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GEOLOGICAL SURVEY OF CANADA.

_.MES0ZOIC FOSSILS.
"J..._l'.m_‘l'lAv'lll..l
-VOLUME ‘I

I1. On the Fosils of the Cretaceous Rocks of Vancouver and Adjacent Islands
in the Strait of Georgia.

PaErPATORY REMARKS,

The fossils described in the following pages were collected by Mr.
James Richardson from the south-eastern portion of Vancouver Island
and from several islands in the Strait of Georgia, during the summer
seasons of 1871 to 1875, inclusive. In order, however, to present as
complete a report us possible on the present state of our knowledge of
the fossil fauna of these deposits, the names of species described or
recorded from them by other naturalists, but which were not met with
by Mr. Richardson, have been added in their proper places between
parentheses.

According to Mr. Richardson’s published reparts* the coal-bearing
strata of this part of Vanconver Island occapy # loag, narrow strip on
the shores of the Georgian Strait, but in tho n2ighbourhood of Nanoose
Harbour the continuity uf the formation is brokon by cryastalline rocks,
which divide it into tw> el anl subordinite are1s, one of which has
been called the Comnx, and the other the Nanaims Coal-Field. The two
together are believed to form part of a synclinal axis, whose north-eust
side lies bencath the waters of the Strait of Georgia, and the limits of
each are shewn in detail in the maps which accompany Mr. Richardson's
reports.

The Comox Coal-field extends from the north-west of North West Bay
to Cape Mudge, and includes Denm.in and Hornby Islands. The following

* Geologlcal Survey of Canads, Reports of Progress from 1871-73 to 1876-77, {nclusive,
o
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is a general section of the entire series as developed in this area, in
descending order :—
COMOX SECTION.

FEET. IN.

G. Tpper Conglomerates. ..o.cveeeeciterenree cnaens 320 0
F. Upper8hales ......civeieennnecenneiiessencen 76 8
E. Middle Conglomerates .........cccoveiieananns, 1,100 0
D. Middle Shales........cooceiiieinriinennsannns 76 0
C. Lower Conglomerates... oo voeeee ceveseoonscans 900 0
B LowerShales..ooue vcvieevesecesocass sonansaces 1,000 0
A, Productive Coal Measures ovoe vvveenenon ceeeees 739 8
TOtAle e eeveeeeenien cenneeneeeneneeneen 4912 0

The Nanaimo Coal-field commences at a distance of about fifteen miles
from Victoria and reaches to Nanoose Harbour, including within its
boundaries a number of islands in the Georgian Strait, from the Sucia
Group on the south-east, to Gabriola Island on the north-west. It has
been found impracticable to define the upper groups of the Comox section
in the Nanaimo area, and the rocks of the latter have accordingly been
grouped provisionally, as follows:—

NANAIMO SECTION.

FEET.

G. to C. Sandstones. Thickness estimated at...... 3,290
B. S8hales.......... “« “ LI 660
A. Productive Coal Measures. “ u “ .. 1,318
Total vevevenrvenneeennann s e eeeere e 6,266

From this it would appear that the thickness of the formation is some-
what greater in the Nanaimo than in the Comox area.

The organic remains obtained by Mr. Richardson from these deposita
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 ome to the Anthozoa. Of
the true Mollusca more than ore-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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some fossil -leaves and fragments of wood were found in the upper
divisions (E. F. and G.,) also one or two obscure organisms in the middle
conglomerates (E.,) but -these last may have been derived from the
underlying Middle Shales, or Division D.

The fossils, as a rule, are remarkably well preserved, but as they are
nearly always much softer than the hard and tough matrixin which they
are imbedded, it is difficult to hammer them out without breaking them,
By far the largest number of species from any one locality, and the most
perfect specimens, were collected by Mr. Richardson in 1874 and 1875
from the south-west side of the largest island of the Sucia group, in
Washington Territory. These islands, however, as already mentioned,
are situated within the limits of the Nanaimo Coal-field, and many of
the species found in them occur also on Vancouver or on other islands in
the Strait of Georgia.

In a paper read before the Geological Society of London in April,
1861,* and since printed in its proceedings, Dr. Hector says: “Some
fossils transmitted to the Jermyn Street Museum many years ago™ from
Vancouver Island ¢ were first rightly recognised by the late Professor
E. Forbes, as being Cretaceous,” t but as far as the writer has been able
to ascertain, no statement to that effect was ever published by Forbes.
Mr. F. B. Meek appears to have been the first paleontologist who
published specific descriptions of fossils from this part of the Vancouver
Cretaceous. His earliest paper on the subject appeared in 1857, and
from that year to the close of 1876, thirty-four species of mollusca from
these rocks have been described either by Mr. Meek, Dr. B. F. Shumard,
or Mr. W. M. Gabb. The following are the titles of the papers in which
these descriptions are to be found, with references to the publications in
which they appeared :—

1857. Meek, F. B —* Descriptions of New Organic Remains from the Cretaceous
Rocks of Vancouver Island.” Transactions of the Albany Institute, Vol. IV, pp. 3740,

Twenty species of mollusca from Nanaimo are characterised in this paper.

1888. Shumard, Dr, B. F.—“Descriptions of New Fossils from the Tertiary
formations of Oregon and Washington Territories and the Cretaceous of Vancouver's
Island, collected by Dr. John Evans, U.S. Geologist, under instructions from the
Department of the Interior.” Transactions of the Academy of Science of 8t Louis,
Vol L, pp. 120-125. '

Three of the species are from Nanaimo.

® ¢ On the Gaolngr of the Country between Lake Superior and the Pacific Ocean (between the 48th
and 54th parallels of latitude), visi lx the Government Exploring Expedition under the command of
Captain J. Palliser. By James Hector, M. D.”"—Quart. Jour. Geol. 8oc. Lond., Vol. XVII, PP 388446,

1 Do. p. 429,
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1861. Meek, F. B.—" Descriptions of New Cretaceons Fossils collected by the
North-West Boundary Commisasion on Vancouver and Sucia Island. Proceedings of
the Academy of Natural Sciences of Philadelphia, Vol. XI:I., pp. 314-318.

Beven species are described in this article, four from Comox (or Koomooks, as
Mr, Meek writes it,) one from Nanaimo and two from the Sucia Islands, but one of
these, Baculites oceidentalis, was described in Mr. Meek's first paper under another name,

1864. Gabd, W. M.—Pal@oniology of California, Vol. I.

Contains descriptions and figures of Hamites Vancouverensis and Pecten Traskss,
from Nanaimo.,

1889. Gabd, W. M. —Palmnntology of California, Vol. II.

Three new species of Lamellibranchiate bivalves from Nanaimo are described
and figured in this volume.

©1876. Meck, F. B—u Deacriptions and Illustrations of Fossils from Vancouver
and Bucia Islands and other North-Western Localitics.” Bulletin of the Geological
and Geographicsl Survey of the Territories, Vol. IT., No. 4, pp. 351-374, p.ates 1-8.

4 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 gencric names only of a few fossils from Nanaimo
and Comox, and Dr. Hector’s memoir, alroady referred to, contains two
short lista of Cretuceous shells, determined by Mr. Etheridge, one of the
Nanaimot and the other of the Comox and Valdez Inlet species,} none
of which are new to science.

Most of the fossils described or recorded in the papers mentioned
above have been recognized in Mr. Richardson's collections, upon which
some notos have been published by Mr. Billings in the Report of Progress
for 1872-73, and by the writer in that of the following year.

In closing these preliminary obscrvations, 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. E. 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, 1858, Vol. XVI., pp. 108-908.
1t “ “ " " e April, 1861, VoL XVII,, p. 489
t " o " " .“” “ “ " P. 434.



DESCRIPTIONS OF SPECIES.

CEPHALOPODA.*

NavriLus Svcrensis. (N. Sp.)
Plate 11, figures 1 and la.

Perhaps a variety of Nautilus Albensis, Pictet & Campiché (as of D'Orbigny,) Matéri-
sux pour la Paléontologie Suisse. Description des fossiles du ‘I'errsin Crétace
des environs de Saint Croix, Pt. 1, pp. 121 and 134, pl. 17.

Shell subglobose, broadly rounded on the periphery and somewhat
compressed at the sides; umbilicus closed, umbilical region shallowly
concave. Aperture reniform-sublunate, wider than high, deeply emar-
ginate at the base. Measured along the median line, where the emargina-
tion is greatest, the height of the aperture is about one-third less than
its width, and outside of the emargination the width still slightly exceeds
the height. Septa distant, slightly flexuous ; near the umbilical depression
they curve abruptly and zonvexly 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 obsolete on and immediately around
the umbilical depression, but which are mors strongly marked on and
towards the poriphery. On the outer portion of the sides they curve
boldly and convexly forwards, and in passing over the periphery they
each run parallel with the broadly concave, but not very 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 stri@ tuking the same direction as the ribs.

One very well preserved, but somewbat distorted specimen, (the one
fizured), and a portion of another, were collected by Mr. Richardson,

In the classification of the Mollnsca and Mol'uscoidea, the writer has folowed, W
as rossible, the order a - pted in the “ Arrabgemeat of 'he Familles of Mollusks, pre| for
the Smithsoulan lnsdtution, by Theodore Glll, M.D.s Ph.D,,"” publlabed at Washington o 1870
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Nautilus which appears to be identical with V. Dekayi, Morton,” occurs
in ‘“the dark, argillaceous, compact limestonc of Nanaimo River,
Vancouver [sland,” associated with In.ceramus Vancouverensis and other
Cretaceous fossils. Imperfect or badly preserved specimens of Nautilus
Campbe'l; are difficult to distinguish from XN Dekayi, and as Dr. Shumard
states that his foveil was in bad condition, it is quite likely that the
ANautilus which he supposed might be N. Dekayi was really N. Campbelli,
especially when it i3 borne in mind that the latter species was not
described by Meelt until 1861, four years after the publication of Dr.
Shumard’s paper. However this may DLe, the existence of Nautilus
Dekayi in the Vancouver Cretaccous is not very satisfactorily established,
and nceds confirmation. It has not yet been recorded from rocks of
similar age in Caliiornia.)

(HererocERAS CooPERI, GaBB. (Sp.)

Ammonites (#) Cooperi, Gabb.—Pal@ontology of California, Yol. I, p. 69, pl. 14, figs.
€2 and 23e.

Heterocsras Cooperi, Meek.— Bul. Geol. and Gecgr. Surv. of Terr., Vol. IL, No. 4,
Pp. 367, pl. 3, figs. 7 and Ta.

Comox, Vancouver Island. Meek. Not in any of Mr. Richardson’s
collections.)

HeTEROCERAS CoNRaDI, MoRrTON. (Sp.)
Plyte 13, all the figures.

Ammonceratites Conradi,S.G. Morton.—Jour. Ac. Nat. Sc., Phil., 1839, Vol. VIIIL, p. 212,
pl. 10, fig. 1.

More or less fragmentary specimens of a large Heteroceras were
collected by Mr. Richaidson, from the Middle Shales, or Division D., of
the North-West side of Hornby Islund (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, Division A., of Salt Spring or Admiralty
Island (two), and at Maple Bay, V. L. (dive), in 1875.

The most perfect are those from the last mentioned locality, three of
which ave represented on plate 12. The original of figs. 1 and 1a in that
Pplate has an entire whorl and a consideralle portion of the two preceding
ones preserved in place, also a detachied piece of 1he uncoiled part of the
shell, which was found lying immediuiely ac3e Jts umbilical opening
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and partly covered by the matrix, which has since been removed.
Figs. 2 and 2a ave different views of a fragment, which consists of one
of the earliest voluations, evidently not far from the nucleus, and fig. 3
is a part of the shell which corresponds very nearly to the piece
described by Morton as Ammonceratites Conradi. The specimens are often
distorted, yet taken collectively they give a tolerably good general ideca
of the shape and sculpture of most of the shell. The whorls are rounded
and are at first coiled in a dextral and somewhat regular spiral, but the
last one is freo and partially uncoiled. Thoseof the spire are contiguous,
and are enrolled in such a manner as to leavea very deep and moderately
wide umbilical cavity which extends nearly to the nucleus. The width
of the umbilicus is rather less than one-third 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 exce>ded its greatest
width. The 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, the whorl suddenly takes a decidedly upward curve
apparently just previous to uncuiling, but in another individual (which,
however, is obviously distorted) the upward curze is not quito so
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 ratherdeeply 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 coste bifurcate
near the middle of the sides. Septum unknown.

The writer has long been convinced that the fossils described above
are specifically identical with the New Jersey Heteroceras described
and figured by Morton under the name Ammonceratites Conradi, and Mr,
G. W. Tryon, who has comparcd the two best Maple Bay specimens (the
originals of figures 1 and 3 of plate 12) with Morton’s type of 4. Conradi,
and with another cast of the same species, from Shell Town, N.J., labelled
by Mr. Conrad, both in the Muscum of the Academy of Natural Sciences
of Philadelphia, has come to the same conclusion. In a letter, dated
March 5:h, 1878, Mr. Tryon says: “I have earefully compared your
specimons ot Heterocerus with our types and find no difference which
canuot be ¢ )ned to compression. Tho ribs on yow: specimens are
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from the “ Productive Coal Measures,” or Division A. of the Sucia
Islands* in the summer of 1874. The most perfect of these has
already been briefly characterised vn page 17 of this volume, but
the statement there made that ¢ 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 V. 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 surfuce 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 difficult 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 four from the inner
margin of the septum. In the other specimen, which is a cast of the
body chamber, with one of the so-cailed 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, the total height of
this septum is twenty-three lines, and the centre of the siphuncle is
thirteex lines distant from the periphery and ten lines from the inner
margin of the seprum. Thas 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 Campiché in the Paléon-
tologie Suisse, thun to any of the ribbed Nautili from the Cretaceous
rocks of North America. In V. Albensis the siphuncle is situated at
one-third he height of the septum, on the inner side of its centre, and
this is the only difference at present obvious between it and N. Suciensis.
The position of the siphuncle appears to be precisely similar in X.
Neckerianus and N, Suciensis. but the former shell has much more

*The words *Sucia Islands,” as applird to specimens collec'ed by Mr. Richardson,
invariabiy employed a8 an abbreviation for south-west side of the largest ialand of the Buds

group.
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pumerous and more strongly marked ribs, which are alternately short
and long, and its umbilicus, though closed in some specimens, is open
enough in the majority to expose some of the inner whorls. Nautilus
Neckerianus, moreover, is one of the characteristic fossils of the Lower
Greensand, whereas the rocks in which V. Suciensis occurs can scarcely
be older than the Gault, and are probably of a much more recent date.

Navrmmus CavpBELLI, MEEE.
Plate 11, figures 2, 2a and 23.
Nautilus Campbelli Meek.—Proc. Ac. Nat. 8c., Phil,, 1861, page 318.
“ «“ «  Bul. Geol. and Geogr. Surv. of Terr., Vol. IL, No. 4, p. 373,
pl 6, figs. 2, 2a.

Comozx, Vancouver Island. Meek. Middle Shales, Division D., of the
North-West side of Hornby Island; J. Richardson, 1872 ; and Productive
Coal Measures, or Division A., of the Sucia Islands; J. R., 1875. One
specimen from each locality.

The position of the siphuncle of Nautilus Campbelli was unknown to
its describer, but the two specimens collected by Mr. Richardson, both
of which are half-grown shells, shew this character with great 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 umbilicus is deep but narrow, and remaios of it
are sometimes left as 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 a-half 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 striee which run
parallel both to each other and to the ridges.

(Navrirus Deayr, MorToN.

Nautilus Dekays, Morton.—Synops. Org. Rem. Cr. Rocks of U. 8., p. 33, pl. 8, ig. 4.
« “ « Meek, Rep. Inv. Cr. and Tert. Foss. of U. Miss. Co;, p. 496,
pl. 27, figs. 1g, b, ¢, d, e.
On page 124 of the first volume of the Transactions of the Academy
of Science of 8t. Louis, dated 1857, Dr. B. F. Shumard says that “a
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much more sharply defined than on. ours, your casts being very much
more perfect but the relative sizes of ribs and, mterspaces are the
same.”

AMMONITES.
Group I.—Lavigati, Forbes.

Sus-ezNus Harrocsras, Zittel.>—« Pulmontologische Mittheilungen dem Museum deés
Koniglichen Bayer. Staats.” Cassel, 1870. Vol II, p. 1€6.’

AMMONITES GARDENI, BAILY.

Ammonites Gardeni Baily.—Quart. Jour. Geol Boc., London, 1855, Vol. II., p. 458,
pl. 11, fig. 3.
“. “ “  Stoliczka, Cret. Ceph. 8. Indis, p. 61, pl. 33, ﬁg 4

Lower Shales, Division B, at Bradley Creek (two specimens), a.nd on
the banks of the Trent River, V.., above the falls (one example); also
Productive Coal Measures, Division A, ten miles up the Nanaimo River,
V. I; J Richardson, 1872 and 1874.

Ammonites Gardent has a very 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 4. Gardent, and-if this be the
case the latter shell occurs also in Europe. The four Ammonites from
the above mentioned localities in Vancouver Island are referred to 4.
Gardeni with some confidence.

(AMMONITES GENICULATUS, CONRAD,

Ammonites geniculatus, Conrad. —Emory’s Rep. on the U.S. and Mex. Bound. Surv., 1867,
’ Vol. I, p. 159, pl. 15, figs. 2q, b.

Identified by Mr. Etheridge as occurring at Comox or Valdez Inlet,{
but no other naturalist has met with it in the Vancouver Cretaceous.
The only Ammonite with a simple keel in Mr. Richardson’s collpctioxia
is A. Gardeni.)

® Teste Neumayr, in Psg:er entitled ¢ Die Ammoniten der Kreide und dle Systemm: der
Ammonitiden.” Zeitscl er Deutschen Geologischen Gesellschaft, Berlin, 1815, Vol. XXVII.,

p. 915.
t Quarterly Journal of the Geological Society of London, April, 1861, Vol, XVII., page &4
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:'Group . IT~~Dentati, Von'Buch. -

Svs-amNus PLAclu'mnu, Mexx.—Report on the’ Tnvertebrite Oretaceons and Tertiary
ith + Foesils of the¢ Upper Missourl Countty. - Wash-
.ington, 1876. Pages.469 and 463,

AMMONITES . VANOOUVERENSIS, MEEE.
Ammonites Vauu’mv"rerm‘a, Meek.— Proc. Ac. Nat. 8¢, Phil, 1861, . Vol. xm,
: p. 317. . ;
Placenticeras (7) quouvermm, Meek —Bul. Geol. and Geogr. 8urv. Terr,, Vol, I.I Iﬂo
4, p, 370, pl. 6, figs. 1, 14, 15 and 1c, .
Comox, Vancouver Island. Meek, Sucia Islands, in Division A.; J.
Richardson, 1874.. Three characteristic examples. -

- Group III.— Heterophylli, D'Orbigny.
Sus-gaxvs PEYLLOCERAB, Suess.—“ Ueber Ammoniten.” Sitzungsberichte der K. K.

Akad. der Wissenschaften, . Vienna, 1865. Vol: LIL., p. 63.

AMyoNITES VELLEDE, MICHELIN.

Ammonites Vellede, Mich., D'Orb,  —Pal, Franc.,, Terr. Oret,, Vol. I, p. 280, Atlas,
pl. 82.
“ “« «  Pictet —Pal. Suisse, Foss, de Bt. Croix, Vol. I, pp. 268

and 348, pl. 36, fig. 8.

u u «  Stoliczka —Cret. Ceph. S. India, p. 116, pl. 59, figs. 1.
Ammonites (Scaphites ) ramosus, Meek.—Trans. Alb. Inst., 1857, Vol. IV, p. 45.
Phylloceras ramosus® (Sic), Meek. —Bul. Geol. and Geogr. Surv. of Terr., Vol. IL,

No. 4, p. 371, pl. 6, figs. 1, 1q, and 15.

Comox, Vancouver Island. Meek. Sucia Islands, in Division A.; J
Richardson, 1874. One well preserved fragment.

An attentive consideration of the diagnoses and figures of the two
shells, has forced the writer to the conclusion. that the A. ramosus of
Meel: iv synonymous - with the 4. Vellede of Michelin and other European
palsaontologisj:s. '

Mr. Meck, after admitting that the shape and surface markings of both
are alike, goes on to 8ay: “ 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. Vellede.

T T R

* Meek writes this word * ramosus,” but Phylloceras is neuter.
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In D'Orbigny’s figure of the septum of A. Vellede, the siphonal saddle (or
small saddle through which the sipkon passes) is represented as lanceo-
late with an entire margin; whereas the corresponding saddle in 4.
ramosus is figured by Meek as three lobed or twice incised at the summit,
and this difference might lLe, and indeed bas been, looked upon as of
specific importance. The value of this character, however, is entirely
negatived by the fact that Pictet and Stoliczka both represent the siphonal
saddle of 4. V.llede as three lobed or twice incised at the apex, and their
“figures of the septum of that species agree preciscly with Meek's drawing
or tracing of the soptum of A. ramosus. The plates of Ammonites in the
first volume of the “ Paléontologie Suisse’ shew that the shape of the
siphonal saddle varies considerably in different individnals of the same
species, and suggest grave doubts as to the validity of distinctions which
are founded only on supposed ditterences in this part of the septa*.

AxyoniTes SELwryNianus., (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
striee, which curve forwards and form long beak-like processes on the
siphonal edge; cast impressed by distant, periodic grooves, which curve
in the same direction as the stri@ on the test.

Whorls strongly involute, nearly the whole of the inner turns being
concealed ; outer vclution moderately inflated, thickest near the middle
of the sides and slightly depressed round the umbilical opening. Umbil-
icus rather less than 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 emarginate for the
reception of ihe previous volution. Measured along the median line,
where the emargination is decpest, the width of the aperture is greater
than its height, bnt oulside 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 pn. 43-45 nf the presen Volume, fire Ammorit-s £ om the Qreen Charlotte I<lands
were described under the nume A. fidicinctus, and these were sep rrated from A. Sacya (Forbes)
on preclsely the s.me gronrds as those which were relied ugon by Meek for distinguishing his
A. ramosus (from A. bellede—viz . o - upposed difference in the sh-pe of their sIphonal saddles.
At «he tm-t at A. filicinctus was des 1ibed. 1he wri'er had not access to the ** Pa.é>ntologie
Sutsse,” and con equenty was not then »ware that the shape of the siyhonal radiles was
varfable in diff+rent ~pec/m<ns of the same Ammonite ; but tié +crk referred 1o has since been
added tw tue L'brary of the S.rvey, and it is now almost cerraln thav A. fliciscias 1s identical

With 4. Sagrs.
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which commence at the umbilicus, curve a little forwards and then gently
backwards across the sides, after which thay form a series of elongated,
beak-like processes with concave sides in passing over the periphery,
Underneath the shell there are seven constrictions or grooves on the east
of the outer whorl. These are the remains of former lips, whose curves
are precisely parallel with the flexuous stri® of the test. Septation
unknown.

Greatest diameter of an average sized individual, twenty-seven lines;
width of umbilicus of the same, not quite twolinesand a-half. Maximum
width of the aperture, ten lines and a-half; height of do., outside of the
emargination, fourteen lines; depth of the emargination, six lines and
a-half.

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

This species appears to be more closely alliod to Ammonites subalpinus
D'Orbigny, and A. diphylioides, Forbes, then it is to 4. ramosus or 4.
Vellede. Besides having much flaiter shells than A. Selwyniunus, the
casts of A.ramosus and A. Velled:zaredevoid of periodic grooves or constric-
tions and their test is finely ribbed. Custs of A. subalpiaus and A.
diphylicides are impressed by transverse furrows atdistant intervals, but
in these species the radiating stri@ of tho test and the furrows beneath it
are not developed on the siphonal edge into the beak-like processes which
are characteristic of 4. Sclwynianus.

AMyoNITES INDRA, FORBES.
Plate 13, figures 2 and 2a.

Ammonites Indra, Forbes.—Trans. Geol. Soc., Lond., 1846, Vol. YII. p.105.pl. 11, ig7.
" u “ Stoliczka Cret. Ceph. of S. India, p. 112, pl. 88, fg. 2.

The exquisitely preserved Ammbonite fizured on plate 13 was found by
Mr. Richardson imbedded in a large concretionor 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. Indra described by Forbes or Stoliczka, with whose characters it
agrees in every essontial particular. The faint transverse furrows of
the surfaceare, perhaps, proportionally more distant in the Hornby Island
Ammonite than they are represented to be in Stoliczka'’s figures of A.
Indra, but th* i3 doubtless only an individual peculiarity.
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The detached fragment from which figure 2a of plate 13 was drawn
was broken out of the same argillaceous 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 Denman 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 4. Indra.

Group IV.—Macrocephali, Von Buch.

Sos-ezNvs STEPEANOCERAS, Waagen (Pars.)—Geognostich-Paleontologische Beitrage,
Von Dr. E. W. Benecke, Munchen, 1869, Vol. IL, p. 248.

AMMONITES COMPLEXUS, VAR. StcIrensis, MEEk.

Ammonites complexus, var. Suciensis, Meek.—Proc. Ac. Nat. Sc., Phil, 1861, Vol. XIIL,
p. 317. Bul. Geol. and Geogr. Sur. of
Terr., Vol. II,, No. 4, p. 369, pl. 5, figs.
2, 2q, b and ¢,

Ammonites Brewerianus, Gabb (Pars.) —Pal. Cal,, Vol.I,, pl.27 and pl. 28, fig. 19,
but not those figured under the same
name on plate 10 of the same volume,

Ammonites complexus of Hall and Meek, from the Cretaceous deposits
of the Upper Missouri country and Atlantic coast, was described from
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 Sucin Islands, Mr. Meek remarks—‘ After a
careful comparison I am left in doubt whether it should be regarded as
a variety of A. complexus (Hall and Meek) or as a distinct species.” ¢TIt
certainly is a much morc 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.” ¢ Ditferences of this kind, however, are not generally
reliable as a means of distinguishing species in this group; though the
few specimens yet brought from Nebraska, as well as those found in New
Jersey, do not shew any essential variations in this respect.”” * This

v l'ﬁ!m{etl& of me Geological and Geographical Survey of the Territories, Waahington, 1876,
(" 0. 4, P. 369.
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question cannot be satisfactorily solved until more perfect emamples
and a larger series of the typical 4. complezus are obtained.

The specimens collected by Mr. Richardson, which belong to the variety
Suciensis, are as follows:—

1. A very perfect and typical example, from the Sucia Islands, in
Division A. It measures nearly four inches in its greatest diameter,
and corresponds exactly in septation, shape and surface markings with
the smaller of the two individuals figured by Meek on plate 5 of Vol. IL.,
No. 4, of the Bulletin of the Geological and Geographical Survey of the
Territories. Its sculpture is much like that of the type of A. complezus,
but its whorls are much more compressed at the sides. In this latter
respect it accords perfectly with the characters of the variety Suciensis
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 Pal®ontology of California as d. Newberryanus, althoughin thefigure
there given the ribs do not break the general contour of the shell.
Both have the subglobose form, the comparatively small umbilicus, with
its slopingly convex sides, and the entire absence of the periodic arrests
of growth which distinguish A. complezxus, var. Suciensis 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. complezus,
var. Suciensis. 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 comparison with Mr.,
Richardson’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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give you any reliable information in regard to the shells referred by Mr.
Gabb to Ammonites Newberryanus and A. complexus, var. Suciensis. I
remember, however, thut I have stated, in my little report on the North-
West Boundary and Vancouver Fossils, that 4. Newberryanus of Gabb is
not the form described by me under that name. Mur. Gabb also arrived
at the same conclusion after the publication of his report. It is quite
probable, as you say, that his 4. Newberryanus may be my 4. complezus,
var. Suciensis.”

3, 4, 5 and 6. Four specimens from the banks of the Trent River,
V. L, in Division B, one from above and three from below the fulls. Two
are about four inches in diameter, and these, though tolerably perfect,
are somewhat distorted and have much of the sculpture obliterated, as
well as some of the finest ramifications of the sutures. The others are
about half that size, and ono of these has the siphonal lobes and saddles
beautifully preserved,as well as part of the test. The septation of all four,
as far as it can be traced, appears to be exactly lile that of Meek's type
of A. complexus, var. Suciensis, with which they seem to agree also in all
the essential characters, though they present the following unimportant
variations from Nos. 1 and 2:—They are decidedly more globose; the
height of their apertures, outside of the emargination, being less than
the width, in which respect they approach nearer to 4. complazus proper;
the ribbing is also somewhat stronger than is usual in shells of that size
and the ribs curve forwards on the periphery in a series of shallowly
convex arches; whereas, in No. 1, at leust, they cross the siphonal edge
in almost a straight line. At first sight, too, the surface seems to be
marked 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 exumined into this appearance is
seen to be due to the fuct that the ribs which proceed from the umbilicus
are broader and higher than those which beenme obsolote 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 the Trent River are almost certainly
conspecific with the d. Deccanensis of Stoliczka.



109
Group 5.— Ligati, D'Orbigny.

Sus-agxus PanispmncTes? Wangen.—% Geognostich-Palreontologisch: B.itrage,” Von
Dr. E. W. Bonecke, Munchen, 1869. Vul. IL., p. 248.

AuyoNITES NEWBERRYANTS, MEEK.,
Plate 14, figs. 1 and la.

Ammonites Newberryanus, Meek.—Tans. Alb, Inst., 1857, Vol. IV, p. 47.
“ “ Bul. Geol, and Gengr. Surv. of Terr., Vol. I, No. 4,
P. 367, pl. 4, figs. 3, 32 and 3b.

Comox, V. I, Mcek. Middle Shales, Division D, North-West side of
Hornby Island, one specimen; J. Richardson, 1871. Lower Shales,
Division B, of Browu’s River (one), and lower part of the Trent River
(two), V. I.; also South-West side of Denman Island (one) ; J. Richardson,
1871. Productive Coal Measures, Division A, from North-West Bay,
V. L, J. Richardson, 1573, ten specimens; and from the Sucia Islunds
(six do.); J. Richardson, 1874. Most of these are casts; but two indi-
viduals from the Sucia Islunds have the pearly inner layor of the test
beautifully preserved, and a specimen from North-West Bay shews the
porcellanous ouler layer also.

Although typical and well preserved examples of this and the preceding
species may be distinguished from each other without much difficulty by
the help of Mr. Meel’s deseriptions and figures, it is by no means easy
to idontify water-worn or imperfeet specimens of either, and aberrant or
partly intermediate varieties occur, which are very puzzling.

The charuacters by which 4. Newberryanus can be most readily separated
from 4. complexus, var. Suciensis, are four in number, und these may be
briefly stated as follows :—

1. The lobes and saddles of A. Newberryanus, especially those on or
near the periphery, are shorter. smaller and much less divided than are
those of A. complexus, var. Sucirngis. Thus in 4. Newberryanus the
siphonal lobe has three priucipal 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 fuur 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 4. Newhcrryus, have their
whorls much more compressed laterally than is the case with 4. complezus,
var. Sucicnsis. Their dorso-ventral diumeter exceeds their width by

I



110

about one-third, and the shape of their aperture, apart from the emargi-
nation, is elliptic-ovate, the width being greatest at the base. Mr. Meek,
however, says that the dorso-ventral diameter of the whorls in 4.
Newberryanus is nearly or guite equal to their transverse breadth.

3. The umbilicus of this species is proportionately wider than it is in
4. complexus, var. Suciensis, and exposes more of the inner whorls.

4. Besides being regularly ribbed, the surface of 4. Newberryanus is
marked, at distant but somewhat regular intervals, by transverse, swel-
ling rims, the remains of former lips. In aspecimen not quite five inches
in diameter there are seven of these in the ouler whorl. They may be
easily distinguished from the ribs by their muach larger size, also by the
circumstance that they are convex on the inner as well as on the outer
surface of the test, which is evinced by the broad grooves they leave on
the cast.

Of the twenty-one gpecimens collected by Mr. Richardson only two
shew the septation at all. One of these is a water-worn cast in° which
many of the finest ramitications of the sutures are effared, 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 growth
characteristic of d. Newberryanus, but two large, though imperfect
individualy, both from North-West Bay, V. L., ditfer from the rest in
some rather important particulars. The whorls 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. complexrus var. Suriensis, more of the inner whorls
are exposed than in that species, and the thickening of the lip at regular
intervals, (traces of which, at least, are always to be seen in the true A.
Newberryanus) 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 cast
not more than two inches and a quarter across, and consequently does
not express the whole of the characters of the shell. When fully grown
A. Newberryanus 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 other surface markings gradually become wider apart, flatter
and fainter. until at Iast they disappear altogether. In the large Sucia
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Island shell just mentioned, the outer whorl is entirely smooth, and in the
previous volution to that, the ribbing is almost obsolete. The sculpture
of half-grown examples of 4. Newberryanus, the condition in which it is
most frequently met with, is subject Lo much variation, and the singlo row
of nodes around the ambilicus on both sides, which M. Meek seems to
regard as one of the moxt marked peculiarities of the species, is often
absent.

It is just possible that A. Newberryanus may be only a geographical
variety of A. planulatus Sowerby, for the septation of the two shells is
very similar, the whorls of both are flattened at 1he sides, and each have
about the same number of periodical arrests of growth. The main points
in which they differ are that all the ribs of A. planulatus become obsolete
before reaching the umbilicus, which is certainly not the case in A.
Newberryanus, and that in 4. planulatus the ribs arch forwards on the peri-
phery, whereas they are straight in the same region in d. Newberryanus.
The umbilicus of A. planulatus is generally wider in proportion to the
shell, than is that of A. Newberryanus, but Stoliczka figures an Indian
specimen of A. planulaius in which the umbilicus is not any wider than it
is in Vancouver examples of 4. Newberryanus of the same size.

G'roup 6.— Fimbriati, D’ Orbigny.

Sup-aENvs Lyrocemas, Suess.—Sitzungsberichte der K. K. Akad. der Wissenschaften.
Vienna, 1865.

AMMONITES JUKESIT ? SHARPE.
Plate 13, figures 3, 32 and 35,

Ammonites Jukesii, ? Sharpe.—Description of the Fossil Remains of Mollusca found in
the Chalk of England, p. 53, pl. 23, figs. 11,atoe.
“ « “ Pictet and Campiche. Pal. Suisse, Foss. de Ste Croix.
Page 350.

Shell composed of numerous slightly involute rounded whorls ; um-
bilicus large and open; surface finely costulate and marked with distant,
nearly transverse but flexuous elevations, the remains of tormer lips.

Whorls seven or eight, rounded, but widest near the 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 ruture to suture its width is rather
more than half the maximum diameter of the shell; sides of the whorls
fully exposed; sutures distinct. Aperture transversely reniform, fully
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one-third wider than high, if measured alang the median line where the
emargination is deepest.

Surface finely ribbed and mackel by peoio lie arrests of growth,  The
ribs are flexusus and curve distine Iy tforwards, they are also acate and
much narrower than the concave giooves between them.  Nearly all the
ribs are simp'e but oceasionally one may Le seen to bifurcate near the
umbilical margin, and there are very obscure traces of still finer and
shorter secondary ribs inzercalatel between the luiger one. The costa-
tion, too, though certainly minute, is still ruther plainly visible to the
naked eye. In each whosl there appens to be about four distinet arrests
of growth. These consist of rowniel elevaiions, which are broa:ler and
more promiuent than any of the ribs, bar which rn almost exactly
parallel with them, and which ave as strongly markel on the east as they
are on the sheli.  The ribs, on the coutrary, ure too minute to leave any
definite impressions on the cast.  Septition unknown,

Maximumdiameter, seveateen lines an:l a-half; width of umbilicus, from
suture to suture, rather more than nine lines,

Lower Conglomerates, D.vi-ion C. of N irris Rock. a small # Island about
a mile 8. 60° E. from Norman Point, which is the most southern part of
Hornby Island ; J. Richnedson, 1371 A fragment ouly of the inner
whorls.

The above description iz notintended ns a specifiediagnosis, but merely
as a brief summary of the characters exhibitel in the imperfeet and im-
mature individnal representel on Plate 130 The type of 4. Jukesii (from
the Hard Chalk of the Countv oi Londw lerry, Licland) is also a single
fragment of an Ammonite. in mach the same conlition as the present
shell, but which. Mr. Sharpe says, when periect, probably measured five
or six inches in diwmerer. In the dznees al this specimen the inner
whorls appenr to be mowee tincienc | at he siles than the corresponding
volutions ot the Ammouize from Norris ITek are, but at present no other
difterences of any cousequuzce can Le pointed oat beiween the two
shells.

([Tueres Vaxesrvenzysgs, Gahb,

Haxrres Vaxcevveress:s, Galh, -l Cal, Vol I, p. 70, pl. 13, fig. 18.

« Vancouver Island, associa ol with o pi-es Nowherryanus and other
Ammonites, xpecies nndeiermine L-="rsih, Not recognised in any of
Mr. Richardson’s colleetions. 2\ Ju Le spec’es who ¢ septation is un-
known, bat which is cluiae coizad b fis peominenr, distant ribs, cach
of which bears a tubercle vn the dorse-internd yle™)
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HAMITES CYLINDRACEUS ? DEFR.ANCE.
Plate 14, tigures 2 and 2,

Hawites crrinpracxes, D.fr.—D'Orbigny.—Pal. Frane., Terr. Cret,, Vol. L, p. 651, Atlas,
pl. 136.

Sucia Islands, in Division A.; J. Richard<on, 1874,

A single specim:n whose senlpture seems quite different to that of
Hanites Vancouverens's, andl which if not specifieally identical with the
H cylindraceus as figured and deseribel in the Paléontologie Frangnise,
and as since characterized by Pictet, cannnt at present be distinguished
from it. Ono side of both limbhs of the fosxil i+ worn away, and although
the sculpture of a large portion of the test iz well shewn, as are most of
the details of the septatinn, still the specimen is not in a condition for
the species to be determined] with much certainty. Its fuint, close set,
equal ribs, which neither bifurcate nov bear tubercles, and more especially
its septation, even to the shape and relative sze of its smallest auxiliary
lobes and saddles, are both almost exactly similar to those of H. eylin-
draceus.

Prycaoceras VancouvERENSE. (N. Sp.)
Plate 14, figurcs 3 and 3a.

Seroranl specimens of the anterior, and apparently nonseptate, half of a
Ptychoceras or Diptychoceras were collocted by Mr. Richardson in 1871,
from the Lower Shales. (Division B) on the Lanks of the Trent River, V.
I, above the falls. Taese for the most purt consist of nearly the whole
of the last limb and part of' the last but one, with the elbow or shoulder
which connects them. Imm:lixtely at tho bend the limbs are scarcely
two lines apart at their inner margin:, and at w distanco of rather more
than an inch from it they toush ea-h other. Thae outline of a transverse
scction of cither limb is ovately-orbicular in most specimens, the
anti-siphonal side being wiler than the siphonal, but in some it is oval
or ovate. Tiae original of “gure 3u, on Plate 14, appeurs to be a
tragmant of the con'ral put of the peaultimate limb, for the ribbing
of the nurrewest end is quite trans-erse, and that of tl.o larger extremity
nearly so.

Taoe sculp*nro varios sonewhat in diiferent individuals and in different
parts of the samoa shell.  Both 1 mbs are more or less strongly ribbed on
the periphory and sides, but their inner susface is quito smooth. In the
middle of the penultimato linb the ribs are transverse, but at and neay
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the shoulder or bend they are oblique; whereas on the last limb all
the ribs are transverse. They are always most strongly marked at
the point farthest from-the aperture, and almost disappear just before
reaching it. Thus, in the centre of the penultimate limb the surface
markings appear as flattened, band-like, transverse constrictions and re-
elevations, at close and regular intervals, and near the bend these
gradually pass into oblique, raised and rounded rib-like folds, which are
much narrower 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 strim
near the mouth, at a short distance from which there is a single, deeply
concave, transverse groove or constriction. 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 antisiphonal side) but average
examples are not wider than five lines at the same point.

The surface of Diptychoceras leevis, Gabb, from the ¢ Shasta Group” of
Cottonwood Creek, Shasta County, California, is said to be ¢ plain, polished
and marked only by & few extremely faint undulations,” whereas in the
present shell the ribs are both numerous and prominent, 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 be most convenient to give the Vancouver
shell a local name, as the rocks in which it is found are of later date
than the Shasta Group.

Bacurrres Cricoensis, TRasE.

Baculites Chicoensis, Trask.—Proc. Cal. Ac. Nat. Sc, 1856, p. 85, pl. 3, fig. 2. A |
“ “ Gabb.— Fal. Cal,, Vol. I, p. 80, pL 14, figs. 27, 29 and 294, and pl.
_ 17, figs. 27 and 27a.
Baculites inornatus, Meck.— Proc. Ac. Nat. Sc., Phil, 1861, Vol. XIII., p. 316.
Baculites Chicoensis, Trask 7—Meek, Bul. Geol. & Geogr. Surv. of Terr.,, Vol. IT,, No. 4,
p. 364, pl. 4, figs. 2 and 24, §, 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. 1.
J. Richardson, 1872-75.
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BacTLITES 0CCIBDENTALIS, MEEK.

Baculites ovatus (Say ?) Meek.—Trans Alb. Inst. 1857, Vol. 4, p. 48,
«  occsdentalis, Meek. —Proc. Ac. Nat. Sc,, Phil,, 1861, Vol. XIIIL, p. 316.
« « “ Bul. Geol. & Geogr. 8urv. of Terr., Vol. IT., No. 4, p. 366,
‘pl. 4, figs. 1, 1a, b.

Sucia Island, Meek. North-west side of Hornby Island, in Division
D; J. Richardson, 1872.

A somewhat numerous series of Baculites obtained by Mr. Richardson
at Hornby and at the Sucia islands, shows that the characters most
relied on to distinguish these two so-called species ara not constant.
According to Mr. Meek, the outline of a transverse section of B. Chicoen-
8is (or inornatus) is ovate, and the shell smooth, while in B. occidentalis
the section ie 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 subtrigonal
section, and further, it i3 not unusual to find specimens combining 2
smooth surfuce with a sabtrigonal section, or a coarsely undulated test
with an ovate section.

(BACULITES COMPRESSUS, SaY.

Baculites compressus, Say. —1821, Am. Journ. of Sc. & Arts, VoL II, p. 41.
“ “ Morton. —1834, Syn. Org. Rem. Cret. Gr. of U. 8, p.-43,
plL 9, fig. 1.
“ « Hall and Meck.—1854, Mem. Am. Ac. Arts & Sc., Boston, Vol. V.,
N. 8, p. 400, pl. 5, fig. 2,and pl. 6, figs. 8 and 9.
“ " Meek. —1876, Rep. Inv. Cret. and Tert. Foss. U. Miss.

Co., p. 400, pl. 20, figs. 3¢, §, c.

Baculites 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 all
unlikely.)

GASTEROPODA.
Burcura Sociensrs. (N. Sp.)
Plate 15, figures 1, la.

Shell small, narrowly fusiform, very long and slender ; spire elongated,
turreted, nearly as long as the body whorl; beak attenuated, slightly
cwved. Whorls nine, those of the spire very gently convex, the lowest
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ones subangular near the middle ; suture rather indistinct. The three
apicul whorls are conical, and inciease rather rapidly in width; the
succeeding ones are more cylindrical, and widen much more gradually.
Body whorl not quite half us wide as long; shallowly concavre next the
suture, at a short distance from which there is a blunt angle or shoulder,
gently convex above the middle and rapidly narrowing below into a
somewhat curved beak, which is much shorter than the spire. Outer lip
with a broad, shallow sinus ncxt the suture.

Burface ornamented by a minute net-work, produced by very numerous,
crowded and mirute impressed lines, and by equally numerous raised,
flexuous, transverse strie, 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 uncqual distances, and Loth these and the
transverse strintions are so small as to be barely visile to the naked eye.
Viewed at a short distancé, without a lens, the surface has a shining,
silky and almost pearly aspect.

Suci» Islands, in Division A.; J. Richardson, 1874, Four or five ex-
quisitely preserved and almost perfect specimens.

The genera of Pleurotomide are very loosely and inaccurately defined,
and it is generally admitted that the whole group needs revision. Until
this has becn done the proper posi'ion of the present species must be
doubtful, though it seemx to ngree better with the characters of Sureula
as now understood than with those of any other genus. It can scarcely
be a Plewotuma (or Turris), if either of these names is restricted to the
large tropical or subtropical species, such as P. Babylunica, which have
& deep and narrow infrasutural slit on the outer lip.

SURCTLA BARICOSTATA, GABB, VAR.
Plate 15, figures 2, 2a.

Turris (sub-genus Drillia) varicosiata, Gabb.—Pal. Cal, Vel.I, p. 93, pl. 18, fig. 4T.

Surcula raricostata, Gabb (“ vu: icostutu, typogr. err.”’)—Id., Vol. IT,, p. 217.

Perhaps = Fusus Renuxwnus, D'Oilbigny —Pal. Franc, Tur. Cret, Vol. IL, p. 339,
Atlag, pl. 223, fig. 10.

Middle Shales, Division D, West side of Hornby Island, one nearly
perfect example; alxo Productive Coal Mcasuies, Division A, of Nanaimo
River, V. I, two and a bult miles up, a sizgle fisgment; J. Richardson,
1872.

The Hornby Island specimen is rather more slender and less angular
than the Califoipian types of 8. raricost.. Jlut the resemblunces
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between them are too close to admit of their separation into two species.
The outer lip of the shell represented on plate 15 is bruken, but its
contour is plainly indicatel by the lines of growth. Besides the
distant, oblique, but nearly transverse ribs, tho surface of the body
whorl is finely striated across, and under the lons each of the strim is
secn to be curved concavely backwards near the suture so as to form a
broad, shallow sinus. In the middle or a little above the middle of thé
last whorl, the strie arch gently forwards, and Lelow this they gradually
straighten until they reach the base. Mr. Gabb makes no mention of
these striee of growth in his description of 8. raricostata, and they are
not represented in his figures of the species, so that it is to be presumed
that they can only be seen in well preserved specimens. The minute
curved lines of growth, and more espccially the shallow sinus of the outer
lip, appear to be the only characters by which this shell can be diseri-
minated from the Fusus Renauriants of the * Paléuntologie Francaise,”
and these may not have been visibloon D'Orbigny’s specimeps, which are
not always as porfect as the figures might lead one to suppose.

FuLGurARIA NAVARROENSIS, SHUMARD. (Sp.)
Plate 15, figures 3, 3a.

Volutilithes Navarroensis, Shumard.— Proc. Best. Nat. Hist. Soc., 1861, Vol. VIII, p. 182,
¢ «“ Gubb.—Pal. Cal,, Vol. I, p. 102, pl. 19, fig. 56.
Fulguraria Navarroensis, Stoliczka.—Gastr. Cret. Rocks of 8. India, p. 86.
1 = Fulguraria elongata, D Orb. sp.—Compare especially Stoliczka's deecriptions and
figurcs of that species in the Paleontologia
Indica, Vol. IL, p. 87-89, pl. 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 exumples ;
J. Richiardson, 1871-74.

The Texan and Cu.lifornian types of V. Nivarroensis, described by
Shumard and Gabb, appear Lo have been either young shells which had
not yet begun to form the thickened outer lip and columellar callus, or
else impeifect individuals in which those parts of the shell bud beon
Lroken off. The Sucia Island Volutes, on the other hand, which clearly
belong to the same specios, are nearly all adult specimens, with com-
paratively thick tests, and with the mouth characters fully developed.
Their cuter ! {s much thickened, though it can scarcely be said to be
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reflected, and is continuous above with a flat, expanded, semiovate callus,
which spreads over nearly the whole of the columellar side of the mouth
and sometimes covers a small portion of the last whorl but one. At the
junction of the outer with the inner or columellar lip there iy 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
plaita on the columella, which are parallel with each other, and about
three lines apart at theirsummits. The upper or posterior plait is placed
near the middle of the aperture, on its 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 narrow
ridges, which are interrupted and made nodulous by their being crossed
by obscure and low, but rather broad, transverse folds, and coarse stris
of growth,

F. Navarroensis is probably only a varietal form of the Voluta elongaia
of D'Orbigny and other authors, which Stoliczka places in Schumacher’s
subgénus 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 surface
is strongest in the former. A glance at Stoliczka's illustrations of Indian
examples of F. elongata, however, will be sufficient to shew that these
distinctions are not much to be velied upon as affording good specific
characters. Nine individuals of this species are represented on Plate 7
of the second volume of the Paleontologia Indica, and four of theso are
not more constricted near the suture than the Sucia Island specimens of
F. Navarroensis are. The insinuations of the strie of growth, too, which
Stoliczka says * are inseparably connected with the posterior constriction
of she whorls,” are very plainly visible in most of the Sucia 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 Pal@on-
tology as the Linn®an genus Voluta has in Zoology. If used at all, the
former name wili probably have to be restricted to a group of more or
less angular and spinous.Eocene species, with fee bly developed columellar
folds, such as the Foluta spinosa of Lamarck, and the V. luctatriz of
Brander. Voluta elongata, V. Navarroengs, and a number of closely re-
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lated species, on the other hand, seem to form a well marked and very
natural section, or subgenus of the Volutine, more characteristic of the
Cretaceous than of the Tertiary rocks, whose shells can generally be
distinguished without much difficulty by their slender, fusiform shape,
their spirally striated or cancellated whorls, their thickened outer lip and
comparatively prominent columellar 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 type of that genus, the Voluta fulminata of
Lamarck, and this view has been provisionally adopted by the writer.
Conrad, it is true, says that V. Navarroensis belongs to his subgenus
Rostellites,* 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 Rostellites is merely a synonym of
Fulguraria.

Fusus Krnan, Gaes.
Plate 15, figure 4.
Fusus Kingii, Gabb.—Pal. Cal,, Vol. I, p. 85, pl. 28, fig. 304.

Sucia Islands, in Division A.; J. Richardson, 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 striations, 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 beld%\vf', by a
nodose and obtuse keel. N

SERRIFUSUS DAKOTENSIS, VAR. VANCOUVERENSIS.

Plate 15, figure 5.

Fusua (Serrifusus) Dakotensis, Meek, var.—Rep. Inv. Cret. and Tert. Foss. U. Miss. Ce,,
p- 375, pl. 32, fig. Ta.
Fusus (Serrifusus) goniophorus, Meek.  —Idem, p. 376,

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

« « American Journal of Conchology,” Vol L, 1865, p. 863.
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to the body whorl: canal short. Whorls five and a-half or six, convex,
angular, those of the spire obliquely compressed above and encircled below
the middle by a narrow, very prominent, subnodose, laminar kecl, beneath
which they are nearly perpendicular, but lope a little inwards; sutures
indistinct. Body whorl also obliquely flattened above, angular and
keeled very conspicuously above the middle, ventricose, and bearing two-
minute keels or spiral ridges below, and finally contracting rapidly but
unequally on either side into the short canal at the bsse. Aperture
ovately subpyriform, broadly channelled in front; outer lip apparently
thin and simple ; pillar devoid of plaits, as far as can be ascertained ; no
callus on the columellar side.

The principal keel, which encircles the whole shell in a continuous
epiral, is raised to a height of nearly, or quite, two lines above the highest
gencral level of the whorls, and is subnodose, or undulated on its edge,
in consequence of its being interrupted and crossed by slightly clevated
transverse foids and correspording 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 crowded, transverse, but some-
what flexuous striations.

Estimated length when perfect, about three inches and four lines ;
maximum width, one inch and not quite eleven 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 the Invertebrate Cretaccous and
Tertiary Fossils of tho TUpper Missouri Country,” plate 32, figure 7a,
Mr. Meek has described and figured a S:rrifusus from Dakota, which he
provisionally regards as a varietal form of 8. Dakotensis, but which he
thinks may belong to a distinet, though closely allied species, for which
he suggests the namu . gonioph rus. Judging Ly the solitary specimen
collected by Mr. Richardson, the diffeiences between it and tho Dakota
shell do not appear to the writer to be sufficient to warrant their boing
rogarded as two distinct rpecics, Lut the Hornby Island Serrifusus is
prolably entitloJ to rank as a well marked variety, charactorised
principally by the much groater prominence of its revolving, spiral
kecl.
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PERISS0I.AX BREVIRNSTRIS, GABB.

Perissolaz brevirostris, Gabb.—Pal. Cal, Vol. T,, p. 91, pl. 18, fig. 43.
Suciu Islands, in Division A.; J. Richardson, 1874. One nearly adult
and four or five immaturo specimens.

LITToRINA COMPACTA, GABB.
? Littorina compacta, Gabb.—Pal. Cal,, Vol. 1., p. 131, pl. 20, fig. 89,

Lower Shales, or Division B, of the south-west side of Denman Island ;
J. Richardson, 1871. Two perfect but small individuals.

Although no vestiges of any nacreous structure are appareft in the
above named shells, yot, in the writer’s judgment, their general appear-
ance, thin test, and close resemblance to Phstinula, suggest affinities
with the Trochife rather than with the Littorinide. If the words
“surface smooth,” in Mr. Gabb’s definition of the genus Afaphrus, were
altered to ¢ surfuce smooth or spirally grooved,” the name of the present
species could probably be better written Atuphrus compactus.

PoraMIDES TENUIS, GABB.
Plate 18, figures 8, 8a and 8J.
Potamides tenuis, Gabb.—Pal. Cal,, Vol. L., p. 130, pl. 29, 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 of Denman Island, two small examples. 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 ot the surface, so that iv i3 to be presumed that Mr. Gabb'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 finc condition, is covered by a minute network, composed of
crowded revolving striations, which are crossed by equally fine, trans-
verse, flexuous stri®. A figure of the best specimen collected by Mr.
Richardson has been given, ‘as that in t.e Pal®ontology of California
does not give a very good idea of the shape or sculpture of the species.

PorauiDEs TENUIS, variety NANAIMOENSIS.
Plate 15, figurcs 9 and 9¢c.

Shell turreted, vory long and slender; whorls nine, increasing very
gradually in size. The first five are ¢onvex, but somewhat compressed -
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at thesides; the sixth, seventh and eighth are also gently convex, but
more or less angular or subcarinated a little below the middle. The
body whorl is moderately inflated and faintly and spirally subcarinated
considerably above the middle, and there is sometimes s second and
smaller keel or ridge below the first. Tho aperture appears to have
been obliquely subovate when perfect, and to have contracted suddenly
below into a short, nearly straight, and channelled beak.

The surface is transversely ribbed and striated, and the lower whorls
are also encircled by narrow, linear, revolving ridges. A large portion
of the test en the body whorl happens to have been broken off in the
few specimens yet collected, but onthe last whorl but one the transverse
ribs are distant, narrow and flexuous. On this whorl, too, and on that
which precedes it, there are three rather widely separated revolving
ridges above the angle, and four much more closely disposed ones below
it. The summit of the angle also bears a single spiral ridge, which
gives the shell a lightly carinated 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 are largest on the angles of the whorls.

Middle Shales, Division D, of the north-west side of Hornby Island,
three specimens; also Productive Coal Measures, Division A, at Nanaimo
River, V. 1., 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 variety of P. tenuis,
which may usually be distingunished from the typical form by its slender
and more elongated shape, more evenly rounded whorls, and by the
numerous elevated revolving ridges on the two last volutions. 'The
two forms, however, seem to be connected by intermediate gradations
both of skape and sculpture.

CERITHIUM LALLIERIANUM, D'ORBIGNY. VARIETY SUCIENSE.
Plate 15, figures 10 and 10a.

Cerithium Lallierianum, D’ Orbigny.—Pal. Franc., Terr. Cret., Vol. IL, p. 365, Atlas,
pl. 229, figs. 7-9,
“ “ Forbes.  —Quart. Journ. Geol: Soc. Lond., Vol. I, p. 352,
pl. 4, fig. 10.

Sucia Islands, in Division A,, six well preserved examples; also Pro-
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tection Island, in rocks of the same Division, a single and not very
perfect individual ; J. Richardson, 1872 and 1874.

The Sucia Island variety of C. Lallierianum differs only from the
type of the species in its more ventricose whorls and deeper sutures.

TESSAROLAX DISTORTA, GABB.
Testaroloz distorts, Gabb.—Pal. Cal,, Vol. I, p. 126, pl. 20, figs. 82 & 82 g, b.

Lower Shales, Division B, of the banks of the Trent River, V. I.,
below the falls; J. Richardson, 1871. One imperfect specimen.

ANCHURA STENOPTERA, GoLDFuss. (Sp.)
Plate 15, figures 11 and 11 a.
Rostellaria stenoptera, Goldfuss.—Petrefact® Germanie, Vol. 111, p. 18, pl 170, fig. 6.

Productive Coal Measures, Division A, Nanaimo River, V. L, two miles

and aquarter up; J. Richardson, 1872.

A single and 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 Greensand of Westphalia,
and, according to Prof. Morris, it has since been found in the Lower
Chalk of Susscx.

As there are some slight differences between the specimen collected
by Mr. Richardson and the shell represented hy Goldfuss, it has been
thought desirable to give two figures of the former.

ANCHURA EXILIS, (ABB,

Aporrhais ezilis, Gebb.—Pal. Cal,, Vol. I, p. 129, pl. 29, fig. 231.
Anchura ezilis, Gabb. —Idem, Vol I, p. 226.

Productive Coal Measures, Division A, of the Sucia Islands; J. Rich-
ardson, 1874. One specimen.

Axauropsis Suorensis. (N. Sp.)
Plate 16, figure 1.

Shell ovately subglobose, longer than wide; spire about one-third 1he
enfire length. Whorls four or four and a-half, those of the spire
conspicuously subtruncated or excavated next the suture above, obliquely
but very gently convex, and somewhat compree‘sed laterally below ;
suture deeply impressed. Body whorl inflated, narrowly rounded at the
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baso, and more or less distinctly shouldered or excavated, but not
angular above; umbilicus small, but apparently never quito closed.
Aperture sub-remicircular, pointed above, longer than wide, nearly
straight, or with a slight sigmoid curve on the inner side, and regularly
convex on the outer.

Surfice nearly smooth, but marked with minute. denscly crowded
strie of growth in well preserved irdividuals.

Length of tho largest specimen 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 Mcasures, Division A, of Nanaimo River, V. L, two
miles and a-half up, and of the Sueia Islands; J. Richardson, 1872 and
18/4. One imperfect example from the first mentioned locality, and
four well preserved specimens from the sccond.

GYRODES EXCAVATA, MIcHELIN. (Sp.)
Plate 16, figs. 2 and 2a.

Natica ezcavata, Mich., D'Orbigny.—Pal. Franc. Terr. Cret., Vol. IL.,, p. 155, Atlas
. pl. 173. figs. 1 and 2.

Natica infracarinata, Gabbd. —Proc. Ac. Nat. Sc. Phil, 1861, Vol. XIIL, p. 319.

Gyrodes Spilimanii, Gubbd. —Idem, p. 320.

Shell depressed subglobose, 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 distinetly truncate
above. Body whorl truncated nearly horizontally next the suture,
concavely constricted immediately Lelow 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 funnclshaped, with a distinctly carinated margin. Aperture
triangular above, pointed below, longer than wide; outer lip thin,
simple, and expanded in t'e centre; inner iip nearly straight, but
curved somewhat concavely below. The truncation of the whorls ubove
is concave in some specimens and flat in others.

Surface polished, nearly smooth, but marked with minute, numerous,
and densely arranged currved strie of growth.

The length and breadth of a porfect specimen are almost oxactly 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 Brown's River, V. L. (one); Productive
Coal Measures, Division A., at the Nanaimo River, ten miles up, (one) ;
and Blunden Point, V.L (two) ; also at the Sucia Islands, eight or ten
specimens; J. Richardson, 1871-74.

This shell, which occars at many localities in the Vancouver Cretaceous,
is believed to be a small form of the European Natica excavata. Mr. Tryon,
who has kindly compared two of the best specimens collected by Mr.
Richardson with Mr. Gabb’s types of Natica infracarinatea from New
Jersey and Gtyrodss Spillmanii from Mississippi in the Museum of the
Academy of Natural Sciences of Philadelphia, agrees with the writer in
referring all three to N. excavata. Gyrodes Conradiana of Gabb,* from the
Chico Group of California, 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,
V. L, the whorls appear to be evenly rounded, or nearly so, above, and
the umbilical keel is barely perceptible.

SycopEs GLABER, SHUMARD. (Sp.)

Pyrula glabra, Bhumard.—Trans. Ac. Sc., St. Louis, 1858, Vol. I, p. 125.
‘Ficus cypraoides, Gabb. —Pal. Cal., Vol. I, (1864) p. 105, pl. 19, fig. 58.
Sycodes cyprzoides, Gabb.—Idem., Vol. IL, pp. 160 and 121.

Productive Coal Meusures, Division A, at Protection Island (four
specimens), and Nanaimo River, V. L., two miles and a quarter up (two) ;
also, Sucia Islands, (one) ; J. Richardson, 1872-74. ¢ Indark limestone at
Nanaimo River, with Nautilus Dekayi and Inoceramus Vancouverensis."
Shamard.

Sycodes cypreeoides of Gabb is almost unquestionably the same shell as
the Pyrula glabra of Shumard, and the latter specific name must be
retained as having priority of date.

Hinpsia Nopurosa, WHITEAVES. (Sp.)
Plate 15, figures 6 and 7.

Faseiolaria nodulosa, Whiteaves.—Geol. Survey of Canada, Rep. of Progr. for 1873-74, p.
268, pl. of fossils, figs. 7 and 7a, but not 74.

Shell fusiform, sub-angular, about balf as broad as long, spire rather
more than one-third the entire length. Whorls seven, the first four more

« « Pylsontology of Califoraia,” Vol I., p. 107, pL 29, Hig. 219
K
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or less acutely conical, with obliquely flattened sides, the fifth and sixth
concave above and swollen below into a prominent, narrowly rounded,
nodulous, spiral 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 crenulated within; inner lip encrusted, slightly
convex above and straighter below, beak 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 first, or pos-
terior plait, which is transverse and moderately prominent, is situated
about the middle of the aperture, exactly opposite 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 commencomeut 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 varying distances apart, but which are
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
gpiral ridge or blunt keel, which encircles nearly the whole of the shell,
is crossed, also, by distant, transverse, rounded, raised folds and corres-
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. 1., two and ahalf miles up, the other
from Protection Island, both in Division A. These have been figured and
briefly deseribed in the ¢ Report of Progress " for 1873-74, under the name
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Fasciolaria nodulosa, but the apices of the spire, and the apertures of both
were then completely buried in the rock, and the characters of the species
were very imperfectly understood. The matrix has since been removed
from both, and the spire has been found to be rather longer than it was,
first 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 sculptue of the
exterior. The outer lip of both is imperfect.

The original of figure 7 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 shows
that the shell belongs to the Tritoniide, rather than to the Fasciolariine.

There is no necessity .for changing the specific name “nodulosa,”
although it was previously applied to a Miocene Fasciolaria from North
Carolina by Dr. Emmons, in 1858, for the present species is almost
certainly a Hindsia, in the sense in which that genus is now accepted
by most paleontologists.

CirsoTREMA TENUISCULPTOM. (N. 8p.)
Plate 16, figures 3, 3a, 35 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 whorl ventricose, with a small umbilical perforation
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 numerous 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 outline.

Length of the only specimen not quite six lines; maximum convexity
of the body whorl rather more than three lines.

Sucia Islands, in Division A.; J. Richardson, 1874.
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SoaraniA (OpALIA) MATHEWSONT, GABB.

Scalaria (Opalia) Mathewsonii, Gabb.—Pal. Cal,, Vol. I, p. 212, pl. 32, fig. 278.

CGompare Scalaria pulchra, Sowerby.—Trans. Geol. Soc., Lond., 1838, series 2, Vol. IV.
P. 343, pl. 18,fig. 11 ; and Geol. Mag., Lound.
N. 8, Vol. IIL, p. 109, pl. 3, fig. 14.

“Productive Coal Measures, Division A., of the Sucia Islands; J. Rich-
ardson, 1875. An imperfect specimen with only parts of the test pre-
served, and with no indications of the basal carina remaining.

MARGARITA ORNATISSIMA, GaBB. (Sp.)
Angaria ornatissima, Gabb.—Pal. Cal, Vol. I, p. 121, pl. 20, fig. 78.

Middle Shales, Division D, north-west side of Hornby Island (one
specimen.) Productive Coal Measures, Division A, of the Sucia 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.

StomaTIA Suciensis. (N. Sp.)

Typical form, plate 18, figure 4. Variety corinifera, plate 16, figure. 5.

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 stri®e 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, angr" ‘ed below the middle,
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and encircled with from one to four revolving keels in addition to the
spiral ribs.

Sucia Islands, in Division A.; J. Richardson;, 1874.  Fourteen good
specimens. 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, formm a connécting link between the two extremes,
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 carine.
The typical form grows to a considerable size; the largest individual
(the original of figure 4, on plate 16), when perfect, was probably twe
inches and & half in length, but the largest example of the 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 Roux
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. IL, p. 237, pl. 188, fig. 4-T) is almost certainly a Catinus.

ANisoMYoN MEEKII, GABB ? VAR.

Anisomyon Meekii, Gabb.—Pal. Cal.,, Vol. 1, p. 142, pl. 21, fig. 105.

Shell conical, moderately elevated, sides sloping obliquely in all direc:
tions, neither concavein front nor convex behind ; base ovatel y-orbicular,
a little longer than wide; apex acute, nearly erect but with a very slight
inclination vowards the posterior end, and situated a little in advance of
the middle. Surface apparently marked with crowded concentric stria-
tions ; 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 smuller of the two casts, 8 mesi:i 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 4. Meekii, from the Shasta Group of California, the apex

—

® £ > Meek's Be Tt on t.he Invertebraua Cretaceous and Tertlary Faaslls of the Upper inn-
souri Jountry, p. $88, pl. 18,
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appears to be a little more hooked than it is in the Anisomyon from Van-
couver Island, but at present no other appreciable difference can be noted
between the specimens from these two localities.

Acmza. (Sp. undt.)
Plate 16, figures 6 and 6a.
Compare Acmza Tgjonensis, Gabb.—Pal. Cal., Vol. IL., p. 173, pl. 28, fig. 56.

Shell depressed conical, sides sloping obliquely and regularly in all
directions ; outline of base elliptical, 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 forwards. In
a cast of theshell, 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 be marked by two equally small
and short longitudinal ridges. On the interior of the test, when viewed
in the same way, & minute, transverse tubercle can be detected, which
probably causes the transverse division of the apex 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 clearly made out.

On each side of the interior of the test and of the outer surface 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 these 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, the two lateral scars seem to be con-
nected, but very obscurely, by an ill-defined, narrow, irregular, but
somewhat semielliptical line of attachment either of the muscles or of
the mantle,

The sculpture of the exterior is unknown, and the outer surface 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 test.

Nanaimo River, V. L, two miles and a quarter up, in Division A ; J.
Richardson, 1872. A single spccimen, 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, whila the second is a beautifully preserved cast of
the first. )

It is quite likely that the fossil above described may be an adult indi-
vidual of Aemaa Tejonensis Gabb, but until its characters are better known
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it would be useless to speculate on its possible ‘specific relations. Its
muscular scars are very different to those of Anisomyon alveolus of Meek
and Hayden, which it closely resembles in other respects.

CINULIA 0OBLIQUA, GABB.

Cinulia oblitua, Gabb.—Pal. Cal, Vol. 1, p. 111, pl. 19, figs. 64, 64a, 3, .

Middle Shales, Division D, of the north-west side of Hornby Island.
Lower Shales, Division B, of the south-west side of Denman Island. Pro-
ductive Coal Measures, Division A, at Nanaimo River, V. I., two and a-
half miles up, at Protection, Gabriola and Salt Spring or Admiralty
Islands, also at the Sucia Islands. Apparently 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.

CinuLiorsis, NEw GENUs.

Shell like that of Cinulia, Gray, as recently re-defined by Meel,* 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 praper place
may possibly be in the- family Ringiculide, between Ringicula and
Cinulia proper, but the emargination of the aperture 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
Siphonostomata than with the Holosfomate. In Cinulia the anterior
margin of the aperture is entire or nearly so, and the outer lip is much
thickened,

Cinuriopsis Typrca. (N. Sp.)
Plate 16, figures 7, 7a and 74.

Shell ovately subpyriform, spire very short; body whorl ventricose in
the middle and narrowing somewhat rapidly below. Aperture elongated,
much longer than wide, broadly convex 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

P ‘;’.neport. on the nvertebrate Cretaceous and Tertiary Foeslls of the Upper Missouri Country,
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is placed with its aperture downwards, the canal is seen to be obliquely
recurved, and its previous position is indicated by an oblique groove,
bounded above by a raised, rounded 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, revolving 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
abont 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-
ardson, 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
extremely short.

Haminea HorNi, GABB? VAR,
Plate 186, figures 8, 82 and 8.
Bulla" Hornii, Gabb.—Pal. Cal, Vol.I,,p. 143, pl. 29, fig. 335.

Middle Shales, Division D, of the north-west side of Hornby Island.
Lower Shales, Division B, of the south-west side of Denman Island.
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, 1872-75.

Fifteen or sixteen well preserved specimens of a small species of
Haminea, which seem to possess essentially the same characters as the
Tejon fossil described by Mr. Gabb as Bulla Hornii. In addition to
the ¢ very fine, impressed, revolving lines” by which the surface of
that shell is said to be marked, the test of the best specimens collected by
Mr. Richardson is densely and very finely striated transversely, and the
umpressed 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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DeNnTALIOM: NANAIMOENSE;: MEEK:
Plate 18, figures 9, 94; and 95,

Dentaliam Nanaimoense, Meek. —Trans. Alb. Inst; VoL TV, (18577 p. 44: "
u  Koomooksense, Meek. Bul. Geol. & Geogr. Suiv. of Terr, Vol’
IL, No. 4, p. 364, pl. 8, fig.6. -
$a= Dentalium stramineum, Gabb. —Pal. Cal,, Vol. L, p. 139, pl. 21, fig. 101. -

Compare Denalium gracils, Hall & Meek.—8ee Meek’s Rep. Inv. Cret. and Tert. Fou.
of the U. Miss. Country, p. 266, pl." 18,
figs. 13, 4, 3, ¢, d.
Also, Dentalium decussatum, Sowerby. —Especially as described and  figured by
’ J. Starkie Gardner in the’ Féb.' No:
-1878; - of -the Quart; Joarn. - of ! 'the
Geol. Soc. of London.

Denman Island, south-west side; in Division B/ Two miles and a-
quarter up the Nanaimo River,.V. I.; also Admiralty Island and the
Sucia Islands, in Division A.; J. Richardson, 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 gradually than it is
represented as doing in Meek’s partly restored figure. Although none of
the specimens collected by Mr. Richardson are perfect, especially at the
larger end, yet some of them are more than an inch loug, 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 very short distance of
the mouth. In the original of figure 95, on plate 16, there are about
sixteen coste near the smaller end, and at the opposite extremity they
baveincreased 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 stri® are extremely faint and disposed at rather
irregular intervals.

Mr. Meek says, “ This species is nearly related to D. gracile, of Hill
and Meek, from which it may -be distinguished by ite- thinner shell and
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more slender form, as well as by its less distinct lines of growth.”
Both shells, however, were described from imperfect specimens, and
under the circumstances, these differences, which after all are only
differences of degree, are perhaps not much to be relied upon for the
discrimination of closely allied species. 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 volume
of the Palzontology 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. Itis by no means improbable, too, that D. gracile, D.
Nanaimoense and D. stramineum are only geographical and varietal forms
of the D. decussatum of Sowerby.

Entaris Coorxri, GaBB. (Sp.)
Plate 16, figures 10 and 10a.
Dentalium Coopers, Gabb.—Pal. Cal,, Vol. I, p. 139, pl. 29, fig. 100.

Shell, when full grown, very large, slightly curved ; section circular
or neurly 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 barely perceptible, even when
examined with a lens.

North-west sidc of Hornby Island, in Division D; two miles and
a quarter up the Nanaimo River and lower part of the Trent River, V. L,
in Division A ; J. Richardson, 1872 and 1873. The specimens from the
Trent River show that the species must have been very large when
perfect, for one shell from this locality, the original of figure 10 on plate
16, measures more than three 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 end is
fully iwo lines in diameter and the large nearly four. At the posterior
end, therefore, the diameter of the shell appears to become doubled in a
length of two inches, but the rate of increase towards the anterior end
of .adult shells seems to have been less rapid.
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LAMELLIBRANCHIATA.

Terepo Suvciensis. (N. Sp.)

Plate 17, figures. 1, 1a.

Shell globosely cordate ; valves very inequilateral, slightly longer than
high; test thin. Anterior side short; anterior auricle convex above,
pointed in front, truncated almost horizontally below, variable in size,
but usually very small. In six out of seven specimens the anterior
auricle extends from the beaks to one-third the distance from the
extre'mity 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 in the
majority of specimens, but in one instance only, wider than high.
Margin of the valves, as viewed laterally, truncated almost perpen-
dicularly, bat 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
rather widely in its lower half and forming a bluntly pointed or narrowly
rounded junction with the cardinal margin above. Umbones prominent,
placed in advance of the middle; beaks incurved and directed a little
forwards.

The valves are divided into three subordinate areas, each of which has
its own pecaliar shape and style of sculpture. The first of these is the
anterior auricle, whose surface .is covered with densely crowded and
exceedingly minute, concentric striee 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 strie 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. Itis
widest in the middle and diminishes very gradually in size both above
and below. The third, or postdrior 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 front boundary of the
posterior area and mark its separation from the central space. The
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sculpture of the posterior area consists of concentric, raised stri® or fine
ribs, which follow the curved outline of ths shell, and in doing so bend
downwards, and again a little upwards at an obtuse or somewhat rounded
angle in crossing the farthest of -the two grooves from the central space.
In some specimens the raised stri@ on the posterior area are much wider
than the spaces between them, and the surface of these may fairly be
called ribbed, but even in those individuals which are most finely striated
the strim on the posterior area are always perceptibly coarser and
farther apart than they are on any other part of the shell.

Borrows cylindrical, lined with a calcareous tube, which is variously
bent or curved when the:shell 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 broad,
swellings, which alternate with obscure, narrow constrictions at irregular
intervals, and its closed termination anteriorly is subtruncated, with the
edges slightly bevelled off.

South-west side of Denman Island, in Division B; J. Richardson, 1872.
Sucia Islands, in Division A ; J. Richardson, 1874. Tubes also, which
may belong to this species, were found at the east end of Denman Island,
in Division C, bnt no shells have been found in them, and the specimens
may have beenderived from the underlying shales of Division B.

An interesting and very curious specics, 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 of Steliczka,* from the Cretaceous rocks of Southern India, but at
present it cannot be satisfactorily identified with either. The delicate
surface markings of the valves of T. partita and T. torulosa appear to
differ from those of T'. Suciensis in more than one particular. 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, s0 much so that they are often barely traceable.”
As already pointed out, there are two faint, shallow grooves with an
obscure 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 are very strongly marked. In 7. torulosa there is stated to
be a single wide groove between the central and posterior areas, and its
central area is described as being wide, whereas it is very narrow in
T. Suciensis. So far as the sculpture alone is concerned, there are several

¢ Cretaceous Pelecypoda of Southern India, pp. 15 ar~ ‘4 plL1, figs 1, , and 3,
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points in ‘which 7. crassula resembles the .present species. The most
noticeablo of these are, first, that both have two furrows or grooves,
which, to use Stoliczka’s words, “ run along the greatest convexity from
near the apex to the periphery,” and, secondly, that the anterior auricle of
both is minutely striated. But, on the other hand, the stri@ oun the
posterior auricle of "7. crassula are stated to be finer than those on the
median area, the opposite being the casein T. Suciensis, and further, if
Stoliczka's figure be correct, which there is no reason to doubt, the
height of the valves of 7. crassula is greater than their length, whereas
in 7. Suctensis the shell is certainly longer than high.

MARTESIA OLAUSA, GABB.
Plate 17, figures 2, 24 and 2b.
Martesia clausa, Gabb.—Pal. Cal,, Vol. I., p. 145, pl. 23, fig. 118,

Productive Coal Measures, Division A, of North West Bay, :V.'L :
J. Richardson, 1871. Several very perfect rpecimens boring into fossil
wood.

The Vancouver Island variety of Martesia clausa is more elongated
than the type of the species figured in the “ Pal®ontology of California,’
and its double umbonal groove is much narrower. The umbonal
groove of the Californian shell is said to widen rather rapidly below, bat
in Mr Richardson's specimens there is an exceedingly narrow, linear,
flattened ridge, scarcely any wider at the ventral margin than near the
heaks, with a shallow groove on each side of it. The calcareous filling
up of the anterior gap, or foot opening, appears to be divided in a line
with the opening of the valves; it is much swollen and projects some-
what boyond the front margin of the valves. The umbonal accessory
valve or plate is preserved in two of the specimens from North West
Bay: its outline 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, but the dividing line is a little
sinuous posteriorly, and may possibly have been caused by an acocidental
fracture. It cannot at present be positively stated that the wmbonal
valve or plate is divided longitudinally in its normal state, but if such
should prove to be the case the species would agree .better with the
definition of Parapholas that with that of Martesia. Stoliczka, however,
says that the distinction between these genera, which is based principally
on the division or non-division of the nmbonal_plkte, ¢« gcarcely deserves
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to be regarded as of generic value,* as has already been stated on page
fifty-five of the present volume,

ConrBuLA Traskir? Gass.
Plate 17, figure 3.
Corbula Traskii, Gabb.—Pal. Cal., Vol. I, p. 149, pl. 23, figs. 121 and 121a.

Middle Shales, Division D, of the north-west side of Hornby Island ;
J. Richardson, 1872. Three imperfectly preserved right valves.

Tho specimens are in such poor condition that their determination is
far from certain, still they 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 Corbule from Hornby Island is more or less coarsely and
irregularly striated, rather than costate, but the sculpture of some
Cretaceous species of Corbule is known to be variable. Thus the valves
of C. pyriformis, Meek, good examples of which were collected by Mr.
Selwyn in 1875, at Pine Rivor Forks, and on the Upper Peace River, in
British Columbia, are indifferently either finely striated or coarsely
ribbed.

CorBULA MINIMA, D'ORBIGNY.
Plate 17, figures 4 and 4a.

Corbula minima, D'Orb. Stoliczka—Cret. Pelecyp. S. Indis, p. 44, pl. 1, figs. 19-22,
and pl. 16, figs. T-12.

Same locality, division and collector as the last; one right and one left
valve, bnth 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. minima 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.

PerrrroMA suBorBICULATUM. (N. Sp.)
Plate 17, figure 6.

Shell inequivalve and inequilateral, compressed at the sides, but some-
what tumid in the umbonal 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 convexly

* Cretaceous Pelecypoda of Southern India, p. 24.
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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 backwards, not much elevated, placed
distinctly behind the middle; umbo apparently fissured, the fissure
narrow, slightly curved, and extending from the beaks about half-way
across the valves. Behind the umbonal fissure, and in the centre of the
space between it and the posterior margin, there appeavs to be a second,
but much shorter, impressed line.

Surface marked by irregularly disposed, concentric strie 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.
Richardson, 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 the umbones may
indicate an acute, raised lamina ou the inner surface of the valves, rather
than an umbonal fissure.

ANATINA SULCATINA, SHUMARD.

Plate 17, figures 5and 5a.
Anatina suleatina, B. F. Shumard.—Proc. Boston Nat. Hist. Soc., 1861, Vol. 8, p. 204.

Sucia Islands, in Division A ;' J. Richardson, 1875. 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, narrowly rounded; pallial margin gently convex ;
beaks 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 the middle; surface with from 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, 3% inches; width, 1} inches; thickness, 6% 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, obyiously incorrect. The transverse groove or sulcus, which
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Dr. Shumard says is “ distinetly impressed " in the types from Texas, is
broad, shallow and- obscure in the Sucia Island specimens, but these
latter are all more or less distorted by lateral compression.

ANATINA TRYONIANA, GABB.
Anating Tryeniana, Gabb.—Pal. Cal, Vol. L, p. 150, pl. 29, fig. 240.
‘Lower Shales, Division B, at Gabriola Island; J. Richardson, 1872.
One specimen with both valves preserved, but with a small portion of
the posterior end broken off.

(ANATINA QUADRATA, (GABB.
Anitina guadrata, Gabb.—Pal. Cal,, Vol. IL, p. 177, pl. 29, fig. 64.

“From the greenish rock on the north shore of Departure Bay,
Nanaimo, Vancouver Island; associated with Pecten Traski, 'Trigonia
Evansana ‘and other species characteristic of the Chico Group of
California.” Gabb. ‘Possibly an elongated form of Thracia subiruncata,
Meek, but if not it has not been detected in any of Mr. Richardson's
collections.)

THRACIA SUBTRUNCATA, MEEK.
Plate 17, figure 7.
TAracia # subtruncata, Meek.—Trans. Alb. Inst,, 1857, Vol.IV., p. 44.

“ “ “ Bul. Geol. & Geogr. Surv. of Terr., Vol. II, No. 4, p. 363,
pl. 2, figs. 4 and 4a.

Nanaimo, V. L. Meek. Sucia Islands, in Division A; J. Richardson,
1874. One tolerably good specimen.

PaoLapoMYs Royvana, D’OrsigNy.
Pholadomya Royana, D'Orbigny, —Pal. Franc.,, Terr. Cret.,, Vol. IIL, p. 360, pl. 367.
Pholadomya subelongate, Meek. —Trans. Alb. Inst., “357, Vol. IV, p. 41.

" “ —Bul. Geol. & Geo--. Surv. of Terr., Vol. IT., No.
4, p. 362,p  2,figs. 1 and la.
Pholadomya Brewerii, Gabb. —Pal. Cal,, Vol. I, . 152, pl. 22, fig. 123.

:Nanaimo, V. I., and Newcastle Island. Meek. (P. subelongata.)
Gabriola Island, in Division B (two spe-imens); Sucia Islands, in
Division A (one specimen) ; J. Richardson, 1372 and 1874.

A critical comparison of the description and figures of P. Royana with
those of P. subelongata has led to the conclusion that the two shells are
identical. Both have the same transversely elongated, slightly vurved
elliptical outline : ‘the beaks of each are suliterminal, and the radiating
ribe of both are acute, and become nearly obsolete at the -posterior and
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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 forms of P. Royana, one of which has ten ribs and
a half, and the other twenty-nine. The Gabriola Island specimens of _P.
Royana 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
that of the type of P. subelongata. In the latter respect they approach
very near to P. Brewerii, Gabb, which appears to be only a short variety
of P. Royana.

HoMoMYA CONCENTRICA, GABB.

Panopga concentrica, Gabb.—Pal.Cal, Vol. I, p. 148, pl. 23, fig. 119.
Homemya concenirica, Gabb —Id., Vol. IL., p.p. 179 and 236.

Sucia Islands, in Division A ; J. Richardson, 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 ocoarse, irregular, concentric plications
and more or less fine strizz of growth, but it can scarcely be said -to -bhe

ribbed.
(Gonro¥Yas BOREALIS, MEEK.

Pholadomya (@onsomya) borealis, Meek.—Trans. Alb. Inst., Vol. IV., (1857) p. 41.
Goniomya borealis, Meek. —Bul. Geol. & Geogr. Surv. of Terr., Vol. IL,
No. 4, p. 362, pl. 2, fig. 2.

Nanaimo, Vancouver Island. Meek. Notin any of Mr. Richardson’s

collections.) .
CYMBOPHORA ASHBURNERO, GABB.
Plate 17, figure 8.
Macira Ashburnerii, Gabb . —Pal. Cal, Vol. I, p. 153, pl. 22, fig. 137. Ribbed

variety only.
Cymbophera Ashburnersi, Gabb.—Id., Vol. IL, p. 181, pl. 29. fig. 69.

Middle Shales, Division D, of the north-west side of Hornby Island ;
Lower Shales, Division B, at Gabriola Island ; Blunden Point, V. I.,
Protection and Sucia Islands, in Division A. J. Richardson, 1871-75.

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 very different to that of any other species of Mactrafrom the Cretaceous
rocks of North America, and accords perfectly with Mr. Gabb's deserip-
tion of the ribbed variety of C. Ashburnerii. The central area of the
valves is ornamented with large, prominent, rounded and rather regular,

L
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éonqentric ribs, which are usually much wider than the deep, DATTOW:
grooves between them. On the lunule and escutcheon the ribs are small,
narrow and acute, and commence at the superior border both in front
and behind as simple raised lines.

" The specific characters of this shell are vory nearly the same as those
of a Mactra from the Cretaceous rocks of Southern India, described by
Professor Forbes under the name Mactra tripartita, G. B. Sowerby, MSS.*
Stoliczka says that the central area of M. tripartita is divided from the
lunule by a narrow groove, and from the escutcheon by a broad, shallow
suleus, neither of which are to be seen in any of the specimens collected
by Mr. Richardson, but these markings are not mentioned in Forbes’
description of M. tripartita, nor are they indicated in either of Stoliczka's
figures of that shell.

MacTrA (CYuBOPHORA ?) WARRENANA, MEEK & HAYDEN.
Plate 17, figure 9, and plate 19, figures 3 and 3a.

Mactra Warrenana, Meek & Hayden. —Proc. Ac. Nat. Bc., Phil, Vol. VIII. (1856),
. 271,
Mactra (Cymbophora) Warrenana, Meek.—Re:Inv. Cret and Tert. Foss. U. Miss. Co.,
p. 208, pl. 30, figs. 7, a, b, ¢, 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 & half up the Nanaimo River, V. L, in Division A.

The epecimens 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 C. Ashburneri,
but Mr. Gabb’s description of the latter embraces such a wide range of
variation that there are few species of Mactra from the Cretaceous rocks
of North America to which it would not apply. Conrad claims} that
-Awo species have been confounded together under the name C. 4shburneri,
one of which is strongly ribbed, and the other marked only by fine lines
of growtb, but he is certainly mistaken in the supposition that the latter is
an Bocene fossil. In the Vancouver Cretaceous these smooth Mactras may
be distinguished at a glance from the large and coarsely ribbed variety of
C. Ashburnerii, with which they are almost invariably found associated, by
their smaller size, more decidedly triangular outline, and, more especially,

* Transactions of the Geological Society of London, Series II., Vol. VIL, p. 143, pl. 15, fig. 17.
+ American Journal of Conchology, Vol 1., p. 364. ’ !
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by their peculiar and apparently constant sculpture, which is not very
weil represented in the figure on plate seventeen.* The surface is marked
by from one to three faint, shallow grooves, or arrests of growth, which
extend from margin to margin. When there are three of these grooves,
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 pclished
and apparenily smooth, or nearly eo, to the naked eye, when examined
with a lens is seen to be covered with regularly arranged, crowded and
minute concentric strizz. On the lunule and escutcheon these stri® are
developed into prominent, rather distant, rib-like ridges, which are
plainly visible without the aid of a magnifying glass. So far as the
swface 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
Bowerby,} but the description of the latter shell is too short and insuffi-
cient to allow of an accurate comparison between the two species.

TELLINA (PERON.EODERMA ?) MATHEWSONI, GABB.
Tellina Mathewsoni, Gabb.—Pal. Cal,, Vol. I, p. 158, pl. 23, fig. 136.

Nanaimo River, V. I, two miles and a half up, in Division A; J.
Richardson, 1876. A somewhat imperfect cast with portions of the
test preserved. Mr. Gabb says that the beaks of this species are central,
but in his figure of the shell they are represented as slightly behind the
middle. In the specimen from Vancouver Island their position is
distinctly behind the middle.

TeLLiNa ((Ene?) Sp. Undt.
Plate 17, figure 10.

Shell small, much compressed, transversely and narrowly sub-elliptical,
about twice as long 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 alinewhich might be drawn from
the rear of the beaks to the base, but the umbonal ridge is not very

* As this ml:? hf’s not proved satisfactory, two additional {llustrations of the species have
deen givenon e19.
1g ; ns of the Geological Society of London, Series II., Vol IV., (1836) p. 841, pL 16,
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distinct or well defined in the upper half of the shell, and disappears
entirely in the lower. Beaks very small, not much elevated, pointing
backwards and placed a little behind the middle. Dorsal margin sloping
in both directions from the beaks; the posterior slope descending
obliquely and rather rapidly; the anterior straighter and more nearly
horizontal. Ventral bordor nearly straight for the greater part of the
length, but rounding upwards at the anterior end. Hinge teeth and
muscular impressions unknown.

‘Surface marked by exceedingly fine and delicate concentric stris, 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 7. (Ene) subdscitula, Meek,* but is more
narrowly elongated, has smaller and less clevated beaks, a much
straighter ventral margin, and no trace of any flexure on the posterior
side. In the general outline of its valves it seems to approach rather
nearly to @nona papyria of Conrad,t but the latter shell is described as
“convex,” and its ventral margin is said to be “regularly carved.”
Moreover, one of the characters of the subgenus Enona is its very
narrow, lanceolate lunule, marked by a deeply impressed line, while no
indications of any definitely margined lunule can be detected in the
present species.

TELLINA (PALEOMERA ?) QUADBATA, GABB.
Tellina quadrata, Gabb.—Pal. Cal., Vol. L, p. 169, pl. 23, fig. 138.

Middle Bhales, Division D, north-west side of Hornby Island; J,
Richardson, 1872. A well preserved and nearly perfect left valve.

TrrLLiNA (PERONEA) occipENTALIS, MEEE. (SP.)
Plate 17, figures 11 and 1!a.

Thracia (?) occidentalis, Meek.—Trans. Alb. Inst., 1857, Vol. IV., p. 44.
—Bul, Geol. & Geogr. Smv. of Terr., Vol. II.,, No. 4, p.
363, pl. 2, figs. 3 and 3a.

1;5' Seeluseek's lllleporg on the Cretaceous and Tertlary Fossils of the Upper Missouri Country,
o . nsﬂ. a, 0.
P W erican Jotrnai of Conchology, Volume VL. (1870-T1), p. 74.
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Not Tellina occidentalis, Morton., —Jour. Ac, Nat. Sc. Phil, 1842, Vol. VIII,
p. 319, pl. 11, fig. 3, which, according to
Owen & Meek, is a Lucina.

P== Telline equilateralis, Meek & Hayden.—1856. See Meek's Rep..on the Inv. Cret.
and Tert. Foss. of the U, Miss, Co., p. 196,

pl. 39, figs. ba, b, c.
Compare also Tellina Royana, D’Orb. —Pal. Franc., Terr. Cret, Vol. III, p. 422
pl. 380, figs. 9-11.

Shell inequilateral, transversely subelliptical, about one-third longer
than high, moderately convex, but a little compressed at the rides, test
rather thin. Extremities narrowly rounded, the anterior side being the
shortest and narrowest of the two ; outline of base forming a broad,
semi-elliptical curve. Dorsal margin sloping obliquely and somewhat
rapidly in front of the beaks, and less s0 behind them ; beaks small, not
prominent or elevated, directed forwards and placed a little in advance
of the middle. Postero-dorsal region compressed behind the posterior
umbonal slopes.

Surface marked by irregular, coneentric striations. Hinge teeth
unknown. Pallial sinus elongated, oblique, ascending, with parallel or
nearly parallel sides, and narrowly rounded at its inner termination
below, but, immediately under the beaks.

Length, fifteen lines and a half; height, ten lines.

Nanaimo, V. I, Meek ( Thracia occidentalis). 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 Nanaimo River, V. L,
in Division A (four casts with portions of the shell remaining); J.
Richardson, 1872.

The pallial line and muscular impressions are well defined in most of
Mr. Richardson’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 Linn®an genus Tellina has been
divided, mos: likely, judging by its external characters only, in Poli’s
subgenus Peronea 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 difference
between it and Tellina equilateralis of Meek & Hayden, the anal end of
which is said to be * slightly flexed to the left.” T occidentalis of Meek,
not Morton, is probably only a variety of T. Royana, D’Orbigny, in
which the beaks are placed a little nearer than usual to the anterior
end.
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Livearra Sociensts. (N. Sp.)
Plate 17, figure 12.

Compare Tellina strigata, Goldfuss.—Petrefacta Germaniz, Vol. II,, p. 235, pl. 147, figs.
18q, b.

Shell compressed-convex, nearly equilateral, transversely subelliptical,
length about one-third 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 advanee of the middle and pointing distinctly forwards.
Dorsal margin sloping very gently and somewhat convexly downwards in
both directions, but slightly concave immediately under the beaks in
front.

Surface marked by extremely fine, crowded, concentric striz, 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 comparatively broad,
so much so 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
very narrow and not visible without the use of a lens.

Hinge teeth and muscular impressions unknown.

Length, about eleven lines and a quarter; height, seven lines.

Sucia Islands, in Division A ; J. Richardson, 1873. One right valve,

A very interesting little shell, whose external characters seem to be
intermediate between those of Paleomara, Stoliczka, and Linearia,
Conrad. Tts shape and surface ornamentatien, both of which are very
peculiar, are so like those of Tellina strigata, Goldfuss (the type of
Palzomera), 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 presentspecies, 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 the middle, so that
its posterior side is the shortest of the two. 1t is not easy to see why
T. strigats, Goldfuss, and 7. sculptilis, Stoliczka, are placed in different
subgeners. -
LiNneariA (LiEroTHYRIS) MEEERANA, WHITEAVES.
Tellina Meekiana, Whiteaves.—Geol. Surv. of Canada, Rep. of Progress 1873-74, p. 268,
pl. of foss,, fig. 6.

Shell compressed, very slightly convex, trausversely but broadly
ovate, the height (in the most perfect specimen known) being rather
more than three-fourths of the length ; test thin. Anterior side short and
broadly rounded; posterior side much longer and narrower, bluntly
pointed or very narrowly subtruncated at the end; outline of the basal
half of the shell forming a regular semi-ovate curve. Beaks small,
depressed, pointing forwards and placed about half way between the
centre and the anterior end. Dorsal margin sloping convexly and very
gradually downwards behind 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 distinet umbonal 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 narrowly 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 might
be mistaken for this species is the ¢ Tellina (Arcopagiat) Cheyennensis "
of Meek & Hayden,* from the forks of the Cheyenre River, Dakotah, but
the last named shell may be readily distinguished by its more prominent
beaks and by its larger and wider escutcheon.

@ See Meek's Report;on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Mis-
sguri Couatry, p. 607, pL 17, ig .16, .
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CyTEEREA (CALLISTA) LACINIATA, STOLICZKA.
Plate 17, figures 13 and 134, and plate 19, figures 4 and 4a.

Cytherea (Callista) laciniata, Stoliczka. —Cret. Pelecyp. 8. Indis, p. 174, pl. 7,
_ figs. 5-6.
Oompare Cytherea (Callista) sculpturata, Stol.—Id. p. 173, pl. 7, figs. 7-9.

Shell convex, inequilateral, very variable in shape; outline trans-
vergely and broadly ovate, ovately subtrigonal or subquadrangular
but slways a little longer than high. Beaks moderately large, slightly
elevated in some specimens, but a little depressed in others, approximate,
acute, curved inwards and forwards, and placed about half-way between
the centre and the anterior margin. Superior border sloping concavely
downwards in front and convexly behind; ventral margin forming a
broad, semi-ovate curve, or gibbous near the anterior end and straighter
or curving more gradually upwards near the posterior. Hinge area
small, lanceolate, concavely and rather deeply excavated. Lunule small,
narrow, ovate-cordate, and margined by a faintly impressed line.

Surface polished and concentrically ribbed ; theribs rounded,and wider
than the deep furrows between them; not obsolete or nearly so on the
umbones.

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 fulerum, 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, 1871,
1874 and 1875.

A small, neat and concentrically ribbed species, whose characters
appear to be almost exactly the same as those of C. laciniata, 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
C. sculpturata, Stoliczka. The Sucia Island specimens of the present
species have the same shape and apparently the same kind of lunule
as the Meretriz arata of Gabb, from the Chico group of California, but
the surface of M. arata is said to be “ornamented by regular, con
centric, acute impressed lines.”
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CrTtHEREA (CARYATIS) PLANA, SOWERBY.

Plate 17, figures 14, 14a, and 145.

Venua planus, Sowerby. —Min. Conch,, Vol. L., (1812) p. 58, pl. 20, lower
figures.

Cytherea plana, Goldfuss. —Petr. Germanie, Vol. II, p. 138, pl. 148,
fig. 4.

Venus plana (Sowerby), D'Orbigny. ~ —Pal. Tranc, Terr. Cret, Vol. IIL, p. 447,

Atlas, pl. 386, figs. 1-3.
Cytherea plana, Sowerby, 8p. Stoliczka.—Cret. Pelecyp. 8. India, p. 169, pl. 7, figs. 1-4

9 =Cytherea Leonensis, Conrad. —Emory’s Rep. on the UB. & Mex. Bound.
Surv,, 1857, Vol. I, p. 153, pl. 6, fig. 1.

9= Meretriz Tippana, Conrad. —Jour. Ac. Nat. Sc. Phil, 1858, Series IIL,
Vol. IIL, p. 326, pl. 34, fig. 18.

Aphrodina Tippana, Con. —Am, Jour. Conch., 1868, Vol. IV., p. 248,

pl. 18, fig. 5.

Compare also Meretriz nitida, Gabb. —Pal. Cal,, Vol. I, p. 165, pl. 23, figs. 145 and
146.

Caryatis nitida, Gabb. —Id,, Vol. IL, p.p. 186 and 240, pl. 30, fig. 79.

Shell moderately convex, very inequilateral, variable in outline, but
usually ovately subtriangular, length always a little greater than the
height; test rather thick. Umbones broad and tumid in full grown
shells, less so in small specimens; beaks very small, usually depressed
but rarely a little elevated, curved inwards, downwards 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
advanes of the middle; anterior end narrowly rounded ; posterior end
subtruncated. Lunule elongated, lanceolate 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 cannot be seen without the help of a lens. Pallial sinus deep,
angular, pointed, and extending inwards nearly to the centre of the shell.

Right valve with three hinge teeth and a sublunular tooth. The two
cardinal teeth are small, short, close together, and slightly divergent;
they are placed immediately under the beaks, and are nearly transverse
to the hinge line. The lateral tooth is elongated, oblique, and nearly
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parallel with the hinge line behind ; its summit, too, is concavely and
sinuously grooved. The sublunular tooth, which is also elongated,
commences at the margin of the valve opposite the base of the lunule; it
ascends nearly parallel with the said margin, but separated from it by a
deep groove, and terminates at a point opposite to the centre of the
lunule,

The left valve has three hinge teeth, but no sublunular tooth. The
two cardinal teeth diverge rather widely from above downwards, and the
lateral tooth is parallel with the hinge line behind, from which it is
separated only by a narrow and not verydeep groove. The teeth of the
left valve are notso well preserved as those of the right, and it is not yet
known whether the anterior tooth in the left valve of the specimens
collected by Mr. Richardson is larger thun the middle one or not, though
it certainly is as large, or whether the lateral tooth of the same valve is
transversely rugose or smooth.

Middle Shales, Division D, north-west side of Horoby Island, four
small single valves. Productive Conl Measures, Division A, at the
entrance to Departure Bay, V. I, (one imperfect valve) and on the
Nanaimo River, two miles and & 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 already mentioned, yet they do not appear to be nearly as
much so 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 posterior end is so short and so broadly truncated as to give a
subgnadrate outline to the shell, but in others the anal side is produced
and narrowly subtruncated or bluntly pointed atits termination. Again,
out of twelve examples of C. 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'sdescription of Venus plana is tooshort to be very satisfactory,
but his figures of the shell are excellent. Mr. Richardson’s specimens
are extremely like the types of the species, mnch more so than are the
four Indian examples of C. plana represented 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 Venerida
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from the Cretaceous rocks of North America, which are probably
nothing more than varieties of this well known European shell.

The first of these is the Cytherea Leonensis of Conrad, which Mr.
Etheridge says is the commonest fossil at Nanaimo.* Conrad’s figure of
C. Leonensis suggests the idea that the original may be an elongated
variety of Cytherea plana with a rather strongly excavated lunular
declivity, and an exceptionally long and narrow, but imperfect right
valve of C. plana found by Mr. Richardson at Nanaimo rather favours
this hypothesis.

Meretriz Tippana, Conrad, of which only a single left valve is known,
and which is the type of Conrad's subgenus Aphrodina, is still more 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 the hinge, as may
be seen by sny one who will take the trouble to sompare Conrad’s
figure of the interior of A. Tippana in the fourth volume of the “American
Journal of Conchology” with the corresponding figures of the same valve
of C. plana in the first volume of the “ Mineral Conchology,” or in the
third of the ‘“Paleontologia Indica.”

Caryatis nitida, Gabb, from the Chico Group of California, is probably
also a local variety of C. plana. Mr, Gabb does not give a figure of an
adult specimen of C. nitida, but his drawing of the young shellt
corresponds to a not unusual form of C. plana when half grown, in
which the besks are elevated and the outline of the margin of the valves
is somewhat rounded.

(CyreEEREA LEONENSIS, CONRAD.

Nanaimo, V. I. Etheridge. See the remarks which follow after the
description of the preceding species.)

DosINIA GYRATA, GABB.
Dosinia gyrats, Gabb.—Pal. Cal,, Vol. I, p. 168, pl. 23, fig. 148.
Sucia Islands, in Division A ; J. Richardson, 1875. A single right

valve.
ERIPEYLA UMBONATA, GABB.

Eriphyla umbonata, Gabb.—Pal. Cal,, Vol I., p. 180, pl. 24, figs. 162 and 162a.

Nanaimo River, V. I., two miles and a quarter up and at the Sucia
Islands, in Division A ; J. Richardson, 1872 aud 1874. Five good speci-

*QuarterlyJournal of the Geological Society of Londonn, 1881, VoL XVII., p .483.
t In the second volume of the Pal®ontology of ca.lltornu. 1. S0, fig. 7. which should be
ctmpm with the speclmen represented by Stoliczka in Vol. IIf. of Lhe Indlan Paleontology,
PLY,
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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 tbe shells from the Vancouver

Cretaceous as they are in the types from California,

CYPRIMERIA LENS, GABB. (Sp.)

Plate 17, figures 15 and 15a.

Moretriz lens, Gabb.—Pal. Cal,, Vol. I, p. 164, pl. 23, fig. 143,

North-west side of Hornby Island, in Division D ; and Sucia Islands, in
Division A. The few specimens collected by Mr. Richardson all belong
to the broadly and transversely ovate, or subcircular form of the species.
There is no distinctly margined or well defined lunule, and the three
hinge teeth of the left valve are well shown. The first and second are
slightly divergent, and the third, or posterior tooth, is parallel to the
thick fulerum, from which it is only separaied in part by a shallow
groove. The second and third teeth are thin and laminar, but the first,
or anterior tooth, is thick, and excavated in the middle, but not bifid.
It would appear also that there is a distinct sublunular tooth in the right

valve.
(CyprIMERIA ? TENTIS, MEEK.

Dosinia ? tenuisy, Meek. —Proc. Ac. Nat. Sc. Phil,, 1861., Vol. XIIL, p. 815.
Cyprimeria ? tenuis, Meek.—Bul. Geol. and Geogr. Surv. of Terr., Vol. IL, No. 4, p. 361,
pl. 2, figs. 5, 5¢ and 5b.

% At several places near Nanaimo, Vancouver Island, and on Newecastle
Island; Cretaceous.” Meek. Not in any of Mr. Richardson’s collec-
tions.)

Gexvs THETIOPSIS, MEEK.
See Meek’s « Report on the Invertebrate Cretaceous and Tertiary Fossils 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 than the centre of the shell.
Pallial line crenated on either side of the sinus. Hinge teeth unknown.
Type: Venus (?) Circularis, Meek & Hayden.
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THETIOPSIS CIRCULARIS, MEERK & HaYDEN. (Sp.)

Venus (#) c¥rcularis, Meek & Hayden.—Proc. Ac. Nat. 8c. Phil,, 1856, Vol. VIII,, p. 272.

Cyelina (?) circularis, Meek. —S8mithsonian Check-list N. Am. Cret. Fossils,
' 1864, p. 13.
Lucina Richardsonii, Whiteaves, — —Geol. Surv. of Can., Rep. of Progr. for 1873-74,
P. 268, plate of fossils, fig. 1.
Thetis (1) oircularis, Meek. —Rep. on Inv. Cret. and Tert. Foss. of the U.

Miss. Co,, 1876, p. 190, pl. 17, figs. 8, a, b, c.

Hornby Island, north-west side, in Division D (one). Nanaimo River,
V. L, ten miles up {one), and at the Sucia Islands (two), in Division A ;
J. Richardson, 1871-75.

The type of Lucina Richardsonii, from ten miles up the Nanaimo River,
is & nearly perfect spesimen with the valves closed, and consequently
with all the characters of the interior hidden from view. In proposing
a provisional name for this shell the writer was much influenced by the
statement previously made by Mr. Billings, on the authority of Messrs.
Meek, Hayden & Gabb, that ‘¢ the fossils of the Cretaceous formation on
the east side of the Rocky Mountains are nearly all specifically distinct
from those that occur in rocks of thesame age on the westside,”* 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
shows the pallial sinus very well, al«o the curiously crenated margin
of the pallial line on either side of it, and all four accord exactly with
Meek's figures and description of Thetis circularis, though Meek says
that the beaks of T circularis are curved obliquely forward and inward,
whereas the beaks of Mr. Richardson’s shells are divergent and curve
outwards at their apices, much as in most species of Dosinia.

VENIELLA cRassa. (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 third
greater than the height; test thick, except round the 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 border ; posterior
side elongated, somewhat wedge shaped, but apparently obliquely

* Geologlical Survey of Canada. Report of Progress for 1872-73, p. 71,
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trancated at its extremity; base semi-ovate. Beaks small, approximate,
depressed, curved inwards and a little forwards, anterior, but not quite
terminal. Behind the beaks the superior margin ascends, first in a broad
and very slightly convex curve, after which it slopes gradually and gently
downwards to the upper margin of the posterior end. Lunule not very
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 appears to extend
from the bheaks to the posterior termination of the hingeline, 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
flattening of the valves above, in the directivn of a line which might be
drawn from the beaks to the lower extremity of the posterior end, and
ita outline is broadly lanceolate. The hinge teeth are unknown, but the
ligament was certainly external.

Surface marked by numerous concentric strie, 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, 1874. A single specimen,
with the test partly preserved on both valves, but imperfect at the anal
end. Inthe figure the outline of th: 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.

LEvicarpioy Svciexse. (N. Sp.)
Plate 18, figure 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
pointed at its junction with the ventral border; base broadly semi-ovate,
rounded in front and flatter behind. Beaks large, prominent, approxi-
mate, incurved, directed also a little forwards, and placed in advance of
the middle; umbones 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 strie, which become coarser and much more
rib-like on the posterior area. Hinge teeth and muscular impressions
unknown.

Length, ten lines and a quarter; height, nine lines.

Sucia Islands, in Division A, two right valves; J. Richardson, 1875.

This shell may be a variety of Levicardium annulatum, Gabb,* but it
is more distinctly triangular, and its concentric striee 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.

ProrocarpiuM scrroLom, MEEK. (Sp.)

Cardium scitulum, Meek. —Trans. Albany Inst, 1857, Vol, IV,
p. 40.

Protocardia scitula, Meek. —Bul. Geol. and Geogr. Burv. of Terr.,
Vol. IL, No. 4, p. 360, pl. 3, figs. 4
and 4a.

?= Leptocardia subgquadrate, Ev. & Sh. (Sp.)—8See Meek’s Rep. on the Inv, Tert. and
Cret. Fossils of the U. Miss, Co.,
175, pl. 29, fig.8, a,b, ¢,d,and e.

?=Leptocardia rare, Ev. & Sh. (Sp.) —Idem, p. 176, pl. 17, figs. 1,4,b and .

“ Koomooks, Vancouver Island ; Cretacepus.” Meek. Blunden Point,
V. L, two miles and a qaarter and two miles and a half up the Nanaimo
River, also at the Sucia Islands, in Division A; J. Richardson, 1871-75.

Mr. Meek has not failed to notice the strong resemblances that
undoubtedly exist between the present species and the Cardium
subquadratum and C. rarum of Evans & 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 costz 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 sometimes happens, the
central area of the valves of P. scitulum appears to be concentrically
ribbed, and specimens in this condition are very much like young
individuals of the C. altum of Forbes.}

* Paleonto) of California, Vol I., p. 171, pL 33, fig. 152 : and Vol. IL, D. 167, pL 30, fig. 8.
T O Gealiogical. omety of London, Second Serles, Vol VIL, 1a4s,

t
p. 148, pl. 18, ig. 15,



156

CONCHOCELE CRETACEA, WHITEAVES.

-Conchocele cretacea, Whiteaves.—Geol. Surv. Canada, Rep. Progr. 1873-T4, p. 266, pL. of
foss., figs. 2 and 2a.

Shell very inequilateral, convex, inflated, especially in the umbonal
region ; outline subquadrate, length nearly one fourth greater than the
height; test thin. Umbones broad, tumid, anterior and terminal ; - beaks
slender, subspiral, depressed, their apices curving downwards and a little
outwards. Lunule large, ovate cordate, about one fourth higher than
wide; concavely and shallowly excavated, its margin below being
sharply angular, but not very prominent. Escutcheon or cardinal area
very 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 outwards, then inwards,
and finally meet at the upper termination of the posterior end. The two
inoer ridges both commence at the beaks, after which they each curve
gently outwards, and then gradually inwards, until they meet on the
cardinal 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 comcave groove. Together they enclose a
narrowly lanceolate and shorter subordinate area within the escutcheon.

Anterior margin shallowly concave under the beaks, and forming a
subangular junction with the upward curve of the basal margin near or
a little below the middle. Ventral border broadly rounded, curving
upwards most rapidly at the posterior end, which is subtruncated and
angular at its junction with the cardinal margin above. As 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 former is slightly convex near the beaks, after 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 marked by fine, subequal, concentric, raised stris.

In the left valve the hinge appears to be composed of a single, long,
sharp tooth, which runs parallel with the cardinal margin, and which
extends from the beals almost to the posterior end. 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 simple, entire.

Length, eighteen lines; height, fourteen; thickness through the
valves, twelve.

Below Dodd Narrows, V.1, in Division A ; J. Richardson, 1872. Nine
good specimens.

LuciNa NaASUTA, GABB.

Lucina nasuts, Gabb.—Pal. Cal, Vol. I, p. 175, pl. 24, fig. 159,

Sucia Islands, in Division A ; J. Richardson, 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 SUBCIRCULARIS? (GABB.
Lucina subcircularis, Gabb.—Pal. Cal., Vol. 1, pp. 176, pl. 24, fig. 160.

Sucia Islands, in Division A ; J. Ricbardson, 1874. A cast of the right
valve, with fragments of the test preserved.

CrisocoLus corpATTs, Meek and Hayden. (Sp.)
Plate 18, Figures 3, 3a and 8b.

Cyprina cordata, Meek and Hayden.—Proc. Ac. Nat. 8c. Phil., 1857, Vol. IX,, p. 143.

Bucardia? Moreauensis, M. and H. —Ib. 1860, Vol. XIL, p. 426.

Glossus ? Moreauensis, Gabb. —1861, Cat. Cret. Fossils, p. 125.

Spheriola ? cordata, M. and H. —Rep. on Inv.Cret. and Tert. Foss. U. Miss. Co,,
p. 137, pl. 29, figs, 37, b, c.

? = Sphsriola endotrachys, Meek. —Idem, p. 139, pl. 29, fig, 2.

Loripes dubia, Gahb. —Pal. Cal, Vol. L, p. 177, pl. 24, figs. 170 and
171.
Clisocolus dubius, Gabb. —Idem, Vol. IL., p. 139, pl. 29, fig. 2.

Shell globose, very gibbous, especially in the umbonal region, higher
than long, thickness through the valves about equal 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, subspiral, their apices divergent and curving outwards; no distinct
lunule or poaterior area.

Surface of young specimens concentrically ribbed and marked also by
faint, radiating impressed lines. In adult shells theribsalmost dis-
appear, their place being taken by coarse, irregularly disposed, concen-
tric striations, a- ~ by a few broad, shallow and distant sulcations, the

L
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results of former arrests of growth. At this stage of growth, too, the
radiating lines become obsolete.

Pallial line entire, parallel with the base. Ligament external, lodged
in a rather deep groove. Hinge tceth obsolete or nearly so. Hinge
plate of the right valve swollen slightly and longitudinally under the
beaks, the swelling being bounded posteriorly by a short, obliquo exca-
vation. Posterior end of the hinge plate of the left valve marked by a
narrow, oblique groove, immediately under the fulcrum and parallel
with it, evidently for the reception of the acute fulcral edge of the
right valve.

Length of the largest specimen, twenty lines; height of the same,
twenty-one lines. In another individual the length is eighteen lines,
and the thickness through the valves is just equal to the length, the
height being twenty lines.

Nanaimo River, V. I, two miles and a-quarter up, in Division A.
A single cast. Sucia Islands, in the same Division, fourteen large and
nearly perfect shells, most of them with both valves; J. Richardson,
1872 and 1875.

The syecimens described above evidently belong to Mr. Gabb's genus
Clisocoluz, and are identical with the C. dubius of that author., Stoliczka
thinks that Clisorolus may be synonymous with Loripes of Poli, but the
former name may be convoniently retained for a group of tossil Lucinoid
shells, some of which have been described as Isocardice, which are
characterized not only Ly their edentulous hinge, but also by their
globosely cordate shape and semispiral, divergent beaks. Isocardia
cretacea of Goldfuss is probably a Clisecolus, and appears to differ from
C. dubius only inits slightly more elongated form.

The descripiion of ** Spheriola (?) cordata” (which Mr. Meek says
“ may possibly belong to an undescribed genus’) applies so perfectly to
the Sueia Island examples of the present species as to leave very little
doubt in the writer’'s mind that C. dubius and S. cordata are different
names for the same shell.  Spheriolic endotrachys of Meek appears to be
an elongated vaviety of 8. cordata, the roughnesses on the cast of the
former being probably due (o a diseased condition of the mantle of the
animal.

Op1s VANCOUVERENsIS, (N, Sp.)
Plate 18, figures +and 4«.
Shell inequiiateral, subpyriform or ovately subtrigonal, about twice as
high as long, and widest near the buse; test thick. Anterior side very
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short, its margin broadly rounded below the middle, straighter above ;
posterior side short, obliquely truncated, and apparently angular or sub-
angular at its junction with the ventral border below ; basal margin regu-
larly rounded in front, probably straighter behind. Umbones oblique,
enormously developed ; beaks situated in advancc of the middle, acute,
semispiral, and divergent at their apices. Behind the beaks a blunt but
well defined keel or ridge extends to the base of the posterior end and
separates a wide posterior area from the main body of the shell. This
posterior umbonal keel is curved convexly above, but becomes much
straighter below, and the posterior area, which is equal in height to the
shell itself, is flattened at almost a right angle to the central portion of
the valves. Lunule distinctly defined, 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 valves.

Surface marked with concentric strie of growth.

Hinge plate of the right valve (the only one known) very large,
broadly trianzular, 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 %o
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 fulecrum. 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. V. side of Denman Island, in Division B ; J. Richardson, 1871. An
imperfect right valve, with the surface much worn, and partly covered
with the base of attachment of a living specics of Bulanus,

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 of growth and the direction of the post-umbonal
groove seem to indicate that the posterior margin formed a sub-angular
junetion with the ventral border, but it cannot be positively asserted
that the base was not rounded behind. Although the characters of O.

Vancouverensis are rather imperfectly known, yet they appear to be suf
ficiently intelligible to prevent 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 Opisoma Geinitziana of
Stoliczka,* but the present species is a true Opts, and has one tooth in the

* Cretaceous Pelecypoda of Southern India, p. 289, pl. 10, fig. 11,
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right valye and two in the left, whereas in O. Geinitziznz there are
three teeth in each valve.

ASTARTE CONRADIANA, GABB.
Plate 18, figures 5 and 5a.
Astarts Conradiana, Gabb.—Pal. Cal,, Vol. I, p. 178, pl. 24, fig. 161.

Sucia Islgnds, in Division A. ; J. Richardson, 1874 and 1875. Abundant,
perfect and beaatifully preserved. ' "

The beaks of the Californian types of A. Conradiana are described as
¢ overhanging the anterior end,” but those of the specimens collected by
Mcr. Richardson are invariably placed at some distance from the front
margin and are never quite terminal. Most of the hinge dentition is
exhibited in two fragments, one of which is 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 longita-
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 was.

AsTARTE CONBADIANA, VAR. TuscaNa, GABB.
Plate 18, figure 6.

Astarte Tuscana, Gabb, —Pal. Cal,, Vol. I, p. 129, pl. 30, fig. 257.
Astarte cardinioides, Whitcaves. —Geol. Surv. Canada, Rep. Progr. 1873-74, p. 267, pl.
of foss., fig. 3.

Astarte Vancouverensis, Whiteaves.—Idem, p. 267, pl. of foss, fig. 4.

North-west Bay, V. I, and at the Sucia Islands, inDivision A; J
Richardson, 1872 and 1874.

Mr. Richardson’s specimens show clearly that Astcr:e Tuscana is only
a variety of A. Conradiana. Tle posterior end of the present shell is
doubtless narrower, more elongated, and more compreesed laterally than
it isfin A. Conradiana proper, but in a large and fiue 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 1o be only large and badly preserved
individuals of A, Tuscana, with their ribs worn flat  jer. the matrix,
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and 4. Vancouverensis, also, has been found to be nothing more than an
obliquely distorted specimen of 4. Tuscana.

_TrigoNIA Evansana, MeEk.

Trigonia Evansana, Meek. ~Trans. Alb. Inst. Vol. IV, p. 42.
Trigonia Evansii Gabd, a8 of Meek.—Pal. Cal., Vol. I, p. 189, pl. 26, fig. 177.
Tnyoma Evanasii, Meek. —Bul. Geol. and Geogr.8urv. of Terr,, Vol IL,, N o 4

p. 359, pl, 2, figs. T, 7aand 5.

‘“Cretaceous beds at Nanaimo, Vancouver’s Island » Meok. North-
west Bay, V.L., seven or eight specimens with the shell preserved, also
at the Sucia Islands, a few casts, with portions of the exfoliated test
atfached ; both in Division A ; J. Richardson, 1872 and 1874.

TrigoNIA TRYONIANA, GABB.
Plate 18, figure 7.
Trigonia Tryoniana, Gabd.—Pal. Cal., Vol. 1., p. 188, pl. 25, fig. 176.

North-west Bay, V.I., in Division A; J. Richardson, 1872. "The only
specimen yet obtained, which is represented in the figure, is a tolerably
perfect and well preserved left valve of a local variety of I. Tryoniana,
in which the oblique series of tubercles are mnusually numerous and
closely disposed.

Nucuora PECTINATA (?) SOWERBY.
Plate 18, figure 8.

Nucula pectinata, Sowerby. , —Min. Conch., Vol. IL., p. 207, pl. 192, figs. 6 and 7.

Nucula pectinata, Mantell. —Geol. of Sussex, pl. 19, figs. 6 and 9.

Nucula pectinata, I’ Orbigny—Pal. Franc., Terr. Cret. Vol. I1I,, p. 178, Atlas, pl. 303, figs,
8-14.

Lower part of the Trent River, in Division B; J. Richardson, 1871.
A distorted lefl valve, whose surface has been pressed down on, and its
margin strongly indented by, a large fragment of Entalis Cooperi which
lies obliquely under it. The crowded radiating ribs of this specimen are
in every respect similar to those of V. 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 River 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 Mollusca,” page 269, it is stated
that the umbones of shells of the genus Nuculz 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 escutcheor.
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NucurLa (AcILA) TRUNCATA, GABB.

Nucula truncata, Gabb. —Pal. Cal,, Vol. L, p. 198, pl. 26, fig. 184.
Nucula (Acils) truncats, Gabb.—Idem, Vol. IL, pp. 197 and 250.

North-west side of Hornby Island, in Division D; Gabriola Island and
S.W. side of Denman Island,in Division B; Nanaimo River, V. L, two
miles and a-quarter up, and Protection Island, in Division A; J. Rich-

ardson, 1871-75.
(NucvLa TrasgANA, MEEK.

Nucula Traskana, Meek.—Trans. Alb. Inst., 1857, Vol. V., p. 39.

Nucula Traskans, Meek.—Bul. Geol. and Geogr. Surv. of Terr., Vol. IL, No. 4, p. 356.
Nanaimo or Comox, V.I. Meek. ¢ A species which,” Mr. Meek says,

¢ will probably be recognized by its ventricose, trigonal-ovate form, and

nearly central beaks.”' No shell corresponding to the descriplions of

N. Traskanz has been detected in any of Mr. Richardson’s collections.)

YoLpia StrIATULA, FoRrBES. (Sp.)
Plate 18, Figure 9.

Leda striotula, Forbes. = —Trans. Geol. Soc. Lond , Series 2, Vol. VII,, p. 148, pl. 17T
fig. 14.

Yoldia striatule, Stoliczka.—Cret. Pelecyp. S. India, p. 323, pl. 4, fig. 2, and pl. 17, fig. 6.

North-west side of Hornby Ialand, in Division D.; South-west side of

Denman Island, in Division B.; Sucia Islands, in Division A.; J.
Richardson, 1871-75.

" Besides the concentric strite of growth, the surfice of the valves of
this little shell is marked with minute, sub-oblique, impressed lines,
which are not visible to the naked eye. These latter were carefully
described and figured by Forbes, but Stoliczka did not seem to be aware
of their existence, or at any rate makes no mention of them.

AXINFA VEATCHII, GABB.
Azinza Veatehis, Gabd. Pal. Cal, Vol. I, p. 197, pl. 25, figs. 183 and 183a.
North-west side of Hornby Island, in Division D.; Blunden Point
(large and common), North-West Bay (also numerous and large), and
entrance to Departure Bay, V. I.; also at the Sucia Islands (where it is
plentiful but usually small), in Division A.; J. Richardson, 1871-75.
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(ARCA ? EQUILATERALIS, MEEK.
Urea (Cucullza ¥) equilateralis, Meek.—Trans. Alb. Inst., 1857, Vol. IV., p. 40.
Arca 2 squildteralis, Mesk. —Bul. Geol. and Geogr. Surv. of Terr., Vol. IL,
No. 4, p. 357, pl. 3, figs. 6 and 6a.
“ Nanaimo (?) Vancouver Island; Cretaceous.” Meek. Not obtained at
any of the localities visited by Mr. Richardson.)

NEuMonoN VANCOUVERENsIS, MEEE. (Sp.)
Plate 19, figures 1 and la.
Area Vancouverensis, Meek. —Trans. Alb. Inst.,.Vol. IV, p. 40.
Arca Breweriana, Gabb. —Pal. Cal,, Vol. I, p. 193, pl. 25, fig. 181.
Grammatodon 8 Vancouverensis, Meek.—Bul. Geol. and Geogr. Surv. Terr., Vol. II,, No.
4, p. 356, pl. 3, figs. 5 and 5a.

« Koomooks, Vancouver lsland; Cretaceous.” Meek. South-west side
of Hornby Island, in Division D; south-east end and south-west side of
Denman Island, in Divisions C and B; Sable River and Blunden Point,
V.L, in Division A; J. Richardson, 1871-73.

This species was described from individuals which were probably
immature; for the length of the type figured by Meek is stated to be
075 inch, and the height 0'47. The specimens collected by Mr.
Richardsen, which are believed to be referable to A. Vancouverensis, 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 characters, but -the outline of
the valves varies considerably in different individuals. In some.the
hmge line and -basal margin are nearly parallel, the posterior end is
rather squarely truncated, and the two extremities are nearly equal in
breadth. This must be regarded as the typical form, it being the one
which corresponds most nearly to Meek’s description and figures of A.

Vancouverensis. In another variety the posterior side is distinctly wider

than the anterior; the hinge line and basal margin are not quite parallel,
but somewhat divergent, and the cardinal margin ascends gradually from
the anterior to the posterior end ; the ventral border rounds up rapidly
in a broadly convex curve from the middle of the valves to the termina-
tion of the hinge line in front; the posterior end is obliquely truncated
above and bluntly pointed below. The fine adult specimen firom Blunden
Point, represented on plate 19, gives a good idea of the shape of this
variety, which, howeve., is connected with the more typical form of the
species by several intermediate gradations,
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The hinge plato, which is nearly as long as the shell itself, is straight
above, slightly arcuate below, and widens outwards at each end.
Opposite to the beaks, or a little behind them, there are a few minute,
crowded, granular denticles, arranged obscurely in three obliquely
ascending, but nearly transverse, rows. The whole of the teeth proper
are large, elongated, horizontal and nearly parallel with the cardinal
margin, but at their inner terminations they curve distinctly downwards-
In the adult shell there are three or four anterior and five posterior
teeth in the right valve, while in the left there are three anterior and
four posterior. The anterior teeth of both valves are grooved
transversely, but the posterior teeth are smooth. The nearer Ati;he
teeth are to the inner margin of the hinge plate the shorter they are,
and vice versa. The upper posterior tooth is more than hslf the length
of the hinge line.

Mr. Meek says: “I am not well enough acquainted with the hinge of
this little shell to be quite sure that it is congeneric with the form on
which I proposed to found the genus Grammatodon in the ¢ Paleontology
of the Upper Missouri.” One of the casts shows a little of the impression
of the hinge in front of the beaks, with apparently four or five small
teeth or denticles, ranging obliquely forward and upward.” *

The hinge dentition of the sub-genus Nemodon is thus described by
Conrad: “Hinge line long and straight, or slightly curved under the
umbo; hinge in the left valve with three linear teeth parallel with the
anterior cardinal margin; posterior lateral tooth double, very lqﬁg,
linear; under the apex a few granular teeth.” ¥ The number of posterior
lateral teeth is obviously not of generic importance, depending as it
does on the age or size of the shell. In Arca Eufalensis, the type of
Nemodon, which is represented as about an inch in length, there appear
to be two posterior teeth in the 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,
evideatly for the recoption of two fully developed teeth, and one
rudimentary tooth in the opposite valve. There can be little doubt,
therefore, that the present species should be referred to Nemodon rather
than to Grammatodon.

¢ Bulletin of the Geological and Geographical Survey of the Territories, Vol. 3, No. 4, p. 857
+.American Journal of Conchology, Vol, V., (1870) p. 97.
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CucvLL2A (IDONEABOA) TRUNCATA, GABB.
Plate 19, figures 3 and 2a.

Cucullza truncats, Gabb, —Pal. Cal,, Vol. I, p. 196, pl. 25, fig. 182.

#—C. (Idoncarca) Nebrascennis, Owen.—8ee Meek's Rep. Cret. and Tert. Foes. U.
Miss, Co., p. 88, pl. 29, figs. 5, a, d. .-

?=a C. (Idonearcs) Shumardi, M. & H.—See the same work, p. 86, pl. 28, figs. 15a-y,
and pl. 29, fig. 4.

Possibly a var. of C. glabra, Parkinson.—For the synonymy of this species see Pictet &
Campiche’s Pal. Bulsse, Foss. Bte. Croix,
Vol. III,, p. 456.

Middle Shales, Division D, of the west side of Hornby Island ; Lower
Shales, Division B, of Gabriola Island; Productive Coal Measures,
Division A, at Nanaimo River, two miles and a-half up, and North West
Bay, V.L; also at the Sucia Islands; J. Richardson, 1871-75.

This species is subject to considerable 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 the
anterior. Others have almost exactly the same outline as the * mature
specimen” of Cucullea Nebrascensis figured 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 inlength, are marked by crowded radiating ribs, which are nodulous
in consequence of their being crossed by equally numerous, raised,
concentric strie. In adult individuals the radiating r.bs 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. The
test of aged shells is upwards 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 rather small, transverse teeth or denticles
in the centre. The lateral teeth, which are 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 part of the hinge plate on which it is placed, and are not
minute, granular, or arranged in two or three rows which ascend
obliquely upwards and outwards, as in Nemodon. Some of tuese central
denticles are little more than raised, rounded tabercles,
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Acrording to Mr. Gabb, « C. truncata is allied to C. Nebrascensis, Owen ;
but differs in the smaller beaks, proportionally longer form, more
obhqne truncation postel iorly, and in being more produced in the
anterior basal region.” “There is also,” he adds, a difference in the
hinge. In C. Nebrascensis the lateral teeth radiate, as it were, from an

"imaginary point, while in the present species they are parallel with each
other and with the upper edge of the hinge plate, and their inner ends
aré bent at a right angle.” * Since these remarks were written MF.
Meek has published excellent new desiriptions and figures of C. Nebras--
censis, and a comparison of these with twenty more or less perfect
specimens of C. truncatu from the Vancouver Cretaceous shows that the
beaks of C. truncata are fully as large as those of C. Nebrascensis, and
that the hinge dentition and outline of the valves are alike in both.

There are several reasons for supposing that Cucullea Nebrascensis of
Owen, C. Shumardi of Meek & Hayden, and C. truncata of Gabb, have
been separated as distinct species on insufficient grounds, and that all
three may be mere varieties of the C. glabra of Parkinson, of whichC.
Jibrosa, Sowerby, is generally admitted to be a synonym. At present it
does not seem prasible to distinguish detached immature valves of C.
truncata from those of C. Shumardi or C. fibrosa by any known character,
and C. Nebrascensis appears to bear the same relation to C. Shumardi and
1o C. truncata that C. glabra does to C. fibrosa. In C. glabra proper, as
the name imports, and in C. Nebrascensis, the radiating ribs are absen‘t.or
nearly so at all stages of growth, but in C. fibrosa, C. Nebrascensis
and C. truncata they are always present, though somotimes rather
obscure.

In 1860 Mr. Meck united C. Shumard: to C. fibrosa, but’ subsequently
changed his opinion on this point, on the ground, first, that C. sibrosa “is
a Gault and Greensand species,” while C. Shumardi  has only been found
in beds equivalent to the true chalk; { and, secondly, because D’'Orbigny
states that the right valve of C. fibrosa is the largest of the two, whereas
in C. Shumardi the left valve is the largest. But to these aiguments it
may be replied: (1) that the circumstance that C. fibrasa is known to
ocenr in the Lower Greensand, Gault, and Upper Greensand of Eurvpe,
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

® Palaontology of Calfornia, Vol. 1., p. 1
t Beport, on the Invertebrate Cretaceous and Tertiary Fosslls of t.he Upper Missouri Oountry.

p- 87,
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plate 312 of the Atlas to Volume IIL of the * Terrains Crétacés,” which
is described as a cast of C..fibrosa, viewed at the buccal eide, the left
valve is unqaestionably represented as the largest. ey
It is, -however, oniy prOpér to add that in an adult specimen o_f‘ C.
glabra figured by D'Orbigny the length is one-thiid greater than the
height, whereas in C. truncata and C. Nebrascensis the height and length
are often nearly equal, and in the mosi eiongated specimens of the latter
yet collected, the length is only one-sixth greater than the height. . -

MYTILUS PAUPERCULUS, GABB.

Mytilus pauperculus, Gabb. —Pal. Cal,, Vol. I, p. 183, pl. 26, fig. 165.

Compare M. mbarcustus, Meek & Hayden. —See Meek’s .Rep. on Inv. Cret &
Tert. Foss. U. Miss. Co., p. 69, pl. 38,
figs. 2a, b.

Sucia Islande, 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.

MobioLA oRNATA, GABB.
Mosdiola ornats, Gabb.—Pal. Cal,, Vol. I, p. 184, pl. 24, fig. 166.

N. W. 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, Remeor, from the
Cretaceous rocks of Texas, but the two species may be easily distinguished
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, SHUMARD.

Plate 20, figures 1, 1a and 1.
Pinna calamitoides, Shumard —Trans. Ac. Sc. St Louis, 1858, Vol. L, p. 124.

“Shell elongated, triangular, compressed, slightly curved, umbones
rounded ; buccal portion attenuated; ligament margin acute, arcuate;
pallial margin gently concave; surfice 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 distinet,
regular and nearly equidistant, but on the pallial portion they are par-
tially effaced and assume the form of irregular and rather broad 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 someéwhat mutilated, the extremities being broken off and the sure
face more orless exfoliated. An examination of mare perfect individuals
may therefore render it necessary to slightly modify the above descrip-
tion.”

“ For. and Loc.—Cretaceous formation of Nanaimo River, Vancouver
Island. The fragment of rock in which the specimen was embedded is a
dark, greenish, argillaceous, sandy-textured limestone, with dark, igneous
pebbles disseminated through it.” Shumard.

Six well-preserved fragments of this species were collected by Mr.
Richardson in 1874, at the Sucia Islands, in Division A, but they give
very little additional information as to its characters. 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
to be identical with it.

(MELEAGRINA ANTIQUA, GARB.
Meleagrina antiqus, @abb.—Pal. Cal.,, Vol. IL, p. 192, pl. 31, fig. 89.

“ From Departure Bay, Nanaimo, Vancouver Island, associated with
Trigonia Evansana, Pecten Traskii, and other fossils equally characteris-
tic of the Chico Group.” Gabb. No specimens of this shell were col-
lected by Mr. Richardson.)

INOCERAMUS UNDULATO-PLICATUS, REMER.
Plate 20, figures 2 and 2a.
Inoceramus undulato-plicatus, Reemer.—Die Kreidebildungen von Texas (1852) p._ 63,
pl. 7, fig. I.

“ Testa oblique ovata, subtetragona, parum convexa, concentrice irre-
gulariter striata, radiatim undulato-plicata; plicis latis, parum elevatis,
subnodosis, a linea teste diagonali ad peripheriam divergentibus, subar-
cuatis. Strato superiore fibroso teste tenui.” At the waterfall of the
Guadalupe below New-Braunfels, Texas. Rcemer.

“Septarian clays at Nanaimo and Valdez Inlet:” Etheridge. Lower
Shales, Division B, at Sable River, V. L, not very common; Productive
Coal Measures, Division A, at Blunden Puint and North West Bay, V. L.,
abundant, perfect, and in fine condition ; J. Richardson, 1871 and 18%72.

A peculiarly sculptured shell, not likely to be mistsken for any
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described European species. On a cursory examination the markings of
its valves remind one, in a general way, of those of Plicatula, or of some
species of Alectryonia. The foldsdiverge downwards and outwards to the
lateral margins on either side, the points of divergence being coincident
with an oblique line which might be 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 bealss to the opposite
margin.
INocERAMUS MYTILOPSIS, CONRAD.

Plate 20, figure 3.

Inoceramus mytiloides, Romer.—Die Kreidebildungen von Texas, p. 60, pl. 7, fig. 5
(As of Mantell.)

Inoceramus mytilopsis, Conrad.—Emory’s Rep. U. 8. and Mex. Bound. Surv., Vol I, p.
153, pl. 5, figs. 64, b.

Texas: Remer and Conrad. Septarian clays at Nanaimo and Valdez
Inlet; Etheridge. Trent River, V. 1., above and below the falls, also
Bradley Creek, in Division B; J. Richardson, 1871.

As will be seen by the synonymy above quoted, Dr. Ferdinand Rcemer
has identified this shell with the Inoceramus mytiloides of Mantell, which
most palzontologists have united to the widely distributed I. problematicus
of Schlotheim, while Conrad regards it as a distinct species. The Trent
River specimens of I. mytilopsis are in all respects similar to the Texan
shell figured by Reemer, und both differ from the typical form of 7. myti-
loides or I. 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. The anterior border of most indivi-
duals is truncated inwardly and obliquely beneath the beaks, and the
posterior portion of the pallial border is nearly straight, so that the
margin of the lower half of the shell is subangular in the middle; the
posterior extremity also is subtruncated. These latter characters, how-
ever, are no’ constant, for in one or two of the Vancouver examples of
I mytilopsis the margin of the lower half of the shell is not subanguler
in the middle, but forms a broadly rounded semiovate curve which
extends from the beaks to the termination of the posterior end below,
and the hinder stremity is narrowly rounded.
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In the comparative length of its hinge line, this Inoceramus somewhat
resembles the Nebraska variety of I. problematicus described and figured
by Meek as I. problematicus, var. aviculotdes.*

INOCERAMUS VANCOUVERENSIS, SHUMARD.
Plate 20, figures 4, 4z and 43.

Inoceramus Vancouverensis, Shumard. —Trans. Ac. Sc. St. Louis, Vol. I, (1858) p.
123.
?= Inocsramus Elliotii, Gabb. —Pal. Cal. Vol. IIL,, (1869) p. 193, pl. 31,
- fig. 90a.
9= Inoceramus alius, Mcek. —Hayden’s Rep. Geol. Surv. Terr., 1871, p:
302.
“ “ & « —Rep. Inv. Cret. and Tert. Foss. U. Miss. Co.

P. 43, pl. 14, figs. 14, b.
Compare Inoceramus propinguus, Munster.—Goldfass. Petr. Germ. Vol. II, (1840) p.
112, pl. 109, figs. 9a, .

“Shell large, ovate subquadrate, not very oblique, gibbous and sloping
gradually but somewhat irregularly to the basal margin, height equal to
or greater than the length; cardinal margin straight or very slightly
arched; buccal and basal margins regularly rounded, and forming
together nearly a semicircle; anal side lengthened, its margin gently
arched, and forming, with the cardinal margin, rather more than a right
angle; umbo very ventricosc abive; beaks directed obliquely forward,
incurved, very olevated, obtuﬂel) pointed, situated nearest the buccal
margin; surface marked with broad, rounded, unequal concentric folds,
and fine, nearly equidistant, slightly prominent concentric lines. In
very young specimens a few longitudinal strim are to be seen passing
over the umbo, which, in most spccimens in the collection, becomes
suddenly very ventricose, 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 resembles somewhat Imoceramus convexus
(Hall & Meek), from which it is easily distinguished by the concentric
lines of the surface, which are much wider apart. The I. Vancouverensis
is also much less oblique, and this character also separates it from
1. Sagensis (Owen), to which it bears some resemblance.”

“ Dimensions.—The measurements of the best specimen in the collec-
tion are—length, fourinches; height, four inches; thickness of left valve,

“" Il!)ip:rt on the lnvertebraﬁe Cretaceous and Tertiary Fosslls of the Upper Missouri Country,
P. , i,
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three-quarters of an inch. There are, however, some fragments which
show that this species attains a much greater size, perhaps mox'e than
double the dimensions here given.”

“Form. and l.oc.—Occurs in the dark argillaceous, compact limestone
of Nanaimo River, Vancouver’s Island.”-Shumard.

Nanaimo 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 side 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 I. altus of Meek. I. Eiliotii of
Gabb appcars also to be possibly synonymous with I. Vancouverensis. 1t is
quite likely that the present species may prove to be identical with the 1.
propinquus of Munster, which Eichwald, Geinitz, Pictet and Stoliczka
regard as a large variety of I. problematicus, Schlotheim. Goldfuss’ des-
cription and figures of I. propinguus apply remarkably well to most
specimens of I. Vancouverensis, though, as a general rule, the concentric
plications of the latter shell are generally more prominent, distant and
regular than they are represented as being in I. propinguus.

A few exceptional specimens of I. Vancouverensis broaden rapidly
below the middle, so that the maximum length of the shsll equals, or
even exceeds the height. It was probably this form of species thut Dr.
Shumard had in view when he compared it with I. converus and I.
Sagensis. 1. converus, however, has a long hinge line, which is nearly
parallel with the longer diameter of the valves and belongs, therefore, to
the sub-genus Catillus: Zittel and Pictet both think it may be a variety
of I. Crippsi. I. Vancouverensis, on the other hand, always has a short
hinge line, and is a typical Inoceramus, in the sense in which that genus
has recently been restricted and redefined by Meek.

Some specimens of the broad, short variety of I. Vancouverensis
approach rather near to I. Nebrascensis, var. Sagensis, 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 are
scarcely incurved, whereas those of I. Vancouverensis are both prominent
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and very decidedly curved inwards. The extraordinary protuberance of
the umbones in some individuals of this species, to which reference is
made by Dr. Shumard, appears to the writer to be due to a distortion of
the shell at an early stage of growth.

INOCERAMUS NEBRASCENSIS, VAR SAGENSIS.

Inoceramus Nebrascensis, Owen. —Rep. Geol. Minnesota, Iowa and Wie-
consin, (1852) p. 582, pl. 8, fig. 1.
Inoceramus Sagensis, Owen. —1Ib,, pl. 7, fig. 3.

Inoceramus Sagensis, var Nebrascensis, Meek.—Rep. Inv. Tert. and Cret. Foss. U. Miss.
Co., p. 52, pl. 13, figs. 2q, b.
“Septarian clays at Nanaimo and?Valdez Inlet;" Etheridge. Sucia
Islands, in Division A; J. Richardson, 1874. A single right valve,
measuring about four inches and a quarter in length, by three inches and
three quarters in height.

(InocerAMUS TEXANUS, CONRAD.

Inoceramus Tezanus, Conred.—Emory’s Rep. on the U. S. and Mex. Bound. Surv., Vol,
I, (1857) p. 152, pl. 5, fig. 7.

“Septarian clays at Nanaimo and Valdez Inlet;” Etheridge. An
imperfectly characterized species, not identified as occurring in any of
Mr. Richardson’s collections.”)

INoCcERAMUS CRIPPSII, VAR PROXIMUS.

Inoceramus prozimus, Tuomey. —Proc. Ac. Nat. Sc. Phil,, 1854, Vol. VII.
p. 171.

Inoceramus subundatus, Meek, —Id,, 1861, Vol. XIIL, p. 315.

I. prozimus, Tuomey ? Meek. —Rep. Inv. Tert. and Cret. Foss. U. Miss.
Co., (1876) p. 53, pl. 12, figs. Ta, b.

« 0 “« U yar subcircularis, Meek.—Ib. p. 55, pl. 12, figs. 2g, b.

I. Crippsii, var subundatus, Meek. —Bul. Geol. and Geogr. Surv. of Terr.,

Vol. II, No. 4, (1876) p. 358, pl. 3,
figs. 1 and lg, but, perhaps not figs.
3 nor 3a of the same plate.

#=I. Whitneyi, Gabb. —Pal. Cal, Vol. IL, (1869) p. 193, pl.
32, fig. 91.

Lower part of the Trent River, in Division B; Nanaimo River, two
miles and a quarterup, and Blunden Point, V.I., also at the Sucia Islands,
in Division A; J. Richardson, 1871-74.

The writer feels satisfied that the I.proximus from Mississippi, Alabama
and the Upper Missouri Country cannot be satisfactorily separated from
the I. subundatus of Vancouver Island, even as a tolera” )well marked
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variety. 1. Whitneyi of Gabb, from the Chico Group of California, appears
to be more like the type of I. Crippsii as figured by European writers,
and differs from the present shell only in its somewhat greater length in
proportion to its height, and in its slightly more prominent beaks.

. INocERAMUS CRIPPSII, VAR. SUCIENSIS.

Inoceramut Crippsii, var subundatus, Meek. (in part.)—Bul. Geol. and Geogr. Surv. of
Terr., Vol. IL, No. 4, pl. 3, figs.
3, 3a, but not figs. 1 and la of
the same plate

Shell tranversely subovate, not much longer than high ; anterior side
wider as well as much shorter than the posterior; posterior side some-
what produced, narrowing rapidly upwards from below, and obliquely
subtruncate 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 Denman Island,
in Division B; J. Richardson, 1871. 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 I. Crippsii, but in the variety proximus, (or subelongatus) the posterior
side is wider than the anterior, and the umbones are not prominent.
Mr. Meek’s figures on plate 3 of Vol. I1., No. 4, of the Bulletin of the Geo-
logical and Geographical Survey of the Territories give a very corvect
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 specimon figured by Mr. Meek, and that
the concentric folds of the former are nearly obsolete.

INocERAMUS CRIPPSII, VAR. BARABINI.

Inoceramus Barabini, Morton. —Syn. Org. Rem,, (1834) p. 62, pl. 17, fig. 3.

Inoceramus gibbus, Tuomey. —Proc. Ac. Nat. Sc. Phil,, (1854) Vol, VIIL,,
p. 170. )

Inoceramus cuneatus, Meek & Hayden. —1860, Ib, p. 181.

Inoceramus Créppsic? var. Barabini, Morton.—Meek. Rep. Inv. Tert. and Cret. Foss. U
Miss. Co., p. 49, pl. 12, fig. 3, pl. 13, figs,
1g, b and ¢, also woodcuts Nos. 1 and 2
on p. 60.

New Jersey. Morton; Alabama, Tuomey; Yellowstone River, Mon-
M
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tana ; Meek. Sucia Islands, in Division A ; J. Richardson, 1874. Six
good specimens.

This is the oblique, transversely elongated, and narrowly subovate form
of the species, which'is regarded by Meek as the type of Morton’s I
Barabini.

(INOCERAMUS CONFERTIM-ANNULATUS, REMER.

Inoceramus confertim-annulatus, Remer.—Die Kreidebildungen von Texas (1852), p. 69;

pl. 17, fig. 4,

“ “ « Conrad, in Emory’s Rep. on the TU. 8. and
Mex. Bound. Surv,, Vol. I, (1857) p. 151,
pl. 5, fig. 6.

“ Nanaimo and Valdez Inlet.” Etheridge. Apparently a compressed
variety of I. Crippsii, with close set, numerous, concentric undulations.
No specimens were collected by Mr. Richardson which accord precisely
with the descriptions and figures of Rcemer’s species.)

LIMA MULTIRADIATA ? GABB.
Léma multiradiata, Gabb.—Pal. Cal,, Vol. IL., p. 201, pL 33, fig. 101.

Entrance to Departure Bay, in Division A; J. Richardson, 1871.

An imperfect 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, thongh the lines of growth are
well marked.

(PEcTEN TRASEKEII, GABB.

Pecten Traskii, Gabb.—Pal. Cal., Vol. I, p. 200, pl. 26, fig. 187, and Vol. IT., p. 198, pl.
32, fig. 95.

“ North shore of Departure Bay, near Nanaimo, Vancouver Island.”
G'Ibb A fragment of a valve of a Pecten collected at the same locality
wor s Tlezosocou in 1871 may belong to this species, butonly the inner
it ;o 7 ¢ v Testis visible, the exterior being completely buried in the

o L

tougl, tenacious matrix.)
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HiINNITES, OR SPONDYLUS. (Sp. undt.)

Entrance to Departure Bay, V. L, in Division A ; J. Richardson, 1871,
Two very imperfect single valves.

Exoayra. (Sp. undt.)

Entrance to Departure Bay, V.L, in Division A ; J. Richardson, 1871.

An upper valve, rather more than an inch and a-half in height and a
little less than an inch in length, but imperfect round the margin, and
with the test exfoliated.

Its shape is essentially the same as that of the corresponding valve of
the E. parasitica of Gabb* and the E. interrupta of Conrad, both of which
are possibly.varietal forms of the E. haliotoidea of Sowerby and other
European writers. These three shells have one character in common,
namely, that the keel or ridge on the upper valve, which extends in a
gradually 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.

Osrrza. (Sp. undt.)

Entrance to Departure Bay, V. L, in Division A ; J. Richardson, 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 5, 54, 63, 5¢c and 5d.

Anomia Vancouverensis, Gabb.—Pal Cal, Vol. IL, p. 202, pl. 33, fig. 102.
Compare Anomia lineata, Gabb.—Ib., Vol. I, p. 203, pl. 26, fig. 193.

Two species of Anomia aredescribed and figured in the ¢ Palzontology
of California.” The first of these is the Anomia lineata, of which only
the upper valve is known, and which is stated to be common at several
localities in California, in the Chico Group. Its principal characters are
summarized by Mr. Gabb as follows : ¥ Shell thin, variable in shape;
commonest form subcircular, often obliquely truncated on the right side;

* Paleontology of California, Vol I., p. 205, pl. 6, figs. 192a, b, and pL.81, fig. 273a.
o ‘f" Jg;rnl:l of the Academy of Natural Sciences of Philadelphia, Vol 8, Becond Saries, p. 880,



176

beak of upper valve small, distinct, marginal or subiarginal. Surface
marked by fine, linear, radiating ribs, often dichotcmons, sometimes
laterally undulated and crossed by concentric lines of growth which
sometimes become squamose. Muscular scar large. Under valve
unknown.” The second is the A. Vancouverensis, from “ Departure Bay,
near Nanaimo,” of which only the lower valve has been obtained, which
is thus described by Mr. Gabb: “Shell circular, thin; upper valve
iinknown; lower valve flat, marked by strong lines of growth and by
very faint radiating lines; aperture elongated, oblique, occupymg
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 valve of A. kineata, nob., which belongs to the same group in the
same formation, and of which the lower valve 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. T, above the falls, are full of detached upper valves of a species of
Ammza, which the writer has very little hesitatiom in referring to A.
Vancouverensis. 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 could be discovered of the lower or perforated valve, although it
was carefully searched for. The upper valve is convex or compressed-
convex : its outline is very variable, the most common form being
transversely ovate; the right side being produced and narrowly rounded
at the end, while the left side is short and broadly rounded at the margin.
Some specimens are more elongated transversely than others, bul the
length is always greater than the height. The beaks, which are small,
marginal, and not much elevated, are situated at varying distances
betweeu the centre and the left margin, but are sometimes placed very
near the latter. The concentric stri® 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 flexuous or
bent, radiating strie, which are too small to be seen with the naked eye,
and which can only be defined clearly by the use of a somewhat powerfual
simple lens. Besides their own proper sculpture, these upper valves are
often impressed with the fine or coarse ribbing, as the case may be, of
other sbells to which they were formerly attached, the most abundamt
species with which they are associated being Ptychoceras Vancouverense
and Inoceramus mytilopsis.

If the specimens last described are really the uppe iplves of .4:



177

Vancouverensis, it would seem that the only difference between that
species and A. lineata is, that in the latter shell the radiating markings
are somewhat coarser than they are in the former; for in Mr. Gabb’s
figure of A. lineata the “ fine, linear, radiating ribs " are represented as
plainly visible to the naked eye.

BRACHIOPODA.
TerEBRATULA WACOENSIS, REMER.

Terebratula Wacoensis, Remer.—Die Kreidebildungen Von Texas, p. 81, pl. 6, figs. 2, q,
5ec.
_Banks of the Trent River, V.1, in Division B; J. Richardson, 1871.
A well preserved and nearly perfect cast.

RaynoHONELLA. (Sp. undt.)

Sucia Islands, in Division A ; J. Richardson, 1874. Oune nearly perfect
but immature specimen, which is little more than a cast, and two or
three detached valves in an equally bad 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.

DisciNa Vancouverensis. (N. Sp.)
Plate 20, figure 6.

Upper valve, the only one 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 posterior
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.

8. 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

obliterated.
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ANTHOZOA.

SamrLoTRocHUS (?) Vancouverensis. (N. Sp.)
Plate 20, figures 7 and 7a.

Corallum small, shortly and broadly conical, not much higher than wide,
slightly curved, transverse section nearly circularin outline, upper margin
oblique, sides spreading and rapidly divergent, base acute. Calyx ap-
pavently rather shallow, septa about thirty, extending from the outer wall
towithin a short distance of the centre. Surface marked with crowded,
smooth (?) radiating ribs.

Greatest height, five lines; breadth at the 1op, four lines.

S. W. side of Hornby Island, in Division D; J. Richardson, 1871. A
single, imperfect and badly preserved specimen.

The surface markings are not well shewn, and the upper margin of the
coral is partly broken away. The ribs and septa both appear {o have
been smooth, and neither seem to have been elevated above, or to have
projected beyond, the upper margin of the coral. iTheseptaare so crushed
and distorted that it is impossible to make out their cyclical arrangement,
but they uppear to have boen grouped originally in pairs, which coalesce
or unite at their inner terminations, and which alternate with simple,
entire septa.

Platytrochus speciosus, of Gabb and Horn,* is straighter than the present
speciés, its upper margin is more nearly horizontal, and its septa and
costm are said to be both granulous and exsert.

Smilotrochus curtus,t of the Chico Group of California, has ¢ the base
rounded or very blunt,” and the “sides but slight!y diverging.”

® «Journal of the Academy of Natural Sciences of Philadelphia,” New Series, Vol. IV., p. 399,
pl 09, Aigs. 1517,

t ¢ Palpontology of California,” Yol II., p. 205, pL. 34, tigs, 106 and 106g.
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CONCLUSION.

With the exception of a few fragmentary remains of plants, the
whole of the fossils collected by Mr. Richardson are from the lower part
of the formation, or, to speak more accurately, from Divisions A to D
(inclusive) of the Comox area, and from Divisions A and B of the
Nanaimo Coal-field and its outlier in the Cowitchen district. The
following table has been comstructed to show the range of each
species or well-marked variety in these lower and subordinate
divisions of this part 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 represented by specimens which are too
imperfect to be identified with a reasonable degree of probability.

VANCOUVER CALIFORMIA
CRETACEOUS. ) CrETAOROUS.
Nawzs or Seecres v M. RICHARDSON'S -
COLLEOTIONS. -4 gl 8dlga
alBlc|p. HEHEHEE:
g 1] [
oo (Po |8 |BHo
CEPHALOPODA.
. Nautilus Suciensis......cee00000 . e eee
. o Campbelli ....., ..... eereees
ol o o | Heteroceras Conradi.......coiuievanns
ol o Ammonites Gardeni....cocc0c0000eee .
. Vancouverensis ....eecee.e
. Velled®...ooe 0eees o eeese| ?
N Selwynianus ..oeceeseesees
. . Indra...cooveneee cecesaas
el o complexus, var. Buciensis. . .
ol o . Newbenyanus......ccoue..

915 4 |ieosvaveees(Carried forward)e.ve s auaens 1




Nauzs or Srxcizs v Ma. RICRARDSON'S

COLLECTIONS.

ceeesessses(Brought forward)...........
Ammonites Jukesii ¢cceeevetcaaccnens
Hamites cylindraceus......ccoeeeeeeee
Ptychoceras Vancouverense. .c.ceoeese.
Baculites ChicoensiB ?..ccccceececcccss

u occidentali.ceeee cocoscenee

GASTEROPODA.

Surcula Suciensis cceeeeeecee .00 eennn
“  raricostats ....ccoc0eencccecnnn

Fulguraria Navarroensis.ecese eoseesss

Fusus Kingiieeveee eeeses

Serrifusus Dakotensis, var. Vancouver-
ensis ........

Perissolax brevirostrig...... cccoeeeess
Littorina compact&.c.ceeeeeeccecesees
Potamides tenuis....ccceeveecccccens

¢  var. Nanaimoensis....

Cerithium Lallierianum, var. Suciense.

Tessarolax distorta.....coosseveneenes
Anchura stenoptera........... cesenne .
[3.31 T

Amauropsis Suciensig....ceecceesioees
Gyrodes excavata........ ceeseescanaes
Sycodes glaber...co.oeeuvenaer tanennns

Hindsia nodulos8,...cceo0eecvevvenes

SBhasta
Group.
Chico

Group.

Martines

Group.
‘Tejon

Group.

crecencanne (Carried forward) .av. . ......
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Vaycouver CALIFOBNIA
CBBTACEQUS. CRETACEOUS.
Naxes or Spzoms o3 Mz. BICHARDSON & . N W —
. CoLLECTIONS, Sd|loaldalac
4L]|B.|C. |D ggﬁg gg%;
ud [Co (g0 O
26|14 1|12 ]...cc...... (Brought forvard) 8 2 1
N i Cirgotrema tenuisculptum.....,c.0%ee.
o Opalia Mathewsomii ....s0c0vueeanens N
" « | Margarita ornatissima................ o
. Btomatia Suciensis............ ceeeees
. var. carinifera.......
. Anisomyon Meekiif....coceeiiernaans| ?
ol o » | Cinulia obliqua....... Ceecesecacinens o
" Cinuliopsis typica...ceceevevererraens
ol o o | Haminea Hornii,..,..... ceseiceense oer N
ol o o | Dentalium Nanaimoense............. ?
(*=D. stramineum, Gabb.)
ol o » | Entalis Cooperi.... covvevninnnatn cess . . N
‘LAMBLLIBRANCHIATA.
ol e Teredo Suciensis.....c.covveerennnens
o Martesia clausa. cooveeereveeennannns. o o
o | CortulaTraskii?........oo0ut o0 coeen ?
. minima .....oviiiiiiiee. .
R Periploma suborbiculatum.............
o Anatina sulcatina........... ceeens .
. Tryoniana.” (Loose,J. R.)..... .
. Thracia subtruncata............c..eu.
el Pholadomya Royana............. ceens o
. Homomya concentrica...oo.veieuasss. .
ol o « | Cymbophora Ashburnerii ........... N . o
44 |33 1]20]...... veo«o(Carried forward)..o.. ... .. 16 6 6
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Caaracaons. Curmaceorh.
Naues or Specrzs w Me. RiomARDSON'S g -
alslec |bp. COLLEOTIONS. § gn. % g. .g g. .§. E.
0o (O% (g3 |BS
44 |23 1|20 |eeernoeeeos(Brought forward) .......... 16 5 6 )
ol o + | Mactra Warrenana ....... tecesenecaans ?
(?>=Smooth var. of C. Ashbarnerii.)
. Tellina Mathewsonii ..... teecccssenes .
. quadrata. ....cooveeenn. ceves .

el o occidentalis (Meek not Morton.).
. Linearia Suciensis...eeecceessvonsenes

o Linearia (Leiothyris) Meekana........ .
. « | Callista laciniata............ veseas .
. o | Caryatis plana........cceuevens veeens .
. Dosinia gyrata.....coeeeveeceeceenneas .
N Eriphyla umbonata ..cc.coeuvee ..., .
. o | Cyprimerialens......ccoceenecnnnnen, .
. « | Thetiopsis circularis...coec.ooeiaan.n..
- Veniella crassa ..... tecanne ceceseneos
o o | Leevicardium Suciense...co.ceuuvuansns
R Protocardium scitulum....co0veeeene..
. Conchocele cretuces....oo covoeee soee
R Lucina nasuta.cceeeceeececosccoeneans .
. subcircularis....oeevieniaiannn .
o Clisocolus cordatus...ese«veeoescecess .

N Opis Vancouverensis...coceeeecseceness
o Astarte Conradiana......... vevossnee . .
. o var. Tuscana....... .
. Trigonia Evansana....e.ccceveeecccees .
64 | 27 1]28)...........(Carried forward)...co.co0... 26 8 7




VaNCOUVER CALIFORNTA
CRETACEOUSB. CRETACEOUS.
Nawmes or Species 1N MR. RICEARDSON'S -
COLLECTIONS. gloc|galg e
e b EHEHEHE:
%o O (§6 |FS
27| 1]28[c.......0..(Brought forward)........... 26 6 T
Trigonia Tryoniana........ccccueee. .
. Nucula pectinata?.......... vesersenas
. . truncata ..................0., . . .
. o | Yoldia striatula..............0000etn,
R o | Axinma Veatchii............... N
e| ¢ ]| o | Nemodon Vancouverensis. . . .... ...... .
N o | Cucullea truncata.................... .
. « | Mytilus pauperculus..... Tessasasooons .
o Modiola ornata......ccco0vieeecccanes .
Pinna calamitoides ....... covuee curnsn ?

(?=P. Brewerii, Gabb)

o Inoceramus undulato-plicatus..........
- mytilopsis.......
Vancouverensis ...... ceves ?
(?=I. Elliotii, Gabb.)
Nebrascensis, var. Sagensis.
. Crippsii, var. proximus... ... ?
(?=IL.Whitneyi, Gabb.)
o Crippsii, var. Suciensis......
var. Barabini.......
Lima multiradiata?.........cc0ueveeen ?
. Anomia Vancouverensis...... «.oeeees ?

(*=A. lineata, Gabb.)

39| 23|35 feeeressess.(Carried forward)........... 31 9 |9
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) v.A}tcbﬁlB- o ' "C‘ua_'r'ro;lm
CRETACEOUS. CrETAGEODS.
_ Nawes or Seecies ™ Me. RicrarD3ON'S = —
COLLEOTIONS. gdlg g. a g. g g’.
A |B. |C.|D 58 52 ""e.
86 |0 Ec S
80 |39 235 |ceeeccnnsnn (Brought forward). ... .. PP 31 9 9
BRACHIORODA.
. Terebratula Wacoensis.......cucuuene,
. Discina Vancouverensis......cceouness
ANTHOZOA.
« | Smilotrochus Vancouverensis..........
.
8l |40 ] 2] 36 |eeeeceaccnnnnnne (Total) vevevevenenanes 31 9 9

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. Richardson's
divisions.

It has already been remarked that by far the largest number of species
are from the Productive Coal Measures, or Division A. These deposits,
which seem to be peculiarly favourable to the preservation of the shells
of mollusca, &c., occupy a much greater superficial area than all the rest
of the formation, and have been examined with special care in conse-
quence of their economic importance. In the Cowitchen area, how-
ever, they have so far only yielded a few good specimens of Hete-
roceras Conradi, an undetermnined species of Inoceramus, 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 loocality on the east side of Denman Island and on Norris Rock.
The extreme paucity of fossils in these conglomerates seems to he partly
due to the limited extent of the exposures of the latter, and partly, 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 the west side of Hornby Island, though the supposed equivalents



183
of thewe éhales have been recognized also ox Gabriola, Valdez and Gali-
ano Islands.

No remains of any characteristic vertebrata or invertebrata have yet
been found in the three upper Divisions. E, F and G, of the Comox Coal
Field, ot in Divisions C to G, inclusive, of the Nanaimo district.* Yet, a3
the whole of these Divisions, from A to G, 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.

Purriing next to the columns on the right hand side of the table it will
be seen that at least one species of Cephalopoda, ten of Gasteropoda and
nineteen of Tamellibranchiata, collected by Mr. Richardson, occur also
in the Chico Group of California, and that about nine per cent. of the
fossils in the list are common to thé Coal-bearing rocks of Vancouver
and to the Martinez and Tejon Groups.

In tbe second voluine of the Pal®ontology 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 regdards 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 Productive Coal
Messures of the Cowitchen area and Divisions C and D of the Comox
Cotl field also form pait 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 Group, of which it forms the uppermost member. It will be
noticed that seven out of nine Martinez species collected by Mr. Rich-
ardson in the Vancouver Cretaceous occur also in the Chico Group.

Mr. Conrad has claimed that the Tejon Group is of Eocene age, but in
the Nanaimo and Comox districts nine well known Tejon species occur
in rocks which hold unquestionable Cretaceous fossils, such as Ammon-
ites and Baculites.

In California, the Chico Group, (with the Martinez,) probably repre-
sents the Lower and Upper Chalk of Europe, while, according to Mr.
Gabb, the Tejon Group corresponds very nearly to the Maestricht beds.
On pal®ontological and stratigraphical grounds, it also seems most likely
that the coal formation of the Nanaimo, Cowitchin and Comox districts is

¢ Some obscure organisms from the Upper Con&lomerates (G.) of Hornby Island on the
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the equivalent in time of the whole of the Upper as distinguished from the
Middle Cretaceous, or, in other words, of all those deposits which inter-
vene between the Gault and the Eocene. The four lower divisions of
these coal-fields are almost 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 seen 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
Cretaceous rocks as developed in that State, lose all their significance
when applied to the corresponding deposits on Vancouver and the ad-
jacent islands in the Georgian Strait.

In an apperdix 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 in California, the fossils of
the Cretaceous formation on the east side of the Rocky Mountains are
nearly all specifically distinct from those that occur in rocks of the same
age on the west side.” ¢ This would seem to establish the existence of a
land barrier between the two regions at an early period, and upon this
land most probably grew the plants whose remains occur so abune.
dantly in the rocks in question.”* In Mr. Meek’s monograph of the Cre-
taceous fossils of the Upper Missouri Country, published in 1876, the
only species described as possibly common to the Cretaceous rocks of
that region and to those of California and Vancouver Island, is Ammonites
complezus. 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 are distinctly
defined, (except to the north-westwards,) its general direction being
represented as nearly coincident with that of the main axis of the Rocky
Mountains.

The same facts, however, are capable of an entirely different interpre-
tation, as may be seen by the following quotation from the second vol-
ume of the Pal®ontology of California. ‘ The occuwrrence of the Cre-
taceous fauna on the western face of the Sierra Madre,” Mr. Gabb says,
in a passage which seems to have escaped the notice of Mr. Billings and
Prof. Dana, “is a matter of great interest, since it proves conclusively
that during that era there must have been a water communication

* Geological Survey of Canada. Report of Progress for 1673-8, p. 71..
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between the great Cretaceous sea that covered so much of what is now
the central portion of our continent on the one side and the Pacific on the
other.”... It is the more remarkable when taken into connection with
the fact, that of the more than three hundred species now known in the
California Cretaceous, barely one per cent. is found in common on the
two sides of the continent.”...“ From the occuirence in California of
Gryphea pesicularis and Turritella seriatim-granulata, determined with
certainty, and of Nautilus Teranus and Volutilithes Navarroensis, yet
open to doubt, it seems that there was not a continuous land barrier
between the two basins.”......“It is very probable that fature explorations
in the yet unknown region between 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 complezus on Vancouver Island and in California, and
the known existence of Cretaceous beds in Eastern Oregon and north-
west of the great lakes, render this hypothesis not improbable.” *

The results of the most recent explorations 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 fauum of the Upper Cretaceous of Vancouver and Texas are even
more closely related than are those of the same period in California and
Texas, and the missing 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 numed species of marine invertebrata now known from the
Vancouver Upper Cretaceous 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 Rocky Mountains, as shown more in detail in the subjoined
lists.

1. Species eommon to the Upper Cretaceous of Vancouver and Texas,

(A. In Mr. Richardson’s collections.)

Fulguraria Navarroensis, Inoceramus mytilopsis,
Anatina sulcatina. Terebratula Wacoensis.

Inoceramus undulato-plicatus.

® Palmontology ot California, Vol IL, pp. 967, 355
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(B. In Mr. Etheridge's lists df Nanaimo, Comox, and Valdez Inlet
fossils, omitting Trigonia crenulata, which Mr. Meek says is his

T. Evansana.)
Ammonités Texanus. Inoceramus Texanus,
Oythérea Leonensis. Inoceramus confertim-arinulatus.

2. Fossils found in the Upper Cretaceous of Vancouver, Mississippi,
and Alabama.
Gyrodes excavata. (=@. Spillmanii.) Inoceramus Crippsii, var. proximus
Caryatis plana. (=Aphrodina Tippana. I « ¢ var. Barabinl,
3. Species which occur in the Upper Cretaceous of Vancouver amd
New Jersey.

Heteroceras Conradi. Inoceramus Crippaii, var. Barabini
@yrodes excavata. (=Natica Infracarinata.)

4 Fossils believed to be common to the Upper Crelaceousof Vancouver
and to the Fort Pierre and Fox Hills Groups of Dakota, Nebraaka

and Montana,
Serrifusus Dakotensis. Inoceramus Sagensis, var Nebrascensis.
Mactra Warrenana. “ Crippsii, var. proximus.
Thetiopsis circularis. u“ “ var. Barabini.
Clisoeolus cordatus.

5. Species from the Upper Cretaceous of Vancouver and the Upper
Missouri Country which have been separated on very slight differ-
ences, and, in some cases, perhaps, on insufficient grounds.

Vancouver Cretaceous. Cretaceous of the U. Missouri Country.

Ammonites complexus, var. Suciensis, Ammonites complexus, Hall & Meek.

Meek.
Dentalium Nanaimoense, Meek. Dentalium gracile, Hall & Meek.
Telliuva occidentalis, Meek (Sp.) Not Mor- Tellina equilateralis, Meek & Hayden.

ton.

Pro:ocardium scitulum, Meek. P:otocardium subquaedratum and rarum
of Evans and Shumard.

Cucullza truncata, Gabb. Cucullza Nebrascensis, Owen.

Mytilus pauperculus, Gabb. Mytilus subarcuatus, Meek & Hayden.

Inoceramus Vancouverensis, Shumard. Inoceramus altus, Meek.

The theory that the two oceans of the Cretaceous period in North
America were isolated by a continuous land barrier is open also to objec-
tions of a purely physical character. Dr. F. V. Hayden and other
geologists whose opportunities for a practical study of *-¢ question have



189

been exceptionally favourable, maintain that the latest elevation of the
Rocky Mountains took place at a period long subsequent to the deposition
of the Cretaceous rocks. Tho exact words made use of by Dr. Hayden
in roference to this subjoct are:—“We beliove, therefore, that the
elevated ridges which form the nuclei of the mountain ranges began to
emerge above tho surfaco of the surrounding country, near the close of
the Eocene period.” “We think, also, that the evidence is clear that
there were periods of subsidenco and repose, but the thought which we
wish to illustrate is, that there was a slow, long-continued, quiet, upward
t'endency"yvhich‘ began near the close of the Cretaceous epoch, and
calminated in the present configuration of the western portion of our
continent, near the commencement of our present period.”” * Along
the eastern flanks of ithe Rocky Mountains, on the “Third Prairio
Plateau,” in the vicinity of the forty-ninth parallel, strata holding
marine fossils of Cretaccous age are known to occur at an elevation of
at least 3,000 feet above the present sea level. Even if we suppose
that the latest elevation of the Rocky Mountains had been effected
prior to the accumulation of these marine sediments, and that the whole
continent was subsequently submerged to the depth of 3,000 feet, a wator
communication between the two oceans would still be possible to tho
north-westwards, by the valley of the Peace River, as suggested to tho
writer by Dr. G. M. Dawson.

In the Crotaceous rocks of Europe and Southern India, whose local
faung have been studied and described by so many paleontologists, it is
found that a large number of the species have a very wide geographical
distribution.  Stoliczka,, for instance, says that one fourth of the
Cretaceous Cephalopoda, and twelve per cent. uf the Pelecypoda (or
lamellibranchizita) of Southern India, occur also in deposits of the same
age in Europe. Somo of the fossils of the Vancouver Cretaceous appear
to have an equally cxtensive geographical range, as may be scon by
the following list of species, most of which are believed to be common to
the coal-bearing rocks of the Nanaimo and Comux districts and to tho
chalk formation of Europe, Asia or Africa.

6. Vancouver Upper Cretaccous species which occur in other localitics
than North America.

Ammonites Gardeni, Bailey. —Cape of Good Hope ; Bailey. §.India and (?) Aus-
tria; Stoliczka.
¢« Velledee, Mich. = —Gault of France and Switzerland; Pictet. Caucasus

and S. India; Stoliczia.

* American -Tqunial of Sclence and Arts, Second Series, Vol. 83, (1562), p. 313.



190 (

Ammonites Indra, Forbes. —S, India ; F(rbes and Stoliczka.

#  Jukesii? Sharpe. —Csalk of Londonderry, Ireland ; Sharpe.
Hamites cylindraceus? Defr. —U. Chalk, France ; Maestricht beds, Denmark ; Pictet,
Cerithiuom Laliierianum, D'Orb.—Gault of France and Sw.tzerland ; Pictet.

Gyrodes excavata, Mich. —_ “ “ “ “ “

Corbala minima, D'Orb. —Trichinopoly district of S. India; D’Orbigny and
Stolivzka,

Pholadomya Royana, D'Orb. —Senonien or Upper Chalk of the Pyrenean basin;
D'Orbigny.

Caryatis plana, Sby. (Sp.) —Upper Greensand of England, Germany and France,
Pictet. S.India; Stoliczka.

Nucula pectinata ? Sby. —Gault of England and France. The Hornby Island
shell is perhzps distinct from the true V. pectinata.

Yoldia striatula, Forbes. —S. India ; Forbes and Stoliczka.

Inoceramus Crippsii, Mant. —Almost world wide.

Fulguraria Navarroensis of Shumard, which is found in the Upper
Cretaceous of Toxas, California, Vancouver and the Sucia Islands, is
probably only a variety of the F. elongata, D’'Orbigny, of France and S.
India; and Cucull®a truncata, Gabb, from Vancouver and California, is
barely distinguishable from the European C. glabra.



Figurc 1.

“« la.

(]
()

Figur

(X}
Q

PLATE XI.

NavuriLus Suciensis (page 97.)

Side view of the most perfect specimen yet collected.

Outline of a septum of the same, to show the position of the siphuncle.

NavuriLus CaMPBELLI, Meek (page 99.)

Outline of a detached septum of a small specimen.

Another portion of the same specimen, with some of the loose outer
chambers removed, showing the cancellate sculpture of the early
whorls, and the projecting, shelly cones surrounding the deep,
narrow, umbilical perforation.

Sculpture of a part of ditto, highly magnified.
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PLATE XII.

HeTEROCERAS CoNrADI, 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
pnrevious to uncoiling.
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PLATE XIII.

AMMONITES SELWYNIANUS (page 104.)

Figure 1.  Front view of a cast of this species, with portions of the test adhering te
it, ¥o show the beak-like constrictions on the periphery.

% 1ga. Side view of ditto.

AmyonNITES INDRA, Forbes (page 105.)

Figure 2. 8Side view of a large individual.
« 2 Portion of the side lobe (?) of the aperture of the same specimen.

Amyonrres Jukesn (?), Sharpe (page 111.)

Figure 3. Side view of the only specimen collected.
# 3g, Outline of aperture of ditto.
« 35, Sculpture of ditto, magnified.
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PLATE XIV.

AMMONITES NEWBERRYANUS, Meek (page 109.)

Figure 1. Side view of a specimen with the test preserved
@ 1a Outline of the aperture of another individual of the same species.

HaMITES CYLINDRACEUS (?), Defrance (page 113.)

Figure 2.  Bide view of the only specimen found.
4 2a. Partofaseptum of ditto.

PrycHOCERAS VANCOUVERENSE (page 113.)

Yigure 3. Side view of the last limb and part of the last but one.
% 3a. Central or nearly central portion of the penultimate limb.
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PLATE XV.

SurcuLa Suciensis (page 115.)

Figure 1. Dorsal view of a specimen, magnified.

“ 1la Actual length.

SURCULA RARICOSTATA, Gabb (page 116.)

Figure 2.  Dorsal view, magnified, of the most perfect individual collected.

« 3ga Actual length.

FuLaurariA NavarBoENsis, Shumard, Sp. (page 117.)

Figure 3. View of an adult shell, o show the characters of the aperture, as far as

known.
# 3a Spire of another example.

Fusvus Kinatr, Gabb (page 119.)
Figure 4. Ventral aspect.

SERRITUSUS DAKOTENSIS, VAR. VANCOUVERENSIS (page 119.)

Figure 5. Dorsal view of the only specimen known.

HinpsIA NopULOBA (page 125.)
Figure 6. Ventral view of a specimen from the Nanaimo River, V. I, to show the
teeth and plaits on the columella. The outer lip is imnperfect.
“« T Dorsal view of an adult shell from the Sucia Islands.
Poramipes TENUIS, Gabb (page 121.)
Figure 8. A perfect, but immature individual, slightly enlarged.
% 8a. Actual length.
« 85, Portion of the sculpture of the last whorl but one, magnified.
PoraMipes TENUIS, VAR. NANAIMOENSIS (page 121.)
Figure 9. Ventral view of one of the best specimens collected.
4 9a. Sculpture of penultimate whorl, magnified.
CeRITHIUM LALLIERIANUM, VAR. SUCIENSE (page 122.)
Figure 10.  Dorsal view of the shell, magnified.
¢ 10 a. Actual length.
ANCHURA STENOPTERA, Goldfuss, Sp. (page 123.)

Figure 11. Ventral view of the only specimen in the collection.
¢ 11 a Dorssl aspect of ditto.
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Figure 1.

Figure 3.
“ 2a.

Figure 3.
& 3a.
“ 30
“ 3e

Figure 4.

Figure 5.

Figure 6.
“ 6a

Figure 7.
«“ Ta
“« 7b.

Figure 8.
“ 3a.
“ 8b.

Figure 9.
“ 9a.
“ 9b

Figure 10.

PLATE XVI.

AwMAUROPSIS SucIENSIS (page 123.)
Ventral view of a specimen, to show the shape of the aperture and
umbilicus.
GYRODES EXCAVATA, Michelin, Sp. (page 124.)
Dorsal view of a small variety of this species, from the Sucia Islands.
Ventral aspect of ditto.
CIRSOTREMA TENUISCULPTUM (page 127.)

Dorsal view of the type of the species, slightly enlarged.
Ventral aspect of the same.

Actual length.,

Sculpture of body whorl, magnified.

StomMaTIA SUCIENSIS (page 128.)
Dorsal view of a large but imperfect specimen, with the defective part
restored in outline.
STOMATLA SUCIENSIS, VAR. CARINIFERA (page 128.)
Dorsal view of a specimen with four concentric ridges vn the body
whorl.
AcMEA, Sp. undt. (page 130.)

Cast of the interior, magnified, showing the muscular impressions.
Actual length.

CiNvLIOPSIS TYPICA (page 131.)
Ventral view of the type specimen, showing the mouth.
Dorsal aspect of the same.
Sculpture of body whorl, magnified.

Haxinea Hornir, Gabb, Sp. (page 132.)
Dorsal view of a small but very perfect individual, magnified.
Actual length.

Portion of the surface markings, highly magnified.
DeNTaLIOM NANAIMOENSE, Meek (page 133.)
A large but imperfect individual, partly restored in outline
Sculpture of ditto, magnified.
A smaller but more perfect specimen.
EntaL1s CooPERI, Gabb, Sp. (page 134.)
A large and nearly perfect example.

“ 10 a. Sculpture of the same, magnified.
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PLATE XVII.

TereDo SuciENsIs (page 135.)
Figure 1.  Right valve.
4 la. Portion of the shelly tube of another specimen.
MARTESIA CLAUSA, Gabb (page 137.)

Figure 2. Left valve of a perfect specimen.
% 2a. Dorsal aspect of the same, to show the umbonal accessory plate.
% 35, Outline.of ventral side of the same, showing the shape of the foot
opening.
CorpuraA Traskir (?), Gabb (page 138.)
Figure 3. A right valve supposed to belong to this species.

CorBuLA MINIMA, 1’Orbigny (page 138.)

Figure 4. Right valve.
« 443 Left ditto.

ANATINA SULCATINA, Shumard (page 139.)

Figure 5. Right valve of a large and nearly perfect individual.
“ 5a. Left valve of another specimen.

PERIpLOMA sUBORBICULATUM (page 138.)
Figure 6. Right valve of the type of this species.
" THRACIA SUBTRUNCATA, Meek (page 140.)
Figure T. A left valve with the posterior extremity imperfect.
CYMBOPHORA ASHBURNERII, Gabb (page 141.)
Figure 8. Left valve of a specimen of the ribbed variety of this species.
MacTra (CyMBOoPHORA ?) WARRENANA, Meek & Hayden (page 142.)

Figure 9. Left valve of an average example. The concentric striations of the sur-
face are far too coarse, and, as the figure does not"give a very good
idea of the true sculpture of the shell, two additional illustrations
of the species are given on plate 19.

TEeLLINA ((ENE) Sp. undt. (page 143.)

Figure 10.  Left valve of a small specimen.

TeLLINA (PERON.EA) OoCCIDENTALIS, Meek, Sp. (page 144.)

Figure 11.  Left valve, with the test preserved.
« 11'a Cast of a left valve, showing the muscular impressions and the deep
pallial sinus.

LiNEARIA SUCIENSIS (page 146.)
Figure 12.  Right valve of the only specimen collected.

CyrHEREA (CALLISTA) LACINIATA, Stoliczka (page 148.)

Figure 13.  Left valve,
% 13 a. Outline of a cast of another left valve,showing the musculsr impressions

and pallial sinus.
CyreEREA (CARYATIS) PLANA, Sowerby, Sp. (page 149.)

Figure 14. Right valve of a medium sized example.
% 14 a. Right valve of a smaller specimen.
4 14 5. Interior of the last, showing the hinge teeth.
CrerIMERIA LENS, Gabb, Sp. (page 152.)

Figure 15. Left valve of a variety of this species.
% 15a. Portion of interior of another left valve, showing the hinge teeth.
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PLATE XIX,

NexopoN VaNcouverensis, Meek, Sp. (page 163.)

Figure 1. Left valve of a fine adult specimen.
“ 1a. Interior of aright valve, showing the hinge dentition.

CucuLLZA (IDONEARCA) TRUNCATA, Gabb (page 165.)

Figure 2. Specimen in which the poeterior side is unusually short and truncated
almost vertically at its extremity.
% 2a Another example whcse posterior side is produced and truncated very
obliquely at its margin. This is the form of the spccies which is
most like Meek’s figure of C. Nebrascensis, Owen.

MacTrA (CyMBoPHORA ?) WARRENANA, Meek & Hayden (page 142.)

Figure 3.  Left valve, side view.
« 3a, Right valve of another specimen.

CrraEREA (CALLISTA) LACINIATA, Stoliczka (page 148.)

Figure 4.  Left valve,
# 4 ¢ Sculptare of the same, magnified,
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Figure 1.

Figure 2.

PLATE XVIII

VENIELLA cRASSA (page 153.)

Left valve of the type specimen, with the posterior extremity restored
in outline,

LzvicArprom SucIeNse (page 154.)
Right valve of the largest specimen collected.

CL1socoLus corpATUS, Meek & Hayden, Sp. (page 157.)

Figure 3.

“  3a.
“« 38

Figuroe 4.

“ 4a.

Figure 5.

“« BSa.

Figure 6.

Figure 7.

Figure 8.

Figure 9.

Left valve of a nearly perfect adult example.
Portion of the interior of a left valve, showing the hinge plate.
View of the corresponding portion of the right valve.

Op1s VANCOUVERENSIS (page 158.)

Exterior of a right valve of the only specimen known.
Interior of the Jame, showing the hinge teeth.

AsTARTE CONRADIANA, Gabb (page 160.)

View of a perfect example, with both valves.
Interior of a detached left valve, showing the hinge tecth and part of
the crenulated basal margin.

AsTARTE CONBADIANA, VAR. TuscANA (page 160.)

Side view of a perfect specimen, showing only the left valve, for com-
parison with figure 6.

Trigonia TRYONIANA, Gabb (page 161.)
A left valve.

NucuLa PECTINATA (?), Sowerby, var. {page 161.)
Distorted left valve of a shell supposed to be a variety of this species.

YoLpia sTrRiaTULA, Forbes, Sp. (page 162.)
Left valve, enlarged, to show the surface markings more clearly.
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PLATE XX.

PiNNa caLamiToIpEs, Shumard (page 167.)
Figures 1,1 aand 1 . Three detached fragments of this species.

INOCERAMUS UNDULATO-PLICATUS, Reemer (page 168.)
Figure 2. Right valve of a young but perfoct specimen.
« 2a, Left valve of another immature shell.
INocErAMUS MYTILOPSIS, Conrad (page 169.)

Figure 3. Left valve of an aberrant form of this species.

INocERAMUS VANCOUVERENSIS, Shumard (page 170.)

Figure 4. Left valve of a specimen whose length and height are nearly equal.
¢« 4a The most common form of the species, in which the height considerably
" exceeds the length.
#« 4b. Umbonal region of a specimen whose beaks are abnormally developed.-

ANoumra VANCOUVERENSIS, Gabb (page 175.)

Figures 5and 5 a. Two upper valves, which retain the markings of some ribbed shell
on which they have grown.
# 5b An upper valve, showing the true surface markings.
¢« 5¢ Side view of the same, to shew the amount of convexity.
« 5d. Minute radiating strim of the test, highly magnified.

DisciNa VANCOUVERENsIS (page 177.)
Figure 6. Upper valve of the type specimen.

SurLoTROCHUS VANCOUVERENSIS (page 178.)

Figure 7. Side view of the only specimen.
&« 76 Tranaverse section of the same, at or near the summit,
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