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Tlio SoeonJ Piirt of tlic prosont Volumo contains idontifieatioiiH

and (IcHCriptionH of all the fossils colluctod hy Mr. Richardson in

1871-75 from Iho Xanaimo iind Comox Coal liclds of Vancouver and

fiomo of the islands in the Strait of (roorgia, except the plants.

Tli^ figures on Plates XI. to XX. have hoen drawn and litho-

grai)hod by Mr. A. II. Foord, F.G.S.. the Artist to the Survey.

'Part III., which is in course of preparation, will complete the

Volume.

ALFRED R. C. SELWYN,
Director Geoloijical Survey.

Geological Sukvey Ofkiok,

MoNTiiEAL, May Gth, 1870.



GEOLOGICAL SURVEY OF CANADA

MKSOZOIC FOSSILS

T J. W. WUITIAVII.

VOLUME I .

n. On the Fossils of the Cretaceous Rocks of Vancouver and Adjacent Islands

in the Strait of Georgia,

Pbbfatory Remarks.

The fossils describod in tho following pngoH were collected by Mr.

James Bichai'dson from the HOuth-ofiHtern jiDi-tion of Vuneouver Island

and from several islands in the Strait of Georgia, (iiiring tho Hiimmer

seasons of 1871 to 1875, inclusive. In oidor, liowovor, to pi-esont as

complete a report as po8.sible on tho prosont slato of our Icnowlodgo of

the fossil fauna of these deposits, tho nainos of Hpocios do-tcribod or

recorded from them by other naturalists, but which were not mot with

by Mr. Richardson, have boon added in their proper places between

parentheses.

According to Mr. Richai-dson's published reports,* the coal-bearing

strata of this part of Vancouver Islati I occupy a long, narrow strip on

the shores of the Georgian Strait, but in tho rioighbourho;id of Nanoose

Harbour the continuity of tho formiitiou i.s brokon by crystalline rocks,

which divide it into two loc:il an I siibonlinate areas, one of which has

been called the Comox, and the other tho Naiiaimi Ooal-Field. The two

together are believed to form part of a synclinal axis, whose north-east

side lies beneath the waters of tho Strait of Georgia, and the limits of

each are shewn in detail in the maps which accompany Mr. Richai-dsoD'a

reports.

The Comox Coal-field extends from the north-west of North West Bay

to Cape Mudge, and includes Donm:in and Hornby Islands. The following

a«olo^«al SttiTty of Cknad*, Reports of Prograas from 1871-72 to 1876-77, Ineluaivs.

E
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!h n xpnornl MM'lion of \\w ontiro McpioH rh dovolopcd in this area, In

doHcotiilin/^ onitT —
COMOX HKCTION.

Mar. Dt.

0. Upper Oonxloim-ratii 330

P, Up|)<T HhftIrM 776 6

E. Mitldli' CoiiKlnmi'rntcH 1,100

D. Middlii HImlfH 70

0. Lower CoiiKlouiMriiti'ii 000

B. Lowi-rHhiUcH 1,000

A. Produc tivf Coal MiikMurcii 739 6

a.

B.

NANAIMO SECTION.

to C. Sandstones. Thickness estimated at

Shales " " "

A. Productive Coal Measures. " " "

Total

Total 4,912

The Nanaimo Coal-lidil coiiimonccM iit a dlHtanco of about fifteen milen

fVom Victoria and i-oacdioH to Nunooso Ilai-bour, Including within itH

boundaries a number of iHJandH in tlie Georgian Strait, from the Sucia

Group on the Mouth-oawt, to Gabriola Iislund on the north-west. It has

been found ini|»racticablo to define the n|)per groups of the Comox Mection

in the Nanaimo area, and tlit> rocks of the latter have accoixlingly been

grouped proviwionally, nsfollowM:

—

SECTION.
riR.
3,290

660

1,316

6,266

From this it would appear that the thickness of the foi'mation is some*

what greater in the Nanaimo than in the Comox area.

The organic remains obtained by Mr. Richardson from these deposits

are, first, a small but interesting series of fragments of land plants,

which have already been partly reported on by Principal Dawson, but

which require further study ; and, secondly, a collection of one hundred

species of marine invertebrates, of which ninety-six belong to the Mol-

lusca proper, three to the Brachiopoda, and one to the Anthozoa. Of

the true MoUusca more than one-half the species are Lamellibranchiate

bivalves, and in the same way the Gasteropoda are much more abundantly

represented than the Cephalopoda.

In both coal- fields most of the shells are from Division A., but in the

Comox area a considerable number of species were collected from the

Lower Shales (Division B.) of the south-west side of Denman Island

and elsewhere; also from the Middle Shales (Division D.) of the

west and north-west side of Hornby Island. In the Comox basin only,
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Bome fo«Hll loavoH nnd fVR^monfH of wood won^ found in the upper

diviNinnn (K. P. nnd <i,,) hIko ono or two oliNcnro orjfftiiism>« in th« mirldio

oonglomorntcH (K.,) but thono IiimI may huvo hwu dorivod ft-oin tho

underlying Middlo Shnhw, or Division D.

Tho foHMilH, lis a rulo, aro i-omaricably \v(sll prosorvt'd, hut an thj^y are

nearly always much Hoftor than the hanl and tou;,'li matrix in which they

are imbedded, it in difilcult to liamnuu- thcni oul witliout Ixuakin^ them.

By far the larj^eHt numhoi* of NpecicH from any ono locality, and tho moht

perfect Hpecimens, wore colloctod by ^[r. RiduirdHon in 1874 arid 1875

ft'Om tho Houth-wortt Hide of tho lar/^ost island of tho Sucia j^roup, in

Washington Territory. Tliose iMlandn, however, m ali-oady mentioned,

ore aituatod within tho limits of tho Nanaimo Coal-Held, and many of

tho species fouml in them occur also on Vancouver or on other inlandH in

the Strait of Georgia.

In a paper read before tho rrooh>gical Society ftf London in April,

1861,* and since printo<i in its j)rocoedin,L;8, Dr. Hector says: "Sorao

foaails tranamitted to tho Jormyn Street Museum many years af >
' from

Vancouver Island " wore first rij^htly recognised by the lato Professor

B. Forbes, as beim^ Cretaceous," f i)ut as far as the writer has been able

to ascertain, no statement to that effect was ever published by Forbes.

Mr. F. !^, Meek appears to have been tho first paheontologist who

published |pecific descriptions of fossils from tins part of the Vancouver

Cretaceous. His earliest paper on tl»e subject appeared in 1857, and

from that ye*r to the close of 187<I, thirty-four species of mollusca from

these rocks have been described either I'V Mr. Mook, Dr. B. F. Shumai-d,

or Mr. W. M. Gi^bb. Tho following are tho tillos of the papers in which

these descriptions wo to be found, with reforoucos to tho publications in

which they appeared :

—

1867. Meek, F. B.—" Descriptions of New Organic Rt^mains from the Crctaceoui

Rocks ofVancouver Island." Transactions of the Albany Institute, Vol. IV., pp. 37-49.

Twenty species of mollusc* from Nanaimo are cliaracterised in this paper.

1868. Shumard, Dr. B. F.—u Descriptions of New Fossils from the Tertiary

formations of Oregon and Washington Territories and the Cretaceous of Vancouver'^

Island, collected by Dr. John Evans, IT. S. Geologist, under instructions from the

Department of the Interior." Transactions of the Academy of Science of St. Louis,

Vol I., pp. 120-125.

Three of the species are from Nanaimo. '

• " On the Geology of the Countr:^ between Lake Suiwnor and the Pacific Ocean (between the 48th
and 64th panllelg of latitude), viaited by the Oovernment Kxploring Expedition under the command ot
Captain J. Palllser. By James Hector, H. D."—(^uart. Jour. Oool. Soc. Lend., Vol. XVII, pp. 38S-449,

t Do. p. 429.

!' !:^
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1861. Meek, F. J?.—" Descriptions of New Cretaceous Fossils collected by the

North-West Boundary Commission on Vancouver and Sucia Island. Proceedings of

the Academy of Natural Sciences of Philadelphia, Vol. Xlil., pp. 314-318.

Seven species are described in this ttrtitL', four from Comox (or Koomooks, as

Mr. Meek writ«:s it,) one from Nanaimo and two from the Sucia Islands, but one of

these, BacuUlet oeeiJenlnli-; was described in Mr. Mcek's first paper under another name.

1864. Oabb, W. .V.—Palaeontology of California, Vol. I.

Contains descriptions and figures of Hamitet Vancouverttuit and Peeien Tratkii,

from Nanaimo.

1869. Gabb, W. AT.—Palaeontology of California, Vol. II.

Three new species of Lamellibranchiatu bivalves from Nanaimo are described

and figured in this volume.

1876. Meek, F. B.— Descriptions and Illustrations of Fossils from Vancouver

and Sucia Islands and other North-Western Localities." Bulletin of the Oeological

and Geographical Survey o^the Territories, Vol. II., No. 4, pp. 351-374, p'.at«8 1-6.

A reprint of the two previously mentioned articles by this writer, with additions

and illustrations.

Mr. Bauerman, in a communication to the Geological Society of

'

London, '' On the Geology of the South Eastern part of Vancouver

Island,"* gives the gentsric names only of a few fossils from Nanaimo

and Comox, and Di ITector's moraoir, already referred to, contains two

short lists of Cretaceous shells, determined l>y Mr. Etheridge, one of the

Nanaimof and the other of the Comox and Valdez Inlet species,! none

of which are new to science.

Most of the fossils dcsicribed or recorded in the papers mentioned

above have been recognized in Mr. Eichardson's collections, upon which

some notes have been jjublishod by Mr. Billings in the Eeport of Progress

for 1872-73, and by the writer in that of the following year.

In closing these preliminary observations, the writer gladly avails

himself of the opportunity of acknowledging his obligations to Mr. A. H.

Foord, for the care with which the drawings of the different species have

been made, and for valuable assistance rendered in the elimination of

the structural characters of the latter; also to Prof B. W. Claypole, of

Antioch College, Yellow Springs, Ohio, for advice in regard to the best

and most classical construction of some generic and specific names.

* Quarterly Journal of the Geological Society of London, November, 1668, Vol. ZVI., pp. 198-saa.

t •• " " " •• April, IMl, VU XVn., p. 4W
% „. .' <* ' •• " " '• '• " •• p. 484,



DESCEIPTIONS OF SPECIES.

CEPHALOPODA.'
:/'< - '

Nautilus SuciENsis. (N. Sp.) ' ' ?

Plate 11, figures 1 and la. ; (! i-i ; •! , • ,;

Perhaps a variety of Nautilus Albetmt, Pictet k Campich^ (aH of D'Orbigny,) Mat6ri-

auz pour la Fal£ontologiu SuisHO. Duscription dcs fossilcs du Terrain Critace

des environs de Haiutu Croix, Ft. 1, pp. 121 and 134, pi 17. .

-

• Shell subgloboae, broadly rounded on the periphery and somewhat

oomprossed at the. sides; umbilicus closed, umbilical region shuUowly

concave. Aperture reniform-sublunate, wider than high, deeply eraar-

ginate at the base. Measured along the median line, where the emargina-

tioo is greatest, thd height of the aperture is about one-third less than

its width, and outside oi tlie emarginution the width still slightly exceeds

the height. Septa distant, slightly flexuous ; near the umbilical depression

they curve abruptly and convcxly forwards, then backwards in a much

more elongated but shallowly concave curve, which extends over the

greater part of the side, after which they cross the periphery in almost

straight lines. Siphuncle nearly central, but placed a little on the inner

side of the centre of each septum.
; ; , ,^

Outer half of the last volution marked by broad, rounded, but much

flattened, undulating ribs, which are obsole*.e on and immediately around

the umbilical depression, but which are more strongly marked on and

towards the periphery. On the outer portion of the sides thoy xsurvc

boldly and convexly forwards, and in j)assiug over the periphery they

each run parallel with the broadly concave, but not vei-y deep or angular

sinus of that part of the outer lip. Those which are farthest from the

aperture are parallel with each other, but those nearer the mouth coalesce

obscurely, in an alternate fashion, just before crossing the periphery.

Between four and a-half and five ribs can be counted in the length of an

inch. The remainder of the surface is either smooth, or else very finely

striated across, the strise taking the same direction as the ribs.

One very well preserved, but somewhat distorted specimen, (the one

fiijui*ed), and a portion of another, vi'ere collected by Mr. Richardson,

In the classlflcatlon of tbe MoUuaca and Moliuscoldea, the writer has foUowed, as nearly
as P'<8Stble, the order a « pted in the " Arrangemeut of < he Families ot MoUusks, prepared for
the J3Utluoula& imatutlon, bjr Theodore UUI, M.I)., Fh.P.," published at WashUigtoa in wx.



•f«

98

from the " Productive Coal Measures," or Division A., of the Sucia

iBlands,* in the summer of 1874. The most perfect of these has

ah'eady been briefly charactoriHcd on page 17 of this volume, but

the statement there made tliat " the siphuncle is situated a little on

the outside of the centre of the septa," has since been found to be

incorrect, and the inferences drawn under this impression, viz., that

the shell is probably only a variety of Nautilus Atlas (nobis), and that

it agrees almost exactly with Meek's diagnosis of the Nebrasca shell

figured as N. elegans, are, of course, no longer tenable. When the first

description of the Sucia Island Nautilus was written, the lower part of

the only septum in which the siphuncle could be traced was covered by

the matrix, and sufficient allowance was not made for the depth of the

emargination at its base. While endeavouring, subsequently, to remove

part of the matrix, a piece of the septate portion became detached in such

a way as to expose the whole of the convex surface of this septum, the

eighth from the aperture, most of which had previously been hidden from

view. On account of the rounding off of the margin it is dif9oult to

give very accurate measurements, but, as nearly as can be ascertained,

the height of this septum, in the centre, is nine lines, and the middle of

the siphuncle is about five lines from the outer and foui* from the inter

margin of the septum. In the other specimen, which is a cast of the

body chamber, with one of the so-called air chambers attached, the whole

of the convex side of the last septum but one is fully exposed. Follow-

ing its convexity throughout, along the median line, thb total height of

this septum is* twenty-three lines, and the centre of the siphtmcle is

thirteen lines distant from the periphery and ten lines from the inTier

margin of the septum. Thus it would appear that the siphuncle is

placed a little on the inner side of the centre, at a distance from it

about equal to its own diameter.

This species seems to be more closely allied to the Nautilus Albensis

and N. Neckerianus, as described by Pictet and Campich^ in the Paldon-

tologie Suisse, than to any of the ribbed Nautili from the Oretaceous

roc'-s of North America. In N. Albensis the siphuncle is sittkated at

one-third the height of the septum, on the inner side of its centre, and

this is the only difference at pi-esent obvious between it and N. Sucietms.

The position of the siphuncle appeara to be precisely similar in N.

Neckerianus and N. Suciensis, but the former shell has much more

!!

*TIie words "Sucia IslandH," as appU'd to specimens coUec'ed by Mr. RlcbsntaoiL are
invatlaU/ omploi'ea aa an abbreTlaUon lor aoittb>WMt Mde of tiw lugeMtaUuidoC tbelwd*
group.

t .



99

nnmeron? h ioore strongly marked ribs, which are alternately short

and long, aii its umbilicus, though closed in sumo specimens, is open

enough in the majority to expose some of the inner whorls. Nautilus

Neckerianua, moreover, is one of the characteristic fossils of the Lower

Greensand, whereas the rocks in which N. Suciensis occurs can scarcely

be older than the Gault, and are probably of a much more recent date.

,

,H i ill
jfj^uTiLus Casipbelli, Meek.

Plate 1 1, figures 2, 2a and 2b.

Nautilut CampheUi Meek.—Proc. Ac. Nat. Sc, Phil., 1861, page 318.

« " " Bui. Geol. and Oeogr. Surv. of Terr., Vol. II., No. 4, p. 373,

pi 6, figs. 2, 2a.

Comox, Vancouver Island. Meek. Middle Shales, Division D., of the

North-West side of Hornby Island ; J. Eichardson, 1872 ; and Productive

Coal Measures, or Division A., of the Sucia Islands; J. K., 1875. One

specimen from each locality.

The position of the siphunclo of Nautilus Campbelli was unknown to

its describer, but the two specimens collected by Mi*. Richardson, both

of which ai"© half-grown shells, shew this character with groat clearness,

and give some additional information about the species. The siphuncle

is placed very near to the inner margin of the septum, its distance from

the periphery being four-fifths the entire height, at least, in comparatively

young shells. The septum figured is the largest one obtained : following

its concavity the entire height along the median line is ten lines, and

the centre of the siphuncle is eight lines from the outer and two from the

inner margin. The umbilions is deep but nan-ow, and remains of it

are sometimes left aa hollow, funnel-shaped, shelly cones projecting on

either side of the early volutions. The surface of the latter, as viewed

under an achromatic microscope with an inch and arhalf objective, is seen

to be marked by shallowly concave revolving grooves, and these are

crossed by rather distant, transverse, crenate ridges, the intervals between

which are almost filled by close set, numerous crenate stries which run

parallel both to each other and to the ridges.

(N'autilus Dekayi, MoaxoN.

Nautilut Dekayi, Morton.—Sjnops. Org. Rem. Cr. Rocks of U. S., p. 33, pi. 8, flg. 4.

» «' <' Meek, Rep. Inv. Cr. and'Tert. Foss, of U. Mias. Co., p. 498,

' >' ' ' '•- pi 27, figs, la, b, c, d, e.

On page 124 of the first volume of the Transactions of the Academy

of Soiraoe of St. Loai'.^ d ted 1857, Dr. B. F. Shomard says that *<a
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Nautilus which appears to be identical with N. Dekayi, Morton," occurs

in "the dark, ar^^illaceuuH, compact limostono of Nanuimo River,

Vancouver Island," associated with Inoceramus Vancouverensia and other

Cretaceoua fossils. Imperfect or badly preserved specimens of Nautilu$

Campbelli are difficult to dislingui^ih from N. Dekayi, and as Dr. Sbumard

Btates that his fossil was in bad condition, it is quite likely that the

Ifautilus which he supposed might be N. Dekayi was j-eally N. Campbelli,

especially when it is borne in mind that the latter species was not

described by Meek until 1861, four years after the publication of Dr.

Shumard's p.'iper. However this may be, the existence of Nautilus

Dekayi in the Vancouver Cretaceous is not very satisfactorily established,

and needs confirmation. It has not yet been recorded from rocks of

similar age in Caliiorriia.)

(Heteroceras Cooperi, Oabb. (Sp.)

Ammonitti (f) Cooperi, Gabb.—Falsontology of Californift, Vol. I., p. 69, pi. 14, flg>.

!22 and 23a.

Iftteroeerai Cooperi, Meek.— Bui. Qeol. and Oeogr. Surr. of Terr., Vol. 11., No. 4,

p. 367, pi. 3, figs. 7 and la.

Comox, Vancouver Island. Meek. Not in any of Mr. Bichardson's

collections.)

Heteroceras Conradi, Morton. (Sp.)

Plate 13, all the figures.

Ammonetratitte Conradi, S. G. Morton.—Jour. Ac. Nat. Sc, Phil., 18t9, Yol. VIII., p. 912,

pi. 10, fig. 1.

More or less frngmontaiy specimens of a large Heteroceras were

collected by Mr. Richardson, from the Middle Shales, or Division D., of

the North-West side of Hornby Island (one) in 1872 ; from the Lower

Shales, or Division B., of the Trent River (two from above and one from

below the falls), and at Bradley Creek, V. I., in 1872 ; also from the

Productive Coal Measures, Divibion A., of Salt Spring or Admiralty

Island (two), and at Maple Bay, V. I. (five), in 1875.

The most perfect are those from the last mentioned locality, three of

which are represented on plate 12. The original of figs. 1 and \a in that

plate htm an entire whorl und u considerable portion of the two preceding

ones preserved in place, also a detached piece of the uncoiled part of the

ehull, which was found lying immediately acaoes its umbilical opening

! M'
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and partly covered by the matrix, which has since been removed.

Figs. 2 and 2a are difTerent view.s of a fi-iigmont, which couHists of one

of the earliest volutions, evidently not tar from the nucleud, and tig. 3

is a part of the shell which corresponds very nearly to the piece

described by Morton as Ammoncerntites Conradi. The specimens are often

distorted, yet taken collectively they give a tolerably good general idea

of the shape and sculpture of most of the shell. The whorls are rounded

and are at tii-st coiled in a dextral and somewhat regular spiral, but the

last one is free and partially uncoiled. Those of the spire are contiguous,

and are enrolled in such a manner as to leave a veiy deep and moderately

wide umbilical cavity whifjh extends nearly to the nucleus. The width

of the umbilicus is rather less than one-thiixl that of the greatest

diameter of the shell (which measures three inches and a-quarter in the

largest specimen,) and it is as wide in proportion in the earliest volution

known. The number of whorls in the coiled part was probably about

five, and the height of the spire appears to have exceeded its greatest

width. Tbe exact direction taken by the free termination of the shell

is not yet known. In some specimens, especially in that from which

fig. 3 was taken, tbe whorl suddenly takes a decidedly upwai-d curve

apparently just previous to uncoiling, but in another individual (which,

however, is obviously distorted) the upward curve is nob quite ao

strongly marked and it subsequently seems to slope convexly down-

wards again.

The surface is marked by rather distant, prominent and very acute,

transverse ribs, which are much narrower than the rather deeply concave

grooves between them. The ribs are flexuous above and comparatively

straight on the lower or umbilical face : in most specimens they are

both simple and parallel, but in one example some of the costee bifurcate

near the middle of the sides. Septum unknown.

The writer has long been convinced that the fossils described a'-ove

are specifically identical with the New Jersey Heteroceras described

and figured by Morton under the name Animonceratites Conradi, and Mr.

G. W. Tryon, who has compared the two best Maple Bay specimens (the

originals of figures 1 and 3 of plate 12) with Morton's type of A. Conradi,

and with another cast of the same species, fiom Shell Town, N.J., labelled

by Mr. Conrad, both in the Museum of tl^ie Academy of Natural Sciences

of Philadelphia, has come to the same conclusion. In a letter, dated

March 5th, 1878, Mr. Tryon says :
" I have carefully compared your

specimens of Heterocerat with our types and find no diffei'ence which

Oftm^ot |>e . MsigQed to oompreBsion. The ribs on youi- Bpecimeiui are

ll
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I

mach more sharply defined Ihan on ours, your casts being very much

more perfect, but the relative sizes of riba and interspaces are the

same.

AMMONITES. '

, .

Group I.—Lcevigati, Forbes. ' ^ •• . •

SoB-OMCB Haplooibab, Zittel.*—« Pulaeontologischc Mittheilungen dem Kuseum del

Eceniglichen Bayer. Staatg." CaBsel, 1870. Vol. II., p. 166.

Ammonites Gabdeni, Bailt.

Ammonitei Oardeni Bally.—Quart. Jour. Oeol Soc., London, 1866, VoL II., p. 466,

pi. H, fig. 3.

« « " Stolicaka, Cret. Ceph. 8. India, p. 61, pi. 33, fig. 4.

Lower Shales, Division B, at Bradley Creek (two specimens), and on

the banks of the Trent Eiver, V. I., above the falls (one example) ; also

Productive Coal Measures, Division A, ten miles up the Nanaimo Eiver,

v. I. ; J Richai-dson, 1872 and 1874.

Ammonites Qardeni has a veiy wide geographical distribution. The

specimens originally described by Baily were from Cretaceous deposits

in the neighbourhood of Natal, and the species has since been found in

rocks of similar age at three different localities in Southern India. Dr.

Stoliczka thinks that the Ammonites sulcatus of Kner, from Lemberg in

Austrian Poland, may be synonymous with A. Qardeni, and if this be the

case the latter shell occurs also in Europe. The four Ammonites fi'om

the above mentioned localities in Vancouver Island are referred to A.

G'ardlcni with some confidence. ' •'

'

;
'>-;

Pf

(Ammonites OENiomiATus, Co.nbad. j^j,
'

'
• .>:'

Ammonites genkulatui, Conrad.—Emory's Rep. on the U. S. and Mez. Bound. Snnr., 1867,

Vol. I., p. 159, pi. 15, figs. 2a, b.

Identified by Mr. Etheridge as occurring at Comox or Yaldez Inlet,t

but no other naturalist has met with it in the Vancouver Cretaceous.

The only Ammonite with a simple keel in Mr. Bich^'dson's collections

\bA. Qardeni.') . ., i .. =; . n/ „ i

• Teste NeumaTT, In a
AnunonlOden." ZeltacJ

II. 115.

[er entitled " Die Ammonlten der Kraide und die STBtenatik.din'
er Deutscben Geologlsclien Geaellacliattt Berlin, me, VoL XZVU.,

t A«|tn<idjr ^onaai of ttie owioiElMl Oocte^ ot I«Bdoi|. pro. vm, vu, Z^i, pagt m.

;.?• I
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Group IT.—Dmtati, Von Bueh.

SmMnivl PtAoniTioiBis, Mux.—Report on the Inrertebrate Oretaceoui and Tertiary

Foisila of thu Upper Mii«ouri Couatrjr. Wuh-
ington, 1876. Pages 403 and 463.

Ammonitks Yancovyibbnsis, Mbek.

AmmonUtt Vanetuvtrtntis, Meek.— Proc. Ac. Nat. So., Phil., 1861, Vol. XIII.,

p. 317.

Plaetntietrat (f) Vmewveretuiii, Meelt.—Bui. Oeol. and Oeogr. Surv. Terr., Vol. II., No.

4, p. 370, pi. 6, figs. 1, Id, 16 and U.

Comox, Vancouver leland. Meek. Sacia Islands, in Division A. ; J.

Richardson, 1874. Three charactei istic examples.

Crroup III.—HeterophylU, D'Orbigny.

Htm-umva Phtliooibab, Snesg.—" Ueber Ammonlten." Sitzungaberichte der K. E.

Akad. der Wisscnscfaaften. Vienna, 1865. Vol. LII., p. 52.

Ammonites YELLEOiE, Michelin.

Ammmittt VelUdte, Mich., D'Orb. —Pal. Franc, Terr. Oret., Vol. I., p. 280, Atlas,

pi. 82.

,
« « « Pictet —Pal. Suisse, Poss. de St. Croix, Vol. I., pp. 268

and 348, pi. 36, fig. 8.

<< " " Stoliczka —Cret. Ceph. B. India, p. 116, pi. 69, figs. 1-4.

Ammonite* ^Scaphitetf) ramosut, Meek.—Trans. Alb. Inst., 1857, Vol. IV., p. 46.

PhyUoetTtu ramotu^ (sic), Meek. —Bui. Oeol. and Oeogr. Surr. of Terr., Vol. II.,

'^' No. 4, p. 371, pi. 6, figs. 1, Id, and 16.
:{',<.;

Comox, Vancouver Island. Meek. Sucia Islands^ in Division A. ; J.

Eichardson, 18*74. One well presei-ved fragment.

An attentive consideration of the diagnoses and figui'es of the two

shells, has forced the writer to the conclusion that the A. ramosw of

Meek is synonymous with the A. Velledoe of Michelin and other European

paleeontologists.

Mr. Meek, after admitting that the shape and surface markings of both

are alike, goes on to say: " When we compare the septa, however, they

are at once seen to present marked differences, such as are clearly incom-

patible with specific identity, if D'Orbigny's figures are correct." The

qualification italicized shews that Meek had not compared his shell with

either Pictet's or Stoliczka's descriptions or illustrations of A. Velledas.II I

*ll«ekiimtMtidair^''raiiMiMi^''tmtPli3riiooensliBei^^ ,,v
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In D'Orbigny's flgwe of the peptum of A . Velleda, the eiphonnl saddle (or

small saddle through which the siphon pusHes) in represented afl lanceo-

late with an entire margin ; whereas the corresponding saddle in A.

ramosus is figured by Meolc as throe lobed or twice incised at the summit,

and this dift'erence might be, and indeed has been, looked upon us of

specific importance. The value of this character, however, is entirely

negatived by the fact that Pictot and Stoliczl<a both represent the siphonal

saddle of A. Vtlleda as three lobed or twice incised at the apex, and their

figures of the septum of that species agree precisely with Meek's drawing

or tracing of the septum of A. rainosus. The plates of Ammonites in the

first volume of the "Pal4ontologie Suisse" shew that the shape of the

siphonal saddle varies con^iiilorably in differont individuals of the same

species, and suggest grave doubts as to the validity of distinctions which

are founded only on supposed difi'ereuces in this part of the septa'*'.

'-.'r;.

AMMONITIS SEIiWYNIANUS. (N. Sp.)

Plate 13, figures 1 and la.

Shell somewhat compressed at the sides and rounded on the periphery

;

umbilicus extremely small; surface of the test marked by fine, flexuous

sti'iae, which curve forwai-ds and form long beak-like processes on the

siphonal edge; cast impressed by distant, periodic grooves, which cm've

in the same direction as the striae on the test.

Whorls strongly involute, nearly the whole of the inner turns being

concealed; outer volution moderately inflated, thickest near the middle

of the sides and slightly depressed round the umbilical opening. Umbil-

icus rather less tb'an one-tenth of the greatest diameter of the shell, very

deep, with a rounded margin and almost perpendicular sides. Aperture

ovate, wider above than below, and very deeply emai^inate for the

reception of the previous volution. Measured along the median line,

where the emargination is deepest, th6 width of the aperture is greater

than its height, but outside of the emargination the entire height of the

whorl or aperture is much greater than its width.

Test ornamented by faint and very delicate, flexuous striations,

* On pp. a-46 of the present Volume, five Ammocltps f om the Qneen Cbarlotte Inlands
were described under the name A. jilieinctut, and these were separated from A. Sacjra (Forbes)
on precisely the sume grourds as those which were relied upon by Meek for dlstlngulsUnff his

A. ramttu4 from A. yeiUda—v\z., a i-upposed difference in the shMpr of their i>lpboiial saddles.
At the time ttiat A. fiiicinetus was dest rlbed, the writer had not access to the " Paiiantologle
Sulsae," and con-equentiy was not then aware that the shape of the siphonal paddles was
variable In different specimens of the same Ammonite ; but tbe irork refdrred^ro has since been
added to tue Library ol tbe Survey, and It Is now almost certain that A. jUuiHcttu i& identical

!•>. I
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which commence at the umbilicus, curve n little foi*wards and then gently

backwuixls across the siiies, after which thoy form a Hcries of elongated,

beak-like processes with concave sides in passing over the periphery,

Underneath the shell there arc seven constrictions or grooves on the oast

of the outer whorl. These are the remains of former lips, whose curves

are precisely parallel with the flexuous strite of the test. Septation

unknown.

Greatest diameter of an average sized individual, twenty-seven lines;

width of umbilicus of the same, not quite two linos and a-hnlf. Maximum
width of the a])erture, ten lines and a-half; height of do., outside of the

emargination, fourteen line<); depth of the emargination, six lines and

ahalf.

Sucia Islands, in Division A.; J Bichardson, 1874. Nine good

specimens.

This species appears to be more closely allied to Ammonites aubalpinus*

D'Orbigny, and A. diphylloides, Forbes, then it is to A. raitwsm or A.

VelUda. Besides having much halter shells than A. Selwynianm, the

casts of ^.ramostts and A. PeWedie are devoid of periodic grooves or constric-

tions and their tost is finely ribbed. Casts of A. subalpinui and A.

dlphyllcides are irapvessed by transverse furrows at distant intervals, but

in these specios the radiating strife of the tost and the furrows beneath it

are not developed on the siphonal edge into the beak-like processes which

are characteristic of A. Selwynianus.

Ammonites Indra, Forbbs.
v [''1..

.

\\

'

: .

•
. ,

i -. ,. . Plate 13, figures 2 and 2a.
-

Ammonite* Indra, Forbes.—Trans. Oeol. Soc., Lond., 1846, Vol. VII. p. 7.05. pi. 11, fig 7.

" « " Stoliczka Cret. Ceph. of S. India, p. 112, pL 68, fij. 2.

The exquisitely preserved Ammonite figured on plate 13 was found by

Mr. Richai-dson imbedded in a large concretion or nodule from the Middle

Shales (Division D.) of the North-West side of Hornby Island, in the

summer of 1871. The shell is rather more than five inches in diameter,

and although its siphonal lobes and saddles are everywhere covered by

the test, it is in much better condition than any of the Indian specimens

of A. Itidra described by Forbes or Stoliczk^, with whose characters it

agrees in every essential particular. The faint transverse furrows of

the surface are, perhaps, proportionally more distant in the Hornby Island

Ammonite than they are represented to be in Stoliczka's figures of A,

Indra, bat this is doubtless only an individual |ieouliaiity.

7
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The detached fVacrmont from which flffuro 2a of plate 13 w»9 drawn

was broken out of the Hamo nr^illaceoiiH nodule as the Ammonite, and

probably once formed part of the shell of the latter. If this supposition

be correct, it would appear that the outer lip of the adult shell when

perfect bore a simple, elongated and rather narrowly rounded lobe or ear-

on each side.

Two very small Ammonites, collected by Mr. Richardson on the South-

West side of Denmun Island, in Division B, the largest of which is less

than three-quarters of an inch in its greatest diameter, are believed to be

also referable to A. Indra.

Group IV.—Mdcrocephali, Von Such.

ScB-oiNUS Stipbanooirab, Waagen (Pars.)—OeognoRtich-PalaBOntoIogiache Beitrage,

Von Dr. E. W. Benecke, Munchen, 1869, Vol. II., p. 248.

I t

Ammonites complexus, var. Suciensis, Meek.

Ammonitet compltzui, var. Sueiemii, Meek.—Proo. Ac. Nat. Sc, Phil., 1861, Vol. XIII.,

p. 317. Bui. Oeol. and Qeogr. Sur. of

Terr., Vol. II., No. 4, p. 369, pi. S, flgi.

2, 2a, b and e.

—Pal. Cal,, Vol.1., pi. 27 and pi. 28, flg. 19,

but not those figured under the same

name on plate 10 of the aame volume.

AmmoniUi Brewtrianut, Oabb (Pari.)

Ammonites complexus of Hall and Meek, from the Cretaceous deposits

of the Upper Missouri country and Atlantic coast, was described ft-om

small and imperfect specimens, and the characters of the species are

very imperfectly ascertained. In reference to the very similar Ammonite

from Comox and the Sucia Islands, Mr. Meek remarks—"After a

careful comparison I am left in doubt whether it should be regarded as

a variety of A. compUocus (Hall and Meek) or as a distinct species." " It

certainly is a much more compressed shell ; the volutions of A. complexus

being nearly twice as wide transversely as from the dorsal to the ventral

side, while these two diameters of the whorls in the form before me are

nearly equal." " Differences of this kind, however, are not generally

reliable as a means of distinguishing species iu this group ; though the

few specimens yet brought from Nebraska, as well as those found in Kew
Jereey, do not shew any essential variations in this respect."* This

< BuUeUn ot the Qeolqgtoal ao^ OeogeapMoal Surrey ot the Teii^tortea, Waahlngtpn, l^fi,
Vol U., No. 4, p. B69.
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question cannot be BJitiflfactorily Holved until more perfect examples

and a larger Horios of the typicnl A. complexus nro obtninwl.

The HpecimonH coUoctecl by Mr. Richaitlson, which belong to the variety

Sucienm, are as foliowh :

—

1. A very perfect and typical example, from the Sucia Islands, in

Division A. It meanures nearl}' four inches in its greatefll diameter,

and corresponds exactly in soptation, shape and surface markings with

the smaller of the two individuals figured by Meek on plate 5 of Vol. II.,

No. 4, of the Bulletin of the Geological and Geographical Survey of the

Territories. Its sculpture is much like that of the typo of A. compkxus,

but its whorls are much more compressed at the sides. In this latter

respect It accords perfectly with the characters of the variety Sudensis

as defined by Meek.

2. A large cast from Division A, at North-West Bay, V. I., which

measures rather more than six inches across. The inner whorls are

crushed and imperfect, and only a few vestiges of the septation can be

traced. Near the umbilical margin the elongated nodes on the longer

ribs are almost obsolete, and the ribs themselves, though perhaps a little

fainter on the periphery than on the sides, are yet prominent enough to

decidedly interrupt the outline of the shell at its circumference. This

fossil is almost certainly conspecific with the large Vancouver Island

Ammonite represented by Mr. Gabb on plate 27 of the first volume of

the Palaeontology of California as A. Newberryanus, although in the figure

there given the ribs do not break the general contour of the shell.

Both have the subgloboso form, the comparatively small umbilicus, with

its slopingly convex sides, and the entire absence of the periodic arrests

of growth which distinguish A. complexus, var. Sudensis from the true

A. Newberryanus. The ramifications of the lobes and saddles in the

shell figured by Mr. Gabb also are far more complex than they are in

the type of A. Newberryanus, and, in fact, they are more numerous and

crowded than they are represented to be in Meek's figure of A. complexus,

var. Sudensis. In 1875 Mr. Meek kindly sent the writer photographs of

the original drawings of the types of the whole of the species described

by him from Vancouver and the Sucia Islands, for compaiison with Mr.

Eichardson's specimens. A careful study of both led to the opinion

already expressed, which was communicated to Mr. Meek on the 29th of

August, 1876, before his last paper on these fossils had been received, but

rather more than three weeks after the date of its publication. In a

letter, dated Afton, Virginia, September 8th, 1876, Mr. Meek replied as

follows: "Not having the California reports at hand, I am unable to

. /
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jfivo you any reliable information in reijard to the hHoIIii referred by Mr.

(»abb to Ammonites Newberrynnutt and A. complexut, var. Suciensis. I

runiember, liowovor, that I hiiveMtated, in my little report on the North-

West fJoiindiiry and Vuncoiivor FoshIIm, that A. Newberryanut >A Gabb Ih

nut the form duHcribod by me undur that name. Mr. Gabb albu brrivtxl

at the Hame cuncliiNion after the publication of hiH report. It ia quite

probable, aH you nay, that Iuh A. Newberryanus may be my A. compltxus,

var. Sucientia."

3, 4, and ti. Four npecimonH from the banlcH of the Trent River,

V. I., in DiviHion B, one from above and throe from below the falls. Two
are about four inches in diameter, and thoHC, though tolerably perfect,

are Homewhat distorted and have much of the Hculpture obliterated, as

well aH some of the finest ramifications of the sutures. The othora are

about half that size, and onu of these has the siphonal lobes and Ha)''litis

beautifully preserved, 08 well us part of the test. Theseptation of all four,

as far as it can be traced, appears to be exactly like that of Meek's type

of A. complexua, var. Suciensis, with which they soem to a^ree also in all

the essential characters, though thoy j)rosent tho following unimportant

variations from Nos. 1 and 2:—They are decidedly more globose; tho

height of their apertures, outside of tho omargination, being less thun

the width, in which respect they approach nearer to A. complexas proper;

the ribbing is also somewhat stronger than is usual in shells of that size

and the ribs curve forwaiJa on the peii|>hery in a series of shallowly

convex arches; whereas, in No. 1, at least, thoy cross the siphonal edge

in almost a straight lino. At fii*st sight, too, the surface seems to be

mai-ked by periodic thickenings of the shell, or by corresponding con-

strictions or grooves on the cast, which appear to be placed at short but

regular intervals. When more closely examined into this appearance is

seen to bo due to the fact that the ribs which proceed from the umbilicus

are broader and higher than those which become obsolete before reaching

its margin, and that between each pair of the former there are from two
to five of the latter.

These four Ammonites from tho Trent River an; 'ilmost certainly

conspecific with the A. Deccanensis of Stoliczl

I
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Group 5.— Lignti, D^Orbigny.

Sui<«MVS PluapRiNOTii ? Waa»fcn.—"Oeoirn()«tich-PalB()ntologiriche Beltragc," Von

Or. E. W. Bom Muncbtii, iMi) Vol. II., p. 248.

AUMuN TKs NRWt.K,'«RT\NlI8, MlKK.

Plate 14, flgi. 1 and la.

Ammonii$* Nttehtrryanun, Mt^uk.—Trana. Alb, Iniit., 1857, Vol. IV., p. 4}.

" " Bui. Oeol. and Qcogr. SurT. of Terr., Vol. II., No. 4,

p. 367, pi. 4, flgs. 3, 3<i nnd 36.

Cotnox, v. I., Mook. Middle Shales, Division D, North-'VVeHt j«iilo of

(lornby Island, one upccimen ; J. Richai'dHon, 1871. Lower ShiileH,

Division B, of Brown's River (one), and lower part of the Trent River

(two), V. I. ; also Sonth-West side of Donman Island (one)
; J. Richardson,

1871. Productive Coal Measures, Division A, from North-West Bay,

V. I., J. Richardson, 1873, ten specimens ; and from the Suciu Islands

(six do.) ; J. Richardson, 1874. Most of these are casts ; but two indi-

viduals from the Sucia Islands have the pearly inner la «m* of the test

beautiAilly preserved, and a specimen from North-West jiay shows the^

lioraellanous outer layer also.

Although typical and well preserved examples of this and t he preceding

species may be di-stinguished from each other without much lifficulty by

the help of Mr. Meek's descriptions and figures, it is by no means easy

to identify water-worn or imperfect specimens of either, and aberrant or

partly intermediate varieties occur, which are very puzzling.

The characters by which A. Kewberryanus can be most readily separated

from A. compUxuSf var. Suciensis, are four in number, and thei< > may be

briefly stated as follows :

—

1. The lobes and s'lddles of A. Neuiberryanus, especially those on or

near the periphery, are shorter, smaller and much less divided than are

those of A. complexus, var. Suciensis. Thus in A. Newberryanui the

siphonaJ^ lobe has three principal branches on each side, and these are

again divided at their summits into two or three branchlets. In A.

complexus, var. Suciensis, the siphonal lobe has /our branches on each side,

and the apices of both are divided into four or five unequal, spreading

branchlets.

2. Nearly all the specimens collected 'by Mr. Richardson, which in

other respects correspond with the typical A. Newberrynnus, have their

whorls much more compressed laterally than is the cose with A, compl*'xu»,

var. ISuciensis. Their dorso-ventral diameter exceeds their width b^

I
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about one-third, and the shajie oi' theii- aperture, apart fl-om the emavgi

nation, is elliptic-ovatc, the width being gicutest at the baHe. Mr. Meek,

however, says that the dorso-vcntral diameter of the whorls in A.

Newherryanus is nearly or (luite oqiuil to tlieir transverse breadth.

3. The umbilicus of tiiis species is proportionately wider than it is in

A. complexm, var. Suciensis, an<l exposes more of the inner whorls.

4, Besides being regularly ribbed, the surface of .4. Newherryanus is

marked, at distant but somewhat regular intervals, by transverse, swol-

ling rims, the remains of former lips. In a specimen not quite five inches

in diameter there are seven of these in the outer whorl. They may be

easily distinguished from the ribs l)y their much hr ger size, also by the

circumstance that they are convex on the inner as well i\» on the outer

surface of the test, which is evinced by the broad grooves they leave on

the cast.

Of the twenty-one specimens collected by Mr. Eichai-dson only two

shew the septation at all. One of these is a water-worn cast in which

many of the finest ramifications of the sutures are effa'-ed, and the other

is a fragment of a very young individual, whose lobes and saddles are

partly covered by the test. Nineteen have the flattened whorls, the

comparatively wide umbilicus, and the periodic arrests of gi'owth

characteristic of A. Newberrynnus, but two large, though imperfect

individuals, both from North-West .3'iy, V. I., differ from the rest in

some rather important particulars. The vvhorls are not nearly so much

flattened at the sides, their height and width being almost equal : the

umbilicus has slopingly convex sides and the ribbing appears to be

sharper than in average specimens. Still, the umbilical opening of these

shells is wider than in A. cowplexits var. Suciensis, more of the inner whorls

are exposed than in that species, and the thickening of the lip at regular

intei*vals, (traces of which, at least, ai-e always to be seen in the true A.

Newherryanus) though more obscure than usual in these two specimens, is

nevertheless perceptible.

Mr. Meek's description of this species leaves nothing to be desired as

regards accuracy, so far as it goes, but it was based on a single worn caet

not more than two inches and a quarter across, and consequently does

not express the whole of the chaiacters of the shell. When fully grown

A. Newherryanus must have attained to a very large size, for a specimen

from the Sucia Islands measures eighteen inches across, and it consists

entirely of septate whorls. With an increase of age, after a certain point

the ribs and otiior surface markings gradually become wider apart, flatter

and fainter, until at last they disappear altogether. In the large Sucia

11^
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Island shell just mentioned, the outer ^vhol'l is entirely smooth, and in the

previous volution to that, the ribbin<j; is almost obsolete. Tiio sculpture

of half-grown examples of il. Newberryanus, the condition in which it is

most frequently met with, is subject to much variation, and the sini^lo row

of nodes ai-onnd the ambilicus on both sides, which I^Ii'. Meek soems to

regaitl as one of the most marked peculiarities of the species, is oflen

absent.

It is just possible that A. Newberryanus may be only a <>;cographical

variety of A. planulatus Sowei-by, for the seplation of the two shells is

very similar, the whorls of both are flattened at (he sides, and each have

about the same number of periodical arrests of growth. Tlie main points

in which they differ are that all the ribs of A. plamildfus become obsolete

before reaching the umbilicus, which is certairdy not the case in A.

Newberryanus., and that in A. planulatus the ribs arch forwards on the peri-

phery, whereas they are straight in the same region in A. Newberryanus.

The umbilicus of A. planulatus is generally wider in pioportion to the

shell, than is thar of A. Netcbcrryanus. but Stoliczlca figures an Indian

specimen of A. planulaius in which the umbilicus is not any wider than it

is in Vancouver examples of A. Newberryanus of the same size.

I- t

Group 6.

—

Fimbriati, D'Orbi.gny.

SnB-aBi.'DS Lytocbbab, Suess.—Sitzungsberichtc der K. K. Akad. <ler Wisscuschaften.

Vienna, 1865.

Ammonites Jukesii ? Sharpe.

Plate 13, figures 3, 3a and 36.

Ammonitei Jukesii, ? Shaipc.—Description of the Fossil Remains of Mollusca found in

the Chalk of England, p. 53, |)1. 23, figs. 1 1, a to e.

« « " Pictet and Campiche. Pal. Suisse, Foss. de Ste Croix.

Page 350.

Shell composed of numerous slightly involute rounded whorls ; um-

bilicus largo and open ; surface finely co.stulato and marked with distant,

nearly transverse but flexuous elevations, the remains of former lips.

Whorls seven or eight, rounded, but widest near tlie umbilical margin

and narrowing a little towards the periphery; dorso-ventral diameter of

the whorls, outside of their shallow internal emargination, rather less

than the greatest width of their sides. Umbilicus wide, its margin and

sides abruptly rounded ; measured from suture to suture its width is riither

more than half the maximum diameter of the shell ; sides of the whorls

fully exposed; sutures distinct. Aperture transversely roniform, fully

il
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one-third wider than higli, if measurod along the median line where the

emarginatinn iH deopesl.

Surface finely lilihod and marked by periodic arrests of growth. The

rib.i are flexuoiifi and ciii-ve distincily jbrward.s. tho}' are also acato and

much narrower than the concave grooves between tliem. Nearly all the

ribs are simple but occasionally one ma}' bo seen to bifurcate near the

umbilical margin, ami there are vevy obscure traces of still finer and

shorter secondary ribs intei-calated between the larger one. The costa-

tion, too, tboiigli certainly minute, is still rather plainly visible to the

naked eye. In each wliorl there appear to be about four distinct arrests

of growth. Those consist of rounded elevations, which are broader and

more prominent than any of the ribs, but which run almost exactly'

piU'allel with them, and which are as strongly marked on the cast as they

are on the sliell. The ribs, on the contrary, are too minute to leave any

definite impressions on the cast. Septation unknown.

Maximum diameter, seventeen linos and a-half; widthof umbilicus, from

suture to suture, i-ather more than nine lines.

Lower Conglomerates, Division C, of Norris Rook, a small " Island about

a mile S. 60° E. from Norman Point, which is the most southern part of

Hornby Island '
; J. Richardson, 1871. A fragment only of the inner

whorls.

The above desciiption is noi intended as a specific diagnosis, but merely

as a brief Bummaiy of the chai-acters exhibited in the imperfect and im-

mature individual i-epi-escnted on Plate 13. The type of A. Jukesii (from

the Hard Chalk of the County of Londonderry, Ireland) is also a single

fragment of an Ammonite, in much the same condition as the present

shell, but which, Mr. Sharjie sa^-s, when perfect, probably measured five

or six inches in diameter. In the figures of (his specimen the inner

whorls appear to be more flattened at the sides than the corresponding

volutions of the .Ammonite from Norris Rock are, but at present no other

differences of any consequence can be pointed out between the two

shells.

(IIamites Vancouverensis, Gabb.

Hamites VANC0DV£iiE.\si8, Gabb Pal. Cal., Vol. I., p. 70, pi. 13, fig. 18.

" Vancouver Island, associated with Ammonites Newberryanus and other

Ammonites, species undetermined."—Gabb. Not recognised in any of

Mr. Richardson's collections. A large ppecies who.^. septation is un-

known, but which is characterized by its prominent, distant ribs, each

of which bears a tubercle "on the dorso-lateral angle." )
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HaMITE8 CYLINDRACEIS ? DefRANCB.

Plate 14, figures 2 and 2a.

Hahitib CTUHDRACBC8, Defr.—D'Orbigny.—Pal. Franc, Terr. Cret, Vol. I., p. 561, Atlas,

pi. 130.

Sucia Islands, in Division A. ; J. Richardson, 1874.

A single specimen whose sculpture seems quite different to that of

ffamites Vancouverensis, and which if not 8])ecifically identical with the

H. cylindraceus as figured and described in the Pal»5ontologie Frangaise,

and as since characterized by Pictot, cannot at present be distinguished

from it. One side of both limbs of the fossil is worn away, and although

the sculpture of a large portion of the test is well shewn, as are most of

the details of the septation, still the specimen is not in a condition for

the species to be determined with much certainty. Its faint, close set,

equal ribs, which neither bifurcate nor bear tubercles, and more especially

its septation, even to the shape and relative size of its smallest auxiliary

lobes and saddles, are both almost exactly similar to those of H. cylin-

draceus.

Pttchooeras Vancouverbnse. (N. Sp.)

Plate 14, figures 3 and 3a.

Several specimens of the anterior, and apparently nonseptate, half of a

Ptychoceras or Diptychocoras were collected by Mr. Richardson in 1871,

from the Lower Shales, (Division B.) on the banks of the Trent River, V.

I., above the falls. These for the most part consist of nearly the whole

of the last limb and part of the last but one, with the elbow or shoulder

which connects them. Immediately at the bend the limbs are scarcely

two lines apart at their inner margins, and at a distance of rather more

than an inch from it they touch each other. The outline of a traniverse

section of either limb is ovately-orbicular in most specimens, the

anti-siphonal side being wider than the siphonal, but in some it is oval

or ovate. The original of figure 3a, on Plate 14, appears to be a

fragment of the central part of the penultimate limb, for the ribbing

of the narrowest end is quite transverse, and that of the larger extremity

nearly so. >

The sculpture varies somewhat in diiforent individuals and in different

parts of the same shell. Both limbs are more or less strongly ribbed on

the periphery and sides, but their inner surface is quite smooth. In the

middle of the penultimate limb the ribs are transverse, but at and near
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the shouldor or bend they are oblique; whereas on the lost limb all

the ribs are traiihverHe. They are always most strongly marked at

the point luilliest fi-om the a|>crture, and almost disappear just before

reaching it. Thus, in tlie centre of the penultimate limb the surface

maiking.s ajjpcur as fiattoned, band-like, transver^o constrictions and re-

elevationn, at close and regular intervals, and near the bend these

gradually pasH into oblique, raised and rounded rib-like folds, which are

much narrowei- than the shallowly concave spaces between them. On the

last limb the rib-like folds become fainter and more distant, until at last

they fade away into a few irregularly disposed transverse raised strise

near the mouth, at a short distance from which there is a single, deeply

concave, transverse groove or consti'iction. In some individuals the

surface of the shell and cast of both limbs is also longitudinally and

closely striated.

The largest specimen collected is rather more than six lines wide at the

aperture, (from the siphonal to the antisiphoual side) but avei'age

examples are not wider than five lines at the same point.

The surface of Diptychoceras lawis, Gabb, from the " Shasta Group" of

Cottonwood Cieek, Shasta County, California, is said to be " plain, polished

and marked only by a few extremely faint undulations," whereas in the

present shell the ribs are both numerous and pi'ominent, especially in

the central portion of the penultimate limb.

This distinction may eventually prove to be only of varietal value,

but for the present it will bo most convenient to give the Vancouver

shell a local name, as the rocks in which it is found ai'e of later date

than the Shasta Group.

.\

Baculites CmcoENsis, Trask.

Baculites Chtcoentii, Trask.—Proc. Cal. Ac. Nat. 8c , 1866, p. 85, pi. 3, fig. 2.

« " Gabb.— Pal. Cal., Vol. I., p. 80, pi. 14, figs. 27, 29 and 29a, and pi.

17, figs. 27 and 2 7o.

Baculitei inornalus, Meek.— Proc. Ac. Nat. Sc, Phil., 1861, Vol. XIII., p. 316.
'

Baculites Chieoensit, Trask 7—Meek, Bui. Geol. & Geogr. Surv. of Texr., Vo^. II., No. 4,

p. 364, pi. 4, figs. 2 and la, 6, c.

Vancouver and Sucia Islands, Meek. Lower Shales, Division B, of the

south-west side of Denman Island. Productive Coal Measures, Division

A., of the Sucia Islands (very abundant), and below Dodd Narrows, V. I.

J. Eichaidson, 1872-76.
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BacULITES OCCIDENTAtlS, MkEK.

Baeulites ovatui (Say f) Mcuk.—Trans Alb. Inst. 1857, Vol. 4, p. 48,

" oeeidentalit, Meek. —Proc. Ar. Nut. Su., Phil., 18(51, Vol. XIII., p. 316.

« " " Bul.Gt'ol.&Ocogr. huiv. of Terr., Vol. II.,No.4,p. 366,

pi. 4, figH. 1,1a, b.

Sucia Island, Meek. North-wost side of Hornby Island, in Division

D; J. Bichai-dson, 1872.

A somewhat numerous series of Batulites obtained by Mr. Richardson

at Hornby and at the Suciu LsltuuLs, shows that the charactere most

relied on to distinguish these two so-called species are not constant.

According to Mr. Meek, the outline of a (x'unsverso section of B. Chicoen-

sis (or inornatus) is ovate, and tiio shell smooth, while in £. occidentalis

the section is subtrigonal (the antisiphonal side being flattened) and the

surface is undulating. Almost every intermediate gradation can be

observed between shells with an ovate and those with a subti'igonal

section, and further, it is not unusual to find specimens combining a

smooth surface with a subtrigonal section, or a coarsely undulated test

with an ovate section.

(Bagdlites compkessus, Say.

JJaculilea C0mpreaiius, Say —1821, Am. Jouru. of Sc. & Arts, Vol. II., p. 41.

« << Morton. —1834, Syn. Org. Rem. Cret. Or. of U, 8., p. 43,

pl.9,fig. 1.

" <' Hall and Meek.— 1854, Mem. Am. Au. Arts k He, Boston, Yol. V.,

N. S., p. 40U, pi. 5, fig. 2, and pi. 6, tigs. 8 aod 8.

" " Meek. —1876, Rep. Inv. Cret. and Tert. Fos«. U. MifS.

Co., p. 400, pi. 20. figs. 3a, b, e.

BacuUtes compressus is included by Mr. Etheridge in his list of Comox

and Valdez Inlet fossils, but it has not been recognized in any of Mr.

Richardson's collections, unless it is the same as one or both of the two

preceding species or so-called species of Baculite, which is not at ftil

unlikely.)

GASTEROPODA.

SURCULA SUCIENSIS. (N. Sp.)

Plate 15, figures 1, la.

Shell small, narrowly fusiform, vovy long and slender ; spire elongated,

tuiTeted, nearly as long as the body Avhorl ; beak attenuated, slightly

cui'ved. Whorls nine, those of the spire very gently convex,, the lowest

:t ]\
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oneH subangulflr near the middle ; suture rather indistinct. The three

apicnl whorl8 are conical, and increase rather nipidly in width ; the

succeeding ones are more cylindrical, and widen much more gradually.

Bodj' whorl not quite half as wide as long ; shallowiy concave next the

suture, at a short diutance from which there is a blunt angle or shoulder,

gently convex above the middle and rapidly narrowing below into a

somewhat cui-ved beak, which is much shorter than the spire. Outer lip

with a broad, shallow sinus next the suture.

Surface ornamented by a minute net-work, produced by very numerous,

crowded and minute impressed lines, and by equally numerous raised,

flexuous, transverse striie, which are parallel to the outer lip of the shell.

In the penultimate whorl there are sixteen or seventeen revolving lines,

which are placed at rather unequal distances, and both these and the

transverse striations are so small as to be barely visible to the naked eye.

Viewed at a short distance, without a lens, the surface has a shining,

silky and almost pearly aspect.

Suci- Islands, in Division A. ; J. Bichardson, 1874. Four or five ex-

quisitely preserved and almost pei-fect specimens.

The genera of Pleufotomidce are very loosely and inaccurately defined,

and it is generally admitted that the whole group needs revision. Until

this has been done the proper posi'ion of the present species must be

doubtful, though it seems to agree better with the characters of Sureula

as now understood than with those of any other genus. It can scarcely

be a Pleurotoma (or Turris), if either of these names is resti'icted to the

large tropical or subtropical species, such as P. Babylonica, which have

a deep and narrow infrnsutural slit on the outer lip.

SURCULA RARI008TATA, GaBB, VAB.

Plate 15, figures 2, 2a.

IStrrii (sub-genus Drillia) varieoitata, Oabb.—Pal. Cal., Vol. I., p. 93, pi. 18, fig. 47.

Sureula rarieottata, Gabb {'^ varieoBiata, typogr. err,")—Id., Vol. IT., p. 217.

Perhaps =• Futut Renauxianut, D'Orbigny.—Pal. Franc, Terr. Cret., Yd. XL, p. 339,

Atlas, pi. 223, fig. 10.

Middle Shales, Division D, West side of Hornby Island, one nearly

perfect example ; also Productive Coal Measuies, Division A, of Nanaimo

Biver, y. I., two and a half miles up, a single fragment; J. Richardson,

1872.

The Hornby Island specimen is rather more slender and less angular

ihao the Califoraian types of 8. nricoftata, but the resemblonoeB
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between them are too close to admit of their sopamtion into two species.

The outer lip of the Hhcll roprcHcnted on plate 15 i» broken, but it^

contour is plainly indicated by the lines of growth. Besides the

distant, oblique, but nearly trunsvorso ribs, the surface of the body

whorl is finely striated across, and under the lens each of the stri© is

seen to be curved concavely backwai"ds near the suture so as to form a

broad, shallow sinus. In the middle or a little above the middle of the

last whorl, the stria) arch gently forwai-ds, and below this they gradually

straighten until they reach the base. Mr. Gabb makes no mention of

these etrisB of growth in his desciiption of S. raricostata, and they are

not represented in his figures of the species, so that it is to be presumed

that they can only bo seen in well preserved specimens. The minute

curved lines ofgrowth, and more especially the shallow sinus of the outer

lip, appear to be the only characters bj' which this shell can be discri-

minated from the Fusus Renauxianus of the " Paleontologie Francaise,"

and these may not have been visible on D'Orbigny's specimens, which are

not always as perfect as the figures might lead one to suppose.

FtJLGCRARU NaVARROENSIS, ShUMARD. (Sp.)

Plate 16, figures 3, 3a.

VolutUithes Navarroentis, Shumard.—Proc. Bost. Nat. Hist. Soc, 1861, Vol. VIII, p. 192.

« « Gabb.—Pal. Cal., Vol. I, p. 102, pi. 19, fig. 56.

Fulffuraria Navarroenm, Stoliczka.—Oastr. Cret. Rocks of S. India, p. 86.

7 ss Fulguraria elongata, DOrb. sp.—Compare especially Stoliczka's descriptions and

figures of that species in the Paleontologia

Indica, Vol. li., p. 87-89, pi. 7.

Middle Shales, Division D., of the west side of Hornby Island, one frag-

ment ; Lower Shales, Division B, at Blunden Point, (one) ; and Brown's

River, V. I., (two) ; Pioductive Coal Measures, or Division A, of the

Sucia Islands, ten large, well preserved and tolerably perfect examples
;

J. Richardson, 1871-74.

The Texan and Californian types of V. Navarroensis, described by

Shumai'd and Gabb, appear to have been either young shells which had

not yet begun to form the thickened outer lip and columellar callus, or

else imperfect individuals in which those parts of the shell had been

broken off. The Sucia Island Volutes, on the other hand, which clearly

belong to the same species, are nearly all adult specimens, with com-

paratively thick tests, and with the mouth characters fully developed.

Their: outer lip is much thickened, though it oan scarcely be said to be
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reflected, and in continuous above with a flat, expanded, Bemiovate callus,

which spruuds ovor nearly the whole of the columellar aide oi the mouth

and BometimeH coveru a Hinall portion of the last whorl but oae. At the

junction of the outer with the inner or columellar lip there iu a rather

deep and sub-angular notch or " insinuation," whose centre is exactly in

a line with the suture. There are three large, prominent, oblique, spiral

plaits on the columella, which are parallel with each other, and about

three lines a]mrt at their summits. The upper or posterior plait is placed

near the middle of the aperture, on it« inner side, and the lowest, which

is the least prominent of the three, is situated half way between the

posterior plait and the base of the shell. On the body whorl the surface

markings consist of eighteen or nineteen revolving raised lines or naiTOw

ridges, which are interrupted and made nodulous by their being crossed

by obscure and low, but rather broad, transverse folds, and coarse <itnsb

of growth.

JF*. Navarroensis is probably only a varietal form of the Voluta elongata

of D'Orbigny and other authors, which Stoliczka places in Schumacher's

subgenus Fulguraria. The difference between the two nominal species

practically amounts to this, that in some specimens of F. elongata the

body whorl is more constricted posteriorly than it is known to be in F.

Navarroensis, and that the transverse ribbing or plication of the sui'face

is strongest in the former. A glance atStoliczka's illustrations of In4ian

examples of F. elongata, however, will be sufficient to shew that these

distinctions are not much to be relied upon as affording good specific

characters. Nine individuals of this species are represented on Plate 7

of the second volume of the Paloeontologia Indica, and four of these are

not more constricted near the suture than the Sucia Island specimens of

F, Navarroensis are. The insinuations of the strite of growth, too, which

Stoliczka says " are inseparably connected with the posterior constriction

of tihe whorls," are very plainly visible in most of the Siicia Island

Volutes, and the transverse plications of the surface in some Indian

varieties of F, elongata, do not appear to be much more strongly marked

than they are in average American individuals of F. Navarroensis.

The name Volutilithes has been used in such a wide sense by recent

writers, that it has come to have about the same significance in Falseon*

tology as the Linnsean genus Voluta has in Zoology. If used at all, the

former name wilL probably have to be restricted to a group of more or

less angular and spinous Eocene species, with feebly developed columella:

folds, such as the Voluta spinosa of Lamarck, and the V. luctatrix of

Srander. Voluta elongata, V. Navatroeiuis, and a number of closely re-
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lated species, on the other hand, Heem to form a well marl' %nd very

natural eeotion, or subgenus of the Volatince, more characteriBnc of the

CretaoeouH than of the Tortiaiy rooks, whose shells can generally be

distinguished without much difficulty by their slender, fusiform shape,

their spii'ally striated or cancellated whorls, thoir thickened outer lip and

comparatively prominent columellur folds.

Stoliczka, as before stated, holds that the name Fulguraria should be

applied to these shells, on the ground that they do not differ in any es>

sential particular from the typo of that genus, the yoluta fultninata of

Lamarck, and this view has been provisionally adopted by the writer.

Conrad, it is true, says that V. Navarroensis belongs to his subgenus

Bostellites, * but even if the correctness of this assertion be admitted, and

the objection to its use, as suggesting affinities that do not exist, be waived,

it still seems highly probable that Bostellites is merely a synonym of

Fulguraria.

Fcsus KiNoir, Gabb.

Plate 16, figure 4.

Fmut Kingii, Gabb.—Pal. Cal., Vol. I., p. 85, pi. 28, fig. 204.

Sucia Islands, in Division A. ; J. Richai'dson, 1874. Two specimens,

both with most of the test preserved, but with the beaked extremity

broken off. The best of these is figured, as the species was described

from casts which did not shew the surface ornamentation. The

sculpture consists of revolving ridges or fine rounded ribs, which

are placed at unequal distances from each other, and these are crossed

by crowded, minute and parallel, transverse, raised striatious, also, on

the angle or angles of the whorls only, by coarse distant plications.

There are six or seven whorls; those of the spire are angular or

subcarinated below the middle, and bear a single row of rather distant

nodes or tubercles. The body whorl is concavely constricted near the

middle, the constriction being bounded, both above and below, by a

nodose and obtuse keel.

SbRRIFUSUS DaKOTENSIS, VAR. VANOOnTEBENSIB.

Plate 15, figure 5.

Futut (^Serri/iuus) Dakotensit, Meek, var.—Rep. luv. Cret. and Tert. Fobs. U. Miu. Co.,

p. 375, pi. 32, fig. 7a.

Futut (Sertifutu*) goniophonu, Meek. —Idem, p. 376.

Shell large, subfusiform, angular; spire elevated, but not equal in height

* <Amerloan Journal ot Concbology," vol. I., isss, p. 863.

'
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to tho body whorl : canal Hliort. WHoiIh five nnd n-hnlf or six, convex,

Angulur, those of'thospiio obliquely comproHhcd abovo and oncircled below

tho middle by a narrow, very piorainorit, subnodowe, laminar keel, beneath

which they are nearly perpendicular, but slope a little inwards; HutiircB

indintinct. liody whorl also obliquely flattened al)ovo, angular and

keeled very conspicuously above the middle, venfricoHe, and bearing two

minute keels or sj»iral ridges below, and finally contracting rapidly but

unequally on either side into the short canal at the base. Aperture

ovately Bubpynform, broadly chan<ielled in front; outer lip apparently

thin and simple
;

pillar devoid of plaits, as far aa can be ascertained ; no

callua on tho columellar side.

The principal keel, which encircles the whole shell in a oontimious

spiral, is raised to a height of nearly, or quite, two lines above the highest

general level of the whorls, and is subnodose, or undulatrd on its edge,

in consequence of its being interi'uptcd and crossed by slightly elevated

transverse folds and corresponding shallow depressions, at irregular but

for the most part rather distant intervals. In addition to this, the entire

surface is covered by a fine and delicate network, composed of close-set

minute, spiral raised lines, and of densely orowded, transverse, but some-

what flexuouB striations.

Estimated length when perfect, about three inches and four lines
;

maximum width, one inch and not quite elev?n lines.

Middle Shales, Division D, of the north-west side of Hornby Island
;

J. Richardson, 1872. A single specimen with the apex of the spire and

tip of the canal broken off, but with a considerable portion of the test

remaining, the sculpture of which is exquisitely preserved.

On pages 375-377 of his " Report on tho Invertebrate Cretaceous and

Tertiary Fossils of the Upper Missouri Country," plate 32, figure 7a,

Mr. Meek has described and figured a Serrifusus from Dakota, which he

provisionally regards as a vai-ietal form of S. Dakotensis, but which he

thinks may belong to a distinct, though closely allied species, for which

ho suggests the name S. gonioph"rus. Judging by the solitary specimen

collected by Mr. Richardson, the differences between it and the Dakota

shell do not appear to the writer to be sufficient to warrant their being

regarded as two distinct species, but the Hornby Island Serrifusus is

probably entitled to rank as a well marked variety, characterised

principally by the much greater prominence of its revolving, spiral

keel.
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E*ERIS80I.AX BREVIROSTRIH, QaBB.

Ptritiolax brevirontrii, Gobb.—ral. Cal., Vol, I,, p. 01, pi. 18, fig. 43.

Sucia IslandH, in Division A.; J. Riohiircltion, 1874. Ono nearly adult

nnd four or five imnmturo Kpecimcns.

LiTTORtNA COMPACTA, GaBU.

? Littorina eompacta, Oftbb.— Pivl. Cal., Vol. I., p. 131, pi. 20, flg. 89.

Lower ShaloH, or Division B, of the 8outh-we.-*t wide of Donman iHlaad;

.T. Richardson, 1871. Two perfect but small individuals.

Although no vestiges of any nacreous structure are apparent in the

above named shells, yet, in the writer's judgment, their general appear-

ance, thin test, and close resemblance to Photiniild, suggest affinities

with the Trochilce rather than with the Littorinida. If the words

"surface smooth," in Mr. (labb's definition of the genus Ataphnis, were

altered to "surface smooth or spirally grooved," the name of the present

species could probably be better written Ataphrus compactus.

POTAMtOES TENUIS, GaBB.

Plato 15, flgurcB 8, Sa and 86.

J'otamides tenuU, Gabb.— Pal. Cal., Vol. I., p. 130, pi. 20, fig. 86.

Middle Shales, Division D, north-west side of Denman Island, two

nearly perfect and well preserved individuals. Lower Shales, Division

B, south-west side ofDenman Island, two small example.'?. Sucia Islands,

in Division A., one very small and partly exfoliated specimen. J. Rich-

ardson, 1871-74.

In the description of this species no mention is made of the fine

reticulation of the surface, so that ii is to be presumed that Mr. G abb's

types did not show that character. In addition to the distant, elevated

nodules on the angles of the whorls, the exterior of the test of P. tenuis,

when in tine condition, is covered by a minute network, composed of

crowded revolving striatious, which are crossed by equally fine, ti'ans-

vorse, flexuous stria). A figure of the best specimen collected by Mr.

Richardson has been given, as that in t-e Paleontology of California

does not give a very good idea of the shape or sculpture of the species.

Potamides tenuis, variety Nanaimoensis.

Plate 15, figures 9 and 9a.

Shell turreted, very long and slender; whorls nine, increasing very

gradually in size. The first five are convex, but somewhat compressed

ii

(fi' i

r-

'
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attheHuloH; tfio Hixth, Hovonth and ei|;^hth are also f^ently convex, but

more or Iuhm angular or Nulu-ui-jnatod u liltio hulow the middle. The
body whorl is modunitely iiiflatud and faintly and hpirully Hub<-arinate<l

conHiderably above the middle, utxl there iu HonietimeH u Necond and

Hmaller ksol or ridge below the tirst. Tho apei-ture appears to have

boon obliquely Hubovate when porleci, and to have contracted Huddenly

below into a short, nearly straight, and channelled beak.

The Hiirface is tranHvernely ribbed and Ntriated, and the lower whorls

are also encircled by narrow, linear, revolving ridgu8. A largo portion

oi' the test 9U the body whoi'l happens to have been broken off in the

few specimens yet coJloeted, but on tho last whorl but one tho tranHvorse

ribs are distant, narrow and He.xuous. On this whorl, too, and on that

wliich precedes it, thoro are throe rather widely separated revolving

ridges above the angle, and four much more closely diuposed onea below

it. Tho summit of the angle also bears a single spiral ridge, which

gives the shell u lightly carinatod aspect, but the ridge on the angle is

not larger nor more prominent than either of those above it. All the

revolving ridges are marked by tubercles where tho ribs cross them, but

the tubercles aro largest on the angles of the whorls.

Middle Shales, Division D, of tho north-west side of Hornby Island,

throe specimens ; also Productive Coal Measures, Division A, at Nanaimo

Eiver, V. I., two miles and a-half up, two or three imperfect examples;

J. Richardson, 1871 and 1872.

The spiral keel is not very distinctly defined in any of the specimens,

and in some it is almost obsolete.

This shell is probably nothing more than a local vaji-iety of P. tenuis,

which may usually be distinguished from the typical form by its slender

and more elongated shape, more evenly rounded whorls, and by the

numerous elevated revolving ridges on tho two last volutions. The

two forms, however, seem to be connected by intermediate gradations

both of shape and sculpture.

i

Cerithium Lallierianum, D'Orbiqny. Variety Suciense.
y

Plate 16, figures 10 and lOa.

Cerithium Lallierianuvx, D'Orbigny,—Pal. Franc, Terr. Cret., Vol. II., p. 366, Atlas,

pi. 220, figs. 7-9.

" " Forbes. —Quart. Journ. Geol. Soc. Lond., Vol. I., p. 352,

pi. 4, fig. 10.

Sucia Islands, in Division A., six well preserved examples ; also Pro-
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t«otion IhImiU, in nx-lcH of the Hamo DiviHion, a Mingle and not v«rj

perfect individual; J. RichnrdMon, 1H72 anil 1H74.

The Sucin iHland variety of C. Lnllifrinnum ditfoPH only from the

type of the specieB in itH njoro vontricoso whorln and deeper sutures.

Tkhsarolax distorta, (iABB.

TtttaroUtx diHortit, Gabb.—Pn\. C*l., Vol. 1., p. 126, pi. 20, Jig8. 82 k 82 n, b.

liower ShalcH, Division B, of the banks of the Trent River, V, I.,

below the falln; J. Richanlrton, 1871. One imperfect apecimeu.

Anchura stenoptkha, Goldfuss. (Sp.)

Plate 15, flgurea II and 11 a.

RosttUaria »UnopUra, Gold/um Petrefactro GermftniaD, Vol. III., p. 18, pi. 170, flg. 6.

Productive Coal Moasuroa, Division A, Nanaimo River, V. I., two miles

and a-quarter up; J. Richardson, 1872.

A single an<l rather imperfect individual, which appears to be identical

with the above named European species. A. stenoptera was originally

described from the "chloritic chalk " or Upper Greeusand of Westphalia,

and, according to Prof. Morris, it has since been found in the Lowfr

Chalk of Sussex.

As there are some slight differences between the specimen collected

by Mr. Richardson and the shell represented b}* Goldfuss, it has been

thought desirable to give two figures of the former.

Anchura exilis, Gabb.

Aponhatt exilit, Gabb.— Veil. Cal., Vol. I., p. 129, pi. 29, fig. 231.

Anehura exilis, Gabb. —Idem, Vol. II., p. 226.

Productive Coal Measures, Division A, of the Sucia Islands; J. Rich-

aidson, 1874. One specimeu.

Amauropsis Suciensis. (N. Sp.)

Plate 16, figure 1.

Shell ovately subglobose, longer than wide; spire about one-third the

entire length. Whorls four or foui* and a-half, those of the spire

conbpicuously subtruncated or excavated next the suture above, obliquely

but very gently convex, and somewhat comproesed laterally below

;

suture deeply impressed. £ody whorl inflated, narrowly rounded at the f
!
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base, and more or less distinctly hhouldored or excavated, but not

angular above; umbilicus small, but apparently never quite closed.

Aperture sub-hemicircular, pointed above, longer than wide, nearly

straight, or with a slight sigmoid curve on the inner side, and regularly

convex on the outer.

Surface nearly smooth, but marked with minute, densely crowded

stria) of growth in well preserved individuals.

Length of the lai-gest Kpeoimen yet obtained, six lines and a-half;

height of the spire, two lines and a-half; maximum width of the body

whorl, about five lines.

Productive Coal Measures, Division A, of Nanaimo Eiver, V. I., two

miles and a-half up, and of the Sucia Islands; J. Eichardson, 1872 and

18V4. One imjierfect example fiom the first mentioned locality, and

four well preserved specimens from the second.

Gyropes excavata, Micheltn.

Plate 16, figs. 2 and 2a.

(Sp.)

Natica excavata, Mich., D'Oihiffin/.—'PaX. Franc, Terr. Cret., Vol. II., p. 156, Atlas

pi. 173, figs, land 2.

Natica infracarinata, Onbb. —Proc. Ac. Nat. Sc. Phil., 1861, Vol, XIII., p. 319.

Gt/rodes Spillmanii, Gabh. —Idem, ]). 320.

Shell depressed subgloboso, about as wide as high, spire short, less

than one-fourth the entire length. Whorls four, those of the spire

obliquely and gently convex, the third being also distinctly truncate

above. Body whorl truncated nearly horizontally next the suture,

concavely constricted immediately below the angle, which is subacute,

and swelling out widely near or a little below it; base obliquely and

somewhat concavely truncated on the inner side. Umbilicus widely and

deeply funnel-shaped, with a disti neatly carinated margin. Aperture

triangular above, ])ointed below, longer than wide ; outer lip thin,

simple, and expanded in the centre; inner lip nearly straight, but

curved somewhat concavely below. The truncation of the whorls above

i^ concave in some specimens and flat in others.

Surface polished, nearly smooth, but marked with minute, numerous,

and densely arranged curved strise of growth.

The length and breadth of a perfect specimen are almost exactly equal,

the greatest diameter being about six lines and a-half in either direction

;

the height of the body whorl is five lines.

Middle Shales, Division D, north-west side of Hornby Island, (one)

;
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Lower Shales, Division B, at Bi-own's Riv«r, V. I. (^one) ; Productive

Coal MeaMuros, Division A., at tlio Xanuiino Iliver, ten miles up, (one)

;

and Biundcn Point, V. I. (two) ; also at tlio Siicia Islands, eight or ten

Hpeciraens; J. Richaitlson, 1871-74.

This shell, which occurs at many localitios in the Vancouver Cretaceous,

is believed to bea small form of the European Natica excavata. Mr. Tryon,

who has kindly compared two of the best specimens collected by Mr.

Richardson with Mr. Gahh's typos of Natica in'racdwmti from New
.fersoy and Gijr>d:s .SiHUinmu fr.)m Mississippi in the Museum of the

Academy of Natural Sciences of Philadelphia, agrees with the writer in

referring all three to iV. excavata. Gyrodes Conradiana o( G&bh,* from the

Ohico Group of Califoiiiia, is also probably another variety of the present

species, in which the truncation of the upper part of the whorl is obsolete.

The characters given above, though generally applicable, are subject to

some variation, for in a specimen of G. excavata, from Brown's River,

Y. I., the whorls appear to be evenly rounded, or nearly ao, above, and

the umbilical keel is barely perceptible.

StCODEB OLABBB, SHnMARD. (Sp.)

Pyrula glabra, Shnmard.—Trans. Ac. Sc, St. Louis, 1858, Vol. I., p. 125.

Fieui eyprxoidet, Gabb. —Pal. Cal., Vol. I., (1864) p. 105, pi. 19, fig. 58.

Syeodea cyprieoides, Uabb.—Idem., Vol. II., pp. 160 and 121.

Productive Coal Measures, Division A, at Protection Island (four

specimens), and Nanaimo River, V. I., two miles and a quarter up (two)
;

also, Sucia Islands, (one) ; J. Richardson, 1872-74. " In dark limestone at

Nanaimo River, with Nautilus Dekayi and Inoceramus Vancouverensis."

Shumard.

Sycodes cyprceoides of Gabb is almost unquestionably the same shell aa

the Pyrula glabra of Shumard, and the latter specific name must be

retained as having priority of date.

HiNDSIA N0DCL08A, WhITEAVES. (Sp.)

Plate 15, fignres 6 and 7.

Fticiolaria nodulota, WhiteaveB.—Oeol. Survey of Canada, Bep. of Progr. for 1873-74, p.

268, pi. of fossils, figs. 7 and 7a, but not lb.

Shell fusiform, sub-angular, about half ao broad as Itong, spire rather

more than one-third the entire length. Whoila seven, the firstfour mow
* <• Palmmtology of CaUtomla," Vol. I., p. lOT, pi. », tig. «19

1
•;
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or less acutely conical, with obliquely flattotiod sides, the fifth and sixth

concave above and swollen below into a prominent, narrowly rounded,

nodulous, Hpiral ridge. Body whorl encircled in the middle by the same

spiral ridge, broadly and concavely excavated above, and narrowing rather

abruptly below into a stout, straight beak, whose length is nearly equal

to that of the spire. Aperture ovately sub-triangular, angular or sub-

angular near the middle on the outer and nearly straight on the colum-

ellar side ; outer lip formed of a single flatly expanded varix, which is

ribbed externally and cronulated within; inner lip encrusted, slightly

convex above and straightor below, boak channelled, the channel open

throughout its entire length ; columella with four inconspicuous teeth or

flattened tubercles at its upper end, and with three plaits or laminar teeth

below. The teeth on the upper part of the columella are placed close

together, the plaits or laminar teeth at its lower or anterior end, on the

contrary, are comparatively far apart from each other. The fii-st, or pos-

terior plait, which is transverse and moderately prominent, is situated

about the middle of the aperture, exactly op] nte the angle of the outer

lip ; the second is rather more than a line in distance from the first ; the

position of the third, or anterior one, is not very clearly shewn, but it

appears to be placed very near to the coramencomont of the canal. All

the teeth and plaits are small, and situated so far back in the aperture

that they can scarcely be seen, except in specimens in which part of the

outer lip is broken away.

The entire surface is marked by numerous, simple, rounded, revolving

raised lines, which are placed at vajying distances apart, but which we
always narrower than the flattened spaces between them. At least

twenty-one of these revolving lines can be counted on the body whorl, and

those below the central ridge are much larger than those above it. The
spiral ridge or blunt keel, which encircles nearly the whole of the shell,

is crossed, also, by distant, transverse, rounded, raised folds and oorres-

ponding depressions, but the folds are obsolete, or nearly so, both above
and below the ridge, where the shell is simply striated across. The
whorls of the spire, accordingly, are coronated below, and the body
whorl bears about fourteen conspicuous, and transversely elongated but
somewhat rounded nodes on its central blunt keel.

Two specimens of this species were collected by Mr. Richardson in 1872,

one from the Nanaimo River, V. I., two and a half miles up, the other
from Protection Island, both in Division A. These have been figured and
briefly described in the " Report of Progress " for 1873-74, uijder the nainq
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Fasdolaria nodulosa, but the apices of the spii-e, and the apertures of both

were then completely buried in the rock, and the cliaracters of the npecics

were very imperfectly understood. The matrix haw since been removed

from both, and tlio spire has been found to be rather longer than it was

firet supposed to be; the aperture of one specimen, also, has been cleared

sufficiently to expose the teeth and plaits on the columella; the presence

of the latter was previously inferred from the shape and sculpture of the

exterior. The outer lip of both is imperfect.

The original of figure T on plate 15, which was obtained by Mr. Rich-

ardson in 1874, at the Sucia Islands, from Division A., fortunately has

the outer lip well preserved, and its expanded, varix-like shape shown

that the shell belongs to the Tritoniidce, rather than to the Fasciolariince.

There is no necessity for changing tlie specific name "nodulosa,"

although it was previously applied to a Miocene Fasdolaria from North

Carolina by Dr. Emmons, in 1858, for the present species is almost

certainly a Mindsia, in the sense in which that genus is now accepted

by most palajontologists.

CiRSOTREMA TENUISCULPTUM. (N. Sp.)

Plate 16, figures 3, 3a, 36 and 3c.

Shell elongate-conical ; spire turreted, about equal in length to the

body whorl ; test thin. Whorls seven, those of the spire convex, with

deep sutures ; body whoi-l ventricose, with a small umbilical perfoi-ation

at its base ; aperture unknown.

Surface marked by minute, flattened, revolving ridges, which have a

beaded aspect when viewed under a lens, in consequence of their being

crossed by still more minute and crowded, transverse, raised lines. The

revolving ridges are unequal in size, some being both broader and higher

than others, but the larger ones are most numeious on the lower part of

the upper whorls and on the middle of the last volution. There are

about twelve of these ridges on the last whorl but one, five of which are

larger than the rest, and on the body whorl there are about thirty, ten

of which are comparatively large, and the remainder small. The

transverse, raised lines extend from suture to suture. Near the middle

of the outer whorl there is a narrow, very slightly elevated, transverse

varix, or arrest of growth, which marks the position of a previous outer

lip and to some extent indicates its outlinp.

Length of the only specimen not quite six lines ; maximum convexity

of the body whorl rather more than three linos.

Sucia Islands, in Division A. ; J. Richardson, 18'74.

.ii
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SoAi-ABiA (Opalia) Mathiwsonii, Oabb.

SttUoria {OpaUa) Mathewionii, Gabb.—Pal. Cal., Vol. I, p. 212, pi. 32, fig. 278.

Oompara Sealariapulehra, Bowerby.—Trans. Oeol. Soc , Lond , 1836, S3rics 2, Vol. IV.

p. 343, pi. 18, fig. 11 ; and Oeol. Mag., Lond.

N. S., Vol. III., p. 109, pi. 3, flg. U.

Productive Con! Measures, Division A., of the Sucia Islands; J. Rich-

ardHon, 1876. An impei-fect specimen with only parts of the lest pr^
nerved, and with no indications of the basal carina remaining.

Marqarita ornatissima, Gabb. (Sp.)

Angaria omalistima, Gabb.—Pal. Cal., Vol. I., p. 121, pi. 20, fig. 78.

Middle Shales, Division D, noi'th-wost side of Hornby Island (one

specimen.) Productive Coal Measures, Division A, of the Sucla Islands,

abundant, perfect and well preserved ; J. Richardson, 1872 and 1874.

This species is one of the most frequent and characteristic fossils of

the Cretaceous rocks of the Sucia Islands. In the writer's judgment, it

is a very typical Margarita, and Mr. W. H. Dall, who has seen the

specimens, is of the same opinion.

I

il

Stomatia Suciensis. (N. Sp.)

Typical form, plate 16, figure 4. Variety carini/era, plate 16, figure. 6.

Typical form.—Shell subovate, longer than wide, pointed above and

more or less narrowly rounded below ; spire short, about one-fifth the

entire length. Whorls four, increasing very rapidly in size, convex,

oblique ; sutures distinct. Spire turbinate conical ; body whorl very

oblique, moderately inflated, devoid of any umbilicus or umbilical

depression, sometimes subangular near the base. Aperture ovate, longer

than wide, pointed above and rounded below ; outer lip thin, simple,

gently convex ; inner lip concave.

The surface of the last whorl is marked with rather fine, rounded,

revolving ribs, which are wider than the impressed lines between them,

and by coarse, irregularly disposed, transverse stria) of growth, some of

which, in one specimen at least, are developed into nodular folds near

the base of the shell.

Variety carinifera.—Shell wider than high; spire extremely low;

body whorl obliquely compressed above, angulated below the middle,



129

and encircled with from one to four revolving keels in addition to the

spiral ribs.

Sticia Islands, in Division A. ; J. Richardson, 1874. Fourteen good

speeimens. Five of these belong to the typical form of the species

and five to the variety carinifera, but the remainder, all of which are

very small shells, form a connoeling link between the two exti^eraes,

being wider than high as in the keeled variety, but resembling

the type in the want of a prominent angle below the middle of the

body whorl and in not being encircled by any revolving carina?.

The typical form grows to a considerable size ; the largest individual

(the original of figure 4, on plate 16), when perfect, was probably two

inches and a half in length, but the largest example of tho keeled

variety yet obtained is not more than eight lines long. The large

specimens, also, have had their original shape much altered by pressure.

It would seem that this is the only true Stomatia at present known

from rocks of Cretaceous age. Stomatia gaultina of Pictet and Bouz

has been removed from that genus by Pictet & Campiche, and placed in

Neritopsis, while the Stomatia aspera of D'Orbigny (Pal. Franc, Terr.

Cret., Vol. II., p. 237, pi. 188, fig. 4-7) is almost certainly a Catinns.

AnISOMTON MeEKII, GaBB ? VAE.

Anitomyon Meekit, Gabb.—Pai. Cal., Vol. 1, p. 142, pi. 21, fig. 106.

Shell conical, moderately elevated, sides sloping obliquely in all direc-

tions, neither concave in front nor convex behind ; base ovately-orbicular,

a little longer than wide ; apex acute, nearly erect but with a very slight

inclination towards the posterior end, and situated a little in advance of

the middle. Surface apparently marked with crowded concentric stria-

tious ; muscular scars not visible.

Lower Shales, Division B, of the banks of the Trent River, V. I., above

the falls; J. Richardson, 1871. Two large but imperfect and badly pre-

served casts, also a small but more perfect specimen with the test partly

exfoliated.

On the posterior slope of the smaller of the two casts, a mesial carina

runs from the apex to the base, as in the Anisomyon borealis of Meek and

Hayden,* but no such keel is perceptible 'in the other two specimens. In

the typical A. Meekii, from the Shasta Group of California, the ap«x

'I

I
it

* See Mock's Report on the Invertebrate Cretaceous and Tertiary Foasila of the Upper Ml»-
Bourl Country, p. we, pL 18, flg. 9.
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appears to be a little more hooked than it is in the Anisomyon from Van-

couver Island, but at prewent no other a])j)reciablo difference can be noted

between the specimens from these two localities.

AcMiEA. (Sp. undt.)

Plate 16, figures 6 and 6a.

Compare Aetrnea Tejoucnsis, Oabb.—Pal. Cal., Vol. II., p. 172, pi. 28, fig. 56.

Shell depressed conical, sides .sloping obliquely and regularly in all

directions ; outline of base ollii)tical, but perhaps a little wider anteriorly

than posteriorly ; apex sub-central, situated slightly in advance of the

middle, apparently conical and erect, not curved distinctly forwai-ds. In

a cast of the shell, when examined with a simple lens, the apex appears to

be divided into two nearly equal halves by a minute, short, transverse,

groove, and the anterior half is seen to bo marked by two equally small

and short longitudinal ridges. On the interior of the test, when viewed

in the same way, a minute, tran8\cr8o tubercle can bo detected, which

probably causes the transverse division of the ape" visible in the cast, but

the markings of the interior, which correspond to the longitudinal ridges

on the anterior half of the cast of the apex, cannot be clearl}' made out.

On each side of the interior of the tost and of the outer sm-face of the

cast there is a curved, oblong, muscular scar, whose outline is very

similar to that of a bean, except that it is obliquely truncated behind.

At the posterior end tho.se two scars are distinctly connected by a nearly

straight, rather broad band, which unites with the inner half of their

truncated ends. In front, also, tlie two latei'al scars seem to be con-

nected, but very obscurely, by an ill-defined, narrow, irregular, but

somewhat semielliplical line of attachment either of the muscles or of

the mantle.

The sculpture of the exterior is unknown, and the outer sui'face of the

apex has not been seen, but radiating and rather broad bands of colour

are more or less visible on the interior of the tost.

Nanaimo River, V. L, two miles and a quarter up, in Division A; J.

Eichardson, 18'72, A single specimen, broken into two halves, in one of

which the whole of the interior of the shell is exposed, the outer surface

being covered by rock, while the second is a beautifully preserved cast of

the fii-st.

It is quite likely that the fossil above described may be an adult indi-

vidual of Acnuea Tejonensis Gabb, but until its chai-acters are better known
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it would be useless to spoculato on its possible specific relations. Its

muscular scars are very dift'erent to those uf Anisomyoii alveolus of Mcok
and Haydon, which it closely resembles in other respects.

CiNULIA OBLIQtTA, GaBH.

Cinulia obliqua, Gabb.—Pal. Cal., Vol. 1, p. Ill, pi. 10, figs. 64, 64o, b, e.

Middle Shales, Division D, of the north-west side of Hornby Island.

Lower Shales, Division B, of the soufeh-west side of Denman Island. Pro-

ductive Coal Measu'-ew, Division A, at Nanaimo River, V. I., two and a-

half miles up, at Protection, Gubriohi and Salt Sjiring or Admiralty

Islands, also at'tho Sucia Islands. Appai-ently the most abundant gas-

teropod of the Nanaimo and Comox coal fields, as it was met with in

almost every locality examined by Mr. Richardson.

CiNULiopsis, New Genus.

Shell like that of Cinulia, Gray, as recently re-defined by Meek,* but

with the aperture distinctly notched or rather deeply sinuated in

front, also with the outer lip not thickened externally.

The affinities of this genus are at present doubtful. Its proper place

may possibly be in the family Ringiculidce, between Binyicula and

Cinulia proper, but the emargination of the apertui-e in front, which

indicates the probable existence of a respiratory siphon or siphonal

fold in the animal, seems to point to a nearer relationship with the

Siphmostomata than with the Holostomata. In Cinulia the anterior

margin of the aperture is entire or nearly so, and the outei" Li]) is much
thickened.

CiNULIOPSIS TYPICA. (N. Sp.)

Plate 16, figures 7, la and 74.

Shell ovately subpyriform, spire very short ; body whorl vontricose in

the middle and narrowing somewhat rapidly below. Aperture elongated,

much longer than wide, broadly conve c on the outer and nearly straight

on the inner side. Columellar lip spreading into a thick, broad, rounded

callus above, contracted in the middle, narrow and produced below.

Columella bearing a single, rather prominent and very oblique spiral fold

near its anterior termination, into which it ultimately merges. Outer lip

simple, continuous with the columellar callus above, deeply channelled

and emarginate at its junction with the columella below. When the shell

* Report on the Invortcbrale C'rctaceuus imd Tertiary Fossllsot the Upper Missouri Country,
P.9B8,

11'
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is placed with its aperture (Jownwni-dp, the canal is seen to be obliquely

recurved, and its previous position is indicateti by an oblique groove,

bounded above by a raised, i-oundcd ridge, both of which take their rise

from the outer margin of the columella, a little below the middle of the

aperture. The groove leads directly into the channel, while the ridge,

which bounds both on one side, terminates at the base of the outer lip.

The surface is marked by squarely cut, i>evolving grooves, and by

minute, crowded, transverse striations. On the body whorl there are

about fourteen or fifteen spiral grooves, those in the central portion being

about as wide as the interspaces, while those near the suture above and base

below are almost invariably wider than the spaces between them.

Productive Coal Measures, Division A., of the Sucia Islands; J. Rich-

ai-dson, 1875. A nearly perfect specimen in very good condition. The

apex is broken off, so that it is impossible to say whether the spire was

obtuse or abruptly acuminate, but there can be no doubt that it was

•xtremely short.

Hajiinea Hokni, Gauu? var.

Plate 16, figures 8, 8a and 86.

Bulla Bomii, Gabb.—Pal. Cal., Vol.I.,p. 143, pi. 29, fig. "236.

Middle Shales, Division D, of the north-west side of Hornby Island.

Lower Shales, Division B, of the south-west side of Denman I>)land.

Productive Coal Measures, or Division A, at Blunden Point, and two

miles and a quarter up the Nanaimo River, V. I., also at Vesuvius Bay,

Admiralty Island, and at the Sucia Islands. J. Richardson, 1872-YS.

Fifteen or sixteen well preserved specimens of a small species of

Saminea, which seem to possess essentially the same characters as the

Tejon fossil described l>y Mr. Gabb as Bulla HomiL In addition to

the " very fine, impressed, revolving lines" by which the surface of

that shell is said to be mai-ked, the test of the best specimens collected by

Mr. Richardson is densely and very finely striated transversely, and the

impressed lines, under a simple lens, are seen to consist of continuous,

rounded punctures. When still more highly magnified the lines appear

to be regularly crenate on both sides, as shown in the figure.

The length of the largest specimen is not more than four lines.
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Dentamcm Nanaimobmsb, Mcxk.

Pla>' ' 6, flgnrei 9, 9a, and 9b.

DmO^imm Nanaimomu, Meek. —Tmni. Alb. Inat., Vol. IT., (186T) p. 44.

" fioofliooAsMMf, Meek. — Bui. Oeol. ft Oeogr. Bnrr. of Terr., Tol.

II., No. 4, p. 364, pi. 3, fiff^e.

f^Dentalium iframineum, Oabb. —Pal. Cal., Vol. I., p. 139, pi. 31, fig. 101.

Compare Denialium graeile, Hall k Meek.—See Meek's Rep. Inr. Cret. and Tert. Foss.

of the U. Miss. Countrj, p. 366, pi. 18,

figii 13, 0, 6, e, d.

Also, Dentalium denutatum, Sowerby. —Especially as described and flgnred bjr

J. Starkie Gardner in the Feb. Mo.

1878, of the Quart. Jooni. of the

Qeol. 8oc. of London.

Denman Island, soutb-wetjt side, in Division B. Two miles and a-

quarter up the Nanaimo River, Y. I. ; also Admiralty Island and the

Sacia Islands, in Division A. ; J. Bichai*d8on, 1872-'75.

Dentalium Nanaimoense was described from a fragment of the anterior

portion of the shell not much more than half an inch in length, and the

species has since been found to taper much more gradttally than it is

represented as doing in Meek's partly rostored figure. Althongh none of

the specimens collected by Mr. Bichardson are pei*fect, especially at the

larger end, yet some of them are more than an inch long, and the relative

width of fragments of both extremities seems to indicate that the shell

attained to a length of two inches or more. It is slightly curved and

very slender, the apical portion in particular being extremely narrow

and attenuated. The thickness of the anterior end of the largest

individual yet obtained is not much more than two lines. In a specimen

fourteen lines long, from the Sucia Islands, the apex, which is imperfect,

is about a quarter of a line in diameter, and the anterior end rather

more than a line, but others are more robust. The longitudinal ribs

commence at the apex and extend to within a v«ry short distance of

the mouth. In the original of figiu'e 96, on plate 16, there are about

sixteen cost«e near the smaller end, and at the opposite extremity they

have increased to double that number by the intercalation of a shorter

rib between each pair of the longer ones. < The test is moderately thick,

and the transverse striro are extremely faint and dispoeed at rather

irregular intervals.

Mr. Meek says, " This species is neai'ly related to D. fradle, of HtU

mi 3ieek, f^om which it may be dlBtioguifihed by its thinsor th/tHl and H

J



184

more Hlendei* forrn, as well as by its less distinct lines of growth."

Both shells, however, were described from imperfect specimens, and

under the circumstances, those difToroncos, which after all are only

differences of degree, are perhaps not much to be relied upon for the

dlBcrimination of closely allied spocien. Meek's latest description of D.

gracile would apply almost equally well to D. Nanaimoense, and the same

may be said of the brief diagnosis of D. stramineum in the first volnme

of the Paleontology of California, though it is only fair to both writers

to add that they may have had reasons for regarding their species as

distinct from the present, which are not fully stated in their definitions

of the former. It is by no means improbable, too, that D. gracile, D.

JVanaimoense andi). stramineum are only geographical and varietal foims

of the D. decussatum of Sowerby.

Entalis Coopbei, Gabb. (Sp.)

Plato 16, fignres 10 and 10a.

Dtntalium Coojieri, Gabb.—Pal. Cal., Vol. I., p. 139, pi. 29, fig. 100.

Shell, when full grown, very large, slightly curved ; section circular

or nearly so; test extremely thick in the middle and at the smaller end.

Surface marked by a faint and very minute reticulation, barely visible to

the naked eye, and produced by minute, parallel, transverse grooves or

annulations, which are crossed at right angles by still finer and fainter,

longitudinal, impressed lines. In very young specimens the test is quite

thin and the reticulation of the surface is bai-ely perceptible, even when

examined with a lens.

North-' /est side of Hornby Island, in Division D; two miles and

a quarter up the Nanaimo Eiver and lower part of the Trent River, V. I.,

in Division A ; J. Bichai-dson, 1872 and 1873. The specimens ft'om the

Trent Eiver show that the "pocies must have been very large when

perfect, for one shell from this locality, the original of figure 10 on plate

16, measures more than thi'ee inches and three-quarters in length, and

wants nearly three-quarters of an inch of the smaller end. Nearly all

the large specimens are much distorted by pressure, but in a single

fragment of the posterior half of the shell, an inch and three-quarters

long, which seems to have preserved its normal shape, the small t..;' is

fully two lines iu diameter and the large nearly four. At the posterior

end, therefore, the diameter of the shell appeal's to become doubled in a

length of two inches, but the rate of increase towards the anterior end

of adalt shells seems to have been less rapid. .
., ,

.
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LAMELLTIJRANCHIATA.

Teredo Sdcibnbih. (N. Sp.)

Plate 17, flgurci. I, la.

Shell globosoly conlftte ; vulvos very iiiequilatorni, slightly longer than

high ; to.st thin. Antorioi' hIiIo short ; anturior aui-icle convex above,

pointed in front, truncated almost horizontally I low, variable in size,

but u.sually very small. In tiix out of seven specimens the anterior

auricle extends from the beaks to one-third the distance from the

oxtromity of the ventral border, but in the seventh it reaches as far

downwards as the middle of the front margin of the valves. Anterior

hiatus, as viewed in front, inversely triangular, higher than wide iu the

majority of specimens, but in one instance only, wider than high.

Margin of the valves, as viewed laterally, truncated almost perpen-

dicularly, but a little obliquely, beneath the anterior auricle. Base

obtusely pointed, posterior side longer than the anterior, nearly straight

above, narrowing obliquely and concavely from the base upwards, gaping

rathe.' widely in its lower half and forming a bluntly pointed or narrowly

roiiiided junction with the cardinal margin above. Umbones prominent,

placed in advance of the middle ; beaks incurved and directed a little

forwai'ds.

The valves are divided into three subordinate areas, each of which has

its own peculiar shape and style of sculpture. The first of these is the

anterior auricle, whose surface is covered with densely crowded and

exceedingly minute, concentric nines which can only be seen by the aid

of a lens. The second is the central area, which is very narrow and

invariably marked by minute radiating striee barely visible to the naked

eye. Its upper portion lies between the posterior area and the anterior

auricle, from which latter it is sometimes separated by an impressed line

or slight shoulder, and below the auricle it occupies the narrow space

between the posterior area and the front margin of the valves. It is

widest in the middle and diminishes very gradually in size both above

and below. The third, or posterior area, is much larger than the two

others combined and includes the whole of the shell behind the central

area. Two very faint, shallow grooves, with a small and equally faint,

linear rib between them, extend obliquely from the beaks to the middle

of the pointed base, and these together form the fW)nt boundary of the

posterior area and mark its separation from the central space. The
t; i
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aculptaro of the po«terior area connists of concentric, raised strire or fine

ribB, which follow tho curved outline of tho Mholl, and in doini; ho bend

downwnrdH, and iijifain a litllo upwaiilsat nii obtuHOor HoinowhtitroundoiJ

angle in croa«ing tho furtheHt of tho two groovcH from tho central Hpaco.

In some specimonn tho ruirtod 8tria) on tho ponlorior arouuro much wider

than tho HpaooH between thorn, and the Hurfaro of thowo may fairly be

called ribbed, but ovon in those individualH which tiro mout fmoly Htriatoii

the HtrifD on tho posterior area are always ]iorcoptibly coarsei- ami

farther apart than they are on any other part of the shell

.

Burrowd cylindrical, lined with a caluureous tube, which is variously

bent or curved when the sholl is immature, but which becomes nearly

straight when the animal has attained its full size. The surface of the

posterior end of the tube, also, is marked by rather faint, but brond,

swellings, which alternate with obscure, n.rrow constrictions at irregular

intervals, and its closed t irmination anteriorly is subtruucalod, with tho

edges slightly hovelled off.

South-west side of Denman Island, in Division B; J. Richardson, 1872.

Sucia Islands, in Division A ; J. Bichardson, 1874. Tubes also, which

may belong to this species, were found at tho east end of Denman Island,

in Division C, but no shells have been found in them, and the specimens

may have been derived from the underlying shales of Division B.

An interesting and very curious speoios, of which only seven detached

valves have been obtained, none of which are quite perfect. In some

respects T. Suciensis comes very near to T. partita, T. crassula and T.

torulosa ofStoliozka,* from tho Cretaceous rocks of Southern India, but at

preaeot it oannot be satisfactorily identified with either. The delicate

sui'faoe markings of tho valves of T. partita and T. torulosa appear to

difTer from those of T. Suciensis iu more than one ])articular. Thus the

central area of T. partita is separated from the posterior side by a single

deep groove, and the striations of its whole surface are described as

being " extremely fine, so much so that they are often barely traceable."

As already pointed out, there are two faint, shallow grooves with an

obecnre ridge between them on the anterior boundary of the posterior

area in T. Suciensis, and in that species the striations or fine ribs on the

same area ara very strongly marked. In T. torulosa there is stated to

be a single wide groove between the contml and posteiior areas, and its

central area is described as being wide, whereas it is veiy narrow in

T. Suciensis. So far as the sculpture alone is concerned, there aro several

* Cretaceous Pelecypoda ol Southern I&oia, pp. is aoa i*, pi. i, flgs i, i, and 3.
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points in which T. craaauUi rescniMon the prewnt specie*. The mfwt

noticonbio of tlio.so fti'o, Hwt, thiit hoth hftvo tWD ftiiTOWH (»r jjrooven,

wiiich, to iis(f Stoli(zl<irH wonis, " run ttionj; tiiis ^routost convexity from

near thciijiox to Ihi- pi'iipli-rv," and, secondly, that tiio anterior uuricio of

lull) is nniintoly .iiriutoil. Hut, on the other hand, tho Htria' on the

posterior nuriclo of T. cr(J$iiulii are Htuto<i to ho finer than thono on the

modian area, the opposite boin.i< tho oaso in T. Suc'ensis, and further, if

StoiiczUa'H figure he correct, which there is no roaMon to doubt, the

iioighl of the vaivon of T. crasmla in greater than their length, whoreav

ID T. Sucimsis the aholl m certainly longer than high.

Martesia olausa, Gabb.

Plato 1 /, figures 2, ia and 2fr.

Martetiaelauia, Oabb.—Pal. Cal, Vul. I., p. US, pi. 22, fig. UB.

Productive Coal Measures, Divi.sion A, of North West Bay, V. I. :

J. Richardson, 1871. Several very perfect Hpocimens boring into foasil

wood.

The Vancouver Island variety of Martesia clauaa is more elongated

than the type of the species figured in tho " Palaeontology of California,"

and its double umbonul groove is much narrower. The umbonal

groove of the Californian shell is said to widen rather rapidly below, but

in Mr Bichardson's specimens there is an exceedingly narrow, linear,

flattened ridge, scarcely any wider at the ventral margin than near the

beaks, with a shallow gro(vve on each side of it. The calcareous filling

up of the anterior ^^ip, or toot opening, appears to be divided in a line

with the opening of tho valves; it is much swollen and projects some-

what beyond ihe front margin of the valves. Tho umbonal accessory

valve or plate is preserved in two of the specimens from North West

Bay : its auilmo is broadly oval, the width being greater than the length,

and in front, between the beaks, it is developed into a small rounded

lobe. Along its centre there is a longitudinal line, which divides the

plate into two nearly equal portions, bat the dividing line is a little

sinuous posteriorly, and may possibly have beei -aused by an accidental

fracture. It cannot at present be positively stated that the umbonal

valve or plate is divided longitudinally in its normal state, but if sueh

should prove to be the case the species wo\ild agree better with the

definition of Parapholas that with that of Martesia. Stoliczka, however,

says that tho distinction between these genera, which is based principally

on the division or non-division of the nmb&nal plate, " scarcely deservea

11
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to be regarded as of generic vahio,* as has already been stated on page

fiftv-five of the present volume.
; ,

'
' CORBULA TrASKII? TJabb.

Pliitc 17, figure 3.

Corbula Traikii, Oabb.—Pal. Cal., Vol. I., p. 149, pi. 22,flg«. 121 and I2\a.

Middle Shales, Division B, of the north-vvost side of Hornby Island
;

J. Richai'dson, 1872. Three imperfectly preserved right valves.

Tlio specimens are in such poor condition that their determination is

far from certain, still Ihoy are so much like Mr. Gabb's figures of C.

Traskii that their identity with that species is highly probable. The test

of these three Corbnlm from Hornby Island is more or less coarsely and

irregularly striated, i-ather than costate, but the sculpture of some

Cretaceous species of CorbulcB is known to be variable. Thus the valves

of C. pyriformis, Meek, good examples of which were collected by Mr.

Selwyn in 1815, at Pino Eivor Forks, and on the UpiJor Peace Eiver, in

British Columbia, are indifferently either finely striated or coarsely

ribbed.

Corbula minima, D'Orbiony.

Plate 17, Agurcs 4 and 4a.

Corbula minima, D'Orb. Stoliczka—Crct. Pi-lecyp. S. India, p. 44, pi. 1, figs. 19-22,

and pi. 16, figs. 7-L2.

Same locality, division and collector as the last ; one right and one left

valve, '^oth nearly perfect and well preserved.

The Californian analogue of this species is C. Hornii of Gabb, which is

possibly the same shell as the C. truncata of D'Orbigny, but not of

Sowerby. C. minma has a flatter shell than C. Hornii ; the posterior end

of the former is not so much elongated as it is in the latter species, and

in C. minima there is an acute umbonal ridge on the posterior end of

both valves, which is wanting on the right valve of C. Hornii.

FSRIPLOMA suborbioulatum. (N. Sp.)

Plate 17, figure 6.

Shell inequivalve and inequilateral, compressed at the sides, but some-

what tumid in the ural)onal region ; test very thin, posterior margin of

the valves curved a little to the left ; length slightly greater than the

height. Outline subcircular, the lower half of the margin of the valves,

in particular, being regularly rounded ; superior border sloping oonvexly

, ., » cretaceous Palecypoda o( southern India, p. 84. i.^.
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and very gently downwards in front, descending abruptly and somewhat

obliquely, but not convexly, behind: posterior side very short and

contracted ; beaks small, curved backwai-ds, not much elevated, placed

distinctly behind the middle; umbo apparently fissured, the fissure

narrow, slightly curved, and extending from the beaks about half-way

acrcts the valves. Behind the umbonal fissure, and in the centre of the

space between it and the posterior margin, there appears to be a second,

but much shorter, impressed line.

Surface marked by in-egularly disposed, concentric striaj of growth.

Length, nine lines; height, eight lines and a quarter.

Nanaimo River, V. I., two miles and a quarter up, in Division A ; J.

Richai-dson, 1872. A single perfect specimen, with both valves in

apposition. The left valve is partly buried in the rock, but it appears to

be the most convex of the two. The impressed line on theumbones may
indicate an acute, raised lamina on the inner surface of the valves, rather

thap. an umbonal fissure.

7<.lj

H

AkATINA StTLCATINA, ShUMABO.

Plate 17, figures Sand 6a.

Anatina tuleatina, B. F. Shnmard.—Proc. Boston Nat. Hist. Soc, 1861, Vol. 8, p. 304.

Sucia Islands, in Division A ; J. Richardson, 18*75. Three fine speci-

mens.

The following is Dr. Shumard's description of Anatina sulcatina

:

— '

" Shell large, ovate, thin, inequivalve, very inequilateral : length not

quite equal to the width; anterior end broadly rounded; posterior end

short, contracted, nti-rowly rounded
;

pallial margin gently convex

;

kaks small, but little elevated, situated posterior to the middle; cardinal

margin straight, or very slightly convex before the beaks, and very

slightly arched behind ; a narrow, distinctly impressed, and very

gradually expanding sulcus, extending from beak to pallial margin,

which it cuts a little behind tbe 'iddle; surface with fh)m twenty to

twenty-five rounded, concentric folds, becoming indistinct on the posterior

part of the shell. There are also many fine, concentric lines of growth.

visible to the naked eye."

"Length,
3J- inches ; width, IJ inches; thickness, 6J lines."

" Ripley Group, Chatfield Point, Navarro County," Texas. <

The measurements show that the length' is rather more than twice

the width or height, and the words italicized in the above diagnosis are,

therefore, obviously incorrect. The ti-ansverso groove or sulcus, which

:!|
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Dr. Sbamard saja is " distinctly impressed " id the types ftx>m Texau, is

broad, shallow and obscure in the Sucia Island specimens, bat th«se

latter are ail more or less distorted by lateral compression.

Anatina Tryoniana, Gabb.

AiuUina Ttymiana, Oabb.—Pal. Cal, Vol. I., p. 150, pi. 29, fig. 240.

Lower Shales, Division B, at Gabriola Island; J. Bichardson, 18T2.

One specimen with both valves preserved, but with a small portion of

the posterior end broken off.

(Anatina quadrata, Gabb.

J«MA'fia9ua(lra(«,GtaT>b.—Pal. Cal., Yol. 11., p. 177, pi. 29, fig. 64. -

" From the greenish rock on the north shore of Departure Bay,

Nanaimo, Vancouver Island; associated with Pecten Traskii, Trigorda

Evansana and other species characteristic of the Chico Group of

California." Gabb. Possibly an elongated form of Thracia subtruncatOf

Meek, but if not it has not been detected in any of Mr. Bichardson's

collections.)

Thraou sttbtrttnoata, Mbek.

Plato 17, figure 7.

7%raeia f lubtruneata, Meek.—Trans. Alb. Insi, 1867, Vol. IV., p. 44. .

tt u u Bui. Geo) k Geogr. 8urv. of Terr., Vol. II., No. 4, p. 363,
pi. 2, figs. 4 and 4a.

Nanaimo, Y. I. Meek. Sucia Islands, in Division A ; J. Bichai-dson,

18*74. One tolerably good specimen.

Pholaoomta Botana, D'Obbignt.

Pholadom^a Rogmtt, D'OrbigOf, —Pal. Franc, Terr. Cret., Vol. Ill,, p. 360, pi. 367.

PkoMamga mOitlongata, Meek. -Trans. Alb. Inst., 1897, Vol. IV., p. 41.

" " —Bui. Geol. k Geogr. Surr. of Terr., Vol. H., No.

4, p. 362, pi. a, figs. 1 and la.

PAoMomya BmHrii, Oabb. —Pal. Cal., Vol. I., p. 162, pi. 22, fig. 123.

Nanaimo, Y. I., and Nenmsastle Island. Meek. (P. subehngiita.)

Gabriola Island, in Division B (two specimens) ; Sucia Islands, in

Division A (one specimen) ; J. Bichardson, 1872 and 1874.

A critical comparison of the desciiption and figurosof P. Boycata with

those of P. ft^elongata has led to the conclusion that the two shells are

identical. Both have the same transversely elongated, slightly I'urved

elliptical outline : the beaks of each are subtorminal, and the radiating

HlMiof both *r» aentf, and'^eoiiM nMtly obsotsts «t th« potUteUit wai
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anterior end. The number of ribs, also, is variable in both ; Meek says

there are from sixteen to twenty-five in P. subelongata, and D'Orbigny

figures two extreme foiins of P. Boyana, one of which has ten ribs and

a half, and the other twenty-nine. The Gubriola Island specimens of P.

RoyoMd have the beaks placed at a considerable distance from the anterior

end, and the length of their shells is not, proportionately, so great as is

tiiat of the type of P. aubelongata. In the latter respect they approach

very near to P. Brtwerii, Gabb, which appears to be only a short variety

of P. Soyana.

,
I

HOMOMTA CONCKNTRICA, GaBB.

Pmopma eoncentrtea, Oabb.—Pal. Cal , Yul. I., p. 148, pi. 22, fig. 119.

Hvntamna eoneentriea, Qnbb—Id., Vol. II., p.p. 179 and 236.

Sucia Islands, in Division A ; J. Bichardson, 1874. Two specimens

:

the largest and most perfect four inches and a-half in length, three inches

in height, and two inches and two lines in thickness through the closed

valves. The test is marked by coarse, irregular, concentric plications

and more or less fine stria) of growth, but it can scarcely be said to be

ribbed.

(GrONIOKTA BOREALIS, MESK.

J ..oiadomya {Qoniomt/a) borealit, Meek.—Trans. Alb. Inst., Vol. IV., (1857) p. 41.

Goniomya borealit, Meek. —Bnl. Geol. & Geogr. Surr. of Terr., Vol. II.,

No. 4, p. 362, pi. 2, fig. 2.

Nanaimo, Yancouver Island. Meel;. Not in any of Mr. Bichardson's

collections.)

Ctmbofhora Abhburnebu, Gabb.

Plate 17, figures.

Maetra Athbumerii, Gabb .—Pal. Cal., Vol. I., p. 163, pi. 22, fig. 137. Bibbed

variet/ only.

CymbopK$M Athbwmerii, Gabb.—-Id., Vol. II., p. 181, pi. 29. fig. 69.

Middle Shales, Division D, of the north-west side of Hornby liland

;

Lower Shales, Division B, at Gabriola Island ; Blunden Point, Y. L,

Protection and Sucia Islands, in Division A. J. Bichai-dson, IS^l-^S.

The hinge teeth are not exposed in any of the specimens from the

above mentioned localities, but the sculpture of the exterior of the shell

is verydifiterent to that of any other species of Maetra from the Ci-etaceoos

rocks of North America, and accords perfectly with Mr. Gabb's descrip-

tion of the ribbed variety of G. Aahbumeru. The central area of the

valves is omameutod with large, prominent, roonded and rather regalar,

:: :i
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concentric ribs, which are usually much wider than the deep, narrow

gi'ooves betweou them. On the iuiiule and escutcheon the ribs are small,

narrow and acute, and commenco at the superior border both in front

and behind as simple raiHod lines.

The specific characters of this shell ai-e very nearly the same as those

of ';, Mactra from the ('retucaous rocks of Southern India, described by

P ..lessor Forbes under the name Mactra tripartita, G. B. Sowerby, MSS.*

Sloliczka says that the central ai'ca of M. tripartita is divided from the

lunule by a narrow groove, and from the escutcheon by a broad, shallow

sulcus, neither of which are to bo seen in any of the specimens collected

by Mr. Eichardson, but these markings are not mentioned in Forbes'

description of M. tripartita, nor are they indicated in either of Stolicaka's

figures of that shell.

Mactra (Cymbophora ?) Warrenana, Mekk & Hayden.

Plate 17, figure 9, and plate 19, figures 3 and 3a.

Maetra Warrenana, Meek k Hayden. —Proc. Ac. Nat. 8c., Phil., Vol. VIII. (18S6),

p. 271.

Mactra {Cymbophora) Warrenana, Meek.—Rep. Inv. Cret and Tert. Foss. U, Miss. Co,

p. 208, pi. 30, figs. 7, a, b, c, d.

Collected by Mr. Richardson at the same localities and from the same

divisions as the preceding species, also at Newcastle Island, and two

miles and a half up the Nanaimo River, V. I., in Division A.

The upooimens have been compared with authentic examples of M,

Warrenana from Dakota, received from Mr. Meek, and no appreciable

differences could be perceived between them.

The present shell may be the same as the smooth form of 0. Ashbumerii,

but Mr. Gabb's description of the latter embraces such a wide range of

variation that thei'e ai-e few species of Mactra from the Ci*etaceouB rocks

of North AmoricA to which it would not apply. Conrad claimsf that

two species have been confounded together under the name O. Ashbumerii,

one of which is strongly ribbed, and the other marked only by fine lines

of growth, but he is certainly mistaken in the supposition that the latter is

an Eocene fossil. In the Vancouver Cretaceous these smooth Mactras may
be distinguished at a glance from the large and coarsely ribbed variety of

C. Ashbumerii, with which they are almost invariably found associated, by

tlioir smaller size, more decidedly triangular outline, and, more especially.

• TranHacUons of the Geological Hoclety ol London, Series II., Vol. VII., p. 148, pi. 16, flg. 17.

t American Journal of Concbology, VoL I., p. 8tM.
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by their peculiar and apparentlj' constant sculpture, which is not very

well represented in the figure on plate seven teeu.* The surface is mai-ked

by from one to three faint, shallow grooves, or arrests of growth, which

extend from margin to margin. When there are three of these gi'ooves,

which there generally are in adult shells, the first and second are wide

apart, and the second and third comparatively close together. In

addition to these markings, the central area of the valves, though polished

ond apparently smooth, or nearly s?o, to the naked eye, when examined

with a lens is seen to be coverod with regularly arranged, crowded and

minute concentric stria?. On the lunule and escutcheon these striee are

developed into prominent, rather distant, rib-like ridges, which are

plainly visible without the aid of a magnifying glass. So far as the

surface markings are concerned no intermediate gradations have as yet

been observed between these finely striated and coarsely ribbed shells.

M. Warrenana appears to be closely allied to the M. angulata of

8owerby,f but the desci'iption of the latter shell is too short and insuffi-

cient to allow of an accurate compai'isuu between the two species.

TeLLINA (PERONiEODERMA ?) MaTHEWSONI, GaBB.

TtUma MtUhtwtoni, Qabb.—Pal, Cal., Vol. I., p. 158, pi. 23, fig. 136.

Nanaimo River, V. I., two miles and a half up, in Division A ; J.

Richardson, 1875. A somewhat imperfect csist with portions of the

test preserved. Mr. Gabb says that the beaks of this species are central,

but in his fiigui*e of the shell they are i-eprcsented as slightly behind the

middle. In the specimen from Yaucouver Island their position is

distinctly behind the middle.

Tellina (CEne?) Sp. Undt.

Plate 17, figure 10.

Shell small, much compressed, transversel}' and narrowly sub-elliptical,

about twice as loBg as high, test extremely thin. Extremities narrowly

rounded, the posterior being rather narrower than the anterior ; anterior

side produced, elongated
;
posterior side short. A small posterior area

is very obscurely indicated by an abrupt and obliquely convex com-

pression of the valves behind and above a line which might be drawn from

the rear of the beaks to the base, but tb,e umbonal ridge is not very

* Ai this fl^re has not proved satisfactory, two additional uiustratlons of the species have
Deen given on plare 19.

t Tranaactfons of the Geological Society of London, Series II., Vol. IV., (1886) p. 841, pL l«,
flg. f

.
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distinct or well defined in the upper half of the shell, and disappeara

entirely in the lower. BoakH very small, not much elevated, pointing

backwai-ds and placed a little behind the middle. Dorsal margin sloping

tn both directions fi"om the beaks; the posterior slope descending

obliquely and rather ra])idly ; the anterior straighter and more nearly

horizontal. Ventral border nearly straight for the greater part of the

length brt rounding upwards at the anterior end. Hinge teeth and

mis. . impressions unknown.

Sur/'aee marked by exceedingly fine and delicate concentric 8tri», or

crowded lines of growth.

Length, about three lines and a half; height, not quite two lines.

Vesuvius Bay, Salt Spring or Admiralty Island, in Division A; J.

Richardson, 1875, A detached left valve.

This fragile and glassy little shell appears to be undescribed, but as the

only specimen collected is an imperfect valve, probably of an immature

individual, it is not thought desirable to give it a new specific name.

It is rather closely allied to T. (CEne) subscitula, Meek,* but is more

narrowly elongated, has smaller and less elevated beaks, a much
straighter ventral margin, and no trace of anyilexure on the pos'.erior

side. In the general outline of its valves it seems to approach rather

nearly to (Enona papyria of Conrad,t but the latter shell is described as

" convex," and its ventral margin is said to be " regulax'ly curved."

Moreover, one of the character, of the subgenus (Enona ia its veiy

narrow, lanceolate lunule, markea by a deeply impressed line, while no

indications of any definitely margined lunule can be detected in the

present species.

TbLLINA (PALiE0M(EKA ?) QUADBATA, GABB.

Tellim quadrata, Gabb.—Pal. Cal., Vol. I., p. 169, pi. 23, fig. 138.

Middle Shales, Division D, north-west side of Hornby Island; J.

Eichardson, 1872. A well presei-ved and nearly perfect left valve.

TbLLINA (PERONiEA) OCCIDENTALIS, MeEK. (Sp.)
''

Plate 17, figures 11 and 1 J a.

ThrMta (?) occidentalii, Meek.—Trans. Alb. Inst., 1857, Vol. IV., p. 44.

—Bui, aeol. & Geogr. 8uiv. of Terr., Vol. 11., No. 4, p.

363, pi. 2, figs. 3 and 3a.

* See Meek's Report on the Cretaceous and Tertiary Fossils of the Upper Missouri Couatrr,
p. 196, pi. 2, ngS. 11, a, *.

t American Journal ol Conchology, Volume VI. (ISTO-Tl), p. T4.
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Not niUna oeeidentalit, Morton. —Jour. Ac, Nat. Sc. Phil., 1842, Vol. VIII,

p. 310, pi. 11, fig. 3, which, according to

Owun k Meek, is a Lucina.

fa Tellin* equilattralit, Meek & Hayden.— 1850. Sec Mock's Rep. on the Inv. Crot.

and Tcrt. Foss. of the U. Miia. Co., p. 196,

pi. 39, figs. 5a, b, c.

Compare also Tellina Rotjana, D'Orb. —Pal. Franc, Terr. Cret., Vol. III., p. 422

pi. 380, figs. 9-11.

Shell inequilateral, trnnsvereely Bubolliptioal, about one-third longer

than high, moderately convex, but a little compressed at the sides, tost

rather thin. Extremities narrowly rounded, the anterior side being the

shortest and narrowe.st of the two ; outline of base forming a broad,

semi-elliptical curve. Dorsal margin sloping obliquely and somewhat

rapidly in fi-ont of the beaks, and less so behind them ; beaks small, not

prominent or elevated, directed forwards and placed a little in advance

of the middle. Postero-dorsal region compi'essed behind the posterior

umbonal slopes.

Surface marked by irregular, concentric striations. Hinge teeth

unknown, Pallial sinus elongated, oblique, ascending, with parallel or

nearly parallel sides, and narrowly rounded at its mnor termination

below, but immedift / under the beaks.

Length, fifteen li.ies aud a half; height, ten lines.

Nanaimo, V. I., Meek (Thracia occidtntalis). Lower Shales, Division

B, at Gabriola Island (one example with both valves and most of the

test preserved) ; also two miles and a half up the Kanaimo Eiver, V. I.,

in Division A (four casts with ]X)rtion8 of the shell remaining); J.

Eichardson, 1872.

The pallial line and muscular impressions are well defined in most of

Mr. Bichardson's specimens, and the shape of the sinus and direction of

the beaks both show that the true position of this shell is in one of the

subordinate groups into which the Linneean genus Tellina has been

divided, most likely, judging by its external characters only, in Poll's

subgenus Peroncea as defined by recent systematists. As far as can be

ascertained at present, the line of opening of the valves below is straight,

and not curved posteriorly, and this appears to be the only diflference

between it and Tellina equilateralis of Meek & Hayden, the anal end of

which is said to be " slightly flexed to the, left." T. occidentalit of Meek,

not Morton, is probably only a variety of T. Boyana, D'Orbigny, in

which the beaks are placed a little nearer than usual to the anterior

end. '. '
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LiNBARIA SCCIENSIS. (N. Sp.)

Plate n, figure 13.

Compare Tellina atrigata, OoIdAi8B.—Potrc-facta Qermanire, Vol. II., p. 235, pi. 147, flgi.

18rt, b.

Shell compressed-convox, nearly equilateral, transversely subelliptical,

length about one-thiid greater than the height, test rather thin.

Anterior side narrowly rounded, posterior side a little longer than the

anterior, subtruncated nearly vertically at the end, but most prominent

above, and subangular at its junction with the ventral margin below

;

posterior area flattened obliquely, but without any distinct umbonal

ridge ; base nearly straight in the middle, but rounding upwards at each

extremity. Beaks small, rather broad, but not prominent nor elevated,

placed a little in advance of the middle and pointing distinctly forwards.

Dorsal margin sloping voiy gently and somewhat convexly downwards in

both directions, but slightly concave immediately under the beaks in

front.

Surface marked by extremely fine, crowded, concentric stria), and by

radiating impressed lines. The latter are most strongly marked on the

upper half of the shell, and become nearly obsolete before reaching the

ventral margin. On the upper slopes of both extremities, especially on

the posterior area, the radiating impressed lines are compamtively broad,

so much BO as to give to these declivities a finely ribbed aspect to the

naked eye, but on the central area of the valves the impressed lines are

Veiy narrow and not visible without the use of a lens.

Hinge teeth and muscular impressions unknown.

Lengm, about eleven lines and a quarter; height, seven lines.

Sucia Islands, in Division A; J. Eichardson, ISTS. One right valve.

A very intoi-esting little shell, whose external characters seem to be

intermediate between those of Palteomara, Stoliczka, and Linearia,

Ck>nrad. Its shape and surface oraamentation, both of which are very

peculiar, are so like those of Tellina strigata, Goldfuss (the type of

Palaomara), that it may be only a variety of that species. The most

appreciable difference between the two shells is that the beaks of L.

Suciensis are placed very slightly in front of the middle, whereas those

of T. strigata are situated a little behind the centre.

Tellina (^Linearia) sculptilis of Stoliczka, from the Cretaceous rocks of

Southern India, is also very nearly allied to the present species, and may
perhaps be identical with it, but the beaks of the Indian shell are
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described as prominent, and as being placed behind tlio middle, so that

its posterior side is the shortest of the two. It is nf>t easy to see why
T. atrigata, Go\d(uHH, and T. sculptiUs, Stoliczlva, arc placed in different

subgenera.

LiNEARIA (liEIpTHyRIs) MeEKANA, WhITEAVBS.

Tellina Mttkiantk, Whiteavos.—Qeol. 8urv, of Canada, Rep. of Frogiesa 1873-74, p. 268,

pi. of fuBB., fig. .6.

Shell compressed, very slightly convex, transversely but broadly

ovate, the height (in the most perfect specimen known) being rather

more than three-fom-ths of the length ; tost ihin. ARt«rior side short and

broadly rounded
;

posterior side much longer and narrower, bluntly

pointed or very narrowly subtruncaled at the end ; outline of the basal

half of the shell forming a regular serai-ovato curve. Beaks small,

depressed, pointing forwai-ds and placed about half way between the

centre and the anterior end. Dorsal margin sloping convexly and very

gradually downwards behiml the beaks, straighter and descending much

more rapidly and abruptly in front of them. Escutcheon or ligamental

area very narrow, obliquely and slightly compressed, not bounded in

each valve by a distinct umbonul ridge.

Surface marked by crowded, but rather irregular and not very minute,

concentric striations. Hinge teeth unknown. Pallial sinus oblique,

ascending, rather deep, extending nearly or quite to the middle of the

valves and naiTowly rounded at its inner termination.

Length, sixteen lines ; height, thirteen.

Gabriola Island, in Division B; J. Richardson, 1871. The least perfect

of the only two specimens yet obtained is narrower in proportion to its

height than the one from which the above description was made. .

The only fossil from the Cretaceous rocks of North America that rp.ight

be mistaken for this species is the " Tellina (Arcopagiaf) Cheyennensis
"

of Meek & Hayden,* from the forks of the Cheyenne River, Dakotah, but

the last named shell may be readily distinguished by its more prominent

beaks and by its larger and wider escutcheon.

hi

^
;
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• See Meek'8 Report.on the Invertebrate Cretaceous and Tertiary Fossils ol tUe Upper Mla-
aouit Country, p. 60T, pL IT, tg M,

bi •:. »
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Gtthikba (Callibta) laciniata, Stoliczka.

Plate 17, fignrei 13 and 13a, and plate IP, flgnres 4 and Aa.

Cytturta (Calli$ta) laciniata, Stoliczka. —Cret. Puleryp. ti. India, p. 174, pi. 7,

flg8. S^.

Oanpv* Oyth&r«a (Galliita) iculplurata, Stol.—Id. p. 173, pi. 7, flgl. 7-9.

Shell convex, inequilateral, very variable in shape; outline trans-

versely and broadly ovate, ovateiy subtrigonal or snbqaadrangolar

bat always a little longer than high. Beak.s moderately large, slightly

elevated in some Hpecimonei, but a little depressed in othertt, approximato,

acute, curved inwai-ds and forwards, and placed about half-way between

the centre and the anterior margin. Superior boi-der sloping ooncavely

downwards in front and convexly behind; ventral margin forming a

broad, semi-ovate cur\'e, or gibbous near the anterior end and stmighter

or curving more gradually upwards near the posterior. Hinge area

small, lanceolate, concavely and rather deeply excavated. Lanule small,

narrow, ovate-cordate, and margined by a faintly impressed lino.

Sarfhoe polished and concentrically ribbed ; the ribs rounded, and wider

than the deep furrows between them ; not obsolete or nearly so on th«

unibones.

Pallial sinus deep, subangular, bluntly pointed, and extending to the

middle of the shell. Left valve with three divergent teeth besides the

sublunular tooth. The two cardinal teeth are short, and nearly transverse

to the hinge line ; the lateral tooth is elongated, nearly horizontal, and

parallel with the fulcrum, from which it is separated by a narrow and

not very deep groove. Right valve without any distinct sublunular

tooth.

N. W. side of Hornby Island, in Division D, a fragment of a left

valve; Sucia Islands, in Division A, abundant; J. Richardson, 18tl,

18V4 and ISW.

A. small, neat and concentrically ribbed species, whose charactera

appear to be almost exactly the same as those of C. laoiniata, described

by Stoliczka, though the umbones of the latter shell are said to be

nearly smooth, and its lunule is not described as margined by an

impressed line. It may be that C. laciniata is only the young shell of

0. sculpturata, Stoliczka. The Sucia Island specimens of the present

species have the same shape and apparently the same kind of lunuJe

as the Meretrix arata of Gabb, from the Chico group of California, but

the surface of Jf. arata is said to be " ornamented by regular, con
ceutric, acute impressed lines."
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CrrHBUtA (Cartatis) plana, Sowxbbt.

Plate 17, flgurui 14, lia, and 146.

Vtnut planut, Soworbj.

Cythtrta plana, Ooldfou.

Vtnuipla»a (Sowerby), D'Orbignf.

f=Cjfth»rea Ltonmtii, Conrad.

I^Meretrvt Tippana, Conrad.

Aphrodina Tippana, Con.

Compare also Mtrttrix nitida, Gabb.

Caryatis nitida, Qabb.

(1811) p. 68, pi. 30, lower

II., p. 138, pi. 148,

—Min. Conch., Vol. I.,

figures.

—Petr. QermanioB, Vol,

fig. 4.

—Pal. Tranc, Terr. Cret., Vol. III., p. 44T,

Atlas, pi. 386, figs. 1-3.

Cyth»r«a plana, Sowerbjr, Sp. Stolicaku.—Cret. Pelecyp. 8. India, p. 169, pi. 7, figl. 1«4>

-Emory's Rep. on the U.S. k Mex. Bound,

Surv., 1867, Vol. I., p. 163, pi. 6, fig. 1.

—Jour. Ac. Nai 8c. Phil., 1858, Series II.,

Vol. III., p. 326, pi. 34, fig. 18.

—Am. Jour. Conch., 1868, Vol. IV., p. 346,

pi. 18, fig. 6.

—Pal. Oal., Vol. I., p. 165, pi. 23, figt. 145 and

146.

—Id., Vol. II., p.p. 186 and 240, pi. 30, fig. 79.

Shell moderately convex, very inequilateral, variable in outline, bat

usually ovately subta'iangular, length always a little greater than the

height; test rather thick. Umbones broad and tumid in full grown

Hhells, less so in small specimens ; beakH very small, usually depressed

but rarely a little elevated, curved inwards, 'lownwaMs and somewhat

forwards, placed at a distance from the anterior end of about one-third

the entire length, or less, but never quite terminal. Anterior dorsal

slope short, abrupt, and slightly excavated
\
posterior dorsal declivity

longer, convex, and more gradual in its descent ; outline of the basal

margin forming a broad, semi-ovate curve, most prominent a little in

advance of the middle ; anterior end narrowly rounded
;
posterior end

subtruncated. Lunule elongated, lan'>eolate or lanceolate cordate;

bordered by an impressed line.

Surface polished, nearly smooth, marked by concentric striations, most

of which are plainly visible to the naked eye, and on the upper and

central parts only of the posterior end by very minute radiating lines

which oannot be seen without the help of a lens. Pallial sinus deep,

aogolar, pointed, and extending inwards nearly to the centre of the shell.

Bight valve witii three hinge teeth and a sublunular tooth. The two

cardinal teeth are small, short, close together, and slightly divergent

;

they afe placed immediately under the beaks, and ai'e nearly transverse

to the hinge line. The lateral tooth is elongated, oblique, and nearly

1 ii
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purallol with the hiii^ti lino IxOiind ; its summit, too, in conoavely and

BiniiouHJy fi(vmtvw\. Tho Hiiltliiiuilnr tooth, which is alno elongated,

comnioncos at the mHr/rin oi' the vulvu fippoNito the bane of the hitiule; it

JwcondH nearly parallel with the Nuid mar.Lcin, but Hepanited from it by a

deep groove, and torminatoH at a |)oint ujtpoHJtu to the centre of the

lunule.

The lot! valve hu8 throe hinge teeth, but no Hiibliinular tooth. The

two cardinal teeth tlivergo rutlu'i" widely from above downwardu, and the

lateral tooth is ]>arHllel with the hinge line behind, from which it is

separate<l only by a nari-ow and not very deep groove. The teeth of the

left valve are not ho well preworved aH thowo of the right, and it is not yet

known whether the anterior tooth in the loft valve of the .specimens

collected by .Mr. Richardson is lai'ger thun the middle one or not, though

it certainly in as large, or whether the lateral tooth of the same valve is

transversely rugose or smooth.

Middle Shales, Division D, north-west side of Hornby Island, four

small single valves. Productive Goal Measures, Division A, at the

entrance to Departure Bay, V. I., (one imperfect valve) and on the

Nanaimo River, two miles and a quarter up (two examples), also at the

Sucia Islands, where it is rather frequent; J. Richardson, 1871-75.

Although specimens from the above mentioned localities are variable

in shape, as alrend}' mentioned, yet they do not appear to be nearly as

much HO as the Indian examples of C. plana figured by Stoliczka It

would seem that the larger the shells the longer they are in proportion

to their height, and vice versa. In some of Mr. Richardson's specimens

the posterioi- end is so short and so broadly truncated as to give a

subquadvate outline to the shell, but in others the anal side is produced

and narrowly subtruncated or bluntly pointed at its termination. Again,

out of twelve examples of 0. plana from the Sucia Islands the apices of

the beaks in eight are sunk decidedly below the highest level of the

hinge line, and this appears to be always the case in adult shells, but in

the four remaining, the largest of which is scarcely an inch long, the

beaks are very slightly elevated.

Sowerby's description of Venus plana is too short to be very satisfactory,

but his figui'es of the shell are excellent. Mr. Richardson's specimens

are extremely like the types of the species, much more so than are the

four Indian examples of C. plana i-epresented by Stoliczka, and the

characters of the former have been described rather minutely, to facilitate

a comparison between them and two or three nominal species of Veneridce
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from the Cretac«otin rocks of North Amenca, which are probnbly

nothing more than vurietieH of thiH woli known Kiirnpenn Hholl.

The first of these Ih the Cytherea Leunenm of Cunrnd, which Mr.

Rtheridge Hayx '\n tho comroonoHt foNNil at Nnnaimo * ConntiiV. figuio of

C. Leonenait auggOHtH tho idoa that tho original may l)o un elongated

variety of Cytherea plana with a lather htrungly excavated lunulur

declivity, and an exceptionally long and narrow, but imperfect right

valve of C. plana found by Mr. KichurdHon at Nanaimo rather favours

this hypotheHia.

Meretrix Tippana, Conrad, of which only a single left valve Ih kno'.'M\

and which is the typo of Conrad's subgenus Aphrodinn, is still moi o like

the present species, not only in the general outline of the shell, but also

in the shape of the pallial sinus and in the dentition of tho hinfre, as may
be seen by any one who will take tho trouble to eompare Conrad's

figure of the interior of il. Tippana in the fourth volume of the 'American

Journal of Conchology" with the corresponding figures of two same v i 'o

of 0. plana in the first volume of the " Mineral Conchology," or ir, inn

third of the " Paleontologia Indica."

Garyatis nitida, Gabb, from the Chico (iroup of Califon>,a. ii probably

also a local variety of C. plana. Mr. Gabb does not giv«. a figure of an

adult specimen of C. nitida, but his drawing of the young shellf

corresponds to a not unusual form of (7. plana when half grown, in

which the beaks are elevated and the outline of the margin of the valves

is somewhat rounded.

(Cythiria Lkonensis, Conrad.

Kanaimo, Y. I. Etheridge. See the remarks which follow after the

deBcription of the preceding species.)

DOSINIA OTRATA, GaBB.

Dotinia gyrata, Qabb.—Pal. Cal., Vol. I., p. 168, pi ": , ry,. 148.

Sucia Islands, in Division A ; J. Richardson, 18*75. A aingle right

valve.

Eriphtla umbonvta, Gabb.

Briphyla umhonata, Oabb.—Pal. Cal., Vol '(., p. 180, pi. 24, figs. 162 and 162a.

Nanaimo River, V. I., two miles and a quarter up and at the Sucia

Islands, in Division A; J. Richwdson, 1872 'and 1874. Five good speci-

* Quarterly Journal of the Qeolojrlcal Society of London, i86i, Vol. xvil., p .432.

t in the second volume of the P^lsaontology of California, pi. so, tl;;. T. which should he
compared with the speclmea repreoeqtedbyStoUczkalQ Vol. III. ot the Indian Palaeontology,
pi T, flf. 8,

11
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mens. The hinge teeth show that the species is a true Eriphyla, but the

beaks are not quite as prominent in the shells from t.<o Yancouver

Cretaceous as they are in the types from California.

CyPBIMBRIA LENS, GjLBB. (Sp.)

Plate 17, figures 15 and 15a.

Mtrttrix Uni. Oabb.—Pal. Cal., Vol. I., p. 164, pi. 23, fig. 143.

North-west side of Hornby Island, in Division D ; and Sucia Islands, in

Division A. The few spocimcns collected by Mr. Richardson all belong

to the broadly and transversely ovate, or subcircular form of the species.

There is no distinctly margin-id or well defined lunulo, and the three

hinge teeth of the left valve are well nhown. The first and second are

slighlly divergent, and the third, or posterior tooth, is parallel to the

thick fulcrum, from which it is only separated in part by a shallow

groove. The second and thii-d teeth are thin and laminar, but the fii-st,

or anterior tooth, is thick, and oxcavated in the middle, but not bifid.

It would appear also that there is a distinct sublunular tooth in therighL

valve.

(CyPRIMERIA ? TENUIS, MlEK.

Dotiniaf tenuis, Meek. —Proc. Ac. Nat. So. Phil., 1861., Vol. XIII., p. 315.

Cyprimeria f tenuis, Maek.—Bui. Qeol. and Geogr. Surr. of Terr., Vol. II., No. 4, p. 361

,

pi. 2, figi. 5, 5a and 5b.

" At several places near Nanaimo, Vancouver Island, and on Newcastle

Islaad; Cretaceous." Meek. Not in any of Mr. Richai-dson's collec-

tions.)

Genus Thetiopsis, Meek.

See Meek'B " Report on the Invertebrate Cretaceous and Tertiary Fonils of the Upper

Missouri Country," page 191.

Shell like that of Thetis (Sowerby), but with the pallial sinus com-

paratively short and not ascending higher th:in the centre of the shell.

Pallial line orenated on either side of the sinus. Hinge teeth unknown.

Type : Venus (?) Circularis, Meek & Hayden. .
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Thetiopsis circularis, Mebk It Hatdsn. (Sp.)

Cyclina (?) eireularit, Meek.

Lueina Riehardionii, Whiteares.

T/utia (T) circularis, Meek.

Venu* (f) eireulari$, Meek k Hayden.—Proc. Ac. Kat. Sc. Phil., 1866, Vol. VIII., p. 273.

— Smithsonian Chcck-liit N. Am. Cret. Fouils,

1864, p. 13.

—Geol. 8urv. of Can., Rep. of Progr. for 1873-74,

p. 2«6, plate of foBsili, fig. 1.

—Rep. on Idy. Cret. and Tert. Fo88. of the U.

Miss. Co., 1876, p. 190, pi. 17, figs. 8, a, b, e.

Hornby Island, north-west side, in Division D (one). Nanaimo Eiver,

V. I., ten miles up (one), and at the Sucia Islands (two), in Division A;

J. Eichardson, 1871-75.

The type of Lueina Richardsonii, from ten miles up the [N'anaimoBiver,

it a nearly perfect specimen with the valves closed, and consequentlv

with all the characters of the interior hidden from view. In pi-oposing

a provisional name for this shell the writer was much influenced by the

statement previously made by Mi-. Billings, on the authority of MessrSt

Meek, Hayden & Gabb, that " the fossils of the Cretaceous formation on

the east side of the Bocky Mountains are nearly all specifically distinct

from those that occur in rocks of the same age on the west side,"* though

the facts of the case, as we now know them, are far from corroborating

this statement. One of the Sucia Island specimens of this species

yhows the pallial sinus veiy well, alHo the curiously ci'enated margin

of the pallial line on either side of it, aad all four accord exactly with

Meek's figures and description of Thetis circularis, though Meek says

that the beaks of T. circularis ai'e curved obliquely forward and inward,

whereas the beaks of Mr. Eichardson's shells are divergent and curve

outwards at their apices, much as in most species of Dosinia.

YeNIELLA CRA8SA. (N. Sp.)

Plate 18, figure 1.

Shell tumid, gibbous, but not as thick as high, very inequilateral;

outline transversely ovate or ovately subtrigonal ; length nearly a thii-d

greater than the height ; test thick, except round th« ventral margin,

where it suddenly becomes thin and sharp. Anterior side very short,

its margin slightly concave from the beaks to the middle, below which it

rounds rapidly and abruptly into the curve of the ventral boi-der
;
posterior

side elongated, somewhat wedge shaped, but apparently obliquely

* Geologloal Surrey ot Canada. Report ol Frogreas for lS7t-78, p. n.

i

I

i

i|

i:
I

li



154

H

truncated at its extremity ; base Bemi-ovate. Beaks small, approximate,

deproesed, curved inwards and a little forwards, anterior, but not quite

terminal. Behind the beaku the Hiiperior margin ascends, first in a broad

and very slightly convex curve, after which it slopes gradually and gently

downwai-ds to the upper margin of the posterior end. Lunule not veiy

distinctly defined, shortly and broadly lanceolate in outline, rather

deeply excavated. In the rear of the beaks there are two areas, one of

which is inside the other. The inner area, which appeara to extend

from the beaks to the posterior termination of the hinge line, is narrowly

lanceolate, as seen from above, deeply excavated, and bounded on both

sides by a sharp keel. The outer area is indicated only by an oblique

fattening of the valves above, in the direction of a line which might be

drawn from the beaks to the lowor extremity of the posterior end, and

its outline is broadly lanceolate. The hinge teeth are unknown, but the

ligament was certainly external.

Surface marked by numerous concentric striae, and, on the central and

lower portion of the shell only, by four concentric grooves or arrests of

growth, of which the first and second are well defined and wide apart,

and the third and fourth more obscure and closer together.

Sucia Islands, in Division A ; J. Richardson, 18'74. A single specimen,

with the test partly preserved on both valves, but imperfect at the anal

end. In the figure the outline of th3 posterior termination of the shell

has been restored from the lines of growth, and to some extent also from

the shape and markings of the cast.

LiEVICARDIUM SUOIBNSE. (N. Sp.)

Plate 18, figare 3.

Shell convex, inequilateral, obliquely and ovately subtriangular,

narrowest above and widest near the base ; length and height nearly

equal. Anterior side short and rather broadly rounded
;
posterior side

somewhat longer, obliquely truncated at its extremity, and bluntly

poin^oJ at its junction with the ventral border; base broadly semi-ovate,

rounded m front and flatter behind. Beaks large, prominent, approxi-

mate, incurved, directed also a little forwards, and placed in advance of

the middle ; umboncs gibbous. No well defined lunule
;
posterior area

narrow, flattened obliquely, and margined near the beaks by an obtuse,

subangular keel or ridge, which becomes obsolete long before reaching

the base behind.

Surface polished, shining, marked only by minute and crowded, but
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not undulating, concentric striae, which become coarsor and much more

rib-like on the posterior area. Hinge teeth and muscular impressions

unknown.

Length, ten lines and a quart«r ; height, nine lines.

Sucia Islands, in Division A, two right valves; J. Richardson, 1875.

This shell may be a variety of Lanvicardium annulatum, Gabb,* but it

is more distinctly triangular, and its concentric strite do dot appear to be

undulating or marked by " small dots, composed of circular or elliptical

impressed lines arranged in radiating series," as they are said to be in

that species.

i
- ' :

Protocabdium scitulum. Meek. (Sp.)

Cardium leitulum, Meek. —Trans. Albany Inrt., 1857, Vol. IV.,

p. 40.

Protoeardia tcitula, Meek. —Bui. Geo!, and Geogr. 8nrv. of Terr.,

Vol. II., No. 4, p. 360, pi. 3, figf. 4

and 40.

fzasLeptoeardia tubquadrata, Kt. & 8h. (Sp.)—See Meek's Rep. on the Inv. Tert. and

Cret. Fossils of the U. Mist. Co.,

175, pi. 29, fig. 8, a, b, e, d, and «.

f3=Leptocardia rara, Ev. & Sh. (Sp.) —Idem, p. 176, pi. 17, figs. 1, a, 6 and c.

"Koomooks, Vancouver Island ;
Cretaceous." Meek. Blunden Point,

v. I., two miles and a quarter and two miles and a half up the Nanaimo

River, also at the Sucia Islands, in Division A; J. Richardson, 1871-15.

Mr. Meek has not failed to notice the strong resemblances that

undoubtedly exist between the present species and the Gardium

subquadratum and C. rarum of Jlvans & Shumard, from the Fort Pierre

Group of Dakota. The only difference between Mr. Richardson's

specimens of P. scitulum and the two Dakota shells that seems to be con-

stant, is that the ribs on the posterior area of the former are distinct and

strongly marked, while the corresponding cost® of the latter are either

obscure, or nearly if not entirely obsolete. When the thin and polished

outer layer of the test is exfoliated, which Hometimes happens, the

central area of the valves of P. scitulum appears to bo concentrically

ribbed, and specimens in this condition are very much like young

individuals of the C. altum of Forbes.f

il
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•PaliBontology of CaUfornla, Vol. 1., p. 171, pi. 83, flg. 152: a'^'' Vol. 11 .P. 18T, tf- 30, flff. 81

t Quarterly Journal of the Geological Society of London, Second Series, vol. VII., ittM,

p.l46, pi. 16, flg.13.
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CONCHOCILE CRETACXA, WhITBAVIS.

Conckocek eretaeea, Whiteaves.—Oeol. Surv. Canada, Rep. Progr. 18V3-74, p. 366, pi. of

fo88., figs. 2 and 2a.

Shell veiy inequilateral, convex, inflated, especially in the umbonal

I'egion ; outline subquadrate, length nearly one fourth greater than the

height ; test thii.. Umbonen bi'oad, tumid, anterior and terminal ; beaks

Blender, subspir '1;, depressed, their apices curving downwai-ds and a little

outwards. Lur.nle large, ovate cordate, about one fourth higher than

wide ; concavely and shallowly excavated, its margin below being

shai-ply angular, but not very prominent. Escutcheon or cardinal area

veiy distinctly defined, broadly lanceolate as seen from above, and

marked by two longitudinal and prominent keels or ridges on each valve.

The two outer ones, which together form the outer boundary of the

escutcheon, commence at the beaks, curve first outwaixls, then inwards,

and finally meet at the upper termination of the posterior end. The two

inner ridges both commence at the beaks, after which they each curve

gently outwards, and then gradually inwards, until they meet ou the

cardinnl border at a short distance from the posterior end. Their

summits are acute, and they are each separated from the outer ridges

and from the cardinal border, except at the point where they intersect

the latter, by a deeply concave gixKjve. Together they enclose a

nai'i'owly lanceolate and shoi*ter suboi-dinate area within the escutcheon.

Anterior margin shallowly concave under the beaks, and forming a

Bubangulai* junction with the upwai'd curve of the basal margin near or

a little below the middle. Veutral border broadly rounded, curving

upwards most rapidly at the postei'ior end, which is subtruncated and

angulai' at its junction with the caixiinal margin above. Aa viewed

laterally, the outer ridge which bounds the escutcheon is so prominent as

to hide most of the true cardinal margin from view, and in this aspect

the outline of the ibrmer is slightly convex near the beaks, afler which it

slopes gently downwards to the upper termination of the shell posteriorly.

A portion of the hinge margin, however, projects very slightly above

the centre of the highest level of this ridge in the shape of a depressed

but broadly convex lobe.

Surface mai-ked by fine, subequal, concentric, raised striw.

In the left valve the hinge appears to be composed of a single, long,

sh^rp tooth, which runs parallel with the cardinal margin, and which

extends from the beaks almost to the posterior ond. In the right valve
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there is a corresponding groove. Lunular margin of the valves very

sharp, thin and toothless. Pallial margin Himplc, entire.

Length, eighteen lines; height, fourteen; thickness through tlie

valves, twelve.

Below Dodd Narrows, V.I., in Division A ; J. Richardson, 1872. Nine

good specimens.

LUCINA NASUTA, GaBB.

Lueina natula, Gabb.—Pal. Cal., Vol. I, p. 175, pi. 24, fig. 1.59,

Sacia Islands, in Division A ; J. Richai-dson, 1874. One small example.

A very imperfect specimen from below Dodd Narrows, V.I., which

measures upwards of three inches in length and more than two in height,

probably also belongs to this species.

LUCINA SUBCIRCULARI8 ? GabB.

Lueina tubeireularit, Qabb.—Pal. Cal., Vol. 1, pp. 176, pi. 24, fig. 1(>0.

Sucia Islands, in Division A ; J. Richardson, 1874. A cast of the right

valve, with fragments of the test preserved.

Clisocolus coedatus, Meek and Ilayden. (Sp.)

Plate 18, Figures 3, 3a and 3b.

Qlot*u» f Moreatuntit, Gabb.

Sphmriola f eordata, M. and H.

f = Sphmriola endotraehyi, Meek.

Loripe* dubia, Qabb.

Clitoeolui dubiut, Gabb.

Cyprina eordata, Meek And Hayden.—Proc. Ac. Nat. Sc. Phil., 1857, Vol. IX., p. 143.

Bueardiaf Moreauentit, M. and U. —lb. 1S60, Vol. XII., p. 426.

—1861, Cat. Cret. Fossils, p. 125.

—Rep. on Inv. Cret. and Tert. Foss. U. Miss. Co.,

p. 137, pi. 29, figs. 31, b, c.

—Idem, p. 139, pi. 29, fig. 2.

—Pal. Cal., Vol. I., p. 177, pi. 24, figs. 170 and

171.

—Idem, Vol. II., p. 139, pi. 29, fig. 2.

Shell globoise, very gibbous, especially in the umbonal region, higher

than long, thickness through the valves about eaual to the height. Sides

and base rounded, the latter a little flattened ; umbones broad, tumid,

elevated and approximate ; beaks placed a little in advance of the mid-

dle, Bubspiral, their apices divergent and curving outwai-ds ; no distinct

lunule or posterior area.

Surface of young specimens concentrically ribbed and marked also by

faint, radiating impressed lines. In adult shells the ribs almost dis-

appear, their place being taken by coarse, irregularly disposed, concen-

tric striations, and by a few broad, shallow and distant sulcations, the

m -
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rcsiiItH of former arrt'sts of growth. At thiu stage of growth, too, the

radiating linos Ijecomo obsolete.

Pallial lino entire, parailel with the base. Ligament extevncl. lodged

in a i-aiiier deep :,'rj()ve. Hinge tooth obsolete or aearly so. Hinffo

plate of the right nlve swollen slightly and loiigitu'-i.^allj under iit«

boaks, the sw 'lling Ik ing bounded posteriorly by v. shoi ;, obUq'io eXvH

vation. Posterior end of the hinge plate ">;' the h'.ll v(ilv« y larV •'! b;.' a

narrow, oblique groove, immeuiatoly undn- the fulcrum nnd parall?!

with it, evidently for llio rocepti<n of Iho acute I'-ilcral edge of the

right valve.

Length of the lan^ost speciraon, twenty linos; hei^^ht of the ''amc.

twenty-ono lines. In anol!*or indivIJual iho lougth is eightee.. lines,

and the ihioknoss through the valves is just equal to ib'3 'etigth. the

height being twenty lines.

.I'l'-ijiaiiin) River, Y. I., two miles and a-quarter ap, in Division A.

A single <•a^l;. Su'-iu Islands, in the same Division, fourteen large and

nearly p.ti'ect sl;ulls, most of them with both valves; J. Bichardson,

IS12 ard iSIC).

The 8j ecimons described above evidently bolimg to Mr. Gabb's genus

Clisocolus, and are identical with the C. dubius i;' that author. Stoliczka

thinks that Clisocolus may bo synon^-mous with Loripes of Poll, but the

former name may bo conveniently retained for a irroup of fossil Lucinoid

shells, some of which have been described as Isocardice, which are

characterized not only by their edentulous hinge, but also by their

globosoly cordate shape and semispiral, divergi^nt beaks. Isocardia

cretacea of Goldfuss is jjrobably a Clisocolus, and appears to differ from

C. dubius only in its slightly more elongated form.

The description of '' Sp/iceriola (?) cordata " (which Mr. Meek says

" may possibly belong to an undescribed genus") applies so perfectly to

the Sucia Island examples of the present species as to leave very little

doubt in the writer's mind that G. dubius and S. cordata are different

names for the same shell. Uplucriola endotruchi/s of Meek appears to be

an elongated variety of 5. cordata, the roughnesses on the cast of the

former being probably due to a diseased condition of the mantle of the

animal.

Opis Vancouverensis. (N. Sp.)

Plate 18, figures 4 and 4a. • - '

Shell inequilateral, subpjTiform or ovately subtrigonal, about twice as

high as long, and widest near the base ; test a. Anterior side very
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short, its margin broadly rounded below the middle, straighter above
;

posterior Hide .siiorl, obi qiiclj' trmicated, and ajtpaiently angular or sub-

angular at its junction with the ventral border below ; basal margin regu-

larly rounded in front, probably straightcr behind. Umbones oblique,

enormously developed ; beuks situated in advance of the middle, acute,

somispiral, and divergent at thoir apices, tiebiml the beaks a blunt but

well dodned keel or ridge extends to the base of the posterior end and

separates a witio posterior area from the main body of the shell. Thia

posterior uinbonal keel is curved convexly above, but becomes much

straighter below, and the posterior area, which is ecjual in height to the

shell itself, is flattened at almost a right angle to the central portion of

the valves. Lunule distinctly detined, ovate cordate in outline, not

quite half the height of the shell, a little higher than broad, flatly ex-

cavated at nearly a right angle to the middle part of the ralves.

Suriace marked with concentric stiise of growth.

Hinge plate of the right valve (the only one known) very large,

broadly triangular, and bearing in its centre a transversely elongated

tooth, which is narrow and prominent above, but dilated and obliquely

truncated below. On the anterior or lunular side this tooth is united to

the hinge plate above, but on the posterior side it is separated from it

by an oblique and probably ligamentary groove which runs parallel to

the fulcrum. On either side of the tooth there is a deep, transversely

elongated pit, evidently for the reception of two teeth in the left valve.

S. W. side of Denman Island, in Division B ; J. Richardson, 1871. An
imperfect right valvo, with the surface much worn, and partly covered

with the base of attachment of a living upeciis of Balanus.

The lower half of the posterior margin of this specimen is badly

broken, so that the exact outline of this part of the shell has yet to be

ascertained. The lines ofgrowth and the direction of the post-umboaal

groove seem to ihdicato that the posterior margin formed a sub-angulav

junction with the ventral border, but it cannot be positively asserted

that the base was not rounded behind. Although the characters of 0.

Vancouverensis are rather imperfectly known, yet they appear to be suf-

ficiently intelligible to pre\ent it being confounded with any previously

described species. In the general shape of the shell, and especially in

the contour and proportionate size of the lunule and posterior area, there

are many points of resemblance between it and Opiaoma Geinitziana of

Stoliczka,* but the present species is a true Opts, and has one tooth in the

* Cretaceous Pelecypoda of Southern India, p. 288, pi. 10, flg. 11.

n,|
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right valvo and two in the left, whereas in 0, Geinitzinia there are

three teeth in each valve.

ASTAHTE CONRADIANA, GaBB.

Plate 18, figures 5 and 5a.

Attartt Conradiana, Oabb.—Pal. Cal., Vol. I., p. 178, pi. 24, fig. 161.

Sucia iHlanda, in DiviHion A. ; J. RichnrdHon, 1874 and 1875. Abundant,

perfect and beautifully preserved.

The bealcB of the Californiati types of A. Cnnmdiana are de^icribed as

" overhanging the anterior end," but thoso of the Hpccinioiia collected by

Mr. Richardson are invariably placed at some distance from the front

margin and aro never quite terminal. Most of the hinge dontitioii is

exhibited in two fragments, one of which i.s figured. There are two

teeth in the left valve, one cardinal and the other lateral, and between

the two there is a deep, oblique, triangular pit. The cardinal tooth is

prominent, transverse and placed close to the lunular margin of the

valve and parallel with it. The lateral tooth is elevated on the anterior

half of the lower margin of the hinge plate only, and is grooved longitu-

dinally above. In the opposite valve there is an oblique, triangular

tooth immediately under the beak, but the posterior portion of the

hinge of the only right valve in which the characters of the interior are

exposed is too much broken to show whether there was a lateral tooth or

not, or what it was like if there waa.

AsTABTK Conradiana, vab. Tcscana, (tAbb.

Plate 18, flgui'u 6.

Attarie Tuteam, Gabb. —Pal. Cal., Vol. I., p. 129, i
1, 30, flg. 257.

Aitarte cardinioides, Whiteaves. —Geol. Surv. Canada. Bep. 1 rogr. 1873-74, p. 2C7, pi,

of foss., fig. 3.

Astarta Vancouoerensia, WLlteavcH.—Idem, p. 567, pi. of foss., fig. 4.

North-west Bay, V. I., and at the Sucia Islands, in Division A; J

Bichai-dson, 1872 and 1874.

Mr. Richardson's specimens show clearly that Astarte Tuscana is only

a variety of ^1. Conradiana. The posterior end of the present shell is

doubtless narrower, more elongated, and more compre&sed laterally than

it is |in A. Conradiana proper, but in a large and fine series of both

forms, from the Sucia Islands, the anterior end of each is precisely simi-

lar, as may be seen by a comparison of figures 5 and 6 on Plate 18. The

types of Astarte cardinioides prove to be only large and badly preserved

iudivi(|ualB of A. Tugcana, with their ribs worn flat under the matrix,



and A. Vancouvrre^nsiK, alno, hiis been found to bo notliing moio than an

obliquely dJBtorted Bpecimon of A. Titsenna,

Trioonfa Evansana, Meek.

Tngonia EvaH»ana, Meek. —TraiiH. Alb. Inst., Vol. IV., p. 42.

Tiigonia Evamii Qnl.h, as of Meek.—Pal. C'lil., Vol. I., p. 189, pi. 25. fig. 177.

Trigonia Evnntii, Meek. —Bui. Oi'ol. and Oeogr.Surv. of Terr., Vol. II,, No. t

p. 359, pi. 2, flgs. 7, la and 76.

" Crotucoous bods at Nanaimo, Vancouver's Inland. " Meek. North-

west Bay, V.I., seven or eight specimens with the shell preserved, also

at the Sucia Islands, a few casts, with portions of the exfoliated test

attached ; both in Division A ; J, Richai'dson, 1872 and 1874.

Tkigonia Tryoniana, Gabb.

Plate 18, figure 7.

Trigonia Tryoniana, Gabb.—?&\. Cal., Vol. I., p. 188, pi. 26, flg. 176.

North-west Bay, V.I., in Division A ; J. Eichai-dson, 1872. The only

si^ecimen yet obtained, which is represented in the figure, is a tolerably

j)orfect and well preserved left valve of a local variety of T, Tryoniana,

in which the oblique series of tubercles are unusually numerous and

closely disposed.

NuCULA PECTINATA (?) SOWBRBT.

Plate 18, figure 8.

Nuculapectinata, Sowerby. —Min. Conch., Vol. II., p. 207, pi. 192, figs. 6 and 7.

Nucula peclinaia, Mantell. —Geol. of Sussex, pi. 19, figs. 5 and 9.

Nuculapeelinata, iyOrbigny.—?a\. Franc, Terr. Cret. Vol. III., p. 178, Atlas, pi. 303, figs.

8-14.

Lower part of the Trent Eivei', in Division B; J. Richardson, 1871.

A distorted left valve, whose surface has been pressed down on, and its

margin strongly indented by, a large fragment of Entails Cooperi which

lies obliquely under it. The crowded radiating libs of this specimen are

in every respect similar to those of N. pectinata, and due allowance being

made for the distortion of the former, the shape of the two shells is also

very nearly alike, though the beaks of the Trent Eivor shell are placed a

little farther from the posterior end than they appear to be in Sowerby's

species. In Woodward's "Manual of the MoUusca;" page 269, it is stated

that the umbones of shells of the genus, Nucula are "turned towards

the short posterior side," and hence it would seem that the excavated

space which D'Orbigny calls the lunule of N. pectinata, is really the

posterior area or escutcheon.
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XrfULA (Acila) tru.ncata, Gauh.

Jffueula truncata, (Inhh. — I'al. Cal,, Vol. I., p. lltH, pi. 26, fig. 184.

Nutula {/.cila) truncata, Oahl>.—Mi-m, Vol. II., pp. 197 and 25i).

North-wc'Mt sido of Hornby iMland, in Division D; (Jabrioia Island and

S.W. Hide of Doiinmi) Inland, in Division |{; .Viinaimo River, V. I., two

miles and a quartor up, and Protecti(jn Island, in Division A; J. Rieli-

ardson, 1871-75.

(NuCTLA TllAHKANA, AIkkK.

Nufula Tratkam, Meek.—Trans. Alb. Iniit., 1857, Vol. V., p. 39.

Nueiila Truskana, Meek.—Bui. Otol. and Ouogr. Huiv. of Torr., Vol. II., No. 4, p. 360.

Nanaimo or Comox, V. I. Mcolv. " A species which," Mr. Meek says,

" will pi'obably h% recognized by its vontricose, trigonal-ovate form, and

nearly central beaks. ' No shell corresponding to the descriptions of

N. Traskana has been detected in any of Mr. Richardson's collections.)

YoLDiA Striatula, Forbes. (Sp.)

Plate 18, Figure 9.

Z-?da ttriatula, Forbes. —Trans. Geol. Soc. Lond , Series 2, Vol, VII., p. 148, pi. 17

fig. 14.

Voldia ttriatula, Stoliczka.—Cret. Pelecyp. S. India, p. 323, pi. 4, fig. 2, and pi. 17, fig. G.

North-west side of Hornby Island, in Division D. ; South-west side of

Denman Island, in Division B. ; Sucia Islands, in Division A.; J.

Richardson, 1871-75.

Besides the concentric striai of growth, the surface of the valves of

this little shell is marked with minute, sub-oblique, impressed lines,

which are not visible to the naked oyo. These latter were carefully

described and figured by Forbes, but Stoliczka did not seem to be awai'e

of their existence, or at any i-.ite makes no mention of thom.

AXIN^T^A VeATCHII, (rABB.

Axiniea Veatchii, Oabh. Pal. Cal., Vol. I., p. 197, pi. 25, figs. 183 aud 183a.

Noi'th-west side of Hornby Island, in Division D. ; Blundon Point

(large and common). North-West Bay (also numerous and large), and

entrance to Departoi-e Bay, V. I. ; also at the Sucia Islands (where it is

plentiful but usually small;, in Division A.; J. Richaidsou, 1871-75.
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(Akoa? eqi;(later.ai.ii. Mkek.

Area {Cuenllieat) tquilattrali>, Mi ck.—Trans. Alb. IiiHt., IS.IT, Vol. IV., p. 40.

Area f tquilattrali; Meek. -Bui. Ocol. mid Oco^^r. .Siuv. of Ten., Vol. II,,

No 4, p. 357, pi. 2, IIkx. linil i><i.

" Nanaiino (?) Vaiic-oinor Ihlniul ; Crt'tiiccMiiis." Mn-k. Xut (ilttainod at

iiny of the localitioH viMitcd by Mr. JtidiardHoii.)

Ne.modon Vancouveren.sih, Mkkk. (Sp.)

Plate H), flgun'H 1 and \<i.

Area Vancouvereneit, Meek. —TruiiH. Alb. Inst , Vol. IV., p. 40.

Area Breweriana, Gabb. — Piil. C'lil., Vol. I., p. I0:i, pi. 25, fij;. 181.

Oramntatodon f Vancouverensii, Mock.— Bui. Oiol. and OioRr. Surv. Ti'ir., Vol. II., No.

4, p. 350, pi. 3, figs. 5 and rm.

" KoomookK, Vancouver IslaiKl; Cretiicchh. ' Meek. Houth-wi'st side

of Hornby l« Iand, in Division D; .soutli-wi-.t md and sonfli-wost side of

Denman Island, in Divisions C and B; Salile IJivt'i- and Blundon Point,

V.I, in Division A; J. Rifhanlson, 1871-73.

Tills species was described from individuals \vlii( b wore probably

immature; for the length of the t^'pe figured by Mcelc is stated to bo

0'75 inch, and the height 047. The spcfiinens collected by Mr.

Richai-dson, which arc believed to be refeialilc to ^4. Vdiii'ouverensis, show

that the shell, when adult, attained to a length of upwards of three

inches, and to a height of about twenty-two lines. The dentition of the

hinge is always remarkably constant in its oharacters, but the outline of

the valves varies considerably in dif1( rent individuals. In some the

binge line ami basal margin are neaily i>arailel, the posterior end is

ratbei" squarely truncated, and the two extremities are nearly equal in

breadth. This must bo regarded as the typical form, it being the one

which corresponds most nearly to Meek's dcsci-iption and figures of A.

Vancouverensis. In another variety' the ])oste:'ior side is distinctlj- wider

than the anterior; the hinge lineand basal margi': are not (piite parallel,

but somewhat divergent, and the cardinal margii; as ends gradually fi-om

the anterior to the posterior end ; the ventral boi(l(>r rounds up rapidly

in a broadly convex curve from the middle of the valves to the termina-

tion of the hinge lino in front; the posterior end is obliquely truncated

above and bluntl}- pointed below. The fiye adult specimen from Blunden

Point, represented on plate 19. gives a good idea of the shape of this

variety, which, however, is conneete<l with the more typical form of the

species by several intermediate gradations.

!i ii
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Tho hU\i£v plalp. which in noiirly iw loii^ nn tho Mhcll itMclf, in HtmiKht

nbovf, Hlii,'h(ly aicimtr Ixlow, niid widciiM outwimU at «>uc.h «nd.

Opposite I'l th<' iM'iikN. or u little bt^himl thvin, thcro arc n f\»w miinito,

croW(l«'(l, ^niinilar tlcnlicli'M, niran^tHl nbMciirnly in threo obllqiioly

iiNcciidiii^. lait nonrly trnnHvorNc, i-owm. Tho wholo of tho tooth proper

arc iar;;*', cloniciit*''!, horizr)ntal and nearly parallel with tho cardinal

riiiuxin, liiit at tiu-ir iiiiu'r terminations they curv'o dintinctly downwards*

In the adult nlieil their are three (»r four anterior and tivo jWHtorior

teeth in the ri^fhl valve, while in the left there arc three anterior and

foui- posterior. The anterior teeth of both valves aro ^'oovod

transversely, but the posterior teeth are smooth. Tho nearer tho

teeth are to the inner niar^^in of the hingo plate tho shorter thoy aro,

and vice versa. The upper posterior tooth is moi'o than half tho length

of the hinge line.

Mr. Meek says :
" I am not well enough acquainted with the hingo of

this little shell to be (juite sure that it is oongoneric with the form on

which I j)roposed to found the genus Qramnuttodon in tho *' Palajontology

of the Upper Missoiu'i." One of the casts shows a little of the impression

of tho hingo in fi-ont of the boaks, with apparently four or Ave small

teeth or denticles, ranging obliquely forwaixl and upwai-d." *

Tho hinge dentition of tho sub-genus Nemodon is thus described by

Conrad :
" Hinge line long and straight, or slightly curved under tho

umbo; hinge in the left valve with three linear teeth parallel with tho

antoi'ior cardinal margin
;

postei'ior lateral tooth double, very long,

linear ; undoi" the apex a few granular tooth." f The number of postdrior

lateral teeth is obviously not of generic importance, depending as it

does on the age or size of tho shell. In Area Eufalensis, the type of

Nemodon, which is ropresentod as about an inch in length, there appear

to bo two posterior teeth in tho left valve. In a right valve of A. Van-

couverensis not quite an inch and a-half long there are two long, linear

furrows and one short one at the posterior end of the hinge plate,

evide.itly for the reception of two ftiHy developed teeth, and one

rudimentary tooth in the opposite valve. There can be little doubt,,

therefore, that the present sjiecies should be referred to Nemodon rather

than to Qrammatodon.

• BuUeUn of the Geological and Oeograpblcal Survey of the Terrttortes, VoL s, No. 4, p. 8ST

t Amertcan Journal of Conchology, VoL v., (18T0) p. 9T.
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CvCVhLMA (IdONBARCA) TRUNCATA, (iABU.

PlaU) 19, flKurcH 2 and 2a.

CueulUrit Iruneata, Qabb. —Pal. Cal., Vol. I., p. lOt], pi. 25, Ag. 182.

trntC. {JcUmearea) N»bra$e*n*ii, Owen.— f^oe Mock's Rep. Crot. and Tert. Fom. U.

MIm. Co., p. 88, pi. 20, tign. 0, a, b.

f^C. (Idontarea) ShumarJi, M. k H.—Hco the Mmv work, p. 86, pi. 28, figK. ISo-^,

and pl. 20, flg. 4.

Pouibly a var. of C. glabra, Parkinson.—For the itynonjrmjr of this species see Pictet k
Campiche's Pal. Kuisso, Fobs. 8te. Croix,

Vol. III., p. 456.

Middle Shalos, Diviaion D, of tho woHt side of Hornby iHland ; Lowci*

Shales, Division B, of Gabriola Island ; Productive Coul Muusurus,

Division A, at Nanaimo River, two miloH and a-half up, and North West

Bay, V. I. ; also at tho Sucia Islands; J. Richardson, 1871-76.

This species is subject to conbidernblo variation, both in shape and

sculpture. In some specimens the margin of the posterior end is

truncated almost vertically and the posterior side is shorter than tho

anterior. Others have almost exactly the same outline as the " mature

specimen" of CucuUcea Nebra&censis flguretl by Meek, and in these the

posterior side is longer than the anterior, the former being produced and

very obliquely truncated at its termination. Young shells, about an

inch in length, are marked by crowded radiating ribs, which are nodulous

in consequence of their being crossed by equally numerous, raised,

concentric strife. In adult individuals the radiating ribs are never

nodulous, and sometimes become nearly obsolete. The left valve is

invariably larger than the right. The height, as measured from the top

of the beaks to the base, is usually a little less than the length, and

slightly greater than the thickness through the closed valves. Tho

test of aged shells is upwai'ds of four lines in thickness. On the inside

of the test there is a prominent, sharp ridge, which bounds the inner

side of the posterior muscular impression. The hinge plate is broad at

the ends and narrow in the middle ; it bears three or four elongated

teeth at each end, and a few i*ather small, transvei-se teeth or denticles

in the centre. The lateral teeth, which ai-e striated or grooved across,

are parallel with the cardinal margin, and their inner ends are appa-

rently not bent downwards. The central teeth or denticles are each as

wide as that pai*t of the hinge plate on which it is placed, and are not

minute, granular, or arranged in two or three rows which aecend

obliquely upwards and outwai-ds, as in Nemodon. Some of these central

denticles ai'e little more than raised, rounded tubercles.

iT; .
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Aoo(ml\u^ to Mr. Cahl), " C. truncata\n allied to 0. Nehra&censit, Owen;
but di'ter.s in the; smaller beaks, proportionally lop;jer form, more
oblique ti-uneation posteriorly, and in being moi-e produced in the

anterior basal region." "There is also," he adds, " a difference in the

hinge. In O. Kebrascensis tiio lateral teeth radiate, as it were, from an

imaginary ix)int, while in the pre-eiit species they are parallel with each

other and with the upper edge of the hinge plate, and their inner ends

are bent at a right angle." * Since tlie.se remarks were written Mi-.

Meek has published excellent new desi-riptions and figures of C. Nebras-

censis, and a comparison of those with twenty more or less perfect

specimens of C. truncadi from the Vancouver Cretaceous shows that tl>e

beaks of C. truncata are fidly as largo as those of C. Aebrascensis, ar.d

that the hinge dentition and outline of the valvos are alike in both.

There ai-e several reasons for 8uj)pi)sing tiiat Cucullcea Nebrascensia of

Owen, C. Shumardi of Meek & Ilayden, and C. truncata of Gabb, have

been separated as distinct species on insufficient grounds, and that all

three may be mere varieties of the 0. glabra of Parkinson, of which C.

fibrosa, Sowerby, is generally admitted to be a synonym. At present it

does not seem possible to distinguish detached immature valves of C.

truncata from those of C. Shumardi or C. fibrosa by any known character,

and 0. Nebrascensis appears to bear the same relation to C. Shumardi and

to C. truncata that C. glabra does to G. fibrosa. In C. glabra proper, as

the name imports, and in C. Nebra&ctmis, the radiating ribs are absent or

nearly ."^o at all stages of growth, but in C. fibrosa, C. Nebrascensis

and C. truncata they are always present, though sometimes rather

obscure.

In 1860 Mr. Meek united C. Shumardi to C. fibrosa, but subsequently

changed his opinion on this point, on the ground, first, that 0. fibrosa " is

a Gault and Greensand species," while C. Shumardi " has only been found

in beds equivalent to the true chalk; "f and, secondly, bocjiuse D'Orbigny

.states that the right valve of 0. fibrosa is the largest of the two, whereas

in C. Shumcu-di the left valve is the largest. But to these arguments it

maybe replied: (1) that the circumstance that G. fibrosa is known to

occur in the Lower Greensand, Gault, and Upper Greensand of Europe

is no reason why it should not be found on the horizon of the chalk

proper in America; and (2), though D'Orbigny certainly does say that

the right valve of C fibrosa is larger than the left, yet on figure 6 of

• Palajontology of Ca'ltornla, Vol. 1., p. 196.

t Report on the Invertebrate Cretaceous and Tertiary Fossils at the Upper Missouri Country,
p. ST.

"Dimd

trom the

lines."
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plate 312 of the Atlas to Voliiino III. of the "Tei-rjiins Crcnacds," which

is described as a cast of C. _^6rosa, viewed at t!;o buccal side, the left

valve is unquestionabl}' represented as the largest.

It is, however, only proper to aild that in an adult, specimen of C.

glabra figured by D'Orbigny the length is one-third greater than the

height, whereas in C. truncnta and 0. yehrdseenais the height and length

are often nearly equal, and in the most elongated specimens of the latter

3'et collected, the length is only one-sixth greater than the height.

MVTILUS PAUPERCULUS, GaUB.

Mytilus pauperculus, Gabb. —Pal. Cat., Vol. I, p. 183, pi. 2.5, fig. 165.

Compare M. aubarcuatus, Meek & Hayden. —See Mook's Rep. on Inv. Cret. &

Tert. Foss. U. Miss. Co., p. 69, pi. 3iJ,

figs. 2a, b.

Sucia Islands, in Division A; J. Richardson, 1874. A single right

valve, rather more than half-an-inch long. The specimen is higher and

not quite so much elongated as the California shell figured by Gabb, but

probably belongs to the same species.

MODIOLA ORNATA, GaBB.

Modiola ornata, Gabb.—Pal. Cal., Vol. I., p. 184, pi. 24, fig. 166.

N". \V. Side of Hornby Island, in Division D, and at the Sucia Islands,

in Division A; J. Richardson, 1871-74. A small and imperfect valve from

each locality. Closely allied to Modiola pedernaliS; fi<emer, trom the

(Jretaceous rocks of Texas, but the two species may be easily cistinguished

by the position of the beaks, which are terminal in M. pedernalis and sub-

terminal in M. ornata. Both belong to Swainson's sub-genus Brachy-

dontes.

Pinna calamitoides, Shitmard.

Plate 20, figures 1, la and 16.

Pinna calamitoides, SShumard.—Truis. A(^. Sc. St Louis, 1858, Vol. I., p. 124.

"Shell elongated, triangular, compressed, slightly curved, umbones

rounded; buccal portion attenuated; ligament margin acute, arcuate;

pallial margin gently concave; surface marked with about fourteen

slender, rounded, longitudinal ribs, separated by much wider spaces than

the ribs. On the ligamental side of the shell these ribs are quite distinct,

regular and nearly equidistant, but on the .pallial portion they are par-

tially effaced and assume the form of irregular and rather b'oad folds."

"Dimensions.—Apicial angle, 28° : at the distance of about two inches

from the point of the beak the width is 13 lines, and the thickness 6

lines."
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" A single specimen only of this shell has come under my observation.

It is somewhat mutilated, the extremities being broken off and the sui*-

face more or less exfoliated. An examination of more perfect individuals

may therefore render it necessary to slightly modify the above descrip-

tion."

"For. and Loc.—Cretaceous formation of Nanaimo Eiver, Vancouver

Island. The fragment of rock in which the specimen wsvs embedded is u

dark, greenish, argillaceous, sandy-textured limestone, with dark, igneous

pebbles disseminated through it." Shumai'd.

Six weli-preeorved fragments of this species were collected by Mr.

Richardson in 1874, at the Siicia Islands, in Division A, but they give

very little additional information as to its charactei-s. The cardinal

margin and the shell itself both seem to be straight and not arcuate or

curved, and the outline of a portion very near to the anterior termination

of the valves, indicates that the beaks were probably narrow and acute

rather than rounded. Pinna Breweriana of Gabb, from the Chico Group

of California, is very closely allied to the present shell, and may prove

V to be identical with it.

(Meleagrtna antiqua, Gabb.

Meleagrina antiqua, Gabb.—Pal. Cal., Vol. II., p. 192, pi. 31, fig. 89.

" From Depai'tiue ^ixj, Nanaimo, Vancouver Island, associated with

Trhjonia Evansana, Pecten Traskii, and other fossils equally characteris-

tic of the Chico Group." Gabb. No specimens of this shell were col-

lected hy Mr. Eichardson.)

Inoceramus UNDULATO-PLICATUS, E(EMEB.

Plate 20, figures 2 and 2a.

Inoceramus undtdato-plicatus, RcEmer.—Die Kroidebildungon von Texas (1852) p. 59,

pl. 1, fig. I.

" Testa oblique ovata, subtetragona, parum convexa, concentrice irre-

gularitor striata, radiatim undulato-plicata; plicis latis, parum elevatis,

subnodosis, a linea testai diagonali ad pei-ipheiiam divergentibus, subar-

cuatis. Strato superiore fibroso testa' tenui." At the waterfall of the

Guadalupe below New-Braunfels, Texas Eoemer.

" Septarian clays at Nanaimo and Valdez Inlet: " Etheridge. Lower

Shales, Division B, at Sable Eiver, V. I., not very common ; Productive

Coal Measures, Division A, at Blnndon Point and North West Bay, V. I.,

abundant, perfect, and in fine condition
; J. Richardson, 1811 and ISTS.

A peculiarly sculptured shell, not likely to bo mistaken for a.iy
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described Eui-opeftn species. On a cursory examination tlio markings of

ita valves remind one, in a general way, of those oi Plicatula, or of some

8])ecies of Alectryonia. The folds divorgi- downwards and outwards to the

lateral margins on either side, the points of divergence being coincident

with an oblique line which might ho drawn from the posterior side of

the beaks to the centre of the opposite extremity. In some specimens

the folds, whose summits are invariably rounded, are prominent and

distant; in others they are not so much elevated, and closer together.

The largest individual collected by Mr. Richardson is fully five inches

and a half in height, from the summit of the beaks to the opposite

margin.

InOCERAMUS MVTILOPSIS, CoNRAD.

Plate 20, figure 3.

Inoc.eramus mytiloide.i, Roumer.—Die Kreidebildungon von Texas, p. 60, pi. 7, flg. 5

(As of Mantell.)

Inoceramuo mytilopsis, Conrad.—Emory's Rep. U. S. and Mex. Bound. Surv., "Vol I., p.

162, pi. 5, figs. 6a, b.

Texas : Ecemer and Conrad. Septarian clays at Nanaimo and Valdez

Inlet; Ethoridgo. Trent River, V. I., above and below the falls, also

Bradley Ci-eek, in Division B ; J. Richardson, 1871.

As will 1)0 seen by the synonymy above quoted, Dr. Ferdinand Roemer

has identified this shell with the Inocerarmis mytiloides of Mantell, which

most pala;ontologists have united to the widely distributed I.problematicus

of Schlotheim, while Conrad regards it as a distinct species. The Trent

River specimens of J. mytllopsis are in all r-.'spects similar to the Texan

shell figured by Rcemer, and both differ from typical form of /. myti-

loiiles or /. problematicus in their proportionately longer hinge line, which

runs much more nearly parallel with the longest axis of the valves, also

in their more closely arranged and more regular concentric folds, which

might justly be described as ribs. Tii'" anterior border of most indivi-

duals is truncated inwardly and obliquely beneatli the beaks, and the

posterior portion of the pallial border is nearly straight, .so that the

margin of the lower half of the shell i; subangular in the middle; the

posterior extremity also is subtruncaied. These lutter characters, how-

ever, are no' constant, for in one or two of the Vancouver cxamploB of

I. mytibpsis the margin of the lower half of the shell is not subanguhr

ill the middle, but forms a broadly rounded serniovate curve which

extends from the beaks to the termination of the posterior end below,

and the hinder extremity is narrowly rounded.
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In tho compafativo length of its hinge lino, this Imceramus somewhat

rosetnhles t!io Nebniskii vurioiy of I. proidtmuiticus ilescribod uiul tigui'od

by Moeli m I. probiematicus, var, avicul</>,<Jes/''

InOCERAMUS VaNCOUVEIIENSI!-!, Siiu-mard.

Plate 20, figures 4, 4a and 46.

Imceramus Vancoiwerensir, Shumard. —Trims. Ac. Sc. St. Louis, Vol. I., (1858) ji.

123.

f:=Inoetramu.iElliotii,Qia,\)h. —Pal. Cal. Vol. II., (1869) p. 193, pi. 31,

fig. 90a,

f=Inoceramu!i altUKf^titik. —Haydon's Rep. Guol. Suiv. Terr., 1871, p.

302.

« » " " —Rep. Inv. Cict. and Tert. Foss. U. Miss. Co
p. 43, pi. 14, figs. 1(7, h.

Compare Inoceramns propinquun, Munster.—Goldfuss. Petr. Germ. Vol. II
,
(1840) p.

112, pi. 109, figs. 9a, b.

"Shell largo, ovate .subquadrate, not very oblique, gibbous and sloping

gradually but somewhat irregularly to the basal raai-gin, height equal to

or greater than the length ; cardinal margin straight or very slightly

arched; buccal and basal margins regularly i-ounded, and forming

together nearly a semicircle
;
anal side lengthened, its margin gently

arched, and Ibrming, with the cardinal margin, rather moi-e than a right

angle; umbo very vcntricoso above; beaks directed obliquely forward,

incurved, very elevated, obtusely pointed, situated nearest the buccal

margin; surface marked with broad, rounded, unequal concentric folds,

and fine, nearly e({uidistant, slightly prominent concentric lines. In

very young specimens a few longitudinal stria' are to bo seen passing

over the umbo, which, in most .specimens in the collection, becomes

suddenly very ventricoso, and forms a circumscribed, ovate tumor.

In other specimens, however, although there is a swelling of this part of

the shell, it does not rise so abruptly from the general surface. This

latter variety of our shell reseinljles somewhat Inoceramui convexus

(Hall & Meek), from which it is easily distinguished by the concentric

lines of the surface, which are much wider apart. The /. Vancouveremis

is also much less oblique, and this character also separates it from

7. Safensis (Owen), to which it bears .some resemblance."

" Dimensions.—Tho measurements of the best specimen in the collec-

tion are— length, foui- inches ; height, four inches
; thickness of left valve.

• Report on tlie Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country,
p. <8, pi. 0, flg. 4.
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three-quarters of an inch. There aro, however, wonie fragments which

show that this species attains a much greater siuo, perliaps more than

double the dimensions here given."

"Form. ar»d Ijoc.—Occurs in the darlv argillaceous, compact limestone

of Nanaimo River, Vancouver's Islaii(i."-Shumartl.

Kanaimo River, two miles and a quarter up, Protection and Saturna

Islands; Vesuvius Bay on Salt Spring or Admiralty Island ; in Division

A ; a few, not very good specimens from each of theso localities. Sucia

Islands, also in Division A, ninety-five examples, many of which are

well preserved and nearly perfect ; J. Richardson, 1871-75,

In about ninety or ninety-five per cent, of the specimens of I. Vancou-

verensis collected by Mr. Richardson, the height of the shell is manifestly

greater than its length. The margin of the buccal sido of this prevalent

form of the species, though broadly rounded in some individuals, is

straight or truncated almost vertically in others, and these latter shells

can scarcely be distinguished from the /. aUus <^f Meek. I. ElUotii of

Gabb appears also to be possibly synonymous with 7. Vancouverensis. It is

quite likely that the present species may prove to be identical with the 7.

propinqiius of Munstor, which Eichwald, Geinitz, Pictet and Stoliczka

regard as a large variety of I. problematicus, Sthlotiieim. Goldfuss' des-

cription »nd figui-es of 7. propinquus apply remarkably well to most

specimens of 7. Vaiicouverensis, though, as a general rule, the concentric

plications of the latter shell are generally more j)n)minent, distant and

regular than they are represented as being in 7. propinquus.

A few excejjtional specimens of 7. Vancouverensis broaden rajjidly

below the middle, so that the maximum length of the shsU equals, or

even exceeds the height. It Avas probably this form of species that Di\

Shumard had in view when he com})ared it with 7. ccnvexus and 7.

Sagensis. I. convexus, however, has a long hinge line, which is nearly

parallel >7ith the longer diameter of the valves and belongs, therefore, to

the sub-genus CatMus : Zittel and Pictet both think it may be a variety

of 1. Crippsi. I. Vancouverensis, on the other hand, always has a short

hinge line, and is a typical Inoceratnus, in the sense in which that genus

has recently been restricted and redefined by Meek.

Some specimens of the broad, short variety of 7. Vaiicouverensis

approach rather near to 7. Ifebrasceiisis, var. Sa(jensis, so far as the

general outline of the valves is concerned, but Mr. Meek says that the

beaks of the latter shell do not rise much above the hinge margin, and arc

scarcely incuived, whereas those of 7. Vancotwerensis are both prominent

il
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and very <lecidedly curved inwai-ds. The extraordinary protuberance of

the umbones in some individuals of this species, to which reference ih

made by Dr. Shuinard, apj)ears to the writer to be due to tt diHtortion of

the shell at an early stage of growth.

Inoceramus Nebrascensis, var Saoensis.

Jnoceramus Nebrutcemiiy Qy/tin. —Rep. Geol, Minnesota, Iowa and Wis-

consin, (1852) p. 582, pi. 8, fig. 1.

Jnoeeramus Saffcniii, Owen. —lb., pi. V, fig. 3.

Inureramuf Sagensin, var NebraicensU, Meek.—Rep. Inv. Tert. and Cret. Foss. U. Mias.

Co., p. 52, pi. 13, figs. 2a, h.

"Septarian clays at Nanainio aniP^Valdez Inlet;" Etheridge. Sucia

Islands, in Division A ; J. Eichardson, 1874. A single right valve,

measuring about four inches and a quarter w Itngth, by three inches and

three quai'ters in height.

(Inocehamcs Texanus, Conrad.

Inoceramua Tezavus, Conrad.—Emory's Rep. on the U. S. aii<l Mex. Bound. Surv., Vol,

I., (1857) p. 152, p!. 5, fig. 7.

"Septarian clays at Nanaimo and Valdez Inlet ;" Etheridge. An
imperfectly characterized species, not identified as occuriing in any of

Mr. Eichardson's collections.")

Inoceramus Crippsii, var proximcs.

Inoceramus proximus, Tuomey. —Proc. Ac. Nat. 8c. Phil., 1854, Vol. VII.

p. 171.

Inoceramus subundatus, Meek. —Id., 1861, Vol. XIII., p. 316.

/. proximus, Tuomey ? Meek. —Rep. Inv. Tert. and Oret. Foss. U. Hiss.

Co., (1876) p. 63, pi. 12, figs, la, b.

" " " " var subcircularis. Meek.—lb. p. 56, pi. 12, figs. 1a,h.

J. Crippsii, var subundatus, Meek. —Bui. Geol. and Geogr. Surv. of Terr.,

Vol. II., No. 4, (1876) p. 368, pi. 3,

figs. 1 ard la, but perhaps not figg.

3 nor 3a of the same plate.

?=/. Whitneyi, Gabb. —Pal. Cal., Vol. II., (1869) p. 193, pi.

32, fig. 91.

Lower part of the Trent Eiver, in Division B ; Nanaimo River, two

miles and a quarter up, and Blunden Point, V.I., also at the Sucia Islands,

in Division A; J. Eichardson, 1871-74.

The writer feels satisfied that the I.proximus from Mississippi, Alabama

and the Upper Missouri Country cannot be satisfactorily separated from

the /. subundatus of Vancouver Island, even m a tolerably well marked
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variety. /. Wutneyiof Gabb, from the Chico Group of California, appea«

to be more like the type of /. Crippsii aw figured by European writem,

and differs from the preeent Hbell only in ittt bomewhat greater length in

pi*oportion to its height, and in iUi slightly more prominent boaku.

Inoceramus Crippsii, var. Scciensis.

Inoceramut Cripptii, var mbundalui, Meek, (in part.)—Bui. Oeol. and Oeogr. Surv. of

Terr., Vol. II., No. 4, pi. 3, figs.

3, 3a, but not figa. 1 and la of

the same plate.

Shell tranvei-sely subovate, not much longer than high ; anterior side

wider as well as much shorter than the posterior
;
pouterior side some-

what pi-oduced, narrowing rapidly upwards from below, and obliquely

subtruDcate at the end ; ventral border gibbous a little in advance of the

middle ; umbones prominent, beaks acute.

" Sucia Islands ; Cretaceous." Meek. S. W. side of Donman Island,

in Division B; J. Eichardson, 1811. A detached right valve, with por-

tions of both layers of the test preserved.

This and the preceding shell both appear to be short and broad forms

of /. Crippgii, but in the variety proximus, (or aubelongatua) the posterior

side is wider than the anterior, and the umbones are not prominent.

Ml". Meek's figures on plate 3 of Vol. II., No. 4, of the Bulletin of the Geo-

logical and Geographical Survey of the Ten'itories give a very correct

idea of the outline of the valves, and of the relative proportions of the

umbones in both varieties ; but it is worthy of note that the right valve

of the var. Suciensis, from Denman Island, is much more inflated than it

is represented as being in the specimen figui'ed by Mr. Meek, and that

the concentric folds of the former are nearly obsolete.

Inocbramds Crippsii, var. Barabini.

Inoceramut Barabini, Morton.

Inoceramut gibhui, Tuomoy,

—Syn. Org. Rem., (1834jp. 62, pi. 17, fig. 3.

—Proc. Ac. Nat. 8c. PhiJ,, (1854) Vol. VII.,

p. IVO.

Inoceramut euneatut, Meek k Hajden. —1860, lb., p. 181.

ItUMMKiut Cr^tptiit TAr. Barabini, Morton.—Meek. Rep. luv. Tert. and Cret. Fobs. U
Miss. Co., p. 49, pi. 12, fig. 3, pi. 13, figs.

l<i, b and e, also woodcuts Nos. 1 and 2

on p. 60.

New Jersey, Morton ; Alabama, Taomey ; Yellowstooe River, Mon-

'
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tana ; Meek. 8ucia lulaadB, in DiviHion A ; i. jBichardson, 1874- Six

good 8j)oc'imonH.

Thirt is the oblique, tranBverHcIy elongated, and narrowly subovate iorm

of tiio Hpet'ies, wiiifh m regarded by Moek as the type of MoKon's /.

Burabini.

(InOOERAMUS CONFERTIM-ANNULATUS, B(EMER.

Inoceramut cori/ertim-annulatut, BoDmer.—Die Krildcbilduiigcn tod Texas (1862), p. 59,

pl. 7, flg. 4.

" <* ^ Conrad, in Emory's Rep. on the U. 8. and

Mex. Bound. Surv., Vol. I., (1867) p. 161,

p). 6, fig. 5.

" Nanainio and Valdez Inlol." Etheridge. Apparently a porapressed

variety of /. Cn'ppsii, with close set, numerous, concentric undulations.

No specimens were collected by Mr. Richardson which accord precisely

with the descriptions and tigui-es of Xlumer's species.)

Lima multibadiata ? Gabb.

Lima muUiradiata, Gabb.—Pal. Cal., Vol. II., p. 201, pi. 33, fig. 101.

Entrance to Departure Bay, in Division A; J. Bichardson, 1811.

An impei'fect cast of both valves of a rather large Lima of the

Plagiostoma group, which may possibly be referable to the species

mentioned above, but which is not in a condition to be determined with

much certainty. On the cast of the left valve between thirty-five and

forty acute, somewhat sinuated, radiating ribs may be counted, which

are separated by rather wider and shallowly concave interspaces, but on

fragments of the rather thick test which still adhere to the cast of the

right valve the ribs are nearly obsolete, though the lines of gi'owth are

well marked.

(Pecten Tbaskii, Gabb. ,, \

Pecten fraskii, Gabb.—Pal. Cal., Vol. I., p. 200, pl. 26, flg. 187, and Vol. H., p. 198, pl.

32, flg. 96.

" North shore of Departure Bay, near Nanaimo, Vancouver Island."

Gabb. A fragment of a valve of a Pecten collected at the same locality

by Mr. Richardson in 1871 may belong to this species, but only the inner

surface of the test is visible, the exterior bein,; completely buried in the

tough, tenacious matrix.) - ^ \\ '-'•*: :«m. -ji. vit;>^r^ ,
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HlNNITlS, OR SP0NDYLU8. (Sp. Undt.)

Entrance to Departure Bay, V. I., in Division A ; J. RichardHon, 1871.

Two very imperlect single valves.

ExooTRA. (Sp. undt.)

Entrance to Departure Bay, V.I., in Diviaion A ; J. Richai-dson, 1871.

An upper valve, rather more than an inch and a-hulf in height and a

little less than an inch in length, but imperlect round the margin, and

with the tost exfoliated.

Its shape is OHsentially the same as that of the corresponding valve of

the E. parasitica of Gabb* and the E. interrupta of Com ad,t both of which

are possibly varietal forms of the E. fialiotoidea of Soworby and other

European writers. These three shelLs have one character in common,
namely, that the keel or ridge on the upper valvo, which extends in a

graduallj' uncoiling spiral from the beaks to the base, is marginal or very

nearly so ; whereas in the specimen now under consideration the central

and lower portions of the keel are separated from the outer edge of the

valve by a rather wide space.

OsTitiEA. (Sp. undt.)

Entrance to Departure Bay, V. I., in Division A ; J. Eichardson, 1871.

Fragments only of a very large, massive species, whose test is eleven

lines, or nearly an inch in thickness in the middle. The outer surface of

the shell is either exfoliated or else buried under the rock.

Anomia Vancouverensis, Gabb.

Plate 20, figures 6, da, 56, 5c aad 5d.

Anomia Vancouverensis, fiabb.—Pal Cal., Vol. It., p. 202, pi. 33, flg. 102.

Compare Anomia lineata, Qabb.—lb., Vol. I., p. 203, pi. 26, flg. 193.

Two species of Anomia are described and figured in the " Palaiontology

of California." The fii-st of these is the Anomia lineata, cf which only

the upper valve is known, and which is stated to be common at several

localities in California, in the Chico Cvioup. Its principal characters are

summarized by Mr. Gabb as follows :
" .Shell thin, variable in shape

;

commonest form subcircular, often obliquely truncatotl on the ri<j>^t Hide

;

• PaliBontology ol California, vol. I., p. 205, pi. M, ngs. 192a, b, and pi. 31, flg. 273a.

t Journal of the Academy ol Natural Scleuctis ot PUUadelpbla, Vol. 3, Second Series, p. 3S0,

pL 84, flg. 15.

! 5.

J
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bouk of upper valvo small, distinct, marginal or flubmarginal. Surfkco

mai*l<(*ti by fii liiiour, radiating ribs, often dichotomoiiH, Bomotimou

luloruiiy undh ,>od and croHHcd by onceutric line" f gi-owth, which

BoractimoM Ix'como nquumohie. Muscular wear lur";*). Under valve

unknown." The second in the A. Vancouveremis, from " Departure Bay,

near Nunaimo," of which only the lower vulve lias been obtained, which

is thus described by Mr. (Jabb: "Shell circular, thin; upper valve

unknown ; lower valvo flat, marked by strong lines of growth and by

very faint radiating lines; aperture elongated, oblique, occupying

nearly a third of the diameter of the shell. Diameter one inch." Mr.

Gabb also remarks :
" It is not impossible that this may prove to be the

under valvo of A. lineata, nob. which belongs to the same group in the

same formation, and of which the lower valvo is unknown."

Pieces of the blackish or dark bluish-grey shales of Division B,

collected by Mr. Richardson in 1871 on the banks of the Trent River,

V. I., alx)vo the falls, are full of detached upper valves of a specieH of

Ammia, which tho writer has very little hesitation in referring to A.

Vancouveremis. Upwards of sixty or seventy more or less perfect

specimens have been obtained, and many were unavoidably broken in

splitting up the pieces of shale in which they were imbedded, but not a

vestige cr>iiM bo discovered of the lower or perforated valve, although it

was careuilly searched for. Tho upper valve is convex or compressed-

conver. its '.atline is veiy variable, tho most common form being

tranbrc'i'tjly ovate; the right side being produced and narrowly rounded

at the end, t .hile the left side is short and broadly rounded at the margin.

Some specimens are more elongated transversely than others, but the

length is always greater than tho height. The beaks, which are small,

marginal, and not much elevated, are situated at varying distances

bolween the centre and the left margin, but ai'e sometimes placed very

near the latter. The concentric striee of the surface are well marked,

even on the cast, and where the test is preserved, which is not often the

case, it is covered externally with exceedingly minute and flexuotis or

bent, radiating striro, which are too small to be seen with the naked eyfe,

and which can only be defined clearly by the use of a somewhat powerftll

simple lens. Besides their own proper sculpture, these uppei* valves are

often impressed with the fine or coarse ribbing, as the case may be, of

Other shells to which they were formerly attached, the most abubci^nt

species with which they are associated being Ptychoceraa Vancouverente

and Inoceramus mytHopsis.

If the specimens last described ai'e really the upper valV^ bf 'A:
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Vancouverentis, it wonUI Hoom that the only diftorcnoe h«^twoon that

HpccioH and A. lineata in, tlial in tho iuttur hIicII tiio radiating' iiiai kiiii.'H

aro somewhat cottr«or than thoy aio in tiio foiinor, for in Mr. (iai'lis

figure of A. lineata the " fine, linear, radiating ribs " nro rejirowenlod as

plainly vwiblo to the naked eye.

BRACHIOPODA.

TEBKBRATULy* 'v 'KN8I8, R(EMF.n.

TirelirattUa Waeoetui$, Roemer.—Die I o«n Von Texas, p, 81, pi. Qf&gfi. 2, a,

b, e.

Banks of the Trent River, V.i .i\ ,ionB; J. Richardson, 1871.

A well preserved and nearly perfect cast,

Rhtnohonella. (Sp. undt.)

Suoia Islands, in Division A; J. Richai'dHon, 1874. One nearly perfect

but immatui-e specimen, which is Utile more than a cast, and two or

three detached valves in an equally bod state of preservation.

A rather coarsely ribbed species, with a shallow and indistinctly

defined mesial fold and sinus. The height and length of the shell

appear to be very nearly equal. The beak of the ventral valve is large

and prominent, and the number of ribs in the largest specimen collected

is about twenty.

DisoiNA Vancouverensis. (N. Rp.)

Plate 20, figure 6.

Upper valve, the only ond known, large, depressed-conical, its margin

nearly circular in outline, but narrowing very slightly behind; apex

not very prominent nor much raised, placed a little on the postei'ior

side of the middle, but very nearly central. Surface marked apparently

with regularly-disposed, nearly equi-distant, concentric striations, or

raised lines of growth.

Greatest diameter, about an inch and a quarter.

S. W. Side of Ganges Harbour, on Salt Spring or Admiralty Island, in

Division A ; J. Richardson, 1874. An imperfect upper valve with the

surface water-worn, and consequently with the finer surface markings

obliteiftted.





^,

IMAGE EVALUATION
TEST TARGET (MT-3)

1.0

I.I

y^ lll |2.5

ii lii 12.2

N4&

{1.25 |U ,6

^ 6"

•1

V
7]

Photographic

Sciences
Corporation

23 WEST MAIN STREET

WEBSTER, N.Y. MSSO
(716)872-4903

S.NS5

\

V
s>

^v ^ <t^^ ^
<^. ^

6^



*i



I
!"

t
I
''IB t.

I

ill'

%

178

ANTHOZOA. *

Smilotrocbus (?) Vancouvkbensis. ( N. Sp.)

Plate 20, figures 7 and la,

Goralium email, shortly and broadly conical, not much higher than wide,

slightly cui-ved, transveruo section nearly circular in outline, upper margin

oblique, sides spreading and rapidly divergent, base acute. Oaiyx ap-

parently rather shallow, septa about thirty, extending from the outer wall

to within a short distance of the centre. Surface mta'ked with crowded,

smooth (?) radiating ribs.

Greatest height, five lines ; bi'oadth at the top, four lines.

S. W. side of Hornby Island, in Division D; J. Bichai'dson, 18*71. A
single, imperfect and badly preserved specimen.

The surface markings are not well shewn, and the upper margin of the

coral is partly bi'oken away. The ribs and septa both appear to have

been smooth, and neither seem to have been elevated above, or to have

projected beyond, the upper margin of the coral. ^The septa are so crushed

and distorted that it is impossible to make out their cyclical aiTangement,

but they appear to have boen grouped originally in pairs, which coalesce

or unite at their inner teiminations, and which alternate witk Jlimplt^

entire septa. i> ^ I -^^

Platytrochus specmus, ofGabb and Horn,* is straighter than the present

species, its upper margin is more nearly horizontal, and its septa and

costffi are said to be both granulous and exsert.

Smilotrochus curtu8,i of the Chico Group of California, baa " the base

rounded or very blunt," and the " sides but slightly diverging."

"Journal of the Academy ot Natural Sclenoes ol Pblladelphli," New Serlea, VoL rv., p. sw.
pL es, ngs. 16-17.

t
' Pal8sontolo(r7 ot CalUomla," Vol. n., p. MS, pL 84, flgs. 106 and iota.

1 1 •' .X^sinVin^fc «»«c^#»].^«>i*f:? - .
•
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CONCLUSION.

..; With the exception of a few iVagmentary remainH of plants, the

whole of the fossils collected by Mr. Richaixlson are from the lower pai*t

of the formation, or, to speak more acctu'ately, from DiviuionH A to D
(inclusive) of the Comox area, and ft-om Divisions A and B of the

Nanaimo Coal-field and its outlier in the Cowitohen district. The

following table has been constructed to show the range of each

species or well-marked variety in these lower and suboiHlinate

divisions of this paii; of the Vancouver Cretaceous, and in the four

larger groups into which the entire series of the Cretaceous rocks of

California has been divided by Mr. Gabb. The list in the centre

contains the names of ninety-four species, seventeen of which are

new to science, and five named varieties : six species out of the hundred

mentioned on page 94 being ropi'esented by specimens which are too

imperfect to be identified with a reasonable degree of probability.

Vakoouvib
OBBTAOIOini.

Nms or Sraonan Mb. Biobabobom's

GoLLIOnOMB.

California

Cbitaccodb.

A. B. C. D. .5 a It
Si

•

•

•

•

•

•

•

•

•

OIPHALOPODA.

Nantilu 8acien8is ...

« Campbell!

?

•

*^'

Heteroceras Connuli
- -'

Ammonites Gsrdeni

" YancoaTerensis

« VeUedas

*• Selwyuianiu '...

« Indrm

" complezns. Tar. Buciensis..

" Newbenyanos

,,,(Carri»d/orward),.., . ,o 5 4 1
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VAXOocrm
CUTAOIODS.

26

B.
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Namis or Snoiu » Mr. Biohawsoh'i

COLUOTIOHB.

^Brought/orward)

Ammonitei Jnkeaii

Hamitef cylindracens.

Ptfohooeras VanoonTenitM

Baculites ChicoenaiB 7

<* occidentalif

.f... , .,'-.. . --.«..- ..-,

OABTUOPODA.

Bnrcnla Sacieiuiis

u nricostaU

Fulgoraria NavarroeiuiB '

Fusos Kingii

SerrifuBos DakoteiuiB, Tar. Vancouverr
fliuiB .'

PeriBBolaz breriroBtriB

Littoriaa oompaota ,,.<

Potamides tenais

'< " var. NanaimoeDBiB. . .

.

CerlthiiUn ' LallieHannm, rar. SncienBO

TeBBaroliu diBtotia
,

Anchora Btenoptera

«« exiliB

AmawopBlB SucienBU

OytodeB dzcavata.

Sycodeaglaber. ..,

HindBia noduloia
,

{Carriedforward) .« ,

CtUWOWMU
CaiTAOwra.

I
a.

§1

!•

A. 1

26 1

1

•

1

• 1

•

•

•

• *

•

•

•

•

44 J
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Cmtaomoui.

B.
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Namu or Snom n Mr. BioaAiMox's

CouaonoH.

Galitobkia

cutaoiocb.

I
oqO el

a o.

36 14

44 33

la

1 20

{Brought/onpord)

Cinotrenu tenniscalptnin

Op«lia M»thewwnU

Kargarita omattisima ,.

Stomatia Saciensis

« " Tar. carinifera.......

AniMmjon H«ekii?

Oianlla obliqna.

CinoliopiU typica ...^.

Haminea Horaii

Dentoliam Nanaimoense

(TssD.straminenmi Oabb.)

IiinaliB Cooport #••• •••••• ..•.•••^..«.

tAWMLUiBAaORUTA.

Tendo (jtaci^ntis

HaftMfai tflattta.....

CorblllaTfaiklit

" ttilnfttia

Periploiiiik attbdtbiicUlatiUa

AqAtiUa stiliiafitia.

•« Tiyoiiiiank; (Loo«e,J. B.)

Tbfada ikdbtrtmcata ».

FMlnaoinjra-Boyatia

Hoflfioikiya concentrica

Cyitaboi>hdra Athbamerl!

{Carried/oneard) 16
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Vamoouvm
cutaoiudi.

44

B.

23

64 37

D.

182

Namu or Snona » Mb. BioBABoaoii'a

C0U.10T10M8.

OAUFOSnA
Gbitaoioui.

1 30

28

,
(Brought/orttard)

Hoctra VTArronaiia

(?=iBmooth Tar. of 0. Aahbarneril.)

Tellina Mathewsonii

" qiiadrata

< occidentolis (Meek not Morton.)

.

Linear!a Suciensis

Linearia (Leiothyris) Meekana
,

Callitta laciniata ,

Carfatis plana

Dosinia gyrata

Briphyla ambonata

Cyprimeria lens

Thetiopsis circularia

Veniella crassa

Lnricardium Sncienw

Protocardium scitalnm.

Conohocele cretacoa

Lucina nasnta

« robcircnlaria

Gliaocolua oordatoa

Opia Tanconverenaia

Aatarte Ck>nr«diana

M « TW. Ttuoan*

Trigonia Evanaana

11

a (CurrUdf'Orwtrii.

i^-w»w*^^i-i

16

t

6

26

m
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VAxoovvn
CUTAOIODt.

Namu or Spicns im Mb. RioBABoaoM'a

CoLUonom.

CAUrOBHIA
CuTAcaoua.

A. B. C. D.

aoO

8
'^

•3 B

5® Ho

64 21 1 28 , , , (Brought forward) 26 Q 1

TriKonia Tryoniana

Nucula pectinata?

'' truncata

•

Yoldia Rtriatula

•

•

•

»

•Axinna Veatchii

Nemodon Vancouverensis•

Cucnllna truncata•

Mrtilns pauperculus
•

•
Modiola ornata

?

•

•

Pinna calamitoides

•

•

(T—P.BrewerJi, Gabb)

• »

" mytiloDsis
. ^t

•

<< Yanoouverensis ?•

. . (?<.=L BlUotU, Gabb.)

•
« NebraBcensiSiVar. SagensiB.

• •
« CrippBii, var.^proximua T

. . , . (.7-iI.Wbitnejri, Gabb.)

• •
«. Crippni, var. SaciensiB

•

'r

«,,.»..« Tar. Barabinl

LimB-maltiradiata?. . .

.'

?

?

f

Anomia YaaeoaTertaais t

1 1..V. . (T-A. Uneata, Gabb.)

j

To . e , B , . 1- . , , , , .

!

r

80 39 1 35 .{Omried forvard) 31 9 9
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Vamcoutib
Cmticbous.

80

81

B.

39

40

U.

36

36

Namis or Spioiu in Mb. Riobabdsoh'ji

COLLIOTIONS.

,
(Broughtforward) .

.

' BBAOHIOPODA.

Terebratula Wacoensis

Discina VancouTorenBis

AXTHOBOA.

SmilotrochuB Vanctraverensii

(Total)

CALiroBnA
Cbitaoiooi.

Is
cod

31

31

a a.

t

An analysis of the columns on the left hand side of this table shows

that forty-two species or varietal forms, or considerably more than one-

third of the whole, are common to two or more of Mr. iRichardson's

divisions. *•

It has already been remarked that by fkr the largest number of species

are from the Productive Goal Measui-eB, or Division A- These deposits,

which seem to be peculiarly favourable to the preservation of the shells

of molluBoa, &c., occupy a much greater superficial area than all the rest

of the formation, and have been examined with special care in coiMe-

quence of their economic importance. In the Cowitchen area, how-

ever, they have so far only yielded a few good specimens of Hete-

roceras Gonradi, an undetermined species of Inoceramua, and some fossil

plants.

The Lower Shales (Division B) appear at the surface only on or near

the shores of Baynes' Sound on Vancouver and Denman Islands in the

Comox district, and on Gabriola Island in the Nanaimo area.

The Lower Conglomerates (Division C) have been observed only at

one locality on the east side of Denman Island and on Norris Bock.

The exti-eme paucity (^fossils in these conglomerates«eems to \>e p^Iy
due to the limited extent of the exposures of the latter, and pavtly, {also,

to the fact that this part of the series is largely made up of fragments

of the underlying and mostly crystalline, non-fossiliferous rocks.

All the fossils yet collected from the Middle Shales (Division D) are

from th« west side of Hornby Island, though the si^[>pDfled . Aqpiyalents
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of the^e shales hove been recognized also on Qabriola, Yaldez and Oali-

anolslands. j
:>>;.,.->..._...-,: . ., ,, ,,,...;,^.,:

No remains of any characteristic vortobrafa or invortobrata have yet

been found in the three upper Divisions. E, F and 0, of the Comox Coal

Field, or in Divisions to G, iuclusive, of the Nanaimo district.* Yet, as

the whole of these Divisions, from A to Q, inclusive, lie conformably

the one on the other, in regular succession, it is at least highly probable

that they all belong to the same formation.

Turning next to the columns on the right hand side of the table it will

be secta that at least one species of Cephalopoda, ten of Gasteropoda and

nirieteen of Lamellibranchiata, collected by Mr. Ilichai-dson, occur also

in thb ChiCfo Group of California, and that about nine per cent, of the

fossils in the list are common to the Coal-bearing rocks of Vancouver

and to the Martinez and Tejon Groups.

In tbe second volume of the Pateontology of California, Prof. Whitney

and Mr. Gabb maintain that the coal-bearing formation of Vancouver

Island is of the same age as the Chico Group, and this is no doubt true

as regards Divisions A and B of the Comox and Nanaimo districts,

which were the only parts of the formation that had been examined at

that time. Mr. Richardson's collections show that the Fi'oductive Coal

Measure of the Cowitchen area and Divisions C and D of tbe Comox
Coal field also form part of the same north-westerly continuation and

modification of the Chico Group.

The Martinez is now generally regarded as only a local sub-division of

the Chico (}roup, of which it fbi-ms the uppermost member. It will b6

noticed that seven out of nine Martinez species collected by Mr. Bich-

ai-dson in the Vancouver Cretaceous occm- also in the Chico Group.

Mr. Coni'ad has claimed that the Tejon Group is of Eocene 4 v but in

the Nanaimo and Comox disti-icts nine well known Tejon specie . occur

in rocks which hold nnquestionable Cretaceous fossils, such as Ammon-

itea and BacuUtes.

In California, the Chico Group, (with the Martinez,) probably repre-

Bents the LoWW and Uppiw Chalk of Eui'ope, while, according to Mr.

Gabb, the Tejdt Group con-esponds very nearly to the Maestricht beds.

Ob palffiontolbgical and stratigraphical grounds, it also seems most likely

that the bold fisrmation of the Nanaimo, Cowitchin and Comox districts is

'Pil

* 8<Nne obsoura omolBmB from tbe Upper Conglomerates (G.) of HcHrnby Mand on the
north Bide of Tribune Bay, which Hr. Richardson thouKht were fragments of a guard of a
Beiemnlte (O. H. <^^^R ^'^f^^h.^' '^)* oppear to the writer to be pleoM of the shelly
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the equivalent in time of the whole of the Upper as distinguished ft-om the

Middle CrotaceouH, or, in other woitin, of all thofo depoHits which inter-

vene between the Ouult and tho Eocene. The four lower divisions of

these coal fields ai-e almoBt certainly Upper Cretaceous, but at present

there is no positive evidence to show whether the three upper Divisions

are Cretaceous or Tertiary. In California the Martinez Group has never

been soon resting directly upon the Chico, nor the Tejon upon the Mar-

tinez, but in the Vancouver Upper Cretaceous the stratigraphical se.

quence of the different Divisions is complete throughout. The local names

given by the California geologists to the principal groups of the Upper

Ci'etaceouH rocks as developed in that State, lose all their significance

when applied to tho corret^ponding deposits on Vancouver and the ad-

jacent islands in the Georginn Strait.

In an appendix to one of Mr. Richardson's reports, Mr. Billings

remarks :
*' According to the researches of Mr. F. B. Meek and Dr. F, V.

Hayden in Nebraska, and of Mr. W. M. Gabb iu California, the fossils of

the Cretaceous formation on the east side of the Rooky Mountains aie

neai-ly all specifically distinct from those that occur in rocks of the same

age on the west side." " This would seem to establish the oxistence of a

land baiiier between the two regions at an early peiiod, and upon this

land most probably gi'ow the plants whose remains occur so abnn>

dantly in the rocks in question." * In Mi*. Meek's monograph of the Cre-

taceous fossils of the Upper Missouri Country, published in 1876, tho

only species described as possibly common tc the Cretaceous rocks of

that region and to those of California and Vancouver Island, is Ammonitet

complexua. The last edition of Prof. Dana's Manual of Geology, dated

1874, contains a map of North America as it appeared in the Cretaceous

period, in which the limits of this supposed land barrier ai'e distinctly

defined, (except to the noiiii-westwardB,) its general direction being

represented as nearly coincident with that of the main axis of the Rooky

Mountains.

The same facts, however, are capable of an entirely different interpre<

tation, as may be seen by tha following quotation from the second vpl-

ume of the Falceontology of Califoraia. " The occurrence of the Cre-

taceous fauna on the western face of the Sierra Madre, " Mr. Gabb says,

in a pa age which seems to have escaped the notice of Mr. Billings and

Prof. Di \,
" is a matter of great interest, since it proves conclusively

that during that era there must have been a water communication

^QflolflgloalSamrotOaiutda. Beportofrroi;nMforun-re,p.n.
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between the great Cretaceoua >ea that covered so much of what U now
the central portion of our continent on the one Hide and the Pacific on the

other."..." It is the more romarkablo when taken into connection with

the fkct, that of the more than throe hundred Hpocios now known in the

California Oretacooua, barely one per cent, ih found in common on the

two aides of the continent. "...*' From the occurrence in California of

Oryphcea veaiculam and Turritella aeriatitn-granulata, determined with

certainty, and of Nautilxu Texanut and Volutilithei Navarroensis, yet

open to doubt, it aeema that there was not a continuous land barrier

between the two basins." "It ia very probable that Aiture explorations

in the yet unknown region botween the Saskatchewan and the Pacific,

north of our boundaries, will develop a more or less continuous series of

Cretaceous deposits showing a similar link on the north. "..."The pre-

sence of Ammonites complexut on Vancouver Island and in California, and

the known existence of Cretaceous beds in EaHtern Oregon and north-

west of the gi-eat lakes, render this hypothesis not improbable." *

The results of the most recent e<<plorations in the Vancouver Creta-

ceous are decidedly in favour of the conclusions arrived at by Mr. Gabb,

and the hypothesis of a continuous land barrier between the oceans of

the period is scarcely tenable in the present state of our knowledge of

the subject. Mr. Richardson's collections, so far as they go, show that

the fanuse of the Upper Cretaceous of Vancouver and Texas are even

more closely related than ai'e those of the same period in California and

Texas, and the missirig link between the two Cretaceous oceans to the

north-westwards is also, to a certain extent, supplied by these Vancouver

fossils. Inclusive of those described in the present report, the exact

number of named species of marine invei*tebrata now known from the

Vancouver Upper Ci*etaceous is one hundred and eight, and eighteen of

these are believed to occur also in rocks of the same age on the eastern

side of the Booky Mountains, as shown more in detail in the subjoined

lists.

1. Species common to the Upper Cretaceous of Vancouver and Texas.

(A. In Mr. Bichardson's collections.)

Folgniarto NaTarroentiB.

Anatina inlcatina.

Inoceiamtu undulato-plioatns.

r -' •

Inoceramas mytilopsii,

Terebimtola Wacoeniii.

.; 1

* Palaontology of calttoinii, VOL U., pp. asT, ass.
*-U;r.'' r-
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(fi. In Mr. Rthorid^'a listM of Nanaimo, Oomoz, and YaMea Inlet

fonHiln, omitting Trigonia crenulata, whieh Mr. Meek aaya ie his

T. Evanaana.)

Ammonitc'i Tuzanni. i Inocenunai Teiuiua.

Cjrthere* Leononilt. | tnocenmn* eonfertiomuiaQWUiM.

2. FoshIIh found in the Upper Crotaoeous of Vancouver, MissiBsippi,

and Alabama.

Ojrrodei excaTrnta. (-aO. Bpillmaiiii.)

CarTatii platw. (^Aphrodina Tippana.

Inooeiamoa Orippili, Tar. proiitnat

" " Tar. fiarabiai.

3. Species which occur in the Upper Cretaeeona of VanoouTer and

New Jersey.

Heterocersa ConrMli. i Inooeramns OrippsU, Tar. BsraUnl

GjrrodeiescaTata. (^NaticalnflracarlBata.) |

4- Fossils believed to be common to the Upper Cretaoeous of Vancouver

and to the Fort FieiTC and Fox Hills Groups of Dakota, Nebnwka
and Montana.

Berriftamu Dakotensis.

llaotra Warrenana.

ThetiopiiB circuloris.

Cliiocolns oorcUtiu.

Inocaramof Sagenaii, Tar NebrsMtatis.

<' CrippsU, Tar. proximns.

M M Tar. Barablai.

5. Species fW)m the Upper Cretaceous of Vaoconver and the Upper

Missouri Country which have been separated on very alight differ-

ences, and, in some oases, perhaps, on insufficient grounds.

Vancouver Cretaetout. CrtUuitfut qfthe U. Mi—owri Country,

Ammonites complexiu. Tar. Saciensla, Ammonites oomplexos, Hail A Meek.

Mee'c

Dentaliom Nanaimoense, Meek.

Tellina occideniaUs, Meek (Sp.) Not MoT'

ton.

Pro:ocardinm scitnlnm. Meek.

Dentaliom graoUe, Hall * Mack.

TeUlaa eqaHatenOis, Meek * BaTden.

Cncnlliea tnmcata, Oabb.

Mytilni panperculns, Oabb.

Inooeramns Vanooorerenais, Shomard.

Pi-otooardiom snbqnadratnm and nurnm

of BTaas aad ShmaanL

OnculkBa Nebraacenais, Owen. ' \ '

Mytilna anbarcuatus, Meek * Ha/d^n.

Inooeiamos altas, Maek*

The theory that the two oceans of the Cretaceous period in North

America wei*e isolated by a continuous land barrier is open also to objec-

tions of a purely physical character. I>r. F. Y. Hayden and other

geologists whose Opporttmitles fbr a pnacticAl stndjr df the question have
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liucii (>xr«>|)tioiinlly lUvituralilf, nuiiutiiin tliiit tlit* litlMxt olcvatiou ot tlio

llork-y Moiintnitiit took pliu-o at a poriol li>iiirMili<*i><|iu>iit t<> tlio <lr|>(i.<<iii(iii

of tlio CretacuoiM rock**. Tlio exact woiiU iiiailo ii>«o of by Dr. llay<U>ii

ill roforonco to this sultjcct art« :
—"Wo Ik'Hovo, tliorcfoiv, that tlio

olovatud rid^os wliicli txrm tlio tut. k>i of tlic iMiMintaiii ntiii^os iioirmi to

»'tiior:;o iiliovo tlio surfa<o of tin- >m'n)iiii(liii;; ((iiintry, iioar the (•!(l^c of

tlio Ki»coiu) poriod." "Wo tliiiiU, al^o, that tlio ovidonco in clear that

ihoro woi'o poriods of Hiihsidciico and roposo, but tho thought which wo

wish to illustrato ix, that thoro waH n »lo\v, lon^-continiicd, (jiiiot, upward

tendency whicli bot^aii noar tho closo of tho Cretaceous epoch, and

culminated in tho present confit^uration of tho weslorn portion of our

continent, near tho conimoncemont of our present period." * Alonij

the cnstorn flanks of tho llocky MountaiiiN, on the '-Third Prairio

Platenn," in tlio vicinity of tlio forty-ninth parallel, strata holdin^c

marino foHsils of Cretncoous ago are known to occur at an elovntioa of

at loaHt 3,000 foot aljovo tho present sea level. Kveii if we suppose

that tho latest elevation of tho Itocky MountainH had been ottocted

prior to tho accumulation of those marine Hodiinents, and that tho svIkI '

continent was Hubscquontly Hubmorgcd to tho depth of 3,000 teot, a water

communication between tho two oceans would still bo possible to tho

north-westwards, by tho valley of the Poaco River, as suggested to tho

writer by Dr. G. M. Dawson.

In tho Crotacoous rocks of Europe and Southern India, whoso local

fauna) have boon studied und doscrlbod by so many i)ahcontologists, it is

f)und that a largo number of tho species have u very wide geographical

distribution. Stoliczka, for instance, says that one fourth of tho

Crotacoous Cephalopoda, and twelve per cent, of tho Pelocypoda (or

lamollibranchiata) of Southern India, occur also in deposits of tho samo

ago in Europe. Some of tho fossils of tho Vancouver Cretaceous appear

to have an equally extonsivo geographical range, as may bo seen by

tho following list of species, most of which are believed to bo common to

tho coal-bearing rocks of tho Nanaimo and Comjx districts and to the

chalk formation of Europe, Asia or Africa.

tJ. Vancouver Upper Crotacoous species which occur in other localities

than North America.

Ammonites Qardeni, Bailey.

Velledro, Mich.

—Cape of Good Hope ; BmIc}'. 8. India and (?) Aus-

tria; Stoliczliu.

—Qault of Franco and Switzerland ; Picte t. Caucasus

and S. India ; Stoliczka.

American Journal ot Science ami Art3, Second Scries, Vol. £8, (18«2), p. 313.
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Aiiimoiiitiii Indra, ForltuH.

" Jukt'sii ? Sharpe.

ilaiiiitcs cylindracuuB? Dufr. •

CVrithiuDi Lalliciianum, D'Oib.

(iyrodes excavata, Mich.

Corbula minima, D'Orb.

riioludomya Koyana, D'Orb.

Caryatis plana, Sby. (Sp.)

Niicula pcctinata 7 Sl)y.

Yoldia fitriatula, Forbes.

Iiiuccramus Crippsii, Mant.

190

-H. India ; Ft rbeg and Btolicska. . ;
<

-C.calk of Londonderry, Ireland; Sharpe.

-U. Chalk, France ; MaeBtricbt beds, Denmark : Pictet.

-Gault of France and Switzerland ; Pictet

II II II II II

-Trichinopoly district of S. India; D'Orbigny and

Stoli'v'zka.

-Scnonien or Upper Chalk of the Pyrenean basin;

D'Orbigny.

-Upper Orcrnsand of England, Germany and France,

Pictct. S. India ; Stoliczka.

-Gault of England and Franco. Tho Hornby Island

shell is perhr.ps distinct from thctrnc N.ptetinata-

-S. India ; Forbes and Stoliczka,

-Almost world wide.

Fulguraria Navarroensis of Shiimard, which is found in tho Upper

Crotacooiis of Texas, California, Vancouver and tho Sucia Islands, is

jn'ob-ibly only a variety of tho F. elongata, D'Orbigny, of France and S.

Tiidia; and Cucultasa tritncata, Gahh, from Vancouver and California, is

barely distiuguisbable from tho European C. glabra.

'•vj.v ;
',' -y

;.:<-,.
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PLATE XL - tr- "r.v,

Nautii,us Suciensis (page 97.)

F'friire 1. Side view of the most perfect specimen yet collected.

< 1 a. Outline of a septum of the same, to show the position of the siphnncle.

Nautilus Campbelli, Meek (page 99.)

Figure 2. Outline of a detached septum of a small specimen.

" 2 a. Another portion of the same specimen, with some of the loose outer

clmmberB rtmoved, showing the cancellate sculpture of the early

whorls, and the projecting, shelly cones surrounding the deep,

narrow, umbilical perforation.

« 2 h. Sculpture of a part of ditto, highly magnified.

\\
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Figure 1.

U I a.

Cl 2.

« 2 d.

11 3.

PLATE XIT.

Heteroceras CoNRAnr, Morton, Sp. (page 100.)

The best specimen of this species in the collection.

Detached portion of the uncoiled part of the same specimen.

Fragment of another individual, consisting of one of the early whorls, to

show the width of the umbilicus at this stage of growth.

Another view of the same. ,

Fragment of a nearly adult shell, showing an upward curve of the whorl

p'evious to uncoiling.

\l

.,:/

H.Foord Jelel 1
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/' PLATE MIL

Ammonites Selwvnianus (page 104.)

Figure I. Kront vluwof a cast of this HpodtH, with portions of tho test adhering to

it, to show tlic beal<-like eonHtrictions on tho periphery.

•' 1 a. Side view of ditto.

f ^

Ammonites Ixdka, Forbes (pago 105.)

Figure 2. Side view of a large individual.

" 2 a. Portion of the side lobe (?) of tlio aperture of tho anme specimen.

Am.monitks JiJKEsri (?), Sluirpo (paj,'o HI.)

Figure 3. Side view of the only specimen collected.

« 3 a. Outline of aperture of ditto.

" 3 1/ Sculpture of ditto, magniflpd.
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PLATE XIV.

Amjionites Newberutanus, Meek (page 109.)

Fignre 1 . Sido view of a siirrimcn with the test preserved

" 1 a. Outline of tho ftperturo of another individual of the same species.

Hamites cyi-induaceus (?), Defrance (page 1 13.)

Figure 2. Side view of the only specimen found.

" 2 a. Part of a septum of ditto.

Ptyciioceras Vancouverense (page 113.)

Figure 3. Side view of the last limb and part of the last but one.

" 3 a. Central or nearly central portion of the penultimate limb.

M
%.
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FLA TE X V.

Sl-rcuj.a Suciensis (i>!igo 115.)

Figiiii; 1. Dorsal view of n Kpccimen, mngnifietl.

" 1 a. Actual longtli.

St'ucuLA UAUicosTATA, Gnbb (page IIG.)

Figure 2. Dorsal viuw, magnifled, of the most perfect individual colk'cted.

" 2 a. Actual length.

FuLQURARiA Navarroe.nsis, Sliuiniird, Sp. (page 117.)

Figure 3. View of an adult shell, to show the characters of the aperture, as far as

known.

" a «. Spire of another example.

I'usus KiNoir, CJabb (page 119.)

Figure 4. Ventral aspect.

Serrifusus Dakotensis, var. Vancouverensis (page 110.)

Figure 5. Dorgal view of the only specimen known.

HiNDsiA NODUi.osA (page 12;).)

Vt^ntral view of a specimen from the Nunaimo Kiver, V. I., to show tho

teeth and plaits on the columella. The outer lip is imperfect.

Dorsal view of an adult shell from the Sucia Islands.

PoTAMiDES TENUIS, Gubb (page 121.)

Figure 8. A perfect, but immature individual, slightly enlarged.

" 8 a. Actual length.

" 8 b. Portion of the sculpture of the last whorl but one, magnifled.

PoTAMIDES TENUIS, VAR. NanAI.MOENSIS (puge 121.)

Figure 9. Ventral view of one of the best specimens collected.

" 9 (/. Sculpture of penultimate whorl, magnified.

Ceiiituium Lallierianum, var. Suciense (page 122.)

Figure 10. Dorsal view of the shell, magnifled.

" 10 a. Actual length. -

'

AxclluRA stenoptera, Gokll'us.s, Sp. (page 123.)

Figure II. Ventral view of the only specimen in the collection.

" 11a. Dorsal aspect of ditto.

Figiu'e G.

" 7.
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FlKure 1.

Figure 2.

'< 2 a.

Figure 3.

" :i a.

" 3 6.

" :< c.

Figure 4.

Figure 5.

Figure C.

II C a.

Figure 1.

II la
II 7 b.

Figure 8.

II
(1 a.

ti 8 b.

Figure 9.

II 9 a.

II 9 6.

Figure 10.

II 10 a

PLATE JCVI.

Amauropsis Suciensis (pftgo 123.)

Ventral view of a specimen, to kIiqw the abape of the aperture and

umbilieUH.

Gyhodks excvvata, Micheliii, Sp. (pago 124.)

Dorsal view of a sinnll variety of this spucics, from the Sucia Islands.

Ventral aspect of ditto.

CXR8()TRE.MA TENUISOULPTUM (pagO 127.)

Dorsal view of the type of the species, slightly enlarged.

Ventral aspect of the same.

Actual length.

Sculpture of body whorl, magnified.

SxoMATiA Suciensis (page 128.)

Dorsal view of a largo but imperfect specimen, with the defective part

restored in outline.

Stomatia Suciensis, var. carinifera (page 128.)

Dorsal view of a specimen with four concentric ridges un the body

whorl.

AcMEA, Sp. undt. (page 130.)

Cast of the interior, magnified, showing the muscular impressions.

Actual length.

CiNULiopsis TYPicA (pago 131.)

Ventral view of the type specimen, showing the mouth.

Dorsal aspect of the same.

Sculpture of body whorl, magnified.

Haminea IIornii, Gabb, Sp. (pago 132.)

Dorsal view of a small but very perfect individual, magnified.

Actual length.

Portion of the surface markings, highly magnified.

Dkntalium Nanaimoe.nse, Mcolc (pago 133.) \

A large but imperfect individual, partly restored ir outline

Sculpture of ditto, magnified.

A smaller but more perfect specimen. '

Entalis Cooperi, Gabb, Sp. (pago 134.)

A largo and nearly perfect example.

Sculpture of the same, magnified.

.*!
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KiKUro 1.

I '/.

Kiguru 2.

" •^ II.

" 2 A.

Figure 3.

FiKuro 4.

" J a.

TKnF.no .Srcrr.NHrH (pii^'o l.'l.'j.)

Ui«lit valvi'.

I'urtion of tlio Hhclly tulxi of aii.ithir Hpi-iiiiiin.

Mautksia n,Ais.\, <i:ilil» (|>ii;,'(« '.117.)

Lrft valve of a pcrfi'ct Mpcciiiuii.

DorHul uHpcct (if tilt' HHiiii', to nIiow tliu lunlioiial nici'HMory plutt*.

Oiitliiit! of vi'iitml Midu of tliu Hiiiiic, Nliowiii^ tliu nhiip.^ of thu foot

opening.

Coiiiiui.A TuASKii (?), (ial)l» (page l.'JH.)

A right valve Hiip|)oHed to belong to this fipecieH,

Coimrt.A MINIMA, D'Orbi.u;ny (piigo 138.)

Riglit valve.

Left ditto.

Anatina sui.catina, Sliiimnnl (pn^o lil!).)

Figure.'). Right valve of a large and nearly perfect individual.
" 6(1. Left valve of another Hpecimen.

rKim>I,(),MA SlUOUHKUJIiATr.M (pU^O 138.)

Figure 6. Right valve of the type of this HpeeieH

TiULvriA sunTiir.vcATA, Meok (page 140.)

Figure 7. A left valve with the posterior extremity imperfect.

CYMnopiiituA Ahiibuii.n'KRIi, (tubb (pugo 141.)

Figure 8. Left valvi! of a specimen of the ribbed variety of this species.

Mactka (Cy.mhophoiia?) Waurk.nana, Mcok & llaytlen (page 1+2.)

Figure 0. Left valve of an average example. The concentric striations of the sur-

face are fur too coarse, and, as the figure does not give a very good
idea of the true scul|iture of the shell, two additional illustrations

of the species are given on plate 10.

Tellina ((Ene) Sp. undt. (page 143.)

Figure 10. Left valve of a small specimen.

Tellina (PEiioNyEA) occidentalis, McoU, Sp. (pngo 144 )

Figure 1 1 . Left valve, with the test preserved.
" 11 a. Cast of a left valve, showing the muscular impressions and the deep

pallial sinus.

LiNEARIA 8UCIENSIS (pilgO 140.)

Figure 12. Right valve of the oiily specimen collected.

Cytherea (Callista) laciniata, StolU'zka (page 148.)

Figure 13. Left valve.
" 13 a. Outlineof a cast of another left valve, showing the muscular impressionH

and pallial sinus.

Cytherea (Caryatis) i»lana, Sowoib/, Sp. (pcge 149.)

Figure 14. Ulglit valve of a medium sized example,
" 14(1. Right valve of a smaller specimen. '

\
" 14 b. Interior of the last, showing the liiugo teeth.

Cyprimeria lens, Gabb, Sp. (pago 152 )

Figure 15. Left valve of a variety of this species.

" 15 (?. Portion of interior of anotlier left valve, showing the hinge tseth.

i
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PLATE XYIII.

'.i 'A \

? -'If.

Veniella cbassa (page 153.)

Figure 1. Left valve of the type specimen, with the posterior extremity restored

in outline.

LiEVicARDiuM SuciENSE (page 154.)

Figure 2. Right valve of the largest specimen collected.

Clisocolus cordatus, Meek & Hayden, Sp. (page 157.)

Figure 3. Left valve of a nearly perfect adult example.

" 3 a. Portion of the interior of a left valve, showing the hinge plate.

" 3 I/. View of tlie corresponding portion of the right valve.

Opts Vancouverensis (page 3.)

Figure 4. Exterior of a right valve of the only specimen known.

" 4 a. Interior of the same, showing the hinge teeth.

AsTARTE Conradiana, Gabb (page 160.)

Figure 5. View of a perfect example, with both valves.

" 5 a. Interior of a detached left valve, showing the hinge teeth and part of

the crenulated basal margin.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

AsTARTE Conradiana, var. Tuscana (page 160.)

Side view of a perfect specimen, showing only the left valve, for com-

parison with figure 6.

Trioonia Trtoniana, Gabb (page 161.)

A left valve.

NccuLA PBCTiNATA (?), Sowerby, var. (page 161.)

Distorted left valve of a shell supposed to be a variety of this species.

YoLDiA striatula, Forbes, Sp. (page 162.)

Left valve, enlarged, to show the surface iMiUogs more clearly.

\
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PLATE XIX.

Nkmodon Vancocverinsis, Meek, Sp. (page 163.)

Figare 1. Left valve of a fine adult specimen.

" 1 a. Interior of a right valve, showing the hinge dentition.

CccuLiiiEA (Idonearca) truncata, Gabb (page 1G3.)

Figure 2. Specimen in which the posterior side is unusually short ami truncated

almost vertically at its extremity.

" 2 a. Another example whose posterior side is produced and truncated very

obliquely at its margin. This is the form of ^o species which is

most like Meek's figure of C. Nebrascensis, Owei.

Mactra (Cymbophora ?) Warrenana, Meek & Haydcn (page 142.)

Figures. Left valve, side view,

" 3 a. Right valve of another specimen.

Cytherea (Callista) laciniata, Stoliczka (psigo US.)

Figure 4. Left valve.

" 4 a. Sculpture of the same, magnified.

'?!
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PLATE XX.

Pinna oai-amitoides, Shumai-d (page 1<)7.)

Figures 1, 1 >i and 1 b. Thruu dutochcd frngmcnts of this gpecici.

Inoceramus unditlato-plicatus, Rojmcr (pago 168.)

Figure 2. Right vnlve of a young but porfoct specimen.

" 2 a. Left valve of another immature shell.

Inooehamcs .MYTiLoi'sis, Conriul (p:>gc 169.)

Figure 3. Left valve of an aberrant form of this species.

Inoceka.mus VAxroirvERENSLS, Shiimanl (page 170 )

Figure 4. Left valve of a speeinien whose length and height are nearly equal.

" 4 a. The most common form of the species, in which the height considerably

exceeds the length.

" 4 h. Umbonal region of a specimen whose l)eaks arc abnormally developed.

Ano.mia Va.ncoiivere.nsis, Gabb (page 175.)

Figures 5 and 5 a. Two upper valves, which retain the markings of some ribbed shell

on which they have grown.

" 5 h. An upper valve, showing the true surface markings.

" 5 c. Side view of the same, to shew the amount of convexity.

" 5 d. Minutr radiating strias of the test, highly magnified.

l)i8ci.\A VANCOL'VEBENais (pago 177.)

Figure 6. Upper valve of the type Hpecimen.

Smilotboohcs Vancouverensis (page 178.)

Figure 7. Side view of the only specimen.

" 7 a. Transverse section of the same, at or near the summit.
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