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The present volume, as now coajpleted, consists of five descriptive and

illustrated Reports upon the fossils of the Cretaceous rocks of the Queen

Charlotte and Vancouver islands.

Part I, consisting of pages 1 to 92 and plates 1 to 10 (in each case

both inclusive) with map, was published in 1876 ; Part II, of pages 93-

190 and plates 11-20, in 1879 : Part III, of pages 191-262 and plates

21-32, in 1884 ; and Part IV, of pages 263-30S and plates 33-39, in

1900.

The part now submitted (Part V) which concludes the volume, and

consists of pages 309-416 and plates 40-51, will bear date herewith.

ROBERT BELL.

Geological Survey Department,

Ottawa, July, 1903.
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Thi.s publication is intended to contain desci'ij^tions and figures of some

of the organic remains of the Mesozoic rocks of the Dominion.

The present Part is devoted to a monograph on tlie Invertehrata

collected l)y Mr. .James l\icliards(>ii fi'om the Cnal-i)earing rocks of the

Queen Charlotte Islands, in the summer of 1872.

The tigures, Plates I. to X., have been drawn from nature and litho-

graphed b}- Mr. A. H. Foord, F.G.8., the artist to the Survey.

ALFEKD E. C. SFLWYN.

Geological Survey Ofkick,
f^

Montreal, November oOf/t, 187<J. J
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I. On so/z^j Invertebrates from the Coal-Bearing Rucks of theQuetn Char]otte

Islands.

INT EG DUCT I OX.

The Queen Charlotte L'^lands, to which exclusive reference will be

made in these pages,* are situated about half way between the Van-

couver i;,r(^up and Sitka, at a distance of eighty or one hundred miles

trom the mainland of British Columbia. Their geographical position, as

laid down on the British Hydrographic Charts, is between latitudes

51° 54 and 5-t^ 22' north; and longitudes 131° and 133°t 07 west. The

credit of the tirst discovery of these islands has been incorrectly assigned

to La Perouse. or Captain Dixon, in some of the oldei- encyclopcedias and

gazetteers; nor are volumes of a much more recent date entirely free from

sim,ilar errors. By far the most trustworthy account of the progress of

discovery on the north-west coast of America yet published, is to be

found at Part IL, Chapter II., of Mr. W. H. Dall's able work, entitled

"Alaska and its Resources." X I'^ answer to enquiries with reference to

the authenticity or otherwise of supposed discoveries in this vicinity by

Admiral Fuentes and others, and as to what was the vocation or rank of

Juan Perez, Mr. Dall kindly forwarded the following historical sketch

of the group, which, as it contains some unpublished facts and infor-

mation which probably no other person could give, is gladly printed

here, with his permission, and in his own words.

1. '• The manuscript from which the so-called Voyage of Admiral

Fuentes was made public, is now believed to be a forgery. It is

Certainly unsupj^orted by any intrinsic evidences of truth, and is univer-

sally rejected by modern authors. The same remark will apply also to

* There is another group of the same name in the South Pacific,

t Printed 135°, by a tj'pographical error, in Mr. Richardson's report. J Boston : 1870.



MaldoTiado, and many of the early geographical fictions. ., Fuentes said

that, half way through the north-east passage, into which he sailed he

met a ship from Boston !"

2. "On the 25th of January, 1*774, Ensign Juan Perez, formerly

employed in the Manilla trade, sailed on the corvette Santiago, from San

Bias, touching at Monterfey, California, from which he sailed June 6th,

.on an exploring expedition to the north, accompanied by Pilot Estevan

Martinez, and Eev. Fathers Pena and CVespi, chaplains. The first land

seen, July IS, 1*774, was that of the Queen Charlotte Islands, in latitude

54°, to the north point ofwhich Perez gave the name of Co. de S. Marga-

rita, and to the high mountains, Sierra de San Cristoval. Finding no

anchorage, they turned southward without landing, and on the 9th of

August anchored in Nootka Sound. The authorities for this voyage are

the narratives of Perez, observations of Martinez, and the journal of Friar

Pena, MSS. copies of which were obtained from the Imperial Archives

of Madrid, by the United States Government, in 1840. An account was

also published in 1802, in the introduction to the voj^ages of the ' Sutil

and Mexicana.' This was the first voyage made northwards by the

Spaniards after 1603."

3. "Immediately after the return of Perez, Viceroy Bucarelli ordered

another expedition to examine the coast as far as latitude 65°. Captain

Bruno Heceta, in cliarge of the Santiago, with Perez as Ensign, and the

schooner Sonora, in charge of Juan de Ayala, with Maurelle as pilot, in

company with the schooner San Carlos, sailed from San Bias, March 15,

1775. The Captain of the San Carlos became insane before they were

out of sight of land, and Ayala was detached to take his place, and

stopped at Monterey, while Lieutenant Francesco de la Bodega y Quadra

took his place in charge of the Sonora. Most accounts are erroneous in

stating that Ayala accompanied the expedition northwards. (The

authorities for this voyage are the MSS. accounts prepared by order of

the Spanish Government immediately after the conclusion of the expe-

dition, of the official nari-ative of the whole, including the journal of

Bodega, and of Maurelle, part of the journal of Heceta, and a concise

narrative by Bodega. These are represented by duplicates obtained from

Madrid, and now in our State Department Library. A synopsis was

published in Galiano's prefjice to the voyage of the Sutil and Mexicana in

1802. Barrington's translation of part of the MSS. was made before the

official revision, and includes manj'^ errors.) The schooner was attacked by

the natives near Destruction Island, north of Cape Mendocino: and being

very unwilling to proceed, Heceta, in the Santiago, (with Perez) seized



the opportunit}' to return to Montei-ey. Bodega and Maurelle in the

schooner Sonora, hoAvever, Iccpt on tlieir way. They saw Mount

Edgeoumbe about the middle of August, and afterwards hindcd in Port

Remedios (the Bay of Ishmds of Cook) and, sailing down the coast,

named the strait north of Queen Charlotte Islands, Perez Tnlet, and

coasted along (without entering l>aA's, or landing) tlie shores of the said

ishuxls. They then returned to Montei'ey, doing a little survejing on

the Oregon and Cahf(jrnian coast on the wa3\

Subsequently, Cook did not see the Queen Ciiarlotte Ishmds."

4. "In ItSb', La Perouse coasted along the sliore of the Queen

Charh)tte Ishmds, and was the first to suggest tlieir separation from tlie

mainhmd. (Arteaga and Bodega, in 1779, did not visit them.) La
Perouse, about Aiigust 18, 178G, (Vol. 1., page 422,) coasted along their

shores, and named (on his chart) in the X. part, Baie de Clonard, a bay

in the south part, Baie de la Touche, the south cape—Caj^e Hector, and

some small islands off it, ' Isles Kerouart.' He sailed to the eastward

sufficiently to satisfy himself that a deep inlet extended between the

islands and the mainland. His Isles Fleurieu are on the main coast,

S. and E. of the Queen Charlotte Islands, and are the Princess Roj^al

Islaiids of Vancouver. He gave no name to the Queen Charlotte

Islands,"

5. " In 1786, Captains Lowrie and Cxuise visited the Que.en Charlotte

Islands coast, but left no information on record in regard to it."

G. •' In August, 1787, Dixon coasted along these Islands, landing

nowhere, and named them foi- the first time, also calling the strait north

of them after himself CajJtains Colnett and Duncan sailed from Nootka

to trade at these islands about the same time, and the folloM'ing year,

Duncan sailed through the strait between the Islands and the mainland,

which had been assumed b}" the previous voyagers. He also named the

Fleurieu Islands (of La Perouse) the ' Princess Royal Islands,' after his

vessel."

7. '' In 1789, Captain Robert Cray, of the sloop Washington, of

Boston, explored the east coast of the Queen Charlotte Islands, which

had not previously been visited by any wliite man, though Duncan had

sailed through the strait, keeping more on the mainland shore. Gray

called it "Washington Island, being ignorant of Dixon's name. After-

wards, Douglas, the colleague of Meares, also visited this east shore."

8. "On the 29th of June, 1790, Captain Joseph Ingraham, of the brig

Hope, anchored in a harbour on the south-east side of the Queen Charlotte

Islands, which he called Magee's Sound, after one of the owners of his



vessel. His MSS. journal is referred to by Greenhow." * He spent the

summer on this coast, and is the first white man, whom Ave have an}-

account of as actual]}^ landing- on these islands. All previous voyat;-ers

and coasters, for fear of the natives, had contented themselves ^Yiih

standing- off and on near the shores, or anchoring at a distance, and

trading- from their vessels.

9. " The Columbia, Captain Gray, made a second voyage from Boston

in 1790-91, and was occupied trading and exploring- on the east coast of

the Queen Charlotte Islands in August and September, ITQl. He win-

tered at Clayoquot, and built a small vessel, the Adventure, which, under

Gra3''s mate Haswell, sailed from Clayoquot, in the spring of 1792, for the

Queen Charlotte Islands, and (J-ray himself, later in the season, returned

there for trade."

On August 22, 1191, Captain Etienne Marchand, in the French s^hip

Solide, which had visited Sitka Sound, made the entrance of Cloak Bay,

between IsTorth and Graham Islands. While the vessel stood off and on,

a boat party entered and explored the bay and adjacent Cox Strait. The

bay had been seen and named by Dixon, and had been traversed hj

Gray, who first identified North Island as an island. Douglas afterwards

anchored there, and has given a brief description of his observations
;

but the first chart, in detail, jDublished of -Awy of the Queen Charlotte

Island harbours, was that prepared by Marchand's party.

The Solide subsequently visited the west coast of Graham Island for

some distance to the southward, and then departed for Berkeley Sound.

10. " In 1*792, the Spanish corvette Aransasu, Lieutenant Jacinto

Caamano, sailed from San Bias, and explored the main coast between 50°

and 53° North Latitude, but it does not appear that he touched at the

Islands, as he was seeking a North East passage."

11. " In 1*794, Yancouver, returning to Nootka, coasted along- the West

shore of Queen Charlotte Islands, which he had previously survej-ed

superficially in September, 1*793, but the voyage of 1*794 added nothing

to information previously obtained."

" I can assure you of the correctness of the preceding- notes, as I have

verified them carefull}' . So 3'ou can set it down as certain that Perez

was the discoverer, and Ingraham probably the first to land. Later

voyages are few and mostly very modern ; these you are doubtless

familiar with."

* "History of Oregon and California and other Territories on tlie North-West Co?st of North
America." By Robert Greeuhow. 2nd edition. Boston : 1845.



Ahhoui^h the existence of coal on these islands has been long known,

it is by no means certain by whom, or at what date, the discovery was

made. Openings have been made ni)on tlie anthracite seams of Grraham

Island at several diiicrent localities, under the auspices of the Queen

Charlotte Coal Mining Company-, bnt these operations do not appear to

have been ver}- remunerative, and they have subsequently been dis-

continued.

In the snnimer of 1872, Mr. Richardson, of the Canadian G-eological

corps, fisited the group, and devoted nearly two weeks to as careful an

examination of the geology of the country near Cowgitz, as the time

would permit. He brought back with him an interesting collection of

the fossils, rocks, minerals and economic products of that region, and

published a somewhat detailed account of his investigations in the

Eeport of Progress for 1872-'73. The fossil plants collected on this

occasion have been submitted to Principal Dawson, who has contributed

some notes upon them as an appendix to the repoi't just referred to,

which contains also some remarks on the Cephalopoda hy Mr. Billings.

The accompanying map has been prepared to show the distribution of

the Coal-Bearing rocks of the region explored, the boundaries of the

divisions, and the localities fi-om which the fossils were collected. An
arm of the sea, called Skidegate Channel, separates Moresby and

Graham, the two largest of the Queen Charlotte Islands. The western

half of Skidegate Channel is very nari'ow, but on its eastern side it

widens out and includes several smaller islands. The map shows the

central and widest part of this channel (with Maud, Lina and several

other small islantls), which is bounded on nearly three sides by Graham

Island; and its eastern opening called Skidegate Inlet. A portion of

Moresby Island is also seen in the lower right hand corner.

The followuig brief account of the geology of this district is either

condensed from Mr. Richardson's report cited above, or is derived from

information directly supplied by him.

The Coal-Bearing rocks of the area represented on the map form a

trough or syncline, of which only the edges are visible at the surface.

At its western extremity, and probai.)ly also to the eastwards, the syn-

cline is bounded by trappean rocks. The following divisions have been

proposed for these sedimentary deposits, but the thickness of each series

has not yet been ascertained :

1. Lower Shales, with Coal and- Iron Ore.

2. Coarse Conglomerates.

3. Up^Jer Shales and Sandstones.
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1. The Lciaver Shales.—Thej^e consist of liighly fos.siliferous tirg-il-

laceous shales, containing n small percentage of calcareous matter,

interstratitied with greenish or greyish sandstones, Avhich are also very

fossiliferous. The hase of the series is characteri/ved hy the occurrence

in it of seams of anthracite and beds of claj^ ironstone. So far as

examined, the eastward outcrop of these shales malvcs a rudely S-shaped

curve, which extends from the N.W. of Moj-esby Island across Skidegate

Channel (or Inlet) to Graham Island, and includes South, Maud and

Lina Islands. This edge of the syncline has a general westerly diji of

from 9° to 30°.

The western outcrop of chc Lower Shales has been traced across the

N.W. arm (called Long Arm on the map) ol" Skidegate Channel, from

the S. to the N. side, to the Queen Charlotte Anthracite Coal Mining

Companj-'s worlds at Cowgitz. The sti-ata here are niuch contorted, biit

have a general easterly dip at a high angle. With the exception of one

species, all the fossil shells were obtained from I'ocks of this division,

the two outcrops of which are indicated on the map by the figures 1, 1.

Unio Hubbardi Avas tbund abundantly iji bituminous shale at Wilkes

tunnel, near Cowgitz (F.j : and specimens of a l»ivalve, pi'obably

Inoceramus concentr Icus of Parkinson, Avei-e coUeeteil at a small bay to the

south of Christie Bay (F.) : all the rest are from either Maud or Lina

Islands. As the shales on these two ishuuls belong to the same geolo-

gical horiz(^n, Mr. IJichanlson did not think it necessary to keep the

fossils from each locality apart, and it is unw impossiI)le to separate

them.

2. Coarse Conglomerates.—The line of strike of these beds runs

parallel to that of the rocks of the previous division. IMie shaded ])or-

tions on the map indicate the distribution of the conglomerates as

actually observed, and the dotted lines which enclose tigure 2, show

their supposed extension under water. No lines of bedding were traced

in these deposits, which ajipear to be unfossiliferous.

3. Upper Shales and Sandstones.—The position of these rocks is

in the centre of the syncline. Their outcrojj has been followed along

part of the north shore of Skidegate Channel, on Graham Island, which

forms the northern boundary of the space pai'tly surrounded by dotted

lines on the maj). These last inclose a solitaiy 3, as well as Eeef Island

and Weed Eoclv. A few fragments of fossil plants were collected in the

LTpj)er Shales at one locality (F.), also two or three specimens of a shell



Avliieli may be Inoccramus concentrlcus, but whieb arc .so fragnientaiy, or

el^^e so much distorted, that their generic position even is nncertain.

Besides phuit remains, wliieh ai-e of frequent occurence, the col-

k'ction contains fourteen species of Cephalopoda, six of Gasteropoda,

twenty-two Lanielliiwanchiate bivalves, two Brachiopoda and a Zoan-

tbariaii coral. It will be most convenient to describe these fossils tirst,

and to discuss theii- probable geological horizon afterwards, but it may
be brieflj' stated here that there is an apparent mixture of oolitic and

cretaceous tyjies. Tin's (.-i rcumstance has necessitated double comparisons

throughout, and has added not a little to the diflicultj- of the under-

taking.

The sculpture of the shells is generally well preserved, but in conse-

quence of the laminated structure of the matrix, most of the specimens

have been subjected to such a variety of distortion and compression, that

it is impossible to tell what their original shape was. In addition to this,

they are frequentl}- imjjerfect or broken, and as in man}' cases there i>

but a solitar}' example of each kind, it may easily happen that Avhat now

seem to be specitic characters, may prove to be only individual peculiar-

ities when a more complete series has been obtained.

The most striking and characteristic fossils of the Lower Shales

belong to the class Cephalojioda. Ammonites, in particular, abound

almost to the exclusion of other genera, but none of them belong to

divisions in which the shells are either simply or crenately keeled. Out

of eleven species, eight have rounded backs, one belongs to Pictet's sub-

section Mammillati, while the two remaining, although ranked among the

Clypeiformes, have the periphery obtuse. Another noticeal:)le feature in

the Cephalopoda from these shales is, that the commencement of the

decline ©f the group, as a whole, through the half coiled types of the Am-

monite family, is rarely perceptible. Such genera as Scaphites, Hamites,

Baculites, Helicoceras, Turrilites, and Toxoceras are almost unrepre-

sented. The onlj^ exception is a small fragment which is very doubt-

fully referred to Hamites, but which may just as likely have been part

of an Ancyloceras.

lu describing the Ammonites from these rocks, the most recent modi-

fications of the divisions proposed by Von Buch and D'Orbigin- have

been adopted as far as practicalde. At the same time it must be admit-

ted that this system of classification is ver}' unsatisfactory in practice.

Many Ammonites present a mixture of characters, and such sjjecies

might be referred to two, or even three, of these sections, with equal pro-

bability. Others, again, which have been placed in two separate groups,



and apparently with good reasons for so doing, have proved to be only

different stages of growth of the same fshell.

The old genus Ammonites of Bruguiere, with its eight or nine hundred

of so called species, is a heterogeneous assemblage, which requires division

into several genera and subgenera. 8toliczka saj^s, very truly, that the

animals of Turritella and Cerithium are not in any way more different

than must have been those of Ammonites discus and A. Rotomayensis. The

Avhole of the group has been revised anew, on the j)rinciple just indicated,

b}^ Dr. Waagen and others in Cxcrman}', and by Prof. A. Hyatt, in

America. The new generic or subgeneric names proposed by these

authors will be adopted in this memoir, at least in those cases in which

there is a i-easonable probability of their being correctly applied.

Considerable differences of opinion have existed, and probably always

will exist, with regard to what constitute specific differences in these shells.

Those whose experience has been gained by a study of many specimens

in the held, naturally attach less importance to minute differences in form,

surface markings and the like, than is accorded to them by others whose

opportunities for extended compiu-isons have been few. In this connec-

tion the late Prof Phillips justly remarks* :
—"The zeal of collectors, by

procuring them (Ammonites) of all ages and under different circum-

stances, has given occasion to coin too great a number of specific names.

Yet for the most part, the diversity of names for a given set of forms

indicates something really different in the history ofthe species, and most

of the designations ma}' be retained as marking varieties worth discrimi-

nation. In making, some years since, a strict comparison of the

ammonites of the Yorkshire lias with others from the south of England

esteemed to be of the same species, I found often some small differences,

especially in the sutures, which might be best understood as local pecu-

liarities of race. Ammonites to be really known as species, must be

studied with many examples of every age, including the very young and

the very old; the change of form in the course of life being often very

great and remarkable."

In the present instance it has been impossible to comply with the con-

ditions stated in the last sentence of the above quotation. Several of the

species in this genus, for which new names will be pro2)Osed in these

pages, are founded on a single imperfect specimen, and in no case has a

large series been obtained. The same, indeed, may be said of all the shells

in the collection. The septation, too, which, when properly studied, is

* "Geology of Oxford and the Valk'j of the Thaiiieis." Oxford : ls71. Page 131,



of great assistance in (k'terniining the specific relations of Ammonites,

is rarely shown in those Queen Charlotte Island fossils.

The G-asteropoda obtained by Mr. Eichardson are very few in number,

and the specimens are almost always fragmentary or l)adly preserved.

Laraellibranchiate bivalves are abundant, both in species and indi-

viduals. The surface markings of these shells are often well shown, but

the characters of the hinge teeth, and the impressions on the interior of

the valves can rarely be ascertained. The family Ilippuritida^ has no

representatives; Vola and Spondijlus are also absent, and there is only a

single species of Inoceramus.

Brachiopoda are extremely scarce, only four broken and exfoliated

specimens were collected, which belong apparently to two species.

The solitaiy coral is a comj^ound Zoantharian, belonging to the family

Out of fortj'-two species of Mollusca proper, three (Avimonites Brew-

erii, A. StoUczkanus and Aucdla Piochii) are Avell-known Californian

fossilts. Aucella Piochii, h(nvever, is i)robably identical with the Aucella

Mosquensis of Europe. Unio Hubhardi, Gabb., is abundant at one locality

in the Queen Charlotte Islands: it was originally described as from

Vancouver Island, probably by mistake. It is the only fresh-water

mollusk in the collection, and is, perhaps, the same as the Unio adimcus

of Sowerby, from the Wealdcn deposits of ;{j]ngland. Besides these, seven

others are either very nearly related to European or Indian species, or

are actualh' identical with them. The rest seem to bo new to science,

but the sixK-imens are sometimes so imperfect, that it is not thought

desirable to propose any specific names for them.

^Yithout wishing to introduce any innovations in the use of terms, or

to criticize the descriptions of others, it becomes necessary to define the

sense in which certain expressions will be used here, as the same words

have been employed to convey very different and even opj)osite meanings.

It has long been customaiy with palaeontologists to call the outer edge

of the shell of a Nautilus or Ammonite, the dorsum, and some still

continue to do so. According to Prof. Hyatt, "the position of the

female Argoiuiut in her shelly case, and of the Nautilus in its shell,

show conclusively that the })eriphei-y of the whorls of an Ammonite is the

abdominal side, as stated by Eichard Owen and Pictet." For this reason,

Mr. Hyatt and some other writers call the outer margin of such shells,

the ventral, and the inner, the dorsal region. To prevent any misap-

prehension which might otherwise arise, the term dorsum will be

purposely avoided. Such phrases, as the outer edge of the shell of a
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Kuutilus, or ihe' siphonal edye of thut of an Ammonite, can scarcely be

misunderstood. Avhile the word perij/herij will suit either indifferently.

The expression aperture, as applied to these fossils, is jiurposely chosen

to descrilie the shape of the Avhorl at or near its outer termination, as

vieAved transversely; but not necessarily that of the true outer lip of the

shell. The Ae?'(//if of the aperture will be measured from the centre of

the periphery of the outer whorl to that of the one which precedes it ; the

ividth, at a right angle to the height.

In descj-ibing the shells of Grasterojjoda, the adjective transverse, Avhen

applied to ribs or stria?, is intended to mean transverse as to the whorls,

and not as to the axis of the shell.

To preserve a certain consistency througlnmt, the /le^'^Af of lamellibran-

chiate bivalves will be measured, as nearly as possible, in the direction of

a line draAvn perpendicularl}' from the hinge line or dorsal inargin, to the

opposite or ventral border. The length will be estimated at a right angle

to the height, and the width or breadth as equal to the maximum thickness

through the closed valves.

As the valves of the Brachiopoda are respectively dorsal and ventral,

the length of these shells will be measured from the beak of the pedicelled

valve to its opposite extremity, while the loidth will correspond to the

sjjace between the two margins of either valve, at a right angle to the

height.

Throughout these descriptions, the word diameter must be understood

to impl}' the distance between two points, as measured on a flat surface.

Geographical names and others which, according to Dr. Johnston,* have

a "rerainiscential evocation," hrtve been freely proposed for fossils which

are believed to be new, especially in the case of genera, such as Ammonites,

in which the number of sjiecies is already so large that it is almost hope-

less to expect to tind descriptive names which are not preoccupied.

In conclusion, the writer desires to express his cordial thanks to Mr,

W. H. Dall, of Washington, who has kindly made and forwarded tracings

of ligures as well as copies of descriptions of certain fossils from books

not at present accessible in Montreal, and for various critical suggestions;

to Mr. F. B. Meek, also of Washington, who obligingly sent photographs

of drawings made from the original types of ,species from Yancouver and

Sucia Islands, described by him ; to Mr. Eichardson for information as

to the exact stratigraphical position and localities of the fossils which lie

collected ; and to Mr. A. H. Foord, for the pains he has taken in the de-

lineation of the features characteristic of the different species.

* " British Zoojihytes." Second Edition. Vol. I., paye 1C4.



DESCRIPTIONS OF SPECIES.

CEPHALOPODA.

Belemnites. (Sp. undt.)

Plate I., tigs, la,, Ih. and Ic.

Fig. 1.

Fig. l.—Belemnitcs, species. Outlines of a longitudinal section of the best specimen

collected. Tlie position of the apical groove is seen at a, and indications of what

is supposed to have been the siphuncle, may be traced at b. The restoration of

the point is purely hjqjothetical.

Three moi-e or less frai>;mentaiy specimens of a Belcmnite of medium

size, which collectively show many of the characters of the guard and

phragmocone. As each of these exhibits some peculiarities which are not

seen m either of the others, it will be best to describe them separatel}-.

Xo. 1 is a portion near tlie anterior (or thickest) end of the guard,

about an inch and a half in length, and partly imbedded in shale. The

specimen is liroken transversely below and obliquely above, so as to give

two natural sections at different angles. The outline of the transverse

section is ovatel}' orbicular, the sides being disitinctly compi-essed. The

lateral diameter is nearly one-sixth less than the dorso-ventral
;

the

measurements beins; about five and a half bv six and a half lines. The
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tang'entiHl section jshows only thul the septii of the phragmocone are

j-athei" more than a line apart at the widest end.

No. 2 is also a frag-ment near the anterior end of the guard, hut it is

entirel}^ free from any investing rock. As viewed transversely, its

outline is more nearly circular than that of No. 1, and its sides are less

distinctly compressed. The measurements in this instance are seven hy

scarcely six and a half lines across. The phragmocone (Plate I., fig. la)

which is loose in this specimen, is elongately but inversely conical and

inequilateral, with the apex distinctly eccentric. Its length is about

thirteen lines; its greatest width nearly six lines, and its least, less than

one. At its widest end it is ovate-orbicular in section, as is also the

alveolar cavity; the presumed bulbous termination is broken off.

Judging by faint lines on the cast, the septa appear to be slightlj^

oblique and very numerous ; they are about a line apai't at the widest

end, and at least four times as close together at or near the point.
'

No. 3 (Plate I., fig. 1) is the most perfect example yet procured, and

like the first, is entirely free from the matrix. Its length is an inch and

three-quarters, its greatest width seven lines, and its least, scarcely six.

The anterior extremity of the guard contains more than two-thirds of the

alveolar cavitj-, (as compared with No. 2) and at the opposite end wants

only the extreme apex. In this specimen the sides of the guard are

more decidedly compressed than they are in either Nos. 1 or 2. The

guard itself is sub-cylindrical, and does not decrease in size perceptibl}',

imtil about an inch from the tipj when it begins to narrow unequally

and rather suddenly-. The apex being broken off, it is impossible to tell

wdiether the tip was obtusely pointed or shortly acuminate, but the

contour of the remaining part shows that it was slightly eccentric. At

or near the tip there is a faint and inconspicuous groove, which probably

measured about seven lines, if we allow two or three for the piece

broken off. The compression of the guard is a little oblique, so that the

outline of a transverse section at the anterior end is elliptic ovate, one

end being a little wider than the other. The apical groove is j)laced,

not on either of the flattened sides, but in a direction corresponding to

that of the widest end of the ovoid.

A longitudinal section of this specimen, kindl}^ made by Mr. Weston, of

which Fig. 1 is a representation, revealed some additional particulars.

The entire length of the guard is twenty-one lines, and of this the phrag-

mocone occupies ten lines. The apex of the phragmocone is slightly

eccentric, and seems to point in the same direction as does that of the

guard. Traces of what is supposed to be the siphuncle Avere detected
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crossing some of the upper septa of the phragmocone, and it would

appear that the siphuncle is phiced on tlie same side as that towards

which the apices of the guard and phragmocone point.

Mr. S. P. Woodward says--^ that tlie apex of tlie phragmocone of a

Belemnite points to the ventral side of the guard, and if this be uniforml}'

the case, the)i, in this species both the siphuncle and the apical groove

are jn'obably ventral. M. Duval Jouve, j however, maintains that in

some of the Neocoraian Belemnites the siphuncle is dorsal, and in others

ventral. Hence it is by no means certain that the apical groove, or the

siphuncle of this species, are ventral, but both seem to be situated on the

same side, and that the one towards Avliich the ajMces of the guard

and phragmocone point.

In his remarks upon the Queen Charlotte Island Cephalopoda alread}-

referred to, Mr. Billings says that these small Belemnites belong to the

sub-section Acuarii of Bronn's section Acaili, also that they are " closely

allied" to the Belemnites Bussiensis and B. Km/hisensis of D'Orbiy-n}-,

two species which are described and figured in Volume II. of Murchison

Verneuil aiul De Iveyserling's " Geologie de la Bussie et des Montagnes

de VOural.'" In both of these opinions the writer entirely' concurs, but

the Belemnites collected by Mr. Richardson are apparently distinct

from both of their Eussian analogues. The guard of B. Kirghisensis is

represented as much longer and slenderer than is that of the present

species, and in B. Kirghisensis the apices of the guard and phragmocone

point in opposite directions. The general shape of the guard of B. Rus-

Sie7isis is certainly very like that of the fossil now under consideration ; but

in the Eussian Belemnite the apical groove is placed on one of the flattened

sides, which, moreover, appear to be respectively dorsal and ventral.

No traces of a slit down the anterior end of the guard could be

detected, nor any indications of a corresponding raised rib on the phrag-

jnocone, so that these sjiecimens can scarceh' be referred to D'Orbigny's

genus Belemnitella, but to Belemnites proper.

The specitic characters of these Belemnites are so imperfectly shown

in the few fragments yet obtained, that it is not thought desirable to

propose a new name for them, although they cannot be satisfactorily

referred to anj^ known sj)ecies, and are probably new to science. The

peculiar compression of the guard may be due to the distortion to which

so many of these fossils have been subjected.

• " Manual of the MoUusca." Page 73.

t " Monograph of the British BeleniniticlEe." Bv Prof. Phillips. Part H., page 30. Palwontographical
Society: 1866,
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Belemnites. (Sp. iindt.)

Besides the three specimens described tibove, a tolerably complete

phrai*'mocone and a poi-tion of anotber were collected, whicb must bave

belonged to Belemnites of considerable size. Mr. Billings describes the

most perfect of tbe two as follows :
—" It consists of a portion of a large

])hragmocone, two and a half inches ni length, one and a half inches

iicro.ss the larger extremity, and thirteen lines across the smaller. The

se])ta are modei-atel}' convex, and there are twelve chambers ia the

specimen." Little can be added to this description; the measurements

have been tested and found essentially correct, though the diameter of

the smaller end seems nearer to twelve than to thirteen lines. These

fragments may indicate the existence of a second species at this localit}-,

or they may represent merely the adult stage of the one first descril)ed.

The evidence is altogether insufficient to show which of these views is

the correct one, though tlie latter is, perhaps, the most .probable

supposition.

Nautilus. (Sp. undt.)

Perliaps N. e-legans, D'Orbigny,* but not of Sowerby.

Or, possibly, N. psciuio-elegans, D'Orbigny.f

Shell (or rathei- cast) inflated, globose ; maximum thickness not much

less than the entii-e diameter, the proportions being nearh' as five to

seven; umbilicus either very small or entirely closed, most probably

the latter. Most of the inner septa are crushed out of shape, but

the outline of the outer one is concave and simple ; the position

of the siphuncle is unknown. Apertui-e transvei'sely reniform or

sublunate, rather deeply emarginate by the preceding volution. Mea-

suring from the periphery to the centi-e of the margin of the next

whorl, where the emarginatiouis greatest, the height of the aperture is

much less than its width. The surface of the cast is ornamented with

transverse radiating ribs, which at first curve convexlj^ forwards across

the sides, and then backwards, so that each one forms a shallow, but

rather angular sinus on the periphery. The ribs appear to run exactly

parallel with the ti-ue outer lip of the shell, and their forward curve is

* " Palfeontologio FiaiiQaise. Terrains Cr^taees." Vol. I., page 87. Atlas, Plate XIX.

t
" •' " " Vol. I., page 70, Atlas, Plates VIII. and IX.
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greatest near the aperture. They are narrowest at the nm])ilicns, and

widen n-raduall}- towards tlie periphery, where they measure about two

lines in widtli.

Greatest diameter, iibout seven inches; ;i})proximate width of ajierture,

(whieli coincides with the maximum thickness at a right angle to the

diameter) slightly over tive inches ; height of aperture, in the centre,

three inches and seven Hues. The specimen being very much distorted,

these measurements must be received with caution.

One of the most striking specimens in Mr. Richardson's collection is

the large Nautilus described above. Unfortunately this unique example

is badl}' preserved, and veiy much crushed out of shape. The siphuncle

is not visible anj'where, although the fossil happens to be broken in two

pieces, in such a way as to expose most of the interior. The distortion is

greatest in the chambered part of the shell, so that it is impossible to tell

how many septa there were to a volution, or to detine their exact shape.

The s])ecies is very nearly related to the Nautilus eleyans of D'Orbign}-,

and to the N. pseudo-eleyans of the same author ; but it may prove to be

distinct from I)oth.

It is clear that the Queen Charlotte Island fossil is not the Nautilus

elegans of Sowerby, for in that shell the aperture is said to be " obtusel}'

sagittate, with the posterior angles truncate." The desci-iption and figures

in the "Mineral Conchology" give one the idea of an obliquely com-

pressed shell, with an aperture whose height is much greater than its

width. Before the writer was aware that Pictet had shown tliat the

Nautilus elegans of D'Orbigny and Sharpe is distinct from the N. elegans of

Sowerb}', the same conclusion had been arrived at after a careful stud}'

of the original diagnoses. D'Orbigny describes his N. elegans and N
pseudo-elegans as follows. Italics being substituted for Roman letters to

emphasize certain points:

—

Nautilus elegans, D'Orbigny (as of Sowerby).

" N. testa globulosd inflatd, transversim sulcata ; sulcis incurvis,

reflexis, umbilico impresso, non perforata ;
apertura lata, semilunari

;

septis siraplicibus, arcuatis; siphunculo ad tertiani exteriorem septorum

partem perforato."

Nautilus pseudo-elegans, D'Orbigny.

N. testa discoided, inflatd; transversim undulato-sulcata, subumbilicatd

;

apertura semilunari; septis arcuatis, in umbilico sinuosis ; siphunculo

non centrali ad inferiorum limbem septorum adplicato."
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The following remarks are added to the dcHcription of JV. pseudo-

elegans

:

—" rien de plus facile que de la confondre ext^rieurement avec

le Nautilus elegans de Sowerby. En effet les deux especes sont lisses

dans le jeune age, et sillonnees a peu pr^s de la meme maniere dans I'age

adulte: mais elles sont neanmoins Qntierement differentes. ]je Nautilus

pseudo-eleyans se distingue du Nautilus elegans ptCLi' son dos plus large, et

surtout par ce caractere invariable, que la siphon est place au tiers

interieur de la hauteur de la bouche, pres du retour de la spire, au lieu

de I'etre au tiers exterieur ou pres du dos, comme il Test toujours dans le

Nautilus elegans."

As the position of the siphuncle is unknown in the specimen from the

Queen Charlotte Islands, the question naturally arises, is it possible to

distinguish N. elegans (D'Orb.), N. pseudo-elegans, and closely related

species, by any other characters ? Judging Ity the descriptions in Latin,

N. elegans would seem to be a thicker and more ventricose shell than

N. pseudo-elegans, but the italicised remarks in Frenc}>, and the tigures in

the "Paleontologie Frangaise" convey just the opjjosite impression. Sharpe

states that N. elegans (D'Orb.) "is the most globose shell of the group,

and has the smallest umbilicus," His figure (Cephalopoda of the Chalk

Formation, Plate III., fig. 3) is almost an exact portrait of the specimen

obtained b}^ Mr. Eichardson, and the dimensions which Sharpe gives of

his fossil ("diameter six and a half inches, breadth five inches,") accord

remarkably well with those of the present shell. These statements,

as well as the impressions conveyed hj the figures, are, however,

negatived by the remark that " the two species are so much alike,

that the only character to be relied on for distinguishing them is the

position of the siphuncle." It follows that the exact specific relations

of the Queen Charlotte Island fosssil cannot be ascertained until more

perfect examples have been obtained. Blanford says that there are

fourteen septa to the whorl in N. elegans, (D'Orb.) and that in N. pseudo-

elegans there are twenty in the same space. In the Queen Charlotte

Island specimen it is impossible to ascertain whether the septa were

originally distant or approximating. '

Pictet and Elanford have shown that the position of the siphuncle in

certain European and Indian cretaceous Nautili is not invariable in the

same species. Some Nautili, also, which agree in the position of the

siphuncle, difi'er materially from each other in external form. For these

reasons there is a tendency among pakeontologists to regard N. elegans

(D'Orb.) and N. pseudo-elegans as varieties of one species. Still, most

authorities have ])ronounced themselves in favour of their distinctness,



among- whom maj- be mentioned Pictet, Cornuel and Blanfovd; as well as

D'Orbigny and Shar])e. Should the latter vieAV be adopted, the laws of

nomenclature require (as Blanford has pointed out) that D'Orbigny's

name should be changed, as it is preoccupied. It might have been a

fitting com^jliment to the Swiss naturalist who first called attention to

its distinctive failures, to have dedicated the species to him, but Oppel

has alread}' called a Nautilus from the Upper Tithonic beds at

Stramberg, N. Picttti. This being the case, the name N. Atlas is

proposed as a sul>stitute for that of K elegans, D'Orbigny. The

Queen Charlotte Island specimen may or may not belong to the same

species.

A Nautilus collected b}- Mr. Eichardson, in 1874, from the Cretaceous

rocks of Sucia Island, which is in an excellent state of preservation,

(although a little distorted) bears a striking resemblance in many

respects to the type of N. Atlas. It is a much less globose shell than the

Q. C. Island specimen; its umbilicus is entirely closed, and the siphuncle

is situated a little on the outside of the centre of the septa. Eight

septa are visible externally in the space of rather more than half a

whorl ; the ribs on the inner, or nacreous layer of the test, are propor-

tionately broader than are those of the Q. C. Island shell, and they each

fn-m a wide but not angular sinus on the periphery. There is a distinct

though not very large excavation round the umbilical callus. Near the

aperture, the height of the whorl, outside of the emargination caused by

the encroachment of the preceding volution, is not much less than its

breadth. The dimensions are about as follows, biit no allowances have

been made for obvious distortion :

—

Greatest diameter, four inches and one line; width of apei'ture (which

is identical with the maximum of thickness) two inches and five lines

;

heiglit of do., in the centre, eighteen, lines.

This fossil will be described more at length in another place, but

its pi'ominent characteristics are given in advance for the sake of com-

parison. The siphuncle of this shell seems to be placed rather nearer

to the centre of the whorl than is the case with W. Atlas. The Sucia

Island fossil is veiy nearly related to iV. Atlas, of which it is probably

only a variety ; the Q. C. Island specimen, on the other hand, may
prove to be nearer to N. pseudo-elegatis.

The few Nautili of the section Radiati, which have yet been described

or quoted as occurring in the Cretaceous rocks of the United States,

present cviriously close affinities with European species. The apparent

s])ecific relations of the former ma}' be thus briefly expressed, though

c
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an examination of the type ppeeimens would be necessary for a satis-

factory comjiarison. The group, as a whole, may be convenient!}'

arranged as follows :

—

A. Umbilicus small, oj- entirely closed.

B, Umbilicus comparativel}' lai-ge. .

1852, " Nautilus elegans, Sowerby."

Rfemer's " Kreidebildungen Von Texas," page 37, No. 37.

No descrijjtion or figure of this shell is given, and all that is stated is

that " some imj^erfect sj^ecimens from the waterfall of the Guadaloupe,

below New Brauenfels, plainl}^ show the peculiar, undulating, arclied

ribs on the surface, characteristic of this species."

1860. Nautilus Texanus, Shumard.

Transactions of the Academy of Sciences of St. Louis. Vol. I., page 190.

As the specimens from which this species was described are mere

fragments, which do not show the characters of the umbilicus, it is

not certain to which of the divisions proposed above it should be

referred.

The shape of the aperture of JV. Texanus is not unlike that of N. elegans,

(Sow.) but the position of the siphuncle is the same as in N. pseudo-

elegans, the species with which Dr. Shumard compared it.

1862. "Nautilus elegans. Sow., vai-. Nebi*ascencis," Meek.

Proceedings of the Academy of Sciences of Philadeljjhia for 1862, page 25.

In the paper where this Nautilus is descriljed, Mr. Meek, naturally

enough, seems to have taken the correctness of D'Orbignj-'s and

Sharpe's identifications for granted, without further im^uiry. The

description of the Nebraska fossil, at least, accords much better with

that of iV. Atlas (nobis) than with Sowerbj^'s diagnosis of his iV. elegans.

The globose shape, together with the position of the siphuncle in the

American shell, are in favour of this view, but it is possible that the

varietal name, proposed by Mr. Meek, may have to be raised to specific

rank, as the sculpture of the so-called " variety ISlebrascensis'' is said to

consist of ribs which are " five times as broad as the grooves between,"

and in this respect it difters fi-om N. Atlas, as well as from nearly

related species.
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1864. Nautilus Texanus (?) " Shuraard." (Gabb.)'

" Paleontology of California.'" Vol. I., page 59} Plate IX., figures 3^. b.

There are some reasons for doubting whether the Californian shell,

described and figured in the work quoted above, is correctly referred to

Dr. Shuniard's species. The siphuncle appears to be placed difterently

in the two shells; in N. Texanus (Gabb.), it is said to be situated above

the centre of the whorls, as is the case in N. Atlas ;
in N. Texanus,

(Shuniard) its position is described as below the centre of the volutions, as

in N. pseudo-elegans.

It is niost*likely that N. Kebrascensis, Meek, N. Texanus, Gabb (non

Shuniard)^ and the Sucia Island Nautilus are all forms of one variable

species.

The discovery of such forms as Nautilus spirolobus, Dittmar, in the

" Hallstadten Kalken " (or Trias) of Eossmoos, near the Lake of

Hallstadt,' of i\^. Mojsisovicsi, Neumayr, in the Middle Oolite of Poland,

and of theiV. Aspe?', Zittel, a sjiecies closely allied to the present fossil,

in the Upper Tithonic beds of Moravia, has recently proved that the

ril)bed Nautili are b}^ no means exclusively confined to the Cretaceous

rocks, as was formerly supposed. Still, they are eminently character-

istic of the Chalk Formation, in which they attained their maximum of

development as a group.

AMMONITES.

Group /.*

—

Cli/jjeiformes, D^Orhigny.

Sub-genus Oppelia, Waagen.— " C4eognostisch-Palceontologisclie Beitrage. " Von Dr.

E. W. Benecke. Page 250. Munchen : 1869.

Ammonites Perezianus. (N. Sp.)

Plate II., figs. 1 and la.

(Perhaps a variety of Oppelia Waageni, Zittel. See " Die Fauna der Aelterea Ce-

phalopoden Fuehrenden Tithoubildungen," by Dr. Karl Alfred Zittel. Cassel : 1870j

Plate XXIX., figs. la. and lb.)

Shell discoidal, lenticular, thin ; umbilicus small ; surfiice ornamented

by broad, faint and transverse folds.

* The numbers attached to these groups refer only to the present collection. The order is nearly that
adopted in the " PaUeor.tologia I ndica," but the Ligati are placed between the Planulati and Fimbriati.
instead of before the Planulati. In the case of the Ammonites only, a short definition of the saiieni, char-
acters of each species is prefixed to the more detailed description.
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All the inner volutions are covered by the last whorl, excepting onlj*

their umbilical faces. Outer whorl nearly flat, or only slightly convex

at the sides
;
periphery narrowly rounded and obtuse; inner edges of the

volution oblique, almost confluent with the sides, the point of junction

being marked by a faint, rounded shoulder. Aperture narrowly ellip-

tical, deeply emarginate by the preceding volution. The height of the

aperture, as measured where the emargination is deepest, is more than

twice its width. Umbilicus small, shallowly funnel shaped, rather

deeply conical in the centre, but spreading rapidly and obliquely in

the outer whorl, especially near the mouth. Umbilical margin almost

obsolete, sutures (of the volutions) indistinct, not excavated or chan-

nelled.

Surface marked by very faint and inconspicuous, transversely radiat-

ing plications. These are undulating, broad and rounded, but not much

raised, and are about equal in width to the shallow!}" concave depressions

which separate them. The folds are most prominent on the outer half

of the sides ; they seem to be obsolete on the periphery and are certainly

80 on the inner faces of the whorls.

The adult and unique specimen figured on Plate II. is much

water-worn on the only side in which the septation is visible, and

the finer ramifications of the sutures have been obliterated. There

are indications of six or seven lobes in the septum nearest the

mouth, and of these the four or five inner ones appear to have

been simply toothed but not branched. Those placed near the peri-

phery do not seem to have been very complicated in their structure.

The "chamber of habitation" occujjies nearl}^ thi-ee-fourths of the outer

whorl.

Grreatest dianieLer, three inches and nine lines : width of umbilicus, as

measured from the junction of the sides with the inner sm-face of the

body whorl, nine lines ; or, from suture to suture, five lines. Height of

apertm'e, at the point where the emargination is greatest, one inch and

nine lines: greatest width of do., ten lines. Depth of emargination of

the outer whorl, eleven lines.

lYhen the drawings were made, nearly the whole of one side of the

fossil was covered by a nodule of shale. After the plates which contain

figures of this sjiecies were printed, the matrix was removed from the

specimen, and some new information was thus obtained which has been

incorporated into the above description. The outline of the aperture

(figure la) was found to be- incorrect in two particulars. First, the

emargination is not nearly deep enough, and secondly, the peripheiy,
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(which happciis to he' water-woi'n in the original) is represented as^

too narrow and acute.

Aininonites Perezianus is neai'ly rehited to A. (^Oppelia) sabcostaria ^^

Op})el, and particidarly to A. (^Oppcli(i) Waageni of Zittel. The former

is represented as having a more rectangular iimhilicus than A. Perezianus

as well as fewer and more distant folds on the sides of the outer whorl.

Both have thicker shells than the species just described, and A. Waageni

is depicted as having an entirely smooth surface. On the other hand,

the only specimen of A. Perezianus jet procured is a little crushed,

and there is reason to suppose tluit its whorls were thickest near their

middle, so that the shape of the shell was nearly, if not quite, lenticular

in its normal state. Even supposing this to have been the case, A.

Perezianus is a thinner and flatter shell than A. Waageni, and the

difference between the sculpture of the two may be of specitic import-

ance. Under all the circumstances, it seems desirable to propose a

provisional name for the species, and the one suggested is intended to

help to perpetuate the memory of the first discoverer of the islands at

which the fossil was collected.

Ammonites Brkweiiii Gabb.

Plate 1, figures 2, '2a, and 3, 3a.

Ammonites Brewerii Gabb.— "PaL-eontology of California," Vol. I., page 62, Plate X.,

fig. 7. Also Vol. II., page 130, Plate XX., fig. 5.

The Ammonites from the (^ueen Charhjtte Islands which are believed

to belong to this .species, present two sti'ongly marked varieties. The

specimen represented at fig. 2 f is the largest individual of what may be

fairly regarded as the tj'pical foi-m, as it corresponds exactl}" with Mr.

Gabl)'s amended description of his A. Brewerii^ although the original

figures of the adult have a stronglj^ ribbed surface, whereas that of

normal examples collected by Mr. Richardson is either smooth, or orna-

mented only by faint, sinuous, transverse striae Figure 3, on Plate I.,

is a jjortrait of the most perfect of two specimens of what seem to be a

dwarfed variety of this shell, presenting (diaracters, (such as a compara-

tively large umbilicus, sti-ong j-ib-like folds, &c.) which are usually only

seen in much larger individuals. It will be convenient to consider each

form separately, and as the only work in which J.. Breiceriiwa^ described

* " Geognostich-Palaiontolofrigche Beitrage." Von Dr. E. W. Benecke. ZweiteiBand. Heft 2, page 219

Plate XIX., figs. 2-5. t On Plate I.
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may not be accessible to some of the readers of. these pages, the salient

features of both will be briefl}' ])articularizecl.

General characters.—Shell discoidal, compressed, peripheiy narrowly-

rounded ; umbilicus rather small, step-shaped and rectangular : surface

marked either by flexuous, transverse striffi, or by rib-like folds.

1. Presumed typical form.—Shell discoidal, compressed, but not very

thin, the maximum width of the outer whorl being only one third less

than its height. Volutions four, the inner ones flat, smooth and neai'ly

two-thirds covered by those which succeed them. Outer whorl with

somewhat flattened but slightly convex sides, the greatest thickness

being a liitle below the middle; periphery rounded : inner edge of the

volution cut squarely at a right angle to the sides ; umbilicus step-shaped,

rather less than one-fourth of the entire diameter ; aperture elliptical or

narrowly oval, truncate below, higher than wide, deeply emarginate by

the preceding volution.

Surface ornamented by faint, flexuous, and slightly raised, transversely

radiating stripe, which are usually arranged in two sets. What may be

conveniently called the primary stria; start from the umbilical margin,

and pass completely over the sides, but become indistinct or obsolete on

the periphery. Commencing at the umbilicus, their general direction is

first a little forwards, then backwards, and again forwards, until at last

the}^ form moderately convex but very faint arches over the pei'ij^hciy.

Near their junction with the umbilicus they are often seen to be made

up of two or even three separate raised lines, which coalesce about the

middle of the sides, between which point and the periphery they always

become most prominent, fold-like and distant. The secondary stria?,

which usually alternate with the primaries, radiate from the umbilicus,

but extend onlj^ half way across the sides. There is generally a single

secondary striation between eacli pair of primaries, but there are some-

times two, and at others none at all. Besides these markings, there

are numerous faint and short stria' on the peripheiy, but these dis-

appear before reaching the sides. Tlie strise on the siphonal edge

are much finer even than the secondaries, and seem to be distinct from

them.

G-reatest diameter of the shell, four inches and two lines: width of

umbilicus about one inch. Width of aperture (which is identical with

the maximum of thickness) nearly fifteen lines: height of do., outside

of the emargination caused by the preceding whorl, twentj"-three lines:

depth of the emargination, six and-a-balf lines.

The above description and measurements refer exclusivel}' to the largest
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specimen collofted. Six otltcrs were olttained
; one a very immature

individual. al»out an ineli and a quarter in diameter; and live of an in-

termetliate and almost unitbrm size, wliicli measure from two to two and

a half inches across. The smallest shell is entirelj^ smooth ; the medium
sized ones are only faintly sti'iated across the wliorls. These latter

differ from the specimen tigured, in the following- respects: they are

much thinner and flatter proportionately, their pei'ipher}^ is nari'ower,

and their umldlicus is .smaller as Avell as shallower. Such half-

grown shells resemble the Ammonites Hdydenii of Gabb very closely,

but their periphery is not " nearly fiat " and somewhat squared,

as it is in that species, but narrowly and evenly rounded. Externally

there are very few characters by which they may be distinguished,

but the septation is said to be different in Californian examples of the

two species. The septa are not visible in an}' of Mr. Richardson's

specimens.

2. Dwarfed costate variety.—Figs. 3 and 3a on Plate 1. represent the

most perfect specimen obtained of this form, the other being a mere

fragment, Its greatest diameter is two inches and five lines : the width

of its umbilicus, eight or nine lines: the maximum thickness, seven lines.

The fossil is, however, considerably distorted. It differs from the more

typical form less in shape than in sculpture. The latter consists

of simple, transverse and flexuous, ribdike folds, which are most

prominent on the outer half of the sides. They form distinct,

narrowly rounded, convex arches over the perijjhery and are faintest

near the uml)ilicus. The elevations are usually narrower than

the shallowh" concave grooves Avhich separate them. Sometimes a short

rib occurs between two of the ordinary ones, but when this is the case it

generall}' forms a short arch over the periphery and does not reach to the

umbilicus. The folds also show a tendency to bifurcate over the per-

iphery, and there are some other unimportant and exceptional variations.

The greatest thickness of the whorls in this variety is a little above the

middle of the sides.

Ainmonites Breicerii was first described from the "Shasta Group"' of

Cottonwood Creek, Shasta Count}', California, where it appears to be

tolerably abundant. Uiitil Mr. Eichardson collected the specimens de-

scribed above from the Islands in Skidegate Channel, the sjiecies had not

been obtained from any other locality.

Ammonites difficilis of D'Oi'bigny, a French Neocomian fossil, is its

nearest Eui-opean representative. B(jth A. difficilis and A. Brewerii are

very abnormal representatives of the Cl3'peiformes, but as D'Orbigny and
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Pictet place A. diffi.cilis in this section, A. Brewerii is included in it also.

The latter pahuontologist saj^s that A. dijficilis "makes a transition " to

the Ligati.

Group II.—Mammillatl, Pictet.

Ammonites Stoliczkanus, Gabb.—Variety spiniferus.

Plate III., fig. 3, and Plate IV., fig. 1.

A. Stoliczkann.s, Gabb. " Palaiontology of California." Vol. II., page 135. Plate

XXIIL, figs. 16, Ida.

fedScir:')?" , ;'fii

Fig. 2.

Fig. 2.—Ammonites Stoliczkanus, Gabb., var. spiniferus. Fragment showing the

spinous nature of the tubercles.

Shell thick; whorls wider than high, compressed on the siphonal

edge and inner half of the sides; umbilicus not very large, but deep;

surface heavily costate ; ribs tuberculate, except on the centre of the

jjeriphery.

Whorls live, increasing rather rapidl}" in size, about one-half of the

inner ones being ex])osed. The volutions are always broader than high;

in a well-preserved specimen an inch in diameter, they are distinctly
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though obtusely bicarinatc on tlie periphery, and oljsoletel}' keeled at

the sides. With the increase of g-rowth the keels diisappear, and the

whorls become more rounded, until tinally the last one assumes a sub-

quadrangular aspect. The inner half of the sides of the body whorl is

compressed, the outer half curves convexly and rather obliquely towards

the periphery, which is broad and flattened. The umbilical face of this

volution is squarely as well as very deeply truncate, and forms a blunted

but ncai'ly right angle with the sides. In the last whorl but one, the

umbilical lace is not straight, but slightly convex, and the angle

between it and the sides is rounded otf. All the specimens are so much

distorted that it is difficult to estimate the jwoportionate width of the

umbilicus with much accuracy, but in the example represented on Plate

III., which is not fully grown, it is about one-third of the greatest dia-

meter. In the adult the last Avhorl increases very much in height, so

that the umbilicus may then be rather smaller in j^i'oportion to the

shell. The aperture is transversely subquadrangular, the outer angles

being broadl}' rounded ; its height is rather less than its breadth, and

the emargination of the base is not very deep.

Tlie sculpture consists of bi-oad, but not acute, raised ribs, and these

are ornamented with tubercles, some of which originally bore long

spines. In the inner whorls the ribs are straight, but in the last

volution they are slightly flexuous. In the specimen previousl}' referred

to as being about an inch in diameter, the sculpture of the early whorls

is well exhibited, xlt the commencement of the outer volution of this

individual, each rib bears four tubercles, but when it is completed there

are eight to each rib ; the process of a gradual division of each tubercle

into two separate ones being very clearly shown. At this stage of

growth the tubercles are prominent, acute, and are sepai*ated into two

sets by a shallowly-grooved space on the periphery. In the penulti-

mate whorl the number ot tubercles on each rib is generally twelve, or

six on each side, and there are never nu)re than these. They are

usually situated at unequal distances from each other, and are sepai-ated

by a flattened but not grooved space on the periphery.

It is only just to the artist to say that the spinous nature of some of

the tubercles w^as discovered after the jilates which contain figures of

this species were printed. While attempting (subsequently) to remove

the matrix from a broken example, a fortunate blow of the hammer

exposed three long spines, two of which are very perfect. This specimen,

which is represented in the woodcut (fig. 2), is a fragment, consisting of

about two-thirds of the penultimate whorl, and a portion of the preceding
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one. In this instjince each spine arises from the inner margin of the

smaller whorl ; they are at first ])ressed a little downwards, and then

curve upwards so as to rest against the nml)ilical wall, though they

scarcely reach to its maigin above. One of the spines is fully half an

inch in length; it is ilattened and rather obtusel}' pointed. The com-

pression of the spines and their peculiar curvature are obviously the

result of abnormal compression or distortion. Traces of spines were

afterwards observed in other specimens, but all the additional informa-

tion afforded is that they sometimes proceed from the outer as well as

the inner parts of the sides, that they are occasionally acuminate, with

a dilated base and slender point, also that they are often covered up bj^

the whorls as the shell increases in age. In every place where they

were traced, they Avere found to be protected from injury by the support

afforded by the inner margin of the whorl next to the one on which, they

were placed.

Most of the tubercles become obsolete or disappear on the body whorl,

excepting oidy a row of large ones round each umbilical margin, and

another of much smaller size, placed about the middle of the sides.

The ribs on this volution are alternatel}^ bifurcating and simple, but they

are all of equal length, and bear iisually a similar, or rather corres-

ponding number of tubercles. The row of large tubercles round the

umbilical margin gives to that opening a distinctly coronated aspect,

but those on the middle of the sides are sometimes so small as to be

barely perceptible. The aperture of the original of fig. 1, on Plate IV.,

is about three inches and three-fourths wide, b}' three inches and one

line in height.

Seven specimens of this "strongly characterized" species were

obtained, most of which are curiously distorted. ISTone of them are very

perfect, and yet nearly all of the essential peculiarities of the fossil are

well exhibited in one or the other, except the outlines of the septa and

the shape of the outer lip.

In the preliminary report previously referred to, Mj-. Billings says

that the specimens Just described are nearly related to Ainmonites Stolics-

A-anus, but that they are "perfectly distinct" from it. The difference

between the shells from the two localities seems to the writer to be scarcely

of specific importance. A. Stoliczkanus was originally described from a

single half grown example, about three inches and three quarters in dia-

meter. Apart from the circ umstanee that some of the tubercles originally

bore long S])ines, (a feature seen so rarely even now that there is no

wonder that it was not observed before) Mr. Gabb's description of the
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CaliJtbriiiaii shell ai)plies with ;j;reat exactness to the present specimens,

except in one particular. Each rib in the type of .4. Stoliczkanus is de-

scribed as bearing six tubercles, three on eacli side of the periphery, but

there are usual!}' ncarlv double that number in the corresponding costai

of the fossils collected b}- Mr. Kichardson. Although this might appear

to be an important dittercnce, it is doulitful whether it is of more than

varietal value. The number of tubercles to each rib is variable in actual

specimens, and they show a marked tendency to divide into two or three

in the course of growth. Thus, in the last whorl but one of the original

of Plate IV., tig. 1, there is a single tubercle on the umbilical margin,

another on the middle of the sides, and a third triiid one on th'e edge of

the peripher}'. The description of the tuberculation of the type agrees

so well with some of the Queen Charlotte Island specimens, that the

latter are, (for the present at least) regarded as simpl}' a variety of

A. Stoliczkanus with rather more numerous tubercles than usual, to

each rib.

Pictet's gi-oupMammillati, in which this species is placed, differs from

the Eotomagenses chietiy in the absence of tubercles or carination on the

peripher}^ of the shell. It is partly made up of Ammonites taken from

that division and from the Dentati, ^4. laticlavius of Sharpe, from the

Grey Chalk of the Isle of Wight, bears a considerable resemblance to

this shell, but the whorls of the English fossil are flatter, and its aperture

is much higher than wide.

Group III.—Macroccphali, Von Buck.

Subgenus Stephanocek.\s, WAAiiEN (Paes. )
— " Geognostich Pahtoiitologische Bei-

trage," von Dr. E. W. Benecke, Mimchen, 1869. Vol. II., page 248.

Ammonites Loganianus. (N. Sp.)

Type. Plate VIII., fig 2.

Shell compressed, but rather thick ; inner whorls entirely covered,

except about three-fourths of the last one;* umbilicus of medium
size.

The early volutions are a])parently ver}- strongly involute, but the

two outer ones are much more loosely coiled. The last whorl is

obliquel}' compressed at the sides, which are widest just before they

* 111 the only two specimens obtained, the centre was covered by the matrix and it is just possible
tluit if this were removed, rather more than one volution and three-fourths of another would be visible
externally. Still, the shale was detached from the innbilicus of the examjile figured, to a de]>th of nearly
three-quarters of an inch, without a trace of the inner whorls being exposed.
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commence to descend towiirds the sutures; the })cri])hery is rounded

but slig'htly tlattened. The ap(;rture is suliovate, its base being con-

FiG. 3.

Fif4. 3.—A. LoGANiANUS, outline of the aperture of a typical specimen.

cavely eniarginate. If measured in the centre, Avhere the emargination

is greatest, the height of the aperture is rather less than its width,

but as viewed externally the height and width of the whorls are nearly

equal.

The umbilicus of the most perfect s[)ecimoa is rather less than one-

third of the entire' diameter; its inner face is somewhat straight and

preciijitous below ;
its outer margin is evenly rounded. It is deeply

excavated in the centre of the shell, but becomes shallower very rapidly

towards the mouth.

The surfiice oi-namentation consists of primary, trifurcating ribs, which

usuallj" alternate with secondar}', simple and shorter ones. Commencing

at the sutures, the jji-imaries are at tirst distant, obtuse and prominent;

then at about a third of the distance across the sides, they trifurcate and

pass over the perij)hery, reuniting at exactly similar points. The points

where the primaries begin to trifurcate are marked by small elevations,

or tubercles.* The intervening costa^ are simple and do not extend to

the sutures, but become obsolete near the middle of the sides. Some-

times the secondary ribs are absent, and there is rarely more than one

between each jjair of primaries. Although much worn in the actual

specimens, there is reason to suppose that all the costa3 were originally

acute ; the grooves between them are concave, and a little wider than the

* In one specimen, these are narrow and elongated ; in the other, whose surface is much abraded,
they are rounded and obtuse ; in both they are feebly marked and inconspicuous.
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ribs. As vieweil along tlie siphonal edge, the whole of the eostation is

rather fine in proportion to the size of the shell ; near the aperture, the

greatest distance between the summits of two contiguous ribs (on the per-

iphery) rarely amounts to as much as two lines, the average being about

a line and a-quarter.

The specimen figured, which although in some respects the most per-

feet of the two, is very much distorted, measures about five inches in its

greatest diameter, the width of its umbilicus being about eighteen lines.

The other is four inches and two lines across, and its umbilical cavity is

fifteen lines wide.

A. LoGANiANUS (?) Form A.

Plate IV., figs. 2, 2a.

Shell subglobose
;
inner whorls entii-ely covejcd except the outer half

of the last one; umbilicus rather small.

Outer whorl somewhat inflated, broadly rounded on the peripher}-, and

sKghtly compressed at the sitles. Umbilical cavity rather more than

one-lourth oi' the entire diameter, deep in the centre and shallow ex-

teriorl}". Margin of the umbilicus rounded, its inner fiice steep but

low. Behind the mouth of the shell there is a broad and moderately

deep groove or constriction, and the whorl contracts very perceptibly at

a short distance from the apertui-e. Near the sutures there is a shallow

sinus on each side of the lip, which is produced into a broadly rounded

process on the periphery. The groove behind the mouth seems to follow

the contour of the outer lip, unless the latter once bore lateral lobes, of

which there is no, evidence. The aperture is transversely arcuate, its

breadth being neai'ly three times as great as its height. Tn the middle

of the same whorl, before it begins to narrow, the height of the volution

is much greater in pi-oportion to the width.

The sculpture consists for the most part of primary ribs, which rise

from the sutm-es, and bifurcate at about a third of the distance across

the sides, hnfore passing over the periphery. About eighteen of these can

be counted on the outer whorl. The points of bifurcation are not marked

by any distinct swellings or tubercles. Occasionally a simple and shorter

rib intervenes between a pair of primaries, but the intermediate ribs are

often wanting altogether, and when present never reach to the sutures.

At fii'st the eostation is comparatively close set and the ribs, with their

corresponding grooves, ai-e subangular, but in the last half turn they get

wider apart and more rounded. The whole sculpture is very coarse
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for the size of the shell ; in the only specimen of this variety, whose

greatest diameter does not much excee<l two inches, the riljs ai-e as wide

apart as they are in the largest examjjle of the tyjiical form, which is at

least four times its size.

Septation unknown.

The exact dimensions of the fossils are as follows: Greatest diameter

two inches and nearly four lines; width of umbilicus, about eight lines j

height of aperture, five lines ; breadth of do., one inch and three lines.

Ammonites Lhganianus (?) Form B.

Plate VIII., figs. 1 and \it.

Shell inflated, globose ; the early volutions entirely concealed; umbili-

cus very small.

In the only specimen collected, the outer half of the last whorl is much

distorted, and compressed in such a wa}- that the sides are partly forced

over the umbilical opening. For this reason the exact amount of the

involution, the proportionate width of the umbilicus, and the shape of

the aperture cannot be very accurately ascertained. Curiously enough,

the distortion does not seem to have much affected the rest of the

shell.

Only one whorl is visible externally ; this is ventricose alike on the

siphonal edge and at the sides ;
its inward curve is also convex, but rather

abruptly so near the sutures. Where the distortion is least, the maximum

width of the whorl (or thickness of the shell) is nearl}' equal to three-

fourths of the greatest diameter. The aperture is obviously much wider

than high, though it is diflicult to estimate in what proportion. The um-

bilicus is ver}- small and deep.

The surface is ornamented with jirimar}', bifurcating costte, and

intervening, secondary, simple ribs. About thirty of the former can

be counted on the last volution. They commence at the sutures,

bifurcate at about a third of the distance across the sides, and re-

unite at exactly similar and opposite points. There are no swellings

or tubercles on the ribs where they begin to divide. At the commence-

ment of the last whoi 1 the ribs bifurcate at a comparatively short distance

from the sutures, but near the aperture this distance is much increased.

Tlie secondary costa^ usuall}^ alternate with the primaries, but the former

are often absent; wdien present the}' encircle the peripherj- but do not

extend to the sutures. Two bifurcating ribs are occasionally placed to-

gether without any intervening (Uie; or two simple costte nuiy occur be-



31

tween a paii" of primaries. When the latter is the case, one of the inter-

vening ribs is unusuall}' long- and almost joins one of the primaries, so

tliat a tendency to bifurcation is then observable. The whole of the ribs

areattirstcrowdeil and tine (except near the sutures) but at a little distance

from the aperture they get much wider a])art. Thej^ are prominent,

regular and acute (though sometimes, under the lens, they appear a little

rounded at their summits), and the grooves between them are rather

deep]}' concave. In the earlier part of the outer whorl, the grooves are

a little wider than the ribs which bound them, they (the grooves) gra-

dually increase in width, until, near the a})erture, they are about thi'ee

times as wide and much shallower in proportion than at the commence-

ment of the volution. The I'ibs, too, are more acute and prominent near

the outer termination of the shell.

Septation unknown.

Where the specimen is least distorted the greato t diameter is about

two incites, and the maximum width of the whorl (or thickness of the

shell) is nearly one inch and a half.

It is doubtful whether the four Ammonites described above should be

regarded as ditlci-cnt stages of growth ot one shell, or as two, or even

three, distinct species. Form A. and form B. are each represented by

a single specimen of about the same size. Notwithstanding its globose

shape, and the much greater involution of its whorls, it is easy to under-

stand that Form B. may be the young of the type of A. Loganianus, as

there is little essential difference m the style of costation of both. The

sculpture of Form A. is certainly coarser and its ribs are much more

distant than is the case in any of the other three specimens ; the costs? also

aj^pear to Ix- moi-e obtuse and angular, but as the surface is much water-

worn, it is not safe to attach any importance to the latter character. In

Form A. one volution and a half are visible externally, and in Form B.

only one can be seen, but this difference may have resulted from the

peculiar distortion to which the last named specimen has been subjected.

On the whole, it is most probable that these four Ammonites belong-

to one species, of which Form A. may constitute a well marked variety.

In many respects, .iwimontYf6 Loganianus is nearly allied to the A. Gervillei

of Sowerb}'. Form B., in particular, can scarcely be distinguished from

the shell figured by D'Orbigny,* as the young state of A. Gervillei. In

more full}' grown specimens, the diffei-ences between the two species are

obvious; .1. Gervillei \s then much the most globose shell of the two, and

* " Paleontologie FraiHiiise. Terrains Jurassiques." Vol II, Atlas, Plate CXL
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has one more whorl visible externall}-. The volutions of A. Loganianus

are coiled in a very similar manner to those of A. buUafus, D'Orbiguy,'''

but the sculpture and shape of each are perfectly distinct.

The Oolitic Macrocephali, as a whole, are said to possess a combination

of characters by which the}' can generally be distinguished from Ci'eta-

ceous Ammonites of the same group. In the Oolitic species the shell is

more globose, the whorls are very strongly involute, and, as Stoliczka

has pointed out, " the lateral ribs form a tubercle about the mitldle of the

sides, and then divide into tw^o or more ribs." In each of these respects,

A. Loganianus has more the aspect of an Oolitic than of a Cretaceous

species.

The name proposed for this shell is nitended as a tribute, of respect

and aftection, to the memory of the late Sir W. E. Logan.

Group IV.— Coronarii, Buck.

Sub-genus Stephanoceras, Waagen (Paks. )^" Geognostich-PaLiiontologischeBei-

trage." Munchen, 18C9. Vol. II., page 248.

)

Ammonites RicnARnsoNii. (N. Sp.)

Plate V. Both figures.

Shell thick, iiiflated; umbilicus wide and deep, conspicuousl}' coro-

nated round its inner margin b}' a row of distant, rounded tubercles.

Volutions about six, veiy closely and tigbtly coiled, so that their width

is about two-thii'ds greater than their height, much raised at the sides,

widest and sub-angular neai- their middle. The amount of involution is

always slight, and decreases extei-iorlj'- ; the inner faces of the early

volutions, and the whole of the sides of the last but one being fully

exposed. In the outer whorl the periphery is ventricose and rounded

;

its curve is confluent with that of the outer half of the sides, which

swell up (almost concavely) so as to form a sub-angular ridge about

their middle, but nearer to the sutures. From the simimit of this ridge,

which forms the outer margin of the uml)ilicus, the Avhorls slope

abruptly and almost precipitously down to the sutures, so as to present

a nearly straight (though slightly convex) umbilical face. In the last

lialf turn the umbilical margin becomes more rounded, and the inner

face of the whorl is more oblique aad spreading. As the greater part of one

side of the only specimen collected is worn away, the exact width or thick-

ness of the shell cannot be ascertained, but it was probably more than,one-

I'aleniitolonie FraiiQaise. Terrains J urassiques." \'i>l. n. Atlas, Plate CXLH., figs. ] and 2,



33

half of the entire diameter. The umbilicus is deeply excavated and

concavely conical, especially in tlie centre, but it gets shallower and

loses its regularly conical shape near the aperture. As compared with

the outer whorl, the inner volutions occupy rather less than one-half the

greatest diameter of the shell. As measured from two opposite tubercles,

the umbilicus is equal to nearly three-fourths of the whole diameter.

The aperture is transversely arcuate, and its sides are truncate and

subungular.

The last whorl is ornamented with fourteen, distant, raised, rounded

tubercles, which encircle the umbilicus. About as many can be counted

on the volution which precedes it, and the coronations can be traced even

in the earlier whorls. Where the test is preserved, the periphery and

part of the sides are. covered with close-set, numerous and transverse

ribs, (varying from a quarter of a line to a line in width) which are too

line to leave definite impressions on the cast. These appear to proceed

from each of the tubercles in bundles of about ten or fourteen. The

distance from the centre of two contiguous tubercles on the outer whorl

was found to be about seven lines, and in a sjiace of equal width imme-

diately below them, fifteen or sixteen ribs could be counted. These,

however, are very unequal in width, even over a very small area,

and, of course, are widest near the mouth.

Clreatest diameter of the shell, four inches and five lines; extreme

width of umbilicus, from the centre of two 023posite tubercles, three

inches and one line; of the inner whorls, (from suture to suture) two

inches and one line. The breadth of the aperture is roughly estimated

at two inches and nine lines in its widest part; its height is about

eleven lines.

This interesting shell, of which only one imperfect specimen was

collected, is nearly related to the Ammonites coronatus^ of Bruguiere, and

A. Blagdenif of Sowerby. The extreme fineness of the ribs in A. Richard-

sonii, together with the very slight involution of its outer whorl, will

enable it to be distinguished from either at a glance.

It affords the writer much pleasure to be able to associate the name of

its discoverer with this beautiful species. The collection of which it

forms a part is only one out of the many additions which Mr. Eichardson

has made to our knowledge of the geology and palaeontology of Canada,

in a period extending over thirty years.

» Pal6ontologie Frangaise, Terrains Jurassiques. Vol. I. Atlas. Plates CLXVII I, & CLXlX"

t '"Mineral Conchology." Vol. II., page 231. Plate CCI.

D
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Group V. Planulati, Waagen, non Buch. {Coronarii, Buck, et

auctorum, pars.)

Subgenus Peeisphinctes, Waagen.—"Geognostich-Pal<eontologischeBeitrage," von

Dr. E. W. Benecke. Munchen : 1869. Band 2, jj. 248.

Ammonites Skidegatensis. (N. Sp.)

Plate VII. Adult and type. Plate IX., figure 1 : An immature, but perfect speci-

men, supposed to belong to the same species.

Fig. 4.

Fjg. 4i.—A. Skidegatewils

.

—Outline of aperture of the specimen| represented at

Plate VII.

Shell compoi^ed of many roiiiuled whorls; umbilicus much moi-e than

half the entire diameter ; surface regularly eostate ; ribs acute and separa-

ted by broad convex grooves, alternately bifurcating and simple. Volu-

tions sharply coronated above Jind below.

The sides of the inner whorls are fully exposed; the umbilicus is

accordingly very Avide, it is also rather shallow externally, but is much

deeper (apparently) near the centre. Measuring from suture to suture,

the inner Avhorls (collectively) make up rather more than half of the

entire diameter. Onl}^ the two outer volutions are visible in the largest

specimen, the rest being covered b}^ hard and tenacious shale, which

could not be removed except at the risk of spoiling the fossil. As seen

transversel}', the outer whorl is raised at the sides, and slightly com-

pressed at the periphery. Its base is shallowly and concavely emargi-

raate by the encroachment of the preceding volution. The aperture is

about one-third wider than high ; its greatest breadth being a little

below the middle.



35

The sculpture consists of transverse raised ribs, which although acute

and pi'omineiit, are always narrower than the deeply concave and

rounded grooves which separate them. "What may be conveniently

termed the primarj- ribs, commence at the sutures, bifurcate about the

middle of the sides, pass over the periphery, and reunite at a corres-

ponding point on the other plane of the shell. From thirty-five to

thirty-six of these primary costse can be counted on the last volution.

At the point where they begin to bifurcate, they swell up into narrow

and transversely elongated elevations, which can scarcel}^ be termed

tubercles, at least if that term is used solely to convey the idea of

circular prominences. Sometimes, especially near the apertnre, the

bifurcation of the primaries is obscm-e, and the appearance then presented

is that of pairs of continuous ribs, separated by one or two shorter ones.

Occasionally, also, two bifurcating and primary costffi immediately

succeed each other, without the intervention of an}^ secondary rib. The

secondary costal are invariably simjjle, as well as being always shorter

than the primaries. They encircle the outer half of the whorls only,

and do not extend to the sutures, but become obsolete and disappear

about the middle of the sides, just where the primaj'ies begin to bifurcate.

In the last whorl but one the arrangement of the costaa is very uniform
;

a single bifurcating rib almost invariably alternating with a shorter,

simple one; but near the ajoerture the grouping is much more variable

and irregular. As seen along the peripheiy, the whole of the ribs are

both equidistant and of the same height ; they are not separated by a

narrow space which encircles the siphonal edge, (as is the case in some

nearly allied species,) but pass uninterruptedl}^ over it.

Septation unknown

.

The greatest diameter of the largest known specimen, (to which the

above description refers exclusively, and which must be regarded as the

type of the species), is seven inches and two lines; the width of the um-

bilicus, from suture to suture, is about three inche and eight lines.

Besides the specimen just described, there are six small Ammonites

which most probabh' belong to the same species, although the interme-

diate stages of growth have not yet been observed. The most perfect of

these, which measures about two inches and three lines aci'oss, will be

found represented at figure I. of Plate IX. The others are mostly mere

fragments, but they show that the sculpture is very variable in different

individuals of the same size, besides giving other information which hap-

pens not to be afforded by more perfect individuals. As compared with

the type, the fossil figured on Plate IX. has its outer whorl proportio-
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nately more raised at the sides and more compressed on the periphery,

The inner faces of the whorl are more oblique and not so evenlj' rounded,

and the umbilicus is rather less than half the entire diameter. These

differences, however, may be partl3' due to the distoi'tion which the small

sjDecimen has undergone ; compression having been effected in a direction

at a right angle to the sides. The umbilical cavity is concavely and

rather deejDly excavated in the centre, but it gets shallower rapidly as

the shell increases in size. In this specimen there are not less than six

volutions, and perhaps as many as seven. Thecostation, in this particular

instance, is remarkably coarse for the size of the shell, and the inter-

mediate secondary ribs are almost, if not altogether, absent. On the outer

whorl there are twenty-four ribs, each of which-proceeds from the sutures,

and bifurcates about the middle of the sides. After bifurcating on one side

of the shell, the ribs pass over the periphery, and re-unite (in this instance

at least) at directly ojiposite and corresponding points, on the other.

The linear elevations which arise at the points where the ribs bifurcate, are

unusually prominent and give the shell a much more decidedly coronated

aspect than it bears when it has attained to nearly its full size. Two out

of these six small specimens shew a coarse style of ribbing, the ribs being

exceptionally prominent and wide apart. Sucii individuals can scarcely be

distinguished from the fossil figured by D'Orl^gn}^ in the ''Paleontologie

Frangaise " * as the Ammonites Braikenridgli of Sowerby.f In that species

the raised protuberances which arise where the ribs bifurcate, alternate

with each other across the sijjhonal edge, instead of being placed at j)oints

immediately opposite, but an alternate grouping may also be traced ab-

scurely in some of the Queen Charlotte Island specimens.

In the four remaining, the ribs, as they arise from the sutures, are as

wide apart as ii. the others, but they either trifurcate before passing over

the periphery, or else a single secondary rib alternates with each of the

bifurcating primaries. Along the siphonal edge, therefore, the ribs in

this variety are much more numerous and closer together than they are

in the other.

In all the specimens, whether large or small, the sculpture is remark-

ably similar. The ribs are invariabl}^ acute, they are separated by con-

cave grooves which are much wider than the costaj themselves, and the

* "Terrains Jurassiques." Vol. II. Atlas, Plate CXXXV, figs. 3-5.

t The original description and figure A. Braikenridgii in the " Mineral Conchology," are so vague
and unsatisfactory that it is by no means improbable that this name may have been bestowed by European
writers on two very different spetjies. Further, the shell represented by Pictet, in his "Traite de Pal6on-
tologie " (Atlas, Plate LV., fig. 1) as AiMuonites Humphreysianus, seems to be identical with the^.
Braikenridgii of D'Orbigny.
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shape of the elevations which give a more or less coronated aspect to the

shell, varies very little in different examples. Assuming that the whole

of these set^en Ammonites belong to one species, it was at first thought

difficult to account for the fact that the width (or thickness) of the outer

whorl in small individuals was so much greater in proportion to their

entire diameter than is the case in more fully grown shells. The expla-

nation of this circumstance is very simple. In a specimen at a compara-

tively early stage of growth, the whorls are so much compressed on the

peripherj' and raised at the sides that the width of the aperture may be

twice or even tliree times as great as its height. When more neai-ly ar-

rived at maturit}', the whorls become rounded and their sides compressed,

the height of the aperture become nearl}^ equal to its breath, and the

result is a great addition to the diameter of the shell, which is not accom-

panied by a corresponding and proportionate increase of its thickness.

An appropriate illustration of this peculiar mode of gi-owth is aftbrded

by the Ammonites anceps of Reineeke, as figured l)y D'Orbigny in the

" Paleontologie Frangaise." In the Atlas to Vol. II, of the • Terrains

Jurassiques," Plate CLXVI., figures are given of two specimens of

A. anceps, one of which is represented as one inch and five lines, and the

other as three inches and four lines in diameter. The smallest of these

fossils is the thickest of the two, at least if the figures are correct.

Mr. Billings has suggested * that the large specimen which is here re-

garded as the type of A. Skidegatensis, is closely allied to the Perispliinctes

ifyrannMSofNeumayr,t from the " Macrocephalen Kalken " of Brielthal.

The two species certainly resemble each other in general shajDe and in

the amount of involution of the whorls, but their sculpture is sufficiently

distinct. The outer whorl of P. tyrannus is said to be ornamented

with nineteen distant primary ribs, which trifurcate in passing over the

siphonal edge. In A. Skidegatensis the ribs are much more numerous,

acute and regular.

Ammonites anceps ofEeinecke, which also belongs toWaagen's sub-genus

Perisphinctes, is still more nearly allied to the present species both in

shape and sculptux-e. The only important difference between them is

that in the former the ribs are separated by a narrow space which encir-

cles the periphery, and this is never the case in A. Skidegatensis.

* " Geological Survey of Canada. Report of Progress for 1S72-73." Page 72.

* " .Jahrbuoh der Kaiserlich-Koniglichen Geologischen Reichsaustalt." Vienna: 1870. Vol. XX., page
150, Plate IX.
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Ammonites Carlottensis (N. Sp.)

Plate VI.

Fig. 5.

Fig. 5.—Outline of aperture of A. Carlottensis, as viewed transversely.

Shell composed of (apparently rather few) rounded whorls
; umbilicus

less than one-half the entire diameter. Volutions encircled b}' faint,

though broad, obtusely rounded or subangular ribs, which are alternately

bifurcating and simple. Sides bluntly coronated.

In the only specimen collected, the inner whorls are either covered by

the matrix or are wanting altogether. The fossil also has been distorted

in such a way as to present nearly an oval shape when viewed laterall}-,

so that the proportion of the umbilicus to the entire diameter varies

according to the direction in which it is measured. The same distortion

seems to have affected the shape of the outer whorl ; at any rate, near

the aperture it i'? compressed both at the sides and on the periphery

while the other half of the same whorl is inflated, the periphery is evenly

rounded, though perhaps a little flattened, and the sides are very much

raised. As the inner edge of the whorls is usually rounded, there is no

distinct margin to the umbilicus ; in some places, however, the umbilical

face of the whorls is steep, but it is never angular above. Measm-ing

from suture to suture (of the outer whorl) the inner volutions occupy

between one-third and one-half of the diameter of the shell. The aj^erture

is always much wider than high ; the emargination at its base (caused

by the enci'oachment of the pi-eceding whorl) being moderately deep, or

at least, not very shallow.

The outer whorl is ornamented by nineteen primary ribs ; these com-

mence at the sutures, and swell out gradually into obtuse, elongated, but

more or less rounded tubercles about the middle or near the inner half of
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each side, after which they bifurcate widely, but very indistinctly, before

passing over the periphery. In the earliest part of the whorl, two simple,

secondary ribs, which do not quite reach to the sutures, usually inter-

vene between each pair of pi'imaries. Near the aperture the secondary

costoe disappear, and the ribs as they pass over the siphonal edge become

much more distant. As viewed along the pei"iphery, the whole of the ribs

are about equidistant, the intermediate ones being as broad and as wide

apart as the bifurcations of the primaries. The entire costation is pecu-

liar in another way ; the ribs, though wide, are obtuse and not much

elevated, and the corresponding depressions, though broad, are always

very shallow. At some distance fi'om the aperture, where the test is

preserved, both ribs and grooves are obtusely angular. Near the outer

edge of the volution they become more obsolete as well as wider, and

probably with age disappear altogether.

Septation unknown.

Greatest diameter of the shell, live iuche>^ and ten lines ;
maximum

width of umbilicus, (from suture to suture) two inches and five lines.

Height of aperture, one inch and three and a half lines
;
greatest breadth

of do., twentj'-three lines.

The above description refers exclusively to the solitary and imperfect

specimen collected by Mr. Eichardson, which is represented at Plate VI.

Although only partially characterized at present, the sjaecies seem to

possess sufiiciently distinctive features to entitle it to the new name

which is here proposed for it. The sculpture of A. Carlottensis is not

very dissimilar to that of A. (Perisphinctes) tyrannus, but the shape of

the two shells is quite difterent. In A. Carlottensis the umbilicus is

comparatively small, in A. tyrannus it is very wide. In the former,

when undistorted, the inner whorls together would probably occupy

about one-third of the entire diameter; in the latter they would make up

more than half A. Skidegatensis resembles A. tyrannus in shape but not

in sculpture, while A. Carlottensis is allied to A. tyrannus in sculptui-e but

not in shape.

Ammonites Laperousianus. (N. Sp.)

Plate III., figure 3.

Shell composed of many rounded but slightly compressed whorls

;

.umbilicus about one-half of the entire diameter; surface marked by

simple, transverse ribs, and by numei-ous, oblique, periodic constrictions
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Volutions about six, increasing* slowly in size, the sides of the

inner whorls being- almost completely exposed; outer whorl nearly

circular, but a little compressed at the sides, its base being shallowly

emarginate by the preceding volution; aperture slightly wider than

high.

Surface ornamented with simple, transverse, flexuous ribs, and oblique,

periodic grooves or constrictions. As the direction of the constrictions

is d liferent t© that of the ribs, some of the latter are almost always

truncated by the former. In the outer whorl of the specimen figured

there are nine or ten constrictions, each of which is narrow on the

periphery and wide on the inner half, at least, of the sides. They divide

the ribs into sets in a somewhat uniform way. Near the aperture there

are generally six ribs between each pair of grooves. Of these, the first

three are continuous, as is also the sixth, or outer one, which is so

oblique as to truncate about one-half of the fifth, near the middle of the

sides, and the base of the fourth, near the sutures. Or, it might be said

with equal propriety, that the outer rib trifurcates at unequal distances,

before passing over the periphery. In each set of ribs, the two outer

ones form part of the boundaries of the grooves by which they are

separated.. Both ribs and constrictions become faint and nearly obsolete

on the periphery, especially the former. The constrictions are obviously

the remains of former lips, which were sinuous at the sides, and produced

into narrowly rounded, or spout-like processes, on the siphonal edge of

the shell.

Septation unknown.

G-reatest diameter of the largest example, nineteen lines; width of

umbilicus, from sutui'e to suture, not quite nine lines.

The description applies solely to the ^specimen figured, which is the

largest of the only two collected. The other one, which measures

scarcely an inch across, is comparatively flat and thin, its aperture

is much higher than wide, and the ribs and constrictions are not so

clearly defined as they become at a more advanced stage of growth.

There is a considerable resemblance between these shells, which are

obviously very immature, and the A. Seranonis of D'Orbigny,* a French

Lower Neocomiau fossil. D'Orbignj-'s species is represented as having

a thinner and flatter shell than is that of A. Laperousianus at the same

age. Young specimens of the latter are indeed nearly as flat as the

Fi-ench fossil, but the umbilicus of the smallest of the two individuals

* " Palfiontologie FranQaise. Terrains Cretaces." Vol. I., page 361, Atlas, Plate CIX;, figs. 4 and 6,
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from the Queen Charlotte Islands is then comparative!}^ small. In the

onter whorl of A. Laperousianus there are nine or ten obliqne grooves or

constrictions, in that of A. Seranonis there are only four.

Septution unknown.

Inscribed to the menior}- of the gallant Commander of the yis/ro/a^-',

who visited these islands in 1^86.

A. Laperousianus probabl}- belongs to Dr. Waagen's sub-genus Peri-

sphinctes, the 3'oung shells of which are said to be marked by periodical

constrictions. Other writers regai'd these marks of arrests of growth as

one of the distinguishing features of the Ligati, and the species is

evidently one of the connecting links between that group and the

Planulati. Its full characters have yet to be ascertained.

Group 6. Ligati, D'Orhigny.

Ammonites Timotheanus, Maj^or.

Plate III., %ires 2, '2a.

A. Timothninus, Mayor. Pictet et Roux. "MoUusques ties Gres Verts," page 39.

Plate II., fig. 6, and Plate III., figs. 1, 2. Stoliczka, "Cretaceous Cephalopoda of

Southern India." Series 3, parts 6-9, pages 146, 147, Plate LXXIII., ligures 3 to 6.

Shell composed of rather closely involute, nearl}^ square whorls,

which become rounded with age; umbilicus about one-third the entire

diameter; surflice almost smooth, but marked by distant, periodic

constrictions..

As far as can be ascertained from the rather imperfect specimens,

about one-fourth of the innei- whorls is exposed. In two of these,

whose diameter is less than as many inches, the periphery of the outer

whorl is flatten prl, the sides are obliquely compressed, and the umbilical

faces are straight and steep. The squareness of the whorls is very

marked at this stage of growth, but the outer angles are more rounded

than the inner ones. Their aperture is subquadrangulai-, and wider

than high, even if the basal emargination (which is squarish and

moderately deep) is not taken into account. The proportions of the

umbilical opening are best seen in these half grown shells. In an

individual whose greatest diameter is fourteen lines, the width of the

umbilicus is five lines; its margin is bluntly angular. A larger but

less perfect specimen, which measures nearly three inches and a-half

across, has nearly circular whorls, but they are still a little com-

pressed at the sides. Its aperture is ovately orbicular, but widest
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below, and the basal emargination is rather deeply concave. If

measured outside of the emargination, the height of the aperture is

rather greater than the width ; if in the centre, the width slightly

exceeds the length. In other words, the lateral compression of the

whorls is so little, that it is not equal to the depth of the emargination.

In the adult shell, the umbilical margin is evenly rounded.

The sculpture consists for the most part of obliquel}^ transverse

distant, periodic furrows or constrictions. About six of these can be

counted in the outer whorl of each of the specimens ; they are directed

obliquely forwards on the sides, and then bend backwards so as to form

a series of shallowly concave sinuses on the periphery. Besides these,

there are a few faint revolving lines on the siphonal edge, and some

still fainter strise of growth across the whorls, but both are so incon-

spicuous that, apart fi'om the narrowly concave constrictions, the surface

is practically smooth.

Septation unknown.

The three Ammonites described above agree so exactly with Stoliczka's

description and figures of ^. Timotheanns, that they are provisionally (at

least) regarded as belonging to that species. In the absence of any

definite knowledge of the septation of the Queen Charlotte Island

specimens, their identification is, of course, somewhat uncertain. The

memoir in which A. Timotheanus was first described is, unfortunately,

inaccessible to the writei-. According to Stoliczka, Pictet originally

recorded it as a fossil of the " Clres Verts " of Saxonet in Savoy. It

was afterwards noticed by D'Oi'bigny, G-ras and others, from the Gault

and Etage Albien (Lower Chalk) of the South of France. Hauer thinks

that specimens of an Ammonite from the Gault of South-Western

Hungary may belong to this species. In India, A. Timotheanus has

been collected from the "Trinchinopoly Series of Serdamungalum, North

of Anapaudy and near Ondoor; " also from the " Ootatoor Series of the

neighbourhood of Odium : Mooraviatoor and Penangoor." It was first

catalogued as a British fossil in 18*75. In the Quarterly Journal of the

Geological Society of London (Vol. XXXL, pp. 211 and 306), Mr.

A. A. Jukes Brown says that it is found, though rarely, in the

phosphatic deposits of the Upper Gault, or "Etage Vraconnien," at

Cambi'idffe.



Group 7.

—

Finibriati, U Orhigny.

Sub-genus Lytoceras, Suess. ( Thi/sanoceras, Hyatt.)

Ammonites Filicinctus (N. Sp.)

Plate II., Figs. 2, 2<i, 2b, 2c, and 3.

Shell composed of many, slightly involute whorls, which are nearly

circular in section when half grown, but which become a little com-

pressed laterally with age. Sm'face ornamented with minute, crowded,

transverse, raised lines, and with numerous periodic furrows or con-

strictions.

Whorls about six or seven, two-thirds or more of the inner ones being-

exposed. In a specimen (Plate II., fig. 2) which measui*es about an

inch and a quarter in diameter, the outer whorl is rounded, but com-

pressed slightly and obliquel}" at the sides, while the downward and

inward curve towards the sutures is abi-upt and sub-convex. At this

stage of growth the aperture is broader than high ; its outline is almost

circular, but the base is shallowly emarginate. In a fragment of a

much larger and undistorted specimen, the oblique flattening of the

sides is more decided, and the outline of the aperture is rather more

elliptical.

The true proportions of the umbilical opening can be seen onlj" in the

small specimen i-epreseuted at Plate II., fig. 2, the others are either

imperfect or crushed out of shape. In this individual, the width of

the umbilicus (the margin of which is rounded and indefinite) is not

quite half of the entii-e diameter.

The whole surface of the testis encircled by fine, transverse, thread-like

striae or 7-ai-^pd lines, which are scarcely visible to the naked eye and

give to the shell a silky lustre. The striae are nearly straight on the

periphery, but flexuous on the sides and inner margins of the whorls.

They are parallel, simple, and nearly equidistant ; never either crenate

or bifurcating. Besides the stria3, the whorls are girdled by periodic,

transverse furrows or constrictions, which occur at irregular and some-

times distant intervals, in half-grown shells. In the outer whorl of large

specimens, these furi'ows become more numerous and regului-ly disposed,

so that when viewed at a little distance, the 6culj)tm-e near the mouth

seems to consist of broad flattened ribs, separated by deep, though

comparatively narrow, grooves. It requires a closer inspection to detect

the thread-like striae on the surface of each rib, but although they (the



44

strise) are sometimes obliterated on the cast, they are always clearl}^

defined when the shell is preserved. In the last whorl of a large but

distorted specimen, seventeen of these rib-like spaces can be coiiiited,

which average about a quarter of an inch in width, the grooves being

about half as wide. It is scarcely correct to call the spaces between the

grooves ribs, for, although the furrows sink deeply below the general

level of the surface of the shell, there are no corresponding elevations

above it. Sometimes the spaces are as much as half an inch wide.

The outlines of the septa can only be traced in a half-grown specimen

(the original of Plate II., fig. 2) and in it they are partly covered by the

shell. The siphonal (" dorsal ") saddle is small, simply conical and entire.

Its sides are slightly convex, but they are not toothed or cut. There are

two bipartite lateral lobes and saddles, with bifid terminations, on each

side. The first lateral lobe, which is the largest, is about as long as the

siphonal one. The number of accessory lobes and saddles between the

umbilical margin and the sutures of the whorls cannot be made out very

satisfactorily, but as the second lateral lobe is jDlaced on the edge of the

umbilicus, they must be very few.

Five specimens of this species were collected, three of which are either

imperfect or much distorted.

These shells agree exactly, both in shape and sculptm'e, with the

figures and descriptions of Ammonites Sacya, Forbes, as given in the

" PaliBontologia Indica." Stoliqzka's illustration of the type of A. Buddha,

Forbes, (a synonym of A. Sacya) would serve as a portrait of the specimen

represented at Plate II., fig. 3. Yet the septation of the two species

is not alike, the principal difference being in the shape of their siphonal

saddles. Those of A. Sacya are said to be tongue-shaped and toothed,

("sella siphonali denticulata, linguiforme") while those of A. filicinctus

are conical and entire.

A. filicinctus is also nearly allied to A. quadrisulcatus, D'Orbigny,

especially in the outlines of its septation, the siphonal saddles being of the

same shape in each. A . quadrisulcatus was at first imperfectly described

(in the " Paleontologie Fran§aise") from half-grown casts. It has since

been illustrated rather copiouslj^ by Zittel, in the " Cejihalojjoden

der Stramberger Schichten," also in the "Fauna der Aelteren Cepha.

lopoden Fuehrenden Tithonbildungen," and Tiitze has figured a variety

of it in the " Jahrbuch der Kaiserlich-Koniglichen Geologischen Eeich-

sanstalt" of Vienna, Vol.. XXII., (1872^ Plate IX-, figs. 12a and 126. In

Zittel's diagnosis of A. quadrisulcatus no mention is made of any trans-

verse striae, although some rather distant ones are represented in his
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figures. On the other hand, close, thi-ead-Hke strias, simihir to those

which are so characteristic of A. Jilicinctus, are shown in Tietze's illus-

trations of A. quadrisulcatus, although nothing is said about them in the

text. Zittel says there are never more than four transverse grooves

to each whorl of A. quadrisulcatus, but Tietze figures a variety with five.

In a large though distorted specimen of A.filicinctus, there are at least

sixteen grooves or constrictions on the outer whorl, in the inner ones

even they are often veiy numerous. By this latter character A.fili-

cinctus may be readily distinguished from D'Orbigny's species.

The aperture of the original of Plate II., figs. 2a and 2b, presents an

appearance which gave rise to a curious mistake. It is almost filled with

small white crystals of calcite, but in the centre of the inner margin of

the whorl there is a dark coloured ring, (like the rough end of a tube)

and this was at first thought to be the siphuncle. On making a transverse

section of the shell, at nearly a right angle to the mouth, a similar

appearance was seen in one part of the surface exposed. On a careful

re-examination of the specimen with a lens, traces of the true sij^huncle

were found in the ordinary position on the periphery, and the illusive

nature of the other was then apparent. It would have been su2:)erfluous

to mention this circumstance, but as figure 2b (on Plate II.) might

otherwise mislead, it is as well to state that it was intended to represent

the appearance presented by a section of the original of figure 2, with

special reference to the position of the supposed siphuncle. In this

figure, what seem to be the outlines of the inner whorls, as well as the

presumed siphuncle, (which by accident is placed a little too high up)

arc caused by adventitious matter in the interior of the shell.

Ajimonites Cuenocostatus. (Provisional name.)

Plate IX., figs, 2, 2a.

(Perhaps a half-grown specimen of A. (Lytoceras) Liebhjl, Oppel.

Compare Zittel's Cephalopoden der Stramberger Schichten," especially Plate IX.,

figures 6a, 66 and 6c.)

Shell com^josed of many loosely coiled, and scarcely involute, rounded

whorls, whose convex surface is encircled by numerous fine, transverse

and minutely crenate raised lines.

Volutions about five or six, nearly circular in outline, but a little

compressed at the sides, and then sloping rather suddenly inwards and

downwards to the sutiu-es, which are very deeply excavated
;
periphery
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rounded. The amoiint of involution is very small indeed, and the inner

whorls are well exposed. They occupy a space about equal to one-

half of the entire diameter. The aperture is ovately orbicular, except

at the base which is very slightly emarginate ; its height and breadth

are nearly equal.

The sculptm-e characteristic of the species is best seen in the last half

turn. It consists of transverse, raised lines, Avhich are found to be

minutel}'^ crenate when examined with a lens. They are jDlaced at

irregular intervals (of from one-sixth to one-eighth of an inch in width,)

upon the convex surface of the shell, and are not separated by any

corresponding grooves or depressions. Near the aperture there are a

few indistinct, but rather crowded revolving lines on the j^erij^hery and

outer half of the sides. A few faint ti-ansverse grooves, or constrictions,

(the remains of former lips) also cross the whorls at irregular but distant

intervals. Four of these can be counted on the last volution.

The septa form three lobes on each side, of which the two outer ones

at least are very deeply and somewhat numerously divided ; the second

lateral lobe is placed on (or near) the umbilical border, and a single

accessory one on the inner margin of the whorls. The first and second

lateral lobes and saddles are bipartite with bifid subdivisions ; the dorsal

lobe is nearly as long as the first lateral, which is the broadest; the

siphonal saddle apj^ears to be elongate-conical, sinij)le and entire; it is

about one-half the height of the first lateral ; the outer branches of all

the saddles are scarcely longer than those of the inner ones.

Greatest diameter, one inch and nine lines ; do. of the inner whorls,' nine

lines ; width of the outer whorl rather less than seven lines ; height of

the same, as measured from the outside, rather more than seven lines.

As there is only one small specimen available for comp)arison, which

does not show the characters of the septation very clearly, it is doubtful

whether this shell should be regarded as identical with the Lytoceras

Liehigi of Oppel, or as a distinct species. So far as figures of the

European fossil enable one to judge, there are certaiulj^ some differences

between the two at the same age, but these are slight and, perhaps,

unimportant. In young shells of L. Liebi.gi, the amount of involution of

the whorls is greater than is the case with those of the Queen Charlotte

Island shell. The surfsice of the outer whorl of i. Liehigi is then marked

with three or four transverse raised ridges, which are so prominent as

to break the curve of its outline ; the few constrictions across the last

volution of L. crenocostatus are bounded by scarcely perceptible eleva-

tions. The latter is also rather the flattest of the two shells. Under all the
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circumstances it is deemed advisable to keep the two species separate,

at least for the present, and a provisional name has been suggested,

accordingly, for the fossil collected by Mr. Eichardson.

Group 8.

—

Doubtful Species.

Ammonites (Sp. undt.)

Plate III., figures 4, 4a.

Compare A. simplus D'Orbigny.

" Paleoutologie Frau^aise. Terrains Cretaces." Vol. I., pages 208-9. Atlas, Vol. I.,

Plate LX., figs. 7—9.

Shell strongly involute, globose, the thickness being about a fifth

less than the greatest diameter ; umbilicus small but deep
;
periphery

I'ounded ; aperture much wider than high. Surface nearly smooth,

marked only by a few lines of growth.

Se^itation unknown.

Diameter of the only specimen five lines; maximum thickness about

four lines; width of umbilicus rather less than one line.

This little shell can scarcel}' be distinguished from the A. simplus of

D'Orbigny, as figured and described in the work just quoted. On the

other hand, many Ammonites have a globose, nautiliform shell in their

very j^oung state, so that this fossil is probably only an early stage of

growth of one of the species previously described, though, owing to the

want of a series of specimens of all ages, it is at present impossible to

say of which.

Not a little difference of opinion exists as to what are the true

relations of D'Orbigny's A. simplus, which is generally believed to be the

young of some other species. D'Orbigny himself has united it with his

'A. verrucosus, a decision in which he has been followed by manj^ palae-

ontologists. Stoliczka disputes the correctness of this view, and with

much apparent justice. In the "Index Palaontologicus," (Yol. I., pages

49 and 50.) Bronn places A. simplus, though with a note of interrogation,

(implj'ing a doubt as to the propriety of the reference) among the

sj^ionj^ms of A. macrocephalus, Schlotheim. This suggests the idea that

the present shell may be the young of A. Loganiamis, nobis. Zittel

includes A. simplus in his genus Aspidoceras, and the fossil just described

is certainly very like the early stage of Oppel's A. cyclotum. As the

Ammonites Stoliczkanus of Gabb has many of the characters of Aspido-

ceras, this little shell may be the young of it.
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Hamites (?) (Sp. iindt.)

Plate IX., figure 3.

Compare Hamites elegans, D'Orbigny.

" Paleontologie Fi'an^aise. Terrains Cretaces." Vol. 1., pages 542 and 543. Atlas,

Plate CXXXIII., figs. 1 to 5.

A single fragment of a eeplialopodous shell, about an inch in length by

four lines in diameter, which is referred to this genus with much doubt.

The specimen is quite straight and does not decrease in width very

perceptibly. As viewed transversely, its outline is compressed ovate,

the greatest width of the ovoid being across what is presumed (by

analogy) to be the siphonal edge.

The surface is marked by transverse but slightly oblique ribs, which

are narrower than the shallowly concave grooves which separate them.

There are also three pairs of obtusely rounded tubercles on the periphery.

The tubercles of each separate pair are very close together on the

siphonal edge, being scarcely more than a line apart, but the pairs

themselves are placed at distant intervals along the length of the shell.

The arrangement is uniformly as follows :—five simple and non-tuber-

culate ribs encircle the shell obliquely, and between each set of five, two

or three ribs intervene, which, together, bear a pair of tubercles. Each

of the latter are wide enough to embrace two or three ribs. The distance

between two pairs of tubercles is generally about one-third of an inch,

measuring from the centre of the summit of each.

This species is placed in the genus Hamites, i3rincij)ally on account of

the strong resemblance which it bears to the H. elegans of D'Orbigny,

of which it may prove to be an extreme variety. Still, the Queen

Charlotte Island fossil is flatter than H. elegans, and seems always to

have five uninterrupted ribs between those which bear the tubercles"

In D'prbigny's species there appear to be never more than four, and

sometimes only two non-tuberculated ribs in each set.

GASTEEOPODA.

Amauropsis Tenuistriata, (N. Sp.)

Plate IX., figs. 4, 4a.

Shell subovate, spire short, body whorl about three-fourths of the entire

length ; umbilicus entirely closed.
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Whorls four, the early ones rounded but someAvhal angular above and

a little oompressed at the sides ; the sutures becoming more distinctly

impressed as the shell increases in size. In the last volution and in jDart

of the preceding one, the ujiper sutural edge is flattened, and forms a

blunted angle with the side, the suture itself being lightly channelled.

Below the narrow sutural shoulder the body whorl is flattened or slightly

concave above the middle ; beneath, or about tlie centre, it becomes mode-

rately ventricose, and then nan-ows suddenl}- to the base. The umbilicus

is completel}"- covei'ed, and this is partly due to a thickening of the colu-

mellar lip above. The aperture is rounded exteriorly, while on the

columellar side its outline is concave above and convex beloAV ; the base

seems to have been obtusely pointed.

The surface ornamentation consists of minute, transverse, raised stria^,

Avhich are rather ii-regular, and show a tendency to become arranged ob-

scurely in bands. These transverse and crowded striations are crossed by

similar though much more distant revolving lines, whose disposition is

verj' variable. On the penultimate volution the decussation is extremely

minute, but it appears to cover the whole area. On the body whoi"l the

revolving stria^ seem always present at or near the shoulder, and gener-

ally, though not always, in the centre of the volution. In every case the

revolving stria> are much fainter than the transverse ones, and the former

are often obsolete.

Total length of the largest specimen, rather more than nine lines from

the ajiex to the base ; height of body whorl about seven lines ; maximum
width of do., about six and-a-half lines.

Seven specimens of this species were collected, two of which are mere

casts. Kone of them are quite perfect, although in two the characteristic

sculpture is well preserved, and the description is, accordingly, compiled

from a general average of the features shown by the whole collectively.

PSEUDOMELANIA (?) (8p. Undt.)

A fragment of a large spiral shell, consisting only of about two and a

half of the basal whorls, which may belong to this genus. The test is

partly preserved on the last two volutions, but it is absent on nearly the

whole of the upper whoi-l. Apart from the sutures, there are no spii-al

grooves on any part of the cast, and the shell is presumabl}^ therefore not

a Neriruea. The specimen is clearly part of an elongate, subulate shell,

with smooth or only faintlj- striated whorls, and with the sutures not very

deeply impressed. The volutions are much flattened, and the last one is
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more than twice as high as that which precedes it. The test also is rather

thick.

So far as can be ascertained from such an imj^erfect specimen, this

species seems to be nearl}- related to such shells as the Melania Heddiny-

foiiensis of Sowerb}',* to the Chemnitzia Athleta\ D'Oi'l)igny, and to other

similar species described by the latter writer. iSowerly, indeed, describes

his M. Heddingtonensis as having an infra-sutural carina, but that character

is so often absent that it is not represented at all in an}' of the tive tigures

of the species in the " Terrains Jurassiques."

The genus Pseudomelania was constituted by P. I)e Loriol for the recep-

tion of the large, smooth and elongated Oolitic fossils formerly referred to

Melania and latterly to Chemnitzia. The so called Chemnitzioi of the

Mesozoic rocks may have had tolerably near aflfinities with such genera

as Eulima or Eulimella, but scared}' with the minute recent shells, with

cancellate sculpture, once refei'red to Chemnitzia but now usually included

in Eisso's genus Turbonilla.

The nearest Cretaceous representatives of this species are the Turritella

Renauxiana and Eulima amphora of D'Orbigny.

Scalar [A Albensis (? ?) D'Orbigny.

Plate IX, figure 5.

Sriilaria Alb(_nsiy, D'Orbigny. " Paleoutologie Fvan?aise, Torrain.s Cretaces," Vol. II.,

pp. 51, 52. Atla.s, Plate CLJV., figs. 4 and 5.

The IVagment represented on Plate IX agrees remarkably well, so far

as it goes, \vith D'Orbigny's descriptions and figures of the Scalaria Al-

bensis, a Lower Neocomian fossil from the Department of Yonne, in

France. The original diagnosis of that s^jecies is as follows:—" S. testa

turritii, ini])erforata, transversim tenuiter striata, longitudinaliter costata:

costis Hexuosis, obtusis, antice jjosticeque evanescentibus; spira angulo

l.j", ultimo anfractu non carinato; apertura subrotundata." The mouth

ot the only specimen from the Queen Charlotte Islands is broken off, but

otherwise the characters of both seem identical.

On the other hand, there is reason to doubt whether some of the Creta-

ceous shells placed by D'Orbigny in the genus Scalaria really belong to

the family Scalidee. In an article on Cretaceous G-asteropoda, contributed

to the " Geological Magazine," for March, 1876, the author, Mr. J. Starkie

* " Mineral Conchology." Plate XXXIX, figure 2.

) " I'aleontologiu Fniii<;aiso, Terrains JurassujUM." Plato CCXLV, iiguru 1.
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Cxtirdncr, sa^'s of^. Clementina Mich., " I have had an opportunity of ex-

amining the original ofD'Orbigny's tigui-e in the 'Paleontohjgie Fran§aisc

'

at the Ecole des Mines, and find that the di'awing represents the whorls

more convex and inflated tlian they really are, and the aperture is a rest-

oration. Again, spcak'ing of aS'. Dujnniana D'Orbigny, the same writer

says :
—" The mouth is very imperfect, and has evidently been restored in

the drawing." So rare is it to find (he apcrtui'c perfect in shells of this

group, that out oftwenty Bi'itish species supposed to belong to the Scalid(P,

Mr. Gardner has only seen one with the outer li]> perfect.

The distant rib-like folds which become obsolete above and below in Mr.

Iiichardson's specimen, are verj' unlike the varices of Scalaria or OpaWt,

which are not onl}' continuous from suture to sntui'e, but which also fi-e-

quently traverse nearlj- the entire length of the shell. The relations of

the present species are probabl}' nearer to .-f^vo/v/m/'-s, or even to Potamides

or Cei'ithidea in the family Cerithiadai', than to the Scalidti}.

Mr. Gardner justly remarks ("Geological Magazine,"' February, 187(3,

page 76), " There is some analogy between fragments of Scalaria and

Aporrhais when the last whorl is not present." It is difficult to detect

much difference between the present fragment and the shell figured by

Sowerby^ as Rostellaria elongata, except that the whorls of the former are

very much flatter and less conical than is the case with the much better

specimens of the same shell recently figured by Mr. Gardner as Aporrhais

elongata.

Possibly the affinities of the Queen Charlotte Island shell may have

been with some of the European Wealden or Purbeck fossils (such as

Potamides attenuata, tricarinata and harpa;formis') formerly' referred to

Melanopsis but now included in Brongniart's genus Potamides.

Pleurotomaria Skidegatensis. (N. Sp.)

Plate IX, tigiires 6, Ga.

Shell tiu-binate-conical, wider than high ; spire shorter than the body

whorl ; umbilicus deep but narroAV, less than oue-thii'd the diameter of

the base. Whorls five, those of the spire bluntly and obscurely angulated

about the middle. The angulation is scarcely perceptible in the first

two volutions, but the two specimens yet obtained are much Avorn
;

the apex appears to have been obtuse. Below the central angle the

* " Tiansacliyiis of the Gcologica.1 Sotioty of London." Second Seiius, Vol. IV., page 3o(i, Plate XJ, lig. (J.
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whorls of the spire are compressed in a direction nearly parallel with the

axis; above it the tlattening is oblique but almost horizontal. The body

whorl is also bluntly but conspicuously angulated at, or a little below the

middle ; the upper half is obliquely flattened, and the base is depressed

and gently convex. The outer lip is angular below the middle, also at

its base ; the columellar lip is nearly horizontal, and together with the

outer lip, mei'ges into the commencement of the next volution above.

Behind the cohimellar lip there is adeep biit narrow umbilical excavation,

but this does not apparently expose any of the inner whorls.

The shell is everywhere encircled by revolving raised lines. Below

the mesial angle of the body whorl these are simple, equidistant and

regularly arranged. Although moderately prominent, they are obtuse

and rounded; the grooves between them are about equal in width to the

lines themselves. Upon the whole of the spire and on the uppei' half of

the body ^vhorl the revolving lines are finer, more irregularly disposed

and show a decided tendency to arrangement into bundles. On the upper

part of the shell the revolving strirc are crossed by obliquely transverse

lines, which in one instance, at least, are directed backwards. These

are entirely absent on the basal portion. The transverse striati(jns are

not interrupted b}' the revolving lines, except perhaps at the median

angle upon which the band of the sinus is placed, but pass continuously

over them. The effect is that the revolving lines have a more or less

beaded appearance, and this is ])articularly well seen above and below

the median angle of the penultimate and antepenultimate whorls. The

beading is rather distant, and seems to become obsolete near the

aperture.

The "band of the sinus" is only seen in a single place on the

jjen ultimate whorl of one of the specimens. It is flattened above and

below, and its centJ'e is traversed by a single, clearly-defined, raised line;

its whole area being marked by close set, fine antl delicate strialicms.

These latter are each shaped like a V placed sidewaj's, the apex of the

letter being directed backwards. They run almost exactly parallel to

each other, but are so minute as to be scarcely visible to the naked eye.

No distinct margin can be traced on either side of the band, but the

sculpture of this part of the shell is very imperfectly shown at the

best.

Only three examples were collected, one of which is a mere cast. The

other two are so much distorted that the exact measurements could not

be ascertained. The shell is only partly preserved on these, and the

figures thereloj'e on Plate IX, a.-e partly restorations. The specimen
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selected for illustration happens to be distorted in sucli a manner as

to make the transverse striiTc appear to be directed forwards, biit in

another individual they certainly incline backwards, and this is probably

their normal arrangement.

AcT.'EON, (Sp. undi.)

In bi caking up some pieces of shale from either Maud or Lina Island, six

specimens of a small gastero)pt)d were discovered, wliieh ])erhaps belong-

to this genus. The test is not preserved in any of Ihein, so that their

distinctive features are unknown, and it is also doubtful whether there

are two species, or only two different stages of groM'th of the same shell.

Four of these are composed of three whorls, of which the last one is at

least three times as high as the spire. The general shape is ovate ; the

bod}'- whorl is intlated and evenly rounded above ; the sutures are not

cliaunelled. In the two remaining specimens the spire is broken, but the

body whorl is narrowly C3'lindrical and much elongated, it is distinctly

shouldered and angular above, and the sutures (of the cast) are deeply

grooved. The whole of the specimens have one feature in common; and

that is that the last volution of the casts is encircled or im])ressed by

revolving grooves.

No traces of a thickened lip can be detected, and these little shells are

therefore placed in Montfort's genus J.(;f^TOn (of which Tornatella, Jjamavck,

is a synonym) though they may possibly prove to be Cinalim.

AcT^ONiNA, (Sp. undt.)

A narrowl}' cylindrical and short-spired shell which very closely re-

sembles some of the European Oolitic Actasoninse, is abundant in pieces

of shale from the islands in Skidegate Channel. The specimens occur

as mere casts, which have been subjected to almost ever}' variety of

compression and distortion. In an average example, about an inch long

the body whorl occupies nearly eleven-twelfths of the entire length.

It is bluntly angular above, and faintlj' striated longitudinally. In some

specimens the apex of the spire is obtuse, in others it is acute. The um-

bilicus is entirely closed, and no traces of any plaits at the base of the

columella could be detected, though the latter circumstance may be

attributable to the inqjerfect state of preservation of the fossils. They

are indeed in such bad condition that their generic position even is

uncertain,
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LAMELLIBRANCHIATA.

MaRTESIA (?) CARINIFERA. (N. Sp.)

Plate IX, figure 7.

Shell tumid and ventricose in front, narrow and attenuate behind
;

about one-third longer than high. The thickness at the anterior end

equals or slightly exceeds the height, and the posterior compression is

much greater in a lateral than in a horizontal direction.

The superior border is straight, but slopes gently downwards to the

posterior end ; the umbonal region is swollen and the antero-dorsal margin

is raised and rounded. The beaks themselves are anterior, terminal,

prominent, incurved and apijroximating. The lower half of the anterior

margin is truncate obliquely, though almost horizontally ; ils base is

roimded, and above the middle it seems to have been produced into a

more or less rounded lobe on each side, which extend upwards so as to

just touch each other immediately below the beaks. The edges of the

valves at this end are a little broken in the only specimen collected, so

that the outline of the anterior extremity cannot be very clearly ascer-

tained. The pedal opening or anterior gap is large and Avide, it appears to

have been nearly diamond-shape, but the upper halfprobably had concave

sides, and was shorter than the lower. The height and width of the

pedal opening were apparently about equal.

The posterior margin is obliquely subtruncate, bluntly angular and

pointed below, less so above. The ventral border is straight, but trends

slightly upwards towards the posterior end ; its tennination in front is

al?ruptly rounded, and bluntly angular behind.

On each valve a slightly flexuous raised ridge runs obliquelj^ from be-

hind the beaks to]the posterior end of the basal margin, and separates a

small, excavated and nearlj' triangular posterior area, from the central

part of the shell. The middle of the valves is also divided by two trans-

versely oblique and slightl}^ divergent grooves (which pass from the beaks

to the ventral margin) into three unequal and differently shaped spaces.

Of these, the posterior is the largest, the centre one the smallest, while

the anterior space is of medium size. The latter is marked near its front

boundary by two raised lines, which pass from the beaks to the base, and

in so doing cut or divide oft', as it were, the two lobes at the front end

from the main body of the shell.

A small portion of the test is preserved on one of the valves, and under
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the lens its surface is seen to be minutely and concentricalh' riblied, the

ribs following the general outline of the shell.

Length, three and-a-half lines
;
greatest height about two and-a-half

lines
; maximum width (or thickness) about equal to the height.

A single specimen, bmTowing into fossil wood.

The solitary example from which the above description was made, is

both imperfect and immature. At jjresent it is not known whether the

anterior hiatus was permanently open or closed in the adult by a calca-

reous secretion. Not a vestige of any of the accessor}^ plates remains, and

their number, shape and position have yet to be ascertained. The

generic position of the shell can, therefore, only be inferred by analogy,

and that in a very vague and unsatisfactor}- way at best.

The somewhat elongated shape, coupled with other characters, indicate

that the species should be referred to the Pholadinaj rather than to the

Teredina\ and its relations are apparently either with Martesia or Para-

fholas. The essential distinction between these genera is that in

Parapholas the umbonal accessory valve is " longitudinally divided in

two," while in Martesia it is single and entire. Stoliczka* is of opinion

that " the distinction scarcel}' deserves to be regarded of generic value."

Woodwardf defines the genus Parajiholas briefly thus, "valves with two

radiating furrows." Stoliczka| says " the two furrows running from the

um bones towards the periphery are said to be present in all known species

of Paraplwlas,'' and a part of Tryon's diagnosis of the genus § is, " surface

impressed by two oblique sulci, extending from the beaks to the margins."

Conrad's genus Pa?'apholas was proposed by him in 1849, and the type

species is admitted to be the Phohis Californica of the same author, which

has only one groove on each valve ! fn describing that species the

writer says, "valves much contracted suljuiediallj", with an oblique

groove." Chenu accordingly calls P. Californica a Martesia and not a

Parapholas.

Tryon, whose monograph on the recent Pholadacea) (in the " Pro-

ceedings of the Academy of Natural Sciences of Philadelphia for 1862 ")

has done so much to clear up the confused synonymy of the group,

makes no reference to the fossil species. As he includes several forms,

(such as the Californian Pholas calva of Sowerby) which have two

oblique furrows on each valve, in Leach's genus Martesia as recently

* " Cretaceous Pelecypoda of Southern India," page 24. t
" Manual of the MoOusca." pagre 329.

t
" Cretaceous Pelecypoda of Southern India," page 24.

§ " Proceedings of the Academy of Natural Sciences. Philadelphia, 18G2," iiajfe 194,
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l-estricted, and as the type of Parapholas has only one, the Queen
Charlotte Island fossil is, for the present, regarded as a Martesia. It

is not improbable that the two genera will ultimately be merged in

one, and in that case Martesia, which is much the oldest name, will

have to be retained.

Martesia tundens of Stoliczka, from the Cretaceous rocks of Southern

India, in its young state nearly resembles the present species, but the

Asiatic shell is more elongated and acute behind, and its valves are

marked by only one impressed groove.

Thracia (Sp. undt.)

Compare Lutraria (Thracia ?) carinifera, Sowerby. •' Mineral Concliology, " Vol. VI.,

p. 66, Plate DXXXIV, fig. 2. (^Lyousia (? Thracia) carinifera, (Sow.) D'Orbigny.

" Paleontologie Fran^aise, Terrains Cretaces," Vol. III., page 385. Atlas, Plate

CCCLXXIIL, figs. 1 and 2.

A single imperfect cast, with the surface much abraded, which clearly

belongs to the same genus as the fossil with which it has just been com-

pared, and is very much like it specifically. Both are squarely truncate

behind ; in each there is an oblique ridge or keel which extends from the

beaks to the posterior end of the base ; and there is a certain resemblance

in the general outline of both. Still, the two S2)ecies are entirely distinct;

the beaks in Mr. Eichardson's specimen are divergent and wide ajiart,

they are placed also at a considerable distance behind the middle, and

consequently the shell is produced anteriorly and very short posteriorly.

In Thracia carinifera the beaks are close together and nearly central,

while the length of the shell is greater in proportion to its height than is

the case with the species from the North Pacific. The only specimen of

the latter is too imperfectly preserved either to permit of a sufficiently

accurate description being made, or for a satisfactory comparison with

closely allied forms.

Agassiz places Sowerby's Lutraria carinifera in the genus Corimya, but

Stoliczka, who favours keeping Corimya and Thracia. apart, thinks that it

may be a Thracia, although he previously states that " fossil species be-

longing to Thracia proper are as yet only known from Tertiary deposits

;

those from Cretaceous beds may, with equal probability, be referred to the

former genus " (^Corimya). Pictet states more positively that it is a

Thracia.
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Thkacia, (Sp. iindl.)

Perhaps Corimya (? Thracia) Nicoleti, Agassiz. "Etudes critiques sur les Myes

Fossiles." Li\Taison IV., page 272. Plate XXXVII, figures 1-6.

Compare also Corimya Studeri Ag. ( = Tellina incerta, Thunu.

)

Three broken and distorted casts of a typical species of Corimj^a (or

Tbrucia) whose shape and surface markings are undistinguishable from

those of the Corimya Nicoleti figured in the memoir above cited. In the

most perfect of these specimens there are two narrow grooves on the

right valve, which run obliquely from the hiuge margin, behind the beaks,

towards the upper part of the posterior end, but which are nearly parallel

to the superior border behind. These of course indicate the presence of

as many raised lines on the inner surface of that valve. Similar markings

on the interior of the valves are not shewn quite so distinctly in the

original illustrations ofC. Nicoleti, nor is anything said about them in the

text. Still, Mr. Eichardson's specimens agree in every essential point

with the description of that species, but they are so imperfect that their

identification is uncertain and must be so until a better series is obtained.

Goldfuss' figures of Corimya Studeri, under the name Tellina incerta,

Thurman, are also very like the Queen Charlotte Island shell.

Most palaeontologists have agreed in uniting Agassiz's genus Corimya.

with TA/'aciV/ of Blainville, although this view was opposed by the late

Dr. Stoliczka. If the two genera are to be kept separate, the present

species, with its compressed rather than inflated form, and especiall}' in its

having "two long ribs running from the beaks posteriorly," belongs rather

to Corimya as re-defined by Stoliczka, than to Thracia proper.

Pleuromya (?) Carlottensis. (N. Sp.)

Plate IX, Figure 8.

Shell slightly inequivalved, moderately convex in front, concavely

attenuate at the sides behind. Outline elliptic ovate, short and jaarrowlj"

rounded in front, produced and bluntly pointed at the base, posteriorly
;

length rather more than a third greater than the height.

The beaks are situated at a distance of about one-fourth from the

anterior end; they are wide, l)ut not ver}- acute ; their apices are curved

inwards and a little forwards. Behind the unibones the hinge line is

nearly straight but somewhat concave, its general direction is downwards.

The ligamental area is lanceolate in outline, but not very clearly defined,
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although there is a faint angularitj^ which extends from the beaks to the

posterior end of the hinge margin. The posterior end is brolven but it

seems to have descended in a gently convex, oblique curve to the ventral

margin, which is very broadly rounded. In front of the beaks, but below

them, there is a concave, but not very deeply excavated or definitely

margined, lunular area ; the anterior extremity is uarrowl}' rounded, but

slightly angular below.

Surface strongly and concentrically ribbed ; the ribs rather obtuse and

sejjarated by deep, concave grooves.

Greatest length of the shell, one inch and eight lines ; height, one inch

one line and a half; maximum width or thickness, not quite eight lines.

The only specimen is a somewhat distorted cast, which is imperfect at

the posterior end.

The shell is provisionall}^ ijicluded in Agassiz's genus Pleuromya, as

restricted or re-defined by Terquem, on account of its general shape and

strong concentric costation; although it may be a Panopoea. Morris and

Lj^cett, in their monograph of the Great Oolite MoUusca, and other writers

who have acce])ted their conclusions, have reunited Pleuromya with

Myacites of Schlotheim, and group the latter genus in the Anatinidas.

Stoliczka considers the former part of this hypothesis to be an " inadmis-

sible generalization of characters," and believes that Terquem has

sufficiently proved the distinctness of Agassiz's genus Pleuromya. Pictet

in his " Traitd de Paleontologie," (Vol. III., p. 360) goes still further

than Morris and Lj'cett, and unites Myopsls, (Agassiz), Pleuromya,

(Agasssiz), Ilomomya, (Agassiz), and some other genera, with Panopcea
;

he also places the latter genus (witli Pholadomya) in his fami Ij' Mj^acida^

Admitting, for the present, that Pleuromya, niiiy be a good genus, it

seems to be capable of division into two well-marked sections. In the first,

the beaks are placed very far forwards, and the surface is strongly c(jstate

;

in the second, the umbones are situated near the middle, and the valves

are only striated concentrically. Pleuromya Carlottensis probably belongs

to the first of these divisions, which contains some species which have

been referred to Gresslya.

The whole of the Mesozoic Anatinida3 or Mj-acidie, (for the same genera

have been placed in both families b}^ difiereut writers), are very imper-

fectly understood, nor is this circumstaice to be wondered at. Although

abundant in and eminently characteristic of the rocks of that epoch, the

specimens usually metwith are little more thanbadljqn-eserved casts, from

which the whole of the thin test has been removed. The microscopical

characters of the shell, the nature of the hinge teeth and of the muscular
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impressions can rarely be aseertained, or even tlic true surface markings.

As tlie whole of the above remarks apply with full force to the present

fossil, it may be easily imagined that its generic position is doubtful.

Further, the only specimen yet collected has had its original shape so

much altered by compression that the specific description may have to

be materially modified or altered, when better examples have been

obtained.

PnOLADOMYA OVULOIDES. (N. Sp.)

Plate IX, figure 9.

Shell swollen and ventricose in front, rapidly decieasing in thickness

behind ; height more than one-third less than the length ; outline sub-

ovate. The superior border is straight and nearly horizontal, if viewed

laterall}', but as seen from above it is concavely inflected on each side, and

the result is that there is a well-defined, narrowly lanceolate, excavated

escutcheon. The inflection is so decided as to present the a])pearance of

an obtuse ridge on each valve, and both of these extentl in a slightl}^ con-

vex curve from behind the umbones to the posterior end of the hinge line,

which is sunk below their level. The umbonal region is much inflated,

but the beaks themselves are not very large, and do not project much

above the hinge margin; they are situated very near the anterior ex-

tremity, but are not quite terminal ; their aj)ices are incurved, approx-

imating, and point very slightly forwards. In front of, but just under

the beaks, the hinge line is short, straight, and oblique, with a distinctly

downward slope ; there is no lunule. The anterior prolongation of the

hinge line is mostly concealed by the upward swell of the beaks, so that

in some aspects there appears to be a concave lunular declivity. The

anterior end is angular a little above the middle, subtruncate in the centre,

and somewhat rounded at the base. The basal margin is regularly semi-

ovate (that is, on the supposition that the ovoid be divided in the direction

of its greatest length) the most prominent part being about or behind the

middle, the upward trend being greatest posteriorly. The posterior end

is narrowly rounded, and judging by the lines of growth, a little angular

at is junction with the hinge border above. In front and below, the valves

seem to have been nearly closed ; behind they ga])e very slightly.

The surface is marked by concentric ribs or rib-like folds, Avhich are

separated bj' narrow grooves. Both are ver}- irregular in their disposi-

tion, and are often partly divided longitudinall}^, so that they are rarely

continuous from efnd to end. There are also a few, very faint, radiating
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lines, about twelve in number, which cross the concentric ribs, but which

do not give a nodular aj^pearanee to the sculpture. These radiating stria^

can only be seen in a rather strong light ; they are most conspicuous on

the ujiper surface of the valves, and become obsolete near the base, also

at the anterior end.

As the above description was made from a mere cast, it is probable

that the sculpture of the test was much more decided than it is in the

only sjiecimen now accessible.

Greatest length, about nineteen lines ; maximum height nearly twelve

lines ; extreme width or thickness, eleven lines.

This fossil belongs to the second of Agassiz's divisons of the genus, the

" Pholadomj^es avec un Aire Cardinale Circonscrite,"* also to the fifth

section of that group, the " Pholadomyes Ovalaires."f

Among European forms its analogies are with such species as

P. modlolarisX ^^^^ P- ovulwn^ of Agassiz, particularly with the

latter. In the first, a broad groove traverses the valves obliquely near

the anterior end, and this is not present in P. ovuloides ; in the second,

the hinge line is not produced much beyond the umbones in front, nor is

the anterior margin angular above ; the oj^posite being the case in

sj^ecimens of P. ovuloides.

In the Cretaceous I'ocks of Noi-th America there are several species

of Pholadomya, which bear a considerable resemblance to P. ovuloides,

and the Pholadomya papyracea of Meek and Hayden,
||
from the Upper

Cretaceous of Chippeway Point near Fort Benton, on the Upper

Missouri, in particular has a very similar shape, and almost exactl}^

the same sculpture. Still, P. 2>'tpyracea is a much more compressed

shell than P. ovuloides; the anterior end of the former is not angular

above ; and the hinge margin of P. papyracea is " not inflected so as

to form a defined false area." The inflection of the hinge margin of

P. ovuloides is veiy decided, and this feature alone will serve to dis-

criminate between the two siiecies.

* " Etudes Critiques sur les Mollusques Fossiles." Livraison II., page 103.

t Idem, page 113. + Idem, page 123. Plate III. a, flgs. 1—6.

§ Idem, page 119, Plate III., figs. 7—9. Plate III. /-, figs. 1 -0.

II

" Proceedings of the Academy of Natural Sciences, Philadelphia, 1862," page 28. Also, "Report
on the Invertebrate Cretaceous and Tertiary Fossils of the Upjier Missouri Country." By F. B. Meek,
Washington : 1870. Page 217, Plate V., flgs 4, a, b.
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LuciNA. (8p. undt.)

Plate IX., fit;-. 12.*

Fig. 6.

Compare Luviiia xubiniJata, Hall and Meek. " Memoirs of the American Academy

of Arts and Sciences." Cambridge ; 1856. Page 384, Plate I., figs. 6, a, b. Also,

Meek's " Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper

Missouri Coimtry." Washington : 1876. Page 133, Plate XVII., figs. 2, a, b, c, d, e,/;

especially 2,/.

Shell compressed, thin, .sub-cireular, but mure or less augiiUir ; broad

in front, narrow behind ; length rather greater than the height. The

beaks, which arc placed a little on the posterior side of the middle, are

not very small ; they project distiijctly above the liighest level of the

hinge line, and are directed forwards. There is no clearly defined

lunule, and the escutcheon is merely a linear lanceolate groove, with

obtuse margins, for the reception of the ligament. The sujierior border

is broadly triangular; the anterior side is Avide and somewhat squai'ed,

but the upper angle is slightl}- in advance of the lower, and the latter is

the most rounded off of the two. The basal margin is gibbous in front,

but abruptly contracted behind; the posterior side narrows rapidly both

above and below ; its extremity being squarely truncate.

The surface is so much worn that the only markings visible are a few

faint concentric stria? of growth ; the characters of the interior of the

valves are unknown; the test is extremely thin.

Greatest length of the only specimen, nine lines ; height, from the

beaks to the base, about eight lines; maximum thickness, four lines.

The differences between this little shell and some examples of

L. subundata are very slight. The posterior half of the large individual

of the latter species, figured by Mr. Meek in the Eeport quoted above,

(at Plate XVII., fig. 2, /,) almost exactl}' corresponds with that of

the present fossil, but the shape of the anterior side of the two shells is

* As this flsfure does not convey a verj- accurate iJea of the shape of the shell, a more correct
outline is given in the woodcut.
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somewhat different. In L. suhundata the front half of the superior

border is represented as nearly horizontal, and the antei'ior side as

broadly rounded ; Avhereas in tbe specimen now under consideration the

hinge margin in front is oblique, and the anterior side sub-quadrate.

Such a slight variation in outline can scarcely be regarded as of specitic

value, but the fossil just described is too imperfect to be satisfactoril}-

identified. ,

LuciNA. (?) (Sp. undt.)

Probably the adult state of the preceding.

Fig. 7.

Compare Lucina occidental^, var. ven/ricosa, Meek and Hayden. "Proceedings of

the Academy of Natural Sciences of Philadelphia, 1860," page 427, as L. ventricosa.

Also, Meek's " Report on the Cretaceous and Tertiary Fos.sils of the Upper Missouri

Country," &c., page 135, Plate XVII., figs. 3, <i, b, c.

Shell compressed, suborbicular, not at all angular, broadly rounded in

front, narrower behind; length rather greater than the height. Beaks

small, sub-central or a little in advance of the middle, scarcely raised

above the highest level of the hinge margin. Superior border slightly

convex and sloping gently downwards posteriorly, more abruptly so

towards the anterior end. Ventral margin gibbous in front, contracted

behind; posterior extremity narrowly rounded, or perhaps very bluntly

pointed about the middle, but apparently not at all truncate.

The sculpture seems to consist of fine and closely arranged concentric

strise, but the surface is much worn. The dentition of the hinge and

the other markings on the interior of the valves are unknown.

The specimen from which the above description was made is much

broken at the anterior end, but, judging by the lines of growth, the

dimensions are nearly as follows:—Estimated length, thirteen and a

half lines; actual height, in the middle, twelve and a half lines; actual

thickness, six lines.



Although it is almost ccrtMin that this shell is nothing more thun the

adult stage of the preceding species, it has "been thought better to

describe the two specimens separately. Both are broad in front and

narrower behind; thej agree, also, in other characters, snch as the

absence of a delined lunule, and the shape of the escutcheon. The only

difference of an}- consequence is the position of the beaks, which are

placed behind the centre in Ihe small specimen, and a little in advance

of it in the large]- one. But i\Ir. Meek's figures of different specimens

of L. subunddtii and L. ventrico&a show that these two species vary in a

precisely similar Avay. The same writer doubts whether L. subundato,

L. occidentfdis and L. ventncosa are more than varieties, or different

stages of growth, of one species, and it certainly seems probable that

such may be the case. The larger of the two Luclnce from the Queen

Charlotte Islands has almost exactly the shape of one of the specimens

of L. ventricosa as represented by Meek, (Eeport cited, Plate XVII.,

fig. 3, b, bis.,) except that the beaks of the latter are placed behind the

centre, and that its posterior end is sub-truncate.

CaLLISTA (?) SUBTRIGONA. (N. Sp.)

Plate IX., fig. 10.

Shell moderately compressed, ovately triangular, bluntl}^ pcjinted or

subangular about the middle in front, and a little below it behind
;

length rather greater than the height ; test very thin.

The beaks, which are placed at about (Uie-fonrth of the distance fi'c^m

the anterior end, are of medium size; their apices are directed forwards,

and sunk a little below the highest level of the hinge line. There is

no hnuile, and the escutcheon is a narrowly lanceolate groove with

almost vertical sides. The posterior half of the shell is somewhat

produced and sub-angular l)elow the middle ; the superior border behind

and the margin of the postei'ior end are united in one bold and

unbroken convex curve, which extends from the beaks to the ventral

margin. The downward direction of this curve is, howevei*, most

decided below the termination of the hinge line. The basal margin

is broadly but unevenly rounded, the front half being most projecting and

the hinder half rather more contracted. Below the beaks, in front,

the superior border descends obliquely in a straight or slightly convex

line, and forms a sub-angular junction with the ventral border at the

centre of the anterior end.
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The external sculpture eoii«ists of very tine uikI close set concentric

strise. The markings on the interior can only be traced, and that very

oI)scurely, on the right valve of one of the casts. In this valve there

are indications of three cardinal teeth, which divei-ge widely from above

downwards. The anterior tooth is oblique and almost longitudinal; the

centre one is shoi-t, triangular, and nearly ti-ansverse to the hinge line;

while the posterior tooth is long, obli(^uo and dii-ected backwards. The

pallial iniju'essions seem altogether obliterated.

In an average specimen, the length is rather more than fifteen lines
;

the height, in the centre, is thirteen lines; and the thickness through

the valves, six lines.

INine or ten specimens were obtained by Mr. Eichardson, three of

which are quite perfect, with the shell preserved on both valves. The

outline of the species is very variable, some specimens being neai-ly

ovate while others are suljtrigonal. C. suhtrlgona is a flatter shell with a

more triangular form than C. Deiveyi of Meek and Hayden,^^ and

C. orhiculata of Hall and Meek f has the posterior side more broadly ana

evenly rounded. The figure on Plate VIII. represents a variety in

which the anterior and posterior ends are not nearly so much pointed as

usual.

Callista. (?) (8p. undt.)

Plate IX., fig. 11.

Shell compressed, but rather tumid in the middle ; very inequilateral

;

outline elongate ovate ; length about a fourth greater than the height;

test very thin. The beaks are situated very near to the anterior end,

but are not quite terminal ; the}' are small and jjoint forwards, but their

apices do not rise above the highest level of the hinge border. There

seems to be no lunule proper, and the escutcheon is a narrowly lanceolate

deep groove, which is bounded on each side by a shai-p ridge. Behind

the beaks the hinge line is almost straight, and its downward curve is

very gentle ; the posterior end is narrowly, and the basal margin

broadly rounded. Immediately beloAV the beaks, in front, a short and

concave lunular declivitj^ extends to a little above the middle of the

* "Proceedings of the Academy of Natural Sciences of Philadelphia, 1856," page 83. "Report on
the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country." By F. B. Meek.
Washington : 1876. Pages iS2-3, Plate XVn., figs. 15, a, b, c, d, e.

t "Memoirs of the American Academy of Arts and Sciences, Cambridge." Vol. V New Series.

Pages 382-3, Plate I., fig. 7. " Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper
Missouri Country/' &e., pages 186-7, Plate V., figs. 2, a, b, c.
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anterior end, beneath \vliicli tlie hitter is narrowly rounded. The beaks

being nearly terminal, the anterior portion of the shell is very short,

and the posterior much elongated. Apart from the irregularity caused

by. the beaks, the general outline is almost that of a -pnve ovoid, the

height being rather greater in front than behind.

The sui-face is marked by rather coarse and unequal concentric stria?

of growth, bat the sculpture is much eroded. Judging by the im-

pressions .on a broken cast, the hinge teeth seem to have been of the

same number and shape as those of the preceding species.

Length of the most perfect specimen, one inch ; height, in the middle,

nine lines ; maximum thickness, five and a half lines.

A single example, with the test imperfectly preserved on one valve,

and a fragment of the cast of another.

This little shell appears to have some distant analogies with the

Callista tenuis of Hall and Meek, * and with the Venus sublcevis of

Sowerby, f but the generic position of the present fossil is so uncertain

that it would be a waste of time to speculate uj^on its 8j)ecific relations

Avith such iipperfect materials at hand for comparison. It is just as

likely to be a Tapes or an oval Cyprimeria as a Callista.

Besides the two Callistce ju.Ht described, there are a few large casts in a

very poor state of preservation. Judging only by external form, some

of these at least may have belonged to the Veneridse, although no indi-

cations of the pallial sinus characteristic of that family as opposed to

the Glossidse, can be traced in any of them. The most perfect specimen,

which measures two ai'id a half inches in length by two inches in height,

has much the general shape of Cyprina ovata of Meek and Hayden, I

but that sjjecies has a less swollen umbonal region, and its test is com-

jxiratively thick. That of the Queen Charlotte Island shell is extremely

thin and fragile.

»

Unio Hubbardi, Gabb.

Plate IX, figure 1,3.

Unio Huhhardi, Gabb. " Palteontology of California," Vol. II, pages 190-91, Plate

XXX., fig. 85.

* '• Memoirs of the American Academy of Arts and Sciences, Cambridge," Vol. V. New Series
Plate I., fig. 5. "Report on the Invertebrate Cretaceous and Tertiary Fossils of tlie Upper Missouri
Country," Sec, page 188, Plate V., figs. 1, a to d.

t "Transactions of the Geological Society of London." Series IV. Vol. II., page 342, PJate XVII
fig. 5.

J " Proceedings of the Academy of Natural Sciences, PhiLadelphia, 1857 " page 144. " Report on
the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country," &c., pao-e 146 Wood
cut especially.

-^ > i- o ^m
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Perhaps = Unio A(hincuf^, Sowerby. "Mineral Conehology," Vol. VI., page 190,

Plate DXCV., figs. 2, 2.

Shell convex, elongated ; outline ovately triangular or ovately wedge

shaped
; anterior side short and rounded

;
posterior side long and bluntly

pointed at the extremity ; length greatly in excess of the height. Beaks

moderately large, compressed at almost a right angle to the sides of the

valves, incurved, pointing slightly tbrwards, and placed at a distance of

about one-fourth the length from the anterior end. Lunule none ; ven-

tral margin straight, or a little concave behind the middle, more pro-

minent under the beaks, and curving up regularly in front. Posterior

side very variable in shape, usually moderately elongated and sub-

triangular, but sometimes much more lengthened and narrowly attenuate.

In the typical form the hinge margin slopes convexl}^ and rather rapidly

downwards from behind the beaks, and .the posterior extremity still

more abruptly so, the latter being bluntly pointed below. The normal

contour of this part of the shell is elongately subtriangular, two of the

sides being gently convex and the central angle rounded.

In an exceptionally lengthened variety the posterior side is narrowly

attenuated and wedge shaped ; the hinge border descends obliquely in

an almost unbroken straight line, and the posterior extremity is narrowly

rounded.

A blunt ridge extends downwards and backwards from the beaks to

the posterior end of the base, and in so doing separates an obliquely

flattened area from the rest of the shell. The ligament is external and

proportionately rather narrow.

The surface is marked b}^ coarse and irregular lines of growth ; the

beaks, which are often much eroded, are undulately corrugated when

perfect.

Out of thirty specimens collected by Mr. Eichardson, twenty-nine have

both valves, with the test, preserved, and the ligamenf even is visible in

some. In every case, however, the posterior extremity, which is the

thinnest and therefore weakest jjart of the shell, is broken off. Some-

times the surface of the test is partly covered by a thin film of pyrites.

The only detached valve collected, a right valve, having beeri soaked

a long time in water, an attempt was made to remove the matrix thus

softened and to expose the hinge teeth. Although the rather thick test

broke in pieces during the operation, it was found that besides the

ordinary cardinal teeth, there was a longitudinal groove in the right

valve, for the reception of a corresponding lateral and laminar tooth in



61

the left. The shell, therefore, is clearly neither an Anodonta nor a

Margdritaiid.

Estimated length of a fairly typical specimen, two inches and nine

lines; actual height of do., fi'oni beaks to base, one inch and nine lines
;

maximum thickness, one inch and three lines.

Probable length of a much more elongated individual, three inches

and one line; ac-tual height trom beaks to base, (the beaks being much

eroded) one inch and eight lines; thickness, scarcely fifteen lines.

Tlie shaded pai-t of the figure on Plate IX. is intended as a represeuta^

tion of the elongaled and attenuated variety of this species. In this

instance the dotted lines are not added b}- way of restoration, but to

show the shape of another individual. The majority of specimens are

much shorter, and tjie downward slope of the anterior extremity is

usually more decided. Mr. Gabb's partly restored drawing of the

original type is slightly inaccurate ; the hinge border behind is too

straight and its downward inclination is not sufficiently expressed. The

posterior end is too wide and its ujjper margin not convex enough.

The locality from which Unto Huhbardi was first obtained is thus

described by the author of the species :
" A single specimen, from the

Nanaimo Coal Mine, Vancouver Island, Chico Group, kindly loaned me
by Mr. Hubbard, of the Pacific Mail Steamship Company of San Francisco,

and to whom I dedicate this species, in recognition of the unostentatious

but valuable services he has been rendering to science for a series of years

past." The statement that this fossil was found in the Cretaceous Coal

fields of one of the Islands of the Vancouver group, is probably a

mistake. At any rate it has not been recorded hy any subsequent

observer as occurring in that region, nor can any ti-ace of it be found

in the large and imjjortant collections made by Mr. Eichardson at

these islands during the past five years. On the other hand, it is

not only one of the commonest species in the Carbonaceous Shales

near Cowgitz on Graham Island, but it is the only mollusc yet detected

in them.

The elongated and attenuated variety of U. Subbardi described above,

is barely distinguishable from the Unio Aduncus of Sowerby, a fossil from

the Wealden Formation of Tilgate forest, in England. U. Aduncus seems

to be rather straighter at the anterior margin, and its base is ajDpa-

rently rather more gibbous under the beaks than arc the correspond-

ing parts of the Queen Charlotte Island shell, but these differences do

not appear to be constant, and in any case are scarcely of specific

importance. The figures in the '' Mineral Conchology " are taken from
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broken examples, and the descriptions of the species are very short and

indefinite.

The posterior pointed extremity of the English sj)ecimen8 are broken

oif, just as they are in the shells described above. In North America,

as most collectors are aware, the pointed ends of the valves of living

Unionidoe are often bitten off bj- muskrats and other animals, whose

instinct teaches them which is the most fragile part of the shell and how

best to get at the (to them) luscious morsel inside. In the case of the

fossils, however, the fracture is probably accidental.

Trigonia diversicostata. (N. Sp.)

Plate X., figure 1.

Shell moderately inflated, elongated, scaphoid or subarcuate, very

inequilateral ; anterior end short and rounded
;
posterior side produced,

cuspidate and bluntly pointed above. Beaks large, projecting, recurved,

anterior, nearly terminal. Lunule none; posterior area (of the two

united valves) broadly ovate lanceolate, with a rounded margin. Hinge

boi'der, behind the beaks, straight or slightly concave, sometimes with a

very gentle downward inclination, which becomes a little more decided

at the tip of the beaked posterior extremity. Yentral margin broadly

rounded, but the upward curve is always greatest behind. The short

anterior end is always much wider than the posterior extremity, and the

margin of the latter is convex below and almost straight above. As

measured in the centre, behind the beaks, the height is less than half the

length : the thickness or convexity is nearly equal to the height.

Surface boldly ribbed, with a very singular and complex styl^e of cos-

tation. At the anterior end the general direction of the ribs is almost

horizontal, but near the margin they are cmwed, and ultimately straighten

and trend upwards. In the basal half of the shell, however, they are either

undulated or broken up into a series of zigzags. Thirteen or foui-teen of

these horizontal ribs commenced at the margin of the anterior end; then,

neai' the middle of the valves, five or six of them suddenly bend upwards

at a sharp angle, and become either transverse, or at length incline a

little forwards. About one-half of the ribs which proceed from the

anterior end are not continuous, but are distinctly truncated by the up-

ward bend of those which reach to the superior border. This is most

obvious in the umbonal region, for on the beaks the first five anterior

ribs are cut oif, as it were, by the upward bend of the sixth. Below

this the anterior costae seem alternately continuous and interrupted.
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Towald^s the posterior end', the ribs are transverse and cross the valves

in a radiating manner, the radii being directed backwards. At their

junction with the outer border of the hinge area, these posterior costs?

are narrow above and widen symmetrically to the mai'gin below or

behind.

The posterior area is ribbed longitudinally ; but the costa? are curved

and follow its general outline. At first they are very narrow, and attain

their maximum width at the point farthest from the beaks. In some

specimens the ribs which traverse the valves behind bifurcate with those

on the posterior area, and at the extreme tip of the beaked end the

directiori of both is not fur from parallel.

The sculjjture of this distincth- characterized species is subject to con-

siderable variation. In one specimen the transverse ribs which proceed

from the anterior margin, are bent into a series of zigzags before they

take their final upward turn. In another distorted example the same

ribs traverse fully two-thirds of the shell before they betid upwards, and

their angles lie in the direction of a line drawn obliquely from the beaks

to the base of the posterior end. In the majority, the longitudinal and

transverse ribs occupy each about one-half of the surface, and the angles

of those which so suddenly alter their course are j)laced in the direction

of an obliquely concave line which might be drawn from the beaks to a

little behind the middle of the base. Again, in one instance the costse

on the posterior area bifurcate distinctly with the transverse ribs on the

main body of the shell, in other examples the latter are truncated by the

former. In all cases, however, the ribs in front, though they trend up-

wards, and their course is more or less broken, are nearly longitudinal
;

on the posterior area they are decidedly so, while on the beaked post-

erior end and on the hinder part of the umbonal region they are trans-

versely radiating.

Grreatest length of the specimen figured, twenty-one lines ; height in

the centre, behind the beaks, nine and a half Hues : thickness, nine lines.

Seven specimens were collected, some of which are a good deal

distorted.

A curious little Trigonia of the Scaphoid group, easily recognized

by its very j^eculiar sculpture. The only species with which it

might be confounded is the Trigania Van of Sharpe * from Secondary

and probably Jurassic rocks in South Africa. The shape of these two

* " Transactions of the Geological Society of London." Second Series. Vol. VII., page 194, Plate
XXII., fig. 5.
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fossils is almost identical, but the sculpture of each is very distinct. In

Trigonia Vau, the ribs at the anterior end incline obliquely downwards

before they change their course ; in T. diversicostata their general direc-

tion is either longitudinal or upwards, but the most striking difference

is in the markings on the posterior area of the two shells. In T, diversi

costata that region is boldly and longitudinally ribbed ; in T. Vau it is

transversely striated and '• divided into two parts by a slight longitu-

dinal ridge."

Trigonia. (Sp. undt.)

Plate X., figure 2, 2a.

Shell compressed, elongate, subtrapezit'orm, narrowest behind ; anterior

end xevy short, posterior produced
; length much greater than the height.

Beaks small, anterior, subterminal, slightl}' recurved, not much elevated

above the superior border. Lunule none
;
posterior area flattened later-

ally, with a rounded margin, made up of two elongately subtriangular

spaces, one on each side of the hinge line ; ligament extei-nal, short, thick,

prominent and transversely striated. Hinge line straight, sloping gently

downwards
;
posterior end obliquely subtruncate. Anterior end almost

straight, but curved a little outwards; antero-ventral margin broadly

rounded
; base line convex in the middle, straighter, and curving much

more gradually upwards behind.

Out of nine specimens on which the test is partly preserved and a

number of imperfect casts, none shew the true characters of the whole of

the surface ornamentation. The oi'iginal of fig. 2, on Plate X., gives the

clearest idea of the normal shape of the shell, besides showing the sculp-

ture of the beaks and posterior area. Fig. 2a, on the same Plate, is a

repivsentation of the most poi-fect of four distorted individuals which

have been compressed laterally, and whose exterior is either worn, ex-

tolialed, or partly covered by the tenacious matrix. The only informa-

tion afforded as to the sculpture of the main body of the shell, is that

supplied by the four last mentioned examples. In these there appear to

be about thirteen or fourteen obliquely transverse, concavel}', curved

rows of separate raised tubercles. The whole of the rows commence at

the outer edge of the posterior area, and they all run obliquely down-

wards and forwui'ds. Eather more than half terminate at the anterior

margin, but just before reaching it they each turn abruptly upwards.

The upward liend at the fi-ont margin consists only of a change of

direction of the last tubercle, and there is a solitary intervening one, at
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this end, between each of the two rows. The rest of the rows curve

obliquely from the posterior area to the ventral border. One specimen

shews ver}' coarse and concentric raised strijx? of growth, with correspond-

ing grooves ; also that the tubercles are longitudinall}' elongated. It is

possible, indeed, that instead of rows of distinct and sejxu-ate tubercles,

the true sculpture may have consisted of oblique ribs which are inter-

rupted and made tubercular bj' their being crossed by the concentric

grooves just described.

The posterior area is transversely striated, and in one individual there

is a faint longitudinal groove, bordered by an obtuse ridge, which runs

the gi'eater part of the length ot its outer margin. Occasionally there

are a few scattered tubercles in this region, but these are often absent,

and when present are generallj-, though not always, most numerous near

the beaks.

As none of the specimens are perfect or undistorted, it is not possible

to give sufficiently exact measurements.

In 1873 Mr. Eichardson collected a solitary specimen of a Trigonia at

North West Bay, Vancouver Island, in a very fair state of preservation,

which, in the Avriter's judgment, is scarcely more than a variety of Tri-

gonia Tryoniana of Gabb.* Judging by the examples described above,

the difterences between the Yancouver and Queen Charlotte Island shells

seem slight, but the resemblance may be more apparent than real, and

may be mainly due to a want of knowledge of the distinctive sculpture

of the latter.

The general shape, and the surface markings on the posterior area, are

essentially the same in both. In the Vancouver fossil the central part of

the valves is traversed by fifteen or sixteen oblique ribs, which commence

at the outer limit of the p)osterior area. Xine of these terminate at the

anterior margin and six cross to the ventral border, and the ribs increase

more and more in their distance from each other towai'ds the posterior

extremit}'. The costa^ are crossed by concentric and coarse grooves

which give a subtubercular aspect to the ribs
;

in the umbonal region the

tubercles are entirely distinct and separate. The upward bend of the

tubercles just before reaching the anterior margin, and the occurrence of

a single isolated one alternating at that end with each continuous series,

two features which seem to be characteristic of the Queen Charlotte

Island specimens, cannot be traced in the Trigonia from Vancouver.

These are the only differences of any consequence that can be observed

* "Paloeontulogyof California,'' Vol. I, pp. 184-9. Plate XXV., fig-. 176.
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between the specimeuB trom the two localities ; but, as has already been

pointed out, the exact nature of the surface ornamentation of these from

the islands in Skidegate Channel has yet to be ascertained.

Distorted examples, like that from which figure 2a on Plate X. was

drawn, might be mistaken for the Oregon species doubtfully referred by

Gabb * to the T. Gibboniana of Lea ; but the normal shape of the two

shells is quite distinct. The specimens described by Dr. Lea and Mr.

Gabb clearly belong to the section Quadratfe, while the Queen Charlotte

Island fossils would be more correctly placed among the Clavellata),

which by some writers are united with the Scaphoidea.

ToLDiA. (Sp. undt.)

Compare Yoldia nasiita, Gabb. " Paliuoutology of California," Vol. I., page 216, Plate

XXXII., fig. 287, and Vol. II., pages 58 and 103.

Shell, or rather cast, compressed, moderately thin, elongated; beaks

prominent, recui-ved, jilaced a little in front of the middle. Cardinal

margin slightl}^ convex, sloj)ing gently downwards in advance ; concave,

and at length cm-ving upwards behind. On the cast, a blunt ridge,

which extends from the beaks to the tip of the posterior extremity,

marks out a lanceolate, escutcheon-like depression, and a similar but

more acute ridge in front, defines anothei area of the same shape, which

represents the lunule. These appearances, however, are j)robably due

to the thickening of the hinge plate on ouch side of the ligament for the

recej)tion of the teeth. Margin of the anterior end narrowly rounded

or subangular about the middle ; ventral border broadly rounded, but

curving upwards more decidedly behind than in front; posterior end

moderately produced, narrow and bluntly ])ointed above.

Surface marked with very fine and close set concentric striations,

which arc scarcely visible without a lens; hinge teeth numerous, not

very small; pallial impression undistinguishable.

Greatest length of the only sjDecimen, about three and-a-half lines

;

height, from beaks to base, rather more than two lines; thickness

through the valves, not quite one line and-a-half.

A solitary cast of a probably immature individual, with a small

portion of the test jweserved on one of the valves.

The posterior end of the present fossil is narrower, and more pointed

above, than is the corresponding part of Yoldia nasuta, and at present

" faloBontology of California," Vol. I., page 190. Plate XXV., fig. 178, and Plate XXXI., flg. 202.
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this is almost the only difference that can be detected between the two

shells. At the same time only one example of each has yet been

collected, so that there is not sufficient material for a critical compar-

ison. Y. nasuta was originally described from " a single specimen in

the collection of the Californian Academj' ot Sciences, labelled Los

Angeles." In Vol. II. of the " Palaeontology of California," Mr. Gabb

makes the " nnqualitied statement " that the species is undoubtedly

Tertiary," but expresses a doubt of the correctness of the locality

on the label. If the writer of these pages is not misinformed, the

Californian Academy has in its possession a collection of fossils from the

same part of the Queen CLai'lotte Islands as that visited by Mr.

Richai'dson, and there is a bare possibility that the two fossils may have

been obtained from the same district. Mr. Gabb's assertions that the

lithological characters of Y. nasuta " place it outside of all the known

Cretaceous, and that its geological horizon is probably either Miocene or

Post Pliocene, are, however, by no means in favour of this hypothesis.

NuouLA. (,Sp. nndt.)

A cast of the right valve of a moderately convex, ovately triangular

species of Nucula, with the anterior (and longer) side j)artly broken off.

The impressions of the numerous anterior teeth are very clear and well

defined, so that there is no doubt to what genus the shell belongs, but dts

specific peculiarities are entirely unknown.

CucuLL^A (?) (Sp. undt.j

Two broken and water-worn casts of a large, elongated and veiy

ventricose species of Cucullcea (?) with tumid and very .prominent

beaks, which are placed a little in front of the centre of the hinge line.

It differs materially in shape from a shell which is abundant in the

Cretaceous rocks of Vancouver and Sucia Islands, and which seems to be

identical with the Cucullcea truncata of Gabb. The latter species, and

perhaps both, scarcely belong to Lamarck's genus Cucullcea, as recently

re-defined, but have more of the character of Trigonoarca, Conrad.

MoDioLA, (Sp. undt.)

Shell elongated, narrowly oblong, slightly curved; very ventricose,

thickest in the direction of a line which might be di-awn from the upper

part of the beaks to the base of the posterior end. Superior border,
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very gentl}^ arched or broadly rounded ; basal margin concave in the

middle and convex behind ; anterior end obliqnel}' subtruncate below

the beakn, narrowest towards the base; posterior extremity ?

beaks terminal, obtuse. The test happens to Ije removed from the hinge

area, and on the cast the superior border of both valves is obtusely

carinate, each keel having a concave groove along its inner face.

These carinti) and grooves extend the whole length of the hinge, and

define an elongated, lanceolate, escutcheon-like depression.

Surface marked l)y close set, and regular, raised, concentric striations

Estimated length of the most perfect example, about three inches and

two lines; actual height, in the middle, one inch and tAvo lines; maxi-

mum convexity, one inch and four lines.

There are two specimens of this species, one of which has most of the

thin test preserved on the left valve, though not on the right, while the

beaks and a small piece of the posterior end are broken oft'. The other

consists only of the anterior half of a cast of both valves, with a very

small fragment of the test attached; but this specimen shows the shape

and position of the beaks. The muscular and pallia! impressions are not

visible in either.

In Modiola major of G-abb,* the beaks are not terminal, and the surface

is marked by coai-se, distant and irregular lines of growth, but the

general shape of that shell is otherwise very like that of the present

fossil. Although pi-obably new to science, the two mutilated specimens

yet obtained ai'e insufficient to show the full characters of the species.

If the generic name Vohella of Scopoli is, as some writers assei't, exactly

synonymous with Modiolu, Lamarck, the farmer name has long priority.

The point being still somewhat doubtful, it has been thought best to

retain a name sanctioned by long usage.

AucELLA MosQUENSis ? Von Buch.

Plate X., figfr'. 3, 3rt.

For the synonymy of Europeaul examples of this species, see Eijhwald's " Letlisea

Rossica," Vol. II., pp. 519, 520.

Probably ^ Aucella Piochii Gabb. " Pahvontology of California," Vol. 1., page 187,

Plate XXV., fig. 173, and Vol. II., pages 194 and 247, Plate XXXII, figs. 92, a. h. <:

Shell moderately convex, obliquely obovate, narrowest in the umbonal

region. Anterior side very short, somewhat truncated
;
posterior side

' " Palaeontology of California," Vol. II., page 191 Plate XXXI., fig. 88



75

much longer, its margin rather narrowly rounded ; base broadly rounded,

most projecting in the middle, Hinge border, behind the beaks, almost

straight and horizontal : hinge area tlattened at a rigiit angle to the

sides of the valves, or a little concave. There is no defined escutcheon,

although the beaks are subcarinate behind, in consequence of the dis-

tortion which the specimen has undergone. Ligament external, large antf

prominent, extending along most of the length of the hinge line. Beaks

large, anterior, terminal, curved inwards and forwards. At the anterior

end, immediately under the beaks, there is a deep inflection of the

margin of each valve, and an ovately cordate sinus is thus formed by

the junction of two sunken auricles, as represented at Plate X., fig. 3a.

The inflection is probablj^ of the nature of a bvssal emargination,

though no actual opening can be detected between the valves at this

point. The inner faces of the sinus are perpendicular, and the auricles

are flattened at a right angle to the sides of the shell. Surface of the

test concentrically costate ; the ribs rather fine, and narrower than the

grooves between them.

Greatest length, about two inches; height, in the middle, one inch and

nine lines ; maximum convexity, eleven lines. The greatest diameter of

the onl}' specimen is in the direction of a line drawn obliquely from the

beaks to the posterior end of the base. The shell is preserved on the

whole of the right valve, and on part of the left. The sculpture is not

xeiy well shown, but there are no traces of any radiating stria\

The above description is intended to apply exclusively to the curi-

ously distorted fossil represented on Plate X. In this specimen, (the

only one collected) the general direction of the compression appears to

have been lateral, but also a little oblique, so that the valves have been

partially- displaced. The beak of the right valve, accordingly, projects

somewhat beyond that of the left, and the left valve is quite as flat, if

not flatter, than the right. It is scarcely necessary to add, that in the

normal state the left valve is much the most convex of the two, and that

its beak ovei-hangs that of the right. The elongated shape of the sinus

under the beaks, and the blunt ridges behind them, are also obviously

due to the compi-ession just described.

In 1875, Mr, G. M. Dawson collected about fifty or sixty well pre^

served casts of an Aiicella, which is undoubtedly the A. PwcJv'i. of Gabb,

at Tatlyaco Lake,* in British Columbia. A careful study of these

* Tatlyaco Lake ison the east branch ot the Homathca River, which empties into Bute Inlet. In some
maps it is spelt Tatlahco or Tatlayoco.
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fossils has led to the following conclusioiiH :— 1st, that the distorted

Aucella from the Queen Charlotte Islands, also helongs to Mr, Gabb's

species, and secondly, that Aucella Piochii itself is most probably con-

specific with the European A. Mosquensis, that is, if Eichwald's syno-

nymy is to be trusted. The writer has not access to the volume of

Leonhard and Brown's " i^eues Yahrbuch," in which A. Mosquensis was

first described, nor has he been able to see any European examples of

the species
;
but some of Mr. Dawson's best specimens almost exactly

correspond with the Avicula Fischeriana, as figured and characterized in

the "Paleontology of Russia," which latter shell is admitted to be the

same as A. Mosquensis.

According to Mr. G-abb, Aucella Piochii is " very characteristic of a

series of shales of the Shasta Group, found from Mount Diablo, at

various points along the east face of the Coast Eange, to the north end

of the Sacramento Valley. Two or three good specimens from

Washington Territor}", east of Puget Sound, were presented by Mr.

Samuel Hubbard to the California Academy of Natural Sciences. In

Colusa County, east of Clear Lake, I found this shell forming almost

the entire bulk of some beds, intersti-atified with the white limestones."

At Tatlyaco Lake the rock is also largely made uj) of casts of this

species, apparently to the exclusion of every other fossil ; in the Queen

Charlotte Islands it seems very rare. In Mr. Eichardson's 1872 col-

lections from Vancouvei' Island, there are two specimens of A. Pio.chii

labelled " from loose pieces near Victoria," and Mr. G. M. Dawson has

recently found another example in a boulder on the same island.

Aucella Afosquensis has been recorded from many localities in the

northern part of the Eussian Empire, and, according to Nordenskiold,^

it occurs also at Spitzbergen. It appears to have been a gregarious

mollusk, and is often met with in considerable numbers. Eichwald

states that on the margins of the Eiver Jauza, in the city of Moscow,

there are banks of shells composed almost entirely of this species. Its

exact geological horizon has been the subject of much discussion, and is

still doubtful. In the " Geology of Eussia," (18-15) D'Orbigny says that

it is characteristic of the " ^tage Oxfordien." Eichwald, in the " Bul-

letin de la Societe Imperiale des Naturalistes de Moscou for 1861 and

1862," and later in the " Lethea Eossica, 1867," Vol. II., page 520,

places it in the Upper and Lower Neocomian. Writing in 1864 and

» " Sketch of the Geology of Spitzbergen." By A. E' Nordenskiold. Trauslated from the "Transactions

of the Royal Swedish Academy of Sciences, Stockholm, 1867."
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1865, Trautschold* claims that A. Mosquensis is a Jurassic fossil, pos-

possibly of the horizon of the Kimmeridge clay, though in a paper

entitled '' Die Sehiedelinie Zwischen Jura utid Kreidc in Eussland,"y

dated 1875, the same writer is inclined to place it a little higher in tlie

series, and to make it of about the age of the Portland Oolite. A con-

clusion similar to the one last cited had been arrived at by Paidolph

Ludwig I in 18*74, who expressed the opinion that one of the varieties oi'

A. Mosquensis at least is a Tithonic form.

Eichwald § thinks that Aucella Pallassii Keyserling, A. concentrica

Fischer, A. crassicoUis Keyserliug and A. Caucasia Von Buch, are onl}-

varieties of J.. 3Iosquensis based upon slight and unimjoortant differences

in sculpture and external shape. The correctness of this opinion has

not been disputed, but it is interesting to observe that while the surface

of the test of the whole of these nominal species is concentrically

striated, that of J.. Fallasii and A. Caucasia is marked also with more or

'less distinct radiating lines.

In the "Proceedings of the Californian Academy of Sciences for 1864,"

Mr. Cxabb described a fossil from the auriferous slates of the Sierra

Nevada, on the Mai-iposa estate, as Lima Eiringtoni. Mr. Meek
||
not

only I'egards this shell as an Aucella^ but says that it "i.s so nearly allied

to the A. Pallasii of Keyserliug," that he ' would not be surprised if they

should prove to be identical when direct comparisons can be made."

The Californian shell has radiating as well as concentric stride.

D'Orbigny and Eichwald have both noticed the remarkably close

resemblance wnich exists between casts of Aucella 3Iosquensis and

Inoceramus concentricus, and there is just the same similarity between

American examples of the latter shell and Aucella Piochii. It happens

that Inoceramus concentricus is rather abundant at the Queen Charlotte

Islands, also, that the specimens are onl}- well-preserved casts ; and it is

by no means easy to distinguish these from the Aucelloe from Tatlyaco

Lake. On the right valve of the casts of the Aucellae there is generally

an oblique aad deeply-channelled groove immediately under the beaks,

caused by the sitdden inflection of the valves at this point, and this is

always absent in the Inocerami. Still, it is scarcely possible to discrimi-

nate bet^Yeen casts of very young examples of the two species.

* "Zeitschrift der Deutschen Geolog:isohen Gessellschaft, Berlin." Vol. XVI., pages 584—94, and Vol.
XVII., pages 448—456.

t
" Bulletin de la Societe Imp6riale des Naturalistes de Moscou." Vol. XLVIII., pa^'e 150.

J Idem., Vol. XLVIII., pa^es 373-80. S " Lethea Rassica," Vol. II., page 523,

II
" Geology of California," Vol. I., pages 479-80.
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If the supposition that Aucella Piocldi is merely a synonym of A.

Mosquensis s]>ould prove to be well founded, the species has a very wide

geographical distribution, and a somewhat extended range in time. A.

Erringtoni may also be only another variety of this protean shell.

Meleagrina amygdaloidea, (N. Sp.)

Plate X., fig. 4.

Shell inequivalved, left valve moderately convex, the right slightly

flatter; outline broadl}' elliptic-oval; height about one-third greater than

the length. Beaks rather small, curved forwards and downwards, placed

a little in advance of the centre of the valves. Escutcheon linear lanceo-

late, subcarinate at the margin, filled up, except at the extreme ends, by'

the thick ligament which projects above it in the centre. Hinge border

wingless, convex near the beaks, then sloping obliquely and rapidly

downwards. The posterior margin is broken, but it appears to have been

straight, and it forms a subangular junction with the hinge line above.

Anterior margin descending obliquely and widening outwards in a shal-

lowly concave curve which extends from the beaks to a point opposite to

the termination of the hinge line behind; very slightly convex in the

middle. The base, together with a small portion of the lower part of the

two sides, has almost exactly the shape of the widest end of a broad

ovoid.

The sm-face of the test, which is very imperfectl}" preserved, appears

to be marked with faint, distant and rather irregular concentric strise, or

plications.

Height, two inches and six lines ; length, one inch and nine lines
;

thickness, allowing for a part of the shell which is wanting on one valve,

one inch.

A single specimen, with the posterior margin broken, but which

shows the large external ligament, and the test composed of an outer,

libro-prismatic layer, and an inner nacreous lining ; a combination of

characters almost peculiar to tlie Aviculinse.

On the whole, this wingless Avieula is probably a rather aberrant

species of the Lamarckian genus Meleagrina, but it may prove to be the

tj\)e of a new sub-section. It is true that the shortness of the hinge

suggests affinities with Pseudoptera, as recently re-defined b}'- Meek,* but

* " Report on the Invertebrate Cretaceous and Tertiary Fossilis of the Upper Missouri Country,"

Washington : 1876. Pa^e 29.
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the shape of the present shell is not so oblique, and its valves are not so

decidedly unequal in convexity as in typical examples of that sub-genns.

M. amygdaloidea\ seems congeaerie with a fossil from the Cretaceous

rocks of Yaneouver Island, described by Mr. Gabb * as Meleayrina

antiqua. The differences between the two species are, however, tolerably

clear. In M. antiqua, the height is not much greater than the length,

the beaks are terminal, and the hinge line is straight and almost

horizontal. In M. nrnygdrdoidea, the height greatly exceeds the length,

the beaks are sub-central, and the hinge margin is convex and very

obliijuo.

Inoceramus concentricus, Parkfxson.

Inoccramuts concentricus, Sowerby. "Mineral Concliology," Vol. III., page 183,

Plate CCCV.

Inoceraiuus concentricus, Goldfuss. " Petrefacta^ Germaniciv," Vol. II., Plate CIX.

figs. 8a—c, but not d and e.

Inoceramus concentricus, D'Orbigny. " Paleoutologie Francaise, Terrains Cretaces,"

Vol. III., page 506, Plate CCCCIV.

Inoceramus concentricus, Pictet. " Traite de Paleontologie," Atlas, Plate LXXXII.,

fig. 18.

Twenty- five S2)ecimens of an Inoceramus, apparently refei'able to a

single species, were collected by Mr. Eichardson at three localities.

Twelve are from the lower sihales of Maud and Lina I^slands ; live from

rocks of the same horizon on the shores of a small bay south of Christie

Bay; and eight from the upper shales on Cxraham Island, about three

miles to the north-east of the village of Cowgitz. They are the only

fossils procured from the two last-mentioned localities, which are indi-

cated on the map by the letter F.

Eight of the examples from Maud and Lina Islands are sufficiently

perfect and undistorted to enable them to be identified with some

certainty as the Inoceramus concentricus of Em-opean authors. Although

nothing more than tolerably perfect casts, the obovate outline, the con-

vexity of the left valve, with its prominent and .semi-si)iral beak, and

the flatter and smaller right valve, so characteristic of I. concentricus,

are very clearly shown. These undistorted fossils vary both in shape

and sculpture ; oblique specimens, which are regularly costate, might

have served for the originals of Groldfuss' figures; while others, again,

with a more nearly equilateral contour and irregular concentric stria-

tion, correspond better with the illustrations of D'Orbigny and Pictet.

* " Palaeontology of California." Vol. II., page 192, Plate XXXI., fig. 89.
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Four of the Inocerami from Maud and Lina Islands, and all from the

other localities, are either so imperfect or so much crushed out of shape

that it is impossible to determine satisfactorily to what species they

belong; still, as stated above, it is most probable that they are all

I. concentricus.

I. conceutricus is abundant in the Cretaceous rocks of man}'- localities

in Europe. It is most characteristic of the Gault, but is found also in

the Upper Greensand. It has not yet been recorded as occurring on the

mainland of North America.

The species was first described b}^ Parkinson in Vol, V. of the First

Series of the " Transactions of the Geological Societ}' of London, 1820,"

but a reference to the original description is purjDOsely omitted above,

because the writer has not had the opportunity of consulting it.

Melina mytiloides (?) (Lamarck. Sp.)

Penia mytiloides, (?) Lamarck. " Animaux sans Vertebres." Second Edition. Vol.

VII., page 19.

Perna mytiloides, (?) Damon. " Su^jplement to the Geology of Weymouth and

the Island of Portland," Plate II., fig. 5.

Perna mytiloides, (?) Phillips. " Geology of Oxford and the Valley of the Thames,''

Plate XV., fig. 5.

Fig. 8.

Fig. 8.—A, B, C, D.—Outlines of four specimens of Melina mytiloides (?), about one-

third of the natural size. The original of fig. A, though little more than half grown,

is the only one in which the hinge and beaks are perfect ; in fig. C, the lower half of

the shell is entire
;
the other two are partly restored from the lines of growth.

Shell nearly equivalved, compreBsed, thickest near the anterior margin

;

general outline elliptic-ovate, obliquelj' truncate above; height much
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greater than the length. The shape varies in different individuals, and

the variation of the contour fan be best expressed by a separate

descrijition of eaoli part.

The hinge line is usuall}' straight and oblique, but the amount of

obliquity is greater in some specimens than in others. In fig. A, the

maximum of obliquity is i-eached ; in iigs. C and D, the hinge line is

more nearh- horizontal; and in fig. B, it was probably a little convex.

There are between ten nnd twelve cartilage pits in the hinge, and these

sometimes, though not always, are narrowest at the postei'ior end.

The beaks are slender, elongated and tei-minal ; they are unequal in

size and of a different shape, but both project considerably bej'ond the

anterior margin. As viewed from above, the beak of the right valve

curves decidedly outwards from the hinge line at a short distance from

the apex, and then turns rather suddeid}' in\vards anil almost backwards.

The beak of the left valve is straight, and points forwards, the extreme

tip being bent slightly downwards. The anterior margin is usuall}^

shallowly concave from the beaks to about the middle, so that the tw^o

sides of the upjier half of the shell are almost exactly parallel. In

some specimens, the concavity of the margin in the region of the byssal

opening docs not quite extend to the middle. Beneath the centre the

anterior border generally widens a little, and becomes gently convex,

but occasional!}^ it is almost straight. The front margin, as a whole,

has the shape of a sigmoid curve, but this is sometimes almost

straightened out. In some examples, the shell is as wide or wider

below than above ; in others it is narrowest below.

The bj'ssal orifice is well shown in two or three instances. Below

the beaks, in front, the edge of the left valve projects slightly beyond

that of the right, and between both there is a long but ver}- nai'i-OAv

opening.

The shape of the posterior mai-gin is very variable in different

specimens. In some it is almost straight and perpendicular; in others,

it is rather oblique above the middle, and gradually widens and becomes

decidedly convex below; but in every case it forms an angular junction

with the hinge line above. The base is either evenly and narrowly

rounded, or else it is produced and somewhat pointed in front of the

middle. '

The surface is marked apparenth' by irregular and, for the most part

distant, concentric stria', but the test is exfoliated in all but a single

specimen, and on this there is only a small portion of the outer layer

preserved.



82

Height of the largest example (tig. B), about five inches from hinge

to base; approximate length of ditto, two inches and seven lines; thick-

ness through the valves, one inch and four lines.

Ten specimens were collected, some of which are very imperfect.

It has been thought desiralde to give figures and a description of

these fossils, for although the writer has failed to find a single character

by Avhich they can be satisfactoril}- distinguished from the Perna

mytiloides as figured by Mr. Damon and the late Professor Phillips,

he is by no means convinced that they belong to that species. The

Lamarckian definition of P. mytiloides (•' P. testa ovato-oblonga, depressa,

basi acuta; cardine obliqua) is altogether insufticient tor the discrimi-

nation of closely related forms.

The generic name Melina of Rotzius has prioi-ity over Perna, Bru-

guiere.

Syncyclonema Meekiana. (N. sp.)

Fig. 9.

Fifi. 9.

—

Syncyclonema Meekiana.—Outline of an immature but nearly perfect ex-

ample, with a portion of the test of another specimen magnified to show the details of

the sculpture The engraver has not made the tubercles which result from the

crossing of the ribs sufficiently distinct.

Shell small, compressed, thin ; subovate when half gi'own, but nearly

orbicular when adult ; often triangular above the middle. The ears are

imperfect in all the specimens ;
l»ut in the upper valve they ai)pear

to have been horizontal above and almost vertical at the sides; those

of the lower valve are unknown.

The surface of the main body of the shell is marked b}' very numerous^

fine and closely-arranged, i-ounded concentric ribs, which are crossed by

exactly similar radiating costa3. The points at which the radiating ribs

pass over the concentric ones are marked by small rounded elevations or

tubercles, which give a nodose appearance to the sculpture, but which

are too small to be visible to the naked eye. The wood-cut does not

give a very good idea of these. Sculpture of the eavs unknown,
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Out of about twenty s}3ecimens of this little Pecten, only one shows

the peciiliiu' nodosely-cancellate sculpture which forms one of the best

distinctive characters of the species ; the rest are all exfoliated.

At first sight S. Meekiana might easily be confmmded with the Pecten

Rogoznicensis of Zittel,* but a closer comparison will show important

dilt'erences in the sculpture of the two shells. In P. Rogoznicen&is the

relatively coarse radiating ribs cut through the finer and more delicate

concentric costoe, and accordingly there are no tubercles or swellings

at the point of contact.

The surface markings of Pecten nodo&o-cancellata EichwaUl, f as the

name suggests, are still more like those of <S. Meekiana, but the narrowly

spathulate shape of the Eussian shell will at once enable it to be

recognized.

The species is dedicated to Mi*. F. B. Meek, of Washington, one of the

most industrious and accurate of American pateontologists, and the

author of the sub-genus to which it belongs.

OsTRiEA. (Sp. undt.)

Three single valves of a species of Ostrcea, two of which are so much

exfoliated that they only show the general outline of the shell, which is

what would generally be called long and narrow, but the elongation is

in the direction of the height, which is nearl}^ twice the length. Their

contour, too, is irregular, being somewhat dilated below the middle.

The third specimen is broadly sub-triangular, the narrowest part being

near the beaks ; the test is very thick. The characters of the three

collectively, are rather like those of the Ostrcea Leymerii of Deshayes, a

French Upper Xeocomian fossil.

BEACHIOPODA.

Terebratula (?) (Sp. undt.)

Shell subovate or suborbicular, usually a little pointed both above and

below. In the adult the length is greater than the width, but in half-

grown individuals the opposite is the case Pedicelled or neural valve

without Viwy definite umbonal ridge, but convex in the middle, and

* " Die Fauna der Aelteren Cephalopoden Fuehrenden Tithonbildungen," page 241, Plate XXXVI.,
figs. 23, a, b.

t " Lethea Rossica," Vol. II., page 445. Atlas, flate XX., figs. 11, a, b
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obliquely compressed at the sides; l)raohial or hremal valve mucli the

flattest of the two. The beaks are partly broken in each specimen, but

the foramen was undoubtedly large : the size and shape of the deltidium

cannot be ascertained: Front of the valves almost straight, or, at any

rate, not distinctly sinuous.

The test is exfoliated in every case, but there is clear evidence that

the surface was marked with rather distant concentric striro, and in one

specimen at least with fine and close set radiating lines. The jnnictate

character of the shell is also plainly visible with a lens. Length of the

largest example, two inches and two lines ; width, twenty-three lines

;

maximum convexitj' twelve and a half lines.

The species is repi-esented by three bi'oken and badl}" preserved

specimens, which have very much the aspect of T. depressa, Lamarck,

and T. suhdepressa, Stoliczka, as represented in the " PahTontologia

Indica,"* but they are too imperfect to be identitied with much cer-

tainty.

Terebratula (?) (8p. Undt.)

A small specimen of possibl}^ another species of Terebratula, but in

very bad condition, and parti}" buried in the matrix. It has a moi-e

convex h(vmal valve than the shell last described, and a much smaller

foramen.

AI^THOZOA.

The only coral collected is so much water worn that its generic

position is doubtful.

ADDITIONS AND CORRECTIONS.

Nautilus, Sp. Undt. (raf,a's 14-19.)

The remarks under tliis heading were written in 1875, hefore the publication of the

" Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri

Country." In that very useful work, Mr. Meek expresses an opinion that the NmUilus

elegans of Sharpe is probably identical with N. elegans of Sowerby, but that N. elegans,

D'Orbigny, is perhaps distinct. With all due deference to Mr. Meek's judgment, the

writer can scarcely see his way clear to accept the first of these conclusions. Sharpe 's

description and figures of N. elegans do not accord at all well with those of the type

in the " Mineral Conchology," yet no reasons are given to account for a discrepancy

which, it is thought, must have been obvious if the two forms had been compared

directly.

' Vol. IV. pp 16, 17. Plate II., and Plate III., figs. 1-8,
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Tlic Siicia Island fossil jigrccs almost cxa<tly with Mc-ck's diagnosis of the American

shell ligured as JV. dcgans, but the former is rather the most compressed of the two.

AcT.TiON, Sp. nndt. (Page 53.)

Six specimens were described under this name, which probably belong to two

species, perhaps even to difl'ereut genera. Two of those liave a narrowly cylindrical

shape like that of Aclxoa aftciunifa, Meek, * the others a swollen body whorl- and a

very short spire, much as in I'Keudobuccinitiii XehriKcenxe. \ Another specimen of

the short inflated form has recently been obtained by breaking up .small pieces of rock

from the Queen Charlotte Islands, and this has part of the test preserved. Under the

microscope the sculpture is seen to consist of flattened revolving ribs, with nearly

perpendicular sides, separated by grooves of nearly equal width, both of which are

crossed by fine, transverse, raised striie. liini/uicidu varia, Gabb, J from the Chico

Group of Cow Creek, Slia.sta County, California, has exactly the same surface markings,

but it has a more elongated spire than the present species, and has five or six whorls

instead of three.

ERRATA.

Piige 7, line 12 from the bottom. For " rarelij,'''' read " harelii."

Page 21, line 7 froifi the bottom. For " seem," read " seems."

Page 24, line 6 from the top. For ''I'late HI,,.tig. 3,'' read "Plate ni.,fiy. 1."

' " Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country," pasce

281. Plate XIX., figs. 17, a. b.

t Idem, patje 350. Plate XXXI., flys. 5, a, h, c, d.

X
" PalcBOUtolo<jy of California," Vol. L, pafe'e 112. Plate XXIX., fifjs. 222, a. b.



CONCLUSION.

In Europe, where the succession of the Mesozoie roclvs has been traced

out in more minute detail than in North America, and where the animal

life of the age is better known, it is found that its marine fauna is con-

tinuous throughout, with only local exceptions. The Ehastic beds hold

fossils which pass from the Trias into the Lias, and M. Ernest Favre has

shown that the Jurassic and Cretaceous strata of the Alps are not

sej)arated, as in the Anglo-Parisian basin, by fresh water deposits. In

1865, Prof Oi^pel, of Munich, proposed the name of the Tithonic Group

for certain rocks which occur in Spain, Italy, Switzerland, Austria, &c.,

and which were then believed (o be the equivalents of the Portland Oolite

and Purbeck beds of England. Still later, Dr. JSTeumayr has suggested

the division of this group into an Upper and a Lower .series. It is by

no means certain that the Upper Tithonic strata are exactly synchro-

nous with the English Purbccks, but it is tolerably clear that the former

represent the cxti'cme top of the Jurassic Series as undcj'stood by

European geologists. The Up})ei' Tithonic de])(isits are beds of passage

between the Jurassic and Cretaceous, and contain a small j^ercentage of

marine fossils wliich pass upwards into the Lower Neocomian. Aucella

Entnyt'jni, from the auriferous and presumablj' Jurassic slates of the

Sierra Nevada, may be identical with the ^-1. PiochU of the Shasta

Group of California, but, with this exception, ]io fossil is known to be

common to the Jurassic and Cretaceous formations in America.

A' diflerent classification of the Cretaceous rocks is adoj'jfed in two of

the most popular and recent hand-books of geology. Professors Jukes

and Geikic''^ recognize only an Uj)2)er ai^d a Lower Cretaceous group,

and place the Wealdon at the base of the latter. In the second edition

of Prof. Dana's "Manual of Geology," dated 1874, the period is divided

into Upper, Middle and Lower Cretaceous, while the Wealden is

regarded as a separate epoch, belonging to the upper part of the

Jurassic. As Prof. Dana's manual is universally used in America, it

will be more convenient to adopt his arrangement.

* "The student's Manual of Geology." By J. Beetc .Jukes, MA., F.E.S. Third Edition, Edited by
Archibald Geikie, F.K.S. Edinburgh : as72.
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It .should be premised, also, that an opinion is gaining ground tliat

sedimentary deposits which contain fossils of exclusively land or fresh

water origin, such as the Purbecks and Wealden, should be tabulated in

a separate series from the purely marine strata, and not intercalated

between them.*

The collection obtained bj- Mr. Eichardson is remarkable for the

almost total absence of those genera which are restricted to a single

epoch, and the fossils for the most ])art are strikingly unlike those of

any known division of the Mesozoic ;ige in America.

The following is a synoptical list of the s])ecies, an-anged in zoological

order :

—

Including the shells rsferred doubtfully to Scalaria Albensis and

Melina mytUoides, twenty-two of the above are represented by such

imperfect specimens that the species, and in some cases even the

genera, cannot be determined with any precision. A few are probably

new to science, but they are not m a satisfactory condition for descrip-

tion. Of the remainder, seventeen are now described and figured for the

first time, while six belong to foi-nis Avhich have fteen named and

characterized by other writers.

It has already been stated that these invertebrates present '"an appa-

rent mixture of Oolitic and Ci-etaceous types," and this opinion is based

upon the following facts :

—

Five of the new species, and three of the doubtful forms, bear a

suggestive, but, at the same time, only a very general resemblance to

European Oolitic fossils, which may be thus expressed :

'See Prof. .J. Yomig's Address before the Geological Section tpf the LJiitJsh Association for the Ad\auct-
inent of Science, at Glasgow, 137C.
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('iieen CharkiUe Islands.

Ammonites Richardsonii ....

A.Skitk'giiteiisis & A.Cailottensis

A. Loganianus t'onns A. & B. .

P.seiKloiuulania(?i Sp. Undt...

ActcBonina (V) Sp. Undt.

Pleiiromya Cailottcnsis

.

Melina mytiloides? Lam. Sp. .

.

Analogies t(i European ly|ies.

Nearly rclat' d to A. ciirouatus, Bnig. frum the
" Calloviuii " of France.

Of the type of Peiisphinetes tyrannus Neumayr;
and allied to several of the Oolitic Planulati.

More like tlie Oolitic than the CretaceouH Macrti-

cephuli.

Scarcely to he di.stingiushcd from P. Heddingto-
nen.sis.

A genus most ciiaracteristic of the Oolitic epoch.

The rihhed Pleuromyoe do not appear to range up-
wards into the Cretaceous, but this shell may
he a Panopoea.

Very doubtfully referred to this Tithonic and Middle
Oolite species. Quite likely both distinct and
new.

Furtlior, II comparison of Mi'. Itieluirdson's collection with tlic ibssik

of the Tithonic fornialiou of the Carpathians, Southern Alps and Central

Apennines, as ]noiiOi;-raphed b}' Zittel, i-eveals other, and perJiaps closer

correspondences, such as the followini;; :

—

()>iieen oliarlotte Islands.



The whole of these are Crelaeeons, unless, indeed, some of the membei's;

of the Shasta (i roup sliould prove to be of Upper Tithoiiie ao-e, which

is by no means iin])robabh'.

Queen Clmilotte I^Uuids.

Ammonites Timothcanus, Mayor

Inoceramus coiicentiims, Parkinson

Ammonites Brewerii, Gabb
" Stoliczkamis, Gabb

Aucella Piot-hii, Gabb (?= A. j\Ios(HU'nsis) .

Unio Hubbardi, Gabb

Oriuinal Localities and Horizons.

Gault of Switzerland.

Gault of England.

Sha.sta Group of California.

Chico Group of Yaneouver Island. (Pro

babl_v an error.)

The remainder belong, in manjr cases, to genera which originated in

the earlier part of the ^lesozoic age, and which are not yet extinct.

Mr. G-abb has divided the Cretaceous rocks of the west coast oi'

America into the Sliasta, Chico, Martinez and Tejon Groups, but the

Martinez is now regarded as only a subdivision of the Chico flroup.

The "Shasta Group" is the oldest known member of the formation,

the name being originalh" suggested for a series of beds which the same

author believes to be the "equivalent, or at least the nearest repre-

sentative of the Neocomian.''* Ilfext in order comes the " Chico Cxroup.''

an accumulation of sediments of immense thickness, ' which includes all

of the known Ci'etaceous of Oregon, and of the extreme northern

portion of California," f also the Coal-bearing forn\ation of Vancouvei'

Ishind. According to Dana.'| the so-called '• Martinez Group " of Mount

Diablo, forms its uppermost subdivision. Lastly, the newest member of

all is the " Tejon Gi'oup," which is supposed to correspond to the Ma-

estricht beds of Europe, but which has not yet been recognized outside

of California. Nearly the whole mass of the Cretaceous formation of the

Pacific slopes is made up of the Shasta and Chico Groups, and Mr.

Eichardson estimates the thickness of the Vancouver Island deposits,

which are believed to belong to the latter of these two divisions, at 5,000

feet.

* " Palffiontolog^- of California," Vol. II. Foot note to jiag-e 1'29.

+ Idem. Preface, page xiv.

{ "Manual of Geology." Second Edition, Page 457.
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As three species of fossils ave coiniiion to the Queen Charlotte Tslands

and to the " Shasta Gh'oup " of CJalifornia, it will be curious to note

whether there are any other points of resemblance between the knowni

faumB of the two localities.. An analysis of the fossils of the Shasta

G-roup, as calalogued in Yd. II. of the " Pahuontology of C'alifornia,"

gives the following results:—Crustacea, one species; Cephalopoda,

nineteen; Gasteropoda, fifteen; Lamellibranchiata, eleven; Brachi-

opoda, one. The proportion of Cephalopoda to Gasteropoda in the

Queen Charlotte Island collection is as fourteen to six, and there are no

exclusivel}' Cretaceous genera in an}'- of the three classes of mollusca.

In the Shasta beds there are nineteen S])ecies of Ceplialopoda to fifteen

of Gasteropoda, and the only exclusively Cretaceous genera or sub-genera

are Crioceras, Anisomyon, Thetis and Ndthea.^

The writer happens ^o have exceptionally favourable opportunities for

a comparison between the invertcbrata of the Coal-bearing rocks of the

Vancouver and Qneen Charlotte groups. For the past five years, from 1871

to 18*75 inclusive, Mr. Eichardson has been engaged ina critical examina-

tion of the geology of the Nanaimo and Comox districts of Vancouvei-,

together with that of many of the smaller islands of the Strait of Georgia.

One of the results of his labours in this region has been the collection

of an extensive and interesting series of fossils, consisting of about

seventy or eightj^ species of mollusca proper, two of brachiopoda

one cyclostomatous polj^zoon, and a turbinolian coral. These have only

been partly studied so far, but twenty-nine of the shells are identical with

as many species which have been already described from these islands by

Meek, Shumard and Gabb : about fifteen more ar^ also conspecific with

fossils either of the Chico Group of California or else of the Upper Cre-

taceous of 'I'exas or New Jersey : the rest appear to be new. So fjir as

the number of genera and species are concerned. Gasteropoda decidedly

predominate over Cephalopoda in the Vancouver Cretaceous, and the

same thing hold^ true with regard to rocks of the same age in other

localities. Thus, in Mr. Gabb's catalogue of the fossils of the Chico

Group from Oregon and California, f there are as many as forty-eight

species of Gasteropoda to fifteen of Cephalapoda. In the Vancouver

rocks each of the three divisions of the mollusca is represented hj very

characteristic Cretaceous genera, as in the following list :

—

Cephalopoda. Baculites, Hamites, Heteroceras or Helicoceras.

* According- to Stoliczka, Vola is an older name than either Neithea or Jaiiira,

t
' Pateontology of California," Vol. II., pp. 208—254.
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Gasteropoda. Stoniatia, Ciimlia. Fnli;-nraria, Pleurotoma.

Lamellibi'uiicliiata. Axiiiu'a. Acila, fonehocele, Tlietis. ami nmny

kinds of Tuoeerainns.

The marine fauna' of tlie coal-hoarinii; series of the Vancouver and

Queen Charlotte Islands ap])ear, therefoi-e, to lie entirely ditt'ei-i'Ut. and as

3'et not a siiigle s]K'eies can be satisfaetorily identified as coTuniovi to

both.

The preceding observations may be suniniai-ized or recapitulated as

folloAvs :

—

1. That in Europe there are beds of passage which connect the marine

deposits of the Oolitic or Upper Jurassic epoch with those of the Cre-

taceous, but that similai- transitional strata have not yet been recognized

in America.

2. That some of the Queen Chai-lotte Tslan<l fossils bear a considerable

resemblance to European Oolitic types, but that this analogy is often of

a very general character, and can scarcely in any case be shown to

amount to actual specific identity.

3. That among the specimens collected by Mr. Richardson there are

at least one or two species which are known to be Cretaceous : also, that

the collection indicates a fauna much more like that of the Shasta Group

of California and British Columbia than that of the coal-bearing series of

Vancouver and the adjacent islands.

While, on the one hand, the fossils described in these pages show that

the probable geological position of the beds which contained them is

near the base of the Lower Cretaceous formation, or top of the Upper

Jurassic, they are insufficient to mark the detinite horizon to which the

series should be referred. It is sufficiently obvious that they exhibit a

blending of the life of the Cretaceous period with that of the Jurassic,

and perhaps the best course would be to regard the Queen Charlotte

Island series provisionally as merely, one of the oldest members of the

Shasta Group, until the organic remains of the beds associated together

under that name are better understood.

The Carbonaceous shales near Cowgitz contain a Unio which can

scarcely be distinguished from a Wealden species, and this circumstance,

though it certainly seems to tend towards the establishment of a con-

nection betAveen the Queen Chai-lotte Island rocks and the Wealden of

Europe, throws no light upon the exact age of the former. The Wealden

is a pui-ely local deposit, which by some writ^-s is regarde.l as syn-

chronous with the Lower Xecomian, and by others as belonging to the
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Jurassic formation. Prof. Dana places it (the Wealden) as a separate

epoch, intermediate between the Oolitic and Cretaceous periods, but as

has been before remarked, it should rather be coi-reiafed with one of the

marine deposits of the Cretaceoiis or Jurassic.

At jDresent it would be premature to express any very decided opinion

on the exact age of these Coal-bearing rocks. All that the fossils show

with any degree of probabilit}^ is that the series can scarcely be much

newer than the Middle Cretaceous, or older than the Upper Jurassic.





PLATE /.*

Belemnites, Sp. ur.dt. (page 11.)

Figure 1. Guard of the most perfect specimen yet obtained. See also wood-cut

No. 1.

" 1 a. Phragmocone of another individual of the same species.

" 1 b. Outline of transverse section of the original of figure 1, near the apex.

" 1 c. Outline of transverse section of ditto, at the anterior or thickest end.

Ammonites Breaverii, Gabb (page 21.)

Figure 2. Side view of the largest example collected. Normal form, with faintly-

striated surface.

" 2 a. Outline of aperture of do. The sides are represented as too straight

below, they should curve slightly inwards, from a little beneath the

middle of the whorl, to its base.

" 3. Side view of a specimen of the dwarfed costate variety.

" 3 a. Outline of aperture of the same.

Unless there is a distinct statement to the contrarj', the figures in all the Plates are of natural size.
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PLATE IT.

Ammonites Perezianus (page 19.)

Figure 1. Side view of the type specimen.

" 1 a. Outline of aperture of the same. The original being ratlier M'ater-worny

tlie periphery is represented as too narrow, when perfect it is rather

more broadly rounded. The emargination of the base, too, is not

nearly deep enough.

Am.monites FiLiciNCTUs (page 43.)

F iure 2. Side view of a small but very perfect individual.

" 2 a. Another representation of the same, to show the shape of the aperture

and siphonal edge.

" 2 h. Section of do. The edges of the inner walls of the whorls are obliterated.

" 2 c. Portion of the test of do., magnified.

" 3. A larger specimen, partly restored.
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PLATE III.

Ammonites Stoliczkanus, Gabb, var. spiniferus. (page 24.)

Figure 1. Side view of a distorted and somewhat immature specimen.

Ammomites Ti3iotheanus, Mayor. (j)age 41.)

Figure 2. A small but perfect example.

" 2 a. Another view of the same.

Ammonites Laperousianus (page 39.)

Figure 3. The largest of the two specimens.

Ammonites, Sp. undt. Near A. Sim lus, D'Orb. (page 47.)

Figure 4. Side view.

•' 4 a. Front do.
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PLATE IV.

Ammonites Stoliczkanus, G-abb, var. spiniferus (page 24.)

Figure 1. A broken but nearly adult example, drawn in such a position as to show

the depth and abrupt truncation of the inner edge of part of the

body whorl.

Ammonites Loganianus. Form A. (page 29.)

Figure 2. Side view of the only spcicimen in the collection.

" 2 a. Front aspect of the same.



SiIKDEiCDiBHfil^i SmKVyL^i" (DLf <£^^S3"i:sJBA.o
MESOZOIC FOSSILS
VOL ] PT'ATE 4.

o-,^' .J. GetjluiTd+.-niiyt







PLATE V.

Ammonites Richardsonie (page 32.)

Figure 1. View of the most perfect side of the type specimen.

" 2. Front of do. partly restored.
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PLATE VI.

Ammonites Carlottensis (page 38.)

Side view of the type of this species. The shape of the aperture is shown in wood-

cut No. 5 on page 38.
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PLATE VII.

Ammonites Skidegatensis (page 34).

Side view of the largest individual collected. An outline of the aperture of this

specimen is given in wood-cut No. 4, on page 34.
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PLATE VIII.

Ammonites Loganianus. Form B. (page 30.)

Figure 1. Side view, partly restored.

" 1 a. Front of the same specimen.

Ammonites Loganianus. Type, (page 27.)

Figure 2. The most perfect side of a crushed and distorted example of this species.

The wood-cut (figure 3, on page 28) showing the outline of the

aperture, is drawn from another individual.
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PLATE IX.

Ammonites Skidegatensis (page 34.)

Figure 1. A supposed young individual of this species.

Ammonites crenocostatus (page 45.)

Figure 2. Side view.

" 2 a. Portion of the test of do. magnified.

Hamites, Sp. undt. (page 48.)

Figure 3. The only specimen yet obtained. >

Amauropsis tenuistriata (page 48.)

Figure 4. Dorsal view of one of the most perfect examples. The two apical

whorls are partly restored.

" 4 rt. , Surface markings of the same, magnified.

ScALARiA Albensis (? ?), D'Orb. (page 50.)

Figure 5. A fragment of a shell which is very doubtfully referred to this species.

It may not be a Scalaria at all.

Pleurotomaria SiaoEGATENSis (page 51.)

Figine 6. Dorsal aspect.

" 6 a. Base of the same to show its sculpture, also the shape and size of the

umbilicus.

Martesia carinikera (page 54.)

Figure 7. Left valve * of the only specimen, magnified about six times.

Pleuromya Carlottensis (page 5*7.)

Figure 8. Right valve.

PnoLADOMYA ovuLoipES (page 59.)

Figure 9. Left valve.

Callista subtrigona (page 63.)

Figm-c 10. Left valve.

Camjsta, tS]). limit, (page 64.)

Figure 1 1. Left A-tilve.

Lucina, Sp. iiudf. (page 61.)

Figure 12. A right valve, with the anterior end downwards. See also wood-cut

No. 6.

Unio Hubbardi, Gabb (page 65.)

Figure 13. Right vah^e of a narrowly elongated variety of this species. The dotted

lines are added not by way of restoration, but to show the more

usual contour of the posterior end, as seen in other specimens.

* Most of the lamellibranchiates figured on this and the following Plate hare both valves preserved,

but the best side has been uniformly selected for illustration.
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PLATE X.

Thigonia diversicostata (page 68.)

Figure 1 Left valve of an average example.

Trigonia, Sp. iindt. (page 70.)

Figure 2. Left valve of an undistorted individual, with a portion of the outer

surface of the test preserved. Part of the right valve is also

visible.

" 2 a. Left valve of a crushed and exfoliated specimen.

AucELLA MosQUENSis (?) VoH. Bucli. (page 74.)

Figure 3. Right valve of a distorted example.

" 3 a. Portion of the anterior margin above, to show the inflection of both

valves just below the beaks.

Meleagrina amygdaloidea (page 78.)

Figure 4. Right valve of the type of the species.
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The Second Part of the present Volume contains identifications

and descriptions of all the fossils collected by Mr. Richardson in

ISTl-TS from the Nanaimo and Comox Coal-iields of Vancouver and

some of the islands in the Strait of Georgia, except the plants.

The figures on Plates XI. to XX. have been drawn and litho-

graphed by Mr. A. H. Poord, P.G.S.. the Artist to the Survey.

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

Volume.

ALFRED R. C. SELWYN,
Director Geological Survey,

Geological Survey Office,

Montreal, May Qth, 1879.
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BY J. F. WHITBAVE8.

VOLUME I

II. On the Fossils of the Cretaceous Bocks of Vancouver and Adjacent Islands

in the Strait of Georgia.

Prefatory Kemarks.

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 Geoi-gia, during the summer

seasons of 1871 to 1875, inclusive. In order, however, to p.-esent as

complete a report as 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 reports,* the coal-bearing

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

the shores of the Greorgian Strait, but in the neighbourhood of Nanoose

Harbour the continuity of the f)rmation is broken by crystalline rocks,

which divide it into two locil an I subordinate areas, one of which has

been called the Comox, and the other the Nanaimo Coal-Field. The two

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

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

each are shewn in detail in the maps which accompany Mr. Richardson's

I'sports.

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

to Cape Mudge, and includes Denman and Hornby Islands, The following

* Geological Survey of Canada, Reports of Progress from 1871-72 to 1876-77, inclusive,

H
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is a general section of the entire series as developed in this area, in

descending order :

—

COMO^i SECTION.
FEET. IN.

G. Upper Conglomerates. ..J^.V- 1. (. 320

F. Upper Shales ,
..'-,.'... 776 6

E. Middle Conglomerates . . , 1,100

D. Middle Shales 76

C. Lower Conglomerates 900

B. Lower Shales 1,000

A. Productive Coal Measures 739 6

Total 4,912

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

Gi'oup 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.

Gr. to C. Sandstones. Thickness estimated at 3,290

B. Shales " " " 660

A. Productive Coal Measures. « " " 1,316

Total 5,266

Fi'om 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. Eichardson from these deposits

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

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, thi-ee to the Brachiopoda, and one to the Anthozoa. Of

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

bivalves, and in the same way the Gasteroj)oda are much more abundantly

represented than the Cephalopoda.

Y In both coal fields most of the shells are fi'om 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 leavefj and fragments of wood were found in the upper

divisions (E. F. and Gr.,) 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 I'ule, are remarkably well preserved, but as they are

nearly always much softer than the hard and tough matrix in 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 N'anaimo Coal-field, and many of

the species found in them occur also on Yancouver or on other islands in

the Strait of Georgia.

In a paper read before the Geological Societ}' 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," f 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 palaeontologist 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. 37-49.

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

1858. 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 St. Louis,

VolL, pp. 120-125.

Three of the species are from Nanaimo.

* " On the Geology of the Country between Lake Superior and the Pacific Ocean (between the 48th
and 54th parallels of latitude), visited by the Government Exploring Expedition under the command of

Captain J. Palliser. By James Hector, M. D."—Quart. Jour. Geol. Soc. Lend., Vol. XVII, pp. 388-445,

t Do. p. 429.
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1861. Meek, F. B.—" Descriptions of New Cretaceous Fossils collected by the

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

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

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

Mr. Meek writes it,) one from Nanaimo and two from the Sacia Islands, but one of

these, Baculites occideniali.fj was described in Mr. Meek's firstpaper under another name.

1864. Gabb, W. 1/.—Palaeontology of California, Vol. I.

Contains descriptions and figures of Hamites Vancouverensis and Pecten Traskit,

from Nanaimo.

1869. Gabb, W. ilf.—Paleontology of California, Vol. II.

Three new species of Lamellibranchiate bivalves from Nanaimo are described

and figured in this volume.

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

and Sucia Islands and other No'th-Western Localities." Bulletin of the Geological

and Geographical Survey of the Territories. Vol. II., No. 4, pp. 351-374, plates 1-6.

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

and illustrations.

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

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

Island,"* gives the generic name.s only of a few fossils from Nanaimo

and Comox, and Dr. lEectoi-'s memoir, already referred to, contains two

short lists of Cretaceous shells, determined liy Mr. Etheridge, one of the

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

of which are new to science.

Most of the fossils described or recorded in the papers mentioned

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

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

for 1872-73, and by the wi'iter in that of the following year.

In closing these joreliminary observations, the writer gladly avails

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

Foord, for the care with which the drawings of the ditferent 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, 1658, Vol. XVI., pp. l98-2i)8.

t " " " " " April, 1861, VU XVII., p. 432

t
« .< « » .< « u .i

p. 434.



DESCRIPTIONS OF SPECIES.

CEPHALOPODA.'

Nautilus Suciensis. (X. Sp.)

Plate 11, figures 1 and la.

Perhaps a variety of Nautilus Albensis, Pictet & Campiche (as of D'Orbigny,) Materi-

aux pour la Paleontologie Suisse. Descripticm des fossiles du Terrain Cr6tace

des environs de Sainte Croix, Pt. 1, pp. 121 and 134, pi. 17.

Shell subglobose, broadly rounded on the peripheiy and somewhat

compressed at the sides; umbilicus closed, umbilical region shtiUowly

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

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

tioD 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 convexly forwards, then backwards in a much

more elongated but shallowly concave curve, which extends over the

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

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

side of the centre of each septum.

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

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

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

towards the periphery. On the outer portion of the sides they curve

boldly and convexly forwards, and in j)assing 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 striae taking the same direction as the ribs.

One very well preserved, but somew^hat distorted specimen, (the one

fi-ured), and a portion of another, were collected by Mr. Richardson,

In the classlflcatlon of the MoUusca and Moliuscoidea, the -writer has followed, as nearly
as; issible, the order a • pted In the "Arrangemeut of 'he Families of Mollusks, prepared for
tbi' ioiichsoiilan iasiituUoa, by Theodore dill, M.D., Ph.D.," puhUshed at vvashlngton In isri.
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from the " Productive Coal Measui'es," or Division A., of the Sucia

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

already been briefly characterised on page IT 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 N. elegans, are, of course, no longer tenable. When the first

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

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

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

emargi nation at its base. "While endeavouring, subsequently, to remove

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

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

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

view. On account of the rounding oflf 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-called air chambers attached, the whole

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

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

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

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

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

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

about equal to its own diameter.

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

and N. Neckerianus, as described by Pictet and Campiche in the Paleon-

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

rocks of North America. In N. Albensis the siphuncle is situated at

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

this is the only difference at present obvious between it and N. 8uciensis.

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

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

* The words "Sucla Islands,*' as appll d to specimens coUec'ed by Mr. Richardson, are
Invariably employed as an abbreviation lor south-west side of the largest island or the Sucla
group.
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numerous 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 iimer whorls. Nautilus

Neckerianus, moreover, is one of tlie characteristic fossils of the Lower
Greensand, whereas the rocks in which N. Suciensis occurs can scarcely

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

Nautilus Cajmpbelli, Meek.

Plate 11, figures 2, 2a and 2b.

Nautilus Campbelli Meek.—Proc. Ac. Nat. Sc, Phil., 1861, page 318.

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

pi 6, figs. 2, 2a.

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

North-West side of Hornby Island ; J. Eichardson, 18*72
; and Productive

Coal Measures, or Division A., of the Sucia Islands; J. E., 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. Eichardson, 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 remains 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 striae which ran

parallel both to each other and to the ridges.

(Nautilus Dekayi, Morton.

Nautilus Dekayi, Morton.—Synops. Org. Rem. Cr. Rocks of U. S., p. 33, pi. 8, fig. 4.

" " " Meek, Rep. Inv. Cr. and Tert. Fobs, of U. Miss. Co., p. 496,

pi. 27, figs, la, 6, c, d, e.

On page 124 of the first volume of the Transactions of the Academy
of Science of St. Louis, dated 1857, Dr. B. F. Shumard says that " a



100

Nautilus which appears to be identical with N. Dekayi, Morton," occurs

in "the dark, argillaceous, compact limestone of Nanaimo River,

Vancouver Island," associated with Inoceramus Vancouverensis and other

Cretaceous fossils. Imperfect or badi}^ preserved specimens of Nautilus

Campbelli are difficult to distinguish fi'om jS\ Dekayi, and as Dr. Shumard

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

A^autilus which he supposed might be N. Dekayi was really N. Campbelli,

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

described b}' Meek until 1861, four years after the publication of Dr.

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

Dekayi in the Vancouver Cretaceous is not very satisfactorily established,

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

similar age in Caliiornia.)

(Heterocebas Cooperi, G-abb. (Sp.)

Ammonites (?) Cooperi, Gabb.—Palaeontology of California, Vol. I., p. 69, pi. 14, figs.

£2 and 23a.

Ileterocerai Cooperi, Meek.— Bui. Geol. and Geogr. Surv. of Terr., Vol. II., No. 4,

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

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

collections.)

Heteroceras Conradi, Morton. (Sp.)

Plate 12, all the figures.

Ammonceratitet Conradi, S. G. Morton.—Jour. Ac. Nat. Sc, Phil., 1839, Vol. VIII., p. 212,

pi. 10, fig. 1.

More or less fi-agmentary specimens of a large Heteroceras were

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

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

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

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

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

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

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

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

plate has an entire whorl and a considerable portion of the two pi'eceding

'Ones preserved in place, also a detached ])iece of the uncoiled part of the

^hell, which was found lying immediately acjp^is its umbilical opening
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and partly covered by the matrix, which has since been removed.

Figs. 2 and 2a are different views of a fnignient, which consists of one

of the earliest volutions, 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 idea

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 free and partially uncoiled. Those of the spii-e are contiguous,

and are enrolled in such a manner as to leave a 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 exceeded 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 uncoiling, but in another individual (which,

however, is obviously distorted) the upward curve is not quite 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 rather deeply concave

grooves between them. The ribs are flexuous above and comparativelj''

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

both simple and parallel, but in one example some of the cost© 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 compared the two best Maple Bay specimens (the

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

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

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

of Phi+adelphia, has come to the same conclusion. In a letter, dated

Mai-ch 5th, 1878, Mr. Trj-on says: '* I have carefully compared your

specimens of Htteroceras with our tj'pes and find no diffeience which

oannot be assigned to oomprossion. Tho I'iba on youx* specimens are
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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 interspaces are the

same."

AMMONITES.

Group I.—Ijoevigati, Forbes.

SuB-OKNUS Haplocbeas, Zittel.*— " Palgeontologische Mittheilungen dem Museum de«

Koeniglichen Bayer. Staats." Cassel, 1870. Vol. II., p. 166.

Ammonites Gardeni, Bailt.

Ammonites Gardeni Baily.—Quart. Jour. Geol Soc, London, 1855, Vol. II., p. 456,

pi. 11, fig. 3.

«' « " Stoliczka, Cret. Ceph. S. India, p. 61, pi. 33, fig. 4.

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

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

Pi'oductive Coal Measures, Division A, ten miles up the Nanaimo Eiver,

Y. I. ; J Eichardson, 1872 and 1874.

Ammonites Gardeni 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 A. Gardeni, and if this be the

case the latter shell occiu's also in Europe. The four Ammonites from

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

Gardeni with some confidence.

(Ajumonites geniculatus, Co.nrad.

Ammonites ffeniculatus, Conrad.—Emory's Rep. on the U. S. and Mex. Bound. Surv., 1857,

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

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

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

The only Ammonite with a simple keel in Mi'. Eichardson's collections

is A. Gardeni.)

• Teste NeiunajT, in a paper entitled " Die Ammonlten der Krelde und die Systematlk der
Ammonitiden." Zeitschrllt der Deutschen Geologischen Gesellschaft, Berlin, 1875, Vol. XXvn.,
p. 915.

t (J^uarterl^ Jotinal ot tlie Geological Society of London, April, 1861, Vol, Xvn., pa^fe 484.
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Group IT,—Dentati, Von Buck.

SuB-QHNua Placbntioeras, Meek.—Report on the Invertebrate Cretaceous and Tertiary

Fossils of the Upper Missouri Country, Wash-

ington, 1876. Pages 462 and 463.

Ammonites Vancouverensis, Meek.

Ammonites Vancouverensis, Meek.

—

Proc. Ac. Nat. Sc, Phil., 1861, Vol. XIII.,

p. 317.

Flacenticeras (.*) Vancouverensis, Meek.—Bui. Geol. and Geogr. Surv. Terr., Vol. II., No.

4, p. 370, pi. 6, figs. 1, la, 16 and Ic.

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

Eichardson, 1874. Three characteiistic examples.

Group III.—Heterophylli, B'OrUgny.

Sui-oiHUS Phtllociras, Suess.— " Ueber Ammoniten." Sitzungsberichte der K. K.

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

Ammonites Velled^, Michelin.

Ammonites Velledce, Mich., D'Orb. —Pal. Franc, Terr. Cret., Vol. I., p. 280, Atlas,

pi. 82.

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

and 348, pi. 36, fig. 8.

" « " Stoliczka —Cret. Ceph. S. India, p. 116, pi. 59, figs. 1-4.

Ammonites (Scaphites ?) ramosus, Meek.—Trans. Alb. Inst., 1857, Vol. IV., p. 45.

Phylloceras ramosus* (sic). Meek. —Bui. Geol. and Geogr. Surv. of Terr., Vol. II.,

No. 4, p. 371, pi. 5, figs. 1, la, and lb.

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

Eichardson, 1874. One well preserved fragment.

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

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

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

palaBontologists.

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

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

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

patible with specific identity, if D'Orhigny'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. VelledxB.

•Meek writes tWa word "ramosus," but PllylloceraB Is neuter,
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In D'Orbigny'e figure of thepeptiim of ^. Velledcs, the siphonal saddle (or

small saddle through which the siphon passes) is represented as lanceo-

late, with an entire mai-gin ; whereas the corres])onding saddle in A.

ramosus is figured by Meek as three lobed or twice incised at the summit,

and this difference might be, and indeed has been, looked upon as of

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

negatived by the fact that Pictet and Stoliczka both repi-esent the siphonal

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

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

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

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

siphonal saddle varies con:*iderably in different individuals of the same

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

ai'e founded only on supposed diti'erences in this part of the septa*.

AjyiMONiTKS Selwynianus. (N. Sp.)

Plate 13, figures 1 and la.

Shell somewhat compi-essed at the sides and rounded on the periphery;

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

sti-ise, which curve forwards and form long beak-like processes on the

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

in the same direction as the striae on the test.

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

concealed ; outer volution moderately inflated, thickest near the middle

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

icus rather less 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 the previous volution. Measured along the median line,

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

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

whorl or aperture is much greater than its width.

Test ornamented by faint and very delicate, flexuous striations,

*0n pp. 43-45 Of the pressen'^ Volume, Ave Ammonites f om the Queen Charlotte I^^lands

were described under the name A. fiUcinctns, and these were sep uated trom A. Sacya (p'orbes)

on precisely the sume grourds as those which were relied upon by Meek for distinguishing his

A. ramosus trom A l^elledce—Wz , a hupposed difference in the shipr of tlielr blphonal saddles.

At ihe time tiiat A. filkinctus was desi rlbed, the writer had not access to the " Pa :6Dntologie

Suisse," and con-equentiy was not then aware that the shape of the siphonal saddles was
variable In different specimens of the same Ammonite ; but tije -vork referred t(rhas since been
added to tue L'brary ol tlie Survey, and. It Is aow almo&t certain that A.filkittctui Is Weutlcal
WltAX.Ja<;yifc
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which commence at the umbilicus, curve a little forwards and then gently

backwards across the sides, after which they form a series of elongated,

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

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

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

are precisely pai-allel with the flexuous stride of the test. Septation

unknown.

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

width of umbilicus of the same, not quite two linos and a-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 Eichardson, 1874. Nine good

specimens.

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

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

Velledce. Besides having much flatter shells than A. Selivynianus, the

casts of A. ramosus and A. \ elUd'.e are devoid of periodic grooves or constric-

tions and their test is finely ribbed. Casts of A. subalplnus and A.

diphyUcides ave impressed hy transvei'se furrows at distant intervals, but

in these species the radiating strise of the test and the furrows beneath it

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

Are characteristic of A. Sdwynianus.

Ammonites Indra, Forbes.

Plate 13, figures 2 and 2a.

Ammonites Indra, Forbes.—Trans. Geol. Soc, Lond., 184G, Vol. VII. p. I05.pl. II, fig 7.

" " " Stoliczka Crct. Ceph. of S. India, p. 112, pi. 58, fig. 2.

The exquisitely preserved Ammonite figured on plate 13 was found by

Mr. Eichardson imbedded in a large concretion or nodule from the Middle

Shales (Division D.) of the Noi-th-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 essential particular. The faint transverse furrows of

the surface are, perhaps, proportionally moi-e distant in the Hornby Island

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

Indra, but this is doubtless only an individual peculiarity.
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The detached fragment from which fignre 2a of plate 13 was drawn

was bi'oken 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. Eichardson 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 A, Indra.

Group IV.—Macrocephaliy Von Buck.

Spb-genus Stephanoceras, Waagen (Pars.)—Geognostich-Palaeontologische Beitrage,

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

Ammonites complexus, var. Suciensis, Meek.

Ammonites complexus, var. Suciensis, Meek.—Proc. Ac. Nat. Sc, Phil., 1861, Vol. XIII.,

p. 317. Bui. Geol. and Geogr. Sur. of

Terr., Vol. II., No. 4, p. 369, pi. 5, figs.

2, 2 a, 6 and c.

Ammonites Brewerianus, Gabb (Pars.) —Pal. Cal., Vol.1., pi. 27 and pi. 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 Sucia 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." " It

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

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

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

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

reliable as a means of distinguishing species 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

* Bulletin ol the Geological ana Geographical Survey of the Territories, Washington, 18T6,

Vol. II., No. 4, p. 369.
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question cannot be satisfactorily solved until move perfect examples

and a larger series of the typical A. complexus are obtained.

The specimens collected by Mr. Eichardson, 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 nearl}^ 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. II.,

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. complexus,

but its whoi'ls 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. Xear the umbilical margin the elongated nodes on the longer

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

fainter on the peripherj^ than on the sides, are yet prominent enough to

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

fossil is almost certainly conspecific with the large Vancouver Island

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

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

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

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

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

of growth which distinguish A. complexus, var. 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 fiict, they are more numerous and

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

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.

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

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

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

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

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

follows: "Not having the California reports at hand, I am unable to
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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, that I have stated, in my little report on the North-

West Boundaiy and Vancouver Fossils, that A. Newberryanus of Gabb is

not the form described by me under that name. Mr. Gabb also arrived

at the same conclusion after the publication of his report. It is quite

probable, as you say, that his A. Newberryanus may be my A. complexus,

var. Suciensis."

3, 4, 5 and 6. Four specimens from the banks of the Trent Eiver,

V. I., in Division B, one from above and three from below the falls. Two
are about four inches in diameter, and these, though tolerably pei'fect,

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 hall" that size, and one 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 like that of Meek's type

of A. complexus, var. Suciensis, with which they seem to agree also in all

the essential characters, though thc}^ 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 A. complexus 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 shallowh'-

convex arches; whereas, in No. 1, at least, 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 examined into this appearance is

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

are broader and higher than those which become obsolete before reaching

its margin, and that between each pair of the former there are from two

to five of the latter.

These four Ammonites from the Trent Eiver are almost certainly

conspecific with the A. Deccanensis of Stoliczka.
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Group 5.— Ligati, B'Orbigny.

SiTB-OBifUS Pkbisphinctes ? "Waagcn.—" Geognostich-Palaaontologische B^itrage," Von

Dr. E. W. Benecke, Muncheii, 1869. Vol. II., p. 248.

Ammonites Newberryanus, Meek.

Plate 14, figs. 1 and la.

Ammonites Newberri/anuSj Meek.—Tians. Alb, Inst., 1857, Vol. IV., p. 4T.

« " Bui. Geol. and Geogr. Surv. of Terr., Vol. II., No. 4,

p. 367, pi. 4, figs. 3, 3a and 3b.

Comox, V. I., Meek. Middle Shales, Division D, North-West side of

Hornby Island, one specimen ; J. Eichardson, 1871. Lower Shales,

Division B, of Brown's Eiver (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 Xorth-AYest Bay,

V. I., J, Eichardson, 1873, ten specimens; and from the Sucia Islands

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

viduals from the Sucia Islands have the pearly inner layer of the test

beautifully preserved, and a specimen from North-West Bay shews the

porcellanous outer laj^er also.

Although typical and well preserved examples of this and the preceding

species may be distinguished from each other without much difficult}- by

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

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

partly intermediate varieties occur, which are very puzzling.

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

from A. complexus, var. Suciensis. are four in number, and 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. Suciensis. Thus in A. Newberryanus the

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

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

complexus, var. Suciensis, the siphonal lobe has /owr 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. Eichardson, which in

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

whorls much more compressed laterally than is the case with A. complexus,

var. Suciensis. Their dorso-ventral diameter exceeds their width by

I
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about one-third, and the shape of their aperture, apart from the emargi-

nation, ig. elliptic-ovate, the width being greatest at the base. Mr. Meek,

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

Newherryanus is nearly or quite equal to their transverse breadth.

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

A. complexus, var. Suciensis, and exposes more of the inner whorls.

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

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

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

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

easily distinguished from the ribs by their much 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 east.

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

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

many of the finest ramifications of the sutures are eff'ai'ed, and the other

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

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

comparatively wide umbilicus, and the periodic arrests of growth

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

individuals, both from North-West Bay, V. I., ditfer from the rest in

some rather important particulars. The whox-ls 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

sbells is wider than in A. complexus var. Suciensis, more of the inner whorls

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

inteiwals, (traces of which, at least, are alwaj'S to be seen in the true A.

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

nevertheless perceptible.

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

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

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

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

and feinter, until at last they disappear altogether. In the large Sucia
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Island shell just mentioned, the outer Avhorl is entirely smooth, and in the

previous volution to that, the ribbing- is almost obsolete. The sculpture

of half-grown examples of J.. Newherryanus, the condition in which it is

most frequently met with, is subject to much variation, and the single row

of nodes around the umbilicus on both sides, which Mr. Meek seems to

regai"d as one of the most marked peculiarities of the species, is often

absent.

It is just possible that A. Newberryanus may be only a geographical

variety of A. planulatiis Sowerby, for the septation of the two shells is

very similar, the whorls of both are flattened at the 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. planulatiis become obsolete

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

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

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

The umbilicus of A. planulatus is generally wider in propo'rlion to the

shell, than is that of -4. Newberryanus, but Stoliczka figures an Indian

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

is in Vancouver examples of .4. Neioberryanus of the same size.

Group 6.

—

Fimhriati, D'Orbigny.

Sub-genus Lytoceras, Suess.—Sitzungsberichte der K. K. Akad. der Wissenschaften.

Vienna, 1865.

Ammonites Jukesii ? Sharpe.

riate 13, figures 3, 3a and 3b.

Ammonites Jukesii. ? Sharpe.—Description of the Fossil Remains of MoHusca found in

the Chalk of England, p. 53, pi. 23, figs. 11, a to e.

« " " 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 former 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 mai'gin and

sides abruptly rounded ; measured from suture 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 along the median line where the

emargination is deepest.

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

ribs are flexuoag and curve distiucily forwards, they are also acute and

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

ribs are simple but occasionally one may be seen to bifurcate near the

umbilical margin, and there are very obscure ti-aces of still finer and

shorter secondary ribs intercalated between the larger one. The costar

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

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

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

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

.pai-allel with them, and which are as strongly marked on the cast as they

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

definite impressions on the cast. Septation unknown.

Maximum diameter, seventeen lines and a-half; width of umbilicus, from

suture to suture, rather more than nine lines.

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

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

Hornby Island "
; J. Eichardson, 1871. A fragment only of the inner

whorls.

Theabove description is not intended as a specific diagnosis, but merely

as a brief summary of the characters exhibited in the imperfect and im-

mature individual represented on Plate 13. The tj^pe of A. Jukesii (from

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

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

shell, but which, Mr. Sharpc says, when perfect, probably measured five

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

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

volutions of the Ammonite from Norris Eock ai-e, but at present no other

differences of any consequence can be pointed out between the two

shells.

(Hamites Vancouverensis, Gabb.

Hamitks Vancouverensis, Gabb.—Pal. Cal., Vol. I., p. 70, pi. 13, fig. 18.

" Vancouver Island, associated with Ammonites Newberryanus and other

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

Mr. Eichardson's collections. A large epecies whose septation is un-

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

of which bears a tubercle "on the dorso-lateral angle." )
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Hamites cylindraceus ? Defrancb.

Plate 14, figures 2 and 2a,

Hamitks cylindraceus, Defr.—D'Orbigny.—Pal. Franc, Terr. Cret., Vol. I., p. HSl, Atlas,

pi. 136.

Sucia Islands, in Division A. ; J. Eichardson, 1814.

A single specimen whose sculpture seems quite different to that of

Hamites Vaneouverensis. and which if not specifically identical with the

S. cylindraceus as figured and described in the Pal^ontologie Francaise,

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

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

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

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

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

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

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

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

draceus.

Pttchocebas Vancouverense. (N. Sp.)

Plate 14, figiu-es 3 and 3a.

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

Ptychoceras or Diptychoceras were collected by Mr. Eichardson in 1871,

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

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

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

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

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

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

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

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

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

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

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

nearly so.

The sculpture varies somewhat in different individuals and in different

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

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

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

the ribs are tiansverse. 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

mai-kings appear as flattened, band-like, transvei-ee 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 ii-reguLirly disposed transverse raised strise

near the mouth, at a short distance fiom 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 antisiphoual side) but average

examples are not widei' than five lines at the same point.

The surface of Dijjtyclioctrati Icevis, Gabb, from the "•' Shasta Group" of

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

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

present shell the ribs are both numerous and 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.

Baculites Chicoensis, Trask.

BaculUes Chicoensis, Trask.—Proc. Cal. Ac. Nat. Sc , 1856, p. 85, pi. 2, fig. 2.

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

17, figs. 27 and 27«.

Baculites inornatus, Meek.— Proc. Ac. Nat. Sc, Phil., 1861, Vol. XIII., p. 316.

Baculites Chicoensis, Trask ?—Meek, Bui. Geol. & Geogr. Surv. of Terr., Vol. II., No. 4,

p. 364, pi. 4, figs. 2 and 2a, b, c.

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

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

A., of the Sucia Islands (ver^;- abundant), and below Dodd Narrows, V. I,

J. Eichardson, 1872-75.
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Baculites occidentalis, Meek.

Baculites owaftM (Say?) Meek.—Trans Alb. In.st. 1857, Vol. 4, p. 48,

« oecidentaMs, Meek. —Proc. Ac. Nat. Sc, Phil., 1861, Vol. XIII., p. 316.

" « " Bui. Geol. & Geogr. Surv. of Terr., Vol. II., No. 4, p. 366,

pi. 4, figs. 1, la, b.

Sucia Island, Meek. Noi'th-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, sliows that the characters most

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

According to Mr. Meek, the outline of a transverse section of B. Chicoen-

sis (or inornatas) is ovate, and the shell smooth, while in B. occidentalis

the section is snbtrigonal (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 is not unusual to find sjDecimens combining a

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

with an ovate section.

(Baculites compressus, Say.

Baculites c»mpressm, Say. — 1821, Am. Journ. of Sc. & Arts, Vol. II., p. 41.

" « Morton. —1834, Syn. Org. Rem. Cret. Gr. of U. S., p. 43,

pi. 9, fig. 1.

« » Hall and Meek.— 1854, Mem. Am. Ac. Arts & Sc, Boston, Vol. V.,

N. S., p. 400, pi. 5, fig. 2, and pi. 6, figs. 8 and^.
" " Meek. —1876, Eep. Inv. Cret. and Tert. Foss. U. Miis.

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

Baculites compressus is included by Mr. Etheridge in his list of Comox
and Yaldez Inlet fossils, but it has not been recognized in any of Mr.

Eichardson'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.)

GASTEEOPODA.

SURCULA SUCIENSIS. (N. Sp.)

Plate 15, figures 1, la.

Shell small, naiTOwly fusiform, very long and slender ; spire elongated,

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

curved. Whorls nine, those of the spii-e very gently convex, the lowest
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ones subangular near the middle ; suture rather indistinct. The three

apical whorls are conical, and increase rather rapidlj^ in width; the

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

Body whorl not quite half as wide as long ; shallowly concave next the

suture, at a short distance fi'om which thej-e is a blunt angle or shoulder,

gently convex above the middle and rapidly narrowing below into a

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

with a broad, shallow sinus next the suture.

Surface oi-namented by a minute net-work, produced by very numerous,

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

ilexuous, transverse striee, which are parallel to the outer lip of the shell.

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

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

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

YiuM^ed at a short distance, without a lens, the surface has a shining,

silky and almost pearly aspect.

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

quisitely preserved and almost perfect specimens.

The genera of Fleurotomidce are very loosely and inaccurately defined,

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

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

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

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

be a Pleiirotoma (or Turn's), if either of these names is restricted to the

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

a deep and narrow infrasutm'al slit on the outer lip.

Surcula raricostata, Gabb, var.

Plate 15, figures 2, 20!.

Turns (sub-genus Drillia) varicosiata, Gabb.—Pal. Cal., Vol. I., p. 93, pi. 18, fig. 47.

Surcula raricostata, Gabb (" varicosiata, typogr. err.")—Id., Vol. IT., p. 217.

Perhaps = Fusus Eenauxianus, D'Orbigny.—Pal. Franc., Terr. Cret., Vol. II., p. 339,

Atlas, pi. 223, fig. 10.

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

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

Eiver, V. I., two and a half miles up, a single fragment; J. Richai-dson,

1872:

The Hornby Island specimen is rather more slender and less angular

than the Californian types of S. raricostata, but the resemblances
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The outer lip of the shell represented on plate 15 is broken, but its

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

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

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

seen to be curved concavely backwards near the suture bo as to form a

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

last whorl, the strise arch gently forwards, and below this they gradually

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

these striae of growth in his description of S. raricostata, and they are

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

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

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

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

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

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

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

FULGUEARIA NaVARROENSIS, ShUMARD. (Sp.)

Plate 15, figures 3, 3a.

Volutilithes Navarroensis, Shumard.—Proc. Bost. Nat. Hist. Soc, 1861, Vol. VIII, p. 192.

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

Fulguraria Navarroensis, Stoliczka.—Gastr. Cret. Rocks of S. India, p. 86.

? = Fulguraria elongata, D Orb. sp.—Compare especially Stoliczka's descriptions and

figures of that species in the Paleontologia

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

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

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

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

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

J. Eichardson, 1871-'74.

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

Shumard and Gabb, appear to have been either young shells which had

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

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

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

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

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

Their outer lip is much thickened, though it 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 is a rather

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

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

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

three lines apart at their summits. 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 striae

of growth.

F. Navarroensis is probably only a varietal form of the Valuta elongaia

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

subgenus Fulguraria. The«difi'erence between the two nominal species

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

body whorl is more constricted j)Osteriorly 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 suificient to shew that these

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

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

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

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

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

Stoliczka says " are inseparably connected with the posterior constriction

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

Volutes, and the transverse plications of the sui-face 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 Paleon-

tology as the Linnaean genus Valuta has in Zoology. If used at all, the

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

less angular and spinous Eocene species, with feebly developed columellar

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

BrAnder. Voluta elmgata, V. J!iavarroenns, and a numbeor 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 Volutinoe, more charactenstic 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 befoi-o stated, holds that the name Fulguraria should be

applied to these shells, on the ground that they do not ditfer in any es-

sential particular from the tj'pe of that genus, the ^ oluta 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

Rustellites, * 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 JRostelUtes is merely a synonym of

Fulyuraria.

Fusus KiNQii, Gabb,

Plate 15, figure 4.

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

Sucia Islands, in Division A. ; J. Eichardson, 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.

Thei'e are six or seven whorls; those of the spire are angular or

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

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

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

nodose and obtuse keel.

Serrifusus Dakotensis, var. Vancouverensis.

Plate 15, figure 5.

Fums (^Serrifusus) Dakotensis, Meek, var.—Rep. luv. Cret. and Tert. Foss. U. Mis«. Co.,

p. 375, pi. 32, fig. la.

Fusus (Serrifusut) ffoniophorus, Meek. —Idem, p. 376.

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

* •'American Journal of Conchology," Vol. I., 1866, p. 363.
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to the body whorl : canal short. Whorls five and a-half or six, convex,

angular, those ofthe spire obliquely compressed above and encircled below

the middle by a narrow, very prominent, subnodose, laminar keel, beneath

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

indistinct. Body whorl also obliquely flattened above, angular and

keeled veiy 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 base. 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

spiral, is raised to a height of nearly, or quite, two lines above the highest

general level of the whorls, and is subnodose, or undulated on its edge,

in consequence of its being interrupted and crossed by slightly elevated

transverse folds and corresponding shallow depressions, at irregular but

for the most part rather distant intervals. In addition to this, the entire

surface is covered by a fine and delicate network, composed of close-set

minute, spiral raised lines, and of densely crowded, transverse, but some-

what flexuous etriations.

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 Cretaceous and

Tertiary Fossils of the Upper Missouri Country," plate 32, figure 7<2,

Mr. Meek has described and figured a Serrifusus from Dakota, which he

proviaonally regards as a varietal form of S. Dakotemis, but which he

thinks may belong to a distinct, though closely allied species, for which

he suggests the name S. goniophorus. Judging by the solitary specimen

collected by Mr. Richardson, the differences between it and the Dakota

shell do not appear to the writer to be sufiicient to warrant their being

regarded as two distinct species, but the Hornby Island Serrifusus is

probably entitled to rank as a well marked variety, characterised

principally by the much greater prominence of its revolving, spiral

keel.
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Perissolax brevirostris, Gabb.

Ferissolax brevirostris, Gabb.—Pal. Cal., Vol. I., p. 91, pi. 18, fig. 43.

Sucia Islands, in Division A.; J. Richardson, 1874. One nearly adult

and four or five immature specimens.

LiTTORINA COMPACTA, GrABB.

f Littorina compacta, Gabb.—Pal. Cal., Vol. I., p. 131, pi. 20, fig. 89.

Lower Shales, or Division B, of the south-west side of Denman Island;

J. Eichardson, 1871. Two perfect but small individuals.

Although no vestiges of any nacreous structure are apparent in the

above named shells, yet, in the writer's judgment, their general appeai--

ance, thin test, and close resemblance to Photinula, suggest affinities

with the Trochidce rather than with the Littorinidce. If the words

" surface smooth" in Mr. Gabb's definition of the genus Ataphrus, were

altered to "surface smooth or spirally grooved," the name of the present

species could probably be better written Ataphrus compactus.

POTAMIDES TENUIS, GaBB.

Plate 15, figures 8, 8a and 8i.

Fotamides tenuis, Gabb.—Pal. Cal., Vol. I., p. 130, pi. 20, fig. 86.

Middle Shales, Division D, north-west side of Denman Island, two

nearly perfect and well preserved individuals. Lower Shales, Division

B, sotith-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 of the sm-face, so that ii is 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 fine condition, is covered by a minute network, composed of

crowded revolving striations, which are crossed by equally fine, ti'ans-

verse, flexuous striae. A figure of the best specimen collected by Mr.

Eichardson has been given, as that in t^e Paleontology of California

does not give a very good idea of the shape or sculpture of the species.

PoTAMiDES TENUIS, variety Nanaimoensis.

Plate 15, figures 9 and 9a.

Shell turreted, very long and slender; whorls nine, increasing very

gradually in size. The first five are convex, but somewhat compressed
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at the sides ; the sixth, seventh and eighth are also gently convex, hut

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 a 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 ad the body whorl happens to have been broken off in the

few specimens yet collected, but on the 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 the 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

Eiver, V, I., two miles and a-half up, two or three imperfect examples;

J. Eichardson, 1811 and 18T2.

The spiral keel is not very distinctly defined in any of the specimens,

and in some it is almost obsolete.

This shell is pi'obably nothing more than a local variety of P. tenuis,

which may usually be distinguished from the typical form by its slender

and more elongated shape, more evenly rounded whorls, and by the

numerous elevated revolving ridges on the two last volutions. The

two forms, however, seem to be connected by intermediate gradations

both of shape and sculpture.

Cerithium Lallierianum, D'Orbigny. Variety StrciENSE.

Plate 15, figures 10 and 10a.

Cerithium Lallierianum, D^Orbigny.—Pal. Franc, Terr. Cret., Vol. II., p. 365, Atlas,

pi. 229, figs. 7-9.

" " Forbes. —Quart. Journ. Geol. Soc. Lond., Vol. I., p. 352,

pi. 4, fig. 10.

Sucia Islands, in Division A., six well preserved examples ; also Pro-
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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.

Tessarolax distorta, Gabb.—Pal. Cal., Vol. I., p. 126, pi. 20, figs. 82 k 82 a, b.

Lower Shales, Division B, of the banks of the Trent River, V. I.,

below the falls; J. Richardson, 1871. One imperfect specimen.

Anchtjra stenoptera, Goldfuss. (Sp.)

Plate 15, figures 11 and 11 a.

Rostellaria stenoptera, (roZi/wss.— Petrefactse Germaniae, Vol. III., p. 18, pi. 170, fig. 6.

Productive Coal Measures, Division A, K'anaimo River, V. I., two miles

and a-quarter up ; J. Richardson, 1872.

A single and rather imperfect individual, which appears to be identical

with the above named Eui'opoan 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 Sussex.

As there are some slight differences between the specimen collected

by Mr. Richardson and the shell represented by Goldfuss, it has been

thought desirable to give two figures of the former.

Anchura exilis, Gabb.

Aporrhais exilis, Gabb.—F&l. Cal., Vol. I., p. 129, pi. 29, fig. 231.

Anchura exilis, Gabb. —Idem, Vol. II., p. 226.

Productive Coal Measures, Division A, of the Sucia Islando; J. Rich-

ardson, 1874. One specimen.

Amauropsis Suciensis. (N. Sp.)

Plate 16, figure 1.

Shell ovately subglobose, longer than wide; spire about one-third the

entire length. Whorls four or foui* and a-half, those of the spire

conspicuously subtruncated or excavated next the suture above, obliquely

but very gently convex, and somewhat compressed laterally below
j

suture deeply impressed. Body whorl inflated, narrowly rounded at the
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base, and more or less distinctly shouldered or excavated, but not

angular above ; umbilicus small, but apparently never quite closed.

Aperture sub-eemicircular, pointed above, longer than wide, nearly

straight, or with a slight sigmoid curve on the inner side, and regularly

convex on the outer.

Surface nearly smooth, but marked with minute, densely crowded

striae of growth in well preserved individuals.

Length of the 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 Measures, Division A, of Nanaimo Eiver, Y. I., two

miles and a-half up, and of the Sucia Ishmds; J, Eichardson, 1872 and

1874. One imperfect example from the first mentioned locality, and

four well preserved specimens from the second.

Gyrodes excavata, Michelin. (Sp.)

Plate 16, figs. 2 and la.

Naiica excavata, Mich., D'Orbigny.—'P&\. Franc, Terr. Cret., Vol. II., p. 155, Atlas

pi. ITS, figs. 1 and 2.

Natica infracarinata, Qabb. —Proc. Ac. Nat. Sc. Phil., 1861, Vol. XIII., p. 319.

Oyrodes Spillmanii, Gabb. —Idem, p. 320.

Shell depressed subgloboso, about as wide as high, spire short, less

than one-fourth the entire length. Whorls four, those of the spire

obliquely and gently convex, the third being also distinotly truncate

above. Body whorl truncated nearly horizontally next the suture,

concavely constricted immediately below the angle, which is subacute,

and swelling out widely near or a little below it ; base obliquely and

somewhat concavely truncated on the inner side. Umbilicus widely and

deeply ftmnel-shaped, with a distinctly carinated margin. Aperture

ti-iangular above, pointed below, longer than wide ; outer lip thin,

simple, and expanded in tlie centre; inner lip nearly straight, but

curved somewhat concavely below. The truncation of the whorls above

\i concave in some specimens and flat in others.

Surface polished, nearly smooth, but marked with minute, numerous,

and densely arranged curved striae of growth.

The length and breadth of a perfect specimen are almost exactly equal,

the greatest diameter being about six lines and a-half in either direction

;

the height of the body whorl is five lines.

Middle Shales, Division D, north-west side of Hornby Island, (one)

;
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Lower Shales, Division B, at Biviwii's Rivei*, Y. I. (^one) ;
Productive

Coal Measures, Division A., at the Nanaimo Eivor, ten miles up, (one)
;

ami Elunden Point, V. I. (two) ; also at the Sucia Islands, eight oi- ten

specimens; J. Richardson, 1871-74.

This shell, which occurs at many localities in the Vancouver Cretaceous,

is believed to be a small form of the European Natica excavata. Mr. Tryon,

who has kindh^ compared two of the best specimens collected by Mr.

Richardson with Mr. Gabb's types of Nntka in'racnrinatd from New
Jersey anil GijDdes ^piUinini.i from M ississij^pi in the Museum of the

Academy of Natural Sciences of Philadelphia, agrees with the writer iu

referring all three to y. excavata. G-yrodes Conradlanoo'LQ-Ahh,^ from the

Chico Group of Califoi-nia, 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 generallj' applicable, are subject to

some variation, for in a specimen of G. excavata^ from Browu's River,

V. I., the whorls appear to be evenly rounded, or nearly so, above, and

the umbilical keel is barely perceptible.

SyCODES GLABER, SflUilAUD. (Sp.)

Pyrula ylabra, Shumard.—Trans. Ac. Sc, St. Louis, 1858, Vol. I., p. 125.

Ficus cyprxoidey, Gabb. —Pal. Cal., Vol. I., (1864) p. 105, pi. 19, fig. 58.

Sycodea cyprmoides, Uabb.—Idem., Vol. II., pp. 160 aud 121.

Productive Coal Measures, Division A, at Protection Island (four

specimens), and Nanaimo River, V. I., two miles and a quarter up (two)
;

also, Sucia Islands, (one) ; J. Richardson, 1872-74. " In dark limestone at

Nanaimo River, with Nautilus Dekayi and Inoceramus Vancoaverensis."

Shumard.

Sycodes eypj^ceoides 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.

HiNDSIA NODULOSA, WhITEAVES. (Sp.)

Plate 15, figures 6 and 7.

Fasciolaria nndulosa, Whiteaves.—G-eol. Survey of Canada, Rep. of Progr. for 1873-74, p.

268, pi. of fossils, figs. 7 and 7a, but not 76.

Shell fusiform, sub-angular, about half as broad as long, spire rather

more than one-third the entire length. Whoils seven, the first four more

« " PaUEontology of Caliloinia," Vol. I., p. lOT, pi. 29, tig. 219

K



126

or less acutelj^ 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 straightor 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 comj^aratively far aj)art 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 commencement of the canal. All

the teeth and plaits are small, and situated go 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 vaj-ying 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 bod}^ whorl, and

those below the central ridge are much larger than those above it. The
spiral ridge or blunt keel, which encircles nearly the whole of the shell,

is crossed, also, by distant, transverse, rounded, raised folds and 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. Eichardson in 18'72,

one from the Nanaimo River, V. I., two and a half miles up, the other

from Protection Island, both in Division A. These have been figured and
briefly described in the " Report of Progress " for 1873-74, under the name
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Fasciolaria nodulosa, but the apices of the spire, and the apertures of both

were theu 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 pi*esence

of the latter was previously inferred from the shape and sculpture of the

exterior. The outer lip of both is imperfect.

The original of figure *7 on plate 15, which was obtained by Mr. Rich-

ai'dson in 1874, at the Sucia Islands, from Division A., fortunate!}^ has

the outer lip well preserved, and its expanded, varix-like shape shows

that the shell belongs to the Tritoniidoe, rather than to the Fasciolarimce.

There is no necessity for changing the specific name "nodulosa,"

although it was previous!}^ 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 palaeontologists,

CiRSOTREMA TENUISCULPTUM. (N. Sp.)

Plate 16, figures 3, 3a, 36 and 3c.

Shell elongafe-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 jsart 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 comj^aratively 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 onlj^ specimen not quite six lines ; maximum convexity

of the body whorl rather more than three lines.

Sucia Islands, in Division A. ; J. Eichardson, 18*74.
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SgALABIA (OpALIA.) iVtATHEWSONII, (xABB.

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

Compare Scalariapulchra, Sowerby.—Trans. Geol. Soc, Lond , 1836, series 2, Vol. IV.

p. 343, pi. 18, fig. 11 ; and Geol. Mag., Lond.

N. S., Vol. III., p. 109, pi. 3, fig. 14.

Productive Coal Measures, Division A., of the Sucia Islands; J. Eich-

ardBon, ISVS. An imperfect specimen with only parts of the test pre-

served, aiid with no indications of the basal carina remaining.

Margarita ornatissima, Gabb. (Sp.)

Angaria ornatissima, Gabb.—Pal. Cal., Vol. I., p. 121, pi. 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. Eichardson, 1872 and 1874.

This species is one of the most fi-equent 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 16, figure 4. Variety carinifera, 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, moderatelj' 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 striai 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, anguluted 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, 1814. 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, form a connecting link between the two extremes,

being wider than high as in the keeled variety, but resembling

the type in the want of a prominent iingle below the middle of the

body whorl and in not being encircled by any revolving carinfe.

The typical form grows to a considerable size ; the largest individual

(the original of figure 4, on plate 16), when perfect, was probably two

inches and a half in length, but the largest example of 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 Eoux

has been removed from that genus by Pictet & Campiche, and placed in

Iveritopsis, while the Stomatia aspera of D'Orbigny (Pal. Franc, Terr.

Cret., Vol. 11., p. 237, pi. 188, tig. 4-7) is almost certainly a Catinus.

AnISOMYON MeEKII, GaBB ? VAR.

Anuomyon Meekii, Gabb.—Pal. Cal., Vol. l,p. 142, pi. 21, fig. 105.

Shell conical, moderately elevated, sides sloping obliquely in all direc-

tions, neither concave in front nor convex behind ; base ovately-oi'bicular,

a little longer than wide ; apex acute, nearly erect but with a verj^ slight

inclination towards 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. L, above

the falls; J. Richardson, 1871. To^o large but imperfect and badl}- pre-

served casts, also a small but more perfect specimbn with the test partly

exfoliated.

On the posterior slope of the smaller of the two casts, a mesial carina

runs from the apex to the base, as in the Anisomyon borealis of Meek and

Hayden,* but no such keel is perceptible in the other two specimens. In

the typical A. Meekii, from the Shasta Group of Californir., the a])ex

• See Meek'sEeport on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Mis-
souri Country, p. '^88, pi. 18, flg. 9.
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appears to be a little more booked than it is in tbe Anisomyon from Van-

couver Island, but at present no other appreciable difference can be noted

between the specimens from these two localities.

AcM^A. (Sp. undt.)

Plate 16, figures 6 and 6a.

Compare Acmiea Tejonensis, Gabb.—Pal. Cal., Vol. II., p.<l72, pi. 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 the shell, when examined with a simple lens, the apex appears to

be divided into two nearl}^ equal halves by a minute, short, transvei'se,

groove, and the anterior half is seen to be marked by two equally small

and short longitudinal ridges. On the interior of the test, Avhen viewed

in the same way, a minute, transverse tubercle can bo 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

sti-aight, 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 semi elliptical line of attachment either of the muscles or of

the mantle.

The sculptm'e of the exterior is unknown, and the outer sm-face of the

apex has not been seen, but radiating and rather broad bands of colour

ai-e more or less visible on the interior of the test.

Nanaimo Uiver, V. I., two miles and a quarter up, in Division A ; J.

Eichardson, 18*72. A single specimen, broken into two halves, in one of

which the whole of the interior of the shell is exposed, the outer surface

being covered by rock, while the second is a beautifully preserved cast of

the first.

It is quite likely that the fossil above described may be an adult indi-

vidual of Acmcea Tejonensis Gabb, but until its characters are better known
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it would bo useless to si)eculate 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 OBLIQUA, GaBB.

Cinulia obliqua, Gabb.—Pal. Cal., Vol. 1, p. Ill, pi. 19, figs. 64, 64ffl, b, c.

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

Lower Shales, Division B, of the south-west side of Denmaa Island. Pro-

ductive Coal Measures, Division A, at Nanaimo Eiver, V. I., two and a-

half miles up, at Protection, Gabriola and Salt Spring or Admiralty

Islands, also at the Sucia Islands. Appai-ently the most abundant gas-

teropod of the Nanaimo and Comox coal fields, as it was met with in

almost every locality examined by Mr. Eichardson.

CiNULioPsis, New Genus.

Shell like that of Cinulia, Gray, as recently re-defined by Meek,* but

with the aperture distinctly notched or rather deeply sinuated in

front, also with the outer lip not thickened externally.

The affinities of this genus are at present doubtful. Its proper place

may possibly be in the family Bingiculidce, 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 Holostomata. In Cinulia the anterior

margin of the aperture is entire or nearly so, and the outei- lip is much
thickened.

CiNULIOPSIS TYPICA. (N. Sp.)

Plate 16, figures 7, la and 76.

Shell ovately subpyriform, spire very short; body whorl ventricose in

the middle and narrowing somewhat rapidly below. Aperture elongated,

much longer than Avide, 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 ihe columellar callus above, deeply channelled

and emarginate at its junction with the columella below. When the shell

* Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country,
p. 383.



132

is placed with its aperture downwards, the canal is seen to be obiiquelj'

recnrved, and its previous position is indicated by an oblique groove,

bounded above b}- a raised, rounded ridge, both of which lake 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, tei-minates 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

about as wide as the interspaces, while those near the suture above and base

below ai-e almost invariably wider than the spaces between them.

Productive Coal Measures, Division A., of the Sucia Islands; J. Eich-

ardson, 1875. A nearly perfect specimen in verj' good condition. The

apex is broken otf, so that it is impossible to say whether the spire was

obtuse or abruptly acuminate, but there can be no doubt that it was

ftXtremeiy short.

Haminea Horni, Gaub? var.

Plate 16, figures 8, 8a and 8b.

Bulla ffornii, Gabb.—Pal. Cal., Vol.L, p. 143, pi. 29, fig. 235.

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 Eiver, Y. I., also at Vesuvius Bay,

Admiralty Island, and at the Sucia Islands. J. Richardson, 18*72-'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 HorniL In addition to

the " very fine, impressed, revolving lines" liy 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 transveivsely, and the

cnpressed 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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DENTALroM Nanaimoense, Meek.

Plate 16, figures 9, 9a, and 9 A.

Dentaliam Nanaimoense. Meek. —Trans. Alb. Inst., Vol. IV., (1857) p. 44.

" Koomooksense, Meek. — Bui. Geol. & Geogr. Surv. of Terr., Vol.

II., No. 4, p. 364, pi. 3, fig. 6.

?=Dentalium. straviineum, Gabb. —Pal. Cal., Vol. I., p. 139, pi. 21, fig. 101.

Compare Dentalium gracile, Hail & Meek.—See Meek's Rep. Inv. Cret. and Tert. Foss.

of the U. Miss. Country, p. 266, pi. 18,

• figs. 13, a, 6, c, d.

Also, Dentalium decussatum, Sowerby. —Especially as described and figured by

J. Starkie Gardner in the Feb. No.

1878, of the Quart. Joum. of the

Geol. 8oc. of London.

Dennian Island, .soutii-we.st side, in Division B. Two miles and a-

quarter up the Nanaimo River, Y. I. ; also Admiralty Island and the

Sucia Islands, in Division K., 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 long, and the relative

width of fragments of both extremities seems to indicate that the shell

attained to a length of two inches or more. It is slightly curved and

very slender, the apical portion in particular being extremely narrow

and attenuated. The thickness of the anterior end of the largest

individual yet obtained is not much more than two lines. In a specimen

fom-teen 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 2b, on plate 16, there are about

sixteen costa; near the smaller end, and at the opposite extremity they

have increased to double that number by the intercalation of a shorter

rib between each pair of the longer ones. The test is moderately thick,

and the transverse strise are extremely faint and disposed at rather

iiTegular intervals.

iMr. Meek says, '' This species is nearly related to D. gracile, of Hall

and Meek, from which it may be distinguished by its 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 pei-haps 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. A^anaimoense, and the same

may be said of the brief diagnosis of D. stramineum in the first volume

of the Pala}ontology 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 ^re not fully stated in their definitions

of the former. It is by no means improbable, too, that J), gracile, D.

JVanaimoense and JD. stramineum are only geographical and varietal forms

of the D. decussatum of Sowerby.

Entalis Cooperi, Gabb. (Sp.)

Plate 16, figures 10 and 10a.

Dentalium Cooperi, Qabb.—Pal. Cal., Vol. I., p. 139, pi. 29, fig. 100.

Shell, when full grown, very large, slightly curved ; section circular

or nearly so; test extrenaely thick in the middle and at the smaller end.

Surface marked by a faint and very minute reticulation, barelj' 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 side of Hornby Island, in Division D; two miles and

a quarter up the Nanaimo Eiver and lowei" part of the Trent River, Y. I.,

in Division A ; J. Richardson, 1872 and 18Y3. 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-quartei s

long, which seems to have preserved its normal shape, the small end is

fully two 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.

Teredo Suciensis. (N. Sp.)

Plate 17, figures. 1, la.

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

extremity of the ventral boi'der, but in the seventh it reaches as far

downwards as the middle of the front margin of the valves. Antei'ior

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, but a little obliquely, beneath the anterior auricle. Base

obtusel}^ 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 peculiar shape and style of sculpture. The first of these is the

anterior auricle, whose surface is covered with densely crowded and

exceedingly minute, concentric strise 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 stria barely visible to the naked

eye. Its upper poi'tion lies between the posterior area and the anterior

auricle, from which latter it is sometimes separated by an impressed line

or slight shoukler, and below the auricle it occupies the narrow space

between the posterior area and the front margin of the valves. It is

widest in the middle and diminishes very gradually in size both above

and belo^v. The third, or posterior area, is much larger than the two

others combined and includes the whole of the shell behind the central

area. Two very faint, shallow grooves, with a small and equally faint,

linear rib between them, extend obliquely from the beaks to the middle

of the pointed base, and these together form the front boundai-y 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 striae or fine

ribs, which follow the curved outline of the 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 striai on the posterior area are much wider

than the spaces between them, and the surface of these may fairly he

called ribbed, but even in those individuals which are most finely striated

the striae on the posterior area are always perceptibly coarser and

farther apart than they are on any other part of the shell.

BmTOWS cylindrical, lined with a calcareous tube, which is variously

bent or curved when the shell is immature, but which becomes nearl}^

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. Eichardson, 1872.

Sucia Islands, in Division A ; J. Eichardson, 1874. Tubes also, which

may belong to this species, were found at the east end of Denman Island,

in Division C, but no shells have been found in them, and the specimens

may have been derived from the underlying shales of Division B.

An interesting and very curious species, of which only seven detached

valves have been obtained, none of which are quite perfect. In some

respects T. Sucitnsis comes very near to T. partita, T. crassula and T.

torulosa of Stoliczlca,* from the Cretaceous rocks of Southern India, but at

present it cannot be satisfactorily identified with either. The delicate

sui'face 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 posteiior side by a single

deep gi'oove, and the striations of its whole surface are described as

being "extremely fine, so much so that they are often barely traceable."

As already pointed out, there are two faint, shallow grooves with an

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 arc very strongly marked. In T. 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 SouUiera, India, pp. 15 and 16, pi, l, flgs l, 2, and 3.
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points in which T. crassula resemliles tlie present speciee. The moat

noticeable of these are, first, that both have two furrows or grooves,

which, to use Stoliczlca's words, " run along the greatest convexity from

near the apex to the ])eriphery," and, secondly, that the anterior auricle of

both is minutely sti-iated. But, on the other hand, the striae on the

posterior auricle of T. crassula are stated to be finer than those on the

median area, the opposite being the case in T, Suciensis, and further, if

Stoliczka's figure be correct, which there is no reason to doubt, the

height of the valves of T. crassula is greater than their length, wherea8

in T. Suciensis the shell is certainly longer than high.

Martesia clausa, Gabb.

Plate 17, figures 2, 2a and 26.

Martesia clausa, Gabb.—Pal. Cal., Vol. I., p. 145, pi. 22, fig. 115.

Productive Coal Measures, Division A, of Noi-th West Bay, Y. I. :

J. Richardson, 1871. Several very perfect specimens boring into fossil

wood.

The Vancouver Island variety of Martesia clausa is more elongated

than the type of the species figured in the " Palaontolog}^ of California,"

and its double umbonal groove is much narrower. The umbonal

groove of the Californian shell is said to widen rather rapidl}^ below, but

in Mr Richardson's specimens there is an exceedingly narrow, linear,

flattened ridge, scai'cely any wider at the ventral margin than near the

beaks, 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 beyond 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 accidental

fracture. It cannot at present be positively stated that the umbonal

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 Farapholas 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 umbonal plate, " scarcely 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.

CORBULA TrASKII? GaBB.

Plate 17, figure 3.

Corbula Traskii, Gabb.—Pal. Cal., Vol. I., p. 149, pi. 22, figs. 121 and 121a.

Middle Shales, Division D, of the north-west side of Hornby Island
;

J. Richardson, 1872. Three imperfectly preserved right valves.

The sjiecimens are in such poor condition that their determination is

far from certain, still Uiey 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 Corbulce from Hoi-nby Island is more or less coarsely and

irregularly striated, rather than oostate, but the sculpture of some

Cretaceous species of Corbulce 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 River Forks, and on the Upper Peace Eiver, 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. India, p. 44, pi. 1, figs. 19-22,

and pi. 16, figs. 7-12.

Same locality, division and collector as the last ; one right and one left

valve, both nearly perfect and well j^reserved.

The Californian analogue of this species is C. Ilornii of Gabb, which is

possibly the same shell as the C. fruncata 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 urabonal ridge on the posterior end of

both valves, which is wanting on the right valve of C. Hornii.

Periploma 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

* Cretaeeous Pelecypoda of Soutliern India, p. 24.
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and very gentlj^ 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 appears to be a second,

but much shorter, impressed line.

Surfixce marked by irregularly disposed, concentric stria 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.

Eichardson, 18t2. A single perfect specimen, with both valves in

apposition. The left valve is partly buried in the rock, but it appears to

be the most convex of the two. The impressed line on theumbones may

indicate an acute, raised lamina on the inner surface of the valves, rather

than an umbonal fissure.

Anatina sulcatina, Shumard.

Plate 17, figures Sand 5a,

Anatina sulcatina, B. F. Shumard.—Proc. Boston Nat. Hist. Soc, 1861, Vol. 8, p. 204.

Sucia Islands, in Division A ; J. Eichardson, 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 ividth; anterior end broadly I'ounded
;
posterior end

short, contracted, narrowly i-ounded
;

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, Scinches; width, 1^ inches; thickness, 6|- lines."

" Eipley Group, Chatfield Point, Navarro County," Texas.

The measurements show that the length is rather more than twice

the width or height, and the words italicized in the above diagnosis are,

therefore, obviously incorrect. The transverse groove or sulcus, which
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Dr. Shumard says is " distinctly imjjressed "in the t}qDes from Texas, is

broad, shallow and obscure in the Sucia Island specimens, but these

latter are all more or less distorted b}' lateral compression.

Anatina Trtoniana, (tABB.

Anatina Tryoniana, Gabb—Pal. Cal, Vol. I., p. 150, pi. 29, fig. 240.

Lower Shales, Division B, at Gabriola Island ; J. Eichardson, 18*72.

One specimen with both valves preserved, but with a small portion of

the posterior end broken off".

(Anatina quadrata, Gabb.

Anafiha quadrata, Gabb.—Pal. Cal., Vol. II., p. 177, pi. 29, fig. 64.

*' From the gj^eenish rock on the north shore of Departure Bay,

Nanaimo, Vancouver Island; associated with Pecten Traskii, Trigonia

Evansana and other species characteristic of the Chico Cxi-oup of

California." Gabb. Possibly an elongated form of Thracia subtruncata,

Meek, but if not it has not been detected in any of Mr, Richardson's

collections.)

Thracia subtruncata, Meek.

Plate 17, figure 7.

Thracia f subtruncata, Meek.—Trans. Alb. Inst., 1857, Vol. IV., p. 44.

" « «< Bui. Geol. & Geogr. Surv. of Terr., Vol. 11., No. 4, p. 363,

pi. 2, figs. 4 and 4fl.

Nanaimo, V. I. Meek. Sucia Island.s, in Division A; .T.Richardson,

18t4. One tolerably good specimen.

Pholadomya Eoyana, D'Orbigny.

Pholadomya Rot/ana, D'Orbigny, —Pal. Franc, Terr Cret., Vol. III., p. 360, pi. 367.

Pholadomya subelongaia, Meek. —Trans?. Alb. Inst., "357, Vol. IV., p. 41.

" " —Bui. Geol. & Geogr. Surv. of Terr., Vol. II., No.

4, p. 362, pi. 2, figs. 1 and \a.

Pholadomya Brewern, Gabb. —Pal. Cal., Vol. I., p. 152, pi. 22, fig. 123.

Nanaimo, V. I., and Newcastle Island. Meek. (P. suhelongata.)

Gabriola Island, in Division B (two specimens) ; Sucia Islands, in

Division A (one specimen)
; J. Richardson, 1872 and 1874.

A critical comparison of the description and figures of P. Royana with

those of P. subelongaia has led to the conclusion that the two shells are

identical. Both have the same transversely elongated, slightly rurved

elliptical outline : the beaks of each are suljtcrminal, and the radiating

ribs of both are acute, and become neai-ly 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.

Hoyana 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. mbelongata. In the latter respect they approach

very near to P. Brewerii, Gabb, which appears to be only a short variety

of P. Roijana.

HOMOMTA CONCENTRICA, GrABB.

Panopxa concentrica, Gabb.—Pal. Cal , Vol. I., p. 148, pi. 22, fig. 119.

Homomya concentrica, Gabb—Id., Vol. II., p.p. 179 and 236.

Sucia Islands, in Division A ; J.Richardson, 1874. Two specimena:

the largest and most perfect four inches and a-half in length, three inches

in height, and two inches and two lines in thickness through the closed

valves. The test is marked by coarse, irregular, concentric plications

and more or less fine striae of growth, but it can scai'cely be said to be

I'ibbed.

(GONIOMYA BOREALIS, MeKK.

Pholadomya [Ooniomya) borealis, Meek.—Trans. Alb. Inst., Vol. IV., (1857) p. 41.

Goniomya borealis, Meek. —Bui. Geol. & Geogr. Surv. of Terr., Vol. II.,

No. 4, p. 362, pi. 2, fig. 2,

Nanaimo, Yancouver Island. Meek. Not in any of Mr. Eichardson's

collections.)

Cymbophora Ashburnerii, Gabb.

Plate 17, figure 8.

Mactra Ashburnerii, Gabb .—Pal. Cal., Vol. I., p. 153, pi. 22, fig. 127. fiibbed

variety only.

CymbopfiTa A^hburneriij Gabb.—Id., Vol. II., p. 181, pi. 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 sj)ecimens from the

above mentioned localities, but the sculpture of the exterior of the shell

is very different to that of any other species of Mactra from the Cretaceous

rocks of North America, and accords perfectly with Mr. Gabb's descrip-

tion of the ribbed variety of C. Ashburnerii. The central area of the

valves is ornamented with large, prominent, rounded and rather regular,
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concentric ribs, which are usuall}- much wider than the deep, narrow

grooves between them. On the kniule 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 very 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 brojui, shallow

sulcus, 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 (Cysibophora ?) Warrenana, Meek & Hayden.

Plate 17, figure 9, and plate 19, figures 3 and 3a.

Mactra Warrenana, Meek & Hayden. —Proc. Ac. Nat. Sc, Phil., Vol. VIII. (1856),

p. 271.

Mactra (Cymbophora) Warrenana, Meek.—Rep. Inv. Cret and Tert. Foss. U. Miss. Co.,

p. 208, pi. 30, figs. 7, a, b, c, d.

Collected by Mr. Richardson at the same localities and from the same

divisions as the preceding species, also at Newcastle Island, and two

miles and a half up the JSTanaimo River, Y. I., in Division A.

The (Bpeoimens 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. Ashburnerii,

but Mr. Gabb's descrij^tion of the latter embraces such a wide range of

variation that thei'e are few species of Mactra from the Cretaceous rocks

of North America to which it would not apply. Conrad claimsf that

two species have been confounded together under the name C. Ashburnerii,

one of which is strongly ribbed, and the other marked only by fine lines

of growth, but he is certainly mistaken in the supposition that the latter is

an Eocene fossil. In the Vancouver Cretaceous these smooth Mactras may

be distinguished at a glance from the large and coarsely ribbed variety of

C. 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. VII., p. 142, pi. 15, Ag. 17.

t American Journal of Concliology, Vol. I., p. 364.
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by their peculiar and apparentl}' constant sculpture, which is not very

tve'il represented in the figure on plate seventeen.* The sm-face is marked

by from one to three faint, shallow grooves, or aiTests 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 mai-kingt>, the central area of the valves, though polished

and apparently smooth, or nearly to, to the naked eye, when examined

with a lens is seen to be covered with regularly arranged, crowded and

minute concentric striae. On the lunule and escutcheon these strise are

developed into prominent, rather distant, rib-like ridges, which are

plainly visible without the aid of a magnifying glass. So far as the

surface markings are concerned no intermediate gradations have as yet

been observed between these finely striated and coarsely ribbed shells.

M. Warrenana appears to be closely allied to the M. angulata of

Sowerby,f but the description of the latter shell is too short and insuffi-

cient to allow of an accurate comparison between the two species.

TeLLINA (PER0N.a;0DERMA ?) MaTHEWSONI, GaBB.

Tellina Mathetosoni, Gabb.—Pal. Cal., Vol. I., p. 158, pi. 23, fig. 136.

Nanaimo Eiver, V. I., two miles and a half up, in Division A; J.

Richardson, 1875. 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, transversel}' and narrowly sub-elliptical,

about twice as loBg as bigh, test extremely thin. Extremities narrowly

rounded, the posterior being rather narrower than the anterior ; anterior

side produced, elongated
;
posterior side short. A small posterior area

is very obscurely indicated by an abrupt and obliquely convex com-

pression of the valves behind and above a line which might be drawn from

the rear of the beaks to the base, but the umbonal ridge is not very

• As this figure lias not proved satisfactory, two additional illustratioiit of the species have
been given on plate 19.

t Transactions ol the Geological Society of London, Series 11., Vol. iv., (1836) p, 341, pL 16,
fl^. 9.
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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 border 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 strise, or

crowded lines of growth.

Length, about three lines and a half ; height, not quite two lines.

Vesuvius Bay, Salt Spring or Admiralty Island, in Division A; J.

Richardson, 1875, A detached left valve.

This fragile and glassy little shell appears to be undescribed, but as the

only specimen collected is an imperfect valve, probably of an immature

individual, it is not thought desirable to give it a new specific name.

It is rather closely allied to T. (CEne) suhscitula. Meek,* but is more

narrowly elongated, has smaller and less elevated 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 (Enona papyria of Conrad,f but the latter shell is described as

"convex," and its ventral margin is said to be "regularly curved."

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 mai-gined lunule can be detected in the

present species.

TeLLINA (PaL^OM(ERA ?) QUADRATA, GaBB.

Tellina quadrata, Gabb.—Pal. Cal., Vol. I., p. 159, pi. 23, fig. 138.

Middle Shales, Division D, north-west side of Hornby Island; J.

Eichardson, 1872. A well preserved and nearly perfect left valve.

Tellina (Peron.«;a) occidentalis. Meek. (Sp.)

Plate 17, figures 11 and 12 a.

Thracia (.?) occidentalis, Meek.^Trans. Alb. Inst., 1857, Vol. IV., p. 44.

—Bui, Geol. & Geogr. Suiv. of Terr., Vol. II., No. 4, p.

363, pi. 2, figs. 3 and 3a.

* See Meek's Report on the Cretaceous and Tertiary Fossils of tlie Upper Missouri Country,
p. 195, pi. 2, flgS. 11, a,b.

.

t American Journal of Conchology, Volume VL (1870-71), p. 74.
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Not Ttllina oceidenlalii, Morton. —Jour. Ac. Nat. Sc. Phil., 1842, Vol. VIII,

p. 210, pi. 11, fig. 3, which, according to

Owen & Meek, is a Lucina.

?=Tellm* equilateralis, Meek & Hayden.—1856. See Meek's Rep. on the Inv. Cret.

and Tert. Foss. of the U. Miss. Co., p. 196,

pi. 39, figs. 5a, b, c.

Compare also Tellina Roijana, D'Orb. —Pal. Franc, Terr. Cret., Vol. III., p. 422

pi. 380, figs. 9-11.

Shell inequilateral, transversely subelliptical, about one-third longer

than high, moderately convex, but a little compressed at the sides, 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

rapidl}' in front of the beaks, and less so behind them ; beaks small, not

prominent or elevated, directed forwards and placed a little in advance

of the middle. Postero-dorsal region compressed behind the posterior

umboual slopes.

Surface marked by irregular, concentric striations. Hinge teeth

unknown. Pallial sinus elongated, oblique, ascending, with parallel or

nearly parallel sides, and narrowly rounded at its 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 Eiver, Y. I.,

in Division A (four casts with portions of the shell remaining); J.

Eichardson, 1872.

The pallial line and muscular impressions are well defined in most of

Mr. Kichardson'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 Linnisan genus Tellina has been

divided, most likely, judging by its external characters only, in Poll's

subgenus Peronoea 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 cuiwed 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. Boyana, D'Orbigny, in

which the beaks are placed a little nearer than usual to the anterior

end.
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LiNEARIA SUCIENSIS. (N. Sp.)

Plate 17, figure 12.

Compare Tellina strigata, Goldfuss.—Petrefacta Germanije, Vol.11., p. 235, pi. 147, figs,

18rt, 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 mai-gin below

;

posterior area flattened obliquely, but without any distinct umbonal

ridge ; base nearly straight in the middle, but rounding upwards at each

extremity. Beaks small, rather broad, but not prominent nor elevated,

placed a little in advance of the middle and pointing distinctly forwards.

Dorsal margin sloping 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 striae, and by

radiating impressed Hnes. The latter are most strongly marked on the

upper half of the shell, and become nearly obsolete before reaching the

venti-al margin. On the upper slopes of both extremities, especially on

the posterior area, the radiating impressed lines are comparatively broad,

80 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. Eichardson, 1875. One right valve.

A very interesting little shell, whose external characters seem to be

intermediate between those of Palceomcsra, Stoliczka, and Linearia,

Conrad. Its shape and surface ornamentation, both of which are very

peculiar, are so like those of Tellina strigata. Goldfuss (the type of

Pakeomcera), that it may be only a variety of that species. The most

appreciable difference between the two shells is that the beaks of L.

Suciensis are placed very slightly in front of the middle, whereas those

of T. strigata are situated a little behind the centre.

Tellina (^Linearia) sculptilis of Stoliczka, from the Cretaceous rocks of

Southern India, is also very nearly allied to the present species, and may

perhaps be identical with it, but the beaks of the Indian shell are
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described as prominent, and as being placed behind the middle, so that

its posterior side is the shortest of the two. It is not easy to see why
T. strigata, Goldfuss, and T. sculptilis, Stoliczka, are placed in different

subgenera.

LiNEARIA (JjEIOTHYRIS) MeEKANA, WhITEAVES.

Tellina Meekiana, Whiteaves.—Geol. Surv. of Canada, Rep. of Progress 1873-74, p. 268,

pi. of foss., fig. 6.

Shell compressed, very slightly convex, trausvei'sely but broadly

ovate, the height (in the most perfect specimen known) being rather

moi-e than three-fourths of the length
; test thin. Anterior side shoi-t and

broadl}' rounded
;

posterior side much longer and narrower, bluntly

pointed or very narrowl}- 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 fi'ont of them. Escutcheon or ligamental

area very naiTOw, obliquely and slightly compressed, not bounded in

each valve by a distinct umbonal ridge.

Sui'face 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 nari'owly rounded at its inner termination.

Length, sixteen lines ; height, thirteen.

Gabriola Island, in Division B; J. Eichardson, 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 (Arcopagia?) Cheyennensis
"

of Meek & Hayden,* from the forks of the Cheyenne River, Dakotah, but

the last named shell may be readily distinguished by its more prominent

beaks and by its larger and wider escutcheon.

* See Meek's Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Mls-
soxiri Country, p. 60T, pi. IT, ng .16,
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Cytherea (Callista) laciniata, Stoliczka.

Plate 17, figures 13 and 13a, and plate 19, figures 4 and 4a.

Cytherea (^Callista) laciniata, Stoliczka. —Cret. Pelecyp. S. India, p. 174, pi. 7,

figs. 5-6.

Compare Otftherea (Callista) seulpturata, Stol.—Id. p. 173, pi. 7, figs. 7-9.

Shell convex, inequilateral, very variable in shape; outline trans-

versely and broadly ovate, ovately subtrigonal or subquadrangular

but always a little longer than high. Beaks moderately lai'ge, 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 ; the ribs 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 fulcrum, from which it is separated by a narrow and

not very deep groove. Right valve without any distinct sublunular

tooth.

N. W. side of Hornby Island, in Division D, a fragment of a left

valve; Sucia Islands, in Division A, abundant; J. Eichardson, 1871,

1874 and 1815.

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. seulpturata, Stoliczka. The Sucia Island specimens of the present

species have the same shape and apparently the same kind of lunule

as the Meretrix arata of Grabb, 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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Cttherea (Caryatis) plana, Sowerbt.

Plate 17, figures 14, 14a, and 146.

Venus planus, Sowerby. —Min. Conch., Vol. I., (1812) p. 58, pi. 20, lower

figures.

Cytherea plana, Goldfuss. —Petr. Germanice, "Vol. II., p. 138, pi. 148,

fig. 4.

Venus plana CSoirerby), B'OThignj. —Pal. Tranc, Terr. Cret., Vol. III., p. 447,

Atlas, pi. 386, figs. 1-3.

Cytherea plana, Sowerbj, Sp. Stoliczka.—Cret. Pelecyp. S. India, p. 169, pi. 7, figs. 1-4

? =Cytherea Leonensis, Conx&d. —Emory's Eep. on the U.S. & Hex. Bound.

Surv., 1857, Vol. I., p. 153, pi. 6, fig. 1.

f=Meretriz Tippana, Conrad. —Jour. Ac. Nat. Sc. Phil., 1858, Series II.,

Vol. III., p. 326, pi. 34, fig. 18.

Aphrodina Tippana, Con. —Am. Jour. Conch., 1868, Vol. IV., p. 246,

pi. 18, fig. 5.

Compare also Meretrix nitida, Gftbb. —Pal. Cal., Vol. I., p. 165, pi. 23, figs. 145 and

146.

Caryatis nitida, Gabb. —Id., Vol. II., p.p. 186 and 240, pi. 30, fig. 79.

Shell modei"ately convex, very inequilateral, variable in outline, but

usually ovately subtriangular, length always a little greater than th©

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

advance of the middle ; anterior end narrowly rounded
;
posterior end

subtruncated. Lunule elongated, lanceolate or lanceolate cordate

;

bordered by an impressed line.

Surface polished, neai-ly 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.

Eight 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 very deep groove. The teeth of the

left valve are not so 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. Eichardson is lai'ger than 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 Hornby Island, four

small single valves. Productive Coal Measures, Division A, at the

entrance to Departure Bay, V. I., (one imperfect valve) and on the

Nanaimo River, two miles and a quarter up (two examples), also at the

Sucia Islands, where it is rather frequent; J. Eichardson, 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 80 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. Eichardson's specimens

the posterior end is so short and so broadly truncated as to give a

subquadrate outline to the shell, but in others the anal side is produced

and narrowly subtruncated or bluntly pointed at its termination. Again,

out of twelve examples of 0. plaim from the Sucia Islands the apices of

•the beaks in eight are sunk decidedlj^ 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 wkich is scarcely an inch long, the

beaks are very slightly elevated.

Sowerby's description of Venus plana is too short to be ver}^ satisfactory,

but his figures of the shell are excellent. Mr. Eichardson's specimens

are extremely like the types of the species, much 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 noniinal species of Veneridoe
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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 Gytherea Leonensis of Conrad, which Mr.

Etheridge says is the commonest fossil atNanaimo * 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 luuular

declivity, and an exceptionally long and nari-ow, but imperfect right

valve of C. plana found by Mr. Eichardson at Nanaimo rather favours

this hypothesis.

Meretrix l^ippana, 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 any 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 Conohology'' with the corresponding figures of the same valve

of C. plana in the first volume of the " Mineral Conohology," or in the

third of the "Paleontologia Indica."

Caryatis nitida, Gabb. from the Chico Group of California, is probably

also a local variety of 0. plana. Mr. Gabb does not give a figure of an

adult specimen of C. nitida, but his drawing of the young shellf

corresponds to a not unusual form of C. plana when half grown, in

which the beaks are elevated and the outline of the margin of the valves

is somewhat rounded.

(Cytheria Leonensis, Conrad.

Kanaimo, V. I. Etheridge. See the remarks which follow after the

description of the preceding species.)

DOSINIA GYRATA, GaBB.

Doiinia gyrata, Gabb.—P«l. Cal., Vol. I., p. 168, pi. 23, fig. 148.

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

valve.

Eriphyla umbonata, Gabb.

Eriphyla umbonata, Gabb.—Pal. Cal., Vol I., p. 180, pi. 24, figs. 1«2 and 162a.

Nanaimo Eiver, V. I., two miles and a quarter up and at the Sucia

Islands, in Division A ; J. Eichardson, 1872 and 1874. Five good speci-

• Quarterly Journal of the Geological Society of London, 1861, Vol. XVII., p .432.

tin tbe second volume of the P^'laeontology of California, pi. 30, flg. 7, which should be
compared with the specimen represented by stoUczka in Vol. in. of the Indian Palaeontology,
pL 7, flg. 3.
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mens. The hinge teeth show that the species is a true Eriphyla, but the

beaks are not quite as prominent in the shells from the Vancouver

Cretaceous as they are in the types from California.

Cyprimbria lens, Gabb, (Sp.)

Plate 17, figures 15 and 15a.

M»T9tTix lens, Gabb.—Pal. Cal., Vol. I., p. 164, pi. 23, fig. 143.

North-west side of Hornby Island, in Division D ; and Sucia Islands, in

Division A. The few specimens collected by Mr. Richju'dson 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

elighlly divergent, and the third, or posterior tooth, is parallel to the

thick fulcrum, from which it is only separated in part by a shallow

groove. The second and 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 ? TENUIS, MeEK.

Dosinia? tenuis, Meek. —Proc. Ac. Nat. Sc. Phil., 1861., Vol. XIII., p. 315.

Cyprimeria ? tenuis, Meek.—Bui. Geol. and Geogr. Suit, of Terr., Vol. II., No. 4, p. 381,

pi. 2, figs. 5, 5a and 5b.

"At several places near Nanaimo, Vancouver Island, and on Newcastle

Island ; Cretaceous." Meek. Not in any of Mr. Eichardson's collec-

tions.)

G-ENUS Thetiopsis, Meek.

See Meek's " Keport on the Invertebrate Cretaceous and Tertiary Foggils 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.



152

Thetiopsis circularis, Meek & Hatden. (Sp.)

Venus (?) eircularu, Meek k Haydcn.—Proc. Ac. Nat. Sc. Phil., 1856, Vol. VIII., p. 272.

Cyclina (7) circularis, Meek. — SniithsoDian Check-Hit N. Am. Cret. FoB»il»,

1864, p. 13.

Lucina Eichardsonii, Whiteaves. —Qeol. Suiv. of Can., Rep. of Progr. for 1873-74,

p. 266, plate of fossils, fig. 1.

Thetis {f) circularis. Meek. —Rep. on Inv. Cret. and Tert. Foss. of the U.

Miss. Co., 1876, p. 190, pi. 17, figs. 8, a, b, e.

Hornby Island, north-west side, in Division D (one). Nanftimo Eiver,

V. I., ten miles up (one), and at the Sucia Islands (two), in Division A;
J. .Richardson, 1871-75.

The type of Lucina Bichardsonii, from ten miles up the Nanaimo Eiver,

is a nearly perfect specimen with the valves closed, and consequent!

j

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 Eocky Mountains are nearly all specifically distinct

from those that occur in rocks of the same age on the west side,"* though

the facts of the case, as we nowf know them, are far from corroborating

this statement. One of the Sucia Island specimens of this species

shows the pallial sinus very well, alno the curiously crenated margin

of the pallial line on either side of it, a^ i 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. Eichardson's shells are divergent and curve

outwards at their apices, much as in n^st 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

* Geological Survey ol Canada. Report or Progress for 1872-73, p. 71.
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truncated at its extremity ; base semi-ovate. Beaks small, approximate,

depressed, curved inwards and a little forwai'ds, 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 beaks to the posterior termination of the hinge line, is narrowly

lanceolate, as seen from above, deeply excavated, and bounded on both

sides by a sharp keel. The outer area is indicated only by an oblique

flattening of the valves above, in the direction of a line which might be

drawn from the beaks to the lower extremity of the posterior end, and

its outline is broadly lanceolate. The hinge teeth are unknown, but the

ligament was certainly external.

Surface marked by numerous concentric striae, and, on the central and

lower portion of the shell only, by four concentric grooves or arrests of

growth, of which the first and second are well defined and wide apart,

and the third »nd fourth more obscure and closer together.

Sucia Islands, in Division A ; J. Eichardson, 1874. A single specimen,

with the test partly preserved on both valves, but imperfect at the anal

end. In the figure the outline of th3 posterior termination of the shell

has been restored from the lines of growth, and to some extent also from

the shape and markings of the cast.

L^VICARDIUM SUCIENSE. (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 I'eaching

the base behind.

Surface polished, shining, marked only by minute and crowded, but
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not undulating, concentric striae, 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 LcBvicardium annulatum, Gabb,* but it

is more distinctly triangular, and its concentric strife 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.

Protocardium scitulum, Meek. (Sp.)

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

p. 40.

Protocardia scitula, Meek. —Bal. Geol. and Geogr. Surv. of Terr.,

Vol. II., No. 4, p. 360, pi. 3, figs. 4

and 4a.

?= Leptocardia subquadrata, Et. & Sh. (Sp.)—See Meek's Rep. on the Iny. Tert. and

Cret. Fossils of the U. Miss. Co., p.

175, pi. 29, fig. 8, a, b, c, d, and e.

?= Leptocardia rara, Ev. & Sh. (Sp.) —Idem, p. 176, pi. 17, figs. 1, a, b and c.

" Koomooks, Yancouver Island ; Cretaceous." Meek. Blunden Point,

V. I., two miles and a quarter and two miles and a half up the Nanaimo
Eiver, 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

suhquadratum and G. 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 costas 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 areu 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.

t

» PalEeontologT of California, vol. I., p. in, pi. 23, fig. 1.52 ; and Vol. ri
, p. 18", pi. 30, fig. 81.

t Quarterly Journal of the Geological Society of London, Second Series, Vol. VII., 1846,

p. 145, pi. 16, fig. 13.
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CONCHOCELE CRETACBA, WhITEAVES.

Conchocele cretacea^ Whiteaves.—Geol. Surv. Canada, Rep. Progr. 1873-74, p. 266, pi. of

foss., figs. 2 and 2a.

Shell yeiy inequilateral, convex, inflated, especially in the umhonal

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. Lunuie 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

inner ridges both commence a,t 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 concave groove. Together they enclose, a

narrowly lanceolate and shorter subordinate area within the escutcheon.

Anterior margin shallowly concave under the beaks, and forming a

subangulai" 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 jjosterior end, which is subtruncated and

angulai" 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 strise.

In the left valve the hinge ajjpears to be comjiosed of a single, long,

sharp tooth, which runs parallel with the cardinal margin, and which

extends from the beaks 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.I., in Division A ; J. Eichardson, 1872. Nine

good specimens.

LUOINA NASUTA, GaBB.

Lucina nasuta, Gabb.—Pal. Cal., Vol. I, p. 175, pi. 2-1, fig. 159,

Sucia Islands, in Division A; J. Richardson, 1874. One small example.

A ver}'- imperfect specimen from below Dodd Narrows, V.I., which

measm-es upwards of three inches in length and more than two in height,

probably also belongs to this species.

Lucina subcircularts ? (Jabb.

Lucina subcircularts, Gabb.—Pal. Cal., Vol. 1, pp. 176, pi. 24, fig. 160.

Sucia Islands, in Division A ; J. Richardson, 187-1:. A cast of the right

valve, with fragments of the test preserved.

Clisocolus cordatus. Meek and Hayden. (Sp.)

Plate 18, Figures 3, 3a and 3b.

Ci/prina cordata, Meek and Hayden.—Proc. Ac. Nat. Sc. Phil., 1857, Vol. IX., p. 143.

Bucardia? Moreaiiensis, M. and H. —lb. 1860, Vol. XII., p. 426.

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

Sphxriola ? cordata, M. and H. —Rep. on Inv. Cret. and Tert. Foss. U. Miss. Co.,

p. 137, pi. 29, figs. 3'/, b, c.

? = Sphseriola endotrachyg, Meek. —Idem, p. 139, pi. 29, fig. 2.

Loripeidubia,Ga.\<b. —Pal. Cal., Vol. I., p. 177, pi. 24, figs. 170 and

171.

Clisocolus dubius, Gabb. —Idem, Vol. II., p. 139, pi. 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 posterior area.

Surface of j'oung specimens concentrically ribbed and marked also by

faint, radiating impressed lines. In adult shells the ribs«almost dis-

appear, their place being taken b}- coarse, irregularl}^ disposed, concen-

tric striations, and 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.

Pullial line entire, parallel with the base. Ligament external, lodged

in a rather deep groove. Hinge teeth 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, obliixue exca-

vation. Posterior end of the hinge plate of the left valve maa-ked by a

narrow, oblique groove, ininiediately 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. Eichardson,

18*72 and 1875.

The S|,ecinien8 described above evidentl}' belong m Mr. Gabb's genus

Clisocolus, and are identical with the C. dubius of that author. Stoliczka

thinks that Clisocolus may be synonymous with Lori/pes of Poll, but the

former name may be conveniently retained for a group of fossil Lucinoid

shells, some of wliich have been described as Isocardice, which are

characterized not onl}- by their edentulous hinge, but also by their

globosely cordate shape and semispiral, divergent beaks. Isocardia

cretacea of Goldfuss is ))robably a Clisocolus, and appears to difter from

C. dubius only in its slightl}* more elongated form.

The description of '' Sp/ueriola (?) cordata " (which Mr. Meek says

" may possibly belong to an undescribed genus ") applies so perfectly to

the Sucia Island examples of the present species as to leave very little

doubt in the writer's mind that C. dubius and S. cordata are different

names for the same shell. Spheriola endotrachys of Meek appears to be

an elongated variety of S. cordata, the roughnesses on the cast of the

former being probably due to a diseased condition of the mantle of the

animal.

Opis Vancouverensis. (N. Sp.)

• Plate 18, figures 4 and \a.

Shell inequilateral, subpyriform or ovately subtrigonal, about twice as

high as long, and widest near the base ; test thick. Anterior side very
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short, its margin broadly rounded below the middle, straighter above
;

posterior side short, obh'quely 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 advance of the middle, acute,

semispiral, an^l 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 bod}^ 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 tlattened at almost a right angle to the central portion of

the valves. Lunule distinctlj' defined, ovate cordate in outline, not

quite half the height of the shell, a little higher than broad, flatly ex-

cavated at uearlj' a right angle to the middle jjart of the ralves.

Sui'face marked wJth concentric stria; of growth.

Hinge plate of the right valve (the only one known) very large,

broadly triangular, and bearing in its centre a transversely elongated

tooth, which is narrow and prominent above, but dilated and obliquely

truncated below. On the anterior or lunular side this tooth is united to

the hinge plate above, but on the posterior side it is separated from it

by an oblique and probably ligamentary groove which runs parallel to

the fulcrum. On either side of the tooth there is a deep, ti*ansversely

elongated pit, evidently for the reception of two teeth in the left valve.

S. \Y. 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 species of Bahnus.

The lower half of the posterior margin of this specimen is badly

broken, so that the exact outline of this part of the shell has yet to be

ascertained. The lines ofgrowth and the direction of the post-umbonal

groove seem to indicate that the posterior margin formed a sub-angular

junction with the ventral border, but it cannot be positively asserted

ehat the base was not rounded behind. Although the characters of 0.

Vancouverends are rather imperfectly known, yet they appear to be suf-

ficiently intelligible to pre\ ent it being confounded with any previously

described species. In the general shape of the shell, and especially in

the contour and proportionate size of the lunule and posterior area, there

are many points of resemblance between it and Opisoma Geinitziana of

Stoliczka,* but the present species is a true Opts, and has one tooth in the

• Cretaceous Pelecypoda of Southern India, p. 2SS, pi. 10, flg, 11.
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right valve and two in the left, whereas in 0. Geinlt-Aina there are

three teeth in each valve.

ASTARTE CONRADIANA, GaBB.

Plate 18, figures 5 and 5a.

Astarie Conradiana, Gabb.—Pal. Cal., Vol. I., p. 178, pi. 24, fig. 161.

Sucia Islands, in Division A. ; J. Richardson, 1874 and 1875. Abundant,

perfect and beautifully preserved.

The beaks of the Californian types of A. Conradinna are described as

" overhanging the anterior end," but those of the specimens collected by

Mr. Eichardson 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, ti'ansverse and placed close to the lunular margin of the

valve and parallel with it. The lateral tooth is elevated on the anterior

half of the lower margin of the hinge plate only, and is grooved longitu-

dinally above. In the opposite valve there is an oblique, triangular

tooth immediately under the beak, but the posterior portion of the

hinge of the only right valve in which the characters of the interior are

exposed is too much broken to show whether there was a lateral tooth or

not, or wh5kt it was like if there was.

AsTARTE Conradiana, yar. Tuscana, CIabb.

Plate 18, figure 6.

Astarte Tuscana, Gabb. —Pal. Cal., Vol. I., p. 129, pi. 30, fig. 257.

Astarte cardinioiies, Whiteaves. —Geol. Surv. Canada. Eep. Progr. 1873-74, p. 2G7, pi.

of foss., fig. 3.

Astarte Vancouverensis, Whiteaves.—Idem, p. ;i67, pi. of foss., fig. 4.

North-west Bay, V. I., and at the Sucia Islands, in Division A; J

Eichardson, 1872 and 1874.

Mr. Richardson's specimens show clearly that Astir'e Tuscana is only

a variety of J.. Co?(ra(?iVma. Tie posterior end of the present shell is

doubtless narrower, more elongated, and more comprei-sed laterally than

it is [in A. Conradiana pi'opei-, but in a large and fine series of both

forms, from the Sucia Islands, the anterior end of each is precisely simi-

lar, as may be seen by a comparison of figures 5 and 6 on Plate 18. The

types of Astarte cardinioides prove to be only large and badly preserved

individuals of .4. T'^.sca/^a, with their ribs worn flat under the matrix,
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obliquely distorted specimen of A. Tuscina,

Trigonia Evansana, Meek.

Trigonia Evamana^ Meek. —Trans. Alb. Inst., Vol. IV., p. 42.

Trigonia Evansii Gabb, as of Meek.—Pal. Cal., Vol. I., p. 189, pi. 25. fig. 177.

Trigonia Evansii, Meek. —Bui. Geol. and Geogr. Smv. of Terr., Vol. II., No. 4

p. 359, pi. 2, figs. 7, la and 76.

"Cretaceous beds at Nanai mo, Vancouver's Island. " Meek. North-

west Bay, Y.I., seven or eight specimens with the shell presei'ved, also

at the Sucia Islands, a few casts, with portions of the exfoliated test

attached ; both in Division A ; J. Richardson, 1872 and 1874.

Trigonia Tryoniana, Gabb.

Plate 18, figure 7.

Trigonia Tryoniana, Gabb.—Fa\. Cal., Vol. I., p. 188, pi. 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 T. Tryoniana,

in which the oblique series of tubercles are unusuall}^ numerous and

closely disposed.

NUCULA PECTINATA (?) SOWERBY.

Plate 18, figure 8.

Nuculapectinata, Soicerhy. —Min. Coneh., Vol. II., p. 207, pi. 192, figs. 6 and 7.

Nucula peclinata, Mantell. —Geol. of Susse.x, pi. 19, figs. 5 and 9.

Nuculapeclinata, UOrbigny.—Pal. Franc., Terr. Cret. Vol. III., p. 178, Atlas, pi. 303, figs.

8-14.

Lower part of the Trent River, in Division B; J.Richardson, 1871.

A distorted left valve, whose surface has been pressed down on, and its

margin strongly indented by, a large fragment oi Entalis Cooperi which

lies obliquely under it. The crowded radiating ribs of this specimen are

in every respect similar to those of N. jyectiiiata, 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 2G9, it is stated

that the umbones of shells of the genus JSucula are "turned towards

the short posterior side," and hence it would seem that the excavated

space which D'Orbigny calls the lunule of N. pectinata, is really the

posterior area or escutcheon.
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NucuLA (Acila) truncata, Gabb.

Nucula truncata, Gabb. —Pal. Cal., Vol. I., p. 198, pi, 26, fig. 184.

Nueula [Acila) truncaln^ Gabb,—Idem, Vol. II., pp. 197 and 250.

North-west side of Hornby Island, in Division D; {labriola Island and

S.W. side of Denman Island, in Division B
;
Xanairao Eiver, V. I., two

miles and a quarter up, and Protection Island, in Division A; J. Rich-

ardson, 1871-75.

(Nucula Traskana, Meek.

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

Nucula Traskana, Meek.—Bui. Geol. and Geogr. Siirv. of Terr., Vol. II., No. 4, p. 356.

Nanaimo or Comox, V.I. Meek. " A species which," Mr. Meek says,

" will probably be recognized by its ventricose, ti'igoual-ovate form, and

nearly central beaks. " No shell cori'esponding- to the descriptions of

N. Traskana has been detected in any of Mr. Eichai-dson's collections.)

Yoldia Striatula, Forbes. (Sp.)

Plate 18, Figure 9.

Ltda striatula, Forbes. —Trans. Geol. Soe. Lond
,
Series 2, Vol. VII., p. 148, pi. 17

fig. 14.

Yoldia striatula, Stoliczka.—Cvet. Pelecyp. S. India, p. 323, pi. 4, fig. 2, and pi. 17, fig. 6.

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

Denman Island, in Division B. ; Sucia Islands, in Division A.; J.

Richardson, 1871-75.

Besides the concentric striso of grow th, the surface of the valves of

this little shell is marked with minute, sub-oblique. imj)ressed 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.

AxiNiEA Ve.ITCHII, (tABB.

Axinma Veatchii, Oabb. Pal. Cal., Vol. I., p. 197, pi. 25, figs. 183 and 183a.

North-west side of Hornby Island, in Division D. ; Blunden Point

(large and common), North-West Baj^ (also numerous and large), and

entrance to Departiu-e Bay, V. I. ; also at the Sucia Islands (where it is

plentiful but usually small), in Division A.; J. Richaidson, 1871-75.
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(ARCA ? EQUILATERALIS, MeEK.

Area (Cucullxa?) equilateralix^ Meek.—Trans. Alb. lust., 1857, Vol. IV., p. 40.

Area? equilateraliSj Meek. —Bui. Geol. and Geogr. Surv. of Terr., Vol.11.,

No. 4, p. 357, pi. 2, figs. 6 and 6a.

"Nanaimo(?) Yancouvei- Island
; Cj-etaceous.'" Meek. Not obtained at

any of the localities visited by Mr. Eiehanison.)

Nemodon Vancouverensis. Meek. (S]».)

Plate 19, figures 1 and la.

Area Vancouverensis, Meek. —Trans. Alb. In.st, Vol. IV., p. 40.

Area Breweriana, Gabb. —Pal. Cal., Vol. I., p. 193, pi. 25, fig. 181.

Grammatodon ? Vancouvereims, Meek.— Bui. Geol. and Geogr. Surv\ Terr., Vol. II., No.

4, p. 356. pi. 3, figs. 5 and 5<i.

'• Koomooks, Vancouver Island
;
CretaeeDUs."' Meek. South-west side

of Hornby Island, in Division D ; south-east end and south-west side of

Dennian Island, in Divisions C and B ; Sable Eiver and Blunden Point,

V. I., in Division A; J. Eichardson, 1871-73.

This species was described from individuals which \vere ju-obably

immature; for the length of the ty])e figured b}' Meek is stated to be

0-75 inch, and the height 0-47. The specimens collected by Mr.

Richai'dson, which ai-e believed to be referable to .4. Vnncouverensis, show

that the shell, when adult, attained to a length of u])wards 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

hinge line and basal margin ai-e nearl}' parallel, the posterior eud 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 nearl}^ to Meek's description and figures of A.

Vancouverensis. In another variety the posterior side is distinctl}' Avider

than the anterior; the hinge line and basal mai-gin are not quite parallel,

but somewhat divergent, and the cardinal margin ascends graduall}' from

the anterior to the posterior end ; the venti-al 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 blunth' pointed below. The fine adult specimen from Blunden

Point, represented on plate 19, gives a good idea of the sha])e 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 ])lalc, which is nearly as long as the shell itself, is straight

above, slightly ai-cuate below, and widens outwards at each end.

Opposite to the beaks, or a little behind them, thei*e are a few minute,

crowded, granulai- 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 live 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 the

teeth are to the inner margin of the hinge plate the shorter they are,

and vice versa. The u])per posterior tooth is more than half the length

of the hinge line.

Mr. Meek says: •'! am not well enough acquainted with the hinge of

this little shell to be quite siu-e that it is congeneric with the form on

which I proposed to found the genus Grammntodon in the " Palaeontology

of the Up])er Missouri." One of the casts shows a little of the impression

of the hinge in front of the beaks, with apj^arently four or five small

teeth or denticles, ranging obliquely forwai'd and upward." *

The hinge dentition of the siib-geinis 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

antei'ior cardinal margin
;

posterior lateral tooth double, very long,

linear ; under the apex a few granular teeth." j 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 Area Eufalensis, tlie 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 reception of two fully developed teeth, and one

rudimentar}' 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 Geolog-lcal and Geographical Sui-vey of the Territories, Vol. 2, No. 4, p. 35T

t American Joui-nal of Conchology, Vol. v., (18T0) p. 9T.
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CucuLL^A (Idonearca) TRUNCATA, CtABB.

Plate 19, figures 2 and 2a.

Cucullxa truncata, Gabb. —Pal. Cal., Vol. I., p. 196, pi. 25, flg. 182.

?z= C. (IdoTiearca) Nebrascensis, Owen.— See Meek's Rep. Cret. and Tert. Foss. U.

Miss. Co., p. 88, pi. 29, figs. 5, a, b.

?=aC. (^Idonearca) Shumardi., M. & H.—See the same work, p. 86, pi. 28, figs. I5a-g,

and pi. 29, fig. 4.

Possibly a var. of C. glabra, Parkinson.—For the synonymy of this species see Pictet &
Campiche's Pal. Suisse, Foss. Ste. 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 Nanairao River, two miles and a-half up, and North West

Bay, Y. I. ; also at the Sucia Islands ; J. Richardson, ISIl-TS.

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 jjosterior side is shorter tiian the

anterior. Others have almost exactly the same outline as the " mature

specimen" of CucuUcca Nebrasce7isis figured b}' Meek, and in these the

posterior side is longer than the anterior, the former being produced and

very obliquely truncated at its termination. Young shells, about an

inch in length, are marked by crowded radiating ribs, which are nodulous

in consequence of their being crossed by equally numerous, raised,

concentric stria?. In adult individuals the radiating ribs are never

nodulous, and sometimes become nearly obsolete. The left valve is

invariably larger than the right. The height, as measured from the top

of the beaks to the base, is usually a little less than the length, and

slightly greater than the thickness through the closed valves. 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 2:)laced, and are not

minute, granular, or arranged in two or three rows which ascend

obliquely upwards and outwards, as in Nemodon. Some of tbese central

denticles are little more than raised, rounded tubercles.
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According to Mr. Gabb, " C. truncata is allied to C. Nebrascensis, Owen;
but differs in the smaller beaks, proportionally longer form, more

oblique truncation posteriori}^ and in being moi-e 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

imaginar}- point, while in the i^re^ent species they are parallel with each

Other and witli the uppei- edge of the hinge plate, and their inner ends

are bent at a i-ight angle." * Since these remarks were written Mr.

Meek has published excellent new desi-riptions and figures of 0. Nebras-

censis, and a comparison of these with twenty more or less perfect

specimens of 0. truncata 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 CucuUcea Nebrascensis of

Owen, C. Shumardi of Meek & Hayden, and 0. 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 which C.

fibrosa, Sowerby, is generally admitted to be a synonym. At present it

does not seem jiossible 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

to C. truncata that C. glabra does to C. fibrosa. In 0. glabra proper, as

the name imports, and in C. Nebrascensis, the radiating ribs are absent or

nearly so at all stages of growth, but in 0. fibrosa, 0. Nebrascensis

and C. truncata they are alwaj's present, though sometimes rather

obscure.

In 1860 Mr. Meek united C. Shumardi to C. fibrosa, but subsequently

changed his opinion on this point, on the ground, first, that C. fibrosa " is

a Gault and Greensand species," while C. Shumardi " has only been found

in beds equivalent to the true chalk ; "y 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 arguments it

may be replied : (1) that the circumstance that C. fibrosa is known to

occur in the Lower Greensand, Gault, and Upper Greensand of Europe

is no reason why it should not be found on the horizon of the chalk

proper in America; and (2), though D'Orbigny certainly does say that

the right valve of C. fibrosa is larger than the left, yet on figure 6 of

• Paliuontology of California, Vol. I., p. 196.

t Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country,

p. 87,
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plate 312 of the Atlas to Volume IJl. of the •' Ten-aiiis CnHae^s;' which

i^s described as a cast of G. fibrosa, viewed at the buccal side, the left

valve is unquestionably represented as the larg-est.

It is, however, only proper to add that in an adult specimen of C.

glabra figured b}- D'Orbignj^ the length is one-thi.d greater than the

height, whereas in C. truncata and C. 2\ebra6cenm the height and length

are often nearlj^ equal, and in the most elongated specimens of the latter

yet collected, the length is only one-sixth greater than the height.

Mytilus pauperculds, Gabb.

Mylilus yaiqierculus. Gabb. —Pal. Cat., Vol. I, p. 183, pi. 25, fig. 165.

Compare M. subarcuatin', Meek k Hayden. —See Meek's Rep. on Inv. Cret. &

Tert. Foss. U. Miss. Co., p. 69, pi. 38,

figs. 2ff, b.

Sucia Islands, in Division A ; J. Richardson, 187-i. 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 b}^ Gabb, but

probably belongs to the same species.

MODIOLA ORN'ATA, GaBB.

Modiola ornaUi, Gabb.—Pal. Cal., Vol. I., p. 184, pi. 24, fig. 166.

K". 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 localitj'. Closely allied to Modiola pedernalis. Roemer, 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 J7. ornata. Both belong to Swainson's sub-genus Brachy-

dontes.

Pi.xna calamitoides, Shumard.

Plate 20, figures 1, 1« and 16.

Pinna calamitoiJes, Sbnmard.—Trans. Ac. Sc. St Louis, 1858, Vol. I., p. 124.

"Shell elongated, triangular, compressed, slightly ciirved, iimbones

rounded ; buccal portion attenuated ; ligament margin acute, arcuate

;

pallial margin gently concave; surface marked with about fourteen

slender, rounded, longitudinal ribs, separated by much wider spaces than

the ribs. On the ligamental side of the shell these ribs are quite distinct,

regular and nearl}' equidistant, but on the j^allial portion they are ])ar-

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 somewhat mntilated, the extremities being broken off and the sur-

face more or less exfoliated. An examination of more perfect individuals

may therefore render it necessary to slightly modify the above descrip-

tion."

" For. and Loc.—Cretaceous formation of Kanaimo Eiver, 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.

Eichardson 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, fi-om the Chico Group

of California, is very closely allied to the present shell, and may prove

to be identical with it.

(Meleagrtna antiqua, Gabk.

Meleagrina antiqua, Gabb.—Pal. Cal., Vol. II., p. 192, pi. 31, fig. 89.

"Prom Departure Bay, Nanaimo, Vancouver Island, associated with

Trigonia JSvansana, Pecten Traskii, and other fossils equally characteris-

tic of the Chico Group." Gabb. No specimens of this shell were col-

lected hj Mr. Eichardson.)

Inoceramus undulato-plicatus, Ecemer.

Plate 20, figures 2 and 2a.

Inoceramus undulato-plicatus, Kccmer.—Die Kreidebildungou von Texas (1852) p. 59,

pl. 7, fig. I.

" Testa oblique ovata, subtetragona, parum convexa, concentrice irre-

gulariter striata, radiatim undulato-plicata; plicis latis, parum elevatis,

subnodosis, a linea testae diagonali ad pei'ipheiiam divergentibus, subar-

cuatis. Strato superiore fibroso testa3 tenui." At the waterfall of the

Guadalupe below New-Braunfels, Texas. Eoemer.

" Septarian clays at J^anaimo and Valdez Inlet: " Etheridge. Lower

Shales, Division B, at Sable Eiver, V. I., not very common ; Productive

Coal Measures, Division A, at Blunden Point and North West Bay, V. I.,

abundant, perfect, and in fine condition ; J. Richardson, 1871 and 1872.

A peculiarly sculptured shell, not likely to be mistaken for any
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described Eui-ojiean 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 folds diverge 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. Eichardson is fully live inches

and a half in height, from the summit of the beaks to the opposite

margin.

Inocebamus mytilopsis, Conrad.

Plate 20, figure 3.

Iiioceramus mi/tiloides, Rcemer.—Die Kieidebildungen von Texas, p. 60, pi. 7, fig. 5

(As of Mantell.)

Inoceramua viytilopsis^ Conrad.—Emory's Rep. U. S. and Mex. Bound. Surv., Vol I., p.

152, pi. 5, figs. 6ff, b.

Texas: Rcemer and Conrad. Septarian clays at Nanaimo and Yaldez

Inlet; Etheridge. Trent River, Y. I., above and below the fiills, also

Bradlej' Ci-eek, in Division B
; J. Richardson, 1871.

As will be seen b}' the synonjmiy above quoted. Dr. Ferdinand Roemer

has identified this shell with the Inoceramus mytiloides of Mantell, which

most paheontologists have united to the widely distributed I.problematicus

of Schlotheim, Avhile Conrad regards it as a distinct species. The Trent

River specimens of 7. mytilopsis are in all respects similar to the Texan

shell figured by Roemer, and both differ from the typical form of f. myti-

loides or /. problematicus in their proportionately longer hinge line, which

runs much more nearlj' 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 oblitj^uel}^ 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 Yancouver examj^les of

I. mytilopsis the margin of the lower half of the shell is not subangulfr

in the middle, but forms a broadly rounded semiovate curve which

extends from the beaks to the termination of the pDsterior end below,

and the hinder extremity is narrowly rounded.



no

In the comparative length of its hinge line, this Inoceramus somewhat

resembles the Nebraska variety of I. problematicus de.-^cribed and tigui'ed

by Meek as /. jjroblematicus, var. aviculoides.'''

Inoceramus Vancouv^erensis, Shumard.

Plate 20, figures 4, 4ff and 4^.

Inoceramus Vancouvei-ensis, Shumard. —Trans. Ac. Sc. St. Louis, Vol. I., (1858) p.

123.

?= Inoceramus Mliotii, Gahh. —Pal. Cal. Vol. II., (1869) p. 193, pi. 31,

fig. 90«.

?= Inoceramus alius, Mctik. —Hayden's Rep. G-eol. Surv. Terr., 1871, p.

302.

«« " " " —Rep. Inv. Cret. and Tert. Foss. U. Miss, Co.>

p. 43, pi. 14, figs, la, b.

Compare Inoceramus'propuiquus, Munster.—Goldfuss. Petr. Germ. Vol. II
,
(1840) p.

112, pi. 109, figs. 9a, h.

"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 regulai-ly rounded, and forming

together nearlj^ a semicircle; anal side lengthened, its margin gently

arched, and forming, with the cardinal margin, rather more than a right

angle; umbo verj" ventricose above; beaks directed obliquely forward,

incurved, very elevated, obtusely jjointed, situated neai'est the buccal

margin; surface marked with broad, rounded, unequal concentric folds,

and fine, nearly equidistant, slightl}^ prominent concentric lines. In

very young specimens a few longitudinal stria^ are to be seen passing

over the umbo, which, in most specimens 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 surfiice. This

latter variet}^ of our shell resembles somewhat Inoceramus convexus

(Hall & Meek), from which it is easily distinguished by the concentric

lines of the surtace, which are much wuler apart. The I. Vancouverensis

is also much less oblique, and this character also separates it from

I. Sat/ensis (Owen), to which it bears some resemblance."

" Dimensions.—The measurements of the best specimen in the collec-

tion are—length, four inches ; height, four inches ; thickness of left valve,

• Report on the Uivertebrate Cretaceous and Tertiary Fossils of the Upper Missouri Country,
p. 63, pi. 9, flg. 4.
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three-quarters of an inch. There are, however, some fragments which

show that this species attains a much greater size, ]ierhaps more than

double the dimensions here given."

"Form, and ]joc.—Occurs in the dai'k argilhiceuus, compact limestone

of Xanaimo River, Vancouver's Island. '"-Shuniard.

Nunaimo Eiver, two miles and a quarter up, Protection and Saturna

Islands; Yesuvius Bay on Salt Spring or Admiralty Island ; in Division

A ; a few, not very good specimens from each of these localities. Sucia

Islands, also in Division A, ninety-tive examples, many of which are

well preserved and nearly ])erfect; J. Eichardson, 1871-75.

In about ninety or ninety-tive per cent, of the specimens of /. Vancou-

verensis collected by Mr. Eichardson, 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 verticall}' in others, and these latter shells

can scarcely be distinguished from the I. alius of Meek. I. ElUotii of

Gabb apj)cars also to be possibly synonymous with /. Vancoiwerensis. It is

quite likely that the present species may ])rove to be identical with the 7.

propinquus of Munster, M'hich Eichwald, Geinitz, Pictet and Stoliczka

regard as a large variety of I. problematicus, Schlotheim. Goldfuss' des-

cription and tigures of 1. propinquus ap])ly remarkably well to most

specimens of /. 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. propinquus.

A few excejjtional 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 proljablj^ this form of species that Dr.

Shumard had in view when he comjiared it Avith T. convexus and I.

Sagensis. I. convexus, 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 J. 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 /. Vancouverensis

approach rather near to 1. JS'ebrascensis, 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 veiy 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 Wis-

consin, (1852) p. 582, pi. 8, fig. 1,

Inoceramus Sageyisis, Owen. —lb., pi. 7, fig. 3.

Inoceramus Sagensis^ var Nebrascensis, Meek.—Rep. Inv. Tert. and Cret. Foss. U. Miss.

Co., p. 52, pi. 13, figs. 2«, b.

"Septarian clays at Nanaimo and'Valdez Inlet;" Etheridge. Sucia

Islands, in Division A ; J. Eichardson, 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 Texanus^ Conrad.—Emory's Rep. on the U. S. and Mex. Bound. Surv., Vol,

I., (1857) p. 152, pi. 5, fig. 7.

"Septarian clays at Nanaimo and Valdez Inlet ;" Etheridge. An
imperfectly characterized species, not identified as occurring in any of

JVIr. Eichardson's collections,")

Inoceramus Crippsii, var proximus.

Inoceramus proximus, Tuomey. —Proc. Ac. Nat. Sc. Phil., 1854, Vol. VII.

p. 171.

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

/. proximus, Tuomey ? Meek. —Rep. Inv. Tert. and Cret. Foss. U. Miss.

Co., (1876) p. 53, pi. 12, figs, la, b.

« " " " var subcircularis. Meek.—lb. p. 55, pi. 12, figs. 2a, b.

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

Vol. II., No. 4, (1876) p. 358, pi. 3,

figs. 1 and la, but perhaps not figs.

3 nor 3a of the same plate.

.?=/. Whitneyi, Gabb. —Pal. Gal., Vol. II., (1869) p. 193, pi.

32, fig. 91.

Lower jjart of the Trent Eiver, in Division B ;
Nanaimo Eiver, two

miles and a quarter up, and Blunden Point, V.I., also at the Sucia Islands,

in Division A; J. Eichardson, 1871-74.

The writer feels satisfied that the I.proximus from Mississippi, Alabama

and the Upper Missouri Country cannot be satisfactorily separated from

the I. subundatus of Vancouver Island, even as a tolerably well marked
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variety. I. Whifneyiof Gabb, from the Chico Group of California, appears '

to be more like the type of /. On'ppsii as figured by European writers,

and differs from the present shell ou\y in its somewhat greater length in

proportion to its height, and in its slightlj^ more prominent beaks.

iNOCERAirus Crippsii, var. Suciensis.

Inoceramus Crippsii, var subundaius, Meek, (in part.)—Bui. Geol. and Geogr. Surv. of

Terr., Vol. II., No. 4, pi. 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. Eichardson, IStl. 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.

Ml'. Meek's figures on plate 3 of Vol. II., No. 4, of the Bulletin of the Geo-

logical and Geographical Survey of the Territories give a very correct

idea of the outline of the valves, and of the relative proportions of the

umbones in both varieties ; but it is worthy of note that the right valve

of the var. Suciensis, from Denman Island, is much more inflated than it

is represented as being in the specimen tigured by Mr. Meek, and that

the concentric folds of the former are nearly obsolete.

Inoceramus Crippsii, var. Barabini.

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

Inoceramus gibbus, Tuomey. —Proc. Ac. Nat. Sc. PhiL, (1854) Vol. VII.,

p. 170.

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

Inoeeramtts Crippsii? var. Barabini^ Morton.—Meek. Rep. Inv. Tert. and Cret. Foss. U
Miss. Co., p. 49, pi. 12, fig. 3, pi. 13, figs.

la, 6 and c, also woodcuts Nos. 1 and 2

on p. 50.

New Jersey, Morton; Alabama, Tuomey; Yellowstone Eiver, Mon-
M
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tana
; Meek. Sucia Islands, in Division A ; J. Eichardson, 1874. Six

good 82:)ecimens.

This is the oblique, transversely elongated, and narrowly subovate form

of the species, which is regarded by Meek as the type of Morton's 7.

Barahini.

(Inoceramus confertim-annulatus, Ecemer.

Inoceramus confertim-annulatus, Ecemer.—Die Kreidebildungen von Texas (1852), p. 59,

pi. 7, fig. 4.

" " " Conrad, in Emory's Kep. on the U. S. and

Mex. Bound. Surv., Vol. I., (1857) p. 151,

pi, 5, fig. 5.

" Nanainio and Yaldez Inlet." Etheridge. Apparently a compressed

variety of I. Crippsii, with close set, numerous, concenti-ic undulations.

No specimens were collected by Mr. Eichardson which accord precisely

with the descriptions and figures of Eoemer's species.)

Lima multiradiata ? Gtabb.

Lima 7nultiradiata, Gabb.—Pal. Cal., Vol. II., p. 201, pi. 33, fig. 101.

Entrance to DejDarture Bay, in Division A; J. Eichardson, 18*71.

An imperfect cast of both valves of a rather large Lima of the

Plagiosioma 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

ai-e separated by rather wider and shallowly concave interspaces, but on

fragments of the rather thick test which still adhere to the cast of the

right valve the ribs are nearly obsolete, though the lines of growth are

well marked.

(Pecten Traskii, Gabb.

Pecten Traskii, Gabb.—Pal. Cal., Vol. I., p. 200, pi. 26, fig. 187, and Vol. II., p. 198, pi.

32, fig. 95.

" North shore of Departure Bay, near Nanaimo, Yancouver Island."

Gabb, A fragment of a valve of a Pecten collected at the same locality

by Mr, Eichardson in 1871 may belong to this species, but only the inner

surface of the test is visible, the exterior being completely buried in the

tough, tenacious matrix.)
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HiNNiTES, OR Spondylus. (Sp. undt.)

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

Two very imperfect single valves.

ExoGYRA. (Sp. undt.)

Entrance to Departure Bay, Y. I., 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,f both of which

are possibly varietal forms of the E. haliotoidea of Sowerby and other

EurojDean writers. These three shells have one character in common,

namely, that the keel or ridge on the up])er 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 low^er portions of the keel are separated from the outer edge of the

valve by a rather wide space.

OsTR^A. (Sp. undt.)

Entrance to Departure Bay, V, I., 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, 5a, 5b, 5c and 5d.

Anoviia Vancouverensis, Gabb.—Pal Cal., Vol. II., p. 202, pi. 33, fig. 102.

Compare Anomia lineata, Gabb.—lb., Vol. I., p. 203, pi. 26, fig. 193.

Two species of Anomia are described and figured in the " Palaeontology

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, pi. ae, figs. I92a, to, and pi. 31, fig. 273a.

t Jom-nal of tlie Academy of Natural Sciences of Pmiadelpliia, Vol. 3, Second Series, p. 330,

pl.'34, ng. 15.
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beak of upper valve small, distinct, marginal or submarginal. Surface

marked by fine, linear, radiating ribs, often dichotomous, 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

unknown ; lower valve flat, marked by strong lines of growth and by

very faint radiating lines ; aperture elongated, oblique, occupying

nearly a third of the diameter of the shell. Diameter one inch." Mr.

Gabb also remarks :
" It is not impossible that this may prove to be the

under valve of A. lineata, 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. Eichardson in 1871 on the banks of the Trent Eiver,

V. I., above the falls, are full of detached upper valves of a species of

Anemia, whicli the writer has very little hesitation in referring to A.

Vancouverensis. Ujjwards 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 ai-e more elongated transversely than others, but the

length is always greater than the height. The beaks, which are small,

marginal, and not much elevated, are situated at varying distances

between the centre and the left margin, but are sometimes placed very

near the latter. The concentric striaa 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 striae, which are too small to be seen with the naked eye,

and which can only be defined clearly by the use of a somewhat powerful

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 shells to which they were formerly attached, the most abundant

species with which they are associated being Ptychoceras Vancouverense

and Inoceramus mytilopsis.

If the specimens last described are really the upper valves of A.

.



177

Vancoiwerensis, 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.

BEACHIOPODA.

Terebratula Wacoensis, E(EMER.

Terebratula Wacoensis^ Kcemer.—Die Kreidebildungen Von Texas, p. 81, pi. 6, figs. 2, a,

bj c.

Banks of the Trent River, V. I., in Division B; J. Richardson, 1871.

A well preserved and nearly perfect cast.

Rhtnchonella. (Sp. undt.)

Sucia Islands, in Division A ; J. Richardson, 1874. One nearly perfect

but immature specimen, which is litile 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 si^ecimen collected

is about twenty.

DisciNA Yancouverensis. (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; ajiex

not very prominent nor much raised, placed a little on the posterior

side of the middle, but very nearly central. Sm-face marked apparently

with regularly-disposed, nearly equi-distant, concentric striations, or

raised lines of growth.

Greatest diameter, about an inch and a quarter.

S. W. Side of Ganges Harbour, on Salt Spring or Admiralty Island, in

Division A ; J. Richardson, 1874. An imperfect upper valve with the

surface water-worn, and consequently with the finer surface mai'kinga

obliterated.
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ANTHOZOA.

Smilotrochus (?) Vancouverensis. (N. Sp.)

Plate 20, figures 7 and la.

Corallum small, shortly and broadly conical, not much higher than wide,

slightly curved, transverse section nearly circular in outline, upper margin

oblique, sides spreading and rapidly divergent, base acute. Calyx ap-

parently rather shallow, septa about thirty, extending from the outer wall

to within a short distance of the centre. Surface mia-ked with crowded,

smooth (?) radiating ribs.

Greatest height, five lines ; breadth at the top, four lines.

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

The surface markings are not well shewn, and the upper margin of the

coral is partly bi-oken away. The ribs and septa both appear to have

been smooth, and neither seem to have been elevated above, or to have

projected beyond, the up|)er margin of the coral. -The septa are so crushed

and distorted that it is impossible to make out their cyclical arrangement,

but they tippear to have been grouped originally in pairs, which coalesce

or unite at their inner terminations, and which alternate with simple,

entile septa.

Platytrochus speciosus, of Gabb and Hoi-n,* is straighter than the present

species, its upper margin is more nearly horizontal, and its septa and

costffi are said to be both granulous and exsert.

Smilotrochus curtus,'f of the Chico Gi-oup of California, has " the base

rounded or very blunt," and the "sides but slightly diverging."

* "Journal of the Academy of Natural Sciences of PMladelpM^," New Series, Vol. IV., p. 399,

pi. 69, flgs. 15-lT.

t
•' Palseontology of CaUfornla," Vol. II., p. 205, pi. 34, flgs. 106 and 106a,
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COIS'CLUSION,

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 Cowitcheu district. The

following table has been constructed 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 foiu'

larger groups into Avhich 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 tive 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
Cretaceous.

Names of Species in Mr. Eichardson's

Collections.

' California

Cretaceous.

cephalopoda.

Nautilus Suciensis .

,

" Campbelli , . ,

.

Heteroceras Conradi

Ammonites Gaideni

" Vancouverensis

'< Veiled^

" Selwyuiauus

" Indra

" complexus, var. Suciensis.

" Newberiyanus

( Carriedforward)

cS O
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Vancoutee
Crbtackous.

A. B. C

Names op Species in Mr. Richardson's

Collections.

California
Crbtaoeous.

03 O
CO C5 oo

a a,
o P

Ho

26 14

(^Broughtforward)

.

Ammonites Jukesii

Hamites cylindraceus

Ptychoceras Vancouverense

.

Baculites Chicoeneis ?

" occidentalis

gasteropoda.

Surcula Suciensis

" raricostata

Fulguraria Navarroensis .

.

Fnsus Kingii

Serrifusus Dakotensis, var, Yancouver-
ensis

12

Peri,ssolax brevirostris

Littorina compacta

Potamides tenuis

" " var. Nanaimoensis...,

Cerithium Lallierianum, var. Suciense

Tessarolax distorta ,

Anchura stenoptera

" exilis

Amam'opsis Suciensis

Gyrodes excavata ,

Sycodfcs glaber

Hindsia nodulosa

(
Carriedfonvard)
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Vancoutkb
Cretackocs.

26

44

14

23

Names of Species in Mr. Eichardson's

Collections.

12

1 20

(^Brought forward)

Cirsotrema teuuisculptum
,

Opalia Mathewsonii

Margarita ornatiBsima

Stomatia Sucieasis

" " var. carinifera.

.

Anisomyon Meekii ?

Cinulia obliqua

Cinuliopsis typica

Hamjnea Hornii

Deutalium Nanaimoense

(?= D. stramineum, Gabb

Eutalis Cooperi

LAMELLIBRANCHIATA.

Teredo Suciensis

Martesia clausa

Corbula Traskii ?

" minima

Periploma suborbiculatum

Anatina sulcatina

" Tryoniana. (Loose, J. R.)

Thracia subtruncata

Pholadomya Royana

Homomya concentrica

Cymbophora Ashburnerii

( Carriedforward)

California
Cretaceous.

^ O "S o

1C5

16

o D

Ho
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VaNCOUTER
Cretaceous.

Names of Species in Mr. Richardson's

Collections.

California
Cretaceous.

02 C5 ues

44 23 1

64 21

20

28

(^Brought for10ard)

Macti'a Wan-enana

(?=bmooth var. of C. Asbburnerii.)

Telliria Matbewsonii

"
. quadrata

" occidentalis (Meek not Morton.).

Linearia Suciensis

Lineavia (Leiothyris) Meekana

Callista Jaciniata

Caryatis plana

Dosinia gyrata

Eripbjia umbonata

Cyprimeria lens

Tbetiopsis circularis

Veniella crassa

LfEvicardiiim Suciense

Protocardium scitulum

Concbocele cretacea

Lucina nasuta

" subcircularis

Clisocolus cordatus

Opis Vancouverensis

Astarte Conradiana

« " var. Tuscana

Trigonia Evansana

, (^Carriedforward)

.

26
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Vancod^'er
Cretackous.

A.

64

B.

27

80 39

D.

28

35

Names op Species in Mr. Richardson's

Collections.

[Brought forward)

Trigonia Tiyoniana

Nucula pectinata?

" truncata

Yoldia striatula

Axinjea Veatchii

Nemodon Vancouverensis

Cuculleea truncata

Mytilus paupercuhis

Modiola ornata

Pinna calamitoides

(?=P. Brewerii, Gabb)

Inoceramusundulato-plicatus

" mytilopsis
,

" Vancouverensis

(?=I. Elliotii, Gabb.)

" Nebrascensis, var. Sagensis.

" Crippsii, var.^proximus...

,

(?=I.Whitneyi, Gabb.)

" Crippsii, var. Suciensis...

,

" " var. Barabini

Lima multiradiata ?

Anomia Vancouverensis

(?=A. lineata, Gabb.)

.(^Carried forward)

.

California

Cretaceous.
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Vancouver
Cretaceous.
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of these shales have been recognized also on 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, or in Divisions C to G, inclusive, of the Nanaimo district.* Yet, as

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.

Turning next to the columns on the right hand side of the table it will

be seen that at least one species of Cei^halopoda, ten of Gasteropoda and

nineteen of Lamellibranchiata, collected by Mr. Eichardson, occur also

in the Chico Group of California, and that about nine per cent, of the

fossils in the list are common to the Coal-bearing rocks of Yancouver

and to the Martinez and Tejon Groups.

In the second volume of the Paleontology of California, Prof. Whitney

and Mr. Gabb maintain that the coal-bearing formation of Yancouver

Island is of the same age as the Chico Group, and this is no doubt true

as regards Divisions A and B of the Comox and Nanaimo districts,

which were the only parts of the formation that had been examined at

that time. Mr. Kichardson's collections show that the Productive Coal

Measures of the Cowitchen area and Divisions C and D of the Comox

Coal field also form part of the same north-westerly continuation and

modification of the Chico Group.

The Martinez is now generally regarded as only a local sub-division of

the Chico Group, of which it forms the uppermost member. It will be

noticed that seven out of nine Martinez species collected by Mr. Eich-

ardson in the Yancouver 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 joalajontological and stratigraphical grounds, it also seems most likely

that the coal formation of theNanaimo, Cowitchin and Comox districts is

* Some obscure organisms from the Upper Conglomerates (G.) of Hornby Island on the
north side of Tribune Bay, which Mr. Eichardson thought were fragments of a guard of a
Belemnlte (G. S. C, Rep. Prog., 1ST2-T3, p. 51), appear to the writer to be pieces of the shelly
tube of a Ter^o, possibly of T, Suciensis.
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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 jjositive evidence to show whether the three iipper 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 Slate, lose all their significance

when applied to the corresponding deposits on Vancouver and the ad-

jacent islands in the Georgian Strait,

In an appendix to one of Mr. Richardson's reports, Mr. Billings

remarks :
" According to the researches of Mr. F. B. Meek and Dr. F. V.

Hayden in Nebraska, and of Mr. W. M. Gabb 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 abun-

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

onl}^ species described as jjossibly common to the Cretaceous rocks of

that region and to those of California and Vancouver Island, is Ammonites

covij^lexus. 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 su^^posed land barrier are distinctly

defined, (except to the north-westwards,) its genei*al direction being

rejiresented 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 Palseontology of California. "The occui-rence 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 Siu'vey of Canada. Report of Progress for 1872-73, 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 occurrence in California of

Gryphcea vesicularis and TurriteUa seriatim-granulata , determined with

certainty, and of Nautilus Texanus 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 future 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 A7n?nonites complexus 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 hj^jothesis 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 banner between the oceans of

the period is scarcely tenable in the present state of our knowledge of

the subject. Mr. Eichardson's collections, so far as they go, show that

the faunre 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 missir.g link between the two Cretaceous oceans to the

north-westwards is also, to a certain extent, supj^lied by these Vancouver

fossils. Inclusive of those described in the present report, the exact

number of named species of marine invertebrata now known from the

Vancouver Uj^per 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 Eocky Mountains, as shown more in detail in the subjoined

lists.

1. Species common to the Upper Ci'etaceous of Vancouver and Texas,

(A. In Mr. Richardson's collections.)

Fulguraria Navarroensis. 1 Inoceramus mytilopsis.

Anatina sulcatina.
*

Terebratula Wacoensis.

Inoceramus undulato-plicatus.

Palaeontology of California, Vol. II,, pp. 257, 25S.
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(B. In Mr. Etheridge's lists of Nanaimo, Comox, and Yaldez Inlet

fossils, omitting Trigonia crenulata, which Mi-. Meek says is his

T. Evansana.)

Ammonites Texanus. i Inoceramus Texanus.

Cytherea Leonensis. | Inoceramus confertim-annulatus.

2. Possils found in the Upper Cretaceous of Vancouver, Mississippi,

and Alabama.

Gyrodes excavata. (=Gr. Spillmanii.) i Inoceramus Crippsii, var. proximns

Caryatis plana. (=Aphrodina Tippana. |
« « rar. Barabini.

3. Species which occur in the Upper Cretaceous of Vancouver and

New Jersey.

Heteroceras Conradi. i Inoceramus Crippsii, var. Barabini

Gyrodes excavata. ( =Natica infracarinata.)
|

4- Fossils believed to be common to the Upper Cretaceous of Vancouver

and to the Fort Pierre and Fox Hills Groups of Dakota, Nebraska

and Montana.

Serrifusus Dakotensis.

Mactra Warrenana.

Thetiopsis circularis.

Clisocolus cordatus.

Inoceramus Sagensis, var Nebrascensis.

" Crippsii, var. proximus.

" " var. Barabini.

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.

Mee'i.

Dentalium Nanaimoense, Meek. Dentalium gracile, Hall & Meek.

Tellina occidentalis, Meek (Sp.) Not Mor- Tellina equilateralis. Meek & Hayden.

ton.

Proiocardium scitulum, Meek. Piotocardium subquadratum and rarum

of Evans and Shumard.

Cucullasa truncata, Gabb. Cucullsea Nebrascensis, Owen.

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

Inoceramus 7ancouverensis, Shumard. Inoceramus altus. Meek.

The theory that the two oceans of the Cretaceous period in North

America were isolated by a continuou!^ land barrier is open also to objec-

tions of a pui-ely physical character. Dr. F. V. Hayden and other

geologists whose opportunities for a practical study of the question have
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bcL'ii exceplionally t'avoiu'ablt', maiutaiu tliat Uio latest clevatiuu ut the

Hock}' Mountains took phiee at a period long subsequent to the deposition

of tlie Cretaeeous rocks. The exact words made use of by Dr. ira3-den

in reference to this subjeet are:—"We believe, therefore, that the

elevated ridges which form the nuclei of the mountain ranges began to

emerge above the surface of the surrounding country, near the close of

the Eocene period."' "We think, also, that the evidence is clear that

there wore periods of subsidence and repose, but the thought which we
wish to illustrate is, that there was a slow, long-continued, quiet, upward

tendency which began near the close of the Cretaceous epoch, and

culminated in the present configuration of the western portion of our

continent, near the commencement of our present period." * Along

the eastern flanks of the Eocky Mountains, on tlic '-'Third Prairie

Plateau," in the vicinity of the forty-ninth parallel, strata holding

marine fossils of Cretaceous 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 Eocky Mountains had been effected

prior to the accumulation of these marine sediments, and that the whole

continent was sulisequently submerged to the depth of 3,000 feet, a water

communication between the two oceans would still be possible to the

north-westwards, l^y the valley of the Peace Eiver, as suggested to the

wi'iter by Dr. G. M. Dawson.

In the Cretaceous rocks of Europe and Southern India, whose local

fauna? have been studied and described by so many palasontologists, it is

fjund that a large number of the species have a very wide geographical

distribution. Stoliczka, fn- instance, says that one fourth of the

Cretaceous Cephalopoda, and twelve per cent, of the Pelec\-poda (or

lamellibranchiata) of Southern India, occur also in deposits of the same

age in Europe. Some of the fossils of the Yancouver Cretaceous appear

to have an equally extensive ••eographical range, as may be seen by

the following list of species, most of which are believed to be common to

the coal-bearing rocks of the Nanaimo and Conux districts and to the

chalk formation of Europe, Asia or Africa.

(j. Yancouver Upper Cretaceous species which occur in other localities

than North America.

Ammonites Gardeni, Bailey. —Cape of Good Hope
; Bailey. S. India and (?) Aus-

tria; Stoliczlia.

" Velledaj, Mich. —Gault of France and Switzerland
; Pictet. Caucasus

and S. India ; Stoliczka.

* American Journal of Science and Arts, Second Series, Vol. 33, (1SG2), p. 313.
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Ammonites Indra, Foibes.

" Jukesii ? Sharpe.

Hamites cylindraceus ? Defr.

Cerithium Lallierianum, D'Orb

Gyrodes excavata, Mich.

Coibula minima, D'Oib.

-S. India
; Fi rbcs and Stoliczka.

-Cr.alk of Londonderry, Ireland; Sharpe.

-U. Challv, France ; Maestricht beds, Denmark ; Pictet.

-Gault of France and Switzerland
;
Pictet.

-Trichinopoly district of S. India ; D'Orbigny and

Stoliuzka.

Pholadomya Pioyana, D'Orb. —Senonien or Upper Chalk of the Pyrenean basin

;

D'Orbigny.

—Upper Greensand of England, Germany and France,

Pictet. S. India ; Stoliczka.

-Gault of England and France. The Hornby Island

shell is perlu.ps distinct from the true N. peciinaia-

—S. India
;
Forbes and Stoliczka.

—Almost world Avide.

Caryatis plana, Sby. (Sp.)

Nucula pectinata ? Sby.

Yoldia striatula, Forbes.

Inoceramus Crippsii, Mant.

Fulguraria Navarroemls of Shiimurd, which is foiiucl in tho Upper

Cretaceous of Texas, California, Yancouver and the i^ucia Islands, is

prohably only a variety of the F. elongata, D'Orbignj^, of France and S.

India; and CucuUcca truncata, Gabb, from Vancouver and California, is

barely distinguishable from the European C. glabra.





PLATE XI.

Nautilus Suciensts (page 97.)

Figure 1. Side view of the most perfect specimen yet collected.

" 1 a. Outline of a septum of the same, to show the position of the siplnnicle.

Nautilus Campbelli, Meek (page 99.)

Figure 2. Outline of a detached septum of a small specimen.

" 2 a. Another portion of the same specimen, with some of the loose outer

chambers removed, showing the oancellate sculpture of the early

whorls, and the projecting, shelly cones surrounding the deep,

narrow, umbilical perforation.

" 2 b. Sculpture of a part of ditto, highly magnified.
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PLATE XII.

IIeteroceras Conradi, Morton, Sp. (page 100.)

Figure 1. The best specimen of this species in the collection.

" 1 a. Detached portion of the uncoiled part of the same specimen.

" 2. Fragment of another individual, consisting of one of the early whorls, to

show the width of the ximbilicus at this stage of growth.

" 2 a. Another view of the same.

" 3. Fragment of a nearly adult shell, showing an upward curve of the whorl

r>revious to uncoiling.
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PLATE XIU.

Am-momtes Selwynianus (ptigc 104.)

Figure 1. Front view of a cast of this species, witli portions of the test adhering to

it, to show tlie b^ak-like constrictions on the periphery.

•' ] a. Side view of ditto.

Aji.monites Imhia, Forbes (pago 105.)

Figure 2. Side view of a large individual.

" 2 a. Portion of the sidi' lobe (?) of the aperture of the same specimen.

Am.monites .JuKKsi: (?), Sliiirpc (i):igc 111.;

Figure 3. Side view of tlie f)nly specimen collected.

" ,j (^ Outline of aperture of ditto.

" o i. Sculpture of ditto, magnified.
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PLATE XIV.

Ammonites Newberryanus, Meok (paue 109.)

Figure 1. Side view of a specimen witli tlie test preserved

" 1 a. Outline of the aperture of another individual of the same species.

Hamites cylindraceus (?), Defrarice (pa^^e 113.)

Figure 2. Side view of the only specimen found.

" 2 a. Part of a septum of ditto.

Ptychoceras Vancouverense (page 113.)

Figure 3. Side view of the last limb and part of the last but one.

" 3 a. Central or nearly central portion of the penultimate limb.
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FLA TE XY.

SuRCULA SuciENSis (page 115.)

Figure 1. Dorsal view of a specimen, magnified.

" 1 a. Actual length.

SuRCULA RARicosTATA, Gabb (page 116.)

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

" 2 a. Actual length.

FuLGURARiA Navarroensis, Shumarcl, Sp. (page 11*7.)

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

known.

<• 3 a. Spire of another example.

Fdsus Kingii, Gabb (page 119.)

Figure 4. Ventral aspect.

Serrifusus Dakotensis, var. Vancouverensis (page 119.)

Figure 5. Dorsal view of the only specimen known.

HiNDSiA NODULOSA (page 125.)

Figure 6. Ventral view of a specimen from the Nanaimo Kiver, V. I., to show the

teeth and plaits on the columella. The outer lip is imperfect.

" 7. Dorsal view of an adult shell from the Sucia Islands.

PoTAMiDES TENUIS, Gabb (page 121.)

Figure 8. A perfect, but immature individual, slightly enlarged.

" 8 a. Actual length.

" 8 b. Portion of the sculpture of the last whorl but one, magnified.

POTAMIDES TENUIS, VAR. NaNAIMOENSIS (page 121.)

Figure 9j Ventral view of one of the best specimens collected.

" 9 a. 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. Dorsal aspect of ditto.
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PLATE XVI

.

Amauropsis Suciensis (page 12o.)

Figure 1. Ventral view of a specimei;, to siiow tlie shape of the aperture and

umbilicus.

Gyrodes excavata, Michelin, Sp. (page 124.)

Figure 2. Dorsal view of a small variety of this species, from the Sucia Islands

" 2 a. Ventral aspect of ditto.

ClUSOTUEMA TENUISOULPTU.M (page 127.)

Figure 3. Dorsal view of the type of the species, slightly enlarged.

" 3 a. Ventral aspect of the same.

" 3 h. Actual length.

" ;5 c. Sculpture of body whorl, magnifiL'd.

Stomatia 8'jciensis (page 128.)

Figure 4. Dor.sal view of a large bat imperfect specimen, with tlie defective part

restored in outline.

8tOxMAT[A Sl'ciensiS; var. carimfeua (page 128.)

Figure 5. Dorsal view of a specimen with four concentric ridges on the body

whorl.

AcMEA, iSj). uudt. (page loO.)

Fi.gure G. Cast of the interior, magnified, showing tlie muscular impressions.

" G a. Actual length.

CiNUEioPSis TVPicA (page 131.)

Figure 7. Ventral view cf the tyjjc specimen, showing the mouth.

" 7 a. Dor.sal aspect of the same.

" 7 b. Sculpture of body whorl, magnified.

II.VMINEA IIoRXii, Gabb, 8]). (page 132,")

Figure 8. Dorsal view of a small but very perfect individual, magnified.

" r! a. Actual lengtli.

'' 8 h. Portion of the surface markings, highly magnified.

Dkntalium Nanaimde-nse, Meek (page 133.)

Figure 9. A large but imperfect individual, partly restored in outline

" 9 a. Sculpture of ditto, magnified.

" 9 b. A smaller but more perfect specimen.

Entalts CoopEur, Gabb, 8p. (page 134.)

Figure 10. A large and nearly perfect example.

" 10 ff. Sculpture of the same, magnified.
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PLATE XVIIL

Veniella crassa (page 153.)

Figure 1. Left valve of the type specimen, with the posterior extremity restored

in outline.

L.EVICARDIUM SuciENSE (page 154.)

Figure 2. Right valve of the largest specimen collected.

Clisocolus cordatus, Meek & Hayden, Sp. (page 157.)

Figure 3. Left valve of a nearly perfect adult example.

" 3 a. Portion of the interior of a left valve, showing the hinge plate,

" 3 b. View of the corresponding portion of the right valve.

Opis Vancouverensis (page 158.)

Figure 4. Exterior of a right valve of the only specimen known.

" 4 a. Interior of the same, showing the hinge teeth.

Astarte Conradiana, Gabb (page 160.)

Figure 5. View of a perfect example, with both valves.

" 5 a. Interior of a detached left valve, showing the hinge teeth and part of

the crenulated basal margin.

Astarte Conradiana, var. Tuscana (page 160.)

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

parison with figure 6.

Trigonia Tryoniana, Gabb (page 161.)

Figure 7. A left valve.

NucuLA PECTiNATA (?), Sowerby, var. (page 161.)

Figure 8. Distorted left valve of a shell supposed to be a variety of this species.

YoLDiA STRIATULA, Forbes, Sp. (page 162.)

Figure 9. Left valve, enlarged, to show the surface markings more clearly.
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PLATE XIX.

Nemodon Vancouverensis, Meek, Sp. (page 168.)

Figure I. Left valve of a fine adult specimen.

" 1 a. Interior of a light valve, showing the hinge dentition.

OucuLL.EA (Idonearca) truncata, Gabb (page 165.)

Figure 2. Specimen in which the posterior side i.s unusually short and truncated

almost vertically at its extremity.

" 2 a. Another example whcse posterior side is produced and truncated very

obliquel)^ at its margin. This is the form of the species wJiich is

most like Meek's figure of C. Nebrasccnsis, Owen.

Mactra (Cymbophora ?) W.uiuEN.vN.A. -Mcck' it Ilin-clcu (])agc 142.}

Figure 3. Left valve, side view.

" 3 a. Eight valve of another specimen.

Cytherea (C,\llista) laciniata, Stolii-zka (page 148)

Figure 4. TiCft valve.

" 4 a. Sculpture of the same, magnified.



®Ig®]MD©H(SiVffi Oiimii"N5^IS^ (D)]? (HM^jMSI^o MESOZOIO FOSSILS.
VOL.1 PLATE 19.

A..H.F:-.or.i '"I-;! ollilL. "Wia..'3t^Ia^1.Imp^







PLATE XZ.

Pinna calamitoides, Shumard (page 167.)

Figures 1,1a and 1 b. Three detached fragments of this species.

Inoceramus undulato-plicatus, Eoemer (page 168.)

Figure 2. Right valve of a young but perfect specimen.

" 2 a. 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.

" 4 a. The most common form of the species, in •which the height considerably

exceeds the length.

" 4 b. Umbonal region of a specimen whose beaks are abnormally developed.

Anomia Vancouverensis, Gabb (page 175.)

Figures 5 and 5 a. Two upper valves, which retain the markings of some ribbed shell

on which they have grown.

" 5 b. An upper valve, showing the true surface markings.

" 5 c. Side view of the same, to shew the amount of convexity.

" 5 d. Minute radiating striaa of the test, highly magnified.

DisciNA Vancouverensis (page 177.)

Figure 6. Upper valve of the type specimen.

Smilotrochus Vancouverensis (page 178.)

Figure 7. Side view of the only specimen.

« 7 a. Transverse section of the same, at or near the summit.
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The publication of the present report has been much delayed, first,

by the removal of the Museum and Offices of the Survey from Montreal

to Ottawa in 1881, next by the death of Mr, J. H. Balbirnie, who was

to have lithographed the plates, in the sjDring of 1883, and lastly, by
the resignation of the artist, Mr. A. H. Foord, which practically took

place on the first of June, 1883.

-Most of the text has been written and four of the plates have been

printed off' more than twelve months ago.

Plate 33 will be issued with Part 4, which is now in course of pre-

paration, and which will complete the volume.

ALFEED R. C. SELWT^.

{jteological and Natural History Survey Office,

Ottawa, March 25th, 1884.





GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA.

MESOZOIC FOSSILS.

BY J. F. WHITEAV BS.

VOLUME I.

III. On the Fossils of the Coal-Bearing deposits of the Queen Charlotte

Islands collected bij Dr. G. M. Dawson in 1878.

Introductory Eemarks.

In 1872 Mr. James Eichardsoii visited the Queen Charlotte IsUmds

on behalf of the Geological Survey of Canada and spent a few days in

the examination of the Coal mines at Cowgitz and of the geological

structiu'e of Skidegate Inlet. A description of his observations on this

occasion will be found on pages 56-G5 of the Eeport of Progress of the

Survey for 1872-73. As pointed out in the first part of the present

volume, in which the species were described and figured, the small

series of fossils collected by Mr. Eichardson from these coal-bearing

deposits Avas scarcely sufficient to establish the exact geological hori-

zon of the latter.

Six years later a much more extended geological and geographical

exploration of the Queen Charlotte Islands was made by Dr. G. M.
Dawson, who has since published a detailed account of the results of

his explorations and of the conclusions arrived at therefrom in the

" Eeport of Progress " of the Canadian Survey for 1878-79, to which

the reader is referred for the fullest and latest information on the

subject.

The following tabular view of the formations which have been

recognized in these islands, in descending order, is condensed from

that given on page 48 B of the volume just cited, with some slight

additions and alterations suggested by Dr. Dawson.
24-3-'84.

1
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FORMATIONS RECOGNIZED IN THE QUEEN CHARLOTTE ISLANDS.

Post Pliocene.

Unconformity, with evidence of some flexure and disturbance ofTertiary beds.

Tertiary, probably Miocene.

Complete unconformity, with evidence of great disturbance. Chief period of

mountain makiii";. /

f A. Upper Sliales and Sandstones 1,500 feet.

I

B. Coarse Conglomerates 2,000 "

Cretaceous. -{ C. Lower Shales and Sandstones, with coal 5,000 "

I

D. Agglomerates 3,500 "

L E. Lower Sandstones 1,000 (?)
"

Total 13,000 feet.

Unconformity, but without evidence of great disturbance.

Teiassic, with probably also some Carboniferous rocks.

Preliminary lists of the Post Pliocene, Tertiary, Triassic and Palseo-

zoic fossils, prepared l>y the writer, are given in Di". Dawson's report.

By far the largest number of fossils collected by Dr. Dawson, however,

consisting of upwards of one thousand specimens, are from the Newer
Mesozoic strata of Skidegate and Cumshewa Inlets, which can now be

shown to be of Cretaceous rather than of Jurassic age. An ilhistrated

description of the various species obtained from these Cretaceous rocks

will form the subject of the present memoir. As shewn on the geolo-

gically coloured map of the islands which accomj)anies Dr. Dawson's

report, the Cretaceous rocks from which the fossils now to be

described were obtained occur in the form of a belt averaging nearly

fifteen miles in breadth, which crosses the centre of the group some-

what obliquely and which extends from Cumshewa and Skidegate

Inlets, on the east side, to the west coast.

The fossils from the purely local divisions A to e, inclusive, of the

Cretaceous rocks as given in the preceding tabular view of forma-

tions and in Dr. Dawson's report will be described separately in the

following pages, in descending order, the localities for each species

and the exact horizons from which they were collected being of course

given on the authority of the collector.
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DB8CEIPTI0N OF SPECIES.

-From the "Upper Shales and Sandstones," oftSuB-DrvisiON A. of

Dr. G. M. Dawson's Report.

Inoceramus problematicus, Schlotheim.

Ostracites lahiattu^, Schlotheim. —1813. Bronn's .Jalirbuch, Vol. VII, p. 93.

Teste Stoliczka.

—1820. Petrefactenkunde, Vol. I., p. 302.

—1822. Cuvier's Osseniens Fossiles, pi. 3,

fig. 4, in Geol. des Env. de Paris.

—1822. Geology of Sussex, p. 215, pi. 27,

fig. 2, and pi. 28, fig. 2.

—1823. Mineral C'onchology, \^ol. V., p. 62,

pi. 442.

—1836. Petrefactse Germanicae, Vol. II. p.

188, pi. 113, fig. 4.

Inoceramus 2>rohlcmaticu><, d'Orbignj-.—1843. Paleontologie Frangaise, Terr. Cr6t.

Vol. III. p. 510, pi. 406.

-1857. Proceedings of the Academj' of

Natural Sciences of Philadelphia, \^ol.

IX. p. 119.

-1876. Report on the Invertebrate Cre-

taceous and Tertiary Fossils of the

Upper Missouri Country, p. 62, pi. 9,

figs. ?M-b.

-1855. Pacific Railroad Reports,Vol. II. p.

108, pi. 3, fig. 8.

Mytilites problematicus, Schlotheim

Mytiloides labiatus, Bronginart.

Inoceramus mijtiloides, Mantell.

" " Sowerby.

Goldfuss.

Meek & Hayden.

Meek.

Inoceramus pseiulomytiloides, Schiel,

Skidegate Inlet, Shore between Slate Chuck Brook and Lina Island

:

five specimens. According- to Dr. G. M. Dawson the typical locality

of Subdivision A.

Point North of Lina IsLand, in Bear Skin Bay—three specimens.

Dr. G. M. Dawson says: "This place is coloured as C on the map,
but the beds are disturbed, and they may not actually belong to this

subdivision. Their lithological character certainly resembles that of

the Uj^per Shales, but this does not go for much."
The specimens collected by Mr. Eichardson from the Upper Shales

of Graham Island near Cowgitz, and mentioned on page 79 of this

volume as being possibly referable to /. concentricus, arc now known
to belong to the jn-esent species.

In Great Britain and Em-ope I. problematicus is stated to occur in the

Lower or Grey Chalk, the Turonien of d'Orbigny, and in the Upper
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Green Sand or Cenomanien. In the United States it is said to be most

frequently met with in the Niobrara Division, but it is also sometimes

found in the Fort Benton Group.

2.

—

From the Coarse Conglomerates, or Subdivision B. op Dr. G. M.

Dawson's Eeport,

The only fossil yet obtained from these conglomerates is a worn

fragment of the guard of a Belemnitc Avhich it is impossible to deter-

mine specifically.

3.

—

From the Lower Shales and Sandstones, or Subdivision C. of

Dr. G. M. Dawson's Eeport.

CEPHALOPODA.

Belemnites densus, Meek and Hayden.

Plate 22, fig. 1.

9
Belemnites densus, Meek & Hayden.—1858. Proceedings of the Academy of

Natural Sciences of Philadelphia, p. 58,

and do. for 1860, p. 418.
" " —1865. Palseontology ofthe Tipper Missouri,

p. 126, pi. 4, figs. 10 a, b, c, and PL 5,

figs. 1 d, r,f, coet. exclus.
" " Meek.—1876. Simpson's Report on Explorations

across tlie Great Basin of Utah, Rep.

on the Palaeontological colections, p.

358, pi. 3, figs. 4 a, h.

Belemnites, Sp. TJndt. —This volume, p. 11, woodcut fig. 1, and
pi. 1, figs. 1, la, 16 and Ic.

Guard comparatively short and thick, increasing rapidly in breadth

from the point to a distance of about one-half or three-quarters of an
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inch and then hecoming subcylimli-ical and of nearly uniform thick-

ness. Apices of guard and phragmocone eccentric and placed nearest

to the siphonal side. Alveolar cavity occuping much more than one-

half of the entire guard: outline of transverse section at the thickest

end nearly circular, but a little flattened at the sides.

Length of the only specimen collected, sixty millimetres; maximum
breadth of the same, at the lai-ger end and from the siphonal to the

antisiphonal side, twenty-one and a-half millimetres.

" Coal locality. South side of Skidegate Channel, from base of

Subdivision C." Dr. Gr. M. Dawson. One distorted, imperfect, and

badly preserved example.

In the Queen Charlotte Islands, as in the Black' Hills of Dakota, the

few and imj)erfect guards of Belemnites which have yet been collected

ajjpear to be readily separable into two sets, viz., into those which are

short and comparatively thick, and into those which are long and com-

paratively slender. The Skidegate representatives of the former set

seem to correspond fairly well with the typical form of B. densus from

Dakota, while S2)ecimeus of the latter set from the same locality agree

perfectly with slender individuals from the Black Hills which have

been descril)ed as a variety of that species, but which Mr. Meek thinks

may be probablj' distinct and to which therefore it has here been

thought convenient to apply a pi-ovisional name.

The apices of the specimen described above and of the one collected

by Mr. Richardson in 18*72 are no doubt rather more abruptly pointed

than are those of some of the types of B. densus from Dakota as here

restricted, but no other appreciable dilference can be detected between

them. Moreover, the Utah specimen of B. densus figured by Meek is

quite as abruptly pointed as the one from Skidegate Inlet represented

on Plate 22. The guard of the specimen collected by Mi*. Richardson

and described on pages 11 and 12 of the present volume has a faint

apical groove on the siphonal and presumably ventral side, but the one

obtained by Dr. Dawson, which is larger as well as proportionally

shorter and thicker, has no apical groove.

Belemnites Skidegatensis. (Nom. Pi-ov.)

Plate 22, figs. 2, 2 a, 2 /; and 2 c.

Belemnites densus, Meek & Hayden.—" Slender variety." Palaeontology of the

Upijer Missouri, p. 5, figs, la, h, c, only.

Guard rather long and slender, increasing very gradually in thick-

ness from the point upwards : outline of transverse section at the
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largest end nearly circular, but compressed slightly and somewhat
obliquely at the sides. Alveolar cavity occupying about one half of

the entire length in average specimens : chambers in the phragmocone
very numerous and approximated: apices of both guard and phrag-

mocone eccenti-ic and placed nearest to the siphonal side. Apex of

guard in some specimens with, and in others witliout, a narrow faint

groove on the siphonal side.

Length of the most perfect specimen collected : seven and a half

centimetres ; diameter of the same, from the siphonal to the anti-

8ij)honal side, at the largest end, fourteen millimetres.

Skidegate Inlet, East side of Alliford Bay, three specimens ; also

South side of same bay, four specimens ; all from rocks which Dr.

Dawson regards as near the base of Subdivision 0.

On page 127 of the " Palaeontology of the Upper Missouri," after

describing the typical form of Belemnites densus, and discussing its

probable affinities, the following remarks are added by Mr. Meek :

—

" Along with these large specimens " (of B. densus) " we find several

smaller ones, having a proportionally more slender form and a moi-e

nearly central axial line. Some of these also have a quite distinct,

though narrow, ventral groove, while their transverse section varies

from subcirculai- to oblong-oval. These, we suspect, belong to a dis-

tinct sjjecies, but, without better and more extensive collections for

comparison, we have not been quite able to satisfy ourselves that they

may not be younger individuals of the more robust form. These two

varieties appear to i)ear exactly the same relations that the large and

small specimens of B. Panderianus, figured by d'Orbigny, do to each

other." In the " explanations of plate V." of the same volume, Mr.

Meek goes a little farther than this, and adds a statement to the effect

that the slender Belenuiite from Dakota, repi-escnted by figures lA and

l^ of that plate, which has " a distinct ventral furrow," may possibly

belong to a ditterent species to those from the same locality, which are

equally slender but which have no ventral furrow.

The seven specimens collected by Dr. G. M. Dawson at Skidegate

Inlet, and to which the name B. Skidegatensis has been provisionally

applied, have no distinct median ventral furrow, but only a faint apical

groove on the siphonal and therefore possibly ventral side.

It is worthy of note that the short and thick form of the Belemnites

Panderianus of D'Orbigny, to which Eichwald has given the name

B. curtus, and which Meek thought that B. densus was intimately

related to, is regarded by Eichwald in the " Lethaea Eossica "* as a

Neocomian rather than a Jurassic species.

* Volume 2, page 100.
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In addition to the guards already described, three large and de-

tached phragmocones of Belemnitee, or portions of phragmocones, were

collected by Dr. G. M. Dawson, on the south side of Alliford Bay, and

one on the north shore of Cumshewa Inlet. The most perfect of these

is about thi-ee inches in length by one inch and three quarters in

diameter at the larger end, and one inch at the smaller. These speci-

mens may have formed part of very large individuals of B. densus, but

they do not possess any characters by which they can be identified.

Nautilus Suciensis, AYliiteaves.

Plate 21.

Nautilus, Sp. Undt.

Nautilus Suciensis, Whiteaves. —This vohmie, page 14. lb., page 97, plate 11,

figs. 1 and la.

Six large ribbed Nautili which are specifically identical with the

fine sjDccimen of a Nautilus obtained I;*}' Mr. Eicliai-dson in 1872 and

described on pages 14 and 15 of the present volume, were collected by

Dv. G-. ]M. Dawson at two localities in Skidegate Inlet. On examina-

tion and comparison, these specimens appear to represent only a rather

finel}^ ribbed and stratigraphical as well as local variety of the iV.

Suciensis from the Sucia Islands, a species which was based on one

nearly entire but comparatively small specimen with the nacreous

layer of the test only preserved, and a fragment of the cast of a much
larger individual. The following is an amended description of the

Queen Charlotte Island variety of the species :

—

Shell large (the maximum diameter of the largest specimen being

fully seven inches) inflated, subglobose but always depressed in the

centre of the umbilical region, periphery broadly rounded, sometimes

flattened or even slightly concave in the middle. Inner whorls com-

pletely covered by the last volution, umbilicus closed or nearly so

when the test is preserved, its place being occupied by a narrow but

somewhat deep depression or pit,—small and funnel-shaped in the

cast. Aperture subcircular, (or in some specimens almost subquadrate)

and rather deeply emarginated by the encroachment of the preceding

volution. Surface of the outer whorl marked by numerous (about sixty)

flattened, radiating ribs, Avhich curve boldly forwards over the outer

half of the sides and backwai-ds on the periphery, upon which latter

each rib forms a moderately deep but scarcely angular sinus. Test

thick.
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Septa approximated, from twenty to twenty-two in the whorl near-

est to the aperture : mai-gins of the septa, as seen on the cast, slightly

flexuoiis, gently convex next the nrabilical perforation, concave on and

towards the outer half of the sides, and straight or slightly convex on

the periphery. Sij)huncle nearly central, but placed a little on the

inner side of the centre of each septum.

Exact localities : Skidegate Inlet one mile and three-quarters south-

west of Welcome Point, and Bay cast of Alliford Bay.

Genus Spiroceras, Meek.

Rejjort on the Invertebrate Cretaceous and Tertiary Fossils of the Upper

Missouri Country. Washington, 1876. Pages 485 and 486.

Shell somewhat resembling that of Helicoccras, as typified by H.

annulatum, d'Orbigny, but dilfering therefrom in " its more closely

coiled volutions, more produced spire and particularly in consequence

of having the costse that cross its siphonal side, with nodes placed

between them, so as to form three longitudinal rows along this outer

surface." " It is also much larger and more robust than d'Orbigny's

types of Helicocerasy Type of the genus, Turrilites Robertianus,

d'0rbign3^*

Spiroceras Carlottense. (N. Sp.)

Shell ajDparently either sinistral or dextral, large, the largest frag-

ment known, which consists of nearly the whole of one volution, being

at least six inches in diameter. Cavit}^ in the centre of the whorls,

which corresponds to the umbilical perforation, equal to about one-

third of the entire breadth of the base : outline of aperture nearly

circular. Outer surface of the later whorls marked by transverse

rows of broad, low, rounded tubercles or nodes, which alternate with

two simple ribs. In each of the transverse rows there are four

tubei'cles or nodes, one above and three below the siphuncle. The
simple ribs which alternate in pairs with each row of nodes are trans-

verse also, but they curve back slightly in passing over the siphuncle.

In a fragment which probably belongs to this species and which con-

sists of portions of two of the earlier whoi-ls, the rows of tubercles are

represented by rows of conical spines, which latter are about two lines

in height. Septum unknown.

North shore of Cumshewa Inlet: two lai-ge septate fragments, each

consisting of nearly an entire whorl, but both so badly water worn

* Palcoutologie Franjaise. Terrains Cr^taefe, vol. 1, page 585. Atlas, plate 142.
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that most of the finei- details of their sculpture and septatiou are

obliterated, and which therefore are not ligured.

The earlier whorls of what appeai-s to have been a young individual

of the same species are partly shewn in a much smaller specimen from

the same locality, which has much the ajjpearance of a small Turrilites,

except that its volutions are not in contact. The specimen consists of

a nodule of argillaceous limestone, so broken as to exjDOse one entire

but exfoliated whorl, with the impression of the lower half (or more)

of the one which preceded it. The larger of these two whorls shews

no remains of either tubercles or spines, but the mould of the basal

portion of the upper and smaller whorls exhibits the impressions of

four transverse rows of spines, with three spines in each row. As all

the remains of spines that happen to be visible in this specimen are

placed apparently below the siphuncle, and as the larger examples

shew three tubercles below the siphuncle and one above it, in each

transverse row, it seems probable that in the earlier whorls there was
originally one spine in each ti-ansvei'se row, above the si])huncle, as

well as three spines in each i-ow below it.

The specimens for which the above name is proposed are similar in

many respects to the European type of the genus, but on the whole

seem to be sufficiently distinct to warrant their separation. On the

later volutions of the pi-eseut species there appear to be invariably four

tubercles or nodes in each transverse row and its earlier whorls were
pi-obably spinose, whereas in the later whorls of the European Turri-

lites Robertianus there are only three tubercles in each transverse row,

and its earlier volutions are represented as marked by similar tubercles,

though of course by much smaller ones.

Ammonites (Auctorum.)

The above name being now generally and as it would seem properly

restricted to the three-keeled group of shells of which Ammonites

bisulcatiis of Brugui^re is the type, can no longer be applied with pro-

priety to any Cretaceous species.

One of the most satisfactory as well as one of the most recent

attempts at a re-classification of the great order Ammonea of Lamarck
is the one published by Dr. Paul P^'ischer in the first volume of his

" Manuel de Conchyliologie,"--' whose nomenclature and arrangement

will be adopted, with one or two unimportant exceptions, in the follow-

ing descriptions of the various species of Ammonites collected by Dr.

Gr. M. Dawson at the Queen Charlotte Islands.

* Paris, 1881.
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(Amalfheidcc.)

SCHLOENBACHIA INFLATA, Sowerbj. (Sp.)

Ammonites inflatus, Sowerby. —1817. Mineral Conchology pi. 178.

" rostratus, Sowerby. —1817.
" "

pi. 173.

For the full synonymy of this species,

which is too long to insert here, see

Pictet & Campiche's Paleontologie

Suisse, " Description des Fossiles du
Terrain Cr^tace des Environs de

Sainte Croix," Premiere Partie, pages

178 and 179.

Bear Skin Bay, Skidegate Inlet : a well preserved and very charac-

teristic cast, which, however, does not shew the septation.

The specimen measures five inches and three-quarters in its gi'eat-

est diameter and the maximum width of its umbilicus is two inches

and a quarter. Its volutions are somewhat squared, and the outer

whorl is ornamented by twenty-one large, widely distant and nodul-

ous ribs, which are interrupted or cut through, on the centre of the

periphery, by a simple, narrowly i-ounded and moderately prominent

keel. The ribs ai'e mostly simple but occasionally they bifurcate, and

on the inner or posterior half of the outer volution they bear four

tubercles or nodules on each side of the keeled pei-iphery. On the

outer or anterior half of the same volution and especially near the

aperture the ribs bear only three tubercles on each side of the peri-

phery, the two inner ones being nearly obsolete, while the outer one

rises to a height of fully ten millimetres.

Sphenodisctts Maudensis, (N. Sp.)

Plate 22, figs. 3, 3a, and 3b.

Shell compressed lenticular : periphery minutely and inconspicuously

carinated, the keel being simple, entire, very narrowly rounded, and
with parallel sides : inner whorls almost entirely concealed : umbilicus

small, about one-tenth of the greatest diameter, with nearly vertical
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sides and a subangular margin. Aperture narrowly sagittate or

lanceolate with a basal truncation, deeply emai-ginated by the preceding

volution, outside of which emargination its height is more than twice

its maximum breadth. Surface smooth. Septum consisting of six

lobes and six saddles on each side, not counting the minute siphonal

saddle. Siphonal lobe about equal in height to the first lateral, and

composed of two main branches (one on either side of the siphuncle),

each of which is trilobate at is outer extremity. First lateral lobe

scarcely branched, but bearing three minute, irregular toothed lobules,

one on each side. Between the siphonal lobe and the first lateral, there

is an auxiliary lobe about equal in height to the second lateral. The

remaining lobes are simple but minutely incised and decrease gradually

in size and height towards the umbilical margin. Siphonal saddle

unknown, but obviously very small. First lateral saddle much larger

than any of the rest, deeply divided into two spreading branches,

which are variously and unsymmetrically lobed and incised. Second

latei-al saddle somewhat deeply lobed and cut at its outer extremity,

but not distinctly branched. The remaining saddles, like the corres-

ponding lobes, are simple but minutely toothed, and decrease regularly

in size towards the umbilical margin. Greatest diameter, rather more

than forty-nine millimetres : width of umbilicus, four and a-quarter

ram. : maximum thickness, eight and a half-mm.

East point of Maud Island, in Skidegate Inlet : one imperfect

example.

This shell is very nearly related to the Ammonites Eequienianus^

and the A. GoupiUanus'f of d'Orbigny, especially in the character

of its septum. From the former, however, it differs in the minute and

obtuse carination of its periphery, and from the latter by its much
smaller umbilicus.

The septation of S. Maudensis is not at all like that of the typical

species of Sphenodiscus, but the author of that genus is inclined to

think that its characters should be enlarged so as to include such forms

as A. Eequienianus. In this connection also. Dr. Fischer writes as

follows! : "Le type de ce genre" (Sphenodiscus) "est I'A. lobatus,

Tuomey. Le groupe des Clypeifonnes de d'Oi'bigny (type : A. Goupili-

anus d'Orbigny) correspond assez bien a la coupe g^ndrique proposee

par Meek."

* Pal^ontologie Fran^aise, Terrains Cretac^s. Tome 1, p. 315. Atlas, pi. 93.

t
" " " " p. 317. Atlas, pi. 94, figs. 1-3.

t Manuel de Conchyliologie. Paris, 18S1. Vol. I., p. 389.
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{Lytoceratidce.')

Lytoceras Batesi, Trask. (Sp.)

Plate 27, fig. 1.

Ammonites Batesii, Trask. —1855. Proceedings of the California

Academy of Sciences, p. 40.
" " Gabb. —1864. Geological Survey of California

Palaeontology, Vol. I., p. 67, pi. 13,

figs. 16 and 16a-6.
" '• Gabb. —1869. Idem., Vol. IL, p. 132, pi. 20, fig.

9a, and pi. 21, fig. lOa-6.

Am.monites crenocostatus, Wliiteaves. —This volume, p. 45, pi. 9, figs. 2 and 2a.

Bear Skin Bay, Skidegate Inlet : a well preserved but somewhat im-

perfect specimen, whose maximum diameter is four inches and three-

quarters.

A re-examination of the small Ammonite to which the provisional

name of^. crenocostatus was given on page 45 of the present volume and

which was there stated to be " perhaps a half-grown specimen of

Jjytoceras Liehigi, Oppel," has convinced the writer that it is only

a youug specimen of the Ammonites Batesi of Trask, in a somewhat
peculiar state of preservation. Tlie sculpture of A. Batesi, which is

a very typical species of Lytoceras, is thus described by Mr. Gabb on

page 67 of the first volume of the "Palaeontology of California."

" Surface marked by numerous fine, rather sharp, elevated ribs, cross-

ing fj'om the interior of the umbilicus obliquely forwards over the dor-

sum. In some specimens the interspaces are marked hj fine revolving

lines. In others these lines are absent."

The sculpture of the type of J., crenocostatus, upon which the species

was mainly based, at first sight appears to consist of rather distant,

minutely crenate, transverse raised lines, placed upon the convex

surface of the shell, Init upon closer examination it is found that these

crenulations are caused by minute and underlying revolving striae,

which can only be seen in a certain light.

According to Mr. Gabb,* A. Batesi is "the largest known, most

widely difiused, and one of the most variable Ammonites " of the

Shasta Group; or "older beds" of the Cretaceous formation in California,

where it attains to a size of more thau a foot in diameter. The same

species seems to have also attained to a considerable size at the Queen

Charlotte Islands, for in a septate fragment collected by Mr. Eichard-

son in 18*72 at Skidegate Inlet, west of Alliford Bay, which cannot be

distinguished from A. Batesi, the height of tlie apei-ture alone is fully

Palaeontology of California. Vol. II., p. 132.
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five inches. In this fragment thei-e is no trace of any emargination

of the inner surflice of the vohition, so that the outer whorls of Large

individuals, though closely contiguous, were probably not embracing.

Lytoceras Sacya, Forbes. (Sp.)

Plate 25.

Ammonites S<ic[i<i, Forboe. —1846. Transactions of the Geological

Societj' of London, Vol. VII. p. 113,

pi. 14, tig. 10.

" Btiddha, Forbes. —1846. Idem,, Vol. VII. p. 112, pi. 14.

fiig. 9.

" jScicya, d'Orbigny. —1850. Prodrome de Paleontologie, Vol.

II., p. 213.

/S'ac//a, Giebel. —1852. Fauna der Vorwclt, Vol. III.,

p. 557 and 550.

" Sacya, Stoliczka. —1865. Palseontologia Indica, ( 'reta-

ceous Fauna of S. India, Vol. I., p.

154, pi. 75, figs. 5-7, and pi. 76.

Ammonites filicinctm, Wliiteaves. —1876. This volume, p. 43, pi. 2, figs. 2.

North shore of Cumshewa Ijdct, eighteen specimens and some frag-

ments : also Skidgatc Inlet, one specimen fi'om each of tlie following-

localities, viz., Shingle Bay; east side of Shingle Point; Shore one

mile and three quartei-s south-west of Welcome Point ; and Bay east of

Alii ford Bay.

The largest specimen yet collected at the Queen Charlotte Islands is

six inches in its greatest diameter. The reason for regarding A.

filicinctus as a mere synonym of A. Sacya, Forbes, will be found stated

in a foot note to page 104 of the present volume, and this conclusion

is fully sustained by the much larger and in some respects better

series of specimens since collected by Dr. G. M. Dawson.

Lytoceras Timotiieanum, Mayor. (Sp.)

Ammonites TimotJieanus, jNIayor. —1847. Pictet et Eoux. Mollusques des Gres

Verts, p. 39, pi. 2, fig. 6, and pi. 3, figs. 1, 2.

"
Jurinianus, Pictet. —1847. Idem, p. 41, pi. 3, fig. 3.

"
Timotheanus, d'Obigny. —1850. Prodrome de Paleontologie Tome 2,

p. 124.
" "

Pictet. —1860. Paleontologie Suisse, Fossiles de Ste.

Croix, Vol. I, p. 289.
" " Stoliczka. —1865. Palasontologia Indica. Cretaceous

Cephalopoda of Southern India, p. 146,

pi. 73, figs. 3-6.

" " White.aves.—1876. This volume, p. 41, pi. 3, figs. 2 and 2^.

South Island, five specimens : Bear Skin Bay, Skidegate Inlet, two
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specimens : North shore of Cumshewa Inlet, one fine and nearly per-

fect example, whose maximum diameter is three inches.

(Harpoceratidce. )

Haploceras Perezianum, Whiteaves.

Ammonites Perezianus, Whiteaves. —1876. This volume, page 19, pi. 2, figs.

1 and la.

Not Ammonites Perezianus, D'Orbigny.—1850. Prodrome de Paleontologie, p. 99.

South Island, Skidegate Channel : two tolerably perfect and typical

specimens and two fragments. North shore of Cumshewa Inlet, one

example.

In the collection there are also two specimens from South Island

which may be referable to this species. The largest of these, whase

greatest diameter is fifty seven millimetres, ditf'ers from the typical

form of H. Perezianum, as does the smaller one, in having a more
abruptly rounded umbilical margin^ and in the greater prominence of

the flexuous undulations or plications on the sides, which (plications)

frequently bifurcate at a distance about half-way between the umbili-

cal margin and the periphery. These two specimens have evidently very-

close affinities with the Ammonites bicurvatus of Michelin, as figured by

d'Orbigny on plate 84, figure 3, of the "Terrains Cretac^s," though in

the French species the inner face of the whorls is represented as

squarely truncated and the umbilical margin as acutely angular.

A. Perezianus, nobis, (non d'Orbigny) was originally supposed to be

an Oppelia nearly related to 0. subcostaria, Oppel, and 0. Waayeni,

Zittel. The specimens obtained by Dr. Dawson, however, seem to

show that it is rather an Haploceras of the type of A. bicurvatus,

Michelin, and of A. Cleon, d'Orbigny.

As the Ammonites Perezianus of d'Orbigny, from the Neocomian of

the " departement du Var, de Nice, d'Espagne, etc.," clearly belongs to

the genus Olcostephamis of Neumayr, there will be no necessity for

any change in the name of the present species.
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Haploceras Beudanti, Brongniart.

Plate 26, figs. 1 and la.

Ammoiiiti'f; Bnidanti, Alex. Brongniart.—1822. In Cuvier's Environs de Paris,

pp. 95, 99, pi. 7, fig. 2.

" " d'Orbigny. 1840. Paleontologie Fran^aise, Terrains

Cretaces, Vol. I., p. 278, pi. 33, tigs.

1-3, and plate 34.

" "
Pictet. 1860. Paleontologie Suisse., Fossiles

de Ste Croix, Vol. I., p. 277, pi. 40.

With references to other authors.
" "

Stolifzka. —1865. Pahvontologia Indica., Creta-

ceous Cephalopoda of Southern India,

Vol. I. p. 142, pi. 71, figs. 1-4, and

pi. 72.

" " Eichwald. —1868. Lethaea Rossica, Vol- II., sec. 2,

p. 1142.

Form A.—Umbilical margin rectangular.

Bear Skin Bay, Skidegate Inlet : five specimens, one measm-ing about

three inches and three-quarters, and the others varying from an inch

and a-quarter to an inch and three-quarters in their greatest diameter.

Form B.—Umbilical mai-gin broadly rounded.

North shore of Cumshewa Inlet : upwards of ninety specimens,

most of which are well preserved and nearly perfect, though the outer

lip is never entire, and which vai-y from one inch and a-half to five

inches and three-quarters in their maximum diameter.

Brongniart's original description of A. Beudanti is not accessible to

the writer, but Pictet and Eichwald both agree in stating that its um-

bilical margin is rectangular. Pictet in particular is very explicit on

this point, as may be seen by the following extract from his remarks

on the affinities of that species in the first volume of the Paleontologie

Suisse :
—" Le caractere le plus fixe et le meilleur, dang notre oj)inion,

est le forme meme des bords de cet ombilic. Dans I'A. Beudanti les

tours sont plats et ne s'infl^chissent pas en dedans. L'ombilic est

borde, comma nous I'avons dit, par une muraille verticale dont le som-

met est une carene rectangulaire."*

On the other hand, in most of d'Orbigny's and Stoliczka's figures of

* Paldontologie Suisse. Fossiles du Terrain Cr^tac^s des environs de Sainte Croix. Geneva,
1858-60. Vol. I., p. 279.
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A. Beudanti the umbilical mai-gin is represented as rounded more or

less broadly, and in the text which corresponds to these figures the

same part of the shell is nowhere stated to be angulated or carinated.

It would thus appear that there are two forms of the species—one,

which may be the most typical and which for convenience has been

called Form A, in which the inner face of the sides is squarely trun-

cated, especially in the outer whorl, so that the umbilical margin is

rectangular; and the othej-, or Form B, in which the sides of the outer

whorl slope convexly down to the suture, and in which therefore the

umbilical mai-gin is rounded.

The specimens from Bear Skin Bay, in Skidegate Inlet, which have

already been referred to Form A, correspond perfectly with Pictet's

figures of A. Beudanti on plate 90 of the first volume of the " Pal^on-

tologie Suisse."

All the specimens of this species from Cumshewa Inlet have the

umbilical margin rounded, and are therefore referred to Form B. They

agree very well in fo]'m with most of d'Orbigny's figures of A. Beu-

danti, especially with figures 1 of ])lates 33 and 34 of the Atlas to the

first volume of the " Paleontologie Fi'an§aise, Terrains Crdtac^s."

The Cumshewa variety of A. Beudanti occurs in great abundance in

large nodules of argillite. The test is beautifully preserved in these

nodules, but it adheres so tenaciously to the matrix that it is almost

invariably detached from the cast when the nodules are split open.

The cast is marked by distant, very flcxuous and obliquely transverse

constrictions or periodic arrests of growth. In the specimen figured

on plate 26, whose greatest diameter is about five inches and a-half,

there are twelve of these flexuous constrictions on the outer whorl, each

of which consists of a narrow but rather deep groove, which is some-

times partly margined by a rib-like elevation, especially on the inner

side of the groove and near the periphery,—and sometimes not. Small

portions of the test sometimes adhei-e to the cast, and such specimens

show that the outer surflxce of the test is faintly and rather closely

ribbed. The ribs are flexuous and run parallel to the distant constric-

tions on the cast. Near t)ie aperture of the specimen figured, the ribs

on a small piece of the shell which haj^pcns to be preserved are rather

more than one millimetre broad, but a little less than two mm.
At Cumshewa Inlet also a cast of a very large species of Haploceras

was collected by Dr. Dawson, which is probably a variety of Form B.

of S. Beudanti. The dimensions of this specimen are as follows :

—

maximum diameter, twenty-two inches; breadth of aperture and con-

sequently greatest lateral diameter of the shell, eight inches ;
width of

umbilicus, nearly seven inches. The umbilicus has steep walls, but its

margin is rather rounded than angular. The outer volution is marked
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by about twenty oblique but neai-ly straight, narrow and widely dis-

tant, simple raised ribs, which are more or less acute and which

become obsolete upon the periphery. As measured in the centre of

one of the sides of the last whorl, these ribs are one inch and a-half

apart at the commencement of the volution and two inches and a-halt

apart at the aperture. A small fragment of tlu> test which remains on

the peripher}" sliows that the outer surface of the shell is marked by

extremely obscure and rather hue ribs, which average about one line

in breadth near the aperture.

According to Stoliczka,* ''Ammonites Beudanti is, in Europe, charac-

teristic of the Gault, especially of its middle strata ; it is known from

many localities in Fi-ance, Switzerland, Germany, England and Eussia

;

and also from the province of Constantine in Algeria." In Southern

India it occurs of great size at Odium, Mooraviatoor and Pondicherrv,

and, as has been already stated, it is by far the most abundant of all

the Ammonites collected by Dr. CI. M. Dawson at the Queen Charlotte

Islands.

Haploceras plandlatum, Sowerby. (Sp.)

Plate 28, fig. 1.

Ammonites planulatus, Sowerby.

Ammonites Mayorianus. d'Orbigny.

" Gaiidamu, Forbes.

Ammonites Mai/orianus, Pictet & Roux.

"
Griffitliii, Sharpe.

" plamdattis, Sharpe.
" 3Ia>jorianus, Pictet.

" planulatus, Stoliczka.

—1827. ]\Iine.ral Conchology, Yol.

VI., p. 136, pi. 570, fig.
5."^ {Not A.

planulatus, Schlotheim.)

—1884. Paleontologie Fran^iaise, Ter-

rains Cretaces, Vol. I., p. 2H7,

pi. 79.

—1846. Transactions of the Geo-

logical Society of London. \o\.

VII., p. 113, pi. 10, fig. 3.

—1848. Fossiles des Gres Verts, p.

37, pi. 2, fig. 5.

—1854. Fossil CeplialoiKxla of the

Chalk, p. 28, pi. 11, fig. 3.

—1854. Idem., p. 29, pi. 12, figs. 3-4.

—1860. Paleontologie Suisse, Fos-

siles de Ste. Croix, p. 283

—1865. Pakeontologia Indica. Creta-

ceous Cephalopoda of Southern

India, Vol. I. p. 134, pis. 67 and 68

North shore of Cumshewa Inlet: one small specimen about three

inches and a-quarter in diameter, and two large ones, one ten inches

and the other fully eleven inches in their greatest diameter.

* Palaeont Indica. Cret. Ceph. of S. India, p. 143.

March 25th, 1884.
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Stoliczka says " the obsoleteness of the i-ihs towards the umbilicus
"

is " generally v-eiy constant in this species,"* and Pictet describes the

ribs as becoming narrow on the inner half of the sides and as disap-

pearing "vers la moiti^ des flancs."t In the smallest specimen from

Cumshewa Inlet, the original of figure 1 on Plate 28, the ribs are as

strongly marked on the umbilical margin as they are. on the peri-

phery, though this remark will not apply to the two large specimens

from the same locality.

The geographical diHU-ilmiiou ot' If((placeras planulatum is very exten-

sive. In the " Pala^ontologia Indica " it is stated to occur in the

Chalk Marl and Upper Greensand of England, in the Gault and " Gres

Verts" of Prance, Savoy and 8witzerhui<l, and "it maintains the same

geological horizon of the JMiddlc Cretaceous " in Gei-nuiny, Hungary

and the Carpathians. It has also been recognized in the Cretaceous

rocks t)f the Andes of Venezuela, iu strata of the same age at Daghes-

tan, as well as from many localities in Southern India.;};

Haploceras Cumshewaknse. (N. Sp.)

Plate 24, lig. 1.

Shell composed of few (probably of three or four) strongly com-

pressed whorls, which increase somewhat rapidl}'^ in size : periphery

narrowly rounded : umbilical margin abi-uptly truncated at nearly a

right angle to the sides : umbilicus about one-tburth the entire

diameter and exposing one-half of the sides of the inner whorls. Aper-

ture semi-elliptical, neai-lj' twice as high as broad, squarely truncated

at the base and deeply emarginated by the preceding volution.

Surface of the outer whorl marked in the cast by obliquely trans-

verse, flexuous I'ibs, which are dichotomous, bi-dichotomous, or trifur-

cating, but rarely simj)le, also by distant flexuous grooves or periodic

arrests of growth, which run parallel to the ribs and which can

scarcely be distinguished from the furrows which alternate with each

rib except by their being a little broader and deeper. On the last

whorl of the only specimen collected there would appear to have been

about twelve of these obscurely defined arrests of growth, and the ribs,

which are acute and somewhat crowded, are not quite two millimetres

apart on the periphery near the aperture.

North shore of Cumshewa Inlet : a single fragment.

This shell may be only a variety of the Ammonites Brewerii of Gabb,

* Palasontologiii Indiua, Fossil Cephalopoda of Southern India, p. 135.

t Paldontologie Suisse, Fossiles de Ste. Croix, Vol. I, p. 284.

X Palaeontologia Indica, Fossil Cephalopoda of Southern India, pp, ]3G-1.'57.
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which is known to occur at Skidegate Inlet, but its sculptui-e appears

to be quite different. The surface of A. Breweriv is described as

" variable from nearly smooth, or marked only by sinuous striae, to

stronoly costate. the striio assuming the character of ii-regular ribs,

most marked on oi- near the dorsum,"* and the ribs of the costate

variety figured by JVIi'. Gabb aj-c invariably represented as simple.

Haploceras Cumshewaense a])poars also to be nearly related to the

Ammonites Kandi of Stoliczka, f which Neumayr says is an Olcoste-

pJianus, X but in the hitter species there are said to be only five periodic

arrests of growth in the outer whorl.

(Section A.

—

Xormales.}

Stephanoceratid/b.

The sutural line, the comparative size of the chamber of habitation

and the shape of the outer lip being unknown in all the specimens col-

lected of each of the four following species, it is difficult to allocate the

latter satisfactorily into their proper genera. From the additional

evidence afforded by the specimens collected by Dr. Dawson it would

however appear that the shells descrilied on pages 29-32 of the pre-

sent volume with doubt as "Form A." and *' Form 1^.'' of Ammonites

Loganianus, are probably two distinct species of Stephanoceras, although

Drs. Neumayr and Fischer both regard that genus as confined exclu-

sively to rocks of Jurassic Age. The Ammonites Skidegatensis described

on pages 34-8*7 of this volume, seems to be a true PerispJiinctes, as

originally supposed, although in its earliest stages it looks more like

a species of Olcostephanus, The type of A. Loganianus^ on the other

hand, proves to be a distorted example of an Olcostephanus (Neumayr)
allied to A. Astierianus d'Orbigny, which latter shell is regarded as

the type of his genus, although its ribs are not interrupted on the

periphery.

Stephanoceras oblatltm. (N. Sp).

Ammonites Loganianus, Whiteaves- Form A- This volume, p. 29, pi. 4, figs.

2 and 2a.

This shell can no longer be regarded a variety of A. Loganianus,

* Paleontology of California. Vol. II., p- 130.

t Palaeontologia Indica. Cret. Ceph. S. India, p. 140, pi. 70, figs. 4 and 5a.

X Sitzb. der k. Akad. des Wissensch, IS75, Band 71, p. 41.

§ This volume p. 7, pi. 8, fig. 2.
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which, as already pointed out, is an Olcosfephanus, but as a distinct

species of Stephanoceras remarkable, as is the next also, for its very-

close resemblance to some of the Jurassic Macrocephali. It can at once

be distinguished from the type of Olcostephanus Loganianus, as the

latter species is now understood, by its smaller size, its narrow umbi-

licus caused b}^ the much closer enrolment of the whorls, by the almost

complcie envelopment of the inner volutions and moi-e especially by

the broad and deep consti'iction of the outer whorl immediately behind

the aperture.

A perfect specimen of S. oblatum, which differs from the original of

the figures on plate 4 of the present volume only in being a little

smaller, was purchased by Dr. G, M. Dawson from Indians, who stated

that it was found in Skidec;ate Inlet.

Stephanoceras cepoides. (N. Sp.)

Ammonites Loganianus, Whiteaves. Form B- This volume, ]). 30, pi. 8. figs.

1 and Irt.

South Island, Skidegato Inlet : a small but well preserved specimen,

whose maximum diameter is about twcnty-tivo millimetres.

This species also seems to differ both generically and specifically

from the Olcostephanus Loganianus as now restricted. It (the 0.

cepoides^ may be at once recognized by its nearly globose form, by the

close enrolment of its whorls and consequently narrow umbilicus, also

by its sculpture which consists of non-tuberculated and bifurcating

primary costa", which alternate with simple secondaiy ribs. The

analogies between this shell and young specimens of Ammonites Ger-

villei, Sowerby, which is likewise a Stephanoceras, have been pointed

out on page 31 of the present volume.

Perisphinotes Skidegatensis, Whiteaves.

Ammonites Skidegatensis, Whiteaves. —This volume, p. 34, pi. 7 ami pi, i), fig- 1.

East end of Maud Island : a small but chai-acteristic fragment. An
exquisitely perfect specimen of this shell, which measures two inches

and a-half in its greatest diameter and which is said to have been col-

lected in Skidgate Inlet, was purchased from Indians by Dj-. G. M.

Dawson.
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Olcostephanus Loganianus, Whiteaves.

Plato 23, figs. 1 and la.

Ammonites Loganianus, Whiteaves. Type.—This vohime, p. 27, pi. 8, fig. 2.

Stephanoceras Humphreysianum, Hj^att. —Geological Survey of Canada, Re-

port of Progress, 1876-77, p. 156:

but not Ammonites Hmnphreysia-

nus, Sowerb}^

South side of Alliford Bay, in Skidegate Inlet : four well preserved

but imperfect specimens.

The type of Ammonites Loganianus is a badly distorted cast, which

gave a very incorrect idea of the number of the volutions of the shell,

of the true amount of their involution, and conse(|uently of the pro-

portionate width of the umbilicus. A nearly perfect specimen of this

species has since been collected by Di*. Gr. M. Dawson, at SigutlatLake,

B.C., which is figured on plate 23, and this, togethei' with the specimens

from Alliford Bay, enable the description of its characters given on

pages 27-29 of the present volume to be amended as follows :

When perfect and undistorted, the shell appeai-s to have been com-

posed of about five rounded volutions, which are so ligbtlj" enrolled

that moi-e than one-half of the sides of the inner ones are exposed.

In some specimens the outer wkorl is somewhat compressed on the

periphery, and in others the sides are slightly compressed. The um-

bilicus is broad and open, but its margin is indistinctly defined. A row

of tubercles on the last volution, from which the primary ribs tri-

furcate, appears to i-epresent its outer l)Oundary, and assuming this to

be the case, then the maximum width of the umbilicus is equal to

fully two-thirds of the entire diameter. The aperture is usually,

though not alwaj^s, bi-oader than high, transversely reniform or sub-

crescentic in outline, and shallowly as well as concavely emarginated

at its base by the encroachment of the preceding whorl. The surface

is regularly I'ibbed, and the costation consists of primary trifurcating

ribs, with one or two secondary ribs intercalated between each pair of

primaries. On the outer whorl the primary ribs commence at the

suture and extend nearl}^ half-way across the sides to the outer

boundary of the umbilicus, as simple, broad, and distant costa>; then

at the iimbilical margin each primary rib trifurcates from a trans-

versely elongated and rather prominent tubercle before passing over

the periphery. On the same volution the secondary ribs are confined

to the outer half of the sides. From this disposition of the ribs it

follows that there are usually four or five times as many on the

periphery as there are between the umbilical margin and the sutm-e.
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The maximum diameter of the largest and most perfect specimen

knoAvn (that from Sigutlat Lake), is rather more than four inches and

and a-half, and the number of primaiy ribs on its outer whorl is thirty-

two. The septation of the species is still unknown.

0. Loganianus belongs to the same setion of the genus as the 0.

Astierianus (which is the Ammonites Astierianus of d'Orbigny and

Pictet), but its volutions are much more loosely involute, and its

umbilicus is far more wide and open. The primarj^ ribs of the outer

whorl of 0. Loganianus, also trifurcate on the middle of the sides, and

not comparatively near the suture, as they do in 0. Astierianus.

(Section B.

—

EvoIut(e.)

Ancyloceras EfiMONDi, Gabb,

Plate 28, figs. 2 and 2a.

Crioceras (Ancyloceras f) Bhnondi, Gabb. —1864. Pateontology of California,

Vol. 1., p. 75, pi. 14, figs. 24 and

24(7.

Ancyloceras Eemondi, Gabb. —^1869. Idem., Vol. 11., p. 138 and

213, pi. 24, fig. 19.

North shore of Cumshewa Inlet, two specimens, the largest of

which is figured.

This species is thus described by Mi-. Gabb, in the first volume of

the Palaeontology of California : "Discoidal ; whorls inreasing rapidly

in size, flattened on the sides; dorsal surface narrow, convex; ventral,

fiat or very slightly concave. Transverse diameter less than half

the dorso-ventral. Space between contiguous whorls narrow, but

well marked. Surface marked by numerous small flexuous ribs, of

about equal size, which arise on the ventj-al margin of the whorls

and pass entirely across the back : these ribs are often dichotomous,

and occasionally, though rarely, anastomose near the dorsum. In

one case I'emains of a few dorsal spines were observed. These were

placed in two rows, one on each side of the back. The ventral surface

is finely striate transversely'', the striae arching forwards. Of the

septum, I htive only been able to see the dorsal and superior lateral

lobes, and their corresponding saddles."

The specimens of A. Remondi from Cumshewa Inlet appear to diflFer

only fj'om the Californian type of the species in being much larger,

and in the circumstance that their ribs are more distant and very

rarely dichotomous.
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HaMITES (?) (JLABER. (N. 8p.)

Plate 24, ligs. 2, 2a, 2h, and 2c.

Shell, 80 far as known, consisting of two straight and parallel

limbs of nearly equal size, one of which is bent so closely on the other

that the inner siirfsices of both are nearly or quite in contact. Sides

of botli limbs comjtressed, so that the outline of a transverse section

of eidier would lie elliptic ovate, the siphonal edge being slightly

narrower than the antisiphonal. Surface apparently smooth, but

marked at widely distant intervals by an occasional arrest of growth

in the shape of a broad, but faint and shallow, Hexuous and transverse

constriction, which is obliquely ascending on the antisiphonal half of

the limb and nearly straight on the siphonal^ half

Each septum in its entire circumfei-ence consists of six bipartite

saddles and five bipartite lobes. The siphonal saddle is small and

simple, though its summit is minutely threedobed and its sides thrice

incised. The three lateral saddles are nearly equal in size, but the

second is a little higher than the first, and the third than the second.

They are not at all alike in their ramifications, the second or central

saddle being twice bi]3artite and symmeti'ically or equally divided, while

the first and third saddles are unequally divided throughout, the largest

half in each case l»eing that which is nearest to the second saddle. At

the base of each of the bipartite saddles there is a short incised spur or

ofltset from each side of the stem. Between the fii-st and second and

between -the second and third lateral saddles there is a small and

simple but laterally incised supplementary saddle, but there is none

between the siphonal saddle and the first lateral.

The siphonal lobe is equally and twice bipartite. The first and second

lateral lobes, which are nearly equal in size and which are slightly

larger than the siphonal lobe and much larger than the antisiphonal,

are unequally divided throughout. The first lateral lobe is deeply but

unequally twice bipartite above, and its stem bears a pair of simple

incised branchlets in the middle. The second lateral lobe is deeply

divided into two branches ofvery unequal size, one of which is simply

cleft at the summit, while the other is again deeply divided into two

branchlets whose apices are also cleft. The antisiphonal lobe is strictly

symrmetrical, its extremity being regularly trifurcate and the centre

of the stem deeply constricted. Alternating with each of the primary

and bipartite lobes there is a single but much smaller supplementary

lobule, which although incised is not branched.

North Shore of Cumshewa Inlet : thi-ee well preserved but fragment-

ary casts, all of which are figured.
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In the Palseontology of California* Mr, Grabb describes a shell which

he refers with much doubt, tirst to the g-enus Ptyclwceras or Samites,

and finallj" to Ancyloceras under the name A. guadratus, which resem-

bles the present shell in its septation, as well as in the fact that its

surface is said to be marked with distant periodical constrictions. The
outline of a transverse section of A. quadratus, however, is described

as sub-quadrate and its sculpture is rej^resented as consisting of " very-

small rounded ribs." The s])ecimcns described above are so imperfect

that it is impossible to say whether they should be placed in the genus

Hamites, Ptychoceras, Hamulina, Ancyloceras, or Anisoceras, but their

sculpture, apart fi'om the periodic constrictions, appears to have been

smooth, and they are certainly elli])tic ovate in transverse section.

GASTEROPODA.

ISTertnyT^a Maudensfs. (N. Sp.)

Plate. 27, figs. 2, 2a, 2h, 2c, and 2d.

Shell turreted, very long and slender : Avhorls exceedingly numerous,

the early ones obliquely flattened or slightly dej)ressed, the later ones

concave in the middle and highest at the suture : suture very indis-

tinct, placed in the centre of a prominent and continuous spiral ridge,

which is rounded at the summit. Outline of aperture unknown. Sur-

face of the later whorls encircled by fi-om six to seven tine and thread-

like spiral raised lines. Longitudinal sections show that a triangular

and acutely pointed spiral ridge or fold revolves around the inner sur-

face of the outer wall of all the volutions.

East end of Maud Island, o^sposite Leading Island, in Skidegate

Inlet : not uncommon in brittle and very fi-iable shale.

As the shale breaks readily in all dii-ections when diy and as the

species is long, slender and fi'agile, the large sjjecimens, which are

often miich distorted, are invariably broken. The length of the largest

fragment collected (fig. 2), which consists of six of the lower volu-

tions, is forty-five millimetres, and its breadth is nine mm. at the

smallest end and seventeen mm. at the largest. A very young indi-

vidual (fig. 26), whose apex is unusually perfect and which measures

sixteen mm. (or five-eights of an inch) in length, and a little less

than five mm. in breadth at the larger end, has as many as fourteen

* Volume 1, pp. 74 and 75, pi. 14, fig. 21a, pi. 15, fig. 21 : also volume 2, p. 213.
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volutions. Another immature specimen (fig. 2c), whose apex is not

quite perfect, and which measures twenty-nine mm. (or an inch and a

quarter) in length and eight mm. at the larger end, has eleven volutions

presei-ved. The entire number of volutions was probably about twenty.

This species belongs to the sub-genus Nerinella of Sharpe.

Cerithium Skideqatense. (N. 8p.)

I'late 27, figs. " and 3a.

Shell small, not much exceeding half an inch in length, pupiforra,

turreted but not much elongated, the length being about twice the

greatest breadth : whorls six or seven, the earlier ones obliquely com-

pressed, the later ones more cylindrical : spire not much longer than

the last whorl preserved, and possibly not any longer than the body
whorl, which is more or less broken in all the specimens collected

:

suture angularly but not vejy deeply impressed. Surface marked by
rows of beaded or tubei-culated spiral raised lines. On the two last

volutions but one there are four rows of nearly equidistant, pi*ominent

and regulai'ly rounded tubercles. On the upper or posterior half of

the last volution preserved there are also four rows of bead-like

tubercles, and on the lower or anterior half of the same volution thej*e

are three or foui- spiral raised lines, the uppermost of which is

indistinctly tuberculated.

Length of the most perfect specimen (in which part of the body

whorl is broken oif,) eight millimetres; breadth rather more than

thi'ce and a-half mm. ; length of the last whorl (which is imperfect)

nearly foui- mm.
East end of Maud Island, ojjposite Leading Island : five or six well

preserved but imperfect specimens.

Vanikoro pulchella. (Nom. pi-ov.)

Plate 27, figs. 4 and 4a.

Possiblj' a variety of Lt/owma PovkIM, White.

Com.}]. Neritina ? f Poiodli, White. —1876. Powell's Eeport on a Geological

Survey of the Uinta. Mountains, p. 110.

" Lyomma Fovdli, White. —1880. U. S. Geol. Survey, Contributions

. to Paleontology, Nos. 2-8, p. 153, pi. 30,

figs. 6, 6a, 6b, 6c, and 6d.

Shell obliquely subovate, its length and breadth being nearly equal

:
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volutions about three, increasing very rapidly in size, the last one

being extremely large in proportion to the rest ; spire small, short,

obtuse and not raised much above the highest level of the last whorl

;

last whorl ventricose and much inflated, especially near and at the

mouth, imperforate at the base and marked by a shallowly concave

spiral groove or constriction above the middle. Aperture large and

wide, nearly cireidar, but angular at the junction of the outer lip with

the inner margin of the mouth
;
peristome thin and nearly continuous,

interrupted only by the encroachment of a small part of the preceding-

volution ; inner lip simple, columellar margin devoid of callus, plica-

tion, or emargination.

Surface marked with fine and crowded transverse raised lines, and

with prominent and nearly equidistant, transverse rib-like folds. On
the last whorl the rib-like plications and raised lines which alternate

with tliem in bundles of from three to five or more, extend from the

suture to the base and are not confined to the central and posterior

portion of the volution.

Length, nine millimetres : maximum breadth, about nine and a-half.

East end of Maud Island, opposite Leading Island: one small but

very perfect specimen.

This shell is possibly a mere variety of Lyosoma Powelli, which

diifers from the type of that species only in its much smaller size, less

regular contour and in the fact that its transverse striaj and plications

covei- the whole of the body whorl and are not obsolete on its basal

portion. Its greatest diameter is ten mm., while that of JO. Powelli is

said to be twenty-eight mm. On the other hand the Maud Island

specimen almost certainly belongs to the genus Vanikoro of Quoy and

Gaimard, of which Narica, Eeckiz, is a synonym.

Amauropsis tenuistriata, Whiteaves.

Plate 28, fig. 3.

Amauropds tenuistriata, Whiteaves. —1876. This volume, p. 48. j)!. 9, figs. 4

and 4a.

Shingle Bay, on Moresby Island, one specimen : Bay east of AUiford

Bay, nine sjjecimens : South Island, five specimens. All these locali-

ties are in Skidegate Inlet. As the original figure of this species is

not very satisfactory an additional one has been given.
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Calliostoma constrictum. (N. Sp.)

Plate 28, figs. 4 and 4«.

Shell conical, trochiform, length and breadth about equal : whorLs

four or four and a half, those of the spire obliquely compressed : suture

distinct, flattened at nearly a right angle to the sides of the whorls or

somewhat excavated : last whorl about two-thirds of the entire length,

(in a dorsal view) concavely and shallowly constricted or grooved above

the midde, most prominent a little below the centre : axis imperforate.

Aperture rhombic-ovate, outer lip thin and simple ; columella truncated

and ending in a prominent tooth-like process anteriorly : inner lip

expanded at its base and marked by a shallowlj' arcuate excavation

in front of the tooth-like process on the columella.

Surface marked by numerous and rather tine i-evolving ribs, which

when examined by a lens are seen to be crossed by minute and densel}^

crowded obli(|ue strijc.

Length or height, seventeen millimetres and a-half : maximum
breadth, seventeen mm. : height of body whorl, eleven mm.

East end of Maud Island, opposite Leading Island : one fine adult

specimen Avith the whole of the characters of the mouth well shown.

ClNULIA PUSILLA. (N. Sp.)

Plate 28, figs. 5 and 5a.

Shell very small, subglobose or broadly subovate in outline, its length

and breadth being very nearly equal: spire obtuse, short, about one-

foiu'th of the entire length : volutions three, the first and second

obliquely convex, the last large, ventricose and inflated: outer lip

thickened and margined exteriorly by a rather broad flat band which is

narrowest posteriorly : aperture nari-ow, ovately subpyriform, rounded

in front and pointed behind : columellar lip covered with a callus

:

columellar folds not clearly distinguishable.

Surlhce mai-kings consisting of numerous spiral rows of minute shal-

low punctatious, with broader and smooth flat spiral bands between

them. On the last volution and near the mouth, there are fifteen or

sixteen rows of spiral punctures, which latter are about one half as

broad as the smooth flat bands between them. Under an achromatic

microscope with an inch and a half objective, these spiral punctations

are seen to' be transversely oval or somewhat rectangular in outline.

Dimensions of a supposed adult specimen : length, neai-ly five

millimetres : maximum breadth, four mm. : height of last whorl as

viewed dorsally, three millimetres and three-quai'ters.
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South Island, in Skidegate Inlet : seven specimens, three of which

have the thickened outer lip preserved.

Trochact^on cylindraceus, Stoliczka.

Plate i28, fig. 6.

Trochactseon cylindraceus^ Stoliczka. —1868. Palseontologia Indica. Cre-

taceous Fauna of Southern India,

'Vol.IL, p. 419, pi. 14, figs. 4, 10-14,

as Actxonella cylindracea.

'Perhaps=Actxonella omformis, Gabb. —1869. Palaeontology of Caliibrnia.

Vol. II., p. 173, pi. 28, fig. 58.

Actseonma. (Sp. uudt.) —1876. This volume, page 53.

" Trochact. testa ovato-elongato, C3dindracoa, antice et postice paulo

attenuata, spira jilus minusve j^rominente, obtusiuscula ; anfractibus

angustis, postice oblique et angiiste aj)planati8, deinde subcarinatis
;

striis incremeuti in superficie ultimi anfractus leute curvatis, apertura

longa, ])Ostice angustissima, antice latiore ac rotundata ; labro ad

marginem acutiusculo, levigato, antice oblique late ac lentissime etfuso
;

labio levissimo, postice paulo incrassato, antice triplicato : plica antica

tenuissima, postice ci-assissima." Stoliczka.

East end of Maud Island, opposite Leading Island ; one small speci-

men. A number of crushed, distorted and badly preserved examjdes

of a shell which agree in most particulars with the above quoted

description of T. cylindraceKs, tliough their columellar folds are veiy

indistinctly shewn, were collected by Mi'. James Richardson in 1872, at

Skidegate Channel, west of Alliford Bay, probably from exactly the

same locality as Dr. Dawson's specimen, which is certainly conspecific

with them. As indicated in the sj^nonymy, it is most likely that the

Actceonella oviformis of Gabb is identical with T. cylindraceus.

LAMELLIBEANCHIATA.

Teredo Suctensts, Whiteaves.

Plate 29, fig. 1.

Teredo Suciensis, Whiteaves. —1879. This volume, p. 135, pi. 17, figs- 1 and 1 a.

BuiTOWs of a species of Teredo which cannot at present be distin-

guished from T. Suciensis, are abundant in pieces of fossil wood col-
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lected l)y Dr. Dawson from rock's of this division on the North Shoi-e

of Ciimshewa Inlet. Only one specimen of the shell has been seen,

which consists of a cast of both valves with most of the test well j)re-

served on the posterioi- half of each. As the sculptui-o of the anterior

auricle and that of the median ai'oa of the valves is not known, the

identitication of this specimen with T. Suelenais is somewhat uncertain.

Martesia cARiNii-'ERA, Whitcavcs.

Plate 29, figs. 2 and 2(/.

Martesia carinifint, Whiteavos- —1876. This volume, p. 54, j)!. 9, fig, 7.

Shores of Bear Skin Bay, in Skidegate Inlet : a fine sjiecimen of a

colony of the burrows of this sjiecies in fossil wood, with sevej-al of the

shells in situ.

COBBULA OONCINNA. (N. Sp.)

Plate 29, figs. 3 and 3a.

Shell very small, nearly equivalve, the right valve being u little

larger than tlie left, inequilateral, moderately convex, the thickness

through the closed valves being a little less than the greatest height:

outline transversly subovate, the length as compared with the breadth

being about as seven to five. Anterior end short and regularly rounded
at the margin in both valves : posterior end about one-third longer

than the anterior, nan-owing equally towards its termination, which is

obliquely truncated and biangular in the left valve and whose ujiper

angle is rounded oft* in the right. Cardinal margin rounding abi-uptly

downwards in front, straighter and sloping very gently downwards
behind: ventral margin convex and evenly rounded anteriorly,

straighter and ascendijig very gradually posteriorly, most prominent
a little in advance of the mid-length. Beaks broad and not very pro-

minent, incurved, inclined slightly forwards and situated about half-

way between the centre of each valve and the farthest extremity of the

anterior end. On the left valve a distinct umbonal ridge extends from

the beaks to the ])osterior end of the base, and behind and above this

ridge the valve is inflected at an obtuse angle. On the right valve the

corresponding umbonal ridge is almost obsolete and the posterior area

ill-defined.

Surface marked Avith fine, crowded, and rather irregularly disposed

concentric ribs.

Length, seven millimetres
;

greatest height, five mm. ; thickness

through the closed valves, four mm.
South side of AUifijrd Bay, Skidegate Inlet, very abundant and in

good condition ; Bear Skin Bay, one specimen.
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Of the six species of Corbula described by Mr. Gal)b from the

Californian Ci-etaceous, this little shell comes nearest to C. j)arilis,'^' but

it is much more diminutive in size, more inequilateral, and shows no

traces of radiatinu- stria) between the concentric ribs.

Periploma cuspidatum. (N. Sp.)

Plate 29, figs. 4, 4a and ih.

Shell compressed but perhaps abnormally flattened ; apparently

thin and lenticular, nearly equivalve, but very inequilateral : anterior

end subcircular in some specimens, more nai-rowly rounded in others,

usually gibbous and somewhat produced at or near the termination

of the base in front
;
posterior end shorter than the antei-ior, abruptly

cuspidate, either rounding more or less regularly upwards and outwards

from below, and forming an angular or subangular junction with the

hinge line above, or contracting suddenly and concavely above into a

short, narrow and upturned beak, of which the hinge line forms the

upper boundary. Ventral mai-gin broadly rounded, but sometimes

gibbous or subangular in front : superior border convexly arched

in front and concave behind. Beaks broad, low, depressed, recurved

and placed considerably behind the middle. Posteriorly the beaks

are bounded by a single, shoi't, oblique and narrowly linear groove,

which indicates the probable existence of a corresponding thin and

laminar rib on the inner surface of the posterior umbonal slope in

each valve.

Sui'face apparently smooth or marked only by a few faint concentric

striations.

Length in the middle of the valves, twenty luillimotres : maximum

height twenty-four mm. and a-half. ,

North side of Maud Island : two specimens with both valves flattened

out and a single right valve.

This shell is evidently congeneric with the Periploma suborbiculatum

described on page 138 of the present volume from a single specimen

collected by Mr. James Eichardson in 1872 from the Upper Cretaceous

rocks of the Nanaimo Eiver, V. I. It may be only a variety of that

species, but appears to differ therefrom in its narrowly and shortly

beaked posterior extremity, less central beaks and in having only one

laminar ridge on the interior of each valve.

The lateral outline of the valves of some specimens of this species

is singularly like that of the Meekia sella of Grabb,t but the present

* Paleontology of California. Vol. I., p. 150. pi. 29, figs. 239 and 239rt,

t Paljeontology of California. Vol. 1, p. 191 , pi. 25, fig. 179.
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.shell clearly belongs to the Anatinidd', while Meekia is supposed to be

allietl to Trigonia or Tancredia.

ThRACIA SKMIPLANATA. (N. Sp.)

Plate 29, figs. 5, ba, bh and 5c.

Thracia, Sp. Umlt.—Tliis volume, page 57.

Shell trausvei'sely elongated, compressed, inequivalve, i\\Q right

valve being moderately convex and the left almost flat ; nearly equi-

lateral : anterior end subangular or obtusely pointed below the middle

in some specimens, but rounded in others : posterior end about equal

in length to the anterior but squared and truncated or subtruucated

almost at a right angle to the ventral margin. Superior border very

oblique anteriorly, sloping convexly and rapidly downwards and

meeting the upward curve of the basal margin at an obtuse angle
;

behind the beaks the superior border descends also obliquely, but not

quite so rapidly, and in some specimens very gently and in a straight

line or shallowly concave curve, to its junction with the posterior

margin: basal margin nearly straight in the centre. Umbones broad,

prominent, and nearly central, beaks slightly depressed, curved

strongly inwards and backwards. In well preserved sj^ecimens the

posterior area is bounded by a sharp, but not very prominent i-idge or

keel, which extends from the beaks to the jjosterior end of the base,

and l)ehind and above which the valves are obli(j[uely inflected. On
the hinge line also, behind the beaks, there is a long and narrow,

linear-lanceolate and shallowly excavated ligamental area.

Sculpture somewhat variable ; in some specimens the surface is

very finely striated, in others the concentric striations are coarsej- and

consist of closely disposed raised lines which are most densely crowded

on the posterior area.

Length of a large specimen, fifty-six millimetres ; height, thirty-

eight mm. ; thickness through the closed valves, twenty mm.
Abundant and in a fine state of preservation on the South side of

Alliford Bay ; Bear Skin Bay, Skidegate Inlet, two specimens

;

South Island, one specimen.

The above description is intended to express the characters jn-esen-

ted by normal and undistorted specimens. In this condition even the

species is very vai-iable in form as well as in sculpture. Thus, in some
specimens the shell is moi-e or less pointed, though obtusely so, below

the middle or near the base anteriorlj^, in others the anterior margin

is rounded. The upper or cardinal margin of the posterior end is
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nearly as oblique as that of the anterior end in some specimens, and

almost horizontal in others, and again the truncated margin of the

posterior end may be either straight or slightly convex.

When distorted, as the specimens frequently are, and in almost

every conceivalile way, the range of variation in form is, of coui'se,

still greater. Some individuals ai-e so much elongated transversely

and so narrow in the dii'ection of their height that Pictet's figures

of the Thracta Sanctce-Crucis, from the Upper Gault of Switzerland

would represent them very accurately, though the normal form, as

stated on page 56 of the present volume, is much more like that of

the Thracia (or Gorimyd) Nicoleti, of Agassiz, from the Swiss Lower

Neocomian.

This species and Caryatis subtrigona are by for the most abundant of

the lamellibranchiate bivalves collected by Dr. G. M. Dawson.

Pleuromya subcompressa, Meek.

(Typical form.)

Plate 29, fig. 6.

Myacites {Pleuromya) subcompressa, Meek.—1873. Annual Report of the United

States Geological Survey of the

Territories for 1872, p. 472.

" " " " —1877. United States Geological Sur-

vey of the 40th parallel, Vol. IV.,

p. 13(>., pi. 12. figs 6 and 6a.

?=: Pleuromya jxipyracea, Gabh. —1869. Palaeontology of California,

Vol. II. p. 178, pi. 29, ffg. 66.

Beaks prominent and erect : surface marked by concentric plications

" that become nearly obsolete on the po^fterior dorsal region and near

the front."

South side of Alliford Bay : a perfect and well preserved cast of

the interior of the right valve.

The specimen agrees well with Mr. Meek's description and figure of

the type of Myacites suhcompressus and with Mr. Gabb's diagnosis and

figure of Pleuromya papyracea, or more properly still of Panopea papy-

racea, as the broad and deep sinus in Mr. Gabb's typd shows that it is

congeneric with the Cretaceous Panopseas.
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Pleuromya subcomphessa, var. Carlottensis.

Plate 29, figs. 7 and 7a.

Pleuromya Carlottensis, Whiteaves. —1876, This volume,p. 57, pi. 9, fig. 8.

Myacites subcoiiipress^is. Vihiie, {As of 'Meek.)—1880, United States Geological

Survey. Contributions to Pale-

ontology, Nos. 2-8, pi. 38, fig. 5c;

cset. excl.

Comp. Plniromya Newloni, Whitfield. —1877. Preliminary Report on the

Black Hills, p. 20,

—1880, United States Geographical

and Geological Survey of the

Rocky Mountain Region, Geology

of the Black Hills of Dakota, p«

367, pi. 5, figs. 19 and 20.

Umbones broad and depressed : beaks (or apices of the nmbones)

curved inwards, downwards and inclined a little forwards : shape, with

this exception, and sculpture as in the type of P. suhcornpressa.

South side of Alliford Bay, five casts of the interior : East end of

Maud Island, one specimen. On the mainland of British Columbia it

occurs also in the porphyrites and felsites of Sigutlat Lake and the

Iltasyouco Eiver, where it was collected by Dr. G. M. Dawson in 1876.

The specimen from which the description of P. Carlottensis was
made is a distorted and imperfect cast, and the figure of it on Plate 9

of the present volume is by no means satisfactory. Although most of

the Canadian specimens collected since are also either distorted or

imperfect, they show that the shell is very variable in shape, and that

it is usually more elongated transversely than the original figure of it

might lead one to suppose. The anterior end, which is very short, is

excavated under the beaks and abruptly truncated below in the best

preserved examples : the posterior end is elongated and either narrowly

rounded or somewhat pointed at its junction with the ventral margin.

Some individuals ofP, C'arZoi^ens/s appear to be intermediate in their

character between P. Neivtoni, Whitfield, and P. subcompressa, Meek,

their shape being like that of the former species, and their sculpture

like that of the latter. Judging by the figure on Plate 38 of Dr. C. A.

White's " Contributions toPaheontology," other specimens ajjpear to be

conspecific with the fossil from Devils' Slide, Cinnabar Mountain,

Montana, which Dr. Wbite says "may prove to be a dfierent species,"

but which he regai-ds provisionally as " only a variety of Myacites

subcompressus.'' In the writers' judgment, P. Carlottensis also is doubt-

fully distinct from P. papyracea, Gabb.

March 27th, 1884. 3
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PlEUROMYA (8UBC0MPRESSA ? VAR.) L^VIGATA.

Plate 30, figs. 1, la, lb, and Ir.

Myacites suhcompressm, White. —1880. United States Geological Sur-

vey, Contributions to Palaeontology,

Nos. 2-8, p. 151, pi. 38, figs. 56 and
5c : cost. excl.

Shell compressed, most convex near the anterior margin and some-

what wedge-shaped as seen from above. Valves closed in front,

slightly gajjing behind, transveresly elongated, the length being twice

the height in some specimens and less than twice in others, wqvj inequi-

lateral : anterior end short and truncated or sub-truncated at almost a

right angle to the ventral margin : posterior end much longer and

either rounded or sub-truncated somewhat obliquely at its extremity.

Cardinal margin short, excavated and sloping suddenly downwards in

front : sti-aighter and descending much more gradually behind : ventral

margin nearly straight. Umbones large, broad and prominent : beaks

small, curved inwards, downwards and a little forwai-ds, and either

anterior .and nearly but not quite terminal or placed about halfway

between the centre of the superior border and its anterior termination.

Anterior umbonal ridge obtusely angular and extending from the beaks

to the anterior end of the basal margin : in front of this ridge or pro-

minence the valves are bent obliquely and abruptly inwards, and

immediately behind it there is a broad and faint shallow depression :

posterior umbonal ridge well defined above, but becoming gradually

obsolete below.

Surface marked with tine and rather crowded concentric striations.

Hinge teeth and muscular impressions unknown.

In two specimens the maximum height is twenty millimetres and

the thickness twelve, but the length of the one is forty mm., while that

of the other is only thirty-three.

South side of AUiford Bay, nine casts of both valves : East end of

Maud Island, three similar casts. This form occurs also in the felsites

of the Iltasyouco Eiver, B.C., where it was collected by Dr. G. M. Dawson

in 1876. The specimens from this latter locality were doubtfully and as

it would now seem erroneously identified with the Pleuromya subellip-

tica of Meek and Hayden in the Eei^ort of Progress of the Geological

Survey of Canada for 1876-77.

The shells described above appear to be pj*ecisely similar to two

Montana specimens which are figured by Dv. C. A. White as vai-ieties

of Myacites subconipressus, Meek, although on the otherhand it is diffi-

cult to see how they can be distinguished from some of the ( Jault
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varieties of the Panopea Neocomiensis of d'Orbigny, as representee

the " Paldontologie Fj-angaise " or the " Pal(5ontoU">gie Suisse."

GoNioMYA. (Species undetei-ininable.)

South side of Alliford Bay, a very small but well preserved cast,

which measures nine millimetres in length by about six or seven in

height. A similar specimen has been collected in the Upper Neoco-

mian rocks of the valley of the Fraser Eiver.

Tellina Skideoatensis. (N. Sp.)

Plate 30, figs. 2, 2a, and 2f>.

Shell thin, compressed, transversely elongated, the length being

about one-third greater than the height : lateral outline varying in

different specimens from ovately and Ijroadlj^ sit])triangular to trans-

versely subelliptical. Anterior end somewhat pointed or narrowly

rounded : posterior end always a little longer than the anterior, sub-

truncated and narrowing gradually both above and below, or rounded

below and obtusely subangular above. Superior border sloping con-

cavely and rather rapidly downwards in front of the beaks, straighter

and descending more gradually behind : ventral margin broadly

rounded. Beaks moderately prominent, curved inwards and forwards

and placed a little in advance of the middle.

Surface closely and concentrically costulate.

Pallial sinus very obscurely indicated, but apparently broad and

rather deep.

Length of a left valve with the test preserved, twenty-six milli-

metres : maximum height of the same, seventeen mm. In a larger

cast the length is forty-one millimetres and the greatest height

twenty-six.

Bear Skin Bay, Skidegate Inlet : four or five specimens.

This shell probably does not belong to the typical section of the

genus Tellina, as exemplified by the recent T. radiata of Linnseus and

two or three others, but to the subgenus TelUnella or Perormoderma.

It approaches the TelUnella jjetrosa of Stoliczka,* from the Cretaceous

rocks of S. India, in many of its characters, especially in its surface

ornamentation, but it is much less pointed at each extremity.

Two casts of single valves of a small Tellina which may possibly be

* Pal. Indica. Cret. Faun. S. India. Vol. 3, p. 125, pi. 16, figs. 27-28.
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identical with the present species, the most perfect of which is repre-

sented by figure 3 of plate 30, were collected on the north side of

Maud Island, The specimens from this locality, which do not shew

any trace of the two surface markings, ai-e smaller, less elongated

transversely in proportion to their height, and more nearly equilateral

than the types of T. Skidegatensis.

Caryatis subtrigona, Whiteaves.

Callista (?) subtrigona, Whiteaves. —1876. This volume, p. 63, pi. 9, fig. 10.

iMcina. Sp. Undt. " — " " " p. 61, fig. 6, and pi.

9, fig. 12.

" (?) " " — " " " p. 62, fig. 7.

Bear Skin Bay, Skidegate Inlet, extremely abundant : South side of

Alliford Bay, apparently not quite so common.

The large series of specimens collected by Dr. Dawson prove conclu-

sively that the fossils doubtfully described on pages 61 and 62 of the

present volume as species of Lucina are really only distorted and

imperfect examjDles of Caryatis subtrigona.

Thetis afpinis. (Norn, prov.)

Plate 30, figs. 4, 4a and Ah.

Probably a variety of Thetis major, Sowerby.

Compare Thetis major, Sowerby. —1829. Mineral Conchology, Vol.

VI., p. 20, pi. 513, figs. 1 to 4.

Shell rather large (for the genus), moderately convex, the thickness

through the closed valves being al)0ut one-third less than the maximum
height ; outline variable ; in some specimens the lateral contour is

transversely ovate-orbicular, the ventral margin being more broadly

rounded than the anterior end, and the posterior end narrower and

a little longer than the anterior ; in others, which are very inequi-

lateral, the valves are ovately subtrigonal as viewed laterally, the

short anterior end being subangular at its junction with the superior

border above, and the produced posterior end obtusely pointed below

the middle. Umbones large and prominent : beaks curved inwards,

downwards, and a little forwards, subcentral in some specimens and

placed very near the anterior end in others.

Surface marked with rather irregularly disposed concentric lines of

growth, and by a few very faint radiating stria3.

Hinge teeth unknown. Muscular impressions transversely elongated
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and ovate-lanceolate in outline : pallial border stiongly twice inflected:

pallial sinus proper very deep, narrow, acutely pointed, extending far

into the umbonal cavity, and reaching as far backwards as to within one

or two mm. from the tij)s of the beaks; anterior pallial inflection also

very deep, but broader and not extending quite so far backwards as the

inner termination of the true pallial sinus.

Dimensions of a specimen which is ovately-orbicular in outline

:

length, forty-two millimetres, height, thirty-seven and a-half mm.

:

maximum thickness twenty-three. In an ovately subtrigonal cast of

this species the maximum length and height are each fifty mm., and

the thickness through the closed valves is thirty-five.

Bear Skin Bay, Skidegate Inlet : eleven specimens.

The very deep double inflection of the pallial border appears to be

the only point wherein this shell differs from the Thetis major of

Sowerby. In other respects the present species seem to be intermediate

between the T. minor and the T. major. Some paleontologists, such as

F. Ea^mer, E. Forbes, and Mons. Ebray, regard all the nominal spe-

cies of Thetis as varieties of one, which Effimer proposes to call T.

Sowerbii, and if this view be adopted, the Thetis above described will

of coui'se rank only as one of the forms of T. Sowerbii.

Cyprina occidentalis. (N. Sp.)

Fig. 10. Cyprina occidentalis. Outline of a castiof a left valve,
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Shell (oi* r.ither cjist) compressed, the mjiximum thickness being a

little more than half the height ; outline transversely subovate : anterior

end short and rather narrowly rounded
;
posterior end longer and sub-

truncated below the middle ; supei'ior border descending abruptly and

concavely in front of the beaks, sloping gradually and somewhat con-

vexly downwards behind ; umbones broad and rather prominent, beaks

slightly depressed, appressed and directed foj-wards. Surface marking,

hinge teeth and muscular impressions unknown.

Dimensions : length, ninety-four millimetres ; height seventy-five

mm. ; maximum thickness, forty-three.

South side of Alliford Bay : a single imperfect cast.

The specimen is supposed to belong to the genus Cyprina on account

of its strong resemblance to the C. ovata of Meek and Hayden, of which

latter species large numbers of fine examples, with the test preserved,

have recently been collected by Dr. Gr. M. Dawson, E., G. McConnell

and T. C, Weston at the St. Maiy's, Belly and South Saskatchewan

rivers. The C. occidentalis may be only a variety of G. ovata, but it

appears to be more transversely elongated, more truncated posteriorly

and more gibbous in the umbonal region. The two shells also occur at

very different horizons in the Cretaceous formation.

Protocardium Hillanum, Sowerby. (Sp.)

Plate 30, fig. 5.

Cardium Hillanum, Sowerby. —1813. Mineral Conchology, Vol. 1, p. 41, pi. 14,

fig.l.

" " " —1843. Paleontologie Frangaise Terrains Creta-

ces, Vol. 3, p. 27, pi. 243.

Protocardium Hillanum, Stoliczka. —1871. Palseontologia Indica, Cretaceous

Fauna of Southern India, Vol. 3, p. 219,

pi. 12. figs. 8-10, and pi. 13, figs. 1-3,

East end of Maud Island, one perfect right valve, with the test pre-

served, which, however, measures only nine millimetres and a half in its

greatest length, and nine in its maximum height. Five small but well

preserved casts of a small Protocardium from the S, side of Alliford Bay
are also believed to belong to this species, though as the specimens from

both localities are all very small theii' specific identification is not alto-

gether free from doubt.
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ASTARTK PaCKARDI, WllLtc.

Plate 30, figs. 6, (ia and lUi.

Astarte Packardi, White. —1880. United States Geological Snrvey, Contri-

bntions to Paleontology, Nos. 2-8, p. 149, pi. 37,

figs. 6a and b.

" Shell subcirculai- in mjirginal outline, moderately and almost regu-

larly convex : its length and full height almost equal, or the latter a

trifle less than the former ; mai'gin forming a continuous subelliptic curve

all the way around from the posterior end of the hinge to the lower

end of the lunule ; hinge margin short and gently convex ; beaks

placed subcentrally, rather small but prominent, and turned forward

;

hmule moderately large, rather deeply impressed and clearly defined,

its abruptly inflected borders giving a concave appearance to that por-

tion of the shell as seen by lateral view. Surface marked by somewhat
numerous and regular concentric undulations, and between these, by
minute stride of growth. Hinge unknown.

Transverse length, twenty millimetres ; height from base to beaks

nearly one millimetre less." White.

East side of Alliford Bay : four large and beautifully preserved spe-

cimens with the test, and a few fragments : South side of Alliford Bay,

abundant in the condition of small but perfect casts : East end of Maud
Island, five small examples with the test preserved.

The specimens from the above mentioned localities, which the writer

has no doubt are correctly identified with A. Packardi, give the follow-

ing additional information about its specific characters. At Maud Island

the shell attains to the size of thirty millimetres in length by as many
in height. The hinge dentition consists of two transverse cardinal teeth

in each valve, and there are no laterals. In the right valve both teeth

are most pi-ominent in the middle, but the anterior cardinal tooth is

triangular in outline and comparatively large. The inner margin of the

valves below and at the side is simple in some specimens and distinctly

crenulated in others, as in the recent A. sulcata of da Costa.

Br. White says " This shell is probably not a true Aslarte as that genus

is recognized among living forms, but it probably belongs to a section to

to which Gabb gave the name Eriphyla.^^ The type of Sowerby's genus,

however, is his A. lurlda of the Inferior Oolite, whose characters are

very near to those of A. Packardi.

The three or four imperfect and badly preserved casts from the fel-

sites of the Iltasyouco River, B.C., which were provisionally identified

* Op. cit., p. 149.
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with the A. venfricosa of Meek on page 155 of the Eeport of Pi-ogress

of the Geological Survey of Canada foi- 1876-YY, most probably also

belong to the pi-esent species.

Unio Hubbardi, Gabb.

Unio Hubbardi, Gabb. —1869. Paleontology of California, Vol. 2, p. I'JO, jjI. 30,

fig. 85.

Whiteaves.—1876. This volume, p. 65, pi. 9, fig. 13.

Hooper's Creek or King's Tunnel, Cowgitz' coal mine : very abundant.

It was collected at the same locality by Mr. Eichardson in 18*72,

As pointed out on pages 66-6*7 of the present volume, the hinge den-

tition shows that the species is a true Unio and not a 3Iargaritana nor an

Anodon.

Trigonia diversicostata, Whiteaves.

Trigonia diversicostata, Whiteaves. —1876. This volume, p. 68, pi. 10, fig. 1.

Bear Skin Bay, Skidegate Inlet : throe specimens.

Trigonia Maudensis. (N. Sp.)

Plate 31, fig. 2.

Shell modei-ately convex, longer than high,very inequilateral: anterior

end short and rounded : posterior end produced into a rather long and

pointed beak, which narrows gradually both above and below, and

whose lower margin is somewhat convex and upper margin shallowly

concave. Umbones narrow but very prominent, placed about half way
between the centre and the farthest extremity of the anterior end

;

beaks, small, cui'ved inwards and downwards : posterior area well

defined and bounded by a rather prominent carina, which is acutely

angular near the beaks and obtusely angular behind the middle of the

valves.

The front and central portions of the sides of the valves are marked

by simple concentric ribs, but at the pointed extremity of the posterior

third of the sides these concentric ribs are crossed by a few radiating

costffi, which commence at or a short distance below the outer boun-

dary of the posterior area and extend to the ventral margin. In the

most perfect specimen, which was collected at Maud Island, there are five

radiating ribs on the posterior extremity, two of which, the ones nearest

to the anterior end, are comparatively broad, while the three behind

them are very narrow and inconsj)icuou8. In two moulds of the exte-

rior of a small Tn^^oni'a from Cumshewa Inlet, however, which probably
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belongs to this species, there are iiuiications of four or five very coarse

radiating ribs on the posterior extremity of the sides, all of which are

of equal breadth. Posterior area marked by very oblique raised striaj.

Length, thirty-foiu" millimetres : maximum height, from the centre

of the umbo to the ventral margin, twenty-four mm.
Xorth side of Maud Island, a perfect but not very well preserved

right valve. South Island, one specimen : north side of Cumshewa
Inlet : two imperfect moulds of the exterior and one cast of the interior.

This shell may be an extreme variety of the preceding species, from

which it differs chiefly in the peculiar ornamentation of its outer sui'-

face. It appears to be nearly related to the Trigonia sulcataria of

Lamarck,* fi-om the " Craie Chloritde " or "Upper Greensand " of

France,

Trigonia Dawsoni, Whiteaves.

Plate 31, figs. 1 and 1«.

Trigonia Daicsord, Whiteaves. —1878. Geological Survey of Canada, Report

of Progress for 1876-77, p. 154.

" Shell gently convex, compressed ; outline ovately-subtrigonal
;

anterior end very short, broadly rounded, as is also the ventral margin

:

beaks elevated, recui'ved, anterior, subterminal : hinge line sloping

concavely downwards behind the beaks : extremity of the somewhat

elongated posterior end truncated rather obliquely. Surface of the

main body of the shell marked by about twelve curved, nodulous cosfcp,

all of which commence at the margin of the j^ostcrior area. The five

nearest the beaks ciu-ve downwards and terminate at the anterior end.

The middle ones, though curved, are nearly transverse, and end at the

centre of the ventral margin, while the last three incline decidedly

backwards. The posterior area is marked either by crowded, transverse,

regularly arranged and continuous raised striae, or by coarse, irregular

and broken up or angularly bent, short, tranverse folds. Iltasyouco

Eiver and Sigutlat Lake, frequent and well preserved." The above is

the original description of the species as it occurs in the volcanic por-

phyrites of the localities mentioned, on the main land of British

Columbia.

South side of Alliford Bay : one fine specimen with the test well

preserved on both valves, but with a small piece broken off the pos-

terior end.

The specimen from the Queen Charlotte Islands differs fi-om the types

of T. Dawsoni in the following particulars, though these differences

* See D'Orbigny. Pal^ontologie Fraucaise, Terrains Cr^tacfo. Vol.'3, p. 150, 'atlas, pi. 294,
figs. 5-9.
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are obviously not of spoeitic importance. In the AUiford Bay shell

the number of curved nodulous ribs on the sides of the valves is at

least eighteen : its posterior area, in addition to the transverse lines

which cover its surface, is marked by three equidistant, curved, longi-

tudinal rows of nodules or nodulous ridges, in each valve, which extend

from the beaks to the posterior margin. The lower row of nodules

which bounds the posterior area externally, is prominent and com-

posed of comparatively large nodules, but the two upper nodulous

ridges are not so prominent and are composed of much smaller nodules.

It is not imjjrobable that T. Daivsoni may be only a variety of the T.

Montanaensis of Meek,* but for the present it is thought prudent not to

unite the two forms under one name, for the following reasons. In T.

Montanaensis the front margin of the valves is said to be ornamented by
a transverse row of nodules which latter are " larger than the others and

are ranged in a vertical row of strong nodules, which form a conspicu-

ous feature of the shell,"f and its posterior area is described as "marked

only by numerous, distinct, nearly vertical lines of growth. "J There

is no such vertical row of large nodules on or near the anterior margin

of any of the specimens of T. Dawsoni, and on the posterior area of

the Queen Charlotte Island variety of that species the transverse raised

lines, as already stated, are crossed by three nodulous ridges or longi-

tudinal rows of isolated nodules.

NucuLA (Acila) truncata, Gabb.

Nucula truncata, Gabb. —1864. Palseontology of California, Vol. I, p. 198, pi. 26.

figs. 184 and 184 a, b.

Bear Skin Bay and Bay east of Alliford Bay, in Skidegate Inlet

:

one characteristic specimen from each of these localities.

Nucula solitaria, Gabb.

Plate 31, figs. 3 and 3a.

Nucula solitaria, Gabb. —1869. Palseontology of California, Vol. 2, p. 197, pi.

32, fig. 94.

South side of Alliford Eay : nine good casts of both valves with ])or-

* See Dr. C. A. White's Contributions to Paljeontology, Nos. 2-8. Washington. 18S0. P. 147,

pi. 38, fig. 2a.

t lb., page 146. ,

t Jb., page 146.
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tions of the shell preserved. Tlio specimens, one of which is repre-

sented on Plate 31, agree well with Mr. Gabb's description of N.

solitaria, and are almost exactly of the same dimensions as his type.

YOLDIA ARATA. (N. iSp.)

Plate 31, figs. 4 and 4a.

Yoldia. {S2^. iintif.) This volume, page 72.

Shell small, tumid, transversely elongated and very inequilateral

:

anterior end narrowly rounded or somewhat pointed in the middle

:

posterior end about one-third longer than the anterior, attenuated and

produced into a straight and narrow or slightly cm-ved and somewhat

broad beak. In some specimens the beaked posterior extremity nar-

rows gradually and almost equally both above and below, and its ex-

treme apex is truncated : in others the margin of the posterior end

rounds up obliquely from below and forms a subangular or pointed

junction with the shallowly concave or straight downward slope of the

hinge border above. Umbones small, narrow, projecting very little

above the hinge line and placed in advance of the middle : beaks

minute, curved inwards and a little downwards, with a slight inclina-

tion towards the posterior end. Posterior area linear-lanceolate in out-

line, as viewed from above, consisting of an abrupt and obtusely angu-

lar inflection of each valve behind the beaks.

Surface marked with minute grooves and raised ridges which are

very irregular in their disposition, but which as a whole are very

nearly concentric. Sometimes the ridges are not continuous, and they

are rarely either quite pai-allel with each other or with the ventral

margin. In some specimens, also, the grooves are comparatively

broad and separated by exceedingly narrow raised lines : in others the

grooves and subangular ridges which alternate with them are equal in

breadth.

Dimensions of an average specimen : length, ten millimetres : height,

six mm. and a-half : thickness through the closed valves a little over

foui- mm.
South Island, Skidegate Inlet, abundant: Bear Skin Bay, Skidegate

Inlet, three specimens ; Cumshewa Inlet (" horizon doubtful," G. M. D.),

four specimens.
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Nemodon Fischeri, d'Orbigny. (Sp.)

Plate 31, fig. 5.

Area Fischeri, d'Orbigny. —1850. Paleont. stratigr. 1, p. 369, Paris.

Area concinna, d'Orbigny. —(as of Von Buch.) 1845. Geologie de la

Eussie d'Europe et des Montagnes de

rOural, Vol. 2, p. 462, pi. 39, figs. 17-18.

Cucullsca Fischeri, d'Orbigny (Sp.) —Eichwald. 1867. Lethaea Eossica, Vol.

2, p. 559.

Area concinnata, Graf. Keyserling. —Petschorareise, p. 306.

" Area testa elongata, infiata, radiatim striata : latere buccali, brevi,

angustato ; latere anali clongato lato, oblique sinuato ; area ligamcnti

angustata.

Coquille tr^s allongee, assez renflde, marquee partout do stries

rayonnantes avec lesquelles se croisent quelques lignes d'accroissement

concentriques. Cote buccal tres court, anguleux du cote de I'area

cardinale cotiS anal tres long, elargi, coupd obliquement et echancrd a

son extrdmit^. Facette du ligament tr^s longue, dtroite, tres finement

sillonnee. Dimensions. Longeur 37 millimetres. Par rapport k la

longueui-: largeur, 0-40; epaisseur, 0-35; longuem- du cotd anal, 0-*75."

d'Orbigny, Geol. de la Euss., &c.. Vol. 2, p. 462.

"La figure donnde par M. d'Orbigny montre le bord infdrieur

Idgerement dchancrd, et I'extrdmitd postdrieure de la coquille pourvue

d'une Idg^re carene mddiane oblique, situde entre la car^ne obtuse

extdrieure oblique et le bord cardinal du test ; la description de M.
d'Orbigny ne tait pas mention de ce caractdre." Eichwald, Lethaea

Eossica, Vol. 2, p. 559-60. " Sab. dans le gr^s ndocomien noiratre de

Khoroschowo" (near Moscow) "et dansle gres blanc compacte a grains

de glauconite pi-es d'Orenbourg au mont Isaragoul." lb., p. 559. At
each of these places it is found associated with Aucella Mosquensis, which
latter shell occurs also at the Queen Charlotte Islands.

Abundant in tine condition at the east end of Maud Island. The
hinge dentition shews that it belongs to Conrad's genus or subgenus

Nemodon.
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GraMxMatodon inornatus, Meek and Hayden.

Plate 31, figs. 8, 8a, and 8b.

Area (CucuUxa) inornata, ^leek and Hayden. —1858. Proceedings of the Aca-

demy of Natural Sciences of

Philadelphia, p. 51.

Grammatodon inornatus, Meek and Hayden- —1862. Idem, p. 419.

". " " " " —1864. Pakeontology ofthe Up-

per Missouri, p. 90, pi. 3, figs.

9, 9a and 96.

Whitfield. —1880. Geology of the Black

Hills of Dakota, p- 359, pi. 5,

figs. 16-18.

North shore of Cumshewa Inlet, one neai-ly perfect specimen with

the valves widely open and partly clasping a valve of Inoceramus con-

centricus.

Skidegate Inlet, south side of Alliford Bay, four specimens : and Bay
east of Alliford Bay, one imperfect example.

CucuLLyEA (Idonearca). Spccies undeterminable.

Cucvilcea (?). Sp. Undt. This volume, page 73.

East end of Maud Island : a crushed and imperfect specimen which,

however, has the sculpture well preserved on both valves.

The sui'face markings consist of very numerous and densely crowded

concentric raised lines, which are crossed by radiating stride. On the

posterior and central portions of the sides of the valves the radiating

striffi are close together and not much elevated, but near the anterior

margin they are distant, prominent and very acute.

Trigonoarca tumida. (N. Sp.)

Plate 31, fig. 6.

Shell inflated, tumid, the thickness through the closed valves being

apparently a little greater than their maximum height: valves trans-

versely elongated and very inequilateral : anterior end short, rounding

up broadly and obliquely from below and forming a sharply angular

junction with the superior border above. Superior border nearly

sti'aight both in front and behind, but sloping very gently downwards
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in front : ventral marg-in also nearly straight behind the raiddle, biit>

obliquely as well as rather abruptly rounded upwards in front.

Umbones gibbous and very prominent, placed a little in advance of

the middle : beaks distant, curved strongly inwards and downwards,

with a slight inclination towards the anterior end : ligamental area

deeply and angularly excavated, narrowly subrhomboidal in outline as

viewed from above : posterior area obliquely flattened, margined by an

obtuse and not very well defined keel. Surface marked with crowded

and rather irregularly disposed concentric striations, which are

crossed, except upon the posterior area, with numerous radiating raised

lines. These latter are most prominent and distinct on the anterior

third of the shell. The ligamental area, also, is closely and concen-

trically striated.

Hinge teeth and muscular impressions unknown.

Dimensions of the only specimen collected : length, eighty-seven

millimetres ; height, fifty-six mm. ; approximate thickness through

the closed valves, sixty-four mm.
East end of Maud Island : a perfect and well preserved right valve.

The specimen evidently belongs to a new and interesting species of

Trigonoarca, which can be easily distinguished from the type of

Conrad's genus of that name, the Area Ligeriensls of d'Orbigny, (*)

by its very prominent umbones and distinct and numerous radiating

raised lines.

Mytilus lanceolatus, J. iSowerby.

Plate 31, figs. 7 and la.

Mytilus la,nceolatus, J. Sowerby. —1823. Mineral Conchology, Vol. 5, p. 55, pi.

439, fig. 2.

Mytilus edenttdus,
" —1823. Mineral Conchology, Vol. 5, p. 55, pi.

439, fig. 1.

Mytilus tridens,
" —1836. In Fitton's paper in the Translations

of the Geological Society of London, Vol.

4, Second Series, p. 342, pi. 17, fig. 14.

Mytilus prselongus,
" —1836. 26., p. 342, pi. 17, fig. 15.

Mytilus Immolatus, d'Orbigny. —1844. Pal^ontologie Frangaise, Terrains Cr6-

tac^s. Vol. 3, p. 270, atlas, pi. 338, fig. 6.

Mytilus lanceolatus, Pictet. —1864-67. Paleontologie Suisse, Terrain Cr^-

tac6 de Ste. Croix, Vol. 3, p. 485, in which

a full synonymy of the species may be

found.

Shell obliquely compressed above, stj-ongly carinated below the

middle, especially in front, and excavated at the base, in such a manner

Paleontologie Frangaise. Terrains Cr^tac^s. Vol. 3, p. 227, pi. 317.
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that the outline of a transverse section through the centre of the valves

would be subtriangular, the two upper sides being somewhat convex

and the base shallowly concave : maximum thickness, as measui'ed

from keel to keel, a little greater than the height. Lateral outline

narrowly mytiloid, valves slightly curved and much elongated trans-

versely : anterior end acutely pointed :- posterior obtuse: superior

border broadly arched but not very prominent: basal margin shallowly

concave : beaks anterior, terminal and approximated. Surface appar-

ently marked by coarse concentric strite of growth, with tiner stria)

intercalated between them.

Length of the only specimen collected, tifty-six millimetres : height,

as measured from the lateral keel to the centre of the hinge line,

eighteen mm. : greatest thickness, from keel to keel, twenty-two mm.
Shingle Ray, Skidegate Inlet : a cast of both valves with a very

small piece of the test preserved.

The above is a purely original description of the (specimen collected

by Dr. Dawson, from which it may be seen that its characters do not

seem to differ in any essential particular from those of the M. laneeo-

latus of Sowerby as described by d'Orbigny, Pictet and other palaeon-

tologists.

MoDioLA suBiMBRicATA, Meek.

Modiola {Volsella) subimbricata, Meek. —1873. Annual Report of the United

States Geological Survey of the

Territories for 1872, p. 472.

" (Sp. undt.) —This volume p. 73.

Volsella subimMcata, White. —1880. United States Geological Sur-

vey. Contributions to Palaeonto-

logy, Nos. 2-8, p. 145, pi. 37, figs.

2a b, &c.

East end of Maud Island : three distorted specimens, two of which,

however, have the test preserved on both valves.

LiTiioDOMus Maudensis. (N. Sp.)

Plate 32, iigs. 6 and Cm.

Shell convex, the maximum thickness through the closed valves being

about equal to their greatest height, most prominent laterally, in the

direction of a curved line which might be di-awn from the undei- side

of the beaks lo the posterior end of the base, beneath and in front of
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which slight prominence the valves are abruptly and obliquely com-

pressed as well as somewhat excavated. Length nearly twice as great

as the height : lateral outline subelliptical : anterior end truncated

inwardly and obliquely under the beaks : posterior end narrowly

rounded : superior border regularly, convexly and very broadly arched

:

ventral margin nearly straight or slightly concave in advance of the

middle and as slightly convex behind, forming an obtuse angle with the

anterior margin and a rounded junction with the posterior : beaks

anterior, terminal and overhanging, approximated and curved down-
wards as well as inwards.

Surface marked by a few faint concentric lines of growth. In speci-

mens which have the exceedingly thin outer layer of the test exfoliated,

however, which is often the case, the outer surface of the inner layer of

the shell, when examined under a lens is seen to be marked with

crowded radiating striae which are too minute to be visible to the naked

eye.

Length of an average specimen seventeen millimetres : greatest

height of the same, nine mm. : maximum thickness, nine mm.
East end of Maud Island : four specimens with both valves.

OXYTOMA MUCRONATA, Meek.

Plate 31, fig. 9.

Pteria
( Oxytoma) Munateri, Meek and Hayden. —1864. PalEeontology of the

Upper Missouri, p. 80,

wood cuts, figs. A, B.

Aiictda {Oxytoma) mucronata, y^hltfield. —1876. Palaeontology of the

Black Hills of Dakota,

p. 357. pi. 4, figs. 1,2.

East side of Alliford Bay, one left valve, which is figured. The same

species also occurs in the Lower Sandstones, oi" sub-division E, of the

South side of Maud Island.

The tyjDes of 0. inucronata from the Black Hills of Dakota were

originally regarded by Meek, though with much doubt, as possibly

identical with the Avicula Munsteri of Brown and Goldfuss. Eichwald,

however, in the Lethaea Rossica,* says that the sculpture of the left

valve of A. Munsteri consists of from sixteen to eighteen radiating ribs,

with intervals furnished with one to three radiating striae, whereas in

large left valves of 0. mucronata from Maud Island the primary radia-

* Volume 2, page 504.
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ting ribs are separated by wide and nearl}' flat interspaces, which latter

arc occupied with as nmny as eight or nine j-adiating raised lines, and

this seems to be also the case with Meek's tigui-ed type of the same

species.

In the writer's judgment, the present shell is more nearly allied to

the Avicula Cornueliana of d'Orbigny, from the French Neocomian,*

(which Stoliczka says is an Oxytomd) than it is to A.. Munsteri.

AucELLA PiocHii. (Gabb.)

Inoceramm PiocMi, Gabb. —1864. Palaeontology of California, Vol. T, p. 1S7

pi. 25, fig. 173, (excl. fig. 174.)

Aucella Fiochii, Gsibh. —1869. Idem, Vol. II, pp. 194 and 247, pi. 31,

figs. 92 a-c.

Since the first part of the present volume was published a very charac-

teristic valve of this shell was discovered in Mr. Eichardson's collection

of fossils from the " Lower Shales " of Skidegate Inlet west of AUiford

Bay. Although probably only a variety of the Aucella Mosquensis of Von

Buch, if indeed it is sufficiently different therefrom to rank even as a

variety, the occurrence of a specimen of the true A. Piochii at this

horizon is of considerable interest and worthy of being placed upon

record, as throwing some light on the stratigraphical position of the

deposit in which it was found.)

Melina Skideqatensis. (N. Sp.)

Melina mytiloides ? Lamarck. This volume, pages 80-82, woodcuts, figs. 8 a, b. c, d.

South side of Allifoi d Bay, in Skidegate Inlet : six large specimens.

The shells described and figured in the first part of this volume, and

there regarded, though with much hesitation, as possibly varieties of

the Perna mytiloides of Lamarck, are now believed to be perfectly

distinct.

They appear to belong to a previously undescribed species, for which

the name given above is suggested, and to be perhaps most nearly

allied to the Perna Fittoni of Pictet and Campiche,t from the Lower

Greensand of the Isle of Wight and the Gault of Switzerland.

* Pal^ontologie Frangaise, Terrains Crltaces, Vol. 3, p. 471, Atlas, pi. 389, figs. 3 and 4.

t Pal^ontologie Suisse. Fossiles de Ste. Croix. Vol. 4, p. 95, pi. 157, fig. 2.

April 8th, 1884. 4
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Inoceramus Moresbyensis. (Noin. Prov.)

Fig. 11. Inoceramus Moresbyensis. Outline of an imperfect left valve to shew
the alation of the hinge line behind the beaks.

Shell moderatel}^ convex in front, especially in the nmbonal region,

and obliquely compressed behind : posterior dorsal margin abruptly

inflected. Height somewhat greater than the length, greatest length

just below the winged expansion of the hinge-line above : anterior

margin shallowly concave immediately under the beaks and somewhat
convex below : ventral margin roundednarrowlyin front and obliquely

as well as more broadly so behind : posterior margin obliquely convex

below, straighter and widening outwards above. Hinge margin appar-

ently ascending above, behind the beaks, in such a manner as to form

a thin alate prominence or expansion whose exact outline is not known
but whose posterior margin seems to have been obliquely truncated or

subtruncated : beaks anterior, terminal, cui'ved inwards and forwards.

Surface marked with numerous, veiy irregular and rarely continuous

Bubconcentric plications.

North shore of Cumshewa Inlet, Moresby Island : a few imperfect

specimens.
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This singular shell, whose characters cannot bo very satisfactorily

detinod with the material at the writer's disposal, appears to belong to

that section of the genus of which Inoceramus alatus, Goldfuss,* is the

type. Judging partly by the figure in the " Petrefacta Germania',"

and parti}' by the description (" costis conceutricis crassis regularibus")

it would seem that the /. alatus has much broader and more regidai-ly

disposed concentric folds than the present species.

Inoceramus concentricus, Parkinson.

For the synonymy of this well known species, see page 19 of the

present volume.

North shore of Cumshewa Inlet, one specimen : Hkidegate Inlet, at

Bear Skin Bay (one specimen), and very abundant at South Island,

Inoceramus (Actinoceramus) sulcatus, Parkinson,

Plate 32, figs. 3 & 3a.

Inoceramua concentricus, Parkinson. —1820. Transactions of the Geologi-

cal Society of London, Vol- 5,

p. 59, pi. 1, fig. 5.

" " Sowerby. —1821. Mineral Conchology, pi. 306,

figs. 1-5.

" " Goldfuss. —1836. Petrefacta Germanise, page

112, pi. 110, fig, 1.

" " d'Orbigny. —1845, PaMontologie Frangaise,

Terrains Cr^tac6s, Vol, 3, p. 504,

pl, 403, figs. 3-5.

Pictet & Campich^.—1869-71. Pal^ontologie Suisse,

Fossiles de Sainte Croix, Vol. 4,

p. 105 ; which see for a more
extended synonymy of the

species.

Very abundant at and around Bear Skin Baj^, on the Graham Island

side of Skidegate Inlet, where thirty-eight good specimens were col-

lected.

In describing this species d'Orbigny says (op. cit. p. 504) that it has

seven or ten radiating ribs, but in the Queen Charlotte Island speci-

mens collected by Dr. Dawson the maximum number of i-ibs is from

seven to eight, there are frequently only three and sometimes they are

almost obsolete. Pictet, however, in speaking of the ribs of this shell

* Petrefacta Germaniae. Vol. 1, Divisio Quarta, p. 116, pl. 112, fig. 3.
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(op. cit., p. 10(?,) says, " leiir nombre phis frequent est de sept a hiiit,"

and adds, "nous avons siir les yeux des echantillons a cinq cotes, et

plusieurs meme a trois."

Camptonectes curvatus, Cleinitz.

Plate 32, fig. 4.

Pecten curvatus, Geinitz.

Pecten virgatus, d'Orbigny.

Pecten {Camptonectes) curvatus, Stoliczka.

'f.=Camplonecte.s extenwxtus, Meek.

(I II

a li

Hall and Whitfield.

Whitfield.

—1843. Kieslingsw, p. 16, pi. 3,

fig. 13.

—1848. Quadersandstein, p. 180.

—1845. Paleontologie Frangaise,

Terrains Cr^taces, Vol. 3, p.

002, pi. 434, figs. 7-10, as of

Nilsson, but not P. lirgatus

Nilsson.

—1871. Palyeontologia Indica,

Cephalopoda of S. India, Vol.

3, p. 433, pi. 31, figs. 15-16,

and pi. 41, figs. 433.

—1865. Paleontology of the

Upper Missouri, p. 78, pi. 3,

fig. 6.

—1877. United States Geologi-

cal and Geographical Ex-

ploration of the Fortieth

Parallel, Vol. 4, p. 290, pi. 7,

fig. 18.

—1876. Palaeontology of the

Black Hilis of Dakota, p.

353, pi. 4, figs. 4, 5.

East end of Maud Island, a single right valve. Judging by the

figures and descriptions only it is very difficult to sec how the Camp-

tonectes extenuatus of Meek is to be distinguished from the C. curvatus

of Geinitz, assuming that Dr. Stoliczka's synonomy of the latter species

is correct, which the writer has no reason to doubt.

Amusium lentioulare. (Nom. Prov.)

Plate 32, fig. 5.

Shell strongly compressed, thin, lenticular ; outline as viewed laterally

nearly circular, the length and height being very nearly equal : anterior,

posterior and basal margins regularly rounded ; beaks small, prominent,

erect, appressed and central ; superior border, exclusive of the ears,

descending obliquely, rather rapidly and somewhat concavely on both
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sides : ears of the upper or left valve equal in size and similar in shape,

ascending obliquely outwards from the beak and truncated also obliquely

at the outer margins. Ears of the under or right valve unknown.

Surface of the ujjper valve polished and nearly smooth to the naked

eye, but when examined with a moderately powerfid simple lens it is

seen to be marked with exceedingly numerous, minute and very closely

disposed concentric stria', also by very faint and somewhat more distant

radiating lines. Test exti-emely thin.

Maximum length of the most perfect valve, forty-two millimetres

:

height of the same, as measured from the beak to the centre of the

basal margin, forty-live mm.
North Shore of Cumshewa Inlet : two or three specimens in a concre-

tionary nodule 'of shale.

This shell may be a mere variety of the Camptonectes bellistriatus of

Meek, (see Palaeontology of the UiDi^er Missouri, page TT) but the

upper margins of the ears of its right valve ai-e ascending and not

straight.

OsTREA Skidegatensis. (Nom. Prov.)

Plate 32, fig. 1.

Ostrea. {Up. Undt.) This volume, page 83.

Fi.g 12. Ostrea Skidegatensis. Outline of the interior of an upper valve of a
separate specimen.
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Shell oi' shells either single and separate or aggregated into clusters

of two or three individuals : relative convexity of the two valves varia-

ble : shape irregular. Lower valve shallowly convex ; upper valve

usually flatter and sometimes a little concave. Lateral outline variable

in difterent individuals, no two being alike : as a rule though the single

specimens are higher than long, and the clustered individuals are longer

than high, while the narrowest part of the valves in all is, as is custom-

ary in the genus, at the short hinge line. Thus, of the single or separate

specimens some are narrowly elongated in the direction of their height,

their dorso-ventral diameter being nearly twice as great as that ftora

the buccal to the anal side, and the two sides are nearly parallel, while

others are more or less triangular in their contour and widen out gra-

dually towai-ds the pallial border, though in these also the dorso-ventral

diametei- somewhat exceeds the maximum length. In clustered speci-

mens, on the other hand, the valves often expand broadly, irregularly

and latei-allyat a short distance fi-om the hinge line, and the buccal

mai'gin is broad and nearly straight : in such individuals the length

is nearly twice as great as the maximum height, and the greatest length

is a little jjclow the middle, as in the original of iig. 1 on plate 32.

Muscular scar large, reniform or subovate, situated near to the buccal

margin and about halfway between the cardinal and pallial borders.

Surface markings consisting apparently of coarse and irregularly

disposed concentric lines of growth.

Skidegate Inlet, south side of Alliford Bay : two single and two clus-

tered specimens. Skidegate Inlet west of Alliford Bay, J. Eichardson,

1872: tbi-ee separate specimens.

The affinity of these 03'sters is obscure, as the range of variation of

the species to which they belong has j^et to be ascertained. For the

present, however, it will be convenient to designate them by a local

and temporary luime.

Gryph^ea Nebrascensis, Meek and Hayden.

Plate 32, figs. 2, 2a, and 26.

Gryplucu cakeola, var. Nchrasccnsis,M. & H. —1861. Proceedings of the Academy
of Natural Sciences of Philadel-

•

. X'hia, Vol. xiii. p. 437.

" " " " —1865. Palaeontology of the Upper

Missouri, p. 47, pi. 3, figs, la-e,

and woodcuts A.B-C.D.

« " Whitfield. —1876. Palaeontology of the Black

Hills of Dakota, p. 349, pi. 3. figs.

13-16.

(Perhaps a variety of Gryphcea vesiculosa, Sowerby.
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Compare especially Pictet and Campiche's description and figures of that

species in the " Paleontologie Suisse, Fossiles du Terrain Cretace des environs de

Sainte-Croix, 4me. partie," p. 311, pi. 194, figs. 1-6.)

East end of Maud Island, very abundant : South sideof Allifbvd Bay,

three good specimens.

The convex valve of the GrypJuEa from the above mentioned localities,

which is the one most commonly preserved, is very variable in its shape

and surface ornamentation. In most of the specimens of the larger

valve collected by Dr. Dawson the beak is acute, but in others the umbo
is distinctly truncated and shows a scar of attachment. The convex

valve of some individuals again is evenly rounded on the back and

entirely devoid of longitudinal grooves or furrows, but in others the

corresponding valve is impressed by a single sulcus, or by two, and in

one instance by as many as three radiating and widely distant sulci.

The surface of all the specimens of the convex valve collected at the

Queen Charlotte Islands is marked by tlexuous and concentric lines of

growth, but in some the umbonal region is marked also by irregular

longitudinal striae which (as Prof. Whitfield remarks, op. cit. p. 349),

" continue to below the middle of the valve," while in others the longi-

tudinal strise are altogether absent.

The specimens in which the longitudinal stria3 are well shown agree

perfectly with the descriptions and figures of Gryphoea Nebrascensis by
the authors above cited, but othei-s in which those striie are absent can

scarcely be distinguished from the G. vesiculosa as described and figured

by Pictet & Campicb^.

]\L-. Meek regarded the G. Nebrascensis as probably a variety of the

G. calceola of Quenstedt, but for the reasons just stated it seems quite as

likely that it will prove to be conspecific with the G. vesiculosa of

Pictet & Campich^, if not with the true G. vesiculosa of Sowerby.

BEACHIOPODA.

(?) Terebratella obesa, Gabb.

Terebratella obesa, Gabb. ..1864. Paleontology of California, Vol. 1, p. 205, pi.

26, figs. 194 and 194«, b.

South side of Alliford Bay : one nearly perfect but partly exfoliated

dorsal valve, which measures about twenty mm. in breadth by thirteen

in length, and whose surface is marked by from twenty to twenty-two

subangular ribs, also a smaller example with both valves, but with the
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beak of the ventral valve broken off. North side of Maud Island, a

young but tolerably perfect specimen.

The Alliford Bay sjiecimens correspond very well with the California

types of T. obesa in the great convexity of the valves, in being much
broader than long, and in being marked with a corresponding number

of radiating ribs. The small example from Maud Island looks more like

a Rhynchonella than a Terebratella, but the same remarks would apply

to Mr. Gabb's tin-ures of T. obesa.

ANTHOZOA.

ASTROC^NIA IRREGULARIS. (N. Sp.)

Plate 33, fig. 1.

Corallum compact, massive, irregular in shape : corallites contiguous,

polygonal and mostly hexagonal, averaging from fom* to live millimetres

in diameter : septa arranged obscurely in three cycles and of different

length in each : primary septa six, extending from the periphery to

the columella : secondary septa six also, but not quite so long as the

primaries : between the primaries and secondaries their intervenes a

third cycle of twelve short irregular septa : upper and outer edges of

the septa, as seen in the calyces, apparently granular ; columella styli-

form, raoj-e oi' less conspicuous in the centre of each calyx but not very

prominent : calyces shallow, about one mm. in depth.

South side of Maud Island, two specimens, one of which has been

burrowed into by a Lithodomus. The same species was collected by

Mr. James Eichardson in 18*72 in Skidegate channel, west of Alliford

Bay.

This coral resembles the Astrocoenia Beussiana of Stoliczka * in the

number and disposition of its septa, but the corallites of A. irregularis are

contiguous and fi-om four to five mm. in breadth, whereas those of A.

Beussiana are said to be distant and only from one to two mm. in

breadth.

* Palaeontologia Indica, Cretaceous Fossils of S. India. Vol. 4, pt. 4, p. 28, pi- v. figs. 3-5.
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4.

—

From the " Agglomerates," or Subdivision D. op Dr. G. M.

Dawson's report.

The only fossils collected from these rocks arc three fragments,

ap2)arently of the shells of Lamellibranchs, one of which looks rather

lilce a piece of the exfoliated valve of an Ostrea, but the specimens are

far too imperfect to admit of their specific relations being ascertained.

5.

—

From the *' Lower Sandstones," or Division E. of Dr. G. M.

Dawson's Eeport.

CEPHALOPODA.

Schloenbachia propinqua. (N. Sp.)

Plate 33, figs. 2, 2a, 2b, and 2c.

Shell thin, strongly compressed at the sides, and distinctly keeled on

the periphery: maximum thickness about one-fifth of the greatest

diameter. Whorls about foui*, increasing rather rapidly in size in the

dorso-ventral direction, but very slowly at the sides: umbilicus about

one-third or more than one-thii-d of the maximum diameter, with gently

sloping and obliquely convex sides : keel prominent, simple in the

largest individuals but more or less crenate in young specimens : aper-

ture nearly twice as high as wide, flattened at the sides, narrowly

subelliptical in outline, but emarginated below, though not deej)ly, by

the encroachment of the preceding volution.

Surface marked by numerous and rather crowded flexuous costse

which extend from the umbilical margin to the keel and which are

most prominent on the outer half of the sides. In very young speci-

mens the ribs pass over the keel, but in larger ones they are distinctly

interrupted or cut through by it. Outer lip broadly concave at the

sides and produced on the periphery into an obtusely pointed beak,

whose lateral margins are obliquely concave. Septation unknown.

Dimensions of the largest specimen, not counting fragments : maxi-

mum diameter forty-nine millimetres : greatest breadth or thickness, ten

mm. : width of umbilicus, as measured from suture to sutui-e, eighteen
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mm, : height of aperture, nineteen m.m. : maximum width of the same,

ten mm.
South side of Maud Island, seven small specimens, the largest of

which is not more than twenty millimetres (or a little more than three

quarters of an inch) in its greatest diameter. Bast side of South Bay,

in Skidegate Inlet (" probably from Subdivision E," Dr. G. M. Dawson)

two specimens, one of which is the largest tolerably perfect one that

has yet been obtained.

At the last mentioned locality a large fragment of one of the whorls

of this species was collected which shows that the specimen when entire

must have been fully four inches in its greatest diameter. The ribs on

this fragment are fully five mm. apart, and there are no crenations on

its keel. At the South end of Maud Island, associated with the more

normal form, there occm*s a variety which has a proportionately

narrower umbilicus, with somewhat steeper sides, but this variety

docs not seem to be constant in its characters but to merge gradually

into the more typical form.

Young specimens of the present species and of the Amynonites cordi-

formis ofMeek and Hayden,* of about three quarters ofan inch in diame-

ter, or a little more, are exceedingly alike, but at a slightly advanced

stage of growth, the former does not increase much in thickness, and

its keel becomes simple and entire, whereas the latter increases very

rapidly in thickness as it grows older, and its keel is always serrated.

It is not without precedent for a species of Schloenbachia to have a

crenate keel in its young state and a simple keel when older, for

Stoliczka says that this is the case with his Ammonites Blandfordianus,f

which Neumayr places in the genus Schloenbachia.

Sphenodiscus Eequienianus ? d'Orbigny.

Plate 22, figs. 4 and 4a.

Ammonites Requienianus, d'Orbigny. —1840. PaMontologie FranQaise, Terrains

Cr^tac^s, Vol. 1, p. 315. pi. 93.

South side of Maud Island : a badly preserved cast, which agrees

very well, on the whole, with d'Orbigny's description and figures of the

above named species, but as the septation is not visible in the specimen

collected by Dr. Dawson and as its outer edge is so much water-worn

as to obscui'e the true characters of the periphery, its identity with

A. Requienianus is rather suggested as possible than decidedly affirmed.

* See Plate 5 of the " Palaeontology of the Upper Missouri," figs. 2(1 and 2e.

t Palaeontologia Indica. Cretaceous Fossils of S. India, Vol. 3, p. 46.
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GASTEEOPODA.

Pleurotosiaria Skidegatensis, Whiteuves.

Ph'urotomaria Skidegatensis. —1876. Tliis volume, p. 51, pi. 9, figs. 6 and 6a.

Soiith side of Maud Island : one imperfect and badly preserved but

characteristic specimen.

Cinulia. (Species Undeterminable.)

South side of Maud Island : a cast of the body whorl and part of the

preceding volution of a subcylindrical and apparently undescribed

species with a rather long spire. Very similar specimens, which pro-

bably belong to the same species, were collected in the Lower Shales

of Skidegate Inlet by Mr. James Eichardson in 18*72.

LAMBLLIBEANCHIATA.

Pleuromya subcompressa, Meek, var. laevigata.

Plate 33, fig 3.

For the synonymy of this shell see page 222.

South side of Maud Island, one very j)erfect and undistorted cast and

a fi-agment of another. The best specimen from this locality differs a

little from the smooth forms of P. subcompressa collected from the

Lower Shales of Alliford Bay and described on page 224, in being pro-

portionately broader in the direction of their height and in not being so

angular on the anterior and posterior umbonal slopes.

A precisely similar example to the one from Maud Island was

collected by Mr. G. M. Dawson at the Iltasyouco Eiver in ISTG.

Cardium tumiduluji. (N. Sp.)

Plate 33, fig. 4.

Shell extremely small for the genus, strongly convex and very tumid

in the middle, obliquely compressed at the sides, especially above

:

greatest thickness through the closed valves about equal to their maxi-
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mum length. Yalves subovate in outline as viewed laterally, somewhat

oblique in some specimens but nearly equilateral in others ; higher than

long and longest immediately below the middle or near the base

:

anterior and ventral margins rounded : posterior margin either rounded

or obliquely subtruncated and obtusely subangular at its junction with

the ventral border below : cardinal border very short, and nearly

straight on each side of the beaks, but with its outer angles more or

less rounded off: umbones angular behind, subcentral, very broad,

gibbous and prominent: beaks curved strongly inwards, downwards

and a little forwards : posterior area indistinctly defined.

Entire surface covered with minute and closely arratiged radiating

ribs. Hinge teeth and muscular impressions unknown.

Dimensions of an average specimen : maximum length, five milli-

metres and a half: greatest height, six mm.
South side of Maud Island : six badly preserved single valves.

Judging by its external characters alone, it is not at all unlikely that

this shell may prove to be a species of Cardilia (Deshayes), though that

genus has not yet been recorded as occurring in rocks of Cretaceous age.

In any case the present species is not a true Cardium in the most

restricted sense of the word. It may be an extreme variety of the

Protocardium Shumardi of Meek and Hayden, which latter will be

found described and figured on pages 98-99 of the " Palaeontology of

the Upper Missouri."

Protocardium. (Species undeterminable.)

Plate 33, fig. 5.

South side of Maud Island : a small but perfect cast of a species of

Protocardium, whose specific relations cannot at present be determined.

Its posterior area is marked with rather coarse radiating ribs and the

rest of the shell seems to have been concentrically striated.

Nemodon Fischeri, d'Orbiguy. (Sp.)

The synonymy of this shell will be found on page 234.

South side of Maud Island : a cast of a left valve.

LiTHODOMus Maudensis, Whiteaves.

South side of Maud Island : two single valves of a shell which appear

to be precisely identical with the species from the "Lower Shales "of

the same Island, described on pages 23*7 and 238 of the present volume.
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OxYTOJiA MUCRONATA, Meek and Hayden.

Plate 33, figs. 6, 6a, and 66.

South side of Maud Island ; several good specimens of both valves.

For critical comments on the characters of this species, with reference

to the publications in which it is described, see page 238, ante.

liuiA. (Species undeterminable.)

South side of Maud Island : three casts of the left valve of a small,

obliquely and narrowly subovate, ribbed species of Lima.

The shell appears to have been rather strongly convex, the front

margin is subangiilar in the middle in one of the specimens and the

ears are small. The surface of the central area of the cast is marked

by ten radiating ribs, with indications of a minute secondary rib

intercalated between each pair of the larger ones, but the outer por-

tions of the anterior and posterior sides are smooth.

Pegten Carlottensis. (N. Sp.)

Plate 33, fig. 7.

Shell compressed, thin, and ovately orbicular, a little higher than

long, margin of the valves rounded at and below the middle, narrowing

abruptly, obliquely and somewhat concavely under the ears above

:

shape of the ears not very perfeetl}' known : those of the right valve

appear to be small, and unequal in size, the right being rather the larger

of the two, triangular, straight above and truncated almost at a right

angle at the sides.

Sui-face marked by about thirty very tlat radiating i-ibs of unequal

breadth, which are crossed by minute, exceedingly numerous and

densely crowded raised lines, or narrow and acute ridges. The radiat-

ing ribs, are nearly obsolete in the umbonal region, but are strongly

marked on the lower half of the valves, and ai'C separated by narrow

and not very deep grooves.

Dimensions of one of the most perfect specimens (the one figured) :

length, eighteen millimetres : height, twenty.

South side of Maud Island : apparently abundant, but the specimens

although well preserved are most of them very fragmentary.
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BEACHIOPODA.

ElIYNCHONELLA MaUDENSIS. (N. Sp.

)

Plate 33, figs. 8, 8a and 8b.

Shell small, modevately convex, the maximum thickness through

the closed valves being usually about one-third less than their greatest

breadth : length and breadth nearly equal in most specimens but in

others the breadth slightly exceeds the length ; outline varying

from rounded subtrigonal or broadly and longitudinally subovate to

subpentagonal and somewhat transversely elongated : front margin

more or less truncated or shallowly emarginated.

Ventral valve tumid in the centre above, and contracting rather

suddenly into a broad and not very deep mesial sinus below : beak of the

same valve small and pointed, curved inward over that of the dorsal

:

area small and narrow. Dorsal valve also gibbous and tumid in the

umbonal region above, convexly, obliquely and abruptly inflected on

both sides of the mesial fold below.

Surface marked with sharply angular, or subangular radiating simple

ribs, which extend from the beaks to the anterior and lateral margins.

On the ventral valve there are from four to six ribs on the sinus, and

seven or eight on each side, while on the dorsal there are from five to

seven on the fold, and seven or eight on each side.

Dimensions of a perfect specimen of average size : length eleven

millimetres : breadth, eleven : maximum thickness, seven mm. Some

individuals are not quite one mm. broader than long, and in others the

thickness is equal to nearly one-half the maximum breadth.

South side of Maud Island, abundant and in good condition.

An interesting little shell, which may prove to be only a small local

variety of the B. gnathophora of Meek. *

DiSCINA SEMIPOLITA. (N. Sp.)

Plate 33, figs. 9 and 9a.

Shell, (or rather upper valve, for the under or attached valye is un-

known) depressed conical : height from ajDCx to base about one-half or

a little less than one half the greatest breadth of the base : outline of

* Palaeontology of California, Vol. 1, p,39. pi. 8, figs. 1 and 1 a—f.
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base subcircular or ovately-subcirciilar, the posterior end being usually

a little broader than the anterior, and sometimes nearly straight or

faintl}^ emarginate in the centre. Apex erect, obtuse in some specimens

and more acute in others, subcentral but always placed a little behind

the middle and sometimes as far back as half-way between the middle

of the valve and the postei-ior margin.

Surface polished and shining to the naked eye, but when examined

with a somewhat powerful simple lens it is seen to be marked with

numerous minute and concentric laminar stj-ise, and there are traces

also of still more minute radiating lines. Test very thin.

Muscular impressions very indistinctly defined : under a lens they

appear to consist of two somewhat reniform or arcuate scars, one on

each side of the apex, which seem to be divergent posteriorly and

convergent anteriorly, though they do not appear to meet in fi-ont.

Length of the most perfect specimen figured, seven millimetres:

greatest breadth of the same, six mm. anda-half : approximate height,

three mm.
South side of Maud Island : eight itpper valves, or casts of the upper

valve.

As the number and shape of the muscular scars on the interior are

by no means clearly apparent, it is just possible that this shell may be a

Helcion, but its character, on the whole, are much more like those of

a Discina.

GENEEAL CONCLUSIONS.

1. The LTppER Shales and Sandstones, or Subdivision A.

These rocks, which so far as known contain Inoceramus p?'oble'maticus

only, probablj^ represent the lowest division of the Upper Cretaceous.

2. The Coarse Conglomerates, or Subdivision B.

No fossils that can be identified specifically have yet been collected

from these deposits, but from their stratigraphical position they may
be presumed to be synchronous with the Upper Greensand, or Craie

Chlorite^ of the French Geologists, and with the Shales and Sandstones

of the " Dakota Group."
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3. The Lower Shales, or Subdivision C,

The Lower Shales are remarkable not only for the occurrence in

them of anthracite coal and clay ironstone, but also for the abundance

and great variety of the fossils which they contain. As the fossils

collected by Dr. Dawson are not all from precisely the same geological

horizon in these shales, it will be desirable to give a list of the species

from each locality before discussing the probable age of the series as a

whole.

A.

—

From Cumshewa Inlet.

No. 1. " Fossils from the Peninsula, north shore of Cumshewa Inlet

and at dift'erent places a few miles west of the Peninsula. All from

about the same geological horizon, which is supposed to represent sub-

division C of the Skidegate section." (Dr. G. M. Dawson.)

Spiroceras Carlottense.

Lytoceras Sacya.
" 'Timotheanum.

Haploceras Perezianuni.
" Beudanti (abundant.)
" planulatum.
" Cumshewaense.

Ancyloceras Remondi.

Hamites glaber.

Teredo Suciensis.

Trigonia Maudensis.

Area, like grammatodon inornatus.

Inoceramus Moresbyensis.
" concentricus,

Amusium lenticulare.

No. 2. " Fossils from the lowest beds recognized at Cumshewa."

(Ct. M. D.)

Haploceras Perezianum.

Yoldia arata.

Trigonia Maudensis.

Amauropsis tenuistriata.

B.

—

From Skidegate Inlet.

No. 3. " From Shingle Bay : probably from subdivision C."

(G. M. D.)

Lytoceras Sacya.

Haploceras Beudanti.

Amauropsis tenuistriata.

Mytilus lanceolatus.

No. 4. " From the east side of Welcome Point : pi-obably C."

(G. M. D.)

Lytoceras Sacya.
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-No, 5. " From Bhore one mile and three quarters south-west of

"Welcome Point : probably C." (G. M. D.)

Nautilus Suciensis.
|

Lytoceras Sacya.

Xo. 6. " From Bear Skin Bay : C." (G. M. D.)

Scbloenbachia inflata.

Lytoceras Batesi.
" Timotheanum.

Martesia cariuifera.

Corbula eoneinna.

Thracia semiplanata.

Telliua Skidegatensis.

Thetis affinis.

Callista subtrigona.

Trigonia diversicostata.

Nucula (Acila) truncata.

Yoldia arata.

Inoceramus concentricus.

Actinoceramus sulcatus.

No. 1. ' From the east side of Alliford Bay : near base of C."

(G. M. D.)

Belemnites (densus, var.) Skidegaten- I Astarte Packardi. Very large,

sis. Oxvtoma mucronata.

1^0. 8. -'From the south side of Alliford Bay: near base of C."

(G. M. D.)

Belemnites Skidegatensis.

Olcostephanus Loganianus.

Corbula eoneinna.

Thracia semiplanata.

Pleuromya subcompressa. Type.
" " var. Carlottensis.
" " var, laevigata.

Callista subtrigona.

CVprina occidentalis.

Protocardium Hillanum?

Astarte Packardi.

Trigonia Dawsoni.

Nucula solitaria.

Grammatodon inornatus.

Melina Carlottenee.

Ostrea Skidegatensis.

Gryphoea Nebraseensis. (Or G. vesi-

culosa.)

? Terebratella obesa.

No. 9. <' From the east end of Maud Island : base of C." (G. M. P.)

Sphenodiscus ]\Iaude.nsis.

Perisphinctes Skidegatensis.

Nerinsea INIaudensis.

Cerithium Skidegatenso.

Vanikoro pulchella.

Calliostoma constrietum.

Troehactteon cylindraceus.

Pleuromya subcompressa, var. Carlot-

tensis.
'' '

var. Uevigata.

April 22nd, 1884-

Protocardium Hillanum ?

Astarte Packardi.

Nemodon Fischeri.

Trigonoarea tumida.

Modiola (Volsella) subimbricata.

Lithodomus Maudensis.

Camptoneetes extenuatus. (Or C. cnr-

vatus.)

Grypho-a Nebraseensis. (Or G. vesicu-

losa.)

5
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No. 10. " From the north .side of Maud I^^Land : C." (G. M. D.)

Periploma caispidatum. Trigonia Maiidensis.

Tellina Skidegatensis ? var.

No. 11. '' From South Ishuul : C." (CI. M. D.)

Haploceras Pereziannm.
" Timotheanum.

Stephanoceras cepoides.

Amauropsis tenxiistriata.

Cinulia pnsilla.

Thracia semiplanata.

Trigonia Maudensis.

Yoldia arata.

Inoceramns concentricus.

No. 12. " From Hooper's Creek Tunnel : (G. M. D.)

Unit) Hubbardi.

No. 13. "From Coal Locality, south side of .Skidegate Channel : base

of C." (G. M. D.)

Belemnites densus.

No. 14. " From Bay oast of Alliford Bay : (G. M. D.)

Amauropsis tenuistriatus. |
Nucula (Acila) truncata.

No. 15. " From the south side of Maud Island : base of C." (G.M.D.)

Astrocsenia irregularis.

On the evidence afforded by the fossils as well as on stratigraphical

grounds it would appear that the rocks at both localities in Cumshewa

Inlet and at Nos. 3, 4, 5, 6, 10, 11 and 14 in Skidegate Inlet are unques-

tionably Cretaceous ; that they represent the lower half of the Middle

Cretaceous, and that they are as nearly as possible the exact equivalents

of tlie Gault of Europe.

At these localities the Lower Shales contain, among others, the follow-
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ing European Middle Cretaceous species, most of which are eminently

characteristic of the Gault :

—

Schloenbachia inflata, Sliy.

Hai)loceras Beudanti, Brngt.
" planulatum, Sby.

Lj'toceras Timotheauum, Mayor.

Thetis (major, var.) affinis.

Mytilus lanceolatus, Sljy.

Inoceramus concentricus, Par]

Actinoceramus sulcatus, Park.

And probably

Camptonectes curvatus, Gein. & Gryphtea vesiculosa, Sby.

As might be expected, under the circumstances, some of the fossils of

the LoAver Shales range downwards into the Upper Neocomian or latest

division of the Lower Cretaceous, while others extend upward into the

Upper Cretaceous.

Those species which have the downward range indicated are,

—

Ancyloceras Remondi, Gabb : Aucella Piochii, Gabb, which latter though

rare in the Lower Shales of Skidegate Inlet is abundant in the Upjjer

Neocomian of the mainland of British Columbia : Nemodon Fischer
i,

d'Orbigny, a Eussian Neocomian fossil : and Syncyclonema Meehtni, Wh.,

which is found also in the upper Neocomian of the valley of the lower

Fraser river, B.C.

Those which range upwards into the Upper Cretaceous are Nautilus

Suciensis and Teredo Suciensis, Whiteaves, both of which occur also in

the Upjjer Cretaceous of the Sucia Islands, also Nucula {Acila) truncata-

Nucida solitaria and Terehratella ohesa of Gabb, which were originalh'

described from the Chico Group of California.

Two species which have been described and figured by Stoliczku in

his Cretaceous Fauna of Southern India, viz.. Ammonites Sacya, Forbes,

which Neumayr says is a Lytoceras, and Trochactceon cylindraceus,

Stoliczka, are abundant in the Lower Shales of Cumshewa and Skide-

gate Inlets, the former at four localities, viz., Nos. 1, 3, 4 and 5, the

latter so far as known, at Maud Island only, or No. 9.

Some of the fossils of the Lower Shales occur also in the "Shasta

Gi'oup " of California. These are Ammonites Batesi, Trask, which is a

Lytoceras: Ammonites Breweri, Gabb, which is a ^(t/^tocems; Ammonites

Stoliczkanus, Gabb, which is most likely a Hoplites : Ancyloceras Bemondi,

Gabb : Aucella Piochii, Gabb : and pi-obably also Pleuromya jyajryracea,

Gabb.

In a paper "on the Lower Cretaceous Eocks of British Columbia,"

which was j)ublished in the first volume of the Transactions of the

Eoyal Society of Canada, the writer endeavoured to show that the
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" Shasta Group " of the Califoj-uian geologists is separahle, on palseonto-

logical gi-ounds, into two well-marked divisions, one of which represents

the Upper Neocomian and the other tlie Gault of Eiu-ope. The localities

in Bi-itish Columhia at which these supposed Upper ISTeocomian rocks

occui', and a list of the fossils of the latter, with descriptions of three new
species, are given in the paper cited. On the Pacitic Coast of the United

States and Canada the most characteristic fossils of the equivalents of

the Upper ISTeocomian appear to hethe Belejnnites impressvs, Ancyloceras

2)ercostatus and Aucella Piochii of Gabb, which latter shell is almost

unquestionably synonymous with A. Mosquensis Von Buch, of the

Russian Neocomian.

The Gault of Europe seems to be represented in America, not only by
the Lower Shales of the Queen Charlotte Islands, as already suggested,

but also by the fossiliferous porphyrites and felsites of Sigutlat Lake
and the Iltasyouco river, B.C. (which were formerly supposed by the

^writer to be of Jurassic age) and by those Californian rocks which were

formei-ly included in the Shasta Group and which hold such fossils as

Lytuceras Batesi, Hajjloceras Breiceri and Hoplites Stoliczhanus.

At the base of the series, however, in Skidegate Inlet, at localities

Nos. 7, 8, 9,»13 and 15, in rocks which, according to Mr. Richardson

-and Dr. Dawson form part of the Lower Shales, and associated with

others that elsewhere occur mingled with purely Cretaceous types,

there occur a few fossils which the writer has entirely failed to distin-

guish from the following species that have heretofore been regarded as

Jui-assic by American geologists.

Belemniies densus, Meek & Hayden.

Pleuromya subcompressa, Meek. (Sev-

eral varieties.)

Astarte Packard!, White.

Grammatodon inornatus.

Modiola ( Volsella) subimbricata,Meek.

Oxytoma Nebrascensis, Meek & Hay-
den.

Camptonectes extenuatus, M. & H.

Gryphtea Nebrascensis, M. & H.

Moreover, the Vanihora pulchella of the Lower Shales is possibly only

a variety of Lyosoma Fowelli, White : the Cardiwn tumidulum of the

Lower Sandstones may be an extreme form of the Protocardiwn

Shumardi of Meek and Hayden, while the Bhynchonella Maudensis from

the sanae rocks is very likely only a small local variety of the B. gnatho-

phora of M«ek.

Further, the fossiliferous volcanic rocks of Sigutlat Lake and of the

Iltasyouco River on the mainland of British Columbia (which are

now believed by the writer to be of the same age as the Lower Shales,

as the two formations contain seven species in common, namely, Olcoste-
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phanus Loganianus, Pleuromya suhcompressa, Astarte Fackardi, Trigatiia

Dawsoni, Grammatodon inoniatus, Camptonectes extenuatus and Grijplwiici

Nehrascensis) hold also Modiola (or Volselld) formosa o^ Meek and

Hayden, and GervUlia Montanaensis of Meek.

The discovery in the Black Hills of Dakota of deposits which wore

supposed to be of Jurassic age, principally upon palteontological grounds,

was tirst announced by Mr. F. B. Meek in 1858, and since that time

numerous species of fossils from rocks of a similar geological horizon

in Utah, Montana and other Western States and Territories, as well as

in California, have been desci'ibed by Mr. Meek, Professoi- E. P. Whit-

field and Dr. C. A. White.

The reasons which induced Mr. Meek to regai'd certain strata in Utah

and Dakota as Jurassic are clearly stated on pages 110 and 111 of

Dj-. Hayden's " Geological Eeport of the Exploration of the Yellow-

stone and Missouri Rivers" and elsewhere, but the conclusions at

which Mr. Meek ai-rived, with the somewhat meagre material at

his disposal, although such as any paleontologist would probably have

come to under the circumstances, appears to the writer to be outweighed

by the additional evidence afforded by the large collection of fossils

since made by Mr. Eichardson and Dr. Dawson at the Queen Charlotte

Islands and on the mainland of British Columbia, which throw an

entirely new light on the subject.

Throughout the Western States these supposed Jurassic rocks arc

everj^where stated to occupy a jjosition immediately below the sand-

stones and conglomerates of the " Dakota Group " (which Meek main-

tains is the equivalent of the English Upper Green Sand) and as

immediately above certain red beds which are generally believed to be

Triassic. Wherever these ostensibly Jurassic rocks occur, therefore,

it follows that part of the Mesozoic series is wanting, and it is difficult

to understand why the Lowei- Cretaceous and earlier half of the Middle

Cretaceous should always be missing and not the Jurassic.

As will be seen a little ftirther on, there are good reasons for

supposing that the Agglomerates and Lower Sandstones of the Queen

Charlotte Islands form part of the same formation as the Lower
Shales, but, whether this be the case or not, the thi'ee together occupy

almost exactly the same stratigraphical })Osition as the supposed

Jurassic rocks of the Western States. At Oumshewa and Skidegate

Inlets the Lower Shales immediately vinderlie conglomerates which

are pi-obably synchronous, or nearly so, with those which almost

invariably occur at the base of tlie " Dakota Group," and the Lower

Sandstones are succeeded by Upper Triassic rocks, although the two

latter are unconformable.

Turning next to the palajontological aspect of the question, Mr.



260

Meek's principal argument in favour of regarding the Dakota and
Utah rocks as Jm-assic is thus stated in that report of Dr. Hayden's to

which reference has ah-eady been made. " The organic remains found

in these series present, both individually and as a group, very close

affinities to those in the Jurassic epoch in the Old World ; so close

indeed, that in some instances, after the most careful comparisons with

figures and descriptions, we are left in doubt whether they should be

regarded as distinct species, or as varieties of well known European

jm-assic forms. Among those so very closely allied to foreign Jurassic

species may be mentioned an Ammonite we have described under the

name of A. cordiformis, which we now regard as probably identical

with A. cordatus, of Sowerby ; a Gryphosa we have been only able to

distinguish as a variety from G. calceola, Quenstedt ; a Pecten, scarcely

distinguishable from P. lens, Sowerby ; a Modiola, very closely allied

to M. cancellafa, of Goldfuss ; a Belemnite, agreeing very well with B.

excentricus, Blainville, &c."

The strongest point in this argument is the fact first adduced,

namely, the occm-rence in the rocks in question of an Ammonite (A.

cordiformis of Meek and Hayden) which seems to be an Amaltheus

or a Cardioceras, and in either case is a species which is very closely

related to the Ammonites cordatus of Sowerby from the European

Jm-assic. But, on the othei- hand, associated with purely Cretaceous

types, the Lower Shales of Skidegate Inlet contain no less than four

species of Ammonites which if submitted to any European palasontolo-

gist who had made a special study of the group, without shewing him
any other fossils from the same rocks, would almost certainly be re-

garded as Jurassic. These ave Ammonites Bichardsoni, Whiteaves, which

is a very typical representative of the Coronarii of Yon Buch, and which

therefore is probably a Stephanoceras : Stephanoceras ohlatum and S.

cepoides, whose relations to the Jurassic Macrocephali have been pointed

out on pages 29, 30, 209 and 210 of the present volume ; and Peris-

phinctes Skidegatensis, Whiteaves, which as Mr. E. Billings suggested,

(on page 72 of the Eejjort of Progress of the Greological Sui'vey of

Canada for 18*72-'73; is of the type of P. tyrannus, Neumayr, from the

" Macrocephalen Kalken" of Brielthal.

In regard to the Gryphoea Nebrascensis, which Mr, Meek thought was

possibly a variety of G. calceola, Quenstedt, the specimens from Skide-

gate Inlet shew that the ii-regular radiating stride on the umbonal

region of the convex valve are as often absent as present, and aj)art

from this character it is difficult to see how the shells rej)resented by

Meek's woodcuts of G. Nebrascensis in the " Palaeontology of the

Upper Missouri " can be distinguished from the G, vesiculosa of

Sowerby as figured by Pictet and Campich^.
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The Camptonectes beUistriotus of Meek and Hayden, from the Black

Hills of Dakota, looks more like a Cretaceous Amusium or Camptonectes

than it does like the true Pecten lens of Sowerby, which latter species

the writer has had abundant ojjportunities of studying in the field, in

the Middle and Lower Oolites of the midland counties of England.

Camptonectes extenuatns of Meek and Hayden, as figured by Prof. E. P.

Whitfield in the "Palaeontology of the Black Hills of Dakota," bears a

remarkably close resemblance to tlie C. curvatus of Geinitz, fi-om the

Cretaceous rocks ot Southern India, as described and illustrated by

Stoliczka.

The Modlola (or Volsella) formosa of Meek and Hayden belongs to a

persistent and recurrent section of that genus, which ranges from the

Jurassic epoch into the recent period, and which is represented in

northern seas by the ModioUiria nigra of Gray,

The very variable guards of Belemnites from the'Black Hills and

elsewhere, which Mr. Meek described provisionally under the name B.

densus, may represent two or three species rather than one, and

neither of them seem to present any special characters by which they

can be distinguished as Jurassic species rather than Cretaceous.

Oxytoma mucronata, Meek, for reasons already stated on pages 238

2.39, appears to be more nearly related to the 0. Corneuillana of

d'Orbigny, from the Fi'cnch Neocomian, than to the 0. Munsteri,

Goldfuss, of the Jurassic, and the typical form of the Pleuromya sub-

compressa of Meek, seems also to be barely separable from the

Pleuromya (or Panopcea) papyracea of Gabb, from the " Shasta Group "

of California.

From the foregoing considerations the writer has long held the

opinion, first, that the whole of the Lower Shales at Cumshewa and

Skidegate Inlets belong to about the same geological horizon as the

Gault of England and Europe : and secondly, that there are now good

reasons for supposing that many of those roclcs in the Western Territo-

ries and California which have been hitherto regarded as Jurassic may
prove to be more nearly the equivalents of the earliest or oldest sub-

division of the Middle Ci'etaceous.

4. -'The Agglomerates, or Subdivision D."

There is no pala?ontological evidence which would afford any clue to

the probable age of the rocks of this subdivision.
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5. "The Lower Sandstones or Subdivision E."

Fourteen species of fossils were collected by Dr. Dawson in these

dejiosits, but three of the former are too imperfect to be determined.

Of the eleven species which remain, five, namely, Pleutomaria Skidegor-

tensis, Pleuromya subcompressa, var. kevigata, Nemodon Fischeri, Oxyioma

mucronata and Lithodomus Maudensis, occur also in the Lower Shales,

especially towards or at their basal portion : one is doubtfully identi-

fied with the Ammonites Requienianus of d'Orbigny, which is probably a

Sphenodiscus : and five (viz., Schloenba^ hia propingua, Cardmn tumidulum,

Pecten Carlottensis, Rhynchonella Maudensis, and Discina semipolifa) are

here described and figured as apparently new.

As nearly one-half of the species collected in subdivision E are also

found in subdivision C, it is upon the whole most likely that the Lower
Shales, the Agglomerates and Lower Sandstones of Dr. Dawson's report,

are all merely local and subordinate subdivisions of the same formation,

and that the three together represent the lower half of the Middle

Cretaceous at this particular locality. It is to be noted, however, that

the two Ammonites which occur in the Lower Sandstones are quite

different from any of the species found in the Lower Shales.

ADDENDUM.

Trigonia intermedia, Fahrenkohl.

Lyrindon intrrmedium, FahYenkoU. —1841. " Ub. einige Fossilien der mos-

kausch u. kalug. Gouv. voy.,

Bull de Mosc." Vol. iv. p. 796,

pi. 19, fig. 2.

—1853. Bull de Mosc, Vol. 1, p. 127.

(En partie). PaMont. de Russia,

&c., p.460.

—18G7. Lethaea Rossica, Vol- 2. Sect. 1,

p. 601, pi. 24, figs. 13 a and h.

—1878. Geol. Surv. Can., Rep. Progr.

187(i-77, pp. 154 and 155.

—1884. This Volume, p. 231, pi. 31, figs.

1 and la.

Lyrodon clavellalua, G. de Fischer.

Trigonia clavellata, d'Orbigny.

Trigonia intermedia, Eichwald.

Trigonia Daimoni, Whiteaves.

" " Whiteaves.

Since the third sheet of the present rej^ort was issued, the writer has

ascertained that the Trigonia Dawsoni is almost certainly identical with

the above named Russian Neocomian species.





PLATE XXL

Natilus SuciensiSj Whiteaves, (page 19Y).

Side view of a specimen from Skidegate Inlet.
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PLATE XXIL

Belemnites dexsus, Meek & Haj^den, (page 194).

rignre 1. Side view of the only guard collected, from the south side of

Skidegate Channel, Avhich is tlioiight to ])e prohably referable

to this species.

Belemnttes Skide(!Atensis (page 195).

Figure 2. Specimen from Alliford Bay in Skidegate Inlet, showing the

phragmocone in situ and a large portion of the guard.

" 2 It. Auotlier example of the guard, also from Alliford Bay.

•" 2 h. Ventral aspect of the same.

" 2 c. Natural transverse section of a specimen of the guard, not far i'rom

the apex of the phragmocone.

Si'UENODiscus Maudensis (jtage 200).

Figure o. Sitle view of the only specimen known, from the east i)oint of

jMaud Island.

" 3 ((. Outline of a transverse section of the same.

" 3 h. Portions of two septa of this species.

SruENODisous Eequienianus (?) d'Oj'bigny, (page 248).

Figure 4. Cast of the interior of a shell wdiich is doubtfully referred t(.i this

species, from the south side of Maud Island.

" 4 II. ( )utli]\e of the same, as view'ed at a right angle to the last, to show

the- comi)arative thickness of the shell, the shajK'. of its ai)er-

ture and the (characters of the ju'riphery.
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PLATE XXIIL

Olcostephanus Loqanianus (page 211),

Figure 1. Side view of the most perfect s^jecimen known, from Sigutlat

Lake, B.C.

" 1 a. Portion of a shell of the same species, from the south side of AUi-

ford Bay.
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PLATE XXIV.

Haplocera.s Cumshewaense (pJige 208).

Figure. 1. Side view of the tyi)e speciiuen from Cnmsliewa Inlet.

Hamites (?) GLABER (page 213).

Fisjnre 2. Portion of one of the Umbs of this species, which shows two dis-

tant obhque constrictions.

" 2 a. Another portion of one of the Hmbs, with only one constriction.

" 2 c. Portion of a septum of the same.

" 2 h- Specimen showing portions of two of the limbs, one of which is

bent closely on the other.

All the specimens figured are from Cumshewa Inlet.
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PLATE XXT

Lytoceras Sacya, Forbes, (page 203).

Side view of one of the best specimens collected bj' Dr. G. M. Dawson, from

Bear Skin Bay, Skidegate Inlet.
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PLATE XXVL

Haploceras Beudanti, Brongniart, (page 205).

Figure 1. Side view of a specimen from Cumsliewa Inlet, with the umbihcal

margin broadly rounded.

" 1 a. Portion of a septum of the same.
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PLATE XXVIl.

Lytoceras Batesi, Trask, (page 202).

Figure 1. Side view of a specimen from Bear Skin Bay.

NERiNiEA Maudensis (page 214).

Figure 2. A large but imperfect specimen-

" 2 a. Magnified view of a portion of the same.

" 2 6. A young but very perfect individual.

" 5 c. Another immature specimen whose apex is broken off.

" 2 d. View of a polished longitudinal section of another specimen to

show the characters of the interior of the shell.

All the specimens figured are from the east end of Maud Island.

Cerithium Skidegatense (page 215).

Figure 3. Dorsal view of a specimen from the east end of Maud Island

slightly enlarged.

" 3 a. Magnified view of the last whorl but one of the same, to show the

details of the sculpture.

Vanikoro pulchella (page 215).

Figure 4. Dorsal view of the ty^je specimen from the east end of Maud
Island, enlarged about two diameters.

" 4 a. Ventral view of the same, to show the aperture and imperforate

base.
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PLATE XXVIII.

Haploceras planulatum, Sowci-by, (page 207).

Figure 1. Side view of a small specimen from Cumshewa Inlet.

Ancyloceras E^mondi, Gabb, (page 212).

Figure 2. Side view of a siiecimen from Cumshewa Inlet-

" 2 a. Outline of a transverse section of the same.

Amauropsis tenuistriata, WhiteaveH, (page 216).

Figure 3. Dorsal view of a specimen from Bay east of Alliford Bay.

Calliostoma constrtctum (page 21*7).

Figure 4. Dorsal view of the type specime]i from the east end of Maud
Island.

" 4 a. Another view of the same' to show the imperforate base and shape

of the aperture.

CiNULiA pusilla (page 217).

Figure 5. Magnified view of an adult specimen from South Island.

" 5 a. Portion of surface of body-whorl of the same still further enlarged,

to show the sculpture.

TRocHAOTiBON OYLTNDRACEUS, Stoliczka, (page 218).

Figure 6. Dorsal view of an average specimen, from Maud Island.
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PLATE XXIX.

Teredo Suoiensls (page 218).

Figure 1. Side view of a left valve from Cnmshewa Inlet, somewhat enlarged.

Martesia carinifera (page 219).
•

Figure 2. A nearly perfect cast of the interior of this shell, from Bear

Skin Bay in Skidegate Inlet.

" 2 fl. Portion of a mass of the burrows of this species, from the same
locality as the last.

CoRBULA coNciNNA (page 219).

Figure 3. Exterior of a right valve from the soutli side of AUiford Bay, con-

siderabl}' magnified.

" 3 a. Left valve of the same specimen, also enlarged.

Periploma cuspidatum (page 220).

Figure 4. View of a specimen from the north side of Maud Island, in which

both valves are flattened out.

" 4 a. Eight valve of another individual from the north side of Maud
Island.

" 4 h. Left valve of a third specimen from the same locality,

Thracia semiplanata (page 221).

Figure 5. Exterior of a right valve from the south side of Alliford Bay.

" 5 a.
" " left

" " "

" 5 h. " " another right valve from the south side of Alliford

Bay.

" 5 c. Left valve of the same.

Pleuromya subcompressa, typical foi-m, (page 222).

Figure 0. A small right valve from the south side of Alliford Bay.

Pleuromya subcompressa, var. Carlottensis, (page 223).

Figure 7. Side view of an imperfect specimen from the south side of Alliford

Bay, showing part of the left valve.

" 7 a. Side view of another specimen from the same locality, showing

most of the right valve.
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PLATE XXX.

Pleuromya (subcompressa ? var.) ltevigata (page 224).

Figure 1. Side view of a i^erfect specimen from the south side of Alliford

Bay, showing the right valve.

" 1 a. The same aspect of another and equally perfect cast from Alliford

Bay.
" 1 c. Do.
" 1 h. Dorsal view of the same specimen as the last, to show the thick-

ness through the valves.

Tellina Skidegatensis (page 225).

Figure 2. A left valve which has the whole of the test preserved.

" 2 o. Right valve of a cast of the interior of the shell, which shews the

muscular impressions and pallial sinus.

" 2 h. Side view of another left valve.

All the specimens figured are from Bear Skin Bay, in Skidegate

Inlet.

Figure 3. Right valve of a shell from the north side of Maud Island, which

may possibly belong to this species.

Thetis affinis (page 226).

Figure 4. \'ie\\- of a perfect cast of the interior of a shell of this species, from

Bear Skin Bay, showing the strong double intlection of the

pallial line.

" 4 «. The same, as seen from above.

" 4 h. Cast of a left valve of an ovately suljtrigonal specimen, also from

Bear Skin Bay.

Prutocardium Hillanum, Sowerby, (page 228).

Figure 5. Right valve of a small specimen from the east end of Maud Island,

which is supposed to be referable to this species. Slightly

enlarged.

Astarte Packardi, White, (page 229).

Figure 6. Right valve, of large size, from the east side of AUiford Bay.

" 6 a. Interior of the same.

" G h. A smaller specimen from the same locality.
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PLATE XXXl.

Trigonia Dawsoni, Whiteaves, (page 231).

Figure 1. Left valve of a specimen from the Iltasyouco Eiver, B.C.

" 1 «. Right valve of a specimen from the south side of Alliford Bay.

Note.—This species, as stated on page 261, appears to be synonymous with.

Trigonia intermedia, Fahrenkohl.

Trigonia Maudensis (page 230).

Figure 2. Side view of a right valve of the most perfect specimen collected by

Dr. G. M. Dawson, from the north side of Maud Island.

NucuLA soLiTARiA, Gabb, (page 232).

Figure 3. Side view of a cast of the interior with a small portion of the test

remaining, slightly enlarged. From the south side of Alli-

ford Bay.

" 3 a. Outline of the same specimen as viewed in front.

YoLDiA ARATA (page 233).

Figure 4. Lateral view of a specimen from South Island, somewhat enlarged

,

and showing the right valve.

" 4 a. Anotlier individual, from the same locality, in which the posterior

extremity is more narrowly cuspidate.

Nemodon Fischeri, d'Oi'bigny, (page 234).

Figure 5. Side view of a perfect left valve from the east end of Maud Island.

Trigonoaroa tumida (page 235).

Figure 6. A perfect right valve of this species from the east end of Maud
Island.

Mytilus lanceolatus, J. Sowerby, (page 236).

Figure 7. Lateral view of a cast of the interior, from Shingle Bay, showing

the left valve.

Outline of the base of tlie same specimen.

Grammatodon inornatus, Meek & Hayden, (page 235).

Figure 8. Side view of a specimen from Cushewa Inlet.

" 8 a.
" " " the south side of Alliford Bay, in

Skidegate Inlet.

" 8 h. Do.

OxYTOMA MUCRONATA, Meek, (page 238).

Figure 9. A left valve from the east side of Alliford Bay.
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PLATE XXXII.

OsTREA Skideuatensts (page 243).

Figure 1. A olustered specimen from the south side of Alliford Bay, as viewed
from above.

GrRYPHiEA Nebrascensts, Meek & Hayden, (page 244).

Figure 2. Specimen from tlae soutli end of Alliford Bay.

" 2 a. Another view of the same, to show the smaller and flatter valve.

" 2 h.
" " " " amount of the convexity of

the convex valve and its stronglv incurved beak.

Tnooeramt's (Actinoceramus) sulcatus, Parkinson, (page 241).

Figure .3. Side view of a specimen from Bear Skin Bay Skidegate Inlet,

showing the right valve and part of the left.

" 3 a. Another view of the same specimen, showing the left valve only.

Camptonectes curvatus, Geinitz, (page 242).

Figure 4. A right or under valve, from the east end of Maud Island.

Amusium lenticulare (page 242).

Figure 5. An upper valve from Cumshewa Inlet with both ears well pre-

served. A portion of the sculpture, magnified, is represented

on the right hand side of the lower part of the figure.

LiTHODOMUs Maudensis (page 237).

Figure 6. Side view of a specimen from the east end of Maud Island, some-

what enlarged.

" 6 a. Another view of the same, to show the amount of convexity of the

closed valves.
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The present or fourth part of the first volume of " Mesozoic Fossils
'

is essentially an illustrated report on two collections of fossils from

the Cretaceous rocks of the Queen Charlotte Islands, made by Dr. C. F.

^Newcombe, of Victoria, B.C., in 1895 and 1897. In addition to this, it

contains a revision of the nomenclature of some of the fossils previously

collected from these rocks by Mr. James Richardson in 1872 and by my-

self in 1878, and ends with a list of all the species that are now known to

occur in them.

GEORGE M. DAWSON.

Geological Survey Office,

Ottawa, November 8, 1900.





GEOLOaiOAL SURVEY OF CANADA.

MESOZOIC FOSSILS.

BT J. F. WHITEAVES.

VOLUME I.

IV. On some additional or imperfecdy understood fossils from the Creta-

ceous rocks oj the Queen Charlotte Islands, ivith a revised list

oj the species from these rocks.

Prefatory Remarks.

In 1895 and 1897, extensive collections of fossils from the " Lower

Shales", or " Division C", of the coal-bearing rocks of the Cretaceous

system, at Skidegate and Cumshewa inlets, were made by Dr. C. F. New-

combe, of Victoria, V.I. A full series of the choicest specimens in these

collections has been lent to the writer for study and comparison, and some

of the best of them have been generously presented by Dr. Newcombe to

the Museum of the Survey. Those which the writer has seen add eight

new species of marine invertebrata (viz., three of ammonitidpe, four of

pelecypoda, and one of brachiopoda) which are described and figured in

this paper, to the fauna of the Lower Shales, besides some interesting

fossil plants, which have yet to be studied. Some of the fossils collected

by Dr. Newcombe, also, are much better specimens than had previously

been obtained of species that had already been described. Thus, one

particularly fine specimen (which has been presented to the Museum)

shows that the fragments upon which Spiroceras Carlottense was based

(in the third part of this volume) are portions of a large Turrilites ; and

others that Acanthoceras spiniferum is probably distinct from A. Stolicz-

kanum (Gabb).

The revised list of species at the end of this paper shows that eighty-

nine species of marine invertebrata are now known from the Lower Shales

besides five that are too imperfect to be determined specifically. Of the
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former one is a coral, three are brachiopods, one is a crustacean, and the

rest are inollusca proper. The cephalopoda are much more numerous,

both in species and in individuals, than the gasteropoda, and the ammo-

nitidse are specially abundant. The latter would seem to be remarkable

for the presence of several species of Desmoceras (inclusive of Puzozia),

and for the absence of Baculites, and of the numerous species of Pachy-

discus which are so characteristic of the Vancouver Cretaceous. The

number of species of pelecypoda appears to be much larger, even, than

that of the cephalopoda. No new information has been obtained about

the fossils of Subdivisions A, B, D, or E, of Dr. G. M. Dawson's section.

The progress of palseontological research during the fourteen years

that have elapsed since the third part of this volume was written, has

necessitated some alterations in the nomenclature of the genera and

species described or identified therein. Thus, on page 205 of that part,

an Ammonite which is very abundant at Cumshewa Inlet was identified

with the Ammonites Beiidanti of d'Orbigny and Stoliczka,—and placed in

the genus Hajdoceras on the authority of Dr. Neumayr, in his paper

" Ueber Kreideammonitiden" in the Transactions of the Royal Academy

of Sciences of Vienna for 1875. Since then, however, Zittel has placed

A. Beudanti in his genus Desmoceras, and still more recently, Dr. Franz

Kossmat (who refers it to Puzozia, which he regards as a subgenus of

DesTnoceras) claims that several species have bpeu confounded under the

name A7nryionites Ben,danti, and that the Cumshewa specimens are not

exactly like any of them.. It has therefore seemed most prudent to dis-

tinguish the Cumshewa Desmoceras (or Puzozia) by a different specific

name.

On page 234 of the same part, specimens of an ^rca-like shell from

Maud Island are designated '^ Netnodon Fischeri, d'Orbigny, (Sp.)".

Their hinge dentition was supposed to be like that of Conrad's genus

Nemodon, and their specific identification was based partly on their great

similarity to d'Orbigny's figures of Area concinna (a name that was found

to be preoccupied and changed to A. Fischeri) ; and partly on the

fact that Eichwald held that the beds holding Area Fischeri and Aucella

Mosqiiensis are of Neocomian rather than of Jurassic age. In the most

recent Russian geological publications, however, these beds are i*egarded

as "Oxfordien ", and the identification of the Maud Island Area, with a

Russian Jurassic species would seem to be no longer tenable.

Among the Ammonites from the " Lower Shales", collected by Mr.

Richardson in 1872, there are a few species that seemed to have such a

Jurassic aspect, that three of them were referred to the Jurassic genus

Stephanoceras, and two to Perisphinctes, which is almost exclusively

Jurassic. But, in the present state of our knowledge of the Cretaceous

Ammonitidpe, these resemblances would seem to be more apparent than
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real. At any rate, Dr. Kossmat (on page 27 (134) of the second part of

his monograph of the Cretaceous Cephalopoda of Southern India) has

expressed the opinion that Ammonites Richardsoni (nobis) is an Olcostepha-

nus rather than a StephaTioceras. Numerous specimens collected by Dr.

Newcombe show that " Stfphanoceras cepoides " (and probably S. chlaf.um)

is an Olcostephanus, with much the appearance of a Scaphite. Dr.

Kossmat, too, in a letter to the writer, says that he thinks that Ammonites

Skidegatensis and A. Carlotteiisis (which the writer had referred to Peri-

sphinctes) may possibly be referable to Olcostephanus, and perhaps most

nearly related to a Mexican Cretaceous species (0. Zlrkeli) recently de-

scribed by Felix and Lenk.*

In the present paper, also, it has been thought desirable to distinguish by

different, and for the most part new, specific names, a few fossils from

the Lower Shales that have previously been idemitied with the following

Jurassic species from the western United States.

f

Belemnites densus, Meek & Hayden.

Pleuromya suhcompressa, Meek.

Grmnmatodon inornatns, Meek &
Hayden.

ModioJa siibimbricata. Meek.

Oxytoma mucronata, Meek.

Grypha'a Nehrascensis, Meek &
Havden.

It has long been obvious that the Lower Shales represent a well-defined

horizon in the earlier Cretaceous of the Pacific coast of North America,

and it now seems scarcely probable that any of the fossils therefrom can

be identical with any of these species. In any case, Dr. Stanton states

that the name Pteria (or Oxytom,a) mucronata, Meek, is preoccupied
;

and additional specimens of the Modiola from Maud Island, collected

by Dr. Newcombe in 1895, show that it is probably distinct from M.

suhimbricata.

Plate 33, which refers exclusively to specimens described or referred

to on pages 246-252 of Part III, and which should have accompanied it,

is issued herewith.

In conclusion, the writer desires to express his thanks to the following

gentlemen for assistance rendered during the preparation of this paper.

To Dr. C. F. Newcombe, and to Mr. John Fannin, Curator of the Provin-

cial Museum at Victoria, for the loan of many interesting specimens.

To Professor H. Pilsbry, for the loan (for comparison) of the types of

Pleuromya paiiyracea, Meekia sella, and Cucidloea truncata, Gabb,

from the Museum of the Academy of Natural Science of Philadel-

*Beitrage zur Geolngie und Palaeontologie der Republik Mexico, theil 3, p. 182, pi. 29.

|The specimens referred to Astarte Packardi, on page 229 of this volume, have since

been described as A. Carlottensi.% on page 154, of volume 1, pt. 2, of " Contribution.<5 to

Canadian Paleeontology," published in 1889.

R—
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phia. To Dr. T. W. Stanton, for the opportunity of examining Califor-

nian specimens of the three species of Meekia described by Gabb. To

Professor J. C. Merriam, for kindly comparing four specimens from Skide-

gate Inlet with the types of Terehratella ohesa, Gabb, in the Museum of

the University of California, at Berkeley ; and to Dr. Franz Kossmat, for

critical suggestions in reference to Acanihoceras spiniferum.

Notes on the Species fkom the Lower Shales, with descriptions op

A few that appear to be new.

FISHES.

Teleostei.

The only remains of fishes from the Cretaceous rocks of the Queen

Charlotte Islands that the writer has seen are a few well-preserved but

imperfect scales, collected at South Island, in Skidegate Inlet, by Dr. G.

M. Dawson, in 1878. The largest of these are about ten or eleven milli-

metres in their maximum diameter. They are very thin, cycloidal,

rather variable in outline, but mostly subquadvate, with an eccentric

nucleus. Their sculpture consists of extremely minute and densely

crowded concentric raised lines, and of larger and more distant radiating

ones inclosed in a triangular area.

CRUSTACEA.
Decapoda.

"Genus Homolopsis, Bell.

" Carapace longer than broad, quadrilateral ; regions of carapace very

distant ; branchial region large, triangular ; orbits close together, frontal

region rather produced ; front subrotund." Woodward.

Homolopsis Richardsoni, Woodward.

Homolopsis Bichardsoni, Woodward. 1896. Quart. Journ. Geol. See. Lend., vo]. Lii.,

p. 224, iig. 3.

Fig. 13. Homolopsis Bichardsoni. From a cliche of the original block, kindly supplied

by T)r. Woodward.
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" This interesting little crab was obtained by Mr. James Richardson

in 1872 from Skidegate Inlet, west of Alliford Bay, Queen Charlotte

Islands, and is preserved in a hard black limestone-nodule containing

plant-remains. Portions of the limbs still remain in tlieir normal posi-

tion, showing that it was entire when originally buried in the matrix.

"Length of carapace 20millim., greatest breadth 17 millim. ; breadth of

posterior border 14 millim.; breadth across hepatic region 14 millim.

"The carapace is broadly quadrilateral, but pointed in front; the

branchial regions extend to fully one half the length of the carapace
;

they are roughly triangular in shape, and nearly meet on the middle line

behind the cardiac region ; cardiac region small, shield-shaped but ele-

vated ; metagastric region marked by two small prominences ; hepatic

regions prominent. Two very distinct and almost parallel furrows, the

branchial furrow and cervical or hepatic furrow, diverge from the sides

of the cardiac and metagastric regions obliquely forward towards the

lateral margins of the carapace. Two deep subtuedian furrows mark the

frontal portion of the cephalothorax ; reaching to the rostrum, where
they converge on the central line. Two small spines (or other appen-

dages) project (as in the genus Latreillia) from the rostrum on either

side.

"The hinder border is extremely wide and straight, and suggests the

broad margin for the attachment of the tail as in the females of all the

Anomala, in which section the abdomen is only partially concealed be-

neath the cephalothorax.

" The surface of the carapace, which is tumid, is coarsely and irregularly

covered with small rounded tubercles, which are larger on the gastric and
hepatic regions.

"The walking legs were evidently long and fairly large, and the cheli-

peds covered and tuberculated as in Homola.

" This species has many points of resemblance to Reuss's Prosopon

verr7icosum, from which, however, it diflers in the greater anterior

breadth of Reuss's specimen, and in the form of the rostrum and arrange-

ment of the furrows upon the gastric and cardiac regions. Reuss's P.

verrucosum should probably be placed in Bell's genus Homolopsis.

"In Homolopsis Edwardsii, Bell, from the Gault of Folkestone, the

frontal border is broader and the carapace more quadrate than in the

North American form, which is pointed in front ; the anterior half of the

carapace in IJ. Edwardsii is more coarsely ornamented with fewer and

larger tubercules, and the arrangement of the lobes differs considerably

from that in II. Richardsoni.

" I would refer this specimen to Homolopsis, and dedicate this species to

the discoverer, Mr. James Richardson.
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" The specimen is from tlie Museum of the Geological Survey of Canada,

Ottawa."—Woodward.

With the exception of Unio Huhhardi, and possibly of some of the

plants, all the fossils from the " Lower Shales " in Skidegate Inlet, col-

lected by Mr. Richardson, are labelled " west of Alliford Bay." The

writer was informed by Mr. Richardson that all the specimens thus

labelled are from Maud Island, or Lina Island, but mostly from the

former.

MOLLUSCA.

Cephalopoda.

(DiBRANCHIATA.)

Phylloteuthis iNCERTUS. (Nom. prov.)

Plate 35, fig. 1.

Expanded part of the gladius of the only specimen known to the writer

resembling that of the type of P. suhovata of Meek and Hayden, as de-

scribed and figured by Meek,* in some particulars, but differing apparently

therefrom in its larger size, much greater proportionate breadth anteriorly,

and broader midrib. Oblique striae of the alation much as in P. suhovata.

Shaft unknown.

East end of Maud Island, Dr. G. M. Dawson, 1878 : an impression of

the greater part of the expanded portion of the gladius, which, how-

ever, is very imperfect at both ends and nowhere shows the exact mar-

ginal outline. Its actual dimensions are, length about forty-five milli-

metres, breadth a.bout thirty-four, whereas in Meek's type of P. suhovata,

which shows a considerable portion of the marginal outline, the length of

the organism, apart from the restoration, is thirty-nine mm., and the

greatest breadth only twenty-one and a half.

Belemnites assimilis. (N. Sp.)

Belemnitcs, (Sp. undt.) Whiteaves. 1876. This volume, jit. 1, p. 11, fig. 1, and pi. 1. figs.

1, 1, a-c.

Belemnites dcnsus, Whiteaves. 1884. Ibid.
,

pt. 3, p. 194, pi. 22, fig. 1. But possibly

not £. densus, Meek and Hayden (1858) ; which is said to be a

Jurassic species.

Skidegate Channel, west of Alliford Bay, J. Richardson, 1872 ; and

coal locality, south side of Skidegate Inlet, Dr. G. M. Dawson, 1878; the

specimens referred to on pages 11 and 194 of previous parts of this

volume.

*Report on the Invertebrate Cretaceous and Tertiary Fossils of the Upper Missouri

Country, p. 505, pi. .33, fig. 3.
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Belemnites Skidegatensis.

Belcmnitcs Skidegatensis, Whitesives. 1884. This volume, pt. 3, p. 195, pi. 22, figs. 2

and 2, a-c.

An unusually good specimen of the guard of this species was collected

on the south side of Alliford Bay, in Skidegate Inlet, by Dr. Newcombe
in September, 1895.

(Tetrabranchiata.)

Nautiloidea.

Nautilus (Cymatoceras) Carlottensis. (N. Sp.)

Nautilus (Sp. undt.) Whiteaves. 1876. This volume, pt. 1, p. 14.

Nautilus Sucicnsis, White'Aves. 1884. Ibid., pp. 33, 197 and 198, pi. 21. But perhaps

not A". Suciensis, Whiteaves, 1879 ; ibid., pt. ii, p. 97, pi. 11, figs.

. 1 and 1 a.

Maple Island, Skidegate Inlet, C. F. Newcombe, 1895 : a cast of the

body chamber some seven inches in length, by about four inches and a

half in its maximum breadth, with a faint longitudinal depression or

shallow groove in the middle of the venter.

The identification of the large ribbed Nautilus from the Lower Shales

at Skidegate Inlet with the N. Suciensis of the Nanaimo group of the

Sucia Islands has not proved quite satisfactory, and it is now thought

desirable to distinguish the former provisionally by a different specific

name.

Ammonoidea.

Phylloceras Knoxvillense. Var.

Cfr. Phi/lloeeras Knoxvillensis, Stanton. 1896*.—Bull. U. S. Geol. Surv., No. 133, p. 72,

pi. 14, figs. 1-4.

Shell essentially similar to P. Knoxvillense, in shape, surface markings

and septation, and differing therefrom only in the entire absence of any
" well marked periodic constrictions."

East end of Maud island, C. F. Newcombe, 1895 : two specimens, the

larger (which has been presented to the Museum) 102 mm., or about

four inches, in its maximum diameter ; the smaller 67 mm., or nearly

two inches and three-quarters. These specimens are intermediate in

their characters between the typical form of P. Knoxvillense and P.

ramosum, Meek, which latter shell is regarded by Dr. Kossmat as identi-

* Although the date on the cover and title pages is 1^95, the words " Issued Feb. 3,

1896" are written on the outside of a copy sent to the writer by Dr. Stanton.
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cal with P. Neva, the Ammonites Neva of Forbes. The smaller one

differs from P. ramosum only in having slightly coarser ribs.

Cumshewa Inlet, C. F. Newcombe, 1897 : two very imperfect specimens,

which may be referable to this species, but which seem to have a rather

wider umbilicus in proportion to the size of the shell.

Lytoceras Batesi, Trask. (Sp.)

Ammonites Butesii, Trask. —1855. Proc. Calif. Acad. Sc, vol. i, p. 40.

Gabb. —1864. Geol. Surv. Calif., Palseont., vol. i, p. 67,

pi. 13, figs. 16 and 16, a-b.

„ „ Gabb. —1869. Ibid., vol. ii, p. 132, pi. 20, fig. 9 a, and

pi. 21, figs. 10, a-b.

Ammonites arenocostatus, Whiteaves. —1876. This volume, pt. 1, p. 45, pi. 9, figs. 2 and

2 a.

Lytoceras Batesi, Whiteaves. —1884. Ibid., pt. 3, p. 202, pi. 27, fig. 1.

Stanton. —1896. Bull. U.S. Geol. Surv., No. 133, p. 76, pi.

13, figs. 9-11.

East end of Maud Island, Dr. C. F. Newcombe, September, 1895 :

three small specimens. Lina Island, Skidegate Inlet, Dr. Newcombe

1897 : a specimen (now in the Museum of the Survey) about two inches

and three-quarters in its maximum diameter. According to Dr. Koss-

mat, (Mittheil. Palaont. Inst. Univ. Wien, Band IX, p. 113) this species

is a typical Lytoceras and belongs to the group oi L. fimbriatum. (Sowerby.)

Lytoceras (Gaudryceras) Sacya, Forbes (Sp.)

Ammonites Sacya, Forbes. 1846. Trans. Geol. Soc. London, Ser. 2, vol. vii, p. 113,

pi. 14, fig. 10.

Ammonites Buddha, Forbes. 1846. Ibid., vol. vii, p. 112, pi. 14, fig. 9.

Ammonites Sacya, Stoliczka. 1865. Palseontologia Indica, Cret. Fauna S. India, p.

154, pi. 75, figs. 5-7 ; and pi. 76, figs. 2 and 3.

Ammonites Saci/a, var. Sachalinensis (in part). Fr. Schmidt. 1873. Kreidepetrefacten

von Sachalin (Mem. Acad. St. Petersbourg, vii Ser., Tome xix.

No. 3) p. 15, pi. 2, figs. 3 and 4.

Amirionites filicinctus, V7h\te»,yeii* 1876. This volume, pt. 1, p. 43, pi. 2, figs. 2, 2 a-c,

and 3.

Lytoceras Sacya, Whiteaves. 1884. Ibid., pt. 3, p. 203, pi. 25.

u H M. Yokoyama. 1889. Versteinerungen aus der Japanischen

Kreide (Palaeontographica, vol. xxxvi) p. 178, pi. 18, figs.

12 and 13.

II H K. Jimbo. 1894. Fauna der Kreide von Hokkaido (Palseontol

Abhandlungen, vol. vi, pt. 3) p. 34 (180), pi. 6 (22), fig. 1.

II M Stanton. 1894. Stanton and Diller. The Shasta-Chico Series

Bull. Geol. Soc. America, vol. v, p. 445.

Lytoceras (Gaudryceras) Sacya. Kossmat. 1895. Untersuchungen iiber die Siidindische

Kreideformation, (Mittheil. Paliiontolog. Instit. Uni-

vereitat Wien," Band ix,) p. 119.
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Maple Island, Skidegabe Inlet, Dr. Newcombe, 1895 : a distorted

specimen, about five inches and a half in its greatest diameter. Cum-

shewa Inlet, Dr. Newcombe, 1895 : one rather worn specimen. As

Ammonites Buddha was first described by Forbes on page 112, and

A. Sacya on page 113 of the same volume of Transactions of the

Geological Society of London, it seems to the writer that the former of

these two specific names should have been retained for this species.

Lytoceras (Tetragonites) Timotheanum, Mayor. (Sp.)

Ammonites Timothcanus, Mayor. 1847. Pictet and Ronx, Mollusques des Gres Verts,

p. 39, pi. 2, fi^. 6 ; and pi. 3, figs. 1 and 2.
*

M II Stoliczka. 1865. Palseontologia Indica, Cret. Cephal. S. India,

p. 146, pi. 73, figs. 3-6.

II II Fr. Schmidt. 1873. Petref. der Kreide von Sachalin, p. 14, pi.

2, figs. 7-11.

Whiteaves. 1876. This volume, pt. 1, p. 41, pi. 3, figs. 2 and 2 a.

Lytoceras Timotheanum, Whiteaves. 1884. Ibid., pt. 3, p. 203.

Lytoceras (Tetragonites) Timotheanum, Kosamat. 1895. Untersuchungen Stidindische

Kreideformation, p. 133, pi. 17 (3), figs. 11,

and 13, a-b.

East end of Maud Island, Dr. Newcombe, 1895 : one specimen. An
imperfect but well preserved and characteristic specimen in the Museum
of the Survey, which is clearly referable to this species, was collected in

the Cretaceous rocks at Comox, Vancouver Island, by Mr. Walter Harvey

in 1891.

TuRRiLiTES Carlottensis, Whiteaves.

Plate 34 (the only figure).

Spiroceras Carlottense, Whiteaves. 1884. This volume, pt. 3, p. 198.

Amended description.—Shell large, narrowly elongated, usually sinistral,

but apparently sometimes dextral : volutions widely separate longitudi-

nally, slightly compressed on the venter and dorsum, broadly subovate or

almost circular in transverse section, and coiled obliquely in such a way
as to leave a rather wide empty space, of the nature of an umbilical per-

foration, in the middle of each. Surface markings consisting of small

close-set, low, transverse ribs, and of comparatively distant spines or

tubercles. Sutural line not clearly shown in any of the specimens that

the writer has seen, but the siphuncle forms the median line of the

venter.

The smallest but much the most perfect of the three specimens of

Spiroceras Carlottense from Cumshewa Inlet, described in the third part

of this volume, must be regarded as the type of that species. It shows

that the ribbing is rather faint, and that there are three spinous tuber-
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cles in each transverse row, on the lower half of one of the early volu-

tions, and apparently below the siphuncle. In the large specimen

figured, which was recently collected by Dr. Newcombe, and is believed

to be referable to this species, the ribs are small, rounded and closely dis-

posed. The tubercles are badly preserved and obscurely indicated, but

they appear to have been both large and distant. In each transverse

row thei'e are indications of four tubercles, three below the siphuncle and

one above.

Skidegate Inlet, at Bearskin Bay, (the fine specimen figured, which is

upwards of eight inches in length, and more than four inches in its maxi-

mum breadth,^—and two fragments) ; and at Maple Island, a specimen

consisting of one nearly complete volution. North side of Cumshewa

Inlet, two fragments. All of these specimens were collected in Septem-

ber, 1895, by Dr. Newcombe, who has kindly presented the one figured

to the Museum of the Survey.

As now understood, this species would seem to be a true Turrilites,

rather than a Spiroceras or Helicoceras, although its volutions are far

from being closely contiguous.

Turrilites. (Species uncertain.)

A worn specimen, consisting of rather more than two volutions, col-

lected at Skidegate Inlet, by Dr. Newcombe, in 1897, though too badly

preserved to admit of accurate identification or description, is yet clearly

distinct from T. Carlottenss. It differs therefrom very obviously in its

closely and compactly coiled volutions, imperforate axis, and very coarse

transverse ribs. The specimen is now in the Museum of the Survey.

DiPTYCHOCERAS.

A specimen of nearly the whole of the outer limb of a species of

Diptychoceras, that seems to differ from the D. kpvis of Gabb in being

marked by low, rounded, transverse and straight annulations, was col-

lected at Cumshewa Inlet by Dr. Newcombe in 1895. The specimen is

a little more than two inches and a half in length, nearly circular in sec-

tion and about twelve millimetres, or not quite half an inch, in its dorso-

ventral diameter, at or near the anterior end. Its sutural line is very

similar to that of D. Icevis.
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SCHLOENBACHIA INFLATA, Sowerby. (Sp.)

Ammo7iites infiatus (Sowerhy.) • —Stoliczka. 1865. Cret. Ceph. S. India, vo

I, p. 48, (which see for a list of the synonyms

of European specimens), i)ls. 27, 28, 29 ; and

30, figs. 1-3.

ScMoenbachia inflata, Whiteaves. —1884. This volume, pt. 3, p. 200.

" " Szainocha. —1885. Zur Kenntniss einer mittelcretatie-

chen Cephalopoden fauna den Inseln Elobi.

(Denkschr. d. k. Akad. d. Wissensch. Wien,
• Mat. nat. CI. 1885, Bd. xlix) p. 232, pi. 2,

figs. 1-3.

" " Choffat. —Materiaux pour I'etude stratigraphique et

paleontologique de la province d'Angola,

(Mem. Soc. de Physique et d'Histoire Na-

turelle de (Jeneve, vol. xxx, pt. 1, No. 2.)

p. 62.

" " var. Jack & Etheridge.—1892. Geol. and Palteont. of Queensland and

New Guinea, London, p. 409.

" " Diller and Stanton. —1894. Bui. Geol. Soc. Amer., vol. v, p. 445.

" " Kossmat. —1895. Untersuch. liber die Slldindische

Kreideformation, pt. 1, p. 185, pi. 23 (9)

a-c, and 2 ; and pi. 24 (10), fig. 1.

East end of Maud Island, Dr. Newcombe, 1895 : a large but imperfect

specimen, about eight inches in its maximum diameter.

ACANTHOCERAS SPINIFERUM. (Nom. mut.)

Plate 35, figs. 2, and 3, 3 a.

Ammonites Stoliczkanus, vai\ spinifervs, Whiteaves. 1876. This volume, pt. 1, p. 24,

fig. 2; pi. 3, fig. 3 ; and pi. 4, fig. 1.

In 1895, Dr. Newcombe collected several specimens of this species at

the east end of Maud Island, and among them a particularly fine speci-

men, that is about eight inches in its maxiojum diameter and five inches

in breadth. This fine fossil, which has been acquired for the Survey col-

lection, gives a much better Idea of the characters of the adult stage of

A. spiniferus than the imperfect and distorted original of figure 1, on

plate four of this volume, which was the largest specimen then known.

The former may be briefly described as follows : Shell large, strongly in-

flated but deeply and rather widely umbilicated, the umbilicus occupying

a little more than one third of the total diameter. Volutions probably

about five, though only the three outer ones are seen in this specimen,

increasing rather rapidly in size, the outer one rounded, but a little broader

laterally th-in in a ventro dorsal direction, truncated on the umbilical

side and overlapping about one-half of the previous one. Umbilicus

steep-sided, vvith a rounded margin ; shape of the outer lip unknown.
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Surface marked by transverse, tuberculated ribs, which are usually simple

but occasionally bifurcate. One comparatively large and long rib usually

alternates with two smaller and shorter ribs, and each rib bears six

small, distant tubercles on each side of the siphuncle. Septum, much as

in Acanthoceras mamillare (Schlotheim).

An unusually perfect but very small specimen collected by Dr. New-
combe, a little over an inch in its maximum diameter, the original of figs.

3 and 3 a on Plate 35, has four tubercles on each rib, on each side of the

siphuncle, arranged as follows : one small tubercle on the umbilical mar-

gin, one half-way across the side, and two tubercles close together, just

outside of the siphuncle.

Fig. 14. Acanthoceras spiniferuvi. Outline of transverse section of a small specimen,

to show the relative position of the two sets of tubercles on each side.

The following notes on the specific relations of A. spiniferum have

been kindly communicated by Dr. Franz Kossmat, of the University of

Vienna, to whom one of the medium-sized specimens collected by Dr.

Newcombe was sent in March, 1896, for comparison with A. laticlavium,

Sharpe, var. Indicum, Kossmat.

'^Acanthoceras Stoliczkanum, var. spiniferum, Whiteaves.

" I have been quite surprised by the close resemblance of this species

to our European Acanthoceras mamillare (Schlotheim), one of the most

common fossils of the European Gault (Albien), known also in the Creta-

ceous deposits on the western coast of Africa. The specimen you have

so kindly sent me is characterized by a very peculiar ornamentation, con-

sisting of two sets of tubercles on each side.

" Each of these sets is composed of three tubercles, which are spirally

elongated and sharpened in set 1, and rounded in set 2. The two sets

of tubercles are separated from each other by a greater distance than the

interstices between the tubercles in either set. On A. mamillare also,

in middle stages of growth, there are two sets of tubercles on each side of

the siphuncle, which arise from two tubercles only (in youth stage) by

successive division, the same as you observed in A. spiniferum,. The in-

ner tubercles on the inner whorls are often somewhat spinous (Comp. P.
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Choffat : Materiaux pour I'etude stratigraphique et paleontologique de la

province d'Angola ; Memoires de la societe de physique et d'histoire na-

turelle de Geneve, tome xxx, no. 2, 1888, pi. 3, fig. 1). Youi' specimen

must be regai'ded as specifically distinct from A. mamillare, the siphonal

interstice between the outer tubercles being broader, the number of tuber-

cles in medium and comparatively large specimens smaller, etc., but it

must certainly be considered as an American representative of the group

of A. mamillare. You have already stated that it belongs to the Mani'd-

lati. Its general resemblance to A. laticlavium cannot be denied, but I

think its relations to A. mamillare are even closer. A. spini/erum in-

creases the number of Gault types in the Cretaceous series of the Queen

Charlotte Islands, and strengthens your opinion that at least a part of

the division C corresponds to the Gault."

On receipt of this communication, a photograph (natural size) of the

large specimen collected by Dr. Newcombe was mailed to Dr. Kossmat

who acknowledged its receipt in the following terms :
" Please accept my

thanks for the beautiful photograph that you have sent me. It is ex-

ceedingly interesting because it clearly shows that the adult form of the

Acanth. Stoliczkanum var. spiniferum is quite ditlerent from its middle

and younger stages. One of my friends, Mr. d'Anthula, who is engaged

in a study of the Cretaceous rocks of the Caucasus, has detected in the

Aptien strata (Lower Gault) of that region, a new species (not yet pub-

lished), the general relations of which have been unsettled up to this time.

Its septa remind one of Acanth. Martinii and A. mamillare, whilst its sculp-

ture has much in common with some species of Pachydiscus. But, com-

paring specimens with your photograph, the resemblance of the type of

sculpture in the adult stage (the young stage is not known in the Cauca-

sus specimens), the section, etc., is so great that there can be no doubt

that the two forms are allied and that both belong to the genus Acantho-

ceras and to the group of A. maynillare. Gabb's type of Acanth. Stolicz-

kanuTin is certainly related to the European A. Martinii, Orbigny, from

the Lower Gault (Aptien), and I think that your A. spiniferum,\s distinct

from both by its peculiar ornamentation, especially by the greater num-

ber of the tubercles in the same stages of growth, and by the compressed

outer tubercles which are longitudinally elongated in the direction of

the spiral, l)oth characters which connect it well with the group of A.

inam.iUare, as stated in a previous letter. To summarize all : I think

that the group of A. Martinii is represented in California by A. Stolicz-

kannm, whereas A. spiniferum, Whiteaves, is related to the group of

A. mamillai'e, and shows in adult age some peculiarities of sculpture that

have not been known before, but that can be observed in an analogous
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development on some Ammonites coming from the Aptien strata of the

Caucasus."

It would therefore seem that A. spiniferum must be regarded as a

distinct species and not as a variety of A. Stoliczkanum.

Olcostephanus Loganianus, Whiteaves.

Ammonites Loganianus, Whiteaves. —1876. This volume, pt. 1, p. 27, p. 28, fig. 3 ;

and pi. 8, fig. 2.

Olcostephanus Loganianus, Whiteaves.—1884. Ibid. pt. 3, p. 211, pi. 23, figs. 1 and 1 a.

A few specimens of this species were collected by Dr. Newcombe, in

1895, on the south side of AUiford Bay. One of these, though a little

worn, is in some respects the best specimen known to the writer.

Olcostephanus cepoides, Whiteaves.

Ammonites Loganianus, Whiteaves (?) Form B.—1876. This volume, pD. 1, p. 30, pi. 8

figs. 1 and 1 a.

Stephanoceras cepoides, Whiteaves. —1884. Ibid., pt. 3, p. 210.

A few specimens of a rather small, compressed and remarkably Scaphite-

like form of this species, with an obliquely transverse constriction just

behind the aperture, were collected by Dr. Newcombe at the east end of

Maud Island in 1895, and on the south side of Alliford Bay in 1895 and

1897. A similar but much larger and more coarsely ribbed specimen,

with a valve of an oyster over the umbilical cavity on one side, was col-

lected by Dr. Newcombe at Maple Island in 1895. These specimens give

the writer the impression that the species is probably an Olcostephanus

rather than a Stephanoceras, but its septation is still unknown.

Olcostephanus (Astieria) Deansii, Whiteaves.

Olcostcphanas (Astieria) Deansii, Whiteaves.—1893. Canad. Record of Science, p. 442,

pi. 7, figs. 1 and 1 o.

Skidegate Inlet, James Deans : the specimen described and figured

in the above mentioned publication,—which is the only one that the

writer has seen.

The original description is as follows :
— " Shell small, compressed

at the sides and narrowly rounded at the periphery : umbilicus occupy-

ing rather less than one-third of the entire diameter. Volutions three

or four, increasing rapidly in size, especially in the dorso-lateral direc-

tion, and rather closely embracing, about two-thirds of the sides of the

inner ones being covered, the outer one a little higher than broad
;
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aperture elliptical in outline but deeply emarginate by the encroach-

xnent of the preceding volution.

"Surface marked by numerous, closely arranged, small but distinct,

though not very prominent, Hexuous, transverse ribs, which bifurcate

about the middle of the sides and then pass uninterruptedly over the

periphery.

" The sutural lines are so crowded together and confused that, although

fairly well preserved in places, it is scarcely possible to follow the details

of any single one. The siphonal saddle, however, is small, a little higher

than broad, with a minutely trifurcate apex, and an appressed spur on

«ach side below. The first lateral saddle is large, ramose and unequally

bipartite or obscurely tripartite at its summit. The siphonal lobe is large

and symmetrical, with three branchlets on each side, two of which are

lateral and one terminal, but the lowest of the two pairs of lateral branch-

lets is much the smallest of the three pairs.

" The only specimen collected is considsrably eroded near the aperture,

as represented in fig. 1, but in the uneroded portion the maximum dia-

meter is about forty millimetres, and the greatest breadth fourteen.

" The writer has much pleasure in associating with this species the

name of its discoverer, Mr. James Deans of Victoria, Y. I., who accom-

panied Mr. James Richardson in his exploration of the Queen Charlotte

Islands, in 1872, and who has since presented some unusually perfect

specimens of the fossils of the Cretaceous rocks of those islands to the

Museum of the Geological Survey Department at Ottawa.

" 0. Deansii appears to belong to the small group of Ammonites of

which Olcostephanus Astieri is the type, and for which M. Pavlow has

recently (1891) proposed the generic or subgeneric name Astieria* Ac-

cording to M. Pavlow, the Olcostephani of the group of 0. Astieri form a

natural group, a genus (Astieria) if one prefers to consider the Olcoste-

phani as a family, or a subgenus if one would rather regard Olcostephanus

as a genus.

" The shape and surface ornamentation of 0. Deansii are very similar

to those of 0. Jeannotti. But in 0. Jeannotti the ribs bifurcate at the

umbilical margin, and are represejited as so prominent as to everywhere

break the general contour if the shell is viewed laterally. The siphonal

saddles of 0. Jeannotti, too, are described as broad, and the figures show

that they are much broader than high. In 0. Deansii, on the other

hand, the ribs bifurcate half way across the sides, at a considerable dis-

tance from the umbilical margin, and are not sufficiently prominent to

interrupt the continuity of the outline of the shell in a full side view.

*Bulletin Societe Imperiale des Naturalistes de Moscou, Annee 1891, N. Ser., vol. v.

p. 491.

2^—M. F.
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The siphonal saddles of 0. Deansii, also, are narrow, and, as already

stated, a little higher than broad."

Peeisphinctes Skidegatensis, Whiteaves.

Ammonites (Perisphinctcs) Skidegatensis, Whiteaves.— 1876. This volume, pt. 1, p. 34, fig.

4
;
pi. 7, and pi. 9, fig. 1.

Pcrisphinctes Skidegatensis, Whiteaves.— 1884. Ibid., pt. 3, p. 210.

A remarkably well preserved and nearly perfect specimen of P. Skide-

gatensis, from the Queen Charlotte Islands, and probably from the Lower

Shales at Skidegate Inlet, was presented to the Museum of the Survey in

1893, by the Curator of the Provincial Museum at Victoria, B.C. It

measures nearly eight inches in its maximum diameter, and shows the

greater part of five volutions. A large fragment, consisting of a cast of

the interior of the body chamber, about eight inches in length, of a speci-

men that is probably referable to P. Skidegatensis, was collected by Mr.

Robertson, in 1896, at a locality between "Yukon Lake and the head of

Rennell Sound, and lent to the writer by Dr. Newcombe.

The septation of this shell is still unknown, and Dr. Kossmat, as

already stated, thinks that it may prove to be an Olcostephanus of the

type of the 0. Zirkeli of Felix and Lenk*, from the Cretaceous rocks of

Mexico.

HoLCODiscus Lapeeousianus.

Ammonites Laperousianus, Whiteaves.—1876. This volume, pt. 1, p. 39, pi. 3, fig. 3.

Holcodiscus Lapf:7-ousianus, Kossmat. —1897. Untersuch. liber die slldindische Kreide-

formation, pt. 2, p. 34.

East end of Maud Island, Dr. Newcombe, 1895 ; a few specimens :

north side of Maud Island, three specimens ; and Lina Island, one speci-

men. Dr. Newcombe, 1897.

Holcodiscus Cumshewaensis.

Haploceras Gumsheioaense, Whiteaves.—1884. This volume, pt. 3, p. 208, pi. 24, fig. 1.

Holcodiscus Cumslicwacnsis, Kossmat. —1897. Untersuch. liber die slldindische Kreide-

formation, pt. 2, p. 34.

This peculiarly sculptured Ammonite was described and figured from a

fragmentary specimen collected on the north shore of Cumshewa Inlet by

Dr. G. M. Dawson in 1878. Of late years five other specimens have

been obtained at this locality. One of these is a small but comparatively

perfect specimen, not quite two inches in its maximum diameter, collected

"^ Beitrage zur Geologie und Palasontologie der Republik Mexico, theil 3, (1891) p. 182,

pi. 29.
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by Mr. W. F. Ellis, at Cumshewa Inlet, and lent to the writer by the

Natural History Society of British Columl)ia. On the outer volution

of this specimen there are eight or nine narrow and somewhat distant,

flexuous constrictions, or narrow grooves, but there is a broad space near

the aperture upon which these constrictions are obsolete. Between

the constrictions there are about five narrow linear ribs, most of which

bifurcate or doubly bifurcate at a short distance from the umbilical

margin. The other four specimens were collected by Dr. Newcombe,

at Cumshewa Inlet, in 1895. One of these measures about four

inches and a half in its maximum diameter and is the largest speci-

men that the writer has seen. On the interior half of its outer volution

the periodic constrictions or arrest of growth are undeveloped or obsolete.

The transverse ribs on the outer volution of this specimen too, are not

thin and sharp, but comparatively broad, and flattened at their sum-

mits, on and near the periphery or venter, especially near the aperture.

The sutural line of the species is still unknown.

HoPLiTEs Haidaquensis.

Hoplites Haidaquensis, Whiteaves. —1893. Canad. Rec. Sc, vol. vi, p. 444, pi. 7,

figs. 2, & 2, a-h.

"Shell small, sti'ongly costate and widely umbilicated, the umbilicus, as

measured from suture to suture, occupying about one-third of the entire

diameter. Volutions about three, though the nucleus is not preserved in

the only specimen collected, increasing rather rapidly in size and slightly

embracing : the outer one moderately convex, a little broader than high,

the outline of a transverse section being subpentagonal if made through

one of the ribs, or not far from circular if in the centre of one of the

grooves between them : aperture nearly circular but shallowly emargi-

nate by the encroachment of the preceding volution.

"Surface marked by large and prominent, simple and nearly straight,

transverse ribs, which are separated by rather broad concave grooves.

The ribs, which are equal in lengtii, are most elevated on the outer or

peripheral portion of the last volution, and in the median line of the peri-

phery there is a single angular notch on each rib which scarcely inter-

rupts the continuity of the rib.

" Sutural line not clearly defined, but apparently not very complicated

nor much branched. The first and second lateral saddles appear to be

much broader than high, and doubly incised rather than ramose at the

summits. The first lateral lobe seems to be trifurcate above and unusu-

ally small, though apparently much larger than any of the others except

the siphonal lobe.
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" Maximum diameter of the only specimen, collected, twenty-nine milli-

metres : greatest breadth of the same, twelve mm.
" The specific name suggested for this little Ammonite is a modification

of the word Hai-da-kwe-a, which Dr. G. M. Dawson quotes as the Indian

name for the Queen Charlotte Islands, in his report on these islands, pub-

lished in the Report of Progress of the Gleological Survey of Canada for

1878-79.* The shell itself appears to belong to the sub-group Dentati-

regulares of the Dentati, of Pictet's classification of the Ammonites in the

" Paleontologie Suisse,"! and to that section of the genus Hoplites which

Zittel calls the group of Ammonites uiterruplus. | In many of its charac-

ters it is very similar to Hoplites sinuosus, but it seems to have fewer and

more distant i-ibs than that species and a different sutural line. Thus the

type and only known specimen of ff. Uaidaquensis has twenty-two ribs

on the outer volution, while that of H. sinuosus, which is almost exactly

the same size, is said to have thirty-four. The sutural line of H. Uaida-

quensis seems to be more like that of H. crassicostatus, as figured by

d'Orbigny,|| in which che first and second lateral saddles are represented

as broader than high, whereas the corresponding saddles of H. sinuosus

are represented as higher than broad." (Op. cit.)

Hoplites Yakounensis. (N. Sp.)

Plate 36, tigs. 1,1a and \h.

Shell small, compressed, rather narrowly umbilicated, periphery or ven-

ter narrow and subtruncated. Volutions so deeply embracing that the

greater part of each of the inner ones is covered, the umbilicus occupying

a little less than one-third of the entire diameter, the outer one flattened

somewhat obliquely outward from the margin of the umbilicus. Aperture

narrowly elongated, much higher or longer than wide, subtruncate both

above and below, widest and deeply emarginate below.

Surface of each side of the outer volution mai'ked with a single row of

about ten small, transversely elongated, conical tubercles on the umbilical

margin, and with a corresponding row of from two to three times as many

small, obliquely and slightly elongated tubercles on the outer margin of the

periphery or venter. Across each of the sides these two sets of tubercles

are connected by faint, obscure and almost obsolete, radiating and bifur-

cating costse, but a few of the tubercles on the peripheral margin mark the

termination exteriorly of short intercalated ribs that do not reach to the

umbilical margin.

* Page lOlB.

t Premiere par: ^

: Handbuch der Palseontologif vol. ii, p. 476.

II
Paleontologie Fran9aise, Terrains Cretaces, tome 1, Atlas, pi. 59, fig. 3.
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Sutural line not sufficiently well preserved to admit of an exact descrip-

tion of the whole or even of most of it.

East end of Maud Island, one imperfect specimen about forty milli-

metres, or a little more than an inch and a half, in its maximum diameter;

and two miles south of Yakoun Lake, a similar but rather smaller speci-

men ; both collected by Dr. Newcombe in 1895.

From its general resemblance to the Ammonites denarius of Sowerby,

as figured by D'Orbigny, this small Ammonite would seem to belong to

what Zittel calls the group of A. interruptus, Brug., and to be most

nearly related to Hoplites Vancouverensis (the Ammonites Vancouverensis

of Meek) and to Pachydiscus Gollevillensis, (D'Orbigny) as recentlv il-

lustrated by Kossmat. II. Vancouverensis, however, is a much larger

species, the shell of which, when adult, attains to a maximum diameter of

nearly five inches. Its periphery or venter, too, is more flattened, and

the tubercles which bound it on each side are elongated at almost a right

angle to the ribs from which they proceed, so that each pair of tubercles

is parallel, and not convergent forward, as those of //. Yakounensis are.

P. Gollevillensis, has a proportionately wider umbilicus than that of the

present species, and the tubercles on the outer margin of each side of the

outer volution of the former are more nearly transverse to it.

Hoplites Newcombii. (N. Sp.)

Plate 37, figs. 1 and la.

Shell small, modei'ately convex but somewhat compressed laterally, and

rather widely umbilicated. Volutions about five, the later ones lightly

embracing, so thxt about one-half of the sides of the inner ones are ex-

posed in the umbilicus. Outer volution a little broader than high,

rounded subhexagbnal in transverse section : umbilicus occupying about

one-third of the entire diameter, though its margin is rounded and

indistinctly defined.

Surface marked by very numerous, close-set, thin and sharp transverse

ribs, most of which bifurcate from a minute flattened spinose tubercle, at

a short distance from the umbilicus, pass over the venter and reunite at a

corresponding tubercle on the opposite side. Between two of these

longer and continuous ribs, a short and simple rib is frequently interca-

lated.

Sutural line unknown.

Maximum diameter of the only specimen known to the writer, thirty-six

millimetres ; breadth of the outer volution at the aperture, sixteen mm.
and a half.

South side of Alliford Bay, Dr. Newcombe, 1895 : a single well pre-

served specimen.
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This delicately sculptured fossil is not at like any American species of

Ammonite that the writer is acquainted with, and seems to be nearest to

the A. Gargasensis of the French Neocomian, though perfectly distinct

therefrom. The specific name proposed for the former is in honour of its

discoverer, Dr. C. F. Newcombe, who has done so much to advance our

knowledge of the geology, paheontology and ethnology of British Colum-

bia, and who collected most of the specimens that are described or enu-

merated in this paper.

Desmocekas latidorsatum, Michelin. (Sp.)

Ammonites latidorsatus, Michelin. 18,38. Mem. Soc. Geol. France, vol. ill, p. 101, pi.

12, fig. 9.

" „ D'Orbigny. 1840. Pal. Franc, Terr. Oret., vol. i, p. 270, pi. 80.

n M Pictet and Roux. 1847. Foss. des Gres Verts, p. 44, pi. 3,

figs. 4 and 5.

„ „ Stoliczka. 1865. Cret. Cephalop. S. India, p. 148, pi. 74,

figs. 1-4.

Ammonites inanis, Stoliczka. 1865. lb., pi. .59, fig. 14.

Desmoceras latidorsatinn, Kossmat. 1897. Untersuch. lib. die stidindische Kreidefor-

mation, pt. 3, p. 107 (172), pi. 19 (25), figs. 2, a-h ; .3, u-b ;

4, a-h ; and 5.

A few specimens, that agree very well with the descriptions and figures

of this species, were collected by Dr. Newcombe in 1895 at Bear Skin

Bay and at the east end of Maud Island. All of those that the writer

has seen are mere casts of the shell, with the sutures of the septa either

not preserved at all, or with their finer details almost oV>literated by

weathering. The largest and most perfect specimen is eighty-eight

millimetres in its greatest diameter, and forty-three mm. in breadth or

thickness near the aperture. It shows seven flexuous transverse con-

strictions on the outer volution, with tongue-like processes on the venter,

but there are probably two or three more of these constrictions, as the

posterior end of that volution is covered with the matrix. Between

them, and parallel with them, there are remains of low, faint and close set

costulfe. In another specimen the outline of a transverse section of the

body chamber near the aperture is crescentic, the venter and sides being

rounded and the dorsum broadly and deeply grooved for the reception of

the previous volution.

The largest of the five specimens from South Island, and the two speci-

mens from Bear Skin Bay, that were identified with Lytoceras Timo-

iheanum on page 203 of the third part of this volume, are now believed

to be referable to Desmoceras latidorsatum.

Desmoceras (Puzozia) planulatum 1 Sowerby. Var.

Plate .36, fig. 2 ; and pi. 37, fig. 2.

Haploceras planulatum, Whiteaves. 1884. This volume, pt. 3, p. 207, pi. 28, fig. 1.
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In the third part of this volume three imperfect and badly preserved

Ammonites from Cumshewa Inlet were identified with the Ammonites

planulatus of Sowerby, Sharpe and Stoliczka. The small one figured on

Plate 28, has part of the test preserved, but so much of the periphery of

the outer volution is worn away that its umbilicus appears to be wider

proportionately than it really was. In this specimen both the venter and

the sides are compressed, the transverse section being subquadrangular in

outline, but higher or longer than broad, and concavely emarginate below.

On the outer volution there are seven distant, slightly flexuous, transverse

constrictions, which are flatly arched in crossing the venter. The ribs,

which run parallel to them, are thin, sharp and separated by compar-

atively wide shallow grooves. The two large specimens referred to on page

207 are septate throughout and show the general shape fairly well, also

the characters and relative proportions of the umbilicus. In the larger

of the two the umbilicus appears to occupy a little more, and in the

smaller a little less, than one-fourth of the entire diameter. The larger

has all the surface markings obliterated by weathering, but the smaller is

regularly ribbed and marked by seven or eight distant constrictions on

the outer volution. The ribs are not very prominent, and narrower than

the grooves between them.

Quite recently three specimens, which are apparently referable to this

variety of D. planulatum, have been lent to the writer l)y Dr. Newcombe.

One of these was collected at Cumshewa Inlet by Mr. Maynard Smith

in 1892, and the other two at Maple Island by Dr. Newcombe in 1895.

The Cumshewa specimen is a slightly distorted cast of the interior of

most of the septate portion of the shell, with small portions of the test

preserved. It measures about eleven inches in its maximum diameter,

and about four inches in thickness. It is much more convex proportio-

nately than the two large specimens from the same locality collected by

Dr. Dawson. Owing to the distortion, the comparative size of the

umbilicus of the specimen collected by Mr. Smith cannot be ascertained

with much accuracy, but it can scarcely have occupied much more than

one-fourth of the entire diameter. There are only five, distant and nearly

straight, transverse constrictions, on its outer volution. The ribs, which

though well marked, are low, rounded at their summits and narrower than

the grooves between them, are usually simple, with an occasional shorter

rib intercalated between two of the longer ones. The two specimens from

Maple Island are both much compressed laterally. The more perfect of

the two, the one figured, is a slightly crushed, septate cast about six

inches and a half in its maximum diameter, and about one inch and three-

quarters in thickness, allowing for the distortion. Its umbilicus occupies

nearly one-third of the entire diameter, and on its outer volution there
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are seven distant periodic constrictions, or transverse grooves, which are

slightly flexuous and somewhat sigmoidal on the sides, and very little

arched on the venter. Between these constrictions there are faint indi-

cations of low, rounded ribs, which are obsolete at and near the umbilical

margin. The other is an imperfect, but undistorted cast of the interior

of the septate portion of the shell and of most of the body chamber, not

quite six inches and a quarter in its greatest diameter, and an inch and

three quarters in breadth. In other respects the characters of these

two specimens are essentially the same.

Professor Yokoyamo, in his monograph of the fossils of the Japanese

Chalk, published at Stuttgart in 1890, claims that the Ammonites plan^datus
of StoHczka is not the A. planulatus of Sowerby, but the A. Gaudama of

Forbes, and refers both to Desmoceras. He also includes the " Haploceras

planulatum " nobis, of page 207 of the third part of this volume, though

with a query prefixed, among the synonyms of Desmoceras Gaudama.

Dr. Kossmat, on the other hand, (who regards Ammonites plamdatus,

Sowerby, as the type of the subgenus Puzozia of the genus Desmoceras^

divides the Ammxinites planulatus of Stoliczka into three species, which

he calls Puzozia planulata, Sowerby, var. Odiensis, Kossmat ; P.

Gaudama (Forbes) ; and P. crebrisulcata, Kossmat. He states also that

"Whiteaves' A. planulatus from Division C (Middle Cretaceous) of the

Queen Charlotte Islands, exhibits lesser involution and coarser ribbing

(geringere Involution und grobere rippung) " than the typical A. planu-

latus of Sowerby. But, unfortunately, Dr. Kossmat has not seen any of

the specimens of the supposed A. plamdatus from Cumshewa or Maple
Island, or even photographs of them, but only the figure, without any

description, of the small and very imperfect specimen on Plate 28, flg. 1,

of the third part of the present volume. In the writer's judgment, all

these specimens agree fairly well with the descriptions and figures of

Desmoceras (Puzozia) planulatum (Sowerby) as recently restricted, and

differ from them only, so far as can be observed at present, in being a

little more tightly rather than more loosely coiled, and, more particularly,

in their much straighter periodic constrictions or arrests of growth.

Desmoceras (Puzozia) Brewerii.

Ammonites Breiocrii, Gabb. —1864. Geol. Surv. Calif., Palaeont., vol. i, p. (52, pL

10, fig. 7 ; and (1869) vol. n, p. 130, pi. 20, fig. 5.

Whiteaves —1876. This voliime, pt. 1, p. 21, pi. 1, figs. 2, 2 a, and

3, 3 a.

A specimen collected at Maud Island by Mr. James Deans in 1898,

which is essentially similar to the original of figure 3 on Plate I, of this-
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volume, has been lent to the writei* by the Natural History Society of

British Columbia.

Since then Dr. Newcombe has lent to the writer nine specimens that

are clearly referable to this species, from two to seven, and even nine

inches in their maximum diameter, that he collected at the east end of

Maud Island in 1895. Seven of these, including the largest and the

largest but one, are marked by large and comparatively distant flexuous,

plications which are strongly developed on the sides, but obsolete, or

nearly obsolete on the venter. In the largest of these specimens some of

the plications are as much as fourteen millimetres apart at their summits,

on the outer portion of each of the sides.

A specimen with extremely small and comparatively close-set, flexuous

radiating, raised lines, which is apparently referable to this species, was

collected at a locality north-west from Yakoun Lake, on the Rennel

Sound Trail, by Mr. S. Pearse in 1894, and lent to the writer by Dr.

Newcombe.

From the whole of this new material it would appear that the fossil

described on page 23, and figured on Plate 1, figures 3 and 3a of the first

part of this volume as a dwarfed costate variety of Ammonites Brerveri is

really a small specimen of the typical form of the species, and that the

"presumed typical form" described on page 22 of the same publication

and represented on Plate 1, figs. 2 and 2a, is a less typical and smoother

variety, more nearly related to the next species.

Desmoceras (Puzozia) Haydenii.

Ammonites Haydenii, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. I, p. 62, pi. 10, tigs.

8, & 8 a-b.

The writer has long been under the impression that the six specimens

referred to on page 23 of the first part of this volume as closely resem-

bling A. Haydenii, are really referable thereto. Quite recently Prof.

John C. Merriam, who has kindly compared some of these specimens

with the types of A. Haydenii in the Geological Museum of the Univer-

sity of California at Berkeley, has expressed himself as satisfied with the

identity of these two forms. Specimens similar to those obtained by Mr.

Richardson were collected at the east end of Maud Island by Dr. New-

combe in 1895, but it seems to the writer that A. Haydenii is only a

small, smooth form of A. Breiverii.

Desmoceras (Puzozia) Perezianum.

Ammonites Perezianus, Whiteaves. 1876. This volume, pt. 1, p. 19, pi. 2, figs. 1 and

1 a. But not A. Perezianus, D'Orbigny, 1850, Prodr. de. Pale-

o.at., p. 9.

Haploceras Perezianum, Vhiteaves. 1884. This volume, pt. 3, p. 204.
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Placenticcras Pcrezianum, Whiteaves. 1889. Contr. Canad. Palseont., vol. 1, pt. 2, p. 156.

Desvioceras Perczianum, Whiteaves. 1893. Trans. Royal Soc. Canada for 1892, vol. x,

sect. 4, p. 114.

Skidegate Channel, west of Alliford Bay, J. Richardson, 1872; South

Island (in Skidegate Channel) and north shore of Cumshewa Inlet, Dr.

G. M. Dawson, 1878 : the specimens referred to on pages 19 and 204 of

this volume.

This species was referred to Haploceras in 1884 in accordance with

Neumayr's classification of the Cretaceous Ammonites, and to Placenti-

ceras in 1889, as appearing to agree with Zittel's extended definition of

its charactei's in the second volume of the Handbuch der Palpeontologie.

It, however, appears to be a fairly typical species of Desmoceras, Zittel,

(1884) as that genus is now understood.

Desmoceras (Puzozia) Dawsoni. (N. Sp.)

Plate 37, fig. 3.

Haploceras BeudxnU, Whiteaves. 1884. This volume, pt. 3, p. 205, pi. 26, figs. 1 and la.

But probably not the Ammonites Beiidanti of European authors,

nor of Stoliczka.

Shell resembling that of Puzozia Stoliczkai, Kossmat* (the Ammonites

Beudanti of Stoliczka, but not of Brongniart nor D'Orbigny) in shape,

septation, and in the large size to which it attains, but diflfering there-

from, as pointed out by Dr. Kossmat,f mainly in the circumstance that

the periodic constrictions of specimens of from two to three or five or six

inches in their maximum diameter, are much more flexuous and sigmoidal.

Abundant on the north shore of Cumshewa Inlet, where numerous

specimens were collected by Dr. G. M. Dawson in 1878 and by Dr. New-

combe in 1895. At this locality all the specimens have the umbilical

margin rounded, and this would seem to be the typical form of the

species. The few specimens from Bear Skin Bay, collected by Dr. Daw-

son in 1878, with a rectangular umbilical margin, should probably be

regarded as a variety of Desmoceras Dawsoni, for although they very

closely resemble the Ammonites Beudanti as figured by Pictet and Cam-

piche, it would now seem that more than one species has been described

under that name by European writers.

Db.smockras (Puzozia) Maudense.

Sphenodiscus Maudensis, Whiteaves. 1884. This volume, pt. 3, p. 200, pi. 22, fig's. 3

and 3, a-h.

Bear Skin Bay, C. F. Newcombe, 1895 : an imperfect and badly pre-

served cast of the interior of a shell, about five inches in its maximum

* Untersuehungen liber die siidindische Kreideformation, pt. 3. (184) 119, pi. (24) 18,

fig. 6.

t Ibid., p. (185) 120.
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diameter, that may possibly be referable to this species. Its venter

however, is very narrowly rounded rather than carinate, but the venter

of the type of Sphenodiscus Maiidensis would be better described as

obscurely subcarinated than as inconspicuously carinated. The sutural

line of this latter specimen, as represented on Plate 22 of this volume,

seems to be more like that of Desmoceras than of Sphenodiscus.

Gasteropoda,

Trochact.eon cylindraceus 1 Stoliczka.

Actceonina (Sp. undt.) Whiteaves. 1876. This volume, pt. 1, p. 53.

Trochactceon cylindraceus (Stoliczka) Whiteaves. 1884. Ibid., pt. 3, j). 218, pi. 28, fig. G.

East end of Maud Island, several specimens ; and Bear Skin Bay, one

specimen ; all collected by Dr. Newcombe in 1895.

These are precisely similar to the specimens previously collected by Mr.

Richardson and Dr. Dawson. They are all more or less crushed, distorted

and badly preserved casts of the interior of the shell. Their identity or

otherwise with 7'. cylindraceus is consequently very uncertain, and it

would probably have been better to have distinguished them provisionally

by a different specific name, such as T. Skidegatensis.

Amauropsis tenuistriata, Whiteaves.

Amauropsis tenuistriata, Whiteaves. 1870. This volume, pt. 1, p. 48, pi. 9, figs, land 4 a
;

and (1884) pt. 3, p. 216, pi. 28, fig. 3.

East end of ]Maud Island, one cast of the interior of the shell and one

specimen with the test preserved ; and— Peninsula, Cumshewa Inlet,

eight casts of the interior of the shell ; all collected by Dr. Newcombe in

1895.

Scalaria Clementina (Michelin) d'Orbigny.

Melanopxis Clementina, Michelin. 1833. Magas de Zoologie, pi. 39.

1838. Mem. Soc. Geol., tome3, p. 99.

Scalaria Clementina, d'Orbigny. 1842. Pal. Franc, Terr. Cret., tome II, p. 52, pi. 154,

figs. 6-9.

" " Pictet and Campiche. 1862. Paleont. Suisse, Foss. Terrains Cret.

Envir. Sainte-Croix, deuxieme partie, p. 333, pi. 72, figs. 12 and 13.

Scalaria Albensis?? d'Orbigny. Whiteaves. 1876. This volume, pt. 1, p. 50, pi. 9, fig 5.

Cumshewa Inlet, at a locality about two miles west of the Peninsula

and close to the Oil Works, C. F. Newcombe, 1895 : a cast of the interior

of four of the volutions, with part of the test preserved.

When the fragment referred to on pages 50 and 51, and figured on

Plate 9 of the first part of this volume was doubtfully identified with the
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Cretaceous fossils of the environs of Ste. Croix was not accessible to the

writer. Both it and the specimen collected by Mr. Richardson are prac-

tically indistinguishable from Pictet and Campiche's figures of /S. Clemen-

tina, and would now seem to be referable to that species rather than to

S. Albensis.

Pleurotomaria Skidegatensis.

Pleurotomaria Skidctjatensis, Whiteaves. 1876. This volume, pt. 1, p. 51, pi. 9, figs. 6

and 6 a.

East end of Maud Island, a specimen with part of the test preserved

;

and south side of AUiford Bay, a large cast of the interior of a shell,

which is probably referable to this species ; both collected by Dr. New-

combe in 1895.

Pelecypoda.

Anatina (Cercomya) semiradiata. (N. Sp.)

Plate 37, fig. 4.

Shell strongly compressed, transversely elongated, more than twice as

long as high, straight, or at least not distinctly curved. Anterior side

shorter, a little broader (in the direction of its height) and more broadly

rounded at the end than the posterior ; beaks appressed and depressed,

placed in advance of the midlength.

About one-third of the distance from the front margin to the posterior

exti'emity th?re is a faint transverse groove or narrow depression in the

cast of each valve. In front of this groove the surface is concentrically

and coarsely plicated. Behind it the concentric plications are more

feebly developed, and immediately next to it there is a broad submedian

triangular area, marked also with fine radiating ridges. But no vestige of

the test is preserved in either of the only two specimens that the writer

has seen, so that the hinge dentition is unknown. The muscular im-

pressions also are not preserved.

East end of Maud Island, a tolerably well preserved and nearly perfect,

but slightly distorted cast of the interior of both ^ alves ; and south side

of Alliford Bay, a siiuilar, but rather larger, less perfect and worn cast

;

both collected by Dr. Newcombe in 1895.

A very similar shell to the recently described Anatina (Cercomya)

punctata, Stanton,* of the Jurassic rocks of the Yellowstone National

Park.

*Greology of the Yellowstone National Park. Monograph xxxn of the United States

Geological Survey (1899), p. 628, pi. 74, fig. 5.
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Thracia semiplanata, Whiteaves.

Thracia semiplanata, 1884. This volume, pt. 3, p. 221, pi. 29, fig.s .5, 5, a-c.

East end of Maud Island, five good specimens ; and Creek neax* Camp
Robertson, two miles south of Yakoun Lake, at an elevation of about

600 feet above the level of the sea, one small specimen ; all collected by

Dr. Newcombe in 1895.

Pleuromya papyracea, var. Carlottexsis.

Plcuromiia Carlottensis, Whiteaves. 1870. This volume, pt. 1, p. 57, pi. 9, fig. 8.

Plcuromiia suhcompressa, Whiteaves. 1884. Ibid., pt. 3, p. 22, pi. 29, fig. 6. But pro-

bably not Myacites (Pleuronuia) suhcompressa.

Meek, if that is a Jurassic species.

Plcuromm suhcompressa, \-ay. Cai'lottensis, Whiteaves. 1884. Ibid., pt. 3, p. 223, pi. 29,

figs. 7, and la.

South side of Alliford Bay, C. F. Newcombe, 1895 : one good

specimen. *

The types of Pleuromya papyracea, Gabb, which are now in the

Museum of the .Academy of Natural Sciences of Philadelphia, have been

kindly lent to .the writer by Dr. H. A Pilsbry. They consist of a nearly

perfect and well preserved cast of the interior of both valves of an

apparently adult shell, foi'ty-five millimetres in length, with small

portions of the test preserved, (evidently the original of Plate 29, fig. 66,

of the second volume of the Palaeontology of California); of an imperfect

cast of the interior of a half-grown right valve ; and of three very small

casts of the interior of both valves, the largest of which is not more than

three-quarters of an inch in length.

From a direct comparison with these specimens it would seem that all

the concentrically ribbed Pleuromyiv from the Queen Charlotte Islands

that are described and figured in the first and third parts of this volume

should pi'obably be regarded as representing a local and coarsely costate

or plicate variety of P. pajiyracea.

Dr. Stanton has expressed the opinion* that Pleuromya Uavigata,

Whiteaves, is a synonym of P. papyracea, but, in the writer's judgment,

these two forms are quite distinct, P. Imvigala being much smaller than

P. papyracea, different in shape and almost smooth, its outer surface

being -marked only with a few concentric lines of growth.

Pleuromya LyEvioA'M, Whiteaves.

Pleuroiiim (suhcompressa? var.j Icevujata, Whiteaves. 1884. This volume, pt. 3, p. 224>

pi. 30, 1, 1, a-c.

The specimens from Alliford Bay and Maud Island, and probably also

those from the Iltasyouco River and " Lower Sandstones" of the south

*In a foot note to page 18 of Bulletin No. 1.33 of the United States Geological Survey.



290

side of Maud Island, referred to on pages 224 and 249 of the third part

of this volume. But, in the present state of our knowledge, P. Icevigata

can scarcely be regarded as a variety of P. suhcompressa, if the latter is

of Jurassic age.

Cytherea (Caryatis) surtrigona, Whiteaves.

Callista (?) suhtrigona, Whiteaves. 1876. This volume, pt. 1, p. 63, pi. 9, fig. 10.

Garyatis suhtrigona, Whiteaves. 1884. Ibid., pt. 3, p. 226.

Bear Skin Bay, Skidegate Inlet, C F. Newcombe, 1895 : several speci-

mens. Three miles north-west from Yakoun Lake on the Rennel Sound

Trail : a right valve collected by S. Pearse in 1894, and loaned to the

writer by Dr. Newcombe in 1895.

Thetis affinis, Whiteaves.

Thetis affinis, Whiteaves. 1884. This volume, pt. 3, p. 226, pi. 30, figs. 4 and 4, a h.

Three miles north-west from Yakoun Lake on the Rennel Sound Trail,

three casts of the interior of both valves, collected by S. Pearse in 1894

and lent to the writer by Dr. Newcombe in 1896.

Cyprina occidentalis, Whiteaves.

Cyprina occidentalis, Whiteaves. 1884. This volume, pt. 3, p. 227, fig. 10.

Lina Island, Skidegate Inlet, C. F. Newcombe, 1897 : a cast of the

interior of both valves.

Protocardia subsimile. (N. Sp.)

Frotocardiuvi HiUanum, Whiteaves. 1884. This volume, pt. 3, p. 228, pi. 30, fig. 5.

But probably not Cardium Hillanutn, Sowerby, 1813.

Shell small, regularly convex, ovately subtriangular, rather narrow

above, widening somewhat rapidly below, and nearly as high as long.

Anterior side short, subtruncated somewhat obliquely above and narrowly

rounded below : posterior side not much longer than the anterior, more

obliquely truncated above, rather more produced, and obtusely pointed

below : cardinal margin short, umbones moderately prominent : beaks

small, curved inward and forward, placed a little in advance gf the

midlength.

Posterior area of both valves marked by minute radiating ribs, the

remainder of the surface with still more minute and densely crowded

concentric raised Knee.

Dimensions of the only testiferous specimen that the writer has seen (a

right valve): length nine millimetres and a half ; height, inclusive of the

beaks, nine mm.
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East end of Maud Island, Dr. G. M. Dawson, 1878 : the " perfect right

valve" referred to P. Ilillanum on page 228, and figured on Plate 30,

fig. 5, of this volume. A few small but well preserved casts of the interior

of shells which are probably referable to this species, were collected on

the south side of Alliford Bay by Dr. Dawson in 1S78 and by Dr. New-
combe in 1895.

Judging by Sowerby's original description and figure of Cardium,

HiUanuin, from the Greensand of Blackdown, the ]\Iaud Island specimen

would seem to be a very much smaller shell, with a somewhat difierent

marginal outline. As figured in the " Mineral Conchology", C. Hillanum
is an inch and three-quarters in its maximum length, but the Maud
Island right valve may not be that of an adult shell.

Meekia sella, Gabb.

Meekia sella, (xabb. 1864. Geol. Surv. Calif., Palaeont., vol. i, p. 191, pi. 25, fig. 179.

Periploma cnspidatwni, Whiteaves. 1884. This volume, part 3, p. 220, pi. 29, figs. 4 and
4, a-h.

Bear Skin Bay, Skidegate Inlet, C. F. Newcombe, 1895 : one speci-

men.

The types of Periploma cuspidatum from Maud Island are badly pre-

served casts of the interior of small specimens, with the valves spread out,

which show nothing more than the marginal outline of the shell and a

short groove in each valve, curving downward and a little outward on one

side of the beak. The largest of these casts is twenty-eight (not " twenty ")

millimetres in its maximum length, and twenty-four and a half in height.

From their general appearance it was supposed that the shorter and
" abruptly cuspidate " side was analogous to the beaked posterior side of

Cusindaria or Pandora, and that the umbonal groove corresponded to

the impression of the obliquely transverse, posterior internal rib seen in

so many of the Cretaceous Anatinidfe and especially in Corimya. It

was, however, fully recognized that the marginal outlines of these speci-

mens is singularly like that of the Meekia sella, as figured by Gabb.

Quite recently, by the courtesy of Professor Pilsbry, the types oi Meekia

sella, from Martinez, in the Museum of the Academy of Natural Sciences

of Philadelphia, have been lent to the writer for examination and com-

parison. They consist of seventeen different valves, of all sizes, some of

which are perfect and well preserved, with the whole of the test remain-

ing. The largest, which is noc the one figured by Gabb, is a perfect left

valve, fifty millimetres in length, by forty-four in height. These speci-

mens show clearly that the test of M. sella is porcellanous and compara-

tively thick, not subnacreous and thin as in Periploma proper : also that
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the pallial line is entire, and not sinuated like that of Periploma.

Further, the lunule of these Martinez specimens is well defined, and the

shorter subcuspidate side of M. sella seems to be anterior, as described by

Gabb.

The writer is now under the impression that the types of P, cuspidatuTn

are mere badly preserved casts of the interior of valves of small specimens

of M. sella, and that the supposed posterior umbonal groove of the for-

mer is the impression of what Gabb calls the " short robust plate " which
" separates the anterior muscular scar " of Meekia " from the cavity of the

beaks ".

Conrad's statement (in the first volume of the American Journal of

Conchology) that Meekia sella is probably the same as Cyprina bisecta,

can scarcely be correct, as the latter shell would seem to be a well charac-

terized species of Axinus. Capt. Vogdes (on page 8 of his "Bibliography

relating to the Geology, Palseontology, and Mineral Resources of Califor-

nia") in reference to the genus Meekia, says, " there is already a genus

Meekella, so this will not stand, " but he does not seem to be aware

that Meekia was published by Gabb in IS 64, and Meekella by White and

St. John (for a genus of Carboniferous brachiopoda) in 1868.

AsTARTE Carlottensis, Whiteaves.

Astarte Packardi, Whiteaves. 1884. This volume, part 3, p. 229, pi. 30, figs. 0, and 6, a-b.

But probably not A. Packardi, White, 1880.

Astarte CarJottetisis, Whiteaves. 1889. Contr. Canad. Palaeont., vol. i, pt. 1, p. 154.

East side of Alliford Bay, four large and beautifully preserved speci-

mens, with the test, and a few fragments ; south side of Alliford Bay,

abundant in the condition of small but perfect casts ; east end of Maud
Island, five small examples with the test preserved ; G. M. Dawson, 1878.

Trigonia diversicostata, Whiteaves.

Trigonia diversicostata, Whiteaves. 1876. This volume, part i, p. GS, jjI. 10, fig. 1 ; and

(1884; pt. 3, p. 230.

An imperfect and badly preserved left valve, which is probably refe-

raljle to this species, was collected at the east end of Maud Island by Dr.

Newcombe in 1895. Two small Trigonias, also, collected three miles

north-west from Yakoun Lake, on the Rennel Sound Trail, by Mr. S.

Pearse in 1894, have been lent to the writer by Dr. Newcombe. One of

these is clearly an imperfect but well preserved right valve of T. diversi-

costata. The other, which is a perfect detached specimen, with both

valves, but with some of the finer surface markings obscured by remains

of the tenacious matrix, is apparently an abnormal variety of that species,
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with the angular and subconcentric ribs or plications almost obsolete. A
little Triffonia, from the Cretaceous rocks on the south side of the en-

trance to Quatsino Sound, V.I., collected by Mr. Hunt of Alert Bay, and
lent to the writer by Dr. Newcombe, is probably a short, ventricose variety

of T. diversicostata.

Arca (Nemodon) simillima. (N. Sp.)

Nemodon Fischeri, Whiteaves. 1884. This volume, pt. 3, p. 23 1, pi. 31, fig. 5. But
probably not Arca Fischeri, d'Orbigny, 1850, which is a Russian
Jurassic species.

Shell moderately convex, narrowly elongated, nearly three times as

long as high and very inequilateral. Anterior side short, anterior end
forming an angular junction with the cardinal border above, thence

curving abruptly and obliquely, inward and downward, to the ventral

margin below : posterior side fully four times as long as the anterior,

posterior end truncated somewhat obliquely and very shallowly concave

above, narrowly rounded and a little produced below : cardinal margin
straight and slightly ascending from the anterior to the posterior end :

umbones broad but not very prominent, placed at a short distance from

the anterior end : beaks rather widely separated, small and incurved :

cardinal area rather large, marked by continuous longitudinal grooves,

which are a little bent opposite the beaks : ventral margin shallowly con-

cave a little in advance of the midlength, narrowly rounded in front of

this sinus, much broader and nearly straight behind.

Surface marked by very numerous, small, radiating ribs, and by con-

centric stri* and lines of growth.

Hinge dentition apparently as in Nemodon (Conrad) and consisting of

three short, longitudinal, anterior teeth, parallel to the cardinal border,

with some granulous teeth opposite the beaks, and of two very long,

laminar posterior teeth, \#iich are also parallel to the cardinal border.

East end of Maud Island, Dr. G. M. Dawson, 1878 : several well pre-

served and nearly perfect specimens.

In a previous part of this volume these specimens were identified with

Arca Fiffcheri, d'Orbigny, on the strength of Eichwald's statement that

that species is from rocks of Neocomian age. These rocks are now
regarded as Jurassic, and although the figures of A. Fischeri* in the

second volume of the Geology of Russia in Europe and the Ural Moun-
tains are remarkably similar to the Maud Island specimens, it is scarcely

probable that a North American Cretaceous fossil is identical with a

Russian Jurassic species.

* Under the name Arca concinna, von Buch, which D'Orbigny himself subsequently

changed to A. Fischeri.

31—M. F.
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Arca (Nemodon) Cumshewensis. (N. Sp.)

Grammatodon inorrmtus, Whiteaves. 1884. This volume, pt. 3, p. 235, pi. 31, figs. 8,

8, a-b. But probably not G. inornatus of Meek and Hayden,

(1858) which is said to be a Jurassic species.

Shell, or rather cast of the interior of the shell, small, moderately con-

vex, about one-third longer than high, inclusive of the beaks, and very

inequilateral. Anterior side shorter than the posterior : anterior end

angular at its junction with the cardinal margin above, rounded and nar-

rowing rapidly inward and downward to the base below : posterior end

obliquely subtruncated above, slightly produced and rounded more or less

narrowly, in some specimens obtusely pointed, below : ventral margin (or

base) nearly straight or but very gently convex for the greater part of its

length : superior border, behind the beaks, straight and almost parallel

with the ventral margin : umbones broad and moderately prominent,

beaks curved inward and forward, placed in advance of the midlength :

posterior area tolerably well defined in some specimens but not in others.

Test unknown : surface of well preserved casts of the interior of the

shell marked by numerous, closely disposed, minute concentric stria? and

by minute, obscure, radiating raised lines. Hinge dentition not well

shown in any of the specimens known to the writer, but in one of the

casts there are distinct impressions of two or three longitudinally

elongated posterior teeth, parallel to the hinge line, in the left valve.

The six specimens collected at Cumshewa and Skidegate inlets by Dr.

G. M. Dawson in 1878 and referred to on page 235 of the third part of

this volume, are the only ones that the writer has seen.

CUCULL.EA PONDEROSA. (N. Sp.)

Plate 38, figs. 1 and la.

Cueullcea (?) Sp. Undt. Whiteaves. 1876. This volum«, pt. 1, p. 73.

Cucullcea (Tdonearca). Species undeterminable. Whiteaves. 1884. Ibid., pt. 3, p. 235.

Shell large, ventricose, subtrapezoidal and very inequilateral : valves so

strongly convex in the umbonal region that their maximum breadth or

thickness, when closed, exceeds their greatest height, inclusive of the

beaks : test thick. Anterior side short : anterior end angular above, at

its junction with the cardinal margin, and broadly rounded below :

posterior side broader and a little longer than the anterior : posterior end

obliquely truncate above and obtusely pointed below. Ventral margin

curved rather convexly in advance of the midlength, straighter behind :

superior border nearly straight, ascending slightly and very gradually

from the anterior to the posterior end : umbones prominent, broad and

rather obtuse : beaks widely distant, depressed, curved inward and a little
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forward, placed in advance of the midlength : cardinal area very large,

broad and marked with well defined, divergent, ligamentary grooves :

posterior area not distinctly defined, indicated only by an abrupt inflec-

tion of the valves.

The foregoing description is based almost exclusively upon the large

and presumably adult specimen figured on Plate 38, which was collected

at the east end of Maud Island, by Dr. Newcombe, in 1895. The surface

of this specimen is not very well preserved, and its markings consist only

of closely disposed concentric strife. In the small, crushed and imperfect,

but testiferous specimen from the same locality, described on page 235, of

the third part of this volume, the surface markings are well preserved

and consist of numerous and densely crowded minute concentric raised

lines, with a few rather coarser incremental ones, both of which are

crossed by almost equally minute radiating ridges. On the posterior

portion of each valve of this specimen the radiating ridges are close to-

gether and not very prominent, but on the central and anterior portions

they are distant and rather larger.

The dimensions of the specimen figured are as follows : maximum

length, 117 mm. (or upwards of four inches and a half) : height, inclusive

of either umbo, 86 mm.; greatest breadth or thickness through the closed

valves, 100 mm. (or almost four inches); approximate distance between

the two beaks, 33 mm.; maximum thickness of test, 5^ mm.

" Skidegate Channel west of Alliford Bay " (and probably Maud
Island) J. Richardson, 1872 : the two large casts indicated on jDage 73 of

the first part of this volume. East end of Maud Island, G. M. Dawson,

1878, the small crushed specimen already referred to; and C. F. New-

combe, 1895, che large and testiferous specimen figured on Plate 38,

and a distorted cast of the interior of another.

The specimens collected by Drs. Dawson and Newcombe show that the

shape of the shell is not so different from that of the Cucullcea from the

Nanaimo group of Vancouver and the Sucia Islands, that has been

referred by the witer to C. trun'iata, Gabb, as was supposed when only

the two casts collected by Mr. Richardson were available for comparison.

But there are now some reasons for thinking that the specimens from the

localities last mentioned may be specifically, or at any rate varietally

distinct from the true C. trnncata. Through the kindness of Prof. Pilsbry,

the writer has recently been able to examine and study ten authentic

examples of that species, from Cottonwood Creek, the property of the

Academy of Natural Sciences of Philadelphia. The largest of these

specimens, however, is only forty-nine millimetres in length, by thirty-six

mm. in height, inclusive of the umbones. They seem to differ from the

Maud Island specimens, and from those from Vancouver and the Sucia
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Islands that have been referred to C. truncata, in their uniformly smaller

size and more particularly in their proportionately narrower and more

pointed umbones. It is just possible that the Maud Island specimens

may prove to be nothing more than a large, ventricose, thick-shelled, local

or stratigraphical variety of C. truncata, with a very broad, ligamentary

area, but for the present it is thought desirable to distinguish them by a

different specific name.

MODIOLA PERSISTENS. (N. Sp.)

Plate 37, figure 5.

Modiola, (Sp. Undt.) Whiteaves. 1876. This volume, part 1, p. 73.

Modiola subimbricata, Whiteaves. 1884. Ibid., pt. 3, p. 237. But probably not M.
subimbricata. Meek, 1873, which is said to be a Jurassic species.

Shell of medium size, moderately elongated and slightly arched, rather

strongly convex, usually higher than broad, but in one adult specimen

broader than high, most prominent in each valve on the umbonal declivity

(in the direction of a line that might be drawn obliquely backward and

downward from the beak to the base) below and in front of which there

is a shallow depression and above it a convex inflection of the valves.

Anterior side short : anterior end rounded and narrov/ing rapidly into

the base, below the beak : posterior side much longer than the anterior

and somewhat expanded vertically, highest or deepest at about the mid-

length : posterior end obliquely subtruncate above, rounded and slightly

produced below .• ventral margin shallowly concave in some specimens

but nearly straight in others : superior border gently and slightly arched,

ascending gradually from the anterior end to about the midlength and

then sloping gently downward : umbones depi'essed, beaks curved inward

and forward, anterior and terminal.

Surface marked by numerous, minute and close-set, concenti'ic strife,

also hy coarser and more distant incremental lines

East end of Maud Island, C. F. Newcombe, 1895 : two well preserved

but not quite perfect specimens ; besides those referred to in the first and

third parts of this volume, as having been collected by Mr. Richardson

and Dr. Dawson.

Melina Skidegatensis.

Melina mytiloides ? Lamarck. Whiteaves. 1876. This volume, pt. 1, pp. 80—82, figs.

8, a-d.

Melina Skideijateims, Whiteaves. 1884. Ibid., pt. 3, p. 239.

East end of Maud Island, C. F. Newcombe, 1895 : an imperfect but

characteristic specimen. North side of Maud Island, C. F. Newcombe,

1897 : one specimen.
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Inoceramus concentricus, Parkinson.

InoccratMis concentricus, Parkinson. 1820. Trans. Geol. Soc. Lond., vol. v, p. TjS, pi. 1,

fig. 4.

Sowerby. 1821. Min. Conch., vol. in, p. 18.3, pi. 305 : and of

numerous other European paleontologists.
" " Whiteaves. 1876. This volume, pt. 1, p. 79 ; and (1884) pt. 3,

p. 241.

Three miles north-west from Yakoun Lake, on the Rennel Sound Trail:

several specimens of a large variety, with unusually coarse concentric

plications, collected by Mr. Robertson in 1894,—and one fairly typical

specimen collected by Mr. S. Pearse in that year ; all kindly lent to the

writer by Dr. Newcombe for comparison and identification.

AuCELLA CRASSicoLLis (Keyserling) Stanton.

Aucella Piochii, (j-ahh, l?t&d. (In part. ) Geol. Surv. Calif., Palceont., vol. ii, p. 194,

pi. 32, figs. 92,a-c.

1. .. Whiteaves. 1882. (In part.) Trans. Royal Soc. Canada, vol. i, sect.

4, p. 84.

Whiteaves. 1884. This volume, pt. 3, p. 239.

Aucella concentrica (Fischer) White. 1884. Bull. IT. S. Geol. Surv., No. 4, p. 13, pi. 6,

figs. 2-12 ; and (1885) No. 15, p. 23.

AuccUa Piochii, Whiteaves. 1887. (In part.) Geol. and Nat. Hist. Surv. Canada,
vol. n, N.S., p. 11 iB.

Aucella concentrica (Fischer) White. 1889. (In part.) Men. U. S. Geol. Surv., No.

13, p. 231, pi. 4, figs. 3-5, 11-17, and 21.

Aucella crassicoUis (Keyserling) Stanton. 1896. Bull. U.S. Geol. Surv., No. 1.33, p. 45,

pi. 5, figs. 1-13
; pi. 6, figs. 1-.5.

Skidegate Channel, west of AUiford Bay, J. Richardson, 1872 : the

specimen referred to on page 239 of the third part of this volume.

The very obscure fossil that was doubtfully referred to Aucella Mos-

quensis on pages 74 and 75 of the first part of this volume and figured on

Plate 10, figs. 3 and 3 a, is too badly preserved and too much worn to be

determined even generically. It is quite possible that it may not be an

Aticella.

Gervillea Newcombii. (N. Sp.)

Plate 39, fig. 1.

Shell large, attaining to a maximum diameter of fully six inches, ob-

liquely sublanceolate, about one-third longer than high, with a large

broad posterior wing, and a narrow, pointed, horizontally prolonged

anterior one ; nearly equivalve, the right valve almost as convex as the

left, very little if at all twisted, the postei'o-basal extremity of the left

valve of the only adult specimen that the writer has seen being curved a

little outward.
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Anterior side consisting only of the anterior alation, which is narrow

in the direction of its height or depth : posterior side widening or rather

increasing rapidly in height backward : posterior end broadly, concavely

and rather deeply emarginate at about the midheight, produced and ap-

parently somewhat pointed below : posterior wing extending nearly or

quite as far backward as the central portion of the valves : inferior mar-

gin forming a long oblique and broadly sigmoidal curve backward and

downward from the anterior to the posterior end : cardinal margin

straight, horizontal, extended, and forming the longest part of each valve :

umbo and beak attenuate, the latter slightly depressed, appressed, pointing

forward and placed at a short distance from the anterior end.

Surface apparently almost smooth and marked only by concentric

striae of growth. Cartilage pits numerous and well defined.

North side of Maud Island, about a quarter of a mile from Gold Har-

bour Village, C. F. Newcombe, 1897 : a nearly perfect cast of the interior

of both valves, with a portion of the test preserved on the left valve.

The species seems to be well characterized by its peculiar shape, and

more especially, by its largely developed posterior wing, by its narrowly

produced anterior alation, and extended cardinal margin.

AvicuLA (Oxytoma) Whiteavesi, Stanton.

Oxytoma mucronata, Whiteaves. 1884. This volume, pt. 3, p. 238, pi. 31, fig. 9, and

p. 251, pi. 33, figs. 6, and 6b ; but not Avicula mucronata, Gabb,

1864, as pointed out by Dr. Stanton ; and probably not Pteria, or

Avicula, mucronata. Meek and Hayden, 1864, which is said to be

a Jurassic species.

Avicula (Oxi/toma) Whiteavesi, Stanton. 1896. Bull. U. S. Geol. Surv. Terr., No. 133,

p. 38, pi. 4, fig. 1.

East side of Alliford Bay, Skidegate Inlet, Dr. G. M. Dawson, 1878:

the left valve referred to on page 238 and figured on Plate 31 of the third

part of this volume. Both in outline and sculpture it is remarkably

similar to the shell figured as Fteria Munsteri on page 80 of Meek and

Hayden's Pal;>?ontology of the Upper Missouri, which they suggested

might be called Pteria mucronata or A%ncula mucronata.

The specimens from the " Lower Sandstones" of the south side of Maud

Island, that were referred to Oxytoma mucronata on page 251 of the

third part of this volume (with the exception of the original of fig. 6 a on

Plate 33 of the present part), are also now believed to be referable to A.

(0.) Whiteavesi.

Dr. Stanton says that his original description of A. Whiteavesi was

"drawn from a single specimen found with Aucella crassicollis, etc., in

the upper part of the Knoxville beds on Shelton ranch, five miles north

of Paskenta, Cal. Another left valve referred to the same species.
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diflFerino- from the type iii being slightly higher in proportion to its length,

comes from the lower part of the Horsetown beds at Ono, Shasta County.

Associated with the Ono specimen there are a number of right valves

that probably belong to this species. They have about the same outline,

but are much less convex ; the posterior wing seems to be more narrow,

and the radiating lines are so small as to be inconspicuous except under

a lens."'

" I think it probable," he adds, " that these fossils are identical with

the form" "from the Queen Charlotte Islands that has been referred

to the Jurassic Ai'icula (Oxytoma) nmcroiiata, M. and H. Direct com-

parison of the California specimens with Meek and Hayden's type, which

was described and figured under the name Pteria Munsteri (Bronn),*

shows recognizable differences in both outline and sculpture. When this

Jurassic form was described, the name Pteria mucronata was suggested

for it, in case it should prove to be distinct, but, before this work appeared,

Gabb had used Avicula mucronata for a Californian Triassic species ;t

consequently the name mucronata can not be applied to either of these

species, and I name the Cretaceous form in honor of Mr. Whiteaves. A
new name will also be given to the Jurassic species in another publica-

tion." (Op. cit. supra.)

In February, 1879, the specimens that have been referred to 0. mucro-

nata and that are figured on Plates 31 and 33 of this volume, were sent

to Dr. Stanton for comparison, and in a letter dated February 15, 1889,

he writes as follows in regard to them. " After careful comparisons I

think that the originals of figures 6 and 6 6 on your Plate 33 are almost

certainly, and the original of fig. 9 on your Plate 31 ispi'obably, identical

with the form from the Horsetown beds that I referred to my Avicula

Whiteavesi. But the description and figure of that species were drawn

from a single specimen, from a lower horizon, and it may be the difierences

are really of specific importance. Besides the greater proportional height

of the Horsetown specimen, it shows a greater number of radiating ribs,

though that difference may be in part due to the imperfect preservation

of the type of A. Whiteavesi, from which the shell has been exfoliated

from the lower portion, where other ribs that do not reach the beaks may

be intercalated."

"The sculpture of the original of fig. 6 a on your Plate 33 is so radically

different that it seems to me impossible to refer it to the same species as

the others. I should judge also that the form is quite different. "If

it is like the specimen figured from Devil's Lake it is certainly different.

As to its identity or otherwise with A. Cornueliana, judging only from

* Palseontologj'^ of the Upper Missouri, p. 80, figs, a and b in text.

t Geological Siirvey of California, Palaeontology, vol. I, p. 30, pi. .5, fig, 27.
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the figures given by d'Orbigny and Pictet, I should say that on your

specimen the interspaces between the principal ribs are flatter and bear

more nearly equal, finer and much more numerous radiating strife. The

concentric sculptiire is also apparently much less distinct."

In this connection it may be said that the reference of the Devil's Lake

specimens to the A. Corriueliana of the French and Swiss Neocomian has

has not proved satisfactory, and it will be convenient to designate the

former by the new specific name Avicula (Oxytoma) McConnelli, in honour

of their discoverer. The Maud Island specimen represented by fig. 6 a of

Plate 33 is probably specifically identical with A. McConnelli, but is

much too imperfect to admit of a satisfactory comparison with the types

of that species.

Pecten Meekanus.

Syncyclonema Meekiana, Whiteaves. 1870. This volume, pt. 1, p. 82, fig. 9.

East end of Maud Island, two specimens ; and south side of Alliford

Bay, one specimen : C. F. Newcombe, 1895.

Gryph^ea persimilis. (Nom. prov.)

Gryphcea Nehrascensis, Whiteaves. 1884. This volume, pt. 3, p. 244, pi. 32, figs. 2 and

2, a-h. But apparently not O. calccola, var. Nehrascensis, Meek
& Hayden, 1861, which is said to be a Jurassic species.

Shell of medium size, v^ariable in shape but usually irregularly elongate

subovate or ovately subtriangular : front margin, or inferior border,

often unequally bilobate. Lower valve deep, either uniformly convex, or

impressed with a comparatively distinct submedian longitudinal sulcus,

so that the front margin is concavely sinuated near the middle, lobate on

both sides, somewhat elongated or produced anteriorly,—and sometimes

with a much fainter, lateral and presumably anterior but otherwise

somewhat similar sulcus. Umbonal region of the lower valve tumid, the

umbo itself strongly incurved, the beak acute and entire in some speci-

mens, but truncated and showing a small scar of attachment in others.

Upper valve small, concave externally, with comparatively inconspicuous

umbo and beak. Cardinal area not clearly exposed in any of the speci-

mens that the writer has seen.

Surface of some specimens marked only by numerous and closely dis-

posed concentric lines of growth, but in others the umbo of the lower or

convex valve is marked also by numerous and equally closely disposed,

small, irregular and subparallel, longitudinal raised lines. Hinge dentition

and muscular impressions unknown.

Maximum length of the largest specimen that the writer has seen, sixty-

eight millimetres.
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The specimens from Maud Island and Alliford Bay collected by Dr.

G. M. Dawson in 1878 and referred to on page 245 of the third part of

this volume, are the only ones known to the writer. In the American

Journal of Science for March, 1885, Dr. C. A. White has expressed the

opinion that these specimens are more like Gryj^hcea navia, Conrad, than

G. Nehrascensis, but the lower valve of G. navia is said to have a narrowly

subtrigonal outline, an angular umbo, and a sharp urabonal ridge.

Anomia Linensis. (N. Sp.)

Plate 39, fig. 2.

Upper valve (the only one known to the writer) almost flat, but slightly

convex in the umbonal region, subcircular but rather irregular in outline,

beak small, flattened obliquely downward, and nearly but not quite

marginal.

Surface marked by numerous closely arranged and slightly flexuous,

radiating raised lines or minute ridges, which are crossed and somewhat
interrupted by lines of growth and concentric wrinkles.

Maximum length of one of the best specimens, twenty-seven milli-

metres
;
greatest breadth practically the same.

Lina Island, C. F. Newcombe, 1897 : three well preserved moulds of

the exterior of upper valves, on a cast of the interior of the shell of

Cyprina oecidetdalis. The figure and the foregoing description are taken

from a gutta percha impression of one of these moulds.

Brachiopoda.

Terebratula Skidegatensis. (Nom. prov.)

Plate 37, figs. 6 and 6 «.

Terehratula (?) Sp. undt. Whiteaves. 1876. This volume, pt. 1, p. 83.

Perhaps a var. of T. subdepressa, Stoliczka.

Cfr. Terehratula subdepressa, Stoliczka. 1872. Cret. Brachiop. S. India, p.

16, pi. 2, figs. 9-16, and pi. 3, figs. 1-8.

Cfr. Terebratula robusta, Whiteaves. 1889. Contr. Canad. Palfeont., vol.

I., pt. 2, p. 163, pi. 22, figs. 1, 1, a-b, and 2.

Amended description.—Shell rather large, subovate, broader than long,

and broadest at about the midlength, sometimes obtusely pointed in

front, when adult, but fully as broad as long when not quite full grown:

front margin nearly or quite straight, with no distinct fold or sinus.
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Ventral valve moderately convex, most prominent in the middle longitu-

dinally, and sloping rapidly downward and outward on each side, its umbo
and beak prominent and lightly incurved, the latter truncated and widely

perforated : foramen large, circular : deltidium apparently very short and

rather wide, but not well shown in any of the specimens that the writer

has seen. Dorsal valve flatter, with a much smaller and less prominent

umbo and beak than that of the ventral.

Surface marked by fine concentric strise of growth. On the umbonal

region of the dorsal valve of one specimen, also, there are remains of

minute radiating strife. Lower layer of the test minutely and densely

punctate. Muscular scars of the dorsal valve elongated and narrow,

those of the ventral valve unknown. Loop and hinge dentition also

unknown.

Dimensions of the largest specimen collected : greatest length about

fifty-six millimetres; maximum breadth, forty nine mm.; greatest thick-

ness through the closed valves, twenty-eight mm.

East end of Maud Island, C. F. ISTewcombe, 1895 : a slightly distorted

cast of the interior of both valves, with portions of the test preserved and

showing the muscular impressions on the dorsal valve. North side of

Maud Island, C. F. Newcombe, 1897 : a cast of the interior of a ventral

valve with a small piece of the test preserved. These and the two (not

three) " broken and badly preserved specimens " described on page 84 of

the first part of this volume, which are probably also from Maud Island,

are all that the writer has seen.

Rhynchonella obesula. (N. Sp.)

Plate 39, figs. 3, 3 a, and 4.

{?) Tcrcbratella obcsa (Gabb), Whiteaves. 1884. This volume, part 3, p. 245.

Shell transversely subelliptical, much broader than long and rather

strongly convex when adult, but ovately subtriangular, fully as high as

broad and flatter when young,— with no distinct fold or sinus. Umbo
and beak of the ventral valve moderately prominent, its hinge area un-

known : umbo of the dorsal valve much less prominent, its beak

strongly incurved.

Surface of each valve marked with from twelve to sixteen comparatively

large and sharply angular, radiating ribs, with two or three smaller and

much less distinct ones on each side. Hinge dentition and muscular im-

pressions unknown.

South side of Alliford Bay,—and north side of Maud Island, Dr. G. M.

Dawson, 1878 : the specimens doubtfully referred to Terebratella obesa,
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Gabb, on pages 245 and 246 of the third part of this volume. South

side of AUiford Bay, C. F. Newcorabe, 1895 : a crushed specimen, about

twenty-six millimetres in breadth, and showing the characters of the thin,

sharp ribs better than any of those that had previously been collected.

It is doubtful whether these specimens should be regarded as

representing a small, local and stratigraphical variety of the " Terebratella

obesa" of Gabb, from the Chico Group of California, (which is probably

a Bhynchonella) or as a distinct and previously uridescribed species. Pro-

fessor John C. Merriam, who has kindly compared them with the types

of that species in the Museum of tho University of California, at Ber-

keley, writes as follows, in regard to this point, in a letter dated October

17th, 1898. " I would not like to form a definite opinion without seeing

some more perfect material, but may say that I doubt whether your

specimens are 7'. obesa. T. obesa is somewhat different in form and seems

uniformly to possess more ribs than your specimens. I think our specimen

of T. obesa has about ten more ribs than the largest specimen among
those which you sent.

" T. obesa seems to me to be a Ehynchonella. The type has on some parts

numerous pits, but they are very large and irregular. I think they are

formed by some borer, perhaps an unknown sponge. The pits are at any
rate quite different from those of the terebratuloids.

" Mr. F. M. Anderson, who is working in Cretaceous paheontology

here, has just examined these Rhynchonella? from 8kidegate Inlet, and

agrees with me that it is safer not to call them obesa. He thinks the

form is different and suggests that your specimens represent a smaller

species than obesa, which even in young forms seems to have more ribs

than your species. He suggests also that your specimens are from the

Horsetown, while obesa is from the Chico."

Under all the circumstances it seems most prudent to distinguish these

rather coarsely ribbed Rhynchonella from the Lower Shales of the Queen
Charlotte Islands, at least provisionally, by a different and new specific

name.

Rhyxchoxella orthidioides. (N. Sp.)

Plate 39, fi^. 5.

Shell small, compressed, transversely subelliptical and a little broader

than long ; front margin slightly curved in the middle but apparently

devoid of a distinct fold or sinus. Ventral valve flattened somewhat
obliquely, with a faint shallow depression at the midbreadth in front, its

umbo rather narrow and moderately prominent : dorsal valve uniformly

compressed convex, rather more convex than the ventral, beak of the

dorsal incurved.
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Surface marked by numerous, very small and close set, radiating ribs.

Counting the smallest on each side, that can scarcely be seen without the

aid of a lens, there are about forty of these ribs on each valve. Hinge

dentition and muscular impressions unknown.

Dimensions of the only specimen that the writer has seen : length,

inclusive of the beak, about nine millimetres ; maximum breadth, not

quite twelve mm.; greatest thickness, four mm.

East end of Maud Island, C. F. Newcombe, 1895 : a well preserved

cast of the interior of both valves, with portions of the inner layer of the

test adherent thereto, but with a small piece of one side of the umbo and

beak of the ventral valve broken off. In general appearance this little

shell is not unlike a small and finely ribbed Orthis, but it may not be

quite full grown. It has almost the same marginal outline as the Tere-

hratella (Jalifornica of Stanton,* from the Knoxville beds of California,

but that species appears to be a true terebratuloid, with a minutely

punctate structure and the beak of the ventral " truncated by the large

round foramen."

CCELENTERATA.

AsTROC.ENiA IRREGULARIS, Whiteaves.

Astrocwnia irregularis, Whiteaves. 1884. This volume, part 3, p. 246, pi. 33, fig. 1.

In 1897 Dr. Newcombe found a reef of this species about a quarter of

a mile from Gold Harbour Village, on the north shore of Maud Island,

and has since presented a small piece broken from it to the Museum of

the Survey.

* Bulletin U. S. Geological Survey, No. 133, p. 33, pi. 1, figs. 12 and 13.
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List of fossils prom the Cretaceous rocks of the Queen Charlotte
Islands.*

1. From the "Upper Shales and Sandstones," or Subdivision A of Dr.

O. M. Dawson's Report.

Inoceramus labiatus, Schlotheim.

(=1 problematicus, Sehloth., et auct.)

2. From the " Coarse Conglomerates," or Subdivision B of Dr. Daw-
son's Report.

Fragment of guai'd of Belemnite, species indeterminable.

3. From the "Lower Shales and Sandstones," or Subdivision C of Dr.

Dawson's Report.
FISHES.

Scales of a small teleost.

CRUSTACEA.
DECAPOUA.

Homolopsis Richardsoni, H. Woodward.

MOLLUSCA.
CEPHALOPODA.

Phylloteuthis incertu.s.
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GASTEROPODA.

Pleurotomaria Skidegatensis.

Calliostoma constrictum.

Scalaria Clementina, (Michelin) d'Orbigny.

Vanikoro pulchella.

Amauropsis tenuistriata.

Pseudomelania (species indeterminable).

Nerinaea Maudensis.

Cerithium Skidegatense.

Trochactaeon cylindraceus ? Stoliczka.

Cinulia pnsilla.

PELECYPODA.

Teredo Siiciensis.

Martesia carinifera.

Corbula concinna.

Thracia semiplanata.

Anatina (Cercomya) seniiradiata.

Pleuromya papyracea, var. Carlottensis.

Pleuromya laevigata.

Goniomya (species indeterminable).

Pholadomya ovuloides.

Tellina Skidegatensis.

Cytherea (Caryatis) subtrigona.

Thetis affinis.

Cyprina occidentalis.

Protocardia subsimile.

Astarte Carlottensis.

Unio Hubbardi, Gabb.

Trigonia Tryoniana ? Gabb.
" diversicostata.
'

' Dawsoni.
" Maudensis.

Meekia sella, Gabb.

Yoldia arata.

Nucula solitaria ? Gabb.

Nncnla (Acila) truncata, Gabb.

Area (Nemodon) simillima.

Area (Nemodon) Cumshewaensis.

Trigonoarca tumida.

Cncullsea ponderosa.

Lithodomns Maudensis.

Modiola persistens.

Mytilus lanceolatus ? J. Sowerby.

Melina Skidegatensis.

Inoceramiis Moresbyanus.
" concentricus, Parkinson.
" (Actinoceramus) suleatus,

Parkinson.

Aucella crassicollis (Keyserling) Stanton.

Gervillia Newcombii.

Meleagrina amygdaloidea.

Avicula (Oxytoma) Whiteavesi, Stanton.

Pecten Meekanus.

Pecten (Entolium) lenticularis.

(=Amusium lenticulare, W.

)

Camptonectes curvatus ? Geinitz.

Gryjihsea persindlis.

Ostrea Skidegatensis.

Anomia Linensis.

Terebratula Skidegatensis.

Rhynchonella obesula.

MOLLUSCOIDEA.

BRACHIOPODA.

I

Rhynchonella orthidioides.

CCELENTERATA.

ANTHOZOA.

Astrocsenia irregularis.
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4. From the " Agglomerates," or Subdivision D of Dr. Dawson's

Report.

Three undeterminable fragments, apparently of the shells of pelecypoda, one of which

looks like a piece of the exfoliated valve of an Odrca.

5. From the " Lower Sandstones," or Subdivision E of Dr. Dawson's

Report.

CEPHALOPODA.

Schloenbachia propinqua. |
Sphenodiscus Requienianns V D'Orbigny.

GASTEROPODA.

Pleurotomaria Skidegatensis.
i

Cinulia (species indeterminable).

PELECYPODA.

Pleuromya laevigata V
|

Avicula (Oxytoma) McConnelli?

Cardium tumiduhmi.
I

Lima (species indeterminable).

Protocardia (species indeterminable). Pecten Carlottensis.

Avicula (Oxytoma) Whiteavesi, Stanton.

BRACHIOPODA.

Rhynchonella Maudensis. |
Discina (?) semipolita.

Ottawa, March, 1899.

4'— M. F.







PLATE XXXIII.

(With the exception of the coral (fig. 1), all the fossils represented on this Plate, are
from the Lower Sandstones of the south side of Maud Island).

ASTROC.ENIA IRREGULARIS (page 246).

Figure 1. Calicuiar surface of a portion of a colony, drawn from a

gutta percha squeeze of a specimen from the Lower
Shales at Maud Island.

Figure 2.

" 2
" 2
" 2

Figure 3.

Figure

Figure 5.

Figure

Figure

Figure 7.

Fisure 8.

SCHLOENBACHIA PROPINQUA (page 247).

Side view of the largest entire specimen collected.

a. Outline of aperture of the same.

6. Side view of a smaller but better preserved specimen,

c. Similar view of a large fragment.

Pleuromya l^vigata (pages 249 and 289).

Side view of the most perfect specimen yet collected from
the Lower Sandstones.

Cardium tumidulum (page 249).

4. Side view of a specimen, slightly enlarged.

4 a. Similar view of another specimen.

Protocardium ; species undeterminable (page 250).

Side view of the specimen referred to on page 250, shewing
the left valve.

AvicULA (Oxytoma) Whiteavesi (page 298).

(The Oxytomm mucronata of page 251.)

Side view of an imperfect left valve.

Similar view of a perfect right valve.

AvicuLA (Oxytoma) McConwelli (page 300).

An imperfect left valve, that is doubtfully referred to

this species.

Pecten Carlottensis (page 251).

One of the most perfect specimens collected (which, how-
ever, wants both ears) with a small piece of the test

about twice the natural size, to show the surface

ornamentation.

Rhynchonella Maudensis (page 252).

Dorsal view of a perfect specimen.

6.

6 b.

6 a.

" 8 a. Front view of the same.
" 8 b. Ventral view of the same.

DisciNA SEMiPoLiTA (page 252).

Figure 9. Upper valve of a specimen with the test preserved, slightly

enlarged.
" 9 a. Imperfect cast of the interior of another upper valve,

shewing part of the muscular impression, and slightly

enlarged.
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PLATE XXXIV.

TuRRiLiTES Carlottensis (page 271).

The fine specimen from Bear Skin Bay referred to in the text, three-

fourths of the natural size, and in outline only.
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PLATE XXXV.

Phylloteuthis incertus (page 268).

Figure 1. The only specimen collected.

AcANTHOCERAs spiNiPERUM (page 273).

Figure 2. Side view of the largest specimen yet collected, two-thirds

the natural size.

" 3, Side view of a small but very perfect specimen, of the

natural size.

" 3 a. Ventral view of the same.
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PLATE XXX VI.

HopLiTES YAKOUNENSis (page 280).

Figure 1. Side view of the specimen fron the east end of Maud
Island, referred to in the text.

" 1 a. Ventral view of the same.

" 16. Outline of aperture of the same.

Desmoceras (Puzozia) planulatum 1 var. (page 282).

Figure 2. Side view of the more perfect of the two specimens from

Maple Island, described in the text, four-fifths the

natural size.
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PLATE XXXVII.

HoPLiTES Newcombii (page 281).

Figure 1. Side view of the type of this species.

" 1 a. Ventral aspect of the same.

Desmoceras (Puzozia) planulatum % var. (page 282).

Figure 2. Apertural view, in outline, of the specimen figured on Plate

xxxvi, fig. 2, four-fifths of the natural size.

Desmoceras (Puzozia) Dawsoni (page 286).

Figure 3. Apertural view, in outline, of a specimen from the north

shore of Cumshewa Inlet, collected by Dr. Dawson

in 1878.

Anatina (Cercomya) semiradiata (page 288).

Figure 4. Side view of a specimen from Maud Island, shewing the

right valve.

MoDiOLA PERSISTENS (page 296).

Figure 5. Side view of a specimen from the east end of Maud Island,

slightly restored, and shewing the right valve.

Terebratula Skidegatensis (page 301).

Figure 6. Dorsal view of a specimen from Maud Island, collected by

Dr. Newcombe.

" 6 a. Profile view of the same.
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PLATE XXXVIII.

CucuLL^A PONDEROSA (page 294).

Figure 1. Side view, in outline, of the large and testiferous specimen

from the east end of Maud Island, collected by Dr.

Newcombe, and referred to in the text.

" 1 a. The same, also in outline, as seen from above, to show the

breadth of the specimen, and the proportionate size of

the large cardinal area.
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PLATE XXXIX.

Gervillba Nevvcombii (page 297).

Figure 1. Side view of the type of this species, showing the left valve.

Anomia Linensis (page 301).

Figure 2. Upper valve, drawn from a gutta percha squeeze ot a

natural mould of that valve, from Lina Island.

Rhynchonella obesula (page .302).

Figure 3. Ventral view of a nearly perfect but crushed specimen,

from the south side of Alliford Bay, collected by Dr.

Newcombe.

" 3 a. Dorsal view of the same.

" 4. Outline of an undistorted but imperfect specimen, which

shows the relative convexity of the two valves as seen

from above. In this specimen both of the beaks have

been worn away by exposure.

Rhynchonella orthidioides (page 303).

Figure 5. Dorsal view of the only specimen known to the writer,

twice the natural size.
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GEOLOaiOAL SURVF.Y OF CANADA.

MESOZOIC FOSSILS.

I0,0'i>1 BY J. F. WHITEAVES.

VOLUME I.

V.—On some adclitional fossils f7'om the Vancouver' Cretaceous, tvith a

revised list of the species therejrom.

Prefatory Remarks.

The second part of this volume, which was published in 1879, consists

of a descriptive and illustrated Report on the fossils of the Cretaceous

rocks of Vancouver and the adjacent islands, collected by the late Mr.

James Richardson, in the years 1871-1875, both included.

The present publication is a similar Report on the many collections of

fossils from these rocks that have been received and studied since 1879,

but more particularly during the last thirteen years. These collections

may be briefly indicated as follows :

—

Va7icouver Island.—Fossils collected on the Puntledge River, near

Comox, by the Rev. G. W. Taylor in 1889, by Mr. Walter Harvey in

1891 and 1892, by Dr. C. F. Newcombe in 1892, and by Mr. J. B.

Bennett in 1895 and 1896 ; at North West Bay by Mr. Harvey in 1897
;

on the Nanaimo River, and at several localities near Nanaimo, by Mr.

Harvey in 1901 ; and at Brennan Creek, near Wellington, by the Rev.

G. W. Taylor in 1901. Brennan Creek, it may be mentioned, is two

miles from Wellington. It runs, Mr. Taylor states, from the northern

spur of Mount Benson, into Brennan Lake.

Demnan Island.—Fossils collected by Mr. Harvey in 1892, 1893,

1895 and 1896,

Hornby Island.—Fossils collected by Mr. Harvey in 1892-95, by Dr.

Newcombe in 1892, by Dr. Beadnell in 1895, by Mr. Bobbins in 1893,

1895 and 1896, and by Mr. Bennett in 1896 and 1898.

1—M. F.
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Texada Island.—One species of fo?sil brachiopoda and sixteen species

of fossil mollusca from a small outlier of Cretaceous rocks discovered by

Mr. Harvey in 1901, at the south-eastern end of the island, about half a

mile from the beach, on the two south branches of a small creek emptying

into Bull Passage, the channel betweein Ttixada and Lasqueti islands, oppo-

site the most northerly point oc hhe most northej.'ly island forming the

protection to Tucker Bay, on Lasqueti, and about five miles, oi perhaps

more, from the south end of Texada. The only Cretaceous fossils that

had previously been obtained from this island are a few fossil plants

from Gillies Bay, collected by Mr. Richardson in 1873.

Lasqueti Island.—Small collections of fossils made by Mr. Harvey in

1896 and 1901.

Sucia Islands.—Numerous fossils collected at these islands by Dr.

Newcombe in 1894 and 1896.

For the opportunity of examining and studying these specimens, many

of which have been presented to the Museum of the Survey, the writer is

much obliged to the senders, especially to Mr. Harvey, to Dr. New-

combe, and the Rev, G. W. Taylor, for the many interesting fossils that

they have so kindly forwarded.

Captain Falliser's Vancouver Island Fossils.—In 1896, the Geological

Society of London, through its president. Dr. Henry Woodward, kindly

lent to the writer all the Cretaceous fossils obtained at Vancouver Island

in 1860 by Sir J. W. Hector, during Captain Palliser's explorations, that

were then at Burlington House.

Fossils from the Frovincial Museictn at Victoria.—All the local Cre-

taceous fossils from this Museum, including many fine specimens collected

at Hornby and Denman islands by Mr. Harvey in 1892, have also been

kindly lent to the writer by its curator, Mr. John Fannin.

Since 1879, the following papers have been published on the V^ancouver

Cretaceous and its fossils.

1889.

Cretaceous Fossils from Vancouver Island Region.

By Dr. C. A. White.

Bulletin of the U. S. Geological Survey, No. 51, Part 3, pp. 33-48, pis. vi and

VII.

This paper is based upon fossils from Sucia, Waldron and Sheep Jack* islands,

received from Dr. Newberry, many of which are stated to have been

collected by Mr. E. W. McClure. Three new species, viz., Perna excavata,

Vanikoropsis Suciensis, and Ammonites Maclurci, are described and figured.

*Dr. Newcombe says that this last name should be written Skip Jack.
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1890

Notes on the Cretaceous of the British CoIumVjia Region.

The Nanaiino Group.

By Dr. (i. M. Dawson.

American Journal of Scitnce for March, 1900, Third Series, vol. xxxix, pp.

180-183.

The " Nanaimo group " is here proposed as a " local name for the equivalentof

the Chico group in the Vancouver Island region. " It is defined as including the

lower subdivisions A and B of Mr. Richardson's Nanaimo section, and A,

B, C and D of his Comox section, as quoted on page 94 of the second part of

this volume. The suggestion is also made that some at least of the higher

subdivisions of these sections may represent the Tejon group of California,

or the Puget group of the Puget Sound region.

1893.

Presidential Address : the Cretaceous System in Canada.

By J. F. VVHITEA.VES.

Transactions of the Royal Society of Canada for 1893, Series i, \'ol. xi, sec-

tion IV, pp. 3-19. Separate copies distributed November, 1893.

Includes some general remarks and conclusions in regard to the Vancoviver

Cretaceous.

1895.

Notes on some fossils from the Cretaceous rocks of British Columbia, with de-

scriptions of two species that appear to be new.

By J. F. WfllTEAVES.

Canadian Record of Science for April, 1895, vol. vr, i^p. 313-317, pi. ii.

The supposed new species are Heteroceras Hornhinnse and H. pcrvcrsum.

1806.

Note on some of the Cretaceous fossils collected during Captain Palliser's explo-

rations in British America in 1857-60.

By J. F. WHITEAVE.S.

Transactions of the Royal Society of Canada for 1895, Second Series, vol. i, sec-

tion IV, pp. 101-117, pi. I.

1896.

On some Fossils from the Nanaimo group of the Vancouver Cretaceous.

By .J. F. Whiteaves.

Idem, pp. 119-136, pis. ii and in.

1896.

On some Podophthalmatous Crustacea from the Cretaceous Formation of Van-

couver and Queen Charlotte Islands.

By Henry Woodward, LL.D., F.R.S., F.G.S.

Quarterly .Journal of the Geological Society of London for May, 1896, vol. liii,

pp. 221-228, with six woodcuts in the text.

1^—M. F.
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1900.

Further notes on Podophthalmatoiis Crustaceans from the Upper Cretaceous

Formation of British Columbia, etc.

By Henkt Woodward, LL.D., F.R.S., F.G.S.

Two papers, published in the Geological Magazine for September and October,

1900, Decade iv, vol. vii, pp. 392-401, and 433-43.5, pis. xv, xvi and xvii.

1901.

Description of a new species of Unio from the Cretaceous Rocks of the Nanaimo.
Coal-Field, V.I.

By J. F. Whiteaves.

Ottawa Naturalist, January, 1901, vol. xiv, No. 10, pp. 177-179, figs, land 1«.

The Unio is U. Nanainioensis.

ft was in 18G9, in the second volume of the Palaeontology of Cali-

fornia, that Professor J, D. Whitney and Mr. W. Gabb first correlated

the coal-bearing formation of Vancou\er, which Dr. Dawson has called

the Nanaimo group, with the Chico group of California, All the fossils

enumerated or described in Part II., and in the present part of this volume,

are from the Nanaimo group, which, as now understood, would appear to

be not only the equivalent of the Chico group, but also of the Pierre-Fox

Hills or Montana formation of Manitoba, the North-west Territories and

the Upper Missouri County ; also, in a general way, of the Upper Chalk

of England and the-Senonian of France. Dr. Kossmat correlates it with

the Upper Senonian.

The fossil fauna of of the Nanaimo group, also, is strikingly similar to

that of the higher beds of the Upper Cretaceous in the Island of Saghalien

(Sachalin) in the Sea of Okhotsk, of Japan and Southern India, As a

whole, its fauna is quite different to that of the somewhat older Cretaceous

I'ocks of the Queen Charlotte Islands, though a few species appear to be

common to both. These latter are,— an Ammonite that can scarcely be

distinguished from Tetragonites Timotheanus ; Vanikoro pulchella
;

Nucula (Acila) truncata ; and perhaps Trigonia Tryoniana. Phylloceras

rarnostim and CucuUcea truncata of the Nanaimo group, also, are very

nearly allied to P. Knoxvillense and C. ponderosa of the Queen Charlotte

Island Cretaceous,

Some thin shaly beds of the Vancouver Cretaceous contain the remains

of land plants, which have been described elsewhere by the late Sir J. W.
Dawson and others, but the fauna of the Nanaimo group would seem to

be almost exclusively marine. The only indications of land or fresh-

water shells in these rocks that the writer has seen, are the type of Unio

Nanaimoensis, from the Wellington mine, near Nanaimo, and six very

imperfect specimens of a gasteropod, that is possibly not marin*^, from

the roof of the coal at the Nanaimo mines. The following are some of
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the most striking features of this fauna, as indicated by the collections

received since 1879 :

—

1. Fishes. Indications of a true teleost, and of at least one species

of Selachii.

2. Crustacea. The comparatively large number of species of Deca-

poda.nine of which have recently been described by Dr. Henry Woodward.

3. Ammonitida'. An unusually large development of the genus Fachy-

discus, both in specimens and in species. Not less than eight species of

this genus are either enumerated or described in these pages. Curiously

enough, no species of Fachydiscus has yet been discovered in the Cretace-

ous rocks of the Queen Charlotte Islands, though it is difficult to see

what generic distinction tliere is between the Fachydiscus Keivherryanus

of the Vancouver, and the Desmoceras pfanulatum of the Queen Char-

lotte Island Cretaceous. Specimens of a species of Baculites are common

in the Nanaimo group, but no Baculites have as yet been found in the

Qneen Charlotte Island Crefcaceou?.

4. Gasteropoda. The occurrence of a small smooth species of Cyprcea

;

of three large species that are probably referable to Deshayes' genus

Mesostoma ; of a Solariella that is scarcely distinct from the S. radiatida

(Forbes) of the Cretaceous rocks of Saghalien and Southern India ; and

of a large limpet-like shell that is probably only a variety of the Helcion

giganteus of the Saghalien Cretaceous.

5. Felecypoda. The discovery of a Unio that is apparently distinct

from the U. Huhbardi, Gabb, of the Queen Charlotte Island Cretaceous,

and a considerable reduction* in the number of species of Inoceramus,

both the supposed /. undidaloplicatus of Roemer and /. mytilopsis of

Conrad being now regarded as forms of /. digitatus (Sowerby) Schmidt,

from the Cretaceous of Texas, Saghalien and Nebraska.

In 1896, ten specimens and six photographs of various species of Am-
monites, mostly critical species of Fachydiscus, from the Nanaimo group,

were sent to Dr. Franz Kossmat, of Vienna, for direct comparison with

certain species from Southern India, and Europe. Some interesting notes

upon each of these specimens have been kindly communicated by Di-.

Kossmat, and, with his permission, most of these notes are here qu6ted in

full, in their proper place in these pages.

The writer, also, is greatly indebted to Dr. T. W. Stanton, of the U.S.

Geological Survey, for comparing several critical fossils from the Nanaimo

group, with Californian specimens in the U. S. National Museum ; and

to Mr. F. M. Anderson, for comparing fossils from the Vancouver Cre-

taceous, with some of Mr. Gabb's types and other specimens in the

Geological Museum of the University of California at Berkeley.
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Determinations and Descriptions of Species.

FISHES.

Teleostei.

Veiy few remains of fishes appear to have been collected from the

Vancouver Cretaceous. The only indications of teleosts in these rocks

that the writer has seen, are portions of some small, deeply biconcave

vertebne, with long transverse processes, in two fragments of a concre-

tionary nodule from Hornby Island, collected by Mr. Harvey in 1894.

Dr. A. Smith Woodward, who has kindly examined these specimens,

writes as follows in regard to them, in a letter dated April 28, 1896 :

—

"The group of small vertebrae, with very large transverse processes, and

completely pierced by the notochord, probably belongs to a member of

the Hoplopleuridfe (Dercetida^). I do not know of any other Cretaceous

vertebrae of the same kind."

Selachii (Elasmobhanciiii).

ASTEROSPONDYLIC VeRTEBRA.

(Genus and species unknown).

Plate 44, tig. 1.

A small concretionary nodule from the Puntledge or Coraox River, V. I.,

collected by Mr. Harvey in 1892, proves to be formed around the calcified

centrum of one of the vertebne of a Selachian. This centrum, which is shal-

lowly biconcave, is a little over an inch in diameter, and marked by numer-

ous close-set, annular stride. It had such a distinctly X-shaped cleavage,

that, when the nodule containing it was broken, the centrum separated

into four flattened four-sided pyramids, which fi.t closely together, with

their apices inward. Natural casts of either of the concave surfaces of

this centrum are singularly like the upper valve of a Discina, and prove

to be precisely the same as the fossil from Ganges Harbour, on Salt

Spring or Admiralty Island, to which the name Discina Vancouverensis

was given in the second part of this volume. This name, therefore, will

have to be abandoned. In regard to the Comox River specimen. Dr.

Woodward writes as follows :
" The larger vertebra seems to belong to

one of the Carchariidfe. We have some, generically undetermined, ex-

hibitinsr the same kind of fracture."
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Lamna appendiculata, Agassiz.

Otoclus (ippendiculaius, L. Agassiz. 1843. Poiss. Foss., vol. in, p. -70, i;l. xxxii, figs.

1—25.

Lamna appendiculata, A. S. Woodward. 188!t. Cat. Foss. Fishes Brit. Mas., Part i,

p. 393 ; which see for a full list of synonyms and references for

this species.

A rather small, well preserved and practically perfect shark's tooth,

from Brennan Creek, near Wellington, V". I., collected by the Rev. G.

W. Taylor in 1901, and presented by him to the Museum of the Survey,

appears to be referable to this species.

The toolh is strongly compressed, rather thin and a little broader than

high. Its maximum height is 12.2 mm., and its greatest breadth 13.5.

The crown is obliquely pointed and prominent, with a small denticle on

each side. Its cutting edge is extremely thin and sharp, and its base

very shallowly but angularly emarginate. At its mid-breadth and just

above the base there is a faint shallow depression, partially filled by a

very obscure and short longitudinal plication, with a still more obscure

and shorter one on one side. The whole surface of the crown is smooth

and polished. The root of the tooth consists of a flat strip of tissue

without enamel, from 3.5 to 4 mm. high, running practically parallel to

the root of the crown.

An imperfect but otherwise very similar tooth was collected by Mr.

J. B. Tyrrell in 1885, from the Cretaceous rocks on the Battle River,

Saskatchewan.

Although Agassiz once thought that this species is peculiar to the

Chalk, Dr. Woodward now says that it ranges in time from the Gault to

the Upper Chalk, and, in its geographical distribution, from the south

of England and Northern Europe to New Jersey and North Queensland.

CRUSTACEA.

Decapoda.

Brachyura.

Plagiolophus Vancouverensis, Woodward.

Platjiolophus vancouverensis, H. Woodward. 1890. Quart. Journ.Geol. Soc. Lend., vol.

IJI, pp. 220-228.

The original description of this species is'as follows, but the number

prefixed to the name is omitted, and the numbers of the two figures are

altered to suit this volume.
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" Genus Plagiolophus, Bell.

In this genus the carapace is transversely ovate, the regions of the

cephalothorax are distinctly marked, front somewhat prominent, the eyes

subdistant, superior border of the orbits with two fissures, etc."

Plagiolophus xancouverensis, sp. iiov. (Figs 15 and 16 on this page ; figs. 5 and (J

of the original description.)

" This crab is represented by four specimens, three of which I received

from Mr. Whiteaves, and the remaining one is preserved in the Museum

of the Geological Society.

" The carapaces vary in size from :

—

Millimetres.

long
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" These specimens are \ ery distinct, but without more materials I should

not feel justified in separating them generically. I prefer rather to place

them in Bell's genus Plagiolophus, which was proposed to receive P.

Wetherelli, from the London Clay of Sheppey.

" The same species—described under the name of GlyphitJiyreus affinis

(Reuss)—was figured and described by Reuss nearly at the same date.

Reuss also adds another species, UlyphitltyreusJormosits, Reuss, from the

Upper Cretaceous of Mecklenburg.

'' I feel satisfied to leave these Vancouver Island crabs in this genus, and

to designate them by the trivial name of vancoitvere^isis.

'• Two specimens were collected on the north-western side of Hornby

Island, and one on Comox River, Vancouver Island, British Columbia.

The locality of the Geological Society's specimen is not marked, but it is

from Vancouver Island.

" Nos. 3 and 4, from Hornby Island, belong to the Provincial Museum
of Victoria, Vancouver Island.

" No. "2 specimen shows traces of limbs, and the flattened propodos of a

chelate fore-arm 13 millim. long x 8 millim. broad."

The thr; e specimens forwarded by the writer were collected by Mr.

Walter Harvey, who says that he got one specimen of this species on the

Puntledge or Comox River, at Comox, V.I., in 1891, several at Hornby

Island in 1892, 1893 and 1896, and a few at Denman Island in 1892 and

1893. One of the specimens collected by Mr. Harvey at Hornby Island

in 1896, and now in the Museum of the Survey, has almost the whole of

the ten walking legs preserved.

Pal.eocorystes Harvevi, Woodward.

PaJcuocorystes Harveiji. H. Woodward. 1896. Quart. .Journ. (xeol. Soc. Lond., vol. Lli,

pp. 225 and 226.

The following is the original description of this species, but the num-
ber of the figure is altered to suit this publication.

"Genus Pal.eocorystes, Bell.

" In this genus the carapace is longer than broad, flattish, becoming nar-

rower gradually towards the posterior border, rostrum short, latero-ante-

rior border dentated. Orbits moderately broad, with two fissures.

" The carapace in all the species of this genus at present known is simi-

lar to that of the masked crab, Corystes^ now living on our English coasts.

" Pahfoco7'y$tes Harveyi, sp. nov. (Fig. 17.)
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A -1

" The genus PaUjcocorystes, to which I have referred two of the specij

mens sent to lue by Mr. Whiteaves, is well represented in the Gault

Greensand, Chalk and Eocene.

"Thus we have :

—

Pakeocorijstcs Broderipii, Mantell, sp. ; Gault, Fulkestone.

Stokesii, INIantell, sp. ; Gault and Greensand, Cambridge and Folkestone.

Normanni, Bell ; Chalk Marl, Lsle of Wight.
Midleri, Bink ; Upper Chalk, Maestricht.

CaUianassarum, Fritsch ; Chalk, Bohemia.

isericus, Fritsch ; Chalk, Bohemia.
glabra, H. W. ; Lower lOocene, Portsmouth.

Eucorysten Garteri, M'Coy ; Greensand, Cambridge.

" Both the specimens from Canada are imperfect. One of them (No. 2,

fig. 17) shows the anterior upper surface of the carapace, the other (No. 3)

the posterior upper surface. From these we are able to make the following

diagnosis :

—

" Specific characters. Length of carapace 35 millim., from the rostrum

to the broken posterior border (to this we must probably add 15 millim.

more, making the total length from the rostrum to the posterior border

of the carapace 50 millim.)
;
greatest breadth

^10.. 17.

across the hepatic region 37 millim.
^^^j^

" (No. 2 was collected by Mr. W. Harvey,

Comox lliver, Vancouver Island, 1892 ; No. 3

by Dr. C. F. Newcombe.)

"Carapace smooth and gently convex in front,

and very finely and minutely granulated. La-

tero anterior border armed with four serrations

on each side, frontal border marked by one pro-

minent and one smaller tooth on either side of

the small bifid rostrum, while two fissures mark

the margin of each orbit. Under surface of

carapace not exposed.

" The regions of the carapace are very indistinct ; two slightly divergent

raised lines about 5 millim. in length mark the frontal region just behind

the rostrum, and there is a faint ridge down the centre of the carapace.

A small tubercle on either side, behind the frontal region, marks the

epigastric lobe. A faint curved and bifurcating line separates the gastric

from the cardiac regions, while two slightly rugosr; and incised lines curve

outward and forward from the central cardiac region, marking the limits

of the branchial region on either side.

" Of the several species of Palmocorystes known, the present form, which

I have ventured to call P. Harveyi after its discoverer, approaches most

nearly to P. Broderipii from the Gault of Folkestone, but is probably

'7

r
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one-third larger. The latero-aaterior border of the former (P. Harveyi)

has four spines on each side, whilst P. Broderipii has only two. The

orbital regions diSer in form, as well as the markings on the regions of

the carapace.

"We must await more complete materials before attempting a fuller and

more careful description ; meantime it is interesting to meet with a spe-

cies from so distant a locality which approaches so nearly to our own
Gault species P. Broderipii.

" Formation.—-Cretaceous. Localities.—Hornby Island (No. 2) ; and

Comox River, Vancouver Island (No. 3)."

No. 2 is labelled " N. W. side of Hornby Island, W. Harvey, 1892 "
;

and No. 3, "Comox River, at Comox, V. I., C.F. Newcombe, 1892"; but

Mr. Harvey says that both were collected on the Puntledge or Comox
River, and that the species has not yet been found at Hornby Island.

A third specimen of the carapace of P. Harveyi, collected on the Comox
River by Mr. J. M. Bennett, in 1896, has been presented by him to the

Museum of the Survey. It is very similar to the original of figure 17,

but has more of the test preserved.

Macrura.

Callianassa Whiteavesii, Woodward.

CalUanassa Whiteavesii, H. Woodward. 1S!)6. Quart. Journ. Geol. Soc. Lend., vol. Lir,

p. 223, figs. 1 and 2; and (1900) Geol. Mag., I>ec. iv, vol. vii,

p. 435. pi. 17, figs. 2, a h.

Original description.— " General integument of body extremely thin, or

semimembranous, except the first pair of feet, which are protected by a

hard covering. Anterior feet (chelipeds) very unequal ; length of larger

limb 39 millim. ; breadth 9 millim. ; the dactylus is straight, and is 9

millim. long, but the fixed thumb of the propodos is rudimentary and

stout, being only half as long as the movable finger. Length of smaller

hand about 20 millim. Surface of hands faintly wrinkled.

"There are indications of the seg-

ments of the abdomen and of the Fig. is.

thin integument with which they .^'^

were covered, also of the small i= \^\
thoracic legs, but they are too much ^-:rrrr-'^ '

'

broken up for detailed description.

" In this species from Vancouver

Island the fixed thumb of the propo-

dos is shorter than in any of the

>.\
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species hitherto recorded, and the Fig. 19.

movable finger (dactylus) is straighter.

" The species is smallei- than that /^ -^>-~--

from the Chalk of Dulmen, West- Vi
' '^^

phalij, or from Maestricht, or Bel- - - ^'

fast. I have designated it Callia-

nassa Whiteavesii, in honour of my
friend Mr. J. F. Whiteaves, who has y^s J^ ^
done so much for the elucidation of

*~^ —-—— "'''

the Cretaceous formation in Canada.

"Original specimens" (figs. 18 and 19) "preserved in concretionary

nodules of Cretaceous age from Comox River, Vancouver Island. Col-

lected by Dr. C. F. jSTewcombe (1892). Museum of tlie Geological Survey

of Canada, Ottawa.

" A nodule from Vancouver Island, in the Geological Society's Museum,

contains the remains of the large hands of Callianassa Whiteavesii. A
second nodule from the same collection contains the carapace of Plagio-

lopJius vancouverensis " (Woodward).

Remains of one or possibly two individuals, that Dr. Woodward has

since identified with this species, had previously been collected on the

Puntledge or Comox River, near Comox, by the Rev. G. W. Taylor in

1889, and are now in the Museum of the Survey. Specimens collected

at Hornby and Denman islands by Mr. Harvey in 1892 or 1893, that

are probably referable to this species, have been loaned to the writer by

the authorities of the Provincial Museum at V^ictoria, B.C. Dr. Wood-

ward also identifies with C. Whiteavesii, several " well-preserved, flattened

chelate hands" collected at Sounding Creek (in the north-west corner of

the District of Assiniboia), by Mr. J. B. Tyrrell, in 1886, but these are

from the Pierre-Fox Hills or Montana formation, of the country east of

the mountains.

-*

HoPLOPARiA Bennettii, Woodward.

IIo])loparia BenncUii, H. Woodward. 1900. Geol. Mag., Dec. iv, vol. vii, p. 433.

Original description.—"This species is based on a very imperfectly

preserved specimen, Xo. 5 in list, contained in a dark nodule (measuring

5" X 2
") split in halves very irregularly, and exposing the dorsal aspect of

five posterior abdominal somites and the telson with two swimmerets on

the left side still attached. The abdominal segments are smooth, and the

epimera broadly falcate and pointed as in Homarus. Length of five

abdominal segments, 40 mm.; length of telson, 13 mm.; breadth of

abdomen 25 mm.
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"Tlie sternites are still attached to the abdomen, but the carapace has

been removed, exposing the inner and upper surface of the cephalothorax,

with the bases of five pairs of ambulatory appendages still attached.

Length of cephalothoracic portion, 30 mm. .Some of the small ambula-

tory legs on the left side are preserved nearly to their extremities, and the

bases of the large (chelate) fore-legs can also be seen, one joint of which

shows a tuberculated surface. Length of base of area of sternites, 25 mm.
;

greatest breadth, 15 mm. There is no trace whatever of the presence of

large palinurid antenna?. This and the general character of the thoracic

appendages and the form of the abdomen, resembling the modern Homarus

rather than Falimirits, lead me to refer this fossil to the genus Hoploparia.

I have added the specific name of Bennettii after its discoverer.

" Formation : Upper Cretaceous.

"Locality: Comox River; collected by Mr. J. Bennett in 1895."

—

(Woodward).

No other specimen is known to the writer.

Enoploclytia minor, Woodward.

Enoplodytia minor, H. Woodward. 1900. Geol. Mag., Dec. iv, vol. vii, p. 4,34.

"The evidence for this species consists of a nodule (4" x 3", No. 9 in

Dr. Whiteaves' list, marked also 59 in white paint) split into two parts,

but affording little comfort to the investigator. One can make out an

imperfectly preserved carapace (cephalothorax), with a tuberculated sur-

face from which two pairs of imperfectly preserved antennas take their

origin and the flagella of which can be indistinctly traced. These are

followed by a pair of long and slender chelate appendages, with finely

tuberculated surfaces, the fingers of the forceps being long and slender

as in Enoploclytia Leachii, Two pairs of slender ambulatory legs fol-

low ; these also have forcipated or chelate extremities. The abdominal

segments are slender and only imperfectly preserved.

" The specimen is from the Upper Cretaceous of Hornby Island, and

was obtained by Mr. W. Harvey in 1893." (Woodward.)

Eryma Dawsoni, Woodward.

Plate 41, fig. 2*.

Eryma Dawsoni, H. Woodward. 1900. Geol. Mag., Dec. iv, vol. vii, p. 400, pi. xvi, fig. 2.

" Among the specimens which form a second collection sent by Dr. J.

F. Whiteaves (24:th September, 1898) from the Geological Survey of

*Plates 40 and 41 of this volume are printed from the same stone as Plates xv and

XVI of the Geological Magazine for September and October, 1900, but the lettering of the

upper part of each of the former has been altered to suit this publication.
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Canada, is the half of a nodule containing an Astacidean from the

Upper Cretaceous of the north-east side of Hornby Island, British

Columbia, collected by J. B. Bennett in 1898 (No. 55D).

"The Crustacean is seen in profile on the split surface of a nodule, and

exhibits the cephalothorax, with its stout pair of chelate limbs (or forceps)

attached, and the remains of the four pairs of succeeding ambulatory legs,

the six abdominal somites, and the telson, but the lateral lobe of the tail-

fin was probably preserved in the other half of the nodule not sent. The

branchiostegite (covering the branchiae) is broad and tumid, and the

branchiocardiac groove is strongly marked. Starting from the median

dorsal line as a V-shaped furrow, about 12 millimetres from the posterior

border, it bends rapidly forward, becoming deeper on each side, and

reaches the lateral border 24 mm. in advance ; here it unites, close to the

hepatic lobe, with the equally deep but more transverse cervical furrow,

which crosses the carapace 10 mm. i earer to the front. In advance of

the cervical groove the postorbital ridge and spine can be seen, also the

base of one of the antennules, with part of one of its flagella, beneath the

somewhat short rostrum, and lower down the base of one of the outer and

larger antenna^. The surface of the branchiostegite is marked by numerous

small tubercles scattei'ed irregularly over the surface. The branchial,

cardiac, and hepatic regions are also similarly tuberculated, and very

tumid. Length of carapace 48 mm., depth of side 25 mm. The ambu-

latory limbs are fairly long and slender ; the chelate limbs measure about

60 mm. in length ; length of penultimate joint 35 mm., breadth 15 mm.,

length of ultimate joint 20 mm. The fingers are long and slender, the

inner edge of the forceps being denticulated ; wrist 6 mm. long by 10

mm. broad. The epimeral border of each abdominal segment is falcate

in contour.

" The general form and details of this Crustacean, so far as preserved,

clearly mark its place among the Astacidea, or under the Astacomorpha

(as defined by Huxley, 1881), and I would suggest that Oppsl's name of

Eryma is appropriate for it, seeing that it agrees very closely in the

divisions of its carapace and its tuberculated surface, in the antennae, the

form of the first pair of forcipated chelae, and the proportion of its abdo-

men, with E. Perroni and other Jurassic species.

" Oppel observes that no examples of the genus Eryma have been found

in rocks younger than the Jurassic, and that the Astacidse of the Chalk

are placed in McCoy's genera Hoploparia and Enoplodytia, but in this

instance the form in question agrees much more closely with Oppel's genus

Eryma than with other forms. I therefore propose to relegate it to that

genus, and to designate it by the specific name of Daivsoni, in honour of

Dr. G. M. Dawson, C.M.G., F.R.S., the eminent Director of the Geological
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Survey of Canada, who has done such splendid work in the field in

mapping the geology of British Columbia."—(Woodward).

Mfa'eria 't. Harveyi, Woodward.

Meyeria? Harveiji, H. Woodward. 1000. Geol. Mag., Dec. iv, vol. vii, p. 434.

" The evidence of this species rests on a single specimen exposed on the

half of a fractured nodule (3J inches x 2|^ inches), marked No. 8 in list.

It is also marked 3 in ink. It was obtained by Mr. W. Harvey, in 1895,

at Hornby Island, and shows the remains of the abdominal sondtes and

the long slender rugose fore-limbs of the cephalothorax (jl\^ inches in

length by \ inch in thickness). They do not appear to have possessed

forceps at their extremities, but were monodactylous. The form of the

epimera of the abdomen agrees with Meyeria vectensis in shape.

" From the Upper Cretaceous. Named after its discoverer, Mr. W
Harvey" (Woodward).

Glypii.ea. Sp. nov.

Several specimens of a small and apparently undescribed species of

Glyiyhcea were collected by Mr. Harvej in September, 1901, from shale

forming the roof of the coal at No. 1 shaft, Nanaimo, V.I. Most of these

specimens, however, are crushed, distorted or badly preserved, and none

of them are sufficiently perfect to furnish the material for a detailed or

sufficiently accurate description of the species. About all that can be

said of its characters is that the rostrum is apparently short and pointed,

and that the carapace, in front of the nuchal furrow, and the large pinch-

ing claws, are marked with narrow longitudinal ridges, and minute

rounded tubercles that may be spine bases.

LiNUPARUS Vancouverensis, Whiteaves.

Plate 40, figs. 1, 2 and 3.

Prxlocrates Vancouverensis, Whiteaves. 1896. Trans. Royal Soc. Canada for li85.

Second Series, vol. 1, i). 132.

Liimparus Vancouvcrensis, H. Woodward. 1900. Geol. Mag., Dec. rv, vol. vii, p. 394,

plate XV, figs. 1, 2 and 3.

Original description.—" Carapace flattened, rectangular, longer than

broad, marked by three low angular tuberculous or spinose longitudinal

ridges, one in the median line and one near each of the lateral margins, and

divided at about one-third of the distance from the front by an obtusely sub-

angular cervical groove, which is rather broad but not very deep. On the

anterior portion or cephalic arch the lateral longitudinal ridges are well
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developed, and armed with larger and more spinose tubercles than those

on the corresponding ridges of the posterior portion, one a little behind the

mid-length on each ridge being larger than any of the others, but the central

ridge is obsolete. In its place, just in advance of the cervical groove,

there is an ovate lanceolate or narrowly spear-shaped area, which is ele-

vated at the pointed end anteriorly, shallowly depressed posteriorly, and

margined with a single row of small tubercles. Immediately in front of

this area is a pointed or spinose tubercle, almost in a line with the largest

tubercle on each of the lateral ridges, and still farther forward there are

two similar tubercles at a short distance from the anterior margin and

about seven millimetres apart. On the posterior portion or scapular

arch, the three longitudinal ridges are minutely tuberculated, and extend

from the posterior margin to the cervical groove, where they each termi-

nate in a pointed tubercle larger than any of the rest, but the central

ridge is shorter than either of the two lateral ridges. Anterolateral

angles of the carapace, each armed with a nearly straight but slightly

divergent spine. Rostrum, central portion of the anterior margin, and

position of the eyes unknown. External antennfe broad and flattened at

their bases, inner antenna cylindrical at theirs. Walking feet slender,

as is usual in the genus. In addition to the spines and tubercles on the

lateral ridges and elsewhere, as already described, the whole of the upper

surface of the carapace is minutely granulose and apparently setose, num-
bers of minute objects which seem to be detached set*, being plainly

visible under an ordinary lens.

"Two miles up the Puntledge River, Vancouver Island, Rev. G. W.
Taylor, 1889 : a good specimen of the carapace, with the rostrum and a

small piece of the anterior extremity broken off, but with considerable

portions of the ambulatory feet and the bases of the inner and outer

antennfe preserved. This interesting fossil is now in the Museum of the

Geological Survey of Canada. [See PI. 40, Fig. 1.]

" Hornby Island, W. Harvey, 1893: a less perfectly preserved speci-

men, showing most of the carapace (but not the rostrum), portions of the

ambulatory feet, and the dorsal aspect of four segments of the abdomen,

though it is uncertain whether their margins were denticulated or not."

In regard to this Hornby Island specimen. Dr. Woodward says that it

" shows the cephalothorax and a portion of the base of the left antenna.

The three characteristic longitudinal ridges, the small central pear-shaped

area in front of the neck-furrow on the carapace, and five of the abdomi-

nal segments can also be seen. Their margins are denticulated." (Geol.

Mag., Sept., 1900, pp. 393 and 396.)

Three other specimens of this species have since been obtained, which

are thus described by Dr. Woodward (op. cit., p. 393.)
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"No. 4. A long, dark, and rather cylindrical nodule (6J'' x 2V'), split

in halves and also broken across transversely, exposing the interior of

the cephalothorax and five segments of the abdomen of Linupat-us (P.)

Vancouverensis,W." (PI. 40, Fig. 2). " The upper surface of the carapace

is not preserved, but the bases of the mandibles (m.) are exposed, the

monodactylous walking legs, and the bases of the antennules. The epi.

meral portions of the abdominal segments are serrated behind, and bear

small tubercles on the surface. Formation: Upper Cretaceous. Locality:

Comox Eiver, Vancouver Island ; coll. by J. B. Bennett, 1895.

"No. 6. Half of a nodule only (7' x 4|"), containing an obscurely pre-

served Crustacean, Linuparus (P
.
) F^cincoiruere/isis, showing characteristic

traces of the carapace and limbs and the nearly entire abdomen, inclu-

ding remains of the caudal appendages. The posterior borders of the

epimera are spinous. The right antenna is preserved for a length of 2^

inches. Formation : Upper Cretaceous. Locality : Hornby Island
;

coll. by W. Harvey, 1895. (Specimen also marked No. 1 in ink.)

" No. 55 a and h. Two sides of a dark egg-shaped nodule split open

(4|^" X 3|"), exposing the dorsal aspect of a specimen of Linuparus (P.)

Vancouverensi^. W." (Pi. 40, Fig. 3), " showing the carapace and the five

abdominal segments, also the remains of the caudal appendages and the

thoracic limbs. The three characteristic ridges are well seen, also the

cervical furrow, with its pear-shaped tuberculated area just in front.

Formation : Upper Cretaceous. Locality : Hornby Island ; coll. by Mr.

Bobbins in 1896, Provincial Museum, Victoria, British Columbia."

Linuparus Canadensis, Whiteaves.

Plate 41, fig. 1.

Hoploparia (?) Canadensis., Whiteaves. 1884. Trans. Royal Soc. Canada for 1884,

vol. II, sect. IV, p. 237 ; and (1885) Contr. to Canad. Palte-

ont., vol. I, p. 87, pi. XI.

Podocrates Canadensis, Whiteaves. 1896. Trans. Royal Soc. Canada, Second Series,

vol. I, sect. IV, p. 133.

Linuparus atavus, Ortmann. 1897. Amer. Jour. Sc, Fourth Series, vol. iv, p. 290, and

figs. 1, 2 and 3, facing page 296.

Linuparus Canadensis, Whiteaves. 1898. Contr. to Canad. Palajont., vol. i, p. 419; and

H. Woodward (1900) Geol. Mag., Dec. iv, vol. vii, pp. 396-399,

pi. XVI, fig. 1.

The type of this species is a single specimen from the Cretaceous shales

of the Highwood Biver, Alberta, collected by Mr. R. G. McConnell in

1882. The Highwood is a tributary of the Bow River, and the shales at

that locality are supposed to be the Canadian equivalents of the Fort

Benton group of the Upper Missouri section.

2— M. F. R—

4
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Dr. Woodward (op. cit., pp. 398 <k 399) identifies two specimens from

Hornby Island with L. Canadensis, although no other species that the

writer is aware of, is yet known to be common to the Nanaimo group of

the Vancouver Cretaceous and the Fort Benton formation of the country

to the east of the mountains. Dr. Woodward's notes on these Hornby

Island specimens as are follows :

No. 55 c. One half of a dark nodule (6^" x 4"), exposing the und; r

side of a large Crustacean, showing the five sternites and the bases of the

thoracic limbs." (PI. 41, fig. 1.) " I have referred this specimen to

Dr. Whiteaves' species L. Canadensis, with which it agrees in size, being

one of the largest specimens of the fossil Palinurids from this locality.

" It exhibits the under surface of the cephalothorax, with the sterna

and the basal joints and portions of the five pairs of ambulatory appen-

dages, one or more being nearly complete. The sternum forms a rather

broad and sornewhat triangular area, in front of which the mandibles

and the labrum are seen, with the spinous stout basal joints of the long

stiff antenna?. There are also traces of the antennules visible.

" Each sternite, carrying the thoracic limbs, is ornamented with a pair

of rounded, sub-central tubercles, except the first, which has only a single

central one.

" Upper Cretaceous : Hornby Island ; collected by Mr. Bobbins, pre-

served in the Provincial Museum at Victoria, B.C.

" Here I would also place a second specimen, preserved in a half nodule

No. 7 (mai-ked 2 in ink), which I refer to L. Canadensis. The half

nodule measures 6" x 4", and displays one of the large antennae and five

of the walking legs very well preserved. The surface of the appendages

is rugose. Three of the body-segments can be seen. Locality : Hornby

Island; W. Harvey, 1895."

MOLLUSC A.

Cephalopoda.

(DiBRANCHIATA.)

Belemnites. (Species indeterminable.)

Beach at Hornby Island, W. Harvey, 1892 : a slender phragmocone,

forty millimetres long and seven broad at the larger end. The chambers,

as seen when part of the surface is rubbed down, are very numerous, and

the siphuncle is marginal.
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(Tetrabranchiata.)

Nautiloidea.

Nautilus Campbelli, Meek.

Nautilus Campbelli, Meek. 1861, Proc. Acad. Nat. Sc. Philad., vol. Xiii, p. 318.

M 11 1, 1876. Bull. Geol. and Geogr. Surv. Terr., vol. ii, no. 4»

p. 373, pi. 6, figs. 2 & 2 a.

Whiteaves. 1879. This volume, pt. 2, p. 99, pi. 11, figs.

2, 2a-b.

North-west side of Hornby Island, W. Harvey, 1895 : one specimen.

The type of JV. Campbelli was collected at Comox, V.I,, apparently by

Ml'. George Gibbs in 1858. Mr. Richai'dson obtained one specimen of

this species at Hornby Island in 1872, and another at the Sucia Islands

in 1875. It is most likely also that the specimen from the Nanaimo

River referred to on page 100 of this volume, which, according to Dr.

Shumard, "appears to be identical with Nautihis DeKayi, Morton," is

referable to N. Camjybelli.

ISTautilus Suciensis, Whiteaves.

Nautilus Suciensis, Whiteaves. 1879. This volume, p. 97, pi. 11, figs. 1 & In; but

not the specimens from the Queen Charlotte Islands described on

pp. 197 and 198, one of which is figured on pi. 21.

Sucia Islands, Dr. C. F. Newcombe, 1894 : one imperfect specimen'

This is the only locality at which the species, as now restricted, has been

collected.

Ammonoidea.

Phylloceras ramosum. Meek.

Aramonites (Scaphites .<') ramosus. Meek. 1857. Trans. Albany Inst., vol. iv, p. 4.5.

Phylloceras ramosus. Meek. 1876. Bull. Geol. and Geogr. Surv. Terr., vol. ii. No. 4, p_

371, pi. 5, figs. 1, 1 a and 1 b.

Ammonites Velledce, Whiteaves. 1879. This volume, pt. 2, p. 103 ; but apparently not of

European authors, as now understood.

North-west side of Hornby Island : W. Harvey, 1892, two fine

specimens; F. W, Robbins, 1893, two specimens ; and W. Harvey, 1895,

one specimen. East side of Denman Island, W. Harvey, 1895 : a

crushed and imperfect but large specimen about four inches and a half in

its maximum diameter. Brennan Creek, near "Wellington, V. I., Hev. G.

W. Taylor, 1901 : a small but well preserved specimen. The species

had previously been collected at Nanaimo, Comox, and the Sucia Islands

2^-M. F.
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Dr. C. F. Newcombe informs the writer that in the Provincial Museum

at Victoria, V.I., there is a specimen collected at the north end of the

western limb of the main Sucia Island by H. K. Kalloch in 1894, that is

apparently referable to P. ramosum, and that is eighteen inches in its

maximum diameter. Two excellent photographs of this specimen, kindly

forwarded by Dr. Newcombe, certainly seem to corroborate the correct-

ness of this identification. They give the impression of a shell with

essentially the same surface markings and much the same general shape

as the small specimen of F. ramosum figured by Meek (which is less than

two inches in its maximum diameter), but with a proportionately rather

wider u^nbilicus. In this large specimen the umbilicus seems to occupy

nearly one-sixth of the entire diameter, and it clearly exposes a small

portion of some of the inner volutions. The sutural lines are for the

most part covered by the test, bat in the few places where portions

of them are exposed, they appear to be very like those of the typical

P. ramosum

One of the Ammonites sent to Dr. Kossmat in 1896, is the specimen of

P ramosum from Hornby Island collected by Mr. Harvey in 1895. Its

test is well preserved and its maximum diameter is about two inches.

Judging by this specimen, Dr. Kossmat thinks that both P. ramosum and

P. Nera (the Ammonites Neva of Forbes) are distinct from the true P.

Velledce (the Ammonites YelledtE of European authors and of the Palseon-

tologia Indica), but that P. ramosum is the same as P. Nera, and should

therefore be called by the latter name. In thelHornby Island specimen of

P. ramosum, Dr. Kossmat writes that he sees "short radiating impressions

round the umbilicus," like those of P. Nera, but these appear to the

writer to be merely very indistinct, shallow, distant, radiating depres-

sions. It is quite possible that P. ramosum may be synonymous with P
Nera, but for the present the writer prefers to retain the former name

for the specimens from the Vancouver (Jretaceous.

Phylloceras Forbesianum, d'Orbigny. (Sp.)

Ammonites Roiuyanus (d'Orbigny) Forbes. 1845. Trans. Geol. Soc. Lond., Ser. 2, vol.

VII, pi. 8, fig. 6.

Ammonites Forhesianus, d'Orbigny. 1850. Prcdr. de Paleont., vol. ii, p. 213.

Ammonites Rouyanus, Stoliczka. 1865. Cret. Cephal. B. India, vol. i, p. 117, pi. 59,

figs. 5—7.

Phylloceras Forbesianum, Kossmat. 1894. Beitr. zur. Palfeont. Oesterreich-Ungarns, vol.

IX, p. 109 (13) ; and pi. 15 (1), figs. 1, a—d.

A specimen from the north-west side of Hornby Island, collected by

Mr. Harvey in 1895, and now in the Museum of the Survey, has been

identified with this species by Dr. Kossmat. It is a cast of the interior
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of the shell, about two inches and three-quarters in its maximum dia-

meter. A little of the shell is preserved on the cast, and the sutural

line is excellently well shown.

Gaudryceras Denmanp:nse, Whiteaves.

Ammonites Jukegii ' Sharpe. Whiteaves. 1879. Tliis volume, pt. i, p. Ill, pi. 13, figs.

3, 3 «, 6 ; but perhaps not the true A. Jukesii, Sharpe.

Lytoceras Jukesii, Whiteaves. 1896. Trans. Ro3'al See. Canada, Second Series, vol. i,

sect. IV, p. 129, pi. 2, figs. 1 and 2.

Lvtoeeras (Oaudri/ceras) Denmanensc, Whiteaves. 1901. Ottawa Naturalist, vol. xv,

p. 32.

Seven fine examples of this beautiful species, three of which are now
in the Museum of the Survey, were collected at Denman Island, near

Hornby I-land, in the Strait of Georgia, by Mr. Harvey, four in 1892

and three in 1895. A characteristic fragment, also, of G. Denmanense,

was collected at Hornby Island by Mr. Harvey in 1892. A small speci-

men, some forty-three millimetres in its greatest diameter, collected at

Brennan Creek, V. I., by the Rev. G. W. Taylor in 1901, is probably

referable to this species. The only other specimen of this shell that the

writer has seen is the fragment from Norris Rock referred to, under the

m,m.Q Ammonites Jukesii, on page 112, and figured on Plate 13, of the

second part of this volume.

Tetragonites TimotheanusI Mayor.

Cfr. Ammonites Tiinotheanus (Mayor) Pictet and Roux. 1847. Moll, des Gres Verts,

&c., p. 39, pi. II, fig. 6, and pi. in, figs, land 2.

Stoliczka. 18G5. Cret. Cephal. S. India, vol. i, p. 146, pi.

73, figs. 3, 4 and 6.

" " " Fr. Schmidt. 1873. Petrif. der Kreide von Sachalin, p.

14, pi. II, figs 7-11.

" " " Whiteaves. 1876. Tliis volume, pt. i, p. 41, pi. 3, figs. 2

and 2 a.

Cfr. Lytoceras Timotheanum, Whiteaves. 1884. Idem, pt. 3, p. 203 (which see for

some sj^nonyms that it is not thought desirable to reprint

here).

Cfr. Lytoceras (Tetragonites) Timotkeanuvi. Kossmat. 1894. Beitr. zur Pala^ont. Oes-

terreich-Ungarns und des Orients, vol. IX, p. 133 (37). pi.

xvii (in), figs. 11 and 13 a, b.

Four specimens, that agree very well with Stoliczka's description and

figures of Ammonites Tiinotheanus, have recently been found in the

Vancouver Cretaceous. The specimens, which are now in the Museum of

the Survey, are, at any rate, essentially similar to those from the Queen
Charlotte Island Cretaceous that are referred to A. Timotheanus in the
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first part of this volume, and to Lytoceras Timotheanum in the third and

fourth. Figure 2 of Plate in of the first part of this volume, which

was intended to represent a small specimen of A. Timotheanus from

Skidegate Inlet, is however not very satisfactory, the periodic constrictions

being much tooflexuousin the lateral region. In fact, the only difference

that the writer has been able to detect between the specimens from British

Columbia and Stoliczka s figures of A. Timotheanus is that, in the

former, these constrictions are nearly straight, as well as very oblique, on

the oides ; and in the latter they are slightly curved. And, it should also

be borne in mind, that, according to Dr. Kossmat, the geological horizons

of Tetragonites Timotheanus are the Upper Gault [and Lower Cenomanian,

so that everywhere else than in Vancouver Island, the species would

appear to occur in deposits that are much older than the Nanaimo group

or Senonian.

These four specimens from Vancouver Island may be briefly indicated

as follows :

One is a cast of the interior of the shell, with a small portion of the

test preserved, collected on the Puntledge or Comox River, near Comox,

by Mr. Harvey in 1895. Its maximum diameter is fifty-eighb millimetres,

it shows two oblique constrictions anterioily, but at some distance from

the aperture, and portions of the sutural line are preserved in places.

Two are specimens, with the test preserved on one side, collected some

ten or twelve miles up the Nanaimo River by Mr. Harvey in 1901. One of

these is seventy-four millimetres, or nearly three inches in its greatest

diameter, the other seventy-one mm. The larger one shows a portion of

a constriction, at the aperture, the smaller one no indication of any con-

striction, yet the latter, in shape and size, is extremely similar to a

specimen from Cumshewa Inlet, in the Queen Charlotte Islands, collected

by Dr. G. M. Dawson in 1878, which shows six periodic constrictions.

Both show many minute oblique striae on the side, parallel with the direc-

tion that the constrictions always take in British Columbia specimens.

The fourth is a specimen sixty-eight mm. in its maximum diameter, and

showing one periodic constriction, near the aperture, collected by the Rev.

G. W. Taylor, at Brennan Creek, in 1901.

In each of these Vancouver Island specimens, the outer volution is dis-

tinctly subquadrate, the sides and the siphonal and antisiphonal region

being flattened.

Stoliczka (op. cit) says that it is only the young shell of Ammonites

Timotheanus that is marked with from six to seven constrictions (juniori-

bus 6-7 sulcatis;.
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In Eastman's translation of Zittel's Text-book of Paheontology, Hyatt
regards Tetragonites not only as a distinct genus, but as the type of a new
family which he calls the Tetragonitidfe.

PsEUDOPHYLLiTES Indra, Forbes. (Sp.)

Ammonites /ntZ7'«, Forbes. 1845. Trans. Geol. Soc. Lond., Ser. ii, vol. vii, p. 105, pi.

XI, fig. 7.

.1 It Stolizka. 18G5. Cret. Cephal. S. India, vol. i, p. 112, pi. LViii,

fig. 2.

.1 1. Whiteaves, 1879. This volume, pt. 2, p. 10", pi. 13, fig. 2.

Lytoceras (Pseudophi/llitcs) Indra, Kossmat. 1894. Beitr. zur. Palajont. Oesterreich-

Ungarns und des Orients, vol. ix, p. 137 (41), pi. xvi (ii), figs. 6

a, b, 7, 8, a, h, 0, a, h; pi. xvii (in), figs, 6, and 7, a, h; and pi.

XVIII (iv), fig. 3.

A few additional specimens of this species were collected at Hornby
Island, by Mr. Harvey, between the years 1890 and 1896, and determined

by the writer. Most of these are now in the Provincial Museum at

Victoria. Dr. Kossmat, also, says that he saw a specimen of P. Indra,

collected at Vancouver Island, by Sir James Hector, in the Natural

History Department of the British Museum at South Kensington.*

Heteroceras elongatum. (N. Sp.)

Plate 44, fig. 2.

Heteroceras Conradi, Whiteaves. 1.S79. This volume, pt. 2, p. 100, pi. 12 ; but probably
not Ammonceratites Conradi, Morton (1839).

Shell composed of a calcareous tube, which is at first coiled in a regular

elongated spiral, as in Turrilites, but which is ultimately free and partially

uncoiled. Spiral portion either dextral or sinistral, narrowly elongated,

longer than wide; volutions rounded, ventricose and inflated externally,

rather obliquely coiled, in contact at the suture, but with a narrow um-
bilical caA'ity or perforation between them. Uncoiled portion and sculp-

ture of both portions, as previously described on page 101 of the second

part of this volume.

The specimens collected by Mr. Richardson, which were referred to

Heteroceras Conradi, are very imperfect and do not shew the shape and
proportions of the spire, or closely coiled portion of the shell, at all well.

This feature is much better seen in two sinistral specimens from Hornby
Island, collected by Mr. Harvey, in 1895, and especially in the one figured

on Plate 44. The discovery of these two fossils has led to the conclusion

* Jahrbuch der K. K. Geologischen Reichsanstalt, Wien, 1894, bd. XLiv, heft ill, p.

472.
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that they and the specimens collected by Mr. Richardson, are probably

distinct from Morton's Ammonceratites Conradi, and it now seems desirable

to distinguish the former by a different and new specific name.

The general contour and mode of coiling of H. elongatum seem to be

essentially similar to those of Heteroceras polyplocum, Schluter. which is

the type of Hyatt's recently proposed genus Bostrychoceras.

Mr. Harvey writes that helms collected many specimens of this species

on the Puntledge, or Comox River, near Comox, V. I., a previously

unrecorded locality for it.

Heteroceras Hornbyense, Whiteaves.

Plate 42, figs. 1, 2, 3 and 4.

Heteroceras Hornbyense, Whiteaves. IhQS. Canad. Rec. of Sc, vol. vi, p. 316.

Heteroceras perversum, Whiteaves. 1895. Idem, p. 'IZ. Sinistral variety.

Original descriptions :

II. Hornbyense. " Shell dextral, depressed turbinate, much broader

than high, and composed, so far as is known, of five or six rounded, ven-

tricose volutions, which are in close contact but without embracing ; spire

moderately elevated ; umbilicus broad and deep, exposing the whole of

the inner volutions.

" Surface marked with simple and not very flexuous transverse ribs.

Upon the last volution one or two continuous ribs without tubercles

alternate with a rib or pair of ribs whicli bears, or bear, a small but

rather prominent tubercle on each side of the periphery. Usually two

ribs coalesce, both above and below, at each tubercle, but occasionally a

single thickened rib bears a pair of tubercles. In places, also, where

the test is preserved, the surface is seen to be marked with fine raised

lines, parallel to the ribs. Sutural line unknown.

" Maximum breadth of the outer volution of the largest specimen col-

lected, nearly two inches and three-quarters.

" Hornby Island, W. Harvey, 1894 ; two specimens, one with most of

three volutions, and the other with the whole of four volutions and a

part of the fifth preserved."

H.jyerversnm. " Shell sinistral, but in other respects essentially similar

to that of the preceding species.

"Hornby Island, W. Harvey, 1894 ; a single specimen about an inch

and three-quarters in its maximum diameter, with nearly the whole of

one volution remarkably well preserved.
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" It is not at all unlikely that the early volutions of H. Hornbyense

may be coiled indififerently to the right or left, and if so, that this may be

a mere sinistral variety of that species."

In one of the types of //. Hornbyense, it may be added, the summits of

many of the ribs are curiously flattened downward, and this has since

been found to be quite a characteristic feature of the species.

The foregoing descriptions refer exclusively to the spirally coiled por-

tion of the shell, the only part that was then known. Since they were

written, the writer has seen a few additional specimens of the species

from Hornby Island, the only locality at which it is, so far, known to

occur. Two of these, which are now in the Museum of the Survey, are

of special interest. One is a sinistrally coiled specimen, with a consider-

able portion of two and a half of the earlier volutions preserved, collected

by Mr. Harvey in 1895. This specimen, the original of figure 3 on Plate

42, has convinced the writer that H. pprversum is only a sinistral variety

of H. Hornbyense. The other, which is represented by figure 4 on the same

Plate, is by far the largest specimen that the writer has seen, and was col-

lected by Dr. Beadnell in 1895. It is also in the Museum of the Survey, and

is septate throughout. It shews that H. Hornbyense (like H. elongatum)

is at first spirally coiled, but that the calcai-eous tube of which it is com-

posed becomes free, deflected, and bent abruptly on itself somewhat like

the anterior and terminal end of a Hamites or Ancyloceras, before the

commencement of the body chamber. Unfortunately in this specimen (as

in that of H. elongatum figured on plate 12, figs. 1 and la of the second

part of this volume) the deflected part of the shell is completely broken

away and entirely disconnected from the spiral portion, so that, in each

case, it is difficult to get a clear idea of the exact shape of the shell

before it was broken. The tubercles on each side of the periphery or

venter, in this large specimen, are narrowly elongated, in a direction par-

allel to the ribs of which they form a part. A transverse section of the

deflected portion is nearly circular in outline, and the lateral diameter of

the aperture is a little over an inch and a half. Here and there small

portions of the septation are exposed, but in no place can a continuous

sutural line be traced.

It may be that the spiral portion of the shell is more narrowly elon-

gated than was at first supposed, and that this species also may prove to

be referable to Hyatts' genus Bostrychoceras.
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Hamites obstrictus, Jimbo.

Plate 44, fig. 3.

Hamites cylindraceuH ? Defrance. Whiteaves. 1879. This volume, pt. 2, p. 113, pi.

XIV, figs. 2 and 2 a ; but not H. cylindraceus of Defrance or

d'Orbigny.

Hamites obstrictus, Jimbo. 1894. Beitr. zur Kenni. der Fauna der Kreidefonn. von

Hokkaido, in Dames and Kayser's Palteontol. Abhandl., N. Ser.,

vol. VI, p. 38, pi. 7 (23), figs. 2 and 2 a-h.

Hamites obstrictus, Whiteaves. 1896. Trans. Royal Society of Canada for 1895, Second

Series, vol. i, sect. 4, p. 130.

" Posterior extremity of the shell unknown, the prolonged and

reflected portions slender, straight, almost circular in outline in trans-

verse section, unless when abnormally compressed, and separated from

each other by a space about equal in width to the maximum diameter of

the reflected portion, near the aperture.

" Surface marked by prominent, narrow, simple and rarely bifurcating

transverse ribs, which are rounded at their summits and separated by

rather deep concave furrows. Besides the ribs, or rather furrows, there

is a single transverse constriction on the reflected portion of the shell.

On the prolonged portion the ribs are about one millimetre apart, but

on the reflected portion they are nearl}^ two millimetres apart.

" Sutural line as represented on Plate 14, fig. 2 o, of the second part

of " this volume.

" Sucia Islands, J. Richardson, 1874 : one crushed specimen, with the

sutural line well preserved. North-west side of Hornby Island W.
Harvey, 1893: two good specimens, one of them apparently free from

distortion. All three, upon the whole, agree remarkably well with

Jimbo's description and figures of H. obstrictus, although in that species

there are two transverse constrictions of the prolonged portion of the

shell, as well as one on the reflected portion, and the lobes and saddles of

its sutural line are perhaps not quite so numerously incised as those of

the specimen from the Sucia Islands." (Whiteaves, 1896, op. cit. supra,

pp. 130 and 131.)

Quite recently the Imperial University of Tokio, per Mr. H. Yabe, has

presented to the Museum of the Survey an authentic Japanese specimen

of JI. obstrictus. This specimen, though only a cast of the interior of

the shell, with no portions of any of the sutural lines preserved, seems to

be essentially similar to and practically indistinguishable from, the speci-

men collected at the Sucia Islands by Mr. Richardson.
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DiPLOMOCERAS NOTABILE. (N. Sp.)

Plate 44, figs. 4, 4 a and 4 h.

Shell very large when perfect, subcylindrical and transversely ribbed,

ribs simple, leaving no impress upon the cast. The only specimen known

to the writer is a nearly straight piece of the prolonged portion, from

Hornby Island, about ten inches and three-quarters long, and septate for

by far the greater portion of its length. It is slightly compressed at the

sides, broadly oval and not far from circular in transverse section. Near

the smaller end it measures forty-seven millimetres in its diameter from

the siphonal to the antisiphonal side, and thirty-eight mm. in its lateral

diameter. Near the larger end the corresponding measurements are

fifty-five mm. by forty-six.

The ribs are numerous, closely and regularly disposed,, nearly trans-

verse, but slightly oblique, rounded, and about as wide as the shallowly

concave 'grooves between them. On the middle of each side there are

about eight and a half ribs to the inch near the smaller end, and seven at

the larger. In addition to the ribs there are two widely distant, narrow,

transverse constrictions, running parallel with them.

The sutural lines, although well preserved, and exposed over a con-

siderable portion of the surface of one side of the specimen, are so com-

plicated and crowded that it is almost impossible to follow any one of

them quite continuously from the siphonal to the antisiphonal side. A
careful study, however, show that the septation of this specimen is essen-

tially similar to that of Hamites cylindraceus, as figured by d'Orbigny on

Plate 136, figure 4, of the Atlas to the first volume of the "Terrains Cretaces,"

which is the type of Hyatts recently proposed genus Diplotnoceras. In

both there are six lobes, viz., two large laterals (the " lateral superieur
"

and the " lateral inferieur " of d'Orbigny) on each side ; one siphonal lobe

and one antisiphonal. In both, also, the two lateral lobes, on each side,

are very nearly equal in size. But the lobes and saddles of the Hornby
Island specimen are still more numerously incised than are those of the

French fossil, and this may be easily seen by comparing the siphonal

saddle, the largest of the three accessory saddles between the first and

second laterals, and the antisiphonal lobe, of both. The figure of the

siphonal saddle of H. cylindraceus in the Atlas to the Terrains Cretaces,

for example, represents it as entire at the summit and only twice incised

on each side, whereas in the Hornby Island specimen, the same saddle is

twice incised at the summit and four times on each side.

North-west side of Hornby Island, the specimen described and figured,

which has most of the test preserved on one side, but very little on the
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other. It was collected by Captain Gardner who kindly lent it to the writer

for examination and description in 1898, and since then it has been

returned.

This remarkable fossil is evidently much more closely allied to the

Hamites cylindraceus of European authors than is the small and slender

specimen from the Sucia Islands that the writer once doubtfully referred

to that species. The former seems to differ from H. cylindraceus only in

its much more distinctly defined, though rather narrow, annular costse,

and in the more numerous incisions in the lobes and saddles of its sutural

line. It may prove to be nothing more than a local or geographical

variety of H. cylindraceus, D'Orbigny describes the ribs of that species

by the phrase " costis simplicibus evanescentibus," and gives the length

of a specimen as 320 mm., or not quite thirteen inches. Pictet, on page

99 of the second volume of the Paleontologie Suisse, says that the ribs of

H. cylindi-aceus are " tres efTaces."

Anisoceras Cooperi, Gabb. (Sp.)

Plate 43, fig. 1.

^ Aniiaonites Cooperi, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i., p. 69, pi. 14,

figs. 23 and 23 a.

? Hamites Vancouverensis, Gabb. 1864. Idem, vol. i, p. 70, pi. 13, fig. 18.

? Hamites (? Anci/loccTcisJ Vancouverensis, Gabb. 1869. Idem, vol. ii, p. 212.

Heteroceras Cooperi (Gabb) Meek. 1876. Bull. Geol. and Geogr. Surv. Territ., vol. ir,

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

Anisoceras Vancouverensis, Whiteave.s. 1895. Canad. Rec. Sc, vol. vi, p. 313, pi. ii ; and

(1896) Trans. Royal Soc. Canada for 1895, Second Series, vol. i,

sect. IV, p. 131.

The name " .? Ammonites Cooperi" was proposed by Gabb for two or

three very much compressed fragments from near San Diego, the best of

which is figured on Plate 14- of the first volume of the Palpeontology of

California. This fragment does not give the least idea of the shape of

the shell, when entire, and its sculpture is thus described. "The surface

is ornamented by two rows of nodes (on the side 1 ) with ribs extending

across, some passing through one, some through two of the nodes ; while

others originate in one and end in another. By the peculiar arrange-

ment of the ribs, there are about a third more on the middle of the frag-

ment than on the margin«." A portion of the sutural line of this

specimen is also described and figured.

In the same volume, Mr. Gabb describes and figures a specimen from

Comox, which seems to have a very similar kind of sculpture, under the

name Hatnites Vancouverensis. The figure of this specimen shews one

straight limb abruptly bent on itself, as in Hamites, but, in the second
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volume of the Palaeontology of California, Mr. Gabb refers it doubtfully

to Ancyloceras. Its surface is said to be "marked by numerous sharp

ribs crossing the shell, inclined obliquely forwards ; well marked, but

diminished in size on the ventral side ; largest laterally ; each rib carry-

ing a small flattened tubercle on the latero-dorsal angle ; some ribs in the

curve, on the ventral side, exhibit a tendency to tuberculation, but the

shell being broken off at that point, their presence cannot be certainly

determined. Interspaces between the ribs broadly concave." Its septum

is said to be unknown.

Mr. Meek, in 1876, referred a large fragment from Comox, "with

much doubt, to the species described by Mr. Gabb under the name
Ammonites ? Cooperi" and describes and figures it under the name

Heteroceras Cooperi. This fragment does not give an\' idea of what the

shape of the entire shell was like. Its surface is said to be "ornamented

by^moderately distinct annular costse, which pass around rather obliquely.

Two rows of nodes also occur on the outer or dorsal side, at which points

the costte usually bifurcate."

In 1893 and 1895 a few much more perfect specimens, which the writer

has identified with Ham,ites Vancouverensis, were collected at Hornby

Island, and two of these were described at some length, under the name
Anisoceras Vancouverense, in the " Canadian Record of Science," for April,

1895. In this publication the largest and most perfect of these speci-

mens, which has since been presented to the Museum of the Survey by

Mr. Harvey, is figured in outline, This specimen, it is stated, " has

convinced the writer that Ham,ites Yancoiiverensis is a true Anisoceras,

allied to A. armatum,, Sowerby, but devoid of lateral tubercles, also that

the fragment from Comox described and figured by Meek as Heteroceras

Cooperi, is probably a small piece of the abruptly bent part of Anisoceras

Vancouverense. "A similar fragment," now in the Survey collection,

" was collected quite recently by Mr. Harvey at Hornby Island. "It is

most likely also that the fragments of the shell of a cephalopod from the

Chico group of California, for which Gabb proposed the name Ammonites

Coo) eri, are distorted pieces of A. Vancouverense, and if that be the

case the laws of priority may require that the species shall be called

Anisoceras Cooperi, Gabb, (sp.), as the description of Gabb's Ammonites

Cooperi immediately precedes that of his Hamites Vancouverensis." On
the " similar fragment " from Hornby Island, referred to in the foregoing

quotation, the tubercles or nodes on each side of the venter are so prom-

inent, conical and pointed as to suggest the idea that they are spine bases.

Since the paper in the " Record " was written, the writer has seen three

additional specimens of this species from Hornby Island, two of which

have been presented to the Survey Museum. One of these is the beauti-
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ful fossil figured on Plate 43, which was collected by Mr. F. W. Robbins

in 1893. Another is a well preserved example of an unusually small

variety of the species, collected by Dr. Beadnell, and presented to the

Harrogate Museum in England. Through the liberality of the authorities

and members of that institution, however, and with Dr. Beadnell's con-

sent, this interesting and in its way unique specimen has been permanently

transferred to the Survey collection. It is imperfect at both ends, and

measures not quite three inches and a half in its greatest length, by

about two inches in its maximum breadth. At the end the farthest

removed from the bend, the distance between the two limbs is not more

than five millimetres. On the prolonged limb the ribs are unusually fine

and numerous, bub on the anterior portion of the reflected limb, and

especially near the aperture, they rapidly become more distant and less

numerous. At the smaller end of the prolonged limb a small portion of

the septation is exposed, but no considerable portion of a continuous

sutural line can anywhere be traced. No other specimen that the wi'iter

has seen, shews any vestige of the septation.

Anisoceras subcompressum, Forbes. (Sp.)

Plate 45, figs. 1,1a, and 1 b.

Hamites subcompressum, E. Forbes. 1845. Trans. Geol. Soc. Lond., Second Series, vol.

VII, p. 116, pi. XI, fig. 6.

Anisoceras Indieum, Stoliczka (1865) non Forbes. Cret. Cephal. S. India, vol. I, p. 181,

pi. LXXXV, fig.?. 1-.5.

Hamites (Anisoceras) sub'-omprcssiir.i (Forbes) Kossmat. 1894. Beitr. zur. Palaeont.

Oesterreich-Ungarns und des Orients, bd. ix, p. 145 (49), pi.

XIX (v), figs. 10, a-b, 11 a-b, aad 12.

Trent River, V.I., below the Falls, J. Richardson, 1872 : one specimen.

Puntledge or Comox River, near Comox, V.I., W. Devereux, 1890, the

specimen figured ; and S. J. Cliffe, 1893 (?), one specimen ; the property

of the Provincial Museum at Victoria, V.I.

The most perfect of these, the specimen figured, is at first coiled in an

irregular, loose, open spiral, but it rapidly straightens out afterwards

towards the aperture. It consists of rather more than one volution, which

is not coiled upon quite the same plane, its earliest portion being curved a

little to one side. In the specimen from the Trent River, however, the

straighter anterior portion is a little twisted laterally. The surface of

all the specimens is marked by thin, sharp and simple transverse ribs,

with concave grooves between them. In most of the specimens the ribs

are somewhat distant over the whole of the surface, but in the specimen

figured they are comparatively close together posteriorly. Septum un-

known.
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These specimens can scarcely be satisfactorily distinguished fiom the

A7iisoceras which Stoliczka describes and figures under the name A. Indi-

cum in the " Pcila?ontologia Indica," but which Kossmat says is the Ha-

raites suhcompressus of E. Forbes. Dr. Kossmat, who has kindly compared

two of those from Comox with Indian specimens, has come to the same

conclusion. " Tiie specimens from Vancouver," he writes, "agree, when

adult, in all features with Forbes' U. subcoitijjressus, but in young stages

their section is almost circular, whilst the true //. sabcoivprest<us has

in all stages a compressed, oval section. " The Vancouver specimens,

therefore, are, to a certain extent, intermediate between //. Lndicus and

H. subcompressiis, but are more connected with the latter. They seem,

also, to have some constrictions, which are a common feature of //. siib-

compressuf."

Baculites Chicoensis, Trask.

Bacidites Chicotnsis Trask. 1S5G. Proc. San Francisco Acad. Nat. Sc, p. 85, pi. 2, fig. 2.

Baculites ovatus {S&Y 1) Meek. 1857. Trans. Alb.^ny Inst., vol. iv, p. 48.

Baculites inomatus, Meek. 1861. Proc. Acad. Nat. Sc. Philad., vol. xiii, p. 16.

Baculites occidtntalii<, Meek. 1861. Idem. p. 16.

Baculites Chicoejisis, Gabb. 18G4. Geol. Surv. Calif., Palasont., vol. i, p. 80, pi. 14, lips.

27, 2!) and 29 a ; and pi. 17, figs. 27 and 27 «.

" " Meek. 1876. Bull. Geol. and Geogr. Surv. Terr., voi. ii, p. 364, pi.

4, figs. 2 and 2 a, b, c.

Baculites occidentalis. Meek. 1876. Idem. p. ^68, pi. 4, figs. 1, 1 a, h.

Baculites Cliicoensis, Whiteaves. 1879. This volume, pt. 2, p. 114.

Baculites occidentalis-, Whiteaves. 1879. Idem, p. 11.5.

Baculites Chicoensis, C. A. White. 1889. Bull. U.S. Geol. Sur\., No. 51, p. 47.

Since the second part of this volume was written, the writer has seen a

few additional specimens of Baculites collected at Comox by Lady Dou-

glas in 1889, at Hornby Island by Mr. Harvey in 189-i, and at the Sucia

Islands by Dr. Newcombe in 1894. These are here referred to £. Chi-

coensis, in accordance with the opinion expressed by Ur. C A. White in

18S9 (op. cit. supra), in which the writer fully concurs, that he has

" much doubt whether there is more than one species of Baculites in the

Vancouver group."

HoPLiTES Van'couverensis, Meek. (>Sp.)

Aiaraonites Vancouverensis, Meek. 1861. Proc. Acad. Nat. Sc. Philad., vol. xiii, p. 317.

PUicenticeras Vancouverense, Meek. 1876. Bull. Geolog. and Geogr. Surv. Terr., vol.

II, p. 370, pi. 6, figs. 1, 1 a-c.

Ammonites Vancouverensis, Whiteaves. 1879. This volume, pt. 2, p. 103.

Hoplites Vancouverensis, Whiteaves. 1893. Trans. Roj-al Soc. Canada for 1892, vol. x,

sect. IV, p. 118.

A few specimens of this shell were collected at the Suc!a Islands by

Dr. C. F Newcombe in 1894 and 1896.
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Genus Pachydiscus, Zittel (1884).

A. Normalforms, in which the cast of the interior of the shell

is uniformly devoid of transverse and per-iodic constrictions.

Pachydiscus Otacodensis, Stoliczka. (Sp.)

Plate 46, fig. 1.

Avimonites Oiacodcnsh (pars) Stoliczka. 1865. Cret. Cephal. S. India, vol. i, p. 109, pi.

Liv, figs. 3 and 4, and pi. lvi (but not pi. lvii) ; fide Kossniat.

Pachydiscus Otacodensis, Kossmat. 1894. Jahr. K. K. Geol. Reich sanstalt Wien, vol.

44, p. 472.

Pachydiscus Otacodensis, Whiteaves. 1896. Trans Roj'al Soc. Canada for 1895, Second
Series, vol. i, sect, iv, p. 181.

Pachydiscus Otacodensis, Kossmat. 1897. Beitr. zur Paleeont. Oesterreich-Ungarns

und des Orients, p. 98 (163, pi. xvi (xxii), figs. 1 a and 1 h ; and
pi. XVII (xxiii) fig. 1.

Two specimens from the Vancouver Cretaceous have been identified

with this Indian species by Dr. Kossmat. One of these, which the

writer has not seen, is

said to be a fine speci-

men collected at Nanai-

mo, V. I., by Sir James

Hector (presumably in

1860) and now in the

Natura History De-

partment of the British

Museum. Tiie other,

No. 14 of thesmall series

of Ammonites sent to

Dr. Kossmat, and the

original of figure 1 on

Plate 46, is a well pre-

served specimen collec-

ted at Hornby Island,

by Mr. F. W. Robbins,

in 1895, and presented

Tig. 20.— Pachydiscus Otacodensis. Outline of transverse ^y him to the Museum
section of the outer volution, near the aperture, of the of the Survey. It mea-
specimen from Hornby Island represented on Plate 46. gyres about five inches

and a half in its grea-

test diameter, and its aperture is higher than wide, elliptic subovate,

but deeply emarginate by the encroachment of the preceding volution.
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Its umbilicus, which is rather deep and step-shaped, has a rounded

margin, and occupies about one-fourth of the whole diameter. On the

outer volution the surface markings consist of distant, narrow, low

and rather tlexuous, transverse ribs, which become fainter with age

and are almost obsolete near the aperture. On the periphery or siphonal

region, at a short distance from the aperture, si.K of the ribs are from nine

and a quarter to twelve and a quarter millimetres apart. The spaces

between these ribs are comparatively broad and nearly flat, and where the

test is preserved, the interspaces are marked with a few obscure minute

transverse riblets, or small, faint, rounded and very slightly raised ridges,

that are parallel to the ribs.

In the Museum of the Survey there are four other specimens, which,

in the writer's judgment, possess essentially similar characters, and

therefore are probably also referable to P. Otacodensis. Three of these

are from the Comox River, near Comox, V.I., collected by Mr. Harvey

in 1893 : and one from Hornby Island, collected by Mr. Harvey in 1895.

The figured specimen presented by Mr. Robbins, has been examined

b}^ Dr. Kossmat, who has for ^ arded the following notes in regard to

it. "No. 14 agrees in all essential characters with the types of P.

Otacodensis found near Otacod in the collection of Mr. Worth. Some-

times the umbilical wall of the Indian specimens is somewhat higher

than in No, 14, but this character is variable, and I have before me, also,

shells which agree in this feature with your specimen. The ribs of No.

14 fade off near to the umbilical wall, whilst in most of the Indian speci-

mens they reach down only to the middle parts of the sides ; but I have

seen in the Hector collection, a Canadian specimen, (mentioned in my
paper in the Jahrbuch K. K. Geol. Reichsanstalt) showing the same style

of sculpture as the Indian specimens, and there are, on the other hand,

individuals of otherwise typical P. Otacodensis, with relatively long ribsc

which also disappear near the umbilical wall, so that there is no specific

difierence betweeji the specimen from Vancouver and P. Otacodensis.

" The only diflference, which seems to be constant, is the following : on

P. Otacodensis the ribs of the external region are relatively closely

arranged in young and old stages, whilst in a middle stage, (when about

6 or 7 cm. in diameter) the distance of the ribs apart is about 1 to 1^

cm. (sometimes even more) while in the Canadian specimen the distance

is never so great. But I cannot think that this can be considered as of

specific value, though perhaps it might be desirable to regard the

Vancouver form as a local variety. The septa agree perfectly in the

arrangement of saddles and lobes, and in every detail. Plate LVi in

Stoliczka's work represents a specimen with relatively coarse ribs, but, as

3—M. F.
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a rule, the ribs on the outer volution are not more developed than on the

Canadian specimen No. 14."

Pachydiscus Neevesii. (N. Sp.)

Plate 47, fig. 1.

Shell compressed convex and rather narrowly umbilicated, volutions

somewhat closely convolute, a little more than half of the inner ones being

FiQ. 21.

—

PachydAscus Neevesii. Outline of transverse section of the outer volution, near

the aperture, of the specimen from James Island represented on Plate 47.

covered by those that succeed them ; umbilicus occupying one-fourth of

the entire diameter, its margin rounded and its inner wall rather steep.

Aperture higher than wide, broadly subelliptical, but rather deeply

emarginate by the encroachment of the preceding volution.

Surface of the outer volution marked with numerous, very slightly

elevated, gently flexuous, transverse ribs, which are everywhere much

narrower than the very shallowly concave or nearly flat spaces between

them. On the periphery and near the aperture of the specimen figured

the ribs average from two to three millimetres in breadth, and from
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seven to ben (but exceptionally sixteen) mm. apart at their summits.

Most of these ribs are simple and continuous, from the umbilical margin

on one side to that on the other, but they occasionally almost bifurcate

or trifurcate at or near the umbilical margin, and a few shorter ribs are

here and there intercalated between the longer ones, where one or more

faint and obscure minute riblets can also be detected. On each side of

this volution and especially near the aperture, some of the longer ribs are

strongly flattened downward at their summits, and widened, sometimes

for quite a long distance, longitudinally. On the inner wall of the

umbilicus all the ribs are obsolete, and its surface consequently is quite

smooth.

Sutural line not well seen, but apparently very similar to that of

P. Otacodensis.

The largest and best specimen known to the writer, the one figured, is

septate throughout, though most of the sutures are either coverrd by the

test, or so badly worn by exposure, that their finer details are completely

obliterated. Its dimensions are: maximum diameter, 191 millimetres

(or 7^ inches)
; greatest breadth, 75 mm. (or 3 inches) ; width of um-

bilicus, about 47^ mm.

James Island, north of Victoria, V,I., Mr, Fred. Neeves, January, 1888:

the fine specimen figured, which has most of the test preserved and upon

which the preceding description was based. It was kindly lent to the

writer by the Natural History Society of British Columbia.

A crushed and distorted but testiferous specimen, some three inches

and a half in its greatest diameter, collected by Mr. A. Raper in 1893 from

the Vancouver Co'al Company's No. 1 shaft, at Nanaimo, and presented

by him to the Provincial Museum at Victoria, is probably referable to

this species. Its outer volution is marked by about thirty narrow,

transverse but slightly flexuous, simple ribs, with broad flat spaces

between them. Some of these ribs extend to the umbilical margin, but

others not quite so far.

Hornby Island, W. Harvey (1893, 1894 or 1895) : a well preserved

specimen, a little more than six inches in its greatest diameter, of a

variety of this species in which the ribs are nearly obsolete anteriorly,

the outer half of the last volution being almost or quite smooth. This

specimen is the property of the Provincial Museum at Victoria.

Sucia Islands, J. Richardson, 1874 : a large and well preserved frag-

ment, consisting of about half of one volution, which is not quite four

inches and a half in length, by about two and a half in breadth.

P. Neevesii, apparently, has much more numerous and more closely

disposed ribs than P. Otacodensis, and the outer volution of the former is

3^—M. F.
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more compressed laterally. The fragment of a whorl from the Cretaceous

rocks of Saghalien (Sachaliu) that Friedrich Schmidt' figures under the

name Ammonites planulatus, ^ has a very similar kind of ribbing to that

of P. Neevesii, but the Saghalien specimen is marked also with distinct

and distant, periodic constrictions. Dr. Kossmat, who has examined the

Sucia Island fragment of P. J^eevesit, and a good photograph of the James

Island specimen, writes that he knovrs no species with which they could

be united.

Pachydiscus Suciensis, Meek. (Sp.).

Ammonites conqilexus, var. Suciaensis, Meek. 1861. Proc. Acad. Nat. Sc. Philad., vol.

XIII, p. 317.

Ammonites Brewerianus, Gabb (pars). 1864. Geol. Surv. Calif., Palseont., vol. i, pi.

XXVII, figs. 199 and 199 6, c ; and pi. xxviii, fig. 199 a.

Ammonites complcxus? var. Suciaensis, Meek. 1876. Bull. Geol. and Geogr. Surv.

Terr., vol. ii, p. 369, pi. v, figs. 2 and 2 a, b, c.

Ammonites complexus, var. Suciensis, Whiteaves (pars). 1879. This volume, pt. 2, p.

106 ; but only the specimen referred to on p. 107, as No. 1, and per-

haps that referred to as No. 2.

The original types of A. cornplexus, var. Snaiaensi-i are from the Sucia

Islands, and Comox, V.I., where they appear to have been collected by

Mr. George Gibbs in 1S5S.

In the second part of this volume, on pages 107 and 108, six of the

specimens collected by Mr. Richardson were identified with this species.

Of these. No. 1 is clearly a typical specimen of P. Suciensis. It is a

well preserved cast of the interior of the shell, nearly four inches in its

greatest diameter, from the Sucia Islands. No. 2 is a cast of the interior

of the outer volution of a large specimen of a species of Pachydiscus,

from North West Bay, Vancouver Island. Its shape and sculpture are

very similar to those of P. Suciensis, but its rilts are much more prominent

proportionately, though perhaps not more so than would be consistent

with its being a well marked variety of that species. Nos. 3, 4^ 5 and 6,

from the Trent River, V.I., are probably distinct from P. Suciensis. Dr.

Kossmat, who has seen one of the best of these four specimens, thinks

that it may possibly be referable to P. Nervherryanus, but in each of the

four the outer volution is subglobose and much more convex. Outside

of the emargination caused by the encroachment of the previous volution,

the aperture of these Trent River specimens is wider than high, whereas

that of P. Newberryanus is much higher than wide. At one time the

writer thought that Nos. 3, 4, 5 and 6 were conspecitic with the Ammon-
ites Arrialoorensis oi Stoliczka, (erroneously cdWed A. Deccanensis on Plate

* On Plate 1, figs. 5 to 7, of volume xix, of the Memoires de rAcademie Imperiale

des Sciences de St. Petersbourg, Seventh Series, 1873.
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LXiv, fig. 1, of the Cretaceous Cephalopoda of Southern India), but it

would now seem that the former are marked with a few distant periodic

constrictions as well as ribs, and that the latter is not.

The large specimen figured by Mr. Gabb, as Ammonites Newherryanus,

on Plates 27 and 28 of the first volume of the Palseontology of

California, which he said he obtained on Vancouver Island in the fall of

1863, is now in the Museum of the Academy of Natural Sciences of

Philadelphia, and has been kindly lent to the writer, for study, by Dr.

H. A. Pilsbry. An actual examination of this specimen has corroborated

the view expressed in the second part of this volume that it should be

referred, not to P. Neicherryanus, but to P. Suciensis. In this and other

specimens of P. Suciensis the low, distant ribs are often curiously flat-

tened downward at their summits, for some length on the periphery or

siphonal region, but not on the sides.

Several typical and characteristic examples of P. Suciensis were collected

at Hornby Island, by Mr. Harvey, in 1895 and 1896, and four of tliese

are now in the Museum of the Survey. An unusually fine specimen of

the same species, about six inches in its maximum diameter, collected at

the Sucia Islands, by Dr. Newcombe, in 1896, and now the property of

• the Provincial Museum at Victoria, has also been lent to the writer for

examination. It shews all the details of the siphonal and first and second

lateral lobes and saddles excellently, and has a small portion of the test

preserved.

Pachydlscus Haradai, Jimbo.

Packydiscus Haradai, Jimho. 1894. Beitr. zur Kenntniss der Fauna der Kreideform,

von Hokkaido, in Dames and Kayser's Palaeontologische Abhandk,

Neue Folge Band ii, Heft 3, p. 29, Taf. ii, (xviii)figs. 2, 2a, b.

„ M Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second

Series, vol. i, p. 132, pi. in, fig. 6.

" Nanaimo River, ten miles from its mouth, A. Paper, May, 1893: a fine

specimen about six inches in its maximum diameter, which agrees remark-

ably well with Jimbo's description and figures of P. Haradai." " Its

volutions are compressed at the sides, the periphery is regularly rounded,

and the umbilicus occupies rather less than one-third of the entire dia-

meter. There are eleven large continuous and distant ribs on the outer

volution, with from one to four rather smaller and shorter ribs between

them, and the intervals between all of them are finely and transversely

striated." (Whiteaves, 1896, op. cit. supra.)

The Japanese type of P. Haradai is described as measuring 160 mm.
(or 6 1 inches) in its greatest diameter, and as being marked by about

eleven long ribs, bearing a single elongated tubercle on the 'umbilical
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margin on both sides, and with one to three shorter ribs between each pair

of the longer ones. In the figure of this specimen, however, the tubercles

are represented as obscure and ill defined on some of the ribs and as quite

obsolete on the others.

Pachydiscus (Haradai ? var.) perplicatus,

Plate 48, fig. 1.

Shell apparently very similar to that of P. Haradai in general form, but

with its surface marked by much larger and more prominent transverse

ribs, or coarse rib like folds,

with more deeply concave

grooves between them.

The only specimen that the

writer has seen is a well

preserved cast of the inte-

rior of the shell of a speci-

men, with a little more

than the whole of one side

worn away, except at A,

where part of the siphonal

region is preserved. The

portion that remains is

about six inches and a half

in its greatest diameter,

and the specimen, when

entire, was probably rather

more than seven inches in

diameter. Its outer volu-

tion is marked by fourteen

long and slightly flexuous,

simple ribs, or rib-like folds, with usually one, but occasionally two,

shorter ribs intercalated between each pair of the longer ones. These

latter are narrowest, most prominent and abruptly truncated at the

umbilical margin, but broader and not so prominent on the periphery.

The six nearest to the aperture average from a little less than an inch to

an inch and a quarter apart, measuring from the middle of their summits

and near to the periphery. Septation unknown.

Comox Eiver, near Comox, V.I., J. R. Bennett, 1896 : one specimen,

which he has kindly presented to the Museum of the Survey.

Some of the long ribs seem to bear a low, conical, and transversely

elongated tubercle on the umbilical margin, but this appearance is partly

Fig. 22.

—

Pachi/discus (Haradai? v&v.) perplicatus.

Outline of transverse section of the outer volution,

at A, the only place where any part of the

siphonal region is preserved, and httiveen the ribs,

of the specimen from the Comox River represen-

ted on Plate 48.
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due to the abrupt truncation of the ribs there. It is doubtful whether

this specimen should be regarded as a well marked variety of P. Haradm,

or as the type of a distinct and previously U! described species.

Pachydiscus binodatus. (N. Sp.)

Plate 49, figs. 1, & 1«.

Shell strongly libbed and moderately inflated, but depressed in the

middle on both sides, the umbilicus occupying a little more than one third

of the entire diameter, though its

margin is rounded and indistinctly

defined. Volutions rather closely

involute, more than one half of the

inner ones being covered by those

which succeed them, increasing

rapidly in size, the outer one round-

ed between the ribs and near the

aperture, but subpentagonal upon

the ribs, where the siphonal region

is broadly flattened, and the sides

slightly and somewhat obliquely

compressed. Between the ribs, and

near the aperture, the outline of a

transverse section of the outer

volution is not far from circular,

but wider than high, and concavely

and rather deeply emarginate by the encroachment of the preceding

volution ; but if taken at the ribs the section is more nearly pentagonal.

Surface of the outer volution marked by rather distant, usually

simple, but sometimes bifurcating longer ribs which are prominent and

concavely curved on the sides, but feebly <;eveloped, almost obsolete and

nearly straight in the flattened siphonal region, at least near to the aper-

ture. All of these longer ribs extend to, or commence at, the umbilical

margin, and alternate with one or two shorter ones. On the outer portion

of the last volution each rib bears two large obtusely conical nodes, one

on each side of the periphery or venter, at the ventrolateral angle.

Sutural line apparently like that of a typical Pachydiscus, as figured by

Zittel in the second volume of his Handbuch der Pal?eontologie.

Comox River, near Comox, V.I., W. Harvey, 1893 : a well preserved

cast of the interior of the shell, about four inches in its maximum
diameter, the property of the Provincial Museum at Victoria.

Fig. 23.

—

Pachydiscus binodatus.—Outline

of transverse section of the outer volu-

tion, between the ribs and not far from

the aperture, of the specimen from the

Comox River, represented on Plate 49.
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The pair of large nodes on the ventrolateral angles of each rib is the

most conspicuous feature of this shell, and one which will readily distin-

guish it from all the described American species of Pachydiscus. Dr.

Kossmat, who has seen the type specimen from Comox, thinks that it is

quite distinct from any Indian or European species known to him, and

that it is one of the most peculiar types of Pachydiscus in the Vancouver

Cretaceous.

B.—Ahei'rant species, in tvhich the cast of the interior of the

shell is usually marked tvith transverse periodic constrictions.

Pachydiscus Newberryanus, Meek. (Sp.)

Avimonites Nexvberryanus, Meek. 1857. Trans. Albany Inst., vol. iv, p. 47 (not A. New-
berri/anus, Gabb, 1864, Geol. Snrv. Calif., Palseont., vol. i,

p. 61, pi. 27).

., 1. Meek. 1876. Bull. Geol. and Geog. Surv. Terr., vol. ii, p. 367,

pi. 41, figs. 3, 3 «, h.

I, M Whiteaves. 1879. This volume, pt. 2, p. 109, pi. 15, figs. 1

& 1 «.

Desmoceras Newherryannm, Whiteaves. 1893. Trans. Royal Soc. Canada for 1892, vol. x.,

sect. IV, p. 114.

Pachydiscus Newherryanus, Stanton. 1896. Bull. U.S. Geol. Surv., No. 133, j). 16.

The original type of Ammonites Newherryanus is from Nanaimo, Y.I.,

where it appears to have been collected by Mr. J. M. Turner in 1856.

The specimen described and figured under that name by Meek in the

Bulletin of the Geological and Geographical Survey of the Territories is

from Comox, V. I., and was probably collected there by Mr. George Gibbs

in 1858. It is said to be " 2-28 inches in its greatest diameter " and its

surface markings are thus described: " Surface ornamented by distinct

rounded costse, which occasionally bifurcate near the umbilicus, and

about half-way across toward the periphery, in crossing which they curve

slightly forward ; depressions between the costse generally about equaling

the latter in size, but at intervals of about five or six times to each turn,

a deep sulcus or constriction is seen on internal casts, produced by the

occasional thickening of the lip, at regular intervals of about every fifth

of each turn. A single row of small transversely elongated nodes sur-

rounds the umbilicus."

1.— Typical form, in which the periodic constrictions are well defined.

On Vancouver Island, specimens that are apparently referable to the

typical form of this species were collected by Mr. Richardson, at Brown's

River (a tributary of the Puntledge or Comox River), and the lower part

of the Trent River, in 1871, and at North West Bay in 1873 ; also by

Mr. Harvey, on the Nanaimo River, in 1901. Similar specimens have
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been collected at the Sucia Islands by Mr. Richardson, Dr. Newberry

and Dr. Newcombe. The largest specimen in the Museum of the Survey

is eighteen inches across, as already stated, on page 110 of this volume.

Dr. Kossm it writes that the septa of A. Neicberryanus are " certainly

not the septa of a Bestnoceras." and adds that the specimens from Cura-

shewa Inlet, in the Queen Charlotte Islands, originally referred to

Ammonites Beudanti on page 205 of this volume, and subsequently

called Desmoceras (Puzozvi) Dmvsoni on page 286 of the same volume,

are typical examples of the genus. But, in the second volume of his

" Handbuch der Pahtontologie " all that Zittel says of the sutural line of

Pachydiscus is, that it is only a little less finely incised than that of

Haploceras or Desmoceras. And, it would be difficult to find an Ammonite

that has a more finely or more frequently incised sutural line, than

Pachydiscus Suciensis.

As already stated, on pages 344 and 345, it is probable that the four

Ammonites from the Trent River, collected by Mr. Richardson, and

referred to on page 208 of this volume as Ammonites complexus, var.

Suciensis, specimens Nos. 3, 4, 5 and 6, may rather indicate an unusually

globose or subglobose form of P. Newberryanus.

S.—Abyiormal form, in which there arc no periodic

constrictions on the cast of the interior of the shell.

Shopland, near Maple Bay, Cowitchan district, about thirty miles south

of Nanaimo, V.I., a well preserved and nearly perfect cast of the interior

of the shell, about ninety-eight millimetres or nearly four inches in its

greatest diameter. On the outer volution of this specimen thirteen of the

ribs are rather larger, more prominent, and longer than the rest, and between

each pair of the larger ribs there are from one to four smaller ones. Two
similar but not quite so well preserved specime; s in the Museum of the

Survey v, ere collected on the Nanaimo River by Mr. Harvey in 1901, but

one of these shows two periodic constrictions at a short distance from the

aperture.

Pachydiscus multisulcatus. (N. Sp.)

Plate 50 ; the only figure.

Shell inflated, but very slightly compressed at the sides ; umbilicus oc-

cupying about one-third of the entire diameter, its margin rounded and

its inner wall rather steep. Volutions increasing rather rapidly in size,

somewhat closely embracing, about one-half of each of the inner ones

being covered ; aperture nearly as wide as high, widely subovate, but

concavely emarginate by the encroachment of the preceding volution.
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Surface marked with comparatively distant, large and prominent, but

rather narrow, subangular, more or less acute and slightly flexuous

transverse ribs, of unequal length also by a few transverse constrictions,

representing periodic arrests of growth. The longer ribs, which extend

on both sides to the umbilical margin, often bifurcate at about the middle

of each side, but some of them are simple. On the outer volution of the

best specimen known to the writer, there are twenty-six of these longer

Fig. 24.

—

Pachydiscus muUisulcatus. Outline of transverse section of the outer volution,

between the ribs and near the aperture, of the specimen from North

West Bay, V.I., represented on Plate 50.

ribs, and six or seven periodic constrictions. A single shorter rib is

usually intercalated between each pair of the longer ribs, but in one place

there are three of the shorter ribs between two of the longer ones. All

the ribs are separated by widely concave grooves, and on the periphery of

the specimen figured, between the last pair of constrictions, the ribs

average from eleven to fourteen millimetres apart, at their summits. The

periodic constrictions are not very conspicuous, but are usually a little

deeper than the ordinary grooves between the ribs.

Sutural line unknown, only a small part of the septation being visible

in either of the specimens known to the writer.
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Among the specimens that were referred to Ammonites Nervherryanus

in the second part of this volume, two of the ten from North West Bay,

V. I., that were collected by Mr. Richardson in 1873, are said (on page

110) to "differ from the rest in some rather important particulars." One

of these specimens, the original of the figure on Plate 50, measures about

seven inches and a half in its maximum diameter. It is almost perfect

and fairly well preserved on one side, but badly water worn on the other.

The other specimen is a large water worn fragment with the finer details

of most of its surface ornamentation completely obliterated. The more

perfect of these two specimens, at any rate, seems to difier from P. Neiv-

herryanus, not only in its more inflated volutions, but more particularly

in its higher ribs, with much broader grooves between them. Dr. Kossmat,

who has seen a good photograph of this specimen, thinks that it belongs

to a species allied to P. Neivherryanus, from which it differs in "its

smaller degree of involution (only one half) and the less numerous and

more prominent ribs." Judging from the photograph, he adds, "it seems

to me that the constrictions are more strongly bent forward than the ribs

behind them, so that they have the tendency to cut off one of the ribs.

This character is not observed in P. Neivberryanus^ Quite recently, in

October, 1901, an imperfect hut characteristic specimen of this species,

about five inches in its greatest diameter, was collected two miles and a

half up the Nanaimo River, V.I., by Mr. Harvey.

Desmoceras Selwynianum, Whiteaves.

Ammonites Selwynianus, Whiteaves. 1879. This volume, pt. 2, p. 104, pi. 13, figs. 1, and ia.

Desmoceras Selwt/niammi, Kossmat. 1897. Beitr. znr Palseont. Oesterreich-Ungarns

und des Orients, vol. xi, p. 148.

Sucia Islands, Dr. C. F. Newcombe, 1894 : two specimens. West side

of Denman Island, half a mile south of Village Point, W^. Harvey, 1896 :

two small specimens,, the largest not quite forty-nine millimetres, or nearly

two inches in it greatest diameter.

One of the original types of Amm.onites Sehcynianus, from the Sucia

Islands, has been kindly compared by Dr. Kossmat with Indian speci-

mens of A. diphylloides, Forbes, of which it was thought possible that it

might be a variety. In regard to this specimen. Dr. Kossmat wrote as

follows :

—

"A. Selwynianus is a near ally of the S. Indian A. diphylloides,

which is clearly a Desmoceras, as shown by its septa. Allied species of

Desmoceras occur in Europe also, for example D. pyrenaicum, Grossouvre

(Ammonites de la Craie Superieure, Paris, 1893, pi. xxxvii, fig. 9), in the

Senonien of France. The septa can only partially be seen on the speci-

men sent by you, but they are certainly very similar to those of D. di-

phylloides. An important difference between the two species is the very
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narrow tongue-like process of each constriction, on the external side of

A. Selwynianus. In A. diphylloides these processes are much more

rounded." These conclusions, it will be seen, are essentially similar to

those previously arrived at by the writer in 1879. and expressed on page

105 of this volume.

Pleuropachydiscus Hoffmannii (Gabb). Var.

Ammonites Hoffmannii, Gabb. Var. 1869. Geo]. Surv. Calif., Palseont., vol. ii, p. 131,

pi. 20, fig3. 8 and 8 a.

Desmoceras Hoffmannii, Stanton. 1897. Journ. Geol. Chicago, vol. v, pp. 597 and 598.

Pleuropachydiscus Hoffiaanni, H,yatt. 1900. In Eastman's ti'ansl. of Zittel's Text Book

of Palaeontology.

A well preserved and testiferous fragment of an Ammonite collected

at the Sucia Islands by Dr. Newcombe in 1896, seems to be identical

with the variety of A. Hoffmannii, from Cottonwood Creek, that Gabb

describes on pages 131 and 132 of the second volume of the Palseontology

of California, and figures on Plate 20 of that volume, though it is not

very much like the typical form of that species. In the Sucia Island

fragment the volution is not quite so wide as high, and the surface

ornamentation consists of very small, flexuous, transverse ribs, with a

comparatively large rib interposed at distant intervals. Between two of

these larger ribs there are about twenty-five of the smaller.

Hauericeeas Gardeni (Baily).

Ammonites Gardeni, Baily. 1855. Quart. -Tourn. Geol. Soc. London, vol. ii, p. 4.56, pi. ii,

fig. 3.

II II Stoliczka. 1865. Cret. Cephal. S. India, p. 61, pi. 33, fig. 4.

.1 .1 Whiteaves. 1879. This volume, pt. 2, p 102.

Desmoceras Oardeni, Zittel. 1884. Handbuch der Palseont., Band ii, p. 466.

II 11 Yokoyama. 1890. Versteiner. ausder Japanische Kreide, Palseonto-

graphica, vol. xxxvi, p. 184, pi. xx, figs. 10, «, h, c.

Desmoceras (Hauericeras) Gardeni, Kossmat. 1897. Beitr. zur Palseont. Oesterreich-

Ungarns und des Orients, vol. xi, p. 123, pi. xviii,

figs. 7, 8 and 10.

Puntledge or Comox River, atComox, Y.I., Dr. C. F. Newcombe, 1892,

two specimens, one of them a well preserved cast of the interior of the

chamber of habitation; and J. B. Bennett, 1894 or 1895, four specimens.

Trent River, V". [., W. Harvey, 1896, one specimen and a fragment

;

Nauaimo River, W. Harvey, 1901, two specimens; all determined by

the writer.

Of two of these specimens from Comox, Dr. Kossmat wrote as follows

:

"The Vancouver specimens of D. {H.) Gardeni agree perfectly with the



353

S. African types and the S. Indian specimens compared by me. Section,

sculpture, involution, constriction, sutural line, are quite the same in all.

The body-chamber which you have sent is distinguished by its very deep

constriction (quite similar, deep constrictions are visible in S. African

specimens although they are not figured) and by its narrow mouth."

H. Gardeni is now known to occur in the Upper Cretaceous rocks of

Japan. It had previously been collected from rocks of the same age in

Natal, Southern India, and Vancouver Island.

Gasteropoda.

Cyliciina costata, Gabb.

Cidichna costata, Gabb. 18(54. Geol. Surv. Calif., Palieont., vol. i, p. 143, pi. 21, fig.

107.

In 1901, a few specimens that are probably referable to this species

were collected at Brennan Creek, near Wellington, by the Rev. G. W.
Taylor, and from the roof of the coal at the New Vancouver Coal Go's,

mine, Nanaimo, by Mr. Harvey. These speciujetis may be described as

follows

:

Shell small, subcylindrical, narrowly elongated and nearly twice as

long as broad, when full grown : spire sunk, its position indicated by a

deep, narrow pit ; aperture rather narrow posteriorly, wider anteriorly

;

posterior end of the outer lip projecting slightly beyond that of the pre-

vious volution and very narrowly rounded at its junction with the

columellar lip.

Test thin, surface smooth and polished, but encircled with numerous

revolving incised lines or minute linear spiral grooves, which ai'e usually

much narrower than the spaces between them. Under a rather powerful

simple lens, each of these incised lines is seen to consist of a single,

regular row of minute punctures, like those represented by figure 8b, on

Plate 16, of the second part of this volume, and the whole of the n st of

the surface to be still more minutely and longitudinally striated.

Approximate dimensions of the largest specimen that the writer has

seen : maximum length, not quite nine millimetres
;
greatest width, five

mm. '

These specimens have the same kind of sculpture as those referred to

on page 132 of the second part of this volume, with a query, as possibly

a variety of Bulla Hornii, Gabb, under the name Haminea Hornii,'h\xt

the former are much more narrowly elongated.
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It is possible, also, that the sp-^cimens collected by Mr. Richardson, at

Blunden Point, V.I., and at Hornby Island, that were doubtfully referred

to Bxdla Hornii, may rather be referable to Cylichna costata. Those

from Admiralty and the Sucia Islands, collected also by Mr. Richardson,

are, however, shorter and wider in proportion to their length, and these

are very similar to Bulla Hornii, as figured by Gabb, much more so than

figure y, on Plate 16, of the second part of this volume would leave one

to infer. It is not at all likely that Gabb's typical B. Hornii is a true

Bulla, as that genus is now restricted. The specimens from the Admi-

ralty and Sucia Islands that have been identified therewith may be refe-

rable to Cylichna rather than to Haminea, and may indeed prove to be

only a short and wide form of C. costata.

CiNULIA OBLIQUA, Gabb.

Cinulia obliqna, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i, p. Ill, pi. 19, figs.

64, and 64 a, b, c.

Whiteaves. 1879. This volume, pt. 2, p. 1.31.

White. 1889. Bull. U.S. Geol. Surv., No. 51, p. 45.

Specimens which are obviously referable to this common specie-^ were

collected at the Sucia Islands by Dr. Newcombe in 1894 and 1896; at

Brennan Creek, V.I., by the Rev. G. W. Taylor in 1901 ; and on the

Nanaimo River, two and a quarter to ten or twelve miles from its mouth,

by Mr. Harvey in 1901.

Trochaot^on semicostatus. (N. Sp.)

Plate 44, fig. 5.

Shell very small, narrowly subovate or ovately subcylindrical, fully

twice as long as wide, with a short, angularly step-shaped spire, and

narrowly rounded base. Spire composed of four volutions ; outer volution

shouldered above, widest at and for a short distance below the shoulder

and narrowing gradually into the narrowly rounded or somewhat pointed

base, or termination anteriorly.

Surface marked with numerous minute and close-set ribs, that cross

the volutions transversely but become obsolete at the base of the outer

volution. These ribs can only be seen with the aid of a lens, and are

merely indicated in the figure.

Roof of coal. New Vancouver Coal Co.'s mine, Nanaimo, V.I., W.

Harvey, 1901 : six fairly well preserved but imperfect or distorted

specimens, the largest of which is not quite six millimetres long.
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This is a much smaller species than the 2'. cylindraceus ? (or T. Skide-

gatensis) of the Cretaceous rocks of the Queen Charlotte Islands, with a

distinctly step-shaped spire, and very minute ribs that evanesce on the

outer volution anteriorly.

Zittel, in his ' Handbuch der Palseontologie,' regards TrochactcBon,

Meek, as a synonym of Actoeonella, d'Orbigny, and Dr. Paul Fischer, in

his Manuel de Conchyliologie, says that it indicates a mere section of

that eenus.

SuRCULA (raricostata ? var.) Hornbyensis.

Surcula raricostata, Gabb, var. Whiteaves. 1879. This volume, pt. 2, p. 116, pi. 15,

tigs. 2 and 2 a.

The five specimens from Hornby Island that are referred to in the

second part of this volume as a variety of S. raricostata, are probably

distinct therefrom, and it seems desirable to distinguish the Canadian

from the Californian specimens by a local and at least varietal, if not

specific name.

Bela cretacea. (N. Sp.)

Plate 44, fig. 6.

Shell small, angularly subfusiform, and about twice as long as wide,

spire shorter than the outer volution ; whorls five, the third and fourth

obliquely compressed above, laterally compressed below, and subangular

at about their mid-height; the outer one moderately convex, obliquely

compressed next to the suture, subangular and most prominent consider-

ably above its mid-height, thence tapering abruptly and rapidly into

the narrow, nearly straight and channeled base.

Surface marked with flexuous nodose ribs and raised lines of growth,

that cross the volutions transversely and run parallel with the outer lip,

also by numerous, close-set, minute and rounded spiral ridges. The ribs

are most prominent and distinctly nodose on the spiral angulation or

shoulder of the later volutions, and the nodes, when examined with a

lens, are seen to be obtusely conical and laterally compressed.

Hornby Island, W. Harvey, 1895 : two specimens, both of which are

now in the Museum of the Survey. The figured specimen, which is the

more perfect of the two, is about ten millimetres in length.
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RosTELLiTEs Gabbi, White. (Sp.)

Volutilithes Navarroensis, Cxabb. 186.4. Geol. Surv. Calif., Palaeont., vol. I, p. 102, pi.

19, fig. 56; but, according to Dr. 0. A. White, not V.

Navarroensis, Shumard, 1861.

Rostellites Navarroensis, Conrad. 1865. Amer. Journ. Conch., vol. I, p. 363.

Fulgiiraria Navarroensis, Whiteaves. 1879. This volume, pt. 2, p. 117, pi. 15, figs. 3

and 3 «.

Fulguraria Gahhi, White. 1889. Bull. U. >S. Geol. Surv., No. 51, p. 23. pi. in, fig. 1.

Rostellites Gahhi (White) Dall. 1890. Trans. Wagner Free Instit. Sc. Philad., vol. ill,

p. 71.

Sucia Islands, Dr. Newcombe, 1894, one specimen ; Bvennan Creek,

V.I., Rev. G. W. Taylor, three specimens; and New Vancouver Coal

Go's. Mine, Nanaimo, V.I., W. Harvey, 1901, one specimen.

Fusus'KiNGii, Gabb.

Fus^is Kinga, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i, p. 85, pi. 28, fig. 204.

Whiteaves. 1879. This volume, pt. 2, p. 119, pi. 15, fig. 4.

White. 1889. Bull. U.S. Geol. Surv., No. 51, p. 46.

Sucia Islands, Dr. Newcombe, 1894 or 1896 : one specimen.

Pebissolax brevirostris, Gabb.

Plate 43, fig. 3.

Pcrissolax brevirostris, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i, p. 91, pi. 18,

fig. 43.

„ M Whiteaves. 1879. This volume, pt. 2, p. 121.

White. 1889. Bull. U.S. Geol. Surv., No. 51, p. 46.

Hornby Island, W. Harvey, 1895 : a young specimen. Sucia Islands,

Dr. Newcombe, 1894 or 1896 : the nearly adult and well preserved

specimen figured, in which, however, no part of the outer lip is shewn,

—

and two smaller ones. Quarry on Protection Island, W. Harvey, 1901 :

three imperfect but fairly characteristic specimens. Brennan Creek,

V. I., Rev. G. W. Taylor, 1901 . three specimens.

In the first volume of the American Journal of Conchology, published

in 1S65, and on page 363, Conrad says that the genus Perissolax is

"peculiar to the Eocene formation" and that P. brevirostris is "not a

member of the genus, to which it is somewhat doubtfully referred by

Mr. Gabb." Dr. Paul Fischer, in his Manuel de Conchyliologie, makes

Perissolax a subgenus of Tudicla.
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HiNDSiA NODULOSA, Whiteaves.

Plate 43, fig. 2.

Fosciolaria nodulosa, Whiteaves. 1874. Geol. Surv. Canada, Rep. Progr. for 1873-74

p. 268, pi. of fossils, figs. 7 and 7a, but not Ih.

Hindsia nodulosa, Whiteaves. 1879. This volume, pt. 2, p. 125, pi. 15, figs. (5 and 7.

Sucia Islands, Dr. Newcombe, 1896: the specimen figured, which shews

the characters of the aperture unusually well. The inner lip shews a

thick and comparatively broad deposit of callus or enamel, and two small

transverse plicje. The inner surface of the thickened outer lip has two

comparatively large, median denticles, and a small posterior denticle.

Brennan Creek, V. I., Rev. G. W. Taylor, 1901 : two specimens that

are apparently referable to this species.

Sycodes glaber, Shumard. (Sp.)

Pyrulaglahra, Shuniard. 1S5S (?) Trans. Ac. St. Louis for 1857, vol. i, i>. 125.

Ficuscyprfeoides, Gabb. 1864. Geol. Surv. Calif., Palaeont., vol. i, p. 115, pi. 19, fig. 58.

Sycodes cyprceoides, Gabb. 1869. Idem, vol. ii, pp. 160 and 221.

Sycodes glaber, Wliiteaves. 1879. This volume, pt. 2, p. 125.

Sucia Islands, Dr. Newcombe, 1894 or 1896 : two specimens. It is,

however, just possible that the specimens from Vancouver and the Sucia

Islands that have been referred to this species, may prove to be immature

examples of the next.

Cypr^ea Suciensis, Whiteaves.

Cyprcea Suciensis, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second Seiies,

vol. I, sect. IV, p. 127, pi. m, fig. 5.

Original description.—" Shell small, moderately inflated, narrowly

subovate and a little more than half as broad as long, emarginate at both

ends, but much more deeply so posteriorly than anteriorly. Spire entirely

covered when the outer coating of enamel is perfect, but in the only

specimen collected the enamel is partially exfoliated in such a way as to

show that underneath it the spire is very small, conical, and composed of

at least four volutions, also that it extends just as far backward as the

produced posterior end of the outer lip. This partial exfoliation of the

outer layer of enamel is, however, barely perceptible to the naked eye,

and is not shown in the figute. Outer volution very large in propor-

tion to the rest, broadest and most inflated a little behind the mid-length,

abruptly attenuate behind, but narrowing much more gradually in front,

its anterior margin being narrowly rounded ; outer lip thickened exte-

4— M. F.
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riorly and considerably produced behind ; inner or columellar lip also

produced behind and separated from the outer lip by a narrow channel

or canal ; characters of the interior of the aperture unknown, though it

clearly extended the whole length, and is narrow and linear behind.

" Surface smooth.

" Dimensions of the specimen described (which has been kindly pre-

sented by its discoverer to the Museum of the Geological Survey) :

length, twenty millimetres
;
greatest breath, twelve millimetres.

"Sucia Islands, Dr. C. F. Newcombe, 1894.

"Most of the aperture of this interesting little fossil is filled with the

tough and tenacious matrix, so that it is impossible to ascertain whether

there are or are not any crenulations on the inner surface of the outer

lip, or any denticulations or plications on the columellar side. The

external characters of the specimen, however, would seen to show that it

is a small smooth Cyprcea, very closely allied to the C. Cunlijfei of

Forbes, * from the Arrialoor group of the Trinchinopoly district of

Southern India, and it may prove to be only a variety of that species.

The Cyproea Bayerquei and C. Mathewsoni, described in the first and

second volumes of the Pala3ontology of California, as from the Tejon

group of that state, are now generally regarded as Eocene fossils."

Tessarolax distorta, Gabb.

Tessarolax distorta, Gabb. 1864. Geol. Surv. Calif., Pala-ont., vol. i, p. 12(i, pi. 20, fig^s.

82 and 82, a-b.

Whiteaves. 1879. This volume, pt. 2, p. 123.

1. u Whiteaves. 1890. Trans. Royal Soc. Canada for 1895, Second Series,

vol. 1, sect. IV, p. 127.

Several much finer specimens of this singular species than the one

obtained by Mr. Richardson in 1871, were collected at Hornby Island

by Mr. Harvey, in 1894, 1895 and 1897, and most of these are now in

the Museum of the Survey.

Anchura callosa. (N. Sp.)

Anchura stenoptcra, Whiteaves. 1879. This volume, pt. 2, p. 123, pi. 15, figs. 11 and

11 a ; but probably not Jtostellaria stenoptcra, Goldfiiss (1844.)

Shell fusiform, spire elongated, turreted, slender outer volution ex-

panded and alate, though the exact shape of the alation is not shown in

the only specimen that the writer has seen. Volutions eight or nine,

*Transactions of the Geological Society of London, vol. vii (1846), p. 134, pi. 12, fig.

22 ; and Stoliczka (1808) Cretaceous Cephalopoda of S. India, vol. ii, p. 55, pi. 4, fig. 4.
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those of the spire rounded, but slightly compressed laterally, the outer

one somewhat inflated, but obliquely flattened next to the suture, sub-

angular and lightly shouldered a little behind its midheight or midlength,

and narrowing rapidly to the base anteriorly ; outer lip expanded and

alate, its posterior margin, the only part of the wing that is clearly shewn,

being broadly and shallowly concave ; columella incrusted by a large callus,

which forms quite a thick rounded projection anteriorly.

Surface marked by rather distant, obtuse and not very prominent

plications or rib-like folds, which cross all the volutions transversely and

are themselves crossed by numerous small acute, spiral ridges, the

shoulder of the outer volution being distinctly nodose.

The foregoing is a description of the imperfect specimen from the

Trent River, figured, of the natural size, on Plate 15 of the second part

of this volume. This specimen was referred by the writer to the Rostel-

laria stenopiera of Goldfuss, but this reference seems to be no longer

tenable. In the Canadian specimen the whorls can scarcely be des-

cribed as minutely and spirally striated, the ribs on the last volution are

not all strongly granulated, and it is by no means certain that its wing,

when entire, was narrow and sword shaped. Moreover it does not seem

probable that a fossil from the Nanaimo group of the Vancouver

Cretaceous is identical with a species from the Upper Greensand of

Westphalia. For these reasons it is now thought desirable to distinguish

the specimen from the Nanaimo River by a new specific name.

Among the fossils of the California Cretaceous, Anchura transversa of

Gabb * would seem to come nearest to A. callosa, but the former is re-

presented as being wider than long, and of comparatively diminutive size

i. e., only ten millimetres in length, by thirteen mm. in width.

Mesostoma Suciense. (N. Sp.)

Plate 44, fig. 7.

Cerithiuni Lallierianiim, var. Suciense, Whiteaves. 1879. This volume, pt. 2, p. 122, pi.

15, figs. 10 and 10 a ; but apparently not a true Cerithiuni, nor a

var. of the C. Lallierianum of d'Orbignj' and other European

authors.

Shell imperforate, elongated and about twice as long as wide ;

volutions six in the most perfect specimen collected and probably

seven when perfect, those of the spire rounded and ventricose ; suture

well defined ; outer volution strongly convex at or about its midheight,

narrowing abruptly into the rounded base below ; aperture broadly and

*Geological Survey of California, Palaeontology, volume ii, p. 165, pi. 27, fig. 45.

Ah—M. F.
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obliquely suboval or subovate, longer or higher than wide, and narrowest

behind, entire, not channelled anteriorly as in Cerithrtwi ; outer lip sim-

ple, inner lip thickened and somewhat reflected or expanded at the base.

Surface marked by narrow, but prominent and rather distant, varix-

like ribs, that cross the volutions transversely, and that are themselves

crossed by smaller and closer spiral ridges, the points of intersection

being minutely tuberculate.

Protection Island, J. Richardson, 1873 :
" a single and not very perfect

individual". Sucia Islands, J. Ptichardson, 1874: "six well preserved

examples." The largest of these specimens is a little more than sixteen

millimetres in length. Similar specimens were collected at the Sucia

Islands by Dr. Newcombe in 1894 and 1896, and at the Nanaimo River,

by Mr. Harvey, in August, 1901. In the figure on Plate 15 of the second

part of this volume the number of volutions is represented as eight, but

the apical ones are slightly restored. The characters of the aperture are

well shewn in the specimen represented by figure 7 on Plate 44.

The reference of the specimens collected by Mr. Richardson to the

genus Mesostoma (Deshayes, 1861) was first suggested by Dr. Stanton, in

1893, in his memoir on "The Colorado formation and its Invertebrate

Fauna," published as Bulletin No. 106 of the U. S. Geological Survey.

Mesostoma (?) intermedium. (N. Sp.)

Plate 43, fig. 4.

Shell imperforate, elongate, slender ; volutions nine, those of the spire

obliquely flattened and very slightly convex ; the last volution moder-

ately inflated at about its midheight and narrowly rounded below

;

aperture higher than wide, subovate and abruptly pointed posteriorly

;

outer and inner parts of the lip unknown.

Surface marked by numerou.%, narrow, rib-like folds, that cross the volu-

tions transversely, and by smaller and still more numerous spiral ridues.

Sucia Islands, Dr. C. F. Newcombe, 1894 : four fairly good specimens

and one fragment. One of these is twenty-nine millimetres long and has

seven volutions preserved. Another was probably about forty millimetres

in length, when entire. Brennan Creek, V.I., Rev. G. W. Taylor, 1901 :

one good specimen and two fragments. The former is only seventeen mil-

limetres long, but has eight volutions well preserved, and there was pro-

bably one more at the apex.

This species seems to differ from M. Suciense in its uniformly larger

.size, less ventricose volutions, and perhaps also in its soriiewhat finer and
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less promiQent rib like folds. As its mouth characters are almost entirely

unknown, it is by no means certain that it belongs to the genus Mesos-

toma.

Mesostoma (?) Xewcombii. (N. Sp.)

Plate 43, fig. 5.

Shell elongated, slender, more than twice as long as wide : volutions

nine or ten, sliglitly and rather obliquely compressed above or poste-

riorly, most prominent and rounded below their midheight anterior-

ly ; outer volution short, apparently rounded at its base ; characters of

the aperture unknown, though the outline of a transverse section of the

interior of the last volution near the aperture is obliquely oval.

Surface marked with rather large, low, distant, rounded rib-like folds,

that cross the lower part of each volution transversely and are obsolete

above, also by numerous, very small and close set spiral ridges.

Approximate dimensions of the only specimen known to the writer,

which is slightly imperfect at both ends : length, sixty-six millimetres

;

greatest breadth, twenty-live mm.

Sucia Islands, Dr. C. F. Newcombe, 1896 : one specimen.

Apparently a much larger species than the preceding, with volu-

tions of a different shape, and with different surface markings. It is,

however, quite doubtful to what genus this shell .shQuld be referred, and

It is only provisionally regarded as a Mesostoma.

Cerithium Vaxcouverense. (N. Sp.)

Plate 4.1, fig. 6.

Shell small, elongated, slender, apex apparently acute, volutions pro-

bably about eight or nine, though onl}- six are actually preserved in the

best specimen that the writer has seen, and compressed laterally ; spire

rather more than twice as long as the outer volution, which is also com-

pressed at the sides, and narrowly rounded at the base or anteriorly
;

characters of the aperture unknown.

Surface marked by strongly defined, straight ribs, that cross the volu-

tions of the spire and upper half of the outer volution transversely, and

by spiral rows of small, spirally elongated tubercles. As viewed dorsally,

there are four rows of these tubercles on the later volutions of the spire,

and on the outer volution there are three or four rows of tubercles above

the midheight, and six or seven small spiral ridges without tubercles

below.
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Extension mine, near Nanaiino, V. I., W. Harvey, 1901 : the speci-

men figured, which is twelve millimetres long and imperfect at both ends,

and a fragment of another. These specimens seem to differ from C.

Ski'iegatense in their larger size, more slender spire, and spirally elon-

gated tubercles, but they may represent only a large stratigraphical and

geographical variety of that species. In the original description of C.

Skidegatense, in the third part of this volume, no mention is made of any

ribs. Yet of the five specimens from Maud Island upon which the species

is based, two shew that all the volutions of the spire are crossed by

transverse and straight ribs, that become obsolete and disappear on the

lower half of the outer volution.

Cerithium Harveyi. (N. Sp.)

Plate 43, fig. 7.

Shell elongates^, more than twice as long as wide ; volutions about

seven, those of the spire obliquely compressed laterally, and pentagonal

in transverse section ; outer volution moderately convex, widest at

or a little above its midheight, as viewed dorsally, and abruptly nar-

rowing into the channeled base anteriorly ; characters of the aperture

unknown.

Surface marked by distant variciform ribs, that cross the volutions

transversely, with broad nearly flat or shallowly concave spaces between

them, and by small beaded or minutely tuberculated spiral ridges. On
the last volution but one there are four of these beaded spiral ridges, and

on the last there are six spiral ridges and five variciform ribs. These latter

are nearly or quite opposite on three or four of the volutions, and are

continuous longitudinally for the greater part of the length of the

specimen.

Roof of coal. New Vancouver Coal Co.'s mine, Nanaimo, W. Harvey,

1901 : two specimens, one, which is somewhat crushed, not very well

preserved and slightly imperfect at both ends, being twenty-four milli-

metres in length by ten millimetres in breadth ; while the other, which is

figured, is more perfect and better preserved, being about thirteen milli-

metres long.

The writer has much pleasure in associating with this species the name

of its discoverer, Mr. Harvey, whose long continued exertions have added

so many novel forms to the fauna of the Vancouver Cretaceous.
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POTAMIDES TENUIS, Gabb.

Fotamides tenuis, Gabb. 1S64. Geol. Surv. Calif., Palffiont., vol. i, j). 130, pi. 20, fig. 86.

Whiteaves. l«7!t. This volume, pt. 2, p. 121, pi. 15, figs. 8 a, 8 «, h.

The references to this species on page 121 of the second part of this

volume are somewhat unfortunate. For, in tlie first place, the two speci-

mens from the " ^liddle Shales," one of which is figured, are from the

north-west side of Hornby, not. of Denman Island. And in the next

place, the two (not three) very small and imperfect specimens from the

" Lower Shales " of Denman and the Sucia Islands, prove to be quite

distinct from P. tenuis. In Canada, so far as the writer is aware, the

typical form of the species, as distinct from the var. Nanaimoensis, has

been collected only at Hornby Island, by Mr. Richardson, in 1872 ; at the

Sucia Islands, by Dr. Newcombe, in 1894; and from the roof of the coal,

Nanaimo mines, V. I., by Mr. Harvey, in 1901.

In specimens of P. tennis from the Chico group of Fences Ranch,

California, the typical locality, kindly lent to the writer for comparison

by Dr. Stanton, there are eight volutions. The later ones of the spire

are each marked with a spiral row of distant obtusely conical nodes, on

the angle near the base, but upon the outer volution these nodes are

almost or completely absent. The nodes, also, are much smaller in some

specimens than they are in others. In those with very small nodes, the

whole of the spire and the upper half of the last volution is ribbed longi-

tudinally, that is, in a direction parallel to the main axis, but transversely

to each volution. The nodes on the basal angle of the spire of the speci-

men from Hornby Island, figured on Plate 15 (figure 8) of the second

part of this volume, are unusually large, and they are fully developed on

the outer volution.

Nerinea dispar 1 Gabb. Var.

Nerinea dispar ? Gabb. Var. Whiteaves. 1896. Ti'ans. Royal See. Canada for 1895,

Second Series, vol. i, sect, iv, p. 127, pi. 3, fig. 4.

" Shell essentially similar in shape and surface markings to JSf. dispar,

but smaller and devoid of the rounded spiral fold at the base of each

volution said to be characteristic of that species, also with the longitu-

dinal ribs apparently obsolete on the lower volutions.

"Hornby Island, W. Harvey, 1894, three specimens. The most per-

fect of these has seven volutions preserved, with the minute details of

the sculpture of each quite clearly shewn. The three upper volutions

are marked with small longitudinal ribs that cross the volutions trans-



364

Tersely, but on the three lower volutions these ribs appear to be absent,

though their absence may be due to the exfoliation of the outer layer of

the shell ". (Op. cit. supra.)

Capulus coRRtJGATUS. (Nom. prov.)

Plate 45, figs. 2 and 2 a.

Shell varying in external contour from conical and considerably ele-

vated, with a subcentral, prominent, pointed and slightly incurved apex,

to depressed patelliform, with an obtuse apex ; aperture large, irregular

in outline, varying from nearly circular to widely subovate, but always

a little longer than wide.

Surface marked by narrow, concentric, annular wrinkles, and by fine

strife of growth. Muscular impressions unknown.

Puntledge or Comox River, near Comox, V.I. : three specimens, two

collected by Mr. Harvey in 1895, and the other by Mr. Bennett in 1896,

all of which are now in the Museum of the Survey.

In the absence .of any knowledge of their muscular scars, these speci-

men« are only provisionally referred to the genus Capulus, on account of

their resemblance, in external form and surface markings, to the C. cassi-

darius and C. annulatus of Yokoyama, as 'described and figured in his

memoir on the fossils of the Cretaceous rocks of Japan.* The original

of figures 2 and 2a on Plate 45 of the present publication, which is the

most elevated of the three Comox fossils, is not at all unlike the speci-

men of C. cassidarius figured on Plate xviii, figure 10, of the thirty-sixth

volume of the Palseontographica, but in the latter the apex is not so much

incurved, and the surface is marked only with five annular striae of

growth. Another of the Comox specimens has much the same kind of

surface markings as C. annulatus, but in the latter the apex is erect, and

the annular wrinkles appear to be proportionately more numerous.

On the other hand, these Comox specimens may prove to be the young

of a very large species of Helcion, recently discovered at Nanaimo, by Mr.

Harvey, which will be found described a little farther on in these pages

under the name H. giganteus, Schmidt, var. Vancouverensis. The apex

of a very young specimen of the var. centralis of H. giganteus, figured by

Schmidt on Plate iii, figure 9, of his memoir on the fossils of the Chalk

formation of Saghalieu (Sachalin)t is very like that of the Comox speci-

*Versteinerungen aus der Japanische Kreide, Palseontographica, Bd. xxxvi, p. 177,

pi. 18, figs. 10, a, h, 11, a, b ; and p. 200, pi. 25, figs. 17, a, b.

fin the "Memoires de L'Academie Imperiale des Sciences de St.- Petersbourg,"

vn'^ Serie, Tome xix, No. 3, pp. 1—37.
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men figured in this publication, but the former shews clearly the com-

mencement of the radiating rib-like folds which characterize the adult

shell, and the latter does not.

Vamkoro pulchella. Var.

Cfr. Variikoro pulchella, Whiteaves. 1S84. This volume, pt. 3, p. 215, pi. 27, figs.

4 and 4 a.

Shell essentially similar to the type and hitherto only known specimen

of V. pulchella, and apparently differing therefrom only in its somewhat

larger size and coarser transverse plications.

Departure Bay, V.I., W. Harvey, 1901 : a large but worn and imper-

fect specimen, that measures about seventeen millimetres in height by

cwenty mm. in width.

Texada Island, W. Harvey, 1901 : a well preserved but fragmentary

specimen, consisting of the spire and upper portion of the outer volution.

It is in this specimen that the transver.se plications are seen to be larger

and more prominent proportionately, than those of the type of the

species are.

Both of these specimens, when examined with a lens, are seen to be

marked with numerous and irregularly disposed, small circular pits,

that may indicate the burrows of a Cliona.

LuNATiA Shumardiana, Gabb.

Lii.natia Shumardiana, Gabb. 1864. Geol. Siuv. Calif., PaUeont., vol. I, p. 106, pi. 19,

fig. 61.

White. 188!). Bull. U. S. Geol. Surv., No. 51, p. 45.

" A single example from Sucia Island apparently belongs to this

species." (White.) A specimen from the roof of the coal at the

Nanaimo mines, collected by Mr. Harvey, in 1901, and now in the Museum
of the Survey, may also be referable to L. Shtanardiana, though its

aperture is filled with the matrix, which completely covers the columellar

lip.

Gyrodes (Conradiana ? Gabb, var.) Canadensis.

Gurodcs cxcavata, Whiteaves. 1879. This volume, pt. 2, p. 124, pi. 16. figs. 2 and 2 « ; but

probably not Natica cxcavata of Michelin or d'Orbigny.

Gyrodes Conradiana, White. 1889. Bull. U. S. Geol. Surv., No. 51, p. 45.

Shell always much smaller than Natica cxcavata and the typical G. Con-

radiana and differing from the latter also in having the upper edge or

margin of the outer volution narrowly truncated and flattened downward
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next to the suture above. The largest of the specimens collected by Mr.

Richardson is about fourteen millimetres high, and of late years a few-

additional and similar specimens have been collected at the Sucia Islands

by Dr. Newcombe. and at Brennan Creek, V.I., by the Rev. G. W.
Taylor.

Amaukopsis Suciensis, Whiteaves.

Amauropsis Suciensis, Whiteaves. 1879. This volume, i)t. 2, p. 123, pi. 16, fig. 1.

Sucia Islands, Dr. Newcombe, 1894 or 1896 : four or five specimens.

Texada Island, W. Harvey, 1901 : one specimen.

OdOSTOMIA (?) mORNATA. (N. Sp.)

Plate 43, fig. 8.

Shell very small, imperforate, elongate, narrowly conical and rather

more than twice as long as wide ; spire acute. Volutions about five,

those of the sph-e obliquely flattened ; the outer one moderately convex,

not quite as wide as high and a little shorter than the spire, as viewed

dorsally, and narrowly rounded at the base or anterior end ; suture very

lightly impressed ; aperture apparently subovate, rounded anteriorly and

pointed posteriorly, outer lip simple.

Surface smooth.

Approximate dimensions of the specimen figured : maximum length,

rather more than three millimetres and a half
;
greatest width, nearly one

mm. and a half.

Nanaimo River, V.I., ten to twelve miles up, W. Harvey, 1901 : one

specimen with the test well preserved. This specimen is in the

Museum of the Survey.

OdOSTOMIA (?) CRETACEA. (N. Sp.)

Plate 43, fig. 9.

Shell very small, imperforate, elongate pupiform, slender, more than

twice as long as wide. Volutions five, compressed laterally but slightly

convex ; spire much longer than the outer volution, its apex obtuse
;

suture lightly impressed ; aperture obliquely subovate, longer than wide,

narrowly rounded at the base in front and pointed behind ; outer lip

apparently simple.

Surface markings unknown.

Approximate dimensions of the specimen figured : length, two milli-

metres and a half ; width, three quarters of a millimetre.
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Brennan Creek, V.I., Rev. G. W. Taylor, 1901 : six specimens, which

he has kindly presented to the Museum of the Survey. In each of them

the shell substance is decomposed and more or less exfoliated.

Lysis Suciensis, "Whiteaves.

Plate 45, figs. 3 and 4.

Stomatia Suciensis, Whiteaves. 1871). This volume, pt. 2, p. 128, pi. IG, figs. 4 and 5.

TypicalJorm.—Sucia Islands, C. F. Newcombe, 1894 : two specimens.

One of these, the original of figure 3 on Plate 45, is about forty-three

millimetres in height, has the outer surface much worn, and shews little

more on the outside than a few distant lines of growth The other,

which is about fourteen mm. high, is marked by numerous and close-

set minute spiral ridges, as well as by lines of growth. On the inside

both shew the " concave expansion of the incrusting layer of the inner

lip," which forms such a striking character in the genus Lysis, and con-

firm the suggestion made by Dr. White, in 1889, that the specimens

described and figured by the writer under the name Stomatia Suciensis

" belong to Gabb's genus Lysis."*

Var. carinife7-a.—-Brennan Creek, Y . I. : two specimens, each with two

spiral keels on the outer volution. One of these is a somewhat crushed

specimen, some eighteen millimetres high and twenty and a-half wide,

the original of figure 4 on plate 45. Its two spiral keels are placed near to

each other, just below the mid-height, but on the outer lip each keel, or

ridge, is produced into a short, conical, slender spine. The other is a very

small specimen, about five mm. high, with the two spiral keels also

placed near to each Mother, a little below the mid-height on the dorsal

surface of the last volution. Texada Island, W. Harvey, 1901 : three

specimens, each with two spiral keels on the last volution.

EuNEMA CRETACEUM, Whiteaves.

Eunema cretaccum, Whiteaves. 1890. Trans. Royal Soc. Canada for 189.5, Second Series,

vol. I, sect. IV, p. 126. pi. 3, fig. 3.

Original description and remarks.—" Shell small, imperforate, appa-

rently elongate turbinate, with the spire about equal in height to the

outer volution, as viewed dorsally, though the few specimens collected

so far are so crushed that their exact original shape is uncertain.

Volutions five or six, those of the spire step-shaped or shouldered, but

flattened somewhat obliquely next to the shoulder above, the outer

volution rounded and moderately ventricose below the shoulder ; suture

distinct and angular.

*Bulletin of the U. S. (Teological Survey, No. 51, p. 17.
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" Surface marked with narrow but comparatively distant spiral ridges,

which are crossed by very numerous, close-set and regularly arranged,

acute, longitudinal, thread-like raised lines. On the dorsal portion of the

last volution of the spire there are three of these spiral ridges, and upon

that of the outer volution about seven. Test thin, its inner layer dis-

tinctly nacreous.

"The exact dimensions cannot be given, but an average specimen is

estimated to have been eleven millimetres and a-half in length, and nine

in maximum breadth, when perfect.

" North-M'est side of Hornby Island, W. Harvey, 1894: four or five

crushed specimens.

" This interesting little shell is referred to the genus Ennema, mainly

on the authority of Zittel,* who states that Amherleya, Morris and

Lycett, and Eucychts, Deslongchamps, ai^e synonymous with it, and that

it ranges in time from the ' Lower Silurian ' into the Cretaceous."

Three additional examples of this species were obtained at Hornby

Island, by Mr. Harvey, in 1895, but these throw no additional light on

its characters.

Margarita ornatissima, Gabb. (Sp.)

Angaria ornatissiriut, Gabb. 18fi4. Geol. Surv. Calif., Palieont., vol. i, p. 121, pi. 20

fig. 78.

Margarita ornatissima, Whiteaves. 1879. This volume, pt. 2, p. 128.

White. 1889. Bull. U. S. Geol. Surv., No. 51, p. 45.

A few additional specimens of this shell were collected at the Sucia

IsUnds, by Dr. Newcombe, in 1894 or 1896 ; and at Yorke's Farm, two

miles and a quarter to two miles and a half up the Nanaimo River, by

Mr. Harvey in 1901.

Solariella (radiatula'? var.) occidentalis.

Plate 45, figs. 5, and 5 a.

Solariella radiatula (Forbes) Schmidt. 1873. Uber die Petref. der Kreide-form. von

Sachalin, in Mem. I'Acad. Imper. des Sciences de St. Peter.s-

bourg, Series vii, vol. XIX, p. 18, pi. 4, figs, 3, 4 and 5.

Shell essentially similar to S. radiatula, as described and figured by

Dr. Schmidt in the memoir cited, but with the upper part of the later

volutions, especially that of the outer one, much more distinctly flattened

downward next to the suture ; or, in other words, more step-shaped

above.

*Handbuch der Palseontologie, vol. ii, 1884, p. 189.
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The Vancouver specimens may be thus described. Shell small, turbi-

nate, about as high as broad, with a moderately elevated spire and a

rather narrow but deep umbilicus. Volutions about six, those of the

spire convex, the later ones slightly flattened downward next to the suture,

above ; the outer one ventricose, but distinctly flattened or even shallowly

concave above, rather higher than the spire, as viewed dorsally, um-

bilicus occupying about one third of the diameter of the base, with a

minutely angulated and cre'nulated margin ; aperture apparently nearly

circular, lip thin and simple.

Surface marked by numerous, close-set, flattened and obliquely trans-

verse costa*, that are ci'ossed by equally or still more minute, and close-set

spiral ridges.

An average specimen is six millimetres broad, and about as high as

broad.

A few specimens of this shell were collected quite recently (in 1901) by

the Rev. G. AV. Taylor, at Brennan Creek, V.I., and by Mr. Harvey, on

the Nanaimo River. These agree much better with Schmidt's than with

Stoliczka's figures of S. radiatula. In the latter the volutions are repre-

sented as regularly rounded, and not at all flattened next to the suture.

Stoliczka, also, says that .S'. radiatula is " composed of about seven or eight

convex volution^s," but in the Vancouver Island specimens there are

apparently not more than six.

The specimen figured, though the most perfect one that has yet been

obtained, is abnormally depressed. All the other specimens are more

elevated, and show the flattening at the suture more distinctly.

PhaNETA (?) DECORATA. (N. Sp.)

Plate 45. figs. 6, 6 a, and 7.

Shell rather small, spiral, wider than high, gently convex and some-

what dome-shaped above, angular and carinate at the periphery, and some-

what flattened at the Vjase below. Volutions two and a half or three,

rapidly expanding and strongly embracing ; spire short, low, obtuse,

partially overlapped by the upper part of the outer volution, and not

raised above its highest level ; suture indistinct. Outer volution encircled

by a narrow, entire and simple spiral keel or keel-like fold ; aperture very

large, occupying the greater part of the base, nearly circularj but with

the continuity of the peristome apparently slightly interrupted by the

encroachment of the preceding volution, though this feature is not well

seen in either of the few specimens collected ; outer lip simple.
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On and 'above the peripheral keel of the outer volution the whole sur-

face is finely cancellated by minutely tuberculated ridges, which are so

arranged as to form regular, equidistant and parallel, obliquely transverse

rows, as well as distinct spiral ones. Near the aperture, there are seventeen

of these spiral rows of tubercles. Below the peripheral keel there is one

spiral ridge and numerous, rather coarse, obliquely transverse growth

lines but there are, apparently, no tubercles upon the base. In the

largest specimen collected (figure 7) the outer volution, next to the suture

above, is partially encircled with a narrow, erect, spiral fold or plication,

crossed by oblique non-tuberculated ridges and strire, as well as by the

peripheral alation.

Roof of coal, Nanaimo mines, W. Harvey, 1901 : three specimens,

which are only provisionally and rather doubtfully referred to H. Adams'

genus Plianeta. In many respects they agree very well with the generic

and specific description, and with the figures, of P. Everetti, H. Adams,

in the twelfth volume of Tryon's Manual of Conchology, but in Phaneta

the suture is said to be distinct, the aperture is represented as channeled

at the peripheral keel, and the upper surface is not minutely tuberculated.

Moreover P. EverefM, the type and hitherto only known species of the

genus, is known to be a fresh water shell, whereas the Nanaimo specimens

are presumably marine, as they are found associated with such purely

marine genera as Crassatella, Pectunculus, Nucula proper, Acila, Leda,

Ginulia, Trochactceon, &,c. The sculpture of their upper surface is very

like that of some species of Calliostoma and Turciada, but their lower

surface, including the mouth, is more like that of such a typical Stomatella

as S. imbricata. They may indicate a new generic type of Trochidaj or

Stomatellidfe, for which the name Euphaneta might be appropriate.

Helcion giganteus 1 var. Vancouverensis.

Plate 51, fig. 1.

Cfr. Helcion giganteus, Schmidt. 1873. Ueb. die Petref. der Kreide-form. von SaehaliSi,

p. 19, pi. 2, figs. 17, 18
;

pi. 3, figs. 1--10 ; and pi. 8, figs. 2-5.

Shell very large, patelliform, depressed conical, apex eccentric, placed

very near to the anterior margin, but not quite marginal, aperture a little

longer than wide, rounded subovate, or nearly circular but somewhat

pointed behind.

Surface marked with concentric lines of growth, and low rounded

radiating ribs or plications, that are faint and almost obsolete centrally,

but fairly well defined around the outer margin.

The specimen described is about four inches in length, and very little

less in breadth.
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Nanaimo River, V.I., below the coal, W. Harvey, 1901 : one fine speci-

men which, however, has a considerable portion of its surface worn and

partially eroded. It seems to differ from the typical //. giganteus only

in the much more feeble development of its radial ribs.

As already stated, it is quite likely that the thi'ee fossils from the

Comox River described provisionally on pages 364 and 36o as Capuhis

corrugatus, may prove to be very young specimens of this variety of

Helcion gigantaus.

Helcion tenuicostatus. (N. Sp.)

Plate 45, figs. 8 and 8 a.

Shell small, depressed conical, not more than one-half as high as wide,

apex apparently erect, obtuse, placed in advance of the midlength, and a

little to one side, aperture broadly oval.

Surface widely but rather faintly undulated concentrically, and marked

by very numerous, narrow, prominent, acute and slightly tlexuous,

radiating ribs.

Approximate dimensions of the specimen figured : length sixteen

millimetres; width or breadth, twelve mm. ; maximum height, .six mm.

Extension mine, near Nanaimo, V.I., nine specimens ; and Texada

Island, two or three specimens : all collected by Mr. Harvey in 1901.

This finely ribbed little limpet seems to differ from the Helcion granu-

latusoi Stanton,* from the Knoxville beds of California, in its proportio-

nately greater height, and in the apparent absence of the " rather closely

arranged, impressed concentric lines" said to be characteristic of that

species.

Genus and species uncertain.

Plate 45, fig. 9.

. Six well preserved but somewhat crushed and very imperfect speci-

mens of the shell of a small gasteropod, that the writer has not been able

to refer satisfactorily to any known genus, were collected from the roof

of the coal at the Nanaimo mines by Mr. Harvey, in 1901, and are now
in the Museum of the Survey One of these has only a single volution

preserved : four, including the one figured, the outer volution and one or

two of the preceding ones; and one, part of four volutions of the spire.

Their sculpture consists of very numerous and close-set, fine striae of

growth, and a few irregulary disposed, and more or less minute spiral

ridges.

* Bulletin of the U. S. Geological Survey, No. 133, p. 63, pi. xii, fig. 4.
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In their shape and surface markings these specimens are apparently

very similar to the subcarinate variety of Campeloma productum, White*
(which seems to be congeneric with Goniohasis Nehrascensis), but they

evidently have a much thinner test, and a much more lustrous and highly

polished surface. They are also somewhat similar, both in shape and

sculpture to the Tylostoma bulimoides of Stoliczka,t but in the Nanaimo
specimens there are no indications of any inner fold-like varices.

SCAPHOPODA.

Dentalium Nanaimoense, Meek.

Dentalium Nanaimoensis, Meek. 1857. Ti-ans. Albany Inst., vol. iv, p. 44.

Dentalium Koomooksense, Meek. 1876. Bnll. Geol. and Geog. Surv. Terr., vol. n, p.

364, pi. 3, fig. 6.

Dentolium Nanairaocnsc, Whiteaves. 1879. Tliis volume, pt. 2, pi. 133, pi. 16, fig.-. 9,

9 a, b.

The specimens of this species that were described and figured by Meek
are from Nanaimo and Comox, as is clearly indicated by the two names

cited in the foregoing synonymy. Similar specimens were obtained by

Mr. Richardson, two miles and a half up the Nanaimo River, and at

Denman Island, in 1872 ; at the Sucia Islands in 1874, and at Admiralty

Island in 1875. Quite recently, in 1901, one specimen of D. Nanaimo-

ense was collected at Brennan Creek, V. I., by the Rev. G. W. Taylor

;

and another two miles and a quarter to two miles and a half up the

Nanaimo River, by Mr. Harvey.

Entalis Cooperi, Gabb.

Dentalium Cooperi, Gabb. 1864. (tboI. Surv. Calif., Palseont., vol. I, p. 139, pi. 21, fig.

100.

Entalis Cooperi, Whiteaves. 1879. This volume, pt. 2, p. 134, pi. 16, figs. 10 and 10 a.

Additional specimens of E. Coopei'i were collected at Hornby Island

by Mr. Harvey in 1894.

Pelecypoda.

MaRTESIA (?) PARVULA. (N. Sp.)

Plate 4.0, fig. 10.

Shell very small for the genus, moderately elongated, narrowly subo-

vate and not quite twice as long as high. Anterior side short, abruptly

* As figured on Plate 26, figs. 24, 25 and 26, of his " Non Marine Mollusca of North

America," published in 1883, by the U. S. Geological Survey.

t Cretaceous Gasteropoda of Southern India, pp. 42 and 448, pi. v, fig. 5.
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rounded, but faintly subangular at the midheight in marginal outline, the

foot opening of moderate size, and closed with a callous plate, or thin

calcareous deposit ; posterior side somewhat attenuate, longer than the

anterior and more narrowly rounded at its termination exteriorly; ventral

margin nearly straight at and behind the midlength ; superior border

sloping abruptly downward in front of the beaks, and much more gradu-

ally so behind them ; beaks placed in advance of the midlength but not

quite terminal : accessory valves, if any, unknown.

Surface marked with an obliquely transverse, narrow umbono-ventral

groove that is bounded on each side by a row of minute punctures, and

by concentric striations or sulci, that are coarser behind this groove thaa

in front of it.

Interior of the valves unkn >wn.

Dimensions of the specimen figured : length, ten millimetres and a

quarter : maximum height, five mm. and three-quarters.

Extension mine, near Nanaimo, V.I., W. Harvey, 1901 : the right

valve figured, which is now in the Museum of the Survey.

This little shell is not nearly so attenuate behind nor so ventricose

anteriorly as the Vancouver Island specimens of Martesia clausa, Gabb,

that are described and figured in the second part of this volume.* It is

by no means certain that the former is a true Martesia.

Cymbophora Ashburneri, Gabb.

1. Large ribbed variety.

Mactra Ashburneri, Gabb (pars). 1864. Geol. .Surv. Calif., Pklaeont., vol. i, p. 15.3.

Cymbophora Ashhiirneri, Gabb (pars). 1869. Idem, vol. ii, p. 181.

Whiteaves. 1879. This volume, pt. 2, p. 141, pi. 17, fig. 8.

Shell comparatively large ; whole surface concentrically ribbed, the

ribs separated by deep grooves, and both ribs and furrows minutely and

concentrically striated.

Specimens of this form of C. Ashburneri were collected b}'' Mr. James

Richardson at Blunden Point, Vancouver Island, in 1871 ; at Hornby

and Protection islands in 1873; and at the Sucia islands in 1874.

Similar specimens have since been collected at the Sucia Islands by Dr.

C. F. Newcombe, in 1894; at Brennan Creek, V.I., and at Protection

Island by the Rev. G. W. Taylor, in 1901 ; also at Protection and Texada

islands by Mr. Harvey, in 1901.

*0n page 137, and Plate 17, figs. 2, 2 a and 2 h.

5—M. F.
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2. Small, nearly smooth variety.

Mactra(Cymhophora?) Warrenana, Whiteaves. 1879. This volnme, pt. 2, p. 142, pi.

17, fig. 9, and pi. 19, figs. 3 and 3 a ; but perhaps not Cymho-

phora Warrenana of Meek and Hayden.

Shell comparatively small, concentric ribs nearly or altogether obsolete,

the surface markings for the most part consisting of close-set concentric

striae, and from one to three distant groove-like constrictions, or periodic

arrests of growth.

Specimens which the writer once thought to be possibly identical with

the Cymbophora Warrenana oi Meek and Hayden, but which can scarcely

be satisfactorily distinguished from C. Ashburneri, were collected by Mr.

Richardson at the Sucia Islands in 1874, and two miles and a half up the

Nanaimo River, V.I., in 1875. Similar specimens have since been

collected at the Sucia Islands by Dr. Newcombe (in 1894), and at Bren-

nan Creek, Y.I., by the Rev. G. W. Taylor (in 1901).

Anatina sulcatina ? Shumard.

Anatina sulcatina ? Shumard. 1861. Proc. Boston Nat. Hist. Soc, vol. viii, p. 204.

Anatina sulcatina, Whiteaves. 1879. This volume, pt. 2, p. 139, pi. 17, tigs 5 and 5 a.

Anatina sulcatina? Shumard. White. 1889. Bull. U. S. Geol. Surv., No. 51, p. 43,

pi. VI, fig. 1.

Doctors C. A. White and T. W. Stanton are inclined to think that the

Sucia Island specimens that have been referred to A. sulcatina are pro-

bably distinct therefrom, and it is of course quite possible that this may
be the case, as Shumard never figured his species. An additional speci-

men of an Anatina that would seem to be at least very similar to A.

sulcatina, but that it might be convenient to distinguish provisionally by
the name A. affinis, was collected at the Sucia Islands by Dr. Newcombe
in 1894 ; and a similar one at Brennan Creek, V. I., by the Rev. G. W.
Taylor in 1901.

Anatina subcylindracea. (N. Sp.)

Plate 45, fig. 11.

"Shell rather small, moderately convex, slightly compressed, very

inequilateral, straight, elongated, a little more than twice as long as high,

and subtruncate at both ends. Anterior side much shorter than the pos-

terior
; anterior end truncated almost vertically but somewhat obliquely

above and rounded below
;
posterior end abruptly truncated and widely

gaping
; cardinal border long, horizontal and nearly straight, behind the

beaks ; ventral margin also straight for the greater part of its length and
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parallel with the posterior part of the cardinal border ; beaks small,

incurved and placed in advance of the midlength.

Surface concentrically striated.

Hinge dentition and muscular impressions unknown.

Dimensions of the specimen figured: maximum length, 24-6 mm.;

greatest height, 11.

Brennan Creek, V.I., Rev. G. W. Taylor : one specimen and a frag-

ment of another, both of which have been kindly presented to the Museum

of the Survey.

Thracia subtruncata, Meek.

ThraciaC?) subtruncata. Meek. 1857. Trans. Albany Inst., vol. iv, p. 44.

„ .. Meek. 1876. Bull. Geol. and Geogr. Surv. Terr., vol. ii, no 4,

p. 363, pi. 2, figs. 4 and 4 a.

Whiteaves. 1879. This volume, pt. 2, p. 140, pi. 17, fig. 7.

Two specimens of this shell were collected at the Sucia Islands by Dr.

Newcombe in 1894.

Pholadomya subelongata. Meek.

Pholadoiiiya subelongata, Meek. 1857. Trans. Albany Inst., vol. iv, p. 41.

M Meek. 1876. Bull. Geol. and Geogr. Surv: Terr., vol. ii, no.

4, p. 362, pi. 2, figs. 1 andl a.

Pholadomya Royana, Whiteaves. 1879. This volume, pt. 2, p. 140. But probably

not P. Royana, d'Orbigny, 1844, which Pictet makes a

synonym of P. nodulifera, Munster, in Goldfuss.

Additional examples of this species have been collected at the Sucia

Islands by Dr. Newcombe in 1894, and from the roof of the coal at the

Nanaimo mines by Mr. Harvey in 1901.

Panop^a coxcentrica, Gabb. Var.

Cfr. Panopcca concentrica, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i, p. 148, pi.

22, fig. 119.

Homomya concentrica, Gabb. 1869. Idem, vol. ii, pp. 179 and 236.

Texada Island, W. Harvey, October, 1901 : two imperfect casts

of the interior of both valves, with portions of the test preserved.

The larger of these is fully four inches in length and the smaller

nearly three and a half. These specimens seem to differ from the

Californian types of Panopma (ov Homomya) concentrica in their lon-

gitudinally elliptic-subovate rather than subquadrate outline, in their

broader, more obtuse and more nearly median umbones, and in their

'b%—M. F.
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shallowly concave superior border behind. Their test is comparatively

thick and neither minutely granulated nor punctate.

CUSPIDARIA SUCIENSIS. (N. Sp.)

Plate 40, fig. 2.

Shell rather small, moderately convex, somewhat compressed, nearly

twice as long as high and very inequilateral. Anterior side rounded,

longer and much broader than the posterior side, which is abruptly and
somewhat concavely contracted both above and below ; ventral margin

strongly convex, most prominent at the midlength ; superior border,

straight and horizontal behind the beak, which is incurved, slightly

recurved, and placed behind the midlength
;
posterior umbonal slope

faintly angulated.

Surface concentrically striated
; test very thin.

Hinge dentition and muscular impressions unknown.

Sucia Island, Dr. 0. F. Newcombe, 1894 : the specimen figured, which

is a perfect cast of the interior of a right valve, with small portions of

the test preserved.

Dimensions of the specimen : maximum length, not quite fourteen

millimetres
;
greatest height, nine mm. and a half.

This little shell is provisionally referred to the genus Cuspidaria, on

account of its cuspidate posterior extremity and extremely thin test.

Tellina occidentalis, Whiteaves.

Tellina (Peronwa) occidentalis, Whiteaves. 1879. This vohiine, pt. 2, p. 144, pi. 17,

figs. 11 and 11 a ; bvit not, Tellina occidentalis, Morton,

1842, which is a Lucina ; nor Thracia (?) occidentalis.

Meek, 1857.

Tellina occidentalis, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second

Series, vol. i, sect, iv, p. 126.

" The specimens from Gabriola Island and the Nanaimo River, which

the writer formerly supposed to be referable to Thracia occidentalis,

Meek, prove to be distinct from that shell, which Mr. Stanton states has

a pearly lustre and other characters of the Anatinidse." (Op. cit., 1896.)

Tellina Nanaimoensis. (N. Sp.)

Plate 46, fig. 3.

Tellina (Peronceoderma) Mathcwsoni, Whiteaves. 1879. This volnme, pt. 2, p. 143

;

but probably not Tellina Matheiosoni, Gabb.

Shell strongly compressed, thin, the thickness through the closed

valves being not much more than a third of their height, broadly sub-
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elliptical, about one fourth longer than high and almost equilateral.

Anterior and posterior sides about equal in length, their extremities,

narrowly rounded ; ventral margin very slightly convex, almost straight

in the middle ; superior border sloping rather rapidly downward on both

sides of the beaks, which are small, median, incurved and slightly

recurved.

Surface marked with very numerous and closely arranged, minute and

concentric raised lines of growth.

Hinge dentition and anterior muscular impression unknown
;
posterior

muscular impression narrowly elongate, lanceolate subovate, widest below

and acutely pointed above.

The specimen figured is not sufficiently perfect to admit of very accurate

measurements being given, but the figure is of the natural size.

Nanaimo River, V.I., J. Richai'dson, 1875 : an imperfect but well pre-

served cast of the interior of both valves, with part of the test preserved

upon each.

Judging by the figure on Plate 23 of the first volume of the Palaeon-

tology of California, the true T. Matheiosoni is more elongate, more

pointed at both ends, and consequently more nearly triangular in outline.

AsAPHis MULTicosTATA, Gabb.

Asaph is multicostata, Gabb. 1869. Geol. Surv. Calif., Palasont. , vol. i, pp. 181 and 236,

pi. 29, fig. 70.

Linearia Suciensis, Whiteaves. 1879. This volume, pt. 2, p. 146, pi. 17, fig. 12.

Sucia Islands, J. Richardson, 1875 : the type of L. Suciensis. Na-

naimo mines, V. I., W. Harvey, 1901 : a small left valve.

In a report upon the Cretaceous fossils from Spanish Gulch, Oregon,

published in 1901, in Professor J. C. Merriam's " Contribution to the

Geology of the John Day Basin," Dr. Stanton writes that L. Suciensis is

" similar in form and sculpture " to Asaphis multicostata, "and may be

based upon the same species." And, still more recently, a direct compar-

ison of L. Suciensis with two authentic Oregon specimens of A. multicos-

tata, kindly forwarded by Dr. Stanton, has induced the writer to come to

the same conclusion.

Meretrix nitida, Gabb.

Cylherea Leonensis, Etheridge. 1861. In Hector's paper in the Quart. Journ. Geol. Soc.

Lend., vol. XVII, p. 432 ; but not C. Leonensis, Conrad, 1859.

Ctitherca Conensis (err. typ. for Leonensis) Etheridge. 1863. No. 42 of the list of speci-

mens on p. 243 of Capt. Palliser's Official Report.
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Venus (Merccnaria?) rarians, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i, p. 161,,

pi. 23, figs. 140, 140 a, and 141.

Meretrix nitida, Gabb. 1864. Idem, p. 165, pi. 23, fig. 147.

Caryatis nitida, Gabb. 1869. Ibid., vol. II, pp. 186 and 240.

Chione varians, Gabb. 1869. Ibid., p. 239.

Cytherea [Caryatis) plana, Whiteaves. 1879. This volume, pt. 2, p. 149, pi. 17, figs. 14,

14 a, and 14 h ; but piobably not "FcnMS/)te»n<s," Sowerby, nor

Aphrodina Tippana, Conrad.

Cytherea nitida, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second Series,

vol. I, sect. IV, pp. 114 and 124.

Meretrix varians, Stanton. 1901. Univ. Calif., Bull. Dept. Geol., vol. ii, pp. 281 and

283.

Departure Bay, Nanaimo (below the lignite) Dr. Hector, 1860, collect-

ed by Mr. Mackay : ten rough casts of the interior of single valves of this

species, each labelled No. 42, Cytherea Leonensis.

Entrance to Departure Bay, V. I., one inaperfect valve ; and Nanaimo

River, V. I., two miles and a quarter up, two specimens ; J. Richardson,

1872. Sucia Islands, J. Richardson, 1875: several specimens.

Texada Island, W. Harvey, 1901 : several fine specimens.

The latest name that Dr. Stanton gives to this species is Meretrix vari-

ans, but it would appear to be preoccupied. The names Meretrix and

Cytherea were given by Lamarck at different times to the same genus, and

Hanley, in 1844, described a recent marine shell, under the name Cyth-

erea varians, in the proceedings of the Linnsean Society, and figured it on

Plate 15, figure 33, of his Illustrated and Descriptive Catalogue of Recent

Bivalve Shells, an appendix to Wood's Index Testaceologicus. For these

references the writer is indebted to Dr. Dall, who writes that " the name

Cytherea must give way to Meretrix, if for no other reason than because

Cytherea was used by Fabricius for Diptera a year before Lamarck used

it for a mollusk. It is true Bolten used it before either of them, but Bol-

ten's Cytherea is a totally distinct thing from Lamarck's."

Meretrix arata, Gabb.

Meretrix arata, Gabb. 1864. Geol. Surv. Cahf., Palseont., vol. i, p. 166, pi. 30, fig. 250

;

and (1869) vol. ii, p. 240.

Cytherea (Callista) laciniata, Whiteaves. 1879. This volume, pt. 2, p. 148, pi. 17, figs.

13 and 13 a, and plate 19, figs. 4 and 4 a ; but probably not

Cytherea (Callista) laciniata, Stoliczka, 1871.

Cytherea arata, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second Series,

vol. I, sect. IV, p. 125.

" The specimens referred to Cytherea (Callista) laciniata, Stoliczka," in

the second part of this volume have " been found to be exactly similar to

a specimen from the Chico group of Tehama county, California, which
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Dr. Stanton has identified with Meretrix arata, Galjb, and kindly loaned

to the writer. The original description of the sculpture of M. arata is

rather misleading. According to Mr. Gabb, its surface is ' ornamented

by regular, concentric, acute impressed lines,' whereas, in the writer's

judgment, it would be much more correct to say by small, concentric,

rounded ribs, with very narrow furro>vs between them " (1896, op. cit.

supra.

)

A few additional specimens of this species were collected at the

Sucia Islands by Dr. Newcombe 'in 1894 and 1896. A small but

perfect left valve, some sixteen millimetres long, collected at Texada
Island, by Mr. Harvey, in 1901, seems to be intermediate in its character

between M. yiitida and JI. arata. On and immediately around the umbo
the surface of this specimen is minutely and regularly ribbed concentri-

cally, but; below, fully two-thirds of the surface are only striated in the

same dii'ection.

Cyprijueria le\s, Whiteaves.

Crprimeria hns, Whiteaves. 1879. This volume, pt. 2, p. 152, pi. 17, figs. 15 and 15 a ;

but not Meretrix lens, Gabb, 1864, which is probably not a Ci/primeria.

" White. 1889. Bull. U.S. Geological Surv., No. ^1, p. 42..

" " Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second Series,

vol. I, sect. IV, p. 125.

" Shell compressed convex, moderately inflated, ovately subcircular in

marginal outline, and nearly as high as long
;
posterior side a little

longer, and in some specimens rather more narrowly rounded than the

anterior ; basal margin broadly convex ; superior border descending

rapidly and obliquely in front of the beaks, gently convex and slightly

prominent immediately behind them, thence curving gradually downward
to the posterior end, beaks placed a little in advance of the midlength,

small, depressed, appressed and curved forward. No definite nor dis-

tinctly margined lunule, and apparently no well defined escutcheon.

" Test rather thick, its surface polished and marked with numerous very

fine and closely disposed concentric strife, also with four or five distant

and coarser linear concentric grooves or periodic arrests of growth.

" Hinge with two cardinal teeth and one lateral tooth in the left valve.

The two cardinal teeth are transverse and divergent, the anterior one

being thick and excavated in the middle, but not bifid. The lateral

tooth, which is thin and feebly developed, is partially separated from the

cardinal fulcrum by a narrow shallow groove. Anterior muscular impres-

sion large and subovate
;
posterior muscular scar, pallial line and hinge

dentition of the right valve unknown.
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"North-west side'of Hornby Island, J. Richardson, 1875. one left

valve. Sucia Islands, J. Richardson, 1874: three imperfect right valves

and one left valve, the latter showing the hinge dentition of that valve

;

and Dr. C. F. Newcombe, 1894, one large and perfect left valve.

" These are most probably not identical with the Meretrix lens of Gabb,

as the writer once supposed they were. The specimen from Hornby

Island is a little more pointed posteriorly than those from the Sucia

Islands, but this feature is rather exaggerated in the unsatisfactory

figure of this specimen, on Plate 17 " of the second part of this volume.

" The specimens from the Sucia Islands have more the general contour

of a Dosinia than of a Meretrix (or Cytherea)^^ "and

their hinge dentition is that of Cyprimeria. In the original description

of Meretrix lens nothing is said, and nothing appears to be known, about

the hinge dentition or other characters of the interior of the shell, but

there are at present no valid reasons known to the writer for doubting

the correctness of its reference to the genus Meretrix or Cytherea.

"Mr. Stanton, who has kindly compared the Sucia Island specimens

with Meek's types of Cyprimeria 1 tenuis, from Vancouver and Newcastle

islands, thinks that the latter species (whose internal characters are still

unknown) is much more compressed and has a different outline" (1896,

op. cit. supra).

Additional specimens of C. lens were collected by Dr. Newcombe, in

1896, at the Sucia Islands ; by Mr. Harvey, in 1901, ten to twelve miles

up the Nanaimo River, V.I., and on Texada Island; and by Mr. T.

Bryant, in 1901, six or seven miles north-west of Wellington, V.I.

Dosinia inflata, Gabb.

Dosinia inflata, Gabb. 1864. Geol. Surv. Calif., Palseont., vol. i, p. 168, pi. 23, fig.

149.

Sucia Islands, Dr. C. F. Newcombe, 1896 : one remarkably well pre-

served but slightly imperfect specimen, that corresponds perfectly with

Gabb's description of D, inflata. In this genus it is almost impossible to

identify species by descriptions and figures, but Mr. Frank M. Anderson

has kindly compared this Sucia Island specimen with the type of D.

inflata in the Geological Museum of the University of California, at

Berkeley, and thinks that it agrees very well therewith.

Cypbina Denmanensis. (N. Sp.)

Shell large, compressed convex, apparently ovately subtriangular in

marginal outline, and about one-sixth longer than high. Superior border
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sloping somewhat concavely and obliquely downward in front of the

beaks, and rather convexly as well as obliquely behind them ; ventral

margin very slightly convex, nearly straight in the middle ; umbo and
beak nearly median

;
posterior side not much longer than the anterior.

Surface concentrically and rather coarsely striated.

Hinge dentition and muscular impressions unknown.

Fig. 25.

—

Cyprina Denmnncnsis. Outline of the only specimen collected, about

five sixths of the natural size.

West side of Denman Island, Dr. C. F. Newcombe, 1896 : the large right

valve figured, which, unfortunately, has the umbo and lateral margins con-

siderably eroded. The specimen, however, seems to indicate a species of

Cyprina that differs alike from C. occidentalis of the Cretaceous rocks of

the Queen Charlotte Islands, from C. Dalit, White, of the Cretaceous

rocks of Alaska, and from the C. ovata, var. alta, of the Pierre-Fox Hills

or Montana formation of Assiniboia and Alberta, in its much larger size,

more nearly median beaks, and much straighter ventral margin.
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CyPRINA (?) ANTHRACICOLA. (N. Sp.)

Shell of medium size for the genus, presumably compressed convex

normally, though all the specimens that the writer has seen are crushed

flat. In this condition they are rounded subovate and very little longer

than high. The anterior side is short

and rounded ; the posterior side a

little longer, its extremity subtrun-

cate abruptly and somewhat oblique-

ly above, and obtusely subangular

below. The ventral margin is broad-

ly rounded ; the superior border

slopes abruptly downward in front

of the beaks, and much more gradu-

ally so behind them ; the beaks are

compressed, slightly depressed, and

placed considerably in advance of the

mid-length of the cardinal margin.

Surface marked with very numer-

ous and closely disposed, fine concen-

tric ridges, or raised lines of growth,

and a few much coarser and more

distant concentric sulcations. Test

thick.

Fig. 26.

—

Cyprina{'^) anthracicola. Side

view of the most perfect but not the

largest specimen collected, of the natu-

ral size and shewing the right valve.

It is crushed quite flat.

Hinge dentition and muscular impressions unknown.

The largest specimen that the writer has seen is sixty-five millimetres

long and sixty millimetres high.

Roof of coal, No. 1 shaft, Nanaimo : two nearly perfect, but crushed

and flattened specimens, and four very imperfect ones, all collected in

1901, the specimen figured, by the Rev. G. W. Taylor, and the others by
Mr. Harvey.

It is just possible that these specimens may prove to be only immature
examples of C. Denmanensis, but their beaks are by no means submedian
and their marginal outline seems to be more rounded than triangular.

Protocardia scitula. Meek.

Cardium scituluin, Meek. 1857. Trans. Albany last., vol. iv, p. 40.

Protocardia scitula, Meek. 1876. Bull. Geol. and Geogr. Surv. Terr., vol. ii, no. 4, p.

360, pi. 3, figs. 4 and 4 a.

Protocardium scitulum, Whiteaves. 1879. This volume, pt. 2, p. 155.
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Several specimens, that are clearly referable to this diminutive species,

were collected at Yorke's farm, two and a quarter to two and a half miles

up the Nanaimo River, V.I., by Mr. Harvey in 1901.

Thyasira cretacea, Whiteaves.

Conchocele cretacea, Whiteaves. 1874. Geol. Surv. Canada, Rep.lPro^r. for 1873-74, p.

266, pi. of fossils, figs. 2 and 2 a ; and (1879) this volume, pt. 2, p. 156.

On page 784 of his " Synopsis of the Lucinaceee and of the American

species," published in 1901, in volume xxiii of the Proceedings of the

U. S. National Museum, Dr. Dall places Conchocele, Gabb, 1866

;

Cryptodon, Turton, 1822; and Axinus, J. Sowerby, 1821 ; among the

synonyms of Thyasira, Leach, 1818. The proper name for this species,

therefore, would seem to be Thyasira cretacea, and the writer has seen no

other specimens of it than those collected below Dodd Narrows. V.I., by

Mr. Richardson in 1^73.

Clisocolus dubius, Gabb.

Loripesdubius, Gabb. 1864. Geol. Surv. Calif., Palaeont., vol. i, p. 177, pi. 24, figs 170

and 171.

Clisocolus dubius, Gabb. 1869. Idem, vol. ii, p. 189, pi. 30, fig. 7.

Lticina Richardsonii, Whiteaves. 1874. Rep. Progr. of this Survey for 1873-74, p. 266,

pi. of fossils, fig. 1.

Thctiopsis circularis, Whiteaves. 1879. This volume, pt. 2, p. 153.

Clisocolus dubius, White. 1889. Bull. U. S. Geol. Surv., No. 51, p. 41, pi. 6, figs. 5-7.

„ „ Whiteaves. 1895. Trans. Royal Soc. Canada, Second Series, vol.

I, sect. IV, p. 123.

As stated in the publication last cited, " the specimens from Van-

couver, Hornby and the Sucia Islands, which the writer first described as

Lucina Richardsonii, and afterwards referred to the Thetis circularis of

Meek and Hayden, the type of Meek's suggested genus Thetiopsis, are

obviously identical with the Clisocolus dubius as since figured by Dr. C.

A. White, and with specimens from the Chico group of Shasta county,

California, labelled C. dubius, and kindly loaned by Mr. Stanton. "It

still, however, appears to the writer that the specimens collected by Mr.

Richardson are much more like the Thetis circularis, as figured by Meek

and by Whitfield, than they are to Gabb's illustrations of C. dubius."

Specimens of this species were collected at the Sucia Islands by Dr.

Newcombe in 1894; and at Departure Bay, V. I., by Mr. Harvey in

1901.
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Clisocolus cordatus, Whiteaves.

Clisocolus cordatus, Whiteaves. 1879. This volume, pt. 2, p. 157, pi. 18, figs. 3, 3, a-b ;

but probably not Cyprina cordata of Meek and Hayden (1857) nor

Clisocolus duhius, Gabb.

White. 1889. Bull. U.S. Geol. Surv., No. 51, p. 41, pi. 6, figs. 8 and 9.

M II Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second Series,

vol. I, sect. IV, p. 124.

" Tlie identification of the Sucia Islands specimens collected by Mr.

Kichardson with the species from the Fox Hills group of Dakota, which

was first described by Meek and Hayden as Cyprina cordata, and sub-

sequently by Meek as Sphoeriola cordata, has not proved satisfactory, and

they seem to be quite distinct from Gabb's Clisocolus duhius " (1896. op.

cit. supra.)

A few specimens, which seem to be referable to C. cordatus, were col-

lected in 1901 at Brennan Creek, V.I,, by the Rev. G. W. Taylor ; and

at Departure Bay, V.I., by Mr. Harvey.

Crassatella Conradiana, Gabb. (Sp.)

Astarte Conradiana, Gabb. 1864. Geol. Surv., Calif., Palseont., vol. i, p. 178, pi. 24,

fig. 161.

Whiteaves. 1879. This volume, pt. 2, p. 160, pi. 18, figs. 5 and 5 a.

Specimens of this species were collected at the Sucia Islands by Dr.

Newcombe in 1894 or 1896, and at Texada Island by Mr. Harvey in 1*901.

Crassatella Conradiana, var. tuscana.

Astarte Tuscana, Gabb. 1864. Geol. Surv., Calif., Palaeont., vol. i, p. 179, pi, 30,

fig. 257.

Astarte cardinioides, Whiteaves. 1874. Rep. Progr. of this Survey for 1873-74, p. 267,

pi. of fossils, fig. 3.

Astarte Vancouverensis, Whiteaves. 1874. Idem., p. 267, pi. of fossils, fig. 4.

Astarte Conradiana, var. Tuscana, Whiteaves. 1879. This volume, pt. 2, p. 160, pi. 18,

fig. 6.

Crassatella Tuscana, White. 1889. Bull. U. S. Geol. Surv., No. 51, p. 39.

Mr. Harvey has collected numerous specimens, which, in the writer's

judgment, are referable to this elongated variety of C. Conradiana, at

North West Bay, Vancouver Island, in 1897 ; from the roof of the coal

at the Nanaimo mines, V.I., and at Texada Island, in 1901.
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Opis Vancouverensis, Whiteaves.

Opis Vancouverensis, Whiteaves. 1879. This volume, pt. 2, p. 158, pi. 18, figs. 4 and 4 a.

This species was based upon a slightly imperfect right valve, collected

on. the south-west side of Denman Island by Mr. Richardson in 1871.

The only other specimen of it that the winter has seen is a still more im-

perfect but characteristic right valve, collected at Brennan Creek, near

Wellington, Y.I., by the Rev. G. W. Taylor, in 1901.

Unio Nanaimoensis, Whiteaves.

Unio Nanaimoensis, Whiteaves. 1901. Ottawa Naturalist, vol. xiv, pp. 177-79, figs.

1 and 1«.

"In the second volume of the Palfeontology of California, published in

1869, Mr. W. M. Gabb described and figured a Cretaceous species of

Unio, which he called U. Hubhardi. This species was based upon a

single specimen, which is said to be " from the NanaimoCoal Mine, Van-

couver Island," and to have been " kindly loaned " to Mr. Gabb by Mr.

Samuel Hubbard. It has long seemed to the writer that the evidence

for this locality is very unsatisfactory, and that there are two strong

reasons for supposing that some mistake has been made in regard to it.

The first of these reasons is that no similar specimens have since been

found in the Cretaceous rocks at Nanaimo, or any other locality in Van-

couver, or any of the immediately adjacent islands, by members of the

staff of the Geological Survey of Canada, or by local collectors. The

second is that numerous very typical specimens of U. Hubhardi were col-

lected at the Cowgitz coal mine, on Graham Island (one cf the Queen

Charlotte Islands) by Mr. James Richardson in 1872, and by Dr. G. M.

Dawson in 1878.

" No other land or fresh water shells have yet been recorded as occur-

ring in the Cretaceous rocks of the Nanaimo, Comox, or Cowitchan coal

fields. But in March, 1894, a nearly perfect but somewhat crushed and

slightly distorted bivalve shell was found by Mr. W. Haggart, in shale

at the top of No. 6 Pit, Wellington Colliery, Nanaimo. This specimen

is now the property of the Provincial Museum, Victoria, B.C., and has

been forwarded to the writer by Dr. C. F. Newcombe, of that city, for

examination and comparison.

"Judging by its external form and surface markings, this fossil seems

to be a specimen of a previously undescribed species of Unio, that is

quite distinct from U. Hubhardi and from any of the Unionidje of the

Cretaceous or Laramie rocks of North America.
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"The species may now be provisionally named and characterized as

follows :

—

- Unio Nanaimoensis (Sp, nov.)
"

" Shell compressed-convex, ovately subelliptical, much longer than high,

higher than broad, and very inequilateral. Anterior end short, rounded
;

posterior end much
longer than the an-

terior, its extremity

obliquely subtrun-

cate above, produ-

ced and somewhat

narrowly rounded

below ; beaks pla-

ced in advance of

the mid length
;
pos-

terior umbonal slo-

pes not at all angu-

lated.

" Surface marked

only with numerous

concentric lines of

growth. Hinge den-

tition, muscular im-

pressions, and pal-

FiG. 21.— Unio Ifanaimoensis.—Side view of the only specimen Hal line unknown.
known, in outline.

Tig. 27a.—Dorsal view of the same, also in outline, to shew the " Approximate
proportionate convexity of the closed valves. dimensions of the

Both the figures are of the natural size. «>^ ecimen figured :

—

Maximum length,

sixty-eight millimetres
;

greatest height, thirty-seven millimetres ; maxi-

mum breadth or thickness, twenty-four millimetres.

" The slight distortion and somewhat slickensided movement to which

the specimen has been subjected has so displaced the normal position of

the valves that the marginal outline is not as distinctly defined as might

be desired, and the beaks are no longer quite opposite.

"As compared with U. Nanaimoensis, U. ^tt66arc?t is a much more con-

vex shell, with distinctly angular or subangular posterior umbonal slopes,

and it is much more attenuate posteriorly " (op. cit. supra.).
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Trigonia Evansana, Meek.

Trigonia Evansana, Meek. 1857. Trans. Albany Inst., vol. iv, p. 42.

Trigonia Emoryi, Etheridge. 1861. In Hector's paper " On the Geology of the Coun-

try between Lake Superior and the Pacific Ocean," Quart. Journ.

Geol. Soc. Lond., vol. xvii, p. 432; but not T. Eraoryi, Conrad,

1857.

I, II Etheridge. 18(53. No. 40 of the list of specimens on p. 243 of Capt-

Palliser's Official Report on his Explorations in British America in

1857-60.

Trigonia Evansii, Gabb. 18G4. Geol. Surv. Calif., Palagoiit., vol. i, p. 189, pi. 25,

fig. 17.

Trigonia Evansi, Meek. 1876. Bull. U. S. Geol. and Geogr. Surv. Terr, vol. ii, No. 4,

p. 359, pi. 2, figs. 7, la and 76.

Trigonia Evansana, Whiteaves. 1879. This volume, pt. 2, p. 161 ; and (1896) Trans.

Royal Soc. Canada for 1895, Second Series, sect, iv, p. 114.

In 1876, in the second volume of the Bulletin of the United States

Geological and Geographical Survey of the Territories, Mr. Meek pointed

out that his Trigonia Evansana is "almost certainly the same shell that was

referred by Mr. Etheridge, among Mr. Hector's collections from Nanaimo,

to T. Emoryi Conrad (pi. lit, figs. 2 a, h, c, United States and Mexico

Boundary Survey Report.)" " It is, ho"wever," he says, " certainly very

distinct from that species, not only in form and in its decidedly less

crenate costse, but more particularly in having a smooth, longitudinally

sulcate, depressed ridge on each side of its escutcheon, not crossed by the

costne. Its cost?e are likewise less numerous and more prominent."

In 1894, the Geological Society of London, through its president, Dr.

Henry Woodward, kindly lent to the writer for study, all the Cretaceous

fossils obtained during Captain Palliser's explorations, that were deposited

at Burlington House. These form the subject of a paper published in

1896, in the first volume of the second series of the Transactions of the

Royal Society of Canada. Among them were " ten specimens, mostly

mere casts of the interior of single valves, each labelled ' No. 40, Trigonia

Emoryi, Conrad ; below the lignite, Departure Bay, Nanaimo, Dr.

Hector, 18C0; collected by Mr. Mackay." These, as was expected, are

clfearly referable to T. Evansana.

Meek's types of T. Evansana are both from Nanaimo, V.I., where they

were probably collected by Mr. T. J. Turner, of the U.S. Navy, in 1856.

On Vancouver Island, specimens of the same species were collected at

North West Bay by Mr. Richardson in 1873, and by Mr. Harvey in

1897 ; at Departure Bay, by Mr Harvey in 1901 ; and at Brennaa

Creek, near Wellington, by the Rev, G. W. Taylor in 1901. At the

Sucia Islands similar specimens were collected by Mr. Richardson in 1874

and by Dr. Newcombe in 1894.
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NucuLA HoRNBYENSis, Whiteaves.

Plate 46, fig. 4.

Nucula Hornbyensis, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second
Series, vol. i, sect, iv, p. 122, pi. 3, fig. 2.

Original description and remarks.— " Shell of medium size for the

genus, compressed convex, subellipfcical in marginal outline, rather oblique

and very inequilateral. Anterior or longer side obliquely subtruncated

at its extremity above and rather narrowly rounded below
;
posterior or

shorter side very regularly but narrowly rounded at the end ; ventral

margin broadly rounded, but rather more convex posteriorly than ante-

riorly ; superior border nearly straight but slightly descending in front of

the beaks, and sloping obliquely and much more rapidly downward
behind them ; beaks small, incurved and recurved, projecting very little

above the highest level of the superior border, placed behind the mid-

length, and in one specimen almost terminal.

" Surface almost smooth, marked only by a few faint concentric striae

of growth ; test thin.

" Dimensions of the largest specimen known to the writer : length,

eleven millimetres ; height, eight millimetres. The specimen figured is

not quite six millimetres in length.

"North-west side of Hornby Island, in the ' Middle Shales or Division

D' of Mr. Richardson's Comox Section, W. Harvey, 1894: one right

valve, one left valve, and a somewhat crushed specimen with both valves,

each with the test preserved.

" These specimens may represent a variety of Nucula solitaria, but if

Mr. Gabb's figure of that species is correct, it must have a very different

marginal outline. His illustration represents a much more triangular

shell than that of JV. Hornbyensis, with a more prominent beak, and more

pointed at both ends.

" Nucula Traskana, Meek, from the Cretaceous rocks of Vancouver

Island, was described from a single worn cast of the interior of the shell,

which has never been figured and has since been lost. Mr. Meek states

that the specimen was ' probably provided with a distinct lunule,' and

that ' the species will probably be recognized by its ventricose trigonal

ovate form and nearly central beaks.' This description is quite inappli-

cable to the specimens from Hornby Island, in which the lunule and

escutcheon are both obsolete."

Since this description was written, two other specimens of N. Hornby-

ensis, which are now in the Museum of the Survey, were collected at

Hornby Island by Mr. Harvey in 1895. The larger of these, which is
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apparently an adult shell, is about twelve millimetres in length by ten

and a half mm. in height. As will be seen by the figure on Plate 46, its

marginal outline is rounded subtrigonal and very different to that of the

very young and somewhat elongate specimen that was previously figured.

As compared with Meek's description of iV! Traskana, its valves are com-

pressed rather than ventricose, and its beak is by no means central.

A left valve of a JVucula, from the roof of the coal at the Nanaimo
mines, collected by Mr. Harvey in 1901 and now in the Museum of the

Survey, has a somewhat similar outline to the adult Jff. Hornhyense. But
the former, which is fifteen millimetres long and a little over twelve high,

is marked with very numerous and densely crowded, but very regularly

disposed concentric raised lines or minute costulse.

Dr. Stanton, who has kindly examined ail these specimens, thinks that

they are quite distinct from his Nucula Gabbi, " from the upper part of

the Knoxville beds about three miles south of Lowerys, Tehama
County," * California.

Nucula Richaedsoni.

Nucula pectinata, Whiteaves. 1879. This volume, pt. 2, p. 161, pi. 18, fig. 8 ; but not

Nucula pectinata, J. Sowerby, 1818.

Nucula Bichardsoni, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second

Series, vol. i, sect, iv, p. 122.

" Shell similar to iV. pectinata, but less inequilateral and much shorter

in proportion to its height, the beaks being more nearly central, the pos-

terior side longer and more obliquely truncated, the anterior shorter and

more broadly rounded at its outer termination.

" The slightly distorted valve from the lower part of the Trent River,

Vancouver Island, which was referred with doubt to the H. pectinata of

Sowerby by the present writer in 1879, appears to be sufficiently distinct

from that species to warrant the new specific name now proposed for it,

in memory of its discoverer " (1896, op. cit. supra.).

Nucula (Acila) truncata, Gabb.

Nucula truncata, Gabb. 1864. Geol. Sur. Calif., Palteont., vol. i, p. 198, pi. 26, figs.

184 and 184 «, b.

Nucula (Acila) truncata, Gabb. 1869. Idem, vol. ii, p. 197.

Whiteaves. 1879. This volume, pt. 2, p. 162.

On Vancouver Island, specimens of this species, as determined by the

writer, were collected in 1901, from the roof of the coal at the New Van-

*Bulletin of the U.S. Geographical Survey, No. 133, p. 52.

6—M. F.
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couver Coal Co.'s mine, Nanaimo, and from ten to twelve miles up the

Nanaimo River, by Mr. Harvey ; also at Brennan Creek, near Wellington,

by the Rev. G. W. Taylor. Similar specimens had previously been collected

at Hornby Island by Mr. Harvey in 1894, and at the Sucia Islands by

Dr. Newcombe in 1894 or 1896.

In the first volume of the American Joui'nal of Conchology, published

in 1865, Mr. Conrad says of JV. truncata that " two species are evidently

confounded under this name. Mr. Gabb should " (he says) " have figured

a specimen from each division, as he has done in Amauropsis alveata."

Much more recently, in 1898, Dr. Dall says that "an examination of

undoubted Cretaceous specimens of If. truncata shows that the species

differs from the Tertiary forms by its more impressed escutcheon, its finer

and more delicate divaricate sculpture, and its more prominent close set

regular and even concentric sculpture. Those I have seen are also

smaller."*

In a letter received in March, 1902, Dr. Stanton writes that he "doubts

whether the Tejon specimens are different from the Chico ones," but that

in any event the name N. truncata should be applied to the Chico form,

because the type specimens are from Chico localities."

YOLDIA DIMINUTIVA. (N. Sp.)

Plate 47, fig. 2.

Shell very small, inequilateral, moderately convex, slightly produced

and narrowly rounded in front, abruptly pointed and a little longer behind
;

length nearly twice the maximum height ; beaks small, placed a little in

advance of the midlength.

Surface apparently concentrically striated.

Length, 4 • 7 mm.
;
greatest height, 2 • 9 mm.

Roof of coal, New Vancouver Coal Co's mine, Nanaimo, W. Harvey,

1901 : a cast of the interior of a left valve with a small portion of the

test preserved. This little shell differs chiefly from the Leda translucida,

of the Californian Tertiary, as described and figured by Gabb, in its very

diminutive size, the figured specimen of L. translucida being represented

as 12 mm. long. The genus Leda, however, is now restricted to shells

with a "long tapered bicarinate rostrum," and Y. diminutiva is obviously

congeneric with the Yoldia microdonta and Y. ventricosa of Meek, from

^ Transactions of the Wagner Free Institute of Science, Philadelphia, vol. ill, pt. iv,

p. 573.
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the Upper Missouri Cretaceous,* though all three seem to the writer

to be more probably referable to Yoldiella or Fortlandia.

Pectunculus Veatchii, Gabb. (Sp.)

Plate 47, tigs 3 and 4.

Axincea Veatchii, Gabb. 1864. Geol. Surv. Calif. Palaeont., vol. i, p. 197, pi. 25, figs.

183 and 183 a.

" " Whiteaves. 1879. This volume, pt. 2, p. 162.

Pectunculus Veatchii, Stanton. 1896. U. S. Geol. Survey, 17th Annual Rep., pt. 1,

pp. 1029 and 1039.

This is one of the commonest lamellibranchiate bivalves of the Vancou-

ver Cretaceous. The writer has examined and studied specimens of it

from the following localities, the collector's name and date at which the

collections were made being added in parentheses. Vancouver Island :

at Blunden Point and the entrance to Departure Bay (J. Richardson,

1872); at North West Bay (J. Richardson, 1872, and W. Harvey, 1897);

from the roof of the coal at the Nanaimo mines, and ten to twelve miles

up the Nanaimo River (W. Harvey, 1901) ; and at Brennan Creek, near

Wellington (Rev. G. W. Taylor, 1901). Hornby Island (J. Richardson,

1871) ; Sucia Islands (J. Richardson, 1874, and Dr. Newcombe, 1894);

and Texada Island (W. Harvey, 1901). All the specimens of this shell

that were collected by Mr. Richardson were referred to Axina^a Veatchii,

Gabb, by the writer, on page 162 of the second part of this volume. On
the other hand. Dr. C. A. White, in 1889, identifies specimens from

Sucia Island with Axincea sagittata, Gabb, though with a query, as he (Dr.

White) states that " none of them show the peculiar sagittate markings

which suggested the name."f

The outer surface of the specimens from Texada Island is remarkably

well preserved, and the finest surface markings are well shewn. These

latter, when viewed with a lens, to the writer's surprise were seen to

consist of a close, regular and very minute cancellation or network, con-

sisting of densely crowded minute radiating raised lines, or low ridges

with impressed lines between them, which are crossed by equally numerous,

close set and minute, concentric raised lines, as represented by figure 4

on Plate 47. On a re-examination of the specimens collected long ago

by Mr. Richardson, it was found that in all of those from Vancouver

Island the surface is much worn and the finer markings obliterated, but

that in the small specimens from the Sucia Islands the minute details

of sculpture are well preserved.

* See Report U. S. Geological Survey of the Territories, vol. ix, pp. 109 and 112, and

Plates 2 and 15.

fBulletin of the United States Geological Survey, No. 51, p. 39.

6i— M, F.
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In April last (1902) the writer sent one of the Texada specimens to Dr.

Stanton, with a letter asking if any of the California examples of P.

Veatchii in the U. S. National Museum showed the same kind of minute

surface markings. In reply to this communication Dr. Stanton wrote,

that "on examining our collection of Pectunculus Veatchii, for comparison

with your specimen, I was surprised to find that almost all of our speci-

mens have the surface sufficiently weathered to have removed the finer

radiating sculpture, if they ever possessed it. A few were found, how-

ever, such as the two I am sending in the same package with yours,

which retain traces of strife that I think are comparable with those on

the Texada Island shell." Both of the specimens kindly forwarded for

comparison by Dr. Stanton, one from Butte Co., and the other from

Fences Ranche, California, shew traces of the minute cancellation seen

on Texada Island specimens. It would appear, therefore, that the

Pectunculus from the Vancouver Cretaceous is correctly referred to

P. Veatchii, but that exceptionally well preserved specimens of that

species are marked by a minute sculpture that has not previously been

described.

Dr. Dall recently * adopts the name Glycimeris {DsiCosta., 1778) for this

genus, and regards Axincea, Poli (1791 and 1795) and Pectunculus,

Lamarck (1799) as mere synonyms thereof. Still, the latter name has

been in use for so many years that it seems a pity to reject it, though the

laws of priority may require the change.

Arca Vancouverensis, Meek.

Area Vancouverensis, Meek. 1857. Trans. Albany Inst., vol. iv, p. 40.

Grammatodon{?) Vancouverensis, yieek. 1876. Bull. Geol. and Geogr. Surv. Terr., vol.

II, no. 4, p. 356, pi. 3, figs. 5 and 5 a.

Nemodon Vancouverensis, Whiteaves. 1879. This volume, pt. 2, p. 163.

The type of Arca Vancouverensis was collected at Nanaimo, apparently

by Mr. T. J. Turner, of the U. S. Navy, in 1856. Its dimensions are stated

to be : length, -74 inch ; height, -44 inch ; and breadth, -40 inch. " This

species," Meek says, " will be readily distinguished by its vertically trun-

cated posterior extremity, and the distantly separated radiating costse,

with smaller ones between, on the anterior end. I know of no species,"

he adds, " with which it is liable to be confounded."

The specimens upon which the description of Grammatodon 1 Vancou-

verensis was based are said to be from Comox, where they would seem to

have been collected by Mr. George Gibbs in 1858. The dimensions of

* Transactions of the Wagner Free Institute of Science, Philadelphia, vol. in, p. 607.
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the specimen figured are said to be : length, 0-75 inch ; height, 0'47 ; and

breadth or convexity, 0'40 inch.

Ill the collections made by Sir James Hector during Captain Palliser's

explorations, there are two small specimens from " Departure Bay, Na-

naimo, V. I.," obtained in 1860, that are probably referable to this species.

Specimens of a small Area, that may be referable to A. Vancouverensis,

were collected at Hornby and Denman islands by Mr. Richardson, in

1872, and at Extension mine, near Nanairao, by Mr. Harvey, in 1901.

The largest of these is not quite an inch and a half in its greatest length.

But it is still uncertain whether the two large single valves from Blunden

Point, Y. I., that are figured on plate 19 (figs. 1 and la) of the second

part of this volume, and two casts of the interior of large single valves,

collected on the Saable River, Y. L, by Mr. Richardson, in 1872, should

be regarded as adult specimens of A. Vajicoitverensis, or as a distinct

species. These large shells have precisely the same kind of hinge denti-

tion as the much smaller specimens, a character upon which Conrad based

his genus Nemodon.

A cast of the interior of the left valve of a small Area from Departure

Bay, Y. I., collected by Mr. Harvey, in 1901, is very similar in shape to

the Area {Neinodon) Cumshe?vensis of the Lower Shales of the Queen

Charlotte Islands, but in the former the beak is curved distinctly back-

ward.

CucuLL.EA TRUNCATA? Gabb. (Yar.)

CucuUcea trvncata? Gabb. 1864. Geol. Surv. Calif., Palaeont., vol. i, p. 196, pi. 25, fig.

182.

CucuUaa ( Idonearca) truncata, Whiteaves. 1879. This volume, pt. 2, p. 165, pi. 19, figs.

2 and 2 «.

Cuculloea truncata ? (Gabb) White. 1889. Bull. U.S. Geol. Surv. No. 51, p. 38.

Cfr. CucuUcea ponderosa, Whiteaves. 1900. This volume, pt. 4, p. 294, pi. 38, figs. 1

and 1 a.

In the second part of this volume the writer referred specimens of a

rather large and thick shelled sp=icies of Cueulloea, from several localities

in the Yancouver Cretaceous, to the C. truneata of Gabb. Similar speci-

mens have since been collected, at the Sucia Islands, in 1894, by Dr.

Newcombe ; on Yancouver Island, in 1901, at Brennan Creek by the

Rev. G. W. Taylor, and six or seven miles north-west of Wellington by

Mr. T. Bryant ; also at Yorke's Farm, two miles and a quarter to two

miles and a half up the Nanaimo River, by Mr. Harvey.

But, as pointed out on pages 295 and 296 of the fourth part of this

volume, " there are now some reasons for thinking that the specimens

from the Nanaimo group of the Yancouver and Sucia Islands Cretaceous
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may be specifically, or at any rate varietally distinct from the true C.

truncata." "Through the kindness of Prof. Pilsbiy, the writer has

recently been able to examine and study ten authentic examples of that

species, from Cottonwood Creek, the property of the Academy of Natural

Sciences of Philadelphia. The largest of these specimens, however, is

only forty-nine millimetres in length, by thirty-six mm. in height, inclusive

of the umbones." " They seem to diflfer from the Maud Island specimens,"

(there described and figured by the writer under the name C. ponderosa)

and from those from Vancouver and the Sucia Islands that have been

referred to C. truncata, in their uniformly smaller size, and more parti-

cularly in their proportionately narrower and more pointed umbones.

The specimens from the Vancouver Cretaceous may not be distinct from

the still larger and thicker fossils from the Queen Charlotte Islands, which

the writer has called C. ponderosa, but it is quite possible that both may
be only geographical and stratigraphical varieties of C. truncata.

Mytilus pauperculus, Gabb.

Mytilus pauperculus, Gabb. 1864. Geol. Calif., Palteont., vol. I, p. 183, pi. 2.5, fig. 165.

H „ Whiteaves. 1879. This volume, pt. 1, p. 167.

A few detached valves of a small smooth Mytilus, that are probably

referable to M. pauperculus, were collected on the Trent River, V.I., by

Mr. Richardson in 1872 ; at the Sucia Islands, by Mr. Richardson in

1874 and Dr. Newcombe in 1894; and at Texada Island by Mr. Harvey
in 1901. As compared with Mr. Gabb's figure of 31. pauperculus, the

specimens from these localities are proportionately a little higher, more

angular at the termination of the cardinal border above, and a little less

elongated.

MoDiOLA SiSKiYOUENSis, Gabb.

Plate 48, fig. 2.

Modiola Siskiyouensis, Gabb. 1864. Geol. Sur., Calif., Palseont., vol. i, p. 184, pi. 30,

fig. 260.

Brennnan Creek, V.L, Rev. G. W. Taylor, 1901 : a small but perfect

and well preserved left valve, which is probably referable to this species.

It is, however, less than half the size of the type of that species, being

only eighteen millimetres and a half long, by nine and a half high, and

its posterior umbonal ridge is not very clearly defined. A very imperfect

and badly preserved but much larger specimen, from the roof of the coal

at the Nanaimo mines, collected by Mr. Harvey, in 1901, is also probably

referable to M. Siskiyouensis.
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MODIOLA (Brachydontes). Species undeterminable.

S^ The two specimens, one from Hornby Island, and the other from the

Sucia Islands, that were referred to M. ornata, Gabb, on page 167 of the

second part of this volume, are too small and fragmentary to be satisfac-

torily determined. The larger of them is only nine millimetres in length.

A similar specimen has recently been collected by Mr. Harvey, from the

roof of the coal at the Nanaimo mines.

LiTHODOMUS NITIDUS. (N. Sp.)

PLate 48, fig. 3.

Shell moderately elongated, about twice as long as high ; superior and

ventral borders horizontal, straight and nearly parallel for the greater

part of their length ; anterior end rounded ; posterior end somewhat

obliquely subtruncate above and narrowly rounded below ; umbones

obliquely depressed, beaks anterior and nearly or quite terminal.

Surface lustrous, shining, and marked with concentric raised lines of

growth. Test very thin.

Hinge dentition and muscular impressions unknown.

Roof of coal, Nanaimo mines, W. Harvey, 1901 : four well preserved

but imperfect and crushed specimens, none of which shew the normal and

proportionate convexity of the valves.

Inoceramus diCxITATUS (Sowerby) Schmidt.

Inoeeramiis digitaUis (Sowerby) Schmidt. 1873. Ueb. die Petref. der Kreide-form. voii

Sachalin, in Mem. Acad. Imper. des Sciences de St Petersbourg, vol.

xix, No. 3, p. 25, pi. 5, figs. 10 and 11, and the whole of plates G and 7.

Inoceramus undulatoplicatus (F. Roemer) Schluter. 1877. Kreide-Bivalven zur Gattung

Inoceramus, p. 22, pi. 3, fig. 1.

„ „ Whiteaves. 1879. This volume, pt. 2, p. 168, pi. 20, figs.

2 and 2 a.

Inoceramus mytilopsis, Whiteaves. 1879. Idem, p. 169, pi. 20, fig. 3 ; but probably not/.

mytilopsis, Conrad, if that shell is the same as /. labiatus,

Schlotheim.

Inoceramus digitatus (Sowerby) Jimbo. 1894. Beitr. zur Kenntniss der Fauna der

Kreide-form. von Hokkaido, in Dames and Kayser's Palseont.

Abhandl. (Jena), Neue Folge, Band ii, heft 3, p. 43, pi. 8

(24), figs. 8-10.

.1 n Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second

Series, vol. i, sect, iv, p. 121.

The following remarks are from the publication last cited.
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" The specimens of this species collected by Mr. Richardson on Van-

couver Island in 1871 and 1872, and referred to in the second part of

this volume are nearly all of small size, though one individual from

Blunden Point, as there stated, is fully five inches and a half in height.

Some of them are higher than long, with a short hinge-line, and others

longer than high, with a long hinge-line. Their sculpture also is equally

variable, and consist.: either of continuous, concentric or radiating and

divergent plications, or of corresponding rows of tubercules, in addition

to the lines of growth."

'• In a paper on ' Cretaceous Fossils from the Vancouver Island

region,'* Dr. C. A. White doubts the correctness of the identification of

the specimens collected by Mr. Richardson with /. undulatoplicatus, but

they agree very well with Roemer's description, though perhaps not quite

so well with his figure of that species.

" However this may be, several small Inoceraviij which are evidently

conspecific with those collected by Mr. Richardson, were obtained by Dr.

C. F. Newcombe, in 1892, on the Comox River, V.I., and kindly presented

by him to the Museum of the Geological Survey. With one exception,

these specimens from Comox are all longer than high and have a long

hinge-line. Their sculpture consists of concentric plications, which are

rarely quite parallel with the closely and regularly disponed impressed

lines of growth, upon the umbonal and central regions of each valve, and

of radiating and divergent folds anteriorly.

"The only specimen collected by Dr. Newcombe on the Comox River

that is higher than long, with a short hinge-line, has very peculiar sculp-

ture. In addition to the ordinary growth-lines, a nearly central and con-

tinuous longitudinal plication runs from the beak of the left valve (the

only one preserved) to the base, a little in advance of the centre of the

latter. On the anterior side, five simple plications radiate obliquely for-

ward and outward from this subcentral fold, and on the posterior side

four plications, three of which are simple and one bifurcating, radiate

also obliquely forward and outward from it.

"In a letter received in August 0894) the writer was informed by

Mr. T. W. Stanton (of the U.S. Geological Survey) that he had been

recently studying a number of specimens of Inocerami with divergent

radiating plications, from the Niobrara shales of Colorado, that he has no

hesitation in referring to the /. digitatus of Sowerby, as re-defined and

figured by Schmidt and Schluter, and that it seems to him quite likely

that /. undidatoplicahcs, Roemer, is only the young of that species.

Schluter, in his paper on the Cretaceous Inocerami, is, indeed, inclined to

keep these two forms separate, but Schmidt (op, cit.) regards both /..

Bulletin U.S. Geological Survey, No. 51, pt. 3, p. 37.
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undulaioplicatus, Roemer, and /. diversus, Stoliczka, as mere synonyms

of /. digitatus. Mr. Stanton adds, in effect, that although none of

Schmidt's figures of /. digitalis exactly duplicate those of /. undidato-

plicatus in the ' Mcsozoic Fossils,' it still seems to him most likely that

the Vancouver specimens are young individuals of /. digitatus, a con-

clusion in which the present writer entirely concurs."

Similar specimens were collected in 1901, at Extension Tunnel, near

Nanaimo, by Mr. Harvey; and at Brennan Creek, V.I., by the Rev. G.

W. Taylor. One of these specimens from Extension, which is nearly four

inches and a quarter high, and apparently about as long as high, is very

similar to some of the Saghnlien specimens of /. digitatus that are

figured by Dr. Schmidt. A fragment of a valve that is probably referable

to this species and that shows its characteristic surface markings, was

collected at the west end of Lasqueti Island by Dr. G. M. Dawson in 1885.

The specimen from Blunden Point collected by Mr. Richardson in 1872,

and the two specimens from Extension recently collected by Mr. Harvey,

are the only large ones from Canada that the writer has seen, though small

ones, that are not much more than two inches in their greatest diameter,

and usually less, are not uncommon in the Vancouver Cretaceous.

A few small specimens, with numerous fine concentric ridges but no

indications of any divaricating plications, that were referred to /. niT/ti-

lopsis, Conrad, in the second part of this volume, were collected at the

Trent River and Bradley Creek, V. I., by Mr. Richardson, in 1872.*

They are probably young specimens of /. digitatus in which the divari-

cating plications are not yet developed, such as are figured by Schmidt

on Tafel vii, figs. 8, 9 and 10, of his memoir on the Cretaceous rocks of

Saghalien. Similar specimens were collected on th» Puntledge River,

near Comox, by Dr. Newcombe and Mr. Harvey, in 1892.

The specimen from the Nanaimo River referred to by Mr. Etheridge

as "No. 22, Itiocef'amns mytilopsis," in one of the lists of fossils in Sir

James Hector's paper " On the Geology of the Country between Lake

Superior and the Pacific Ocean," and in Captain Pa] User's ofiicial report,

as elsewhere stated,f is a very small right valve of Inoceramus Van-

coiiverensis.

Inoceramus subundatus. Meek.

Inoceramus subundatus, Meek. 1861. Proc. Acad. Nat. Sc, Philad., vol. xiii, p. 315.

Inoceramus Crippsii? var. subundatus, Meek. 1876. Bull. Geol. and Geogr. Surv. Terr.,

vol. n, No. 4, p. 358, pi. 3, figs. 1 and 1 a, 3 and 3 a.

*Not 1871, as inadvertently stated on page 169 of the second part of this volume.
+In the Transactions of the Royal Society of Canada for 1895, Second Series, vol. i,

sect. IV, p. 112.
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Inoceramus Crippxii, var. proxirmis, Whiteaves. 1879. This volume, pt 2, p. 172.

„ var. Sucicnsis, Whiteaves. 1879, Idem, p. 173.

„ var. Barahini, Whiteaves. 1879. Ibid. p. 173.

Inoceramus subundatus (Meek) Whiteaves. 1896. Trans. Royal Soc. Canada for 1895,

Second Series, vol. i, sect, iv, p. 112.

The specimens of this species that were described and figured by

Meek, are from Comox, V. I., and the Sucia Islands, where they would

appear to have been collected by Mr. George Gibbs in 1858. Among

the collections made by Sir James Hector, in 1860, during Captain

Palliser's explorations, there are four small slabs of argillaceous shale

from the Nanaimo River which have upon one or both sides numerous

small valves which correspond very well with Meek's illustrations of /.

subundatus. Mr. Richardson obtained specimens of it at Denman

Island in 1891 ; two miles and a quarter up the Nanaimo River, in the

lower part of the Trent River, and at Blunden Point, V.I., in 1872. At

the Sucia Islands, specimens were collected by Mr. Richardson in 1874,

and by Dr. Newcombe in 1894.

Inoceramus Vancouverensis, Shumard.

Inoceramus Vancouverensis, Shumard. 1858. Trans. Acad. Sc. St. Louis, vol. i, p. 123.

Inoceramus unduloplicatus, Etheridge. 1861. In Hector's paper, Quart. Journ. Geol.

Soc. London, vol. xvii, p. 434 ; but not /. undidatoplicatus,

Roemer, 1852.

Inoceramus mytiloides, Etheridge. 1861. Idem, p. 34 ; but not I. mytiloidcs, Mantell, 1852-

Inoceramus Vancouverensis, Whiteaves. 1879. This volume, pt. 2, p. 170, pi. 20, figs. 4,

4 a and 4 b.

Inoceramus Nebrascensis, var. Sagensis, Whiteaves. 1879. Idem, p. 172 (a typ. err. for

/. Sagensis, var. Nebrascensis) ; but probably not /. Nebras-

censis, Owen.

Inoceramus Vancoiiverensis, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895,

Second Seiies , vol. i, sect, iv, p. 111.

The types of /. Vancouverensis are said to have been collected at Nanaimo

by Dr. John Evans, U. S. Geologist, and they obviously could not have

been obtained later than 1857.

As stated in the Transactions of the Royal Society of Canada for 1895,

(op. cit. supra), in one of the collections made during Captain Palliser's

explorations there are three specimens which are apparently referable to

/. Vancouverensis. One of these is a very imperfect left valve labelled

" No. 20, Inoceramus ^mdulato-plicatus, septarian clay (above the lignite),

Nanaimo River, Dr. Hector, 1860." The umbo of this valve is not so

tumid as is usual in this species, and the surface markings consist of low,

distant, concentric undulations, but there are no indications of any radia-
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ting and divaricating folds. The other two are very small right valves

from essentially the same locality, one labelled "No. 22, Inoceramus

mytilojjsis" and the other " Isocardium." Both have the prominent

umbo characteristic of /. Vancouverensis, and the latter evidently corres-

ponds to the latter part of the entry, "Also JVautilus and Incardium " (a

typographical error for Isocardium), after No. 29 in the list of specimens

on page 243 of Captain Palliser's report.

The right valve from the Sucia Islands referred to /. Sagensis, var.

Nebrascen^is, on page 172 of the second part of this volume, is a broad

variety of /. Vancouverensis.

In 1871-75, specimens of this species were collected by Mr. Richardson

two miles and a-half up the Nanaimo River, V. I., at Protection, Salt

Spring (or Admiralty), Saturna, and the Sucia Islands; also in 1901, by

Mr. Harvey, at Yorke's Farm, two miles and a quarter to two miles and

a half up the Nanaimo River.

Pecten Traskii, Gabb.

Pccten Traskii, Gabb. 1864. Geol. Surv. of Calif., Palseont., vol. i, p. 200, pi. 26, fig.

187 ; and (1869) vol. ii, p. 198, pi. 32, fig. 95.

Texada Island, W. Harvey, 1901 : one small lower valve.

Lima Suciensis. (N. Sp.)

Plate 51, fig. 2.

Shell small, moderately convex but slightly compressed, obliquely sub-

ovate, posterior side somewhat produced below, larger and more narrowly

rounded than the anterior ; beaks incurved, ears small.

Surface markings consisting of small, narrow, radiating ribs, that are

everywhere crossed by concentric striae or lines of growth. From eleven

to fourteen of these ribs are a little larger than the rest, and in testiferous

specimens the spaces between them, when examined with a lens, are seen

to be occupied by from four to six low and close-set, minute, radiating

ridges. Characters of the interior of the valves unknown.

Sucia Islands, Dr. C. F. Newcombe, 1876 : three casts of the interior

of both valves. Extension mine, near Nanaimo, W. Harvey, 1901 : a

cast of a left valve. Texada Island, W. Harvey, 1901 : an imperfect

but testiferous left valve. The largest of these is less than one inch in

its greatest diameter.
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Lima. (Species indeterminable.)

A single specimen of a rather large species of Lima, apparently of the

Plagiostoma group, collected by Mr. Richardson, in 1872 (not 1871), at

the entrance to Departure Bay, V.I., was referred to L. multiradiata,

Gabb, with a query, on page 174 of the second part of this volume. This

identification, however, is far from satisfactory, as only a very small piece

of the test is preserved on the Canadian fossil.

Two very similar specimens, except that they are mere casts of single

valves, without any portion of the test preserved, were collected by Mr.

Harvey, in 1901, at Extension mine, three miles south-west of Nanaimo,

V.I. Both of these casts, which are now in the Museum of the Survey,

are marked by very numerous, narrow, radiating ribs. In one of them,

seven or eight of the ribs are a little larger than the rest, and in the other

the ribs are rather irregular in size and distribution.

Spondylus. (Species uncertain.)

Cfr. Spondylus fragilis, Stanton. 189G. Bull. U. S. Geol. Snrv. No. 133, p. 35, pi. ii,

fig. 3.

Among the fossils collected during Captain Palliser's explorations a

"small piece of glauconitic rock labelled No. 48 (below the Lignite),

Departure Bay, Nanaimo ; Ostrea bella, Conrad ; Dr. Hector, 1860 ; coll.,

Mr. Mackay—contains a few valves or fragments of valves of a species

of Ostrea, and a single valve of a shell whose generic and specific

relations are uncertain. This valve is sixteen lines and a half in length

and about fourteen and a half in breadth. It is moderately convex, but

with a rather broad, shallow, transverse constriction a little in fi'ont of

the mid-length, obliquely subovate in outline, a little longer than broad,

and the extremely thin test is marked with fine radiating raised lines,

about three in the breadth of a millimetre, which are minutely bifurcating

anteriorly, when viewed with a lens. It is much more finely ribbed than

the convex valve of Ostrea hella, if Conrad's figures are correct, and

indeed its surface markings are not at all like those of an Ostrea. A
fragment of a much larger specimen in the collection, from the same

locality and apparently belonging to the same species, has essentially the

same sculpture on the interior of the shell as the Spondylus complanatus

of d'Orbigny,* from the French Neocomien. Another specimen in the

collection, from the same locality and possibly also belonging to the same

species, is the No. 41 of the list of specimens on page 243 of Capt.

Palliser's report. It is a rough cast of the interior of one valve, about

*Paleontologie Frangaise, Terr. Cret,, vol. Ill, p. 657, pi. 451, figs. 7-10.
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two inches and a quarter in length and an inch and a half in its greatest

breadth. It is longitudinally subovate, but rather irregular in outline,

its umbonal region is prominent, and its surface shows impressions of

somewhat narrow, flexuous, radiating ribs." *

These three specimens, and the two collected at practically the same

locality by Mr. Richardson, and referred to on page 175 of the second part

of this volume as " Hinnites or Spondylus (Sp. Undt.)," agree fairly well

with Dr. Stanton's description and figure of S.fragilis, but they are too

imperfect and badly preserved to be determined with much certainty.

Similar but better specimens, now in the Museum of the Survey, were

collected at Extension mine, near Nanaimo, by Mr. Harvey, in 1900, and

apparently in the same kind of rock.

EXOGYRA PARASITICA, Gabb.

Exogyra j)arasitica, Gabb. 1864. Geol. Surv. Calif., Palaeont., vol. i, p, 205, pi. 26,

figs. 192 and 192 a, h ; and pi. 31, figs. 273 and 273 a.

Sa;o^yra (Sp. undt.) Whiteaves. 1879. This volume, pt. 2, p. 175.

The single valve of an Exogyra from the entrance to Departure Bay,

referred to on page 175 of the second part of this volume, and two speci-

mens with both valves since collected at the Sucia Islands by Dr. Newcombe
(in 1896) are probably referable to E. parasitica, though in one of the

latter, a part at least of the attached valve is radiately costate.

Gryph/EA vesicularis, Lamarck.

Ostrea vesicularis, Lamarck. 1806. Ann. Mus., vol. viii, p. 160, pi. 22, fig. 3 ; and (1819)

Hist. An. Sans Verteb. , vol. vi, p. 219.

•. M Goldfuss. 1826. Petref. Germ., vol. i, p. 23, pi. 81, fig. 2.

II ir D'Orbigny, Pal. Franc, Terr. Cretac, vol. in, p. 742, pi. 487, figs. 1

and 2, but not figs. 6, 8 and 9.

Ostrea convexa, Say. 1820. Amer. Journ. Sc. and Arts, vol. ii, p. 42.

Gri/phcea convexa, Morton. 1828. Journ. Ac. Nat. Sc. Philad., vol. vi, p. 79, pi. 4, figs.

1 and 2, and pi. 5, figs. 1-3 ; also (1834) Synops. Org. Rem. Cret.

Gr. U. S., p. 53, pi. 4, figs. 1-2.

Gryphcea mutabilis, Morton. 1828. Journ. Ac. Nat. Sc. Philad., vol. vi, p. 81, pi. 4,

fig. 3 : and (1834) Synops. Org. Rem; Cret. Gr. U. S., p. 53, pi. 4,

fig. 3.

Gryphcea vesicularis. Meek. 1876. Rep. U.S. Geol. Surv., Terr., vol. ix, p. 20 (which

see, for several European and U. S. synonyms, not included in this

list), pi. 11, figs. 2 a, b, c, and pi. xvi, figs. 8, a-h.

Gryphcea vesicularis, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second
Series, vol. i, sect, iv, p. 120.

" Howe Sound, Mr. J, Fannin, 1884 : one lower valve, about fifty-one

millimetres long and fifty-seven broad. It is ovately subtriaugular in

'Transactions of the Royal Society for 1895, Second Series, vol i, sect, iv, pp. 110, 111.



402

outline, broader than long, and its posterior side is produced and some-

what pointed below. Nanaimo, V.I., two specimens ; one a very gibbous

lower valve, sixty-five mm. long and forty-two broad ; the other, seventy

millimetres in length by forty-nine in breadth, with both valves pre-

served in situ, but with a much less convex lower valve ; both of them

elongate subovate in marginal outline and almost equilateral. In two of

the specimens the lower valve is strongly and regularly convex, but it is

not lobed posteriorly by a distinct longitudinal groove or sinus on or near

the front margin, in either of the three.

" These free and narrowly convex shells look very different to the

broad, irregularly subhemispherical specimens, with a broad surface of

attachment to the umbo of the lower valve, from the Fort Pierre group

of the Dakota Cretaceous, which Mr. Meek referred with some doubt to

0. vesicularis. Still they correspond fairly well with Goldfuss' descrip-

tion and figures of the typical form of that species, which he calls the

"var. A.," and describes as "testa rostrata libera; " also with Moi'ton's

figures of G. convexa, Say, and with one of Stoliczka's figures (Cret. Faun.

S. India, pi. 42, fig. 4) of 0. vesicularis" (1896, op. cit. supra).

Anomia Vancouverensis, Gabb.

Anomia Vancouverensis, Gabb. 1869. Geol. Calif., Palseont., vol. ii, p. 202, pi. 33, fig.

102.

Whiteaves. 1879. This volume, pi. 2. p. 175.

Two upper valves of a small species of Anomia, that are probably refer-

able to A. Vancouverensis, were collected at Texada Island by Mr. Harvey

in 1901. Both are irregular in outline and marked only with concentric

lines of growth, while the beak of each is very nearly marginal.

BRACHIOPODA.

Rhynchonella Suciensis, Whiteaves.

Plate 51, figs. 3, 3 a and 4.

Rhynchonella (Sp. undt.). Whiteaves. 1879. This volume, pt. 2, p. 177.

Rhynchonella Suciensis, Whiteaves. 1896. Trans. Royal Soc. Canada for 1895, Second

)Series, vol. i, sect, iv, p. 119, pi. 3, fig. 1.

The original description of this species is as follows :—

-

" Shell moderately convex, subovate, with an apparently feebly develo-

ped mesial fold and sinus. Ventral valve a little longer than broad, with a

narrow, elongated and nearly straight beak ; dorsal valve broader than

long, with a comparatively obtuse and incurved beak. Surface markings

of both valves consisting of numerous (about twenty-two) narrow, pro-
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minent, acute raised ribs, which extend from the beaks to the anterior

margin.

"Sucia Islands, J. Richardson, 1874, one rather small but perfect speci-

men and two single valves ; and Dr. C. F. Newcombe, 1894, ?ix single

valves."

The largest of these specimens, it may be added, is not quite seventeen

millimetres in its maximum diameter, and it is now obvious that none of

them are quite full grown.

A few badly preserved specimens of a Rhynckonella, which are probably

referable to this species and which are now in the Museum of the Survey,

were collected at three different localities on Vancouver Island in 1901.

Four of these are from Brennan Creek, where they were collected by the

Rev. G. W. Taylor. The largest of them is the original of figures 3 and

3 a on Plate 51. It is transversely subelliptical, wider than high, about

25 "5 mm. wide by 20 5 high, and has upwards of thirty ribs. In this

specimen and in another apparently adult shell from the same locality,

there is no mesial fold or sinus. One small specimen, about 10 mm. long

and slightly longer than wide, with very fine ribs, from Departure Bay,

and another, a little larger and rather more coarsely ribbed specimen,

from the roof of the coal at the New Vancouver Coal Company's mine,

were collected by Mr. Harvey.

A crushed specimen of a Rliynchonella from Tucker Bay, Lasqueti

Island, collected by Mr. Harvey in 1901 and now in the Museum of the

Survey, is probably only a rather coarsely ribbed variety of R. Suciensis.

It is 20'5 mm. long by 20 broad, and has only fifteen or sixteen ribs.

Terebratella Harveyi. (N. Sp.)

Plate 51, figs. 5 and 6.

Shell inequivalve, minutely punctate, subcircular or somewhat fan-

shaped, rounded in front and at the sides, but bluntly pointed behind.

Ventral valve deeper and a little larger than the dorsal, its umbo mo-

derately prominent or produced, and its surface marked with from twelve

to fourteen simple or bifurcating ribs or rib-like folds, and concentric

lines of growth. The beak, or apex of the umbo, and the foramen and

area of this valve are not preserved in any of the specimens that the

writer has seen, but a cast of the interior of a ventral valve shews a trans-

verse constriction of the umbo, and a narrow divergent groove or slit on

each side of it.

Dorsal valve nearly flat, -oS cardinal border straight, its beak very small,

and its surface ornamentation similar to that of the ventral. A cast of
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the interior of the dorsal shews only a fine, linear, median groove, ex-

tending longitudinally from the beak almost to the midlength, and indi-

cating a rather short mesial septum.

Extension mine, Nanaimo, eleven imperfect specimens ; and Texada

Island, four similar specimens ; all collected by Mr. Harvey in 1901.

KiNGENA OCCIDENTALIS. (N. Sp.)

Plate 51, figs. 7 and 7 a.

Terebratula Wacoensis, Whiteaves. 1879. This volume, pt. 2, p. 177 ; but probably

not T. Wacoensis, Roemer, 1852.

Shell compressed convex, broadly subelliptical and somewhat penta-

gonal, a little longer than wide and about twice as wide as high (or deep),

subtruncate. in front and bluntly pointed behind.

Ventral valve not much more convex exteriorly than the dorsal, the

umbo of the former short, obtuse, and very slightly incurved, but its apex

or beak is unfortunately broken oflf in the only specimen collected. Dorsal

valve with a very small and slightly incurved beak, which is divided in-

teriorly and longitudinally by a median septum, that extends about half

way to the front margin. Surface everywhere minutely punctate, when

examined with a lens.

Approximate dimensions of the only specimen known to the writer

:

maximum length, about sixteen millimetres: greatest brealth, about four-

teen mm.; maximum convexity of both valves when closed, seven mm.

Trent River, V. I., J. Richardson, 1871 : the specimen referred to in

the second part of this volume, which was provisionally identified with

the Terebratula Wacoensis of Roemer, which Schuchert has shown to be a

Kingena. A subsequent comparison of this fossil with numerous authen-

tic Texan examples of K. Wacoensis, presented to the Museum of the Sur-

vey by Prof. R. J. Hill, in 1889, has, however, led to the conclusion that

the former should be regarded as a probably distinct and previously un-

described species, characterized chiefly by its smaller size, narrower and

less convex lateral margins, and much more strongly compressed valves.

Dr. Stanton and Mr. Schuchert, who have examined and studied

the specimen upon which the foregoing description is based, agree in

thinking that it is distinct from K. Wacoensis. The marginal contour of

K. occidentalis is somewhat similar to that of the form of K. lima repre-

sented by Davidson on plate IV, figs. 24, 24a, and 24c, of the British Cre-

taceous Brachipoda, published by the Palfeontographical Society, but the

valves of the former are much more compressed, and the umbo of its ven-

tral valve is less incurved.
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POLYZOA.

A badly preserved specimen of the zoarium of a cheilostomatous poly-

zoon that Mr. R. S. Bassler, of the U. S. National Museum, thinks is a

Membranipora of the M. memhranacea group, was collected at Brennan

Creek, V.I., by the Rev. G. W. Taylor in 1901.

ECHINODERMATA.

All the echinoderms from the Vancouver Cretaceous that the writer

has yet seen, are a few fragments.

The Echinoidea are represented by two or three small pieces of the test

of a regular echinid, from Departure Bay, Y.I., collected by Mr. Harvey

in 1901. These fragments, which in some respects are like portions of the

test of a rseudodiadema,shQ^ two vertical rowsof small tubercles alterna-

ting with the ambulacra. In Pseudodiadema the tubercles are both crenu-

lated and perforate, but in the fragments from Departure Bay, although the

tubercles are clearly perforate, the outer surface is so much worn that

it is doubtful whether they are crenulated or not.

The Starfishes are represented by a specimen shewing most of the cal-

careous plates of one ray of a five-rayed species from Lasqueti Island,

collected by Dr. G. M. Dawson in 1885. In reference to this specimen

Dr. J. W. Gregory writes as follows, in a letter dated July 18, 1899. "It

is no doubt a starfish of the family PentagonasteridiK and a close ally of

the genus Callide'^ma. But I believe it to indicate a new genus charac-

terized by the smaller size of the marginal plates, and almost equal size of

the internal plates. The pedicellarife also are different. If at any time

more specimens are forthcoming, shewing especially the external form, I

should be glad to do more with the fossil. A very little more would have

enabled me to form a tolerably definite idea whether the rays were much

prolonged or not."

The Crinoidea are represented by a single five-lobed joint of the column

of a Pentacrinite, and a fragment of the basal portion of the dorsal cup

of a Pentacrinite or some other crinoid, both on the same small piece of

rock, which was collected at Lasqueti Island by Mr. Harvey in 1901.

-M. F.
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ANTHOZOA.

Smilotrochus C?)
Vancouverensis.

Smilotrochus Vancouverensis, Whiteaves. 1879. This volume, pt. 2, pi. 20, figs. 7 and 7a.

The type and only known specimen of this species at that time, was

collected at Hornby Island, by Mr. Richardson, in 1871. Of later years

a fine specimen of S. Vancouverensis has been collected at the same locality

by Mr. Harvey, in 1895.

ERRATA.

Page 312.

Line 21, from top, for " Upper Missouri County,"—read—Upper Missouri

country.

Page 316.

Line two, from bottom, for " specimen No. 4,"—read—specimen No. 2.

Page 321.

Line three, from bottom, for—" from the same stone,"-read—from the same
stone or stones.

Page 338.

Line 20 from top, for " Hamites suhcompressum,''—read

—

Hamites suhcompressus

;

and on

Line 24, from top, for " Hamites (Anisoceras) subco)upressum,"—rea,d—Hamites
(Anisoccras ) subcompressus.

Page 367.

Line 18, from top, for " Var. canm/em,"—read— Var. cariniferus.
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List of fossils from the Nanaimo group of the Vancouver
Cretaceous, exclusive of plant remains.*

FISHES.

Vertebrae of a teleost.

Asterospondylic vertebra of shark.

Lamna appendiculata, Agassiz.

CRUSTACEA.

DECAPODA.

Plagiolophus Vancouverensis, H. Woodw.
Palseocory&tes Harveyi, H. Woodw.
Callianassa Whiteavesii, H. Woodw.
Hoploparia Bennetti, H. Woodw.
Enoploclytia minor, H. Woodw.

Eryma Dawsoni, H. Woodw.
Meyeria (?) Harveyi, H. Woodw.
Glyphiea, sp. nov.

Linuparus Vancouverensi.s.

Linuparus Canadensis.

MOLLUSCA.

CEPHALOPODA.

Beleranites, sp. indet.

Nautilus Campbelli, Meek.
" Suciensis.

Phylloceras ramosuni, Meek.

,f Forbesianum (d'Orbigny).

Gaudryceras Maclurei (White).

II Denmanense.

Tetragonites Timotheanus? (Mayor).

Pseudopbyllites Indra (Forbes).

Heteroceras elongatum.

II Hornbyense.

Hamites obstrictus. Jimbo.

Diplomoceras notabile.

Ptychoceras Vancouverense.

Anisoceras subcompressum (Forbes).

Anisoceras Cooperi (Gabb).

Baculites Chicoensis, Trask.

Hoplites Vancouverensis (Meek).

Pachydiscus Otacodensis (Stoliczka).

11 Neevesii.

M Suciensis (Meek).

H Haradai, .Jimbo.

It (Haradai, var. ? ) perplicatus.

II binodatus.

II Newberryanus (Meek).

11 multisulcatus.

Desmoceras Selwynianum.

Pleuropachydiscus Hoffmanni (Gabb). Var.

Hauericeras Gardeni (Bailey).

GASTEROPODA.

Cylichna costata, Gabb.

Haminea Hornii ? (Gabb).

Cinuli.i. obliqua, Gabb.

Cinuliopsis typica.

Trochactffion semicostatus.

Surcula Suciensis.

* The species to which no author's name is appended have either been described by
the writer in previous publications, or are now for the first time described in this Report

7A—M. F.
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Surcula (raricostata ? var.) Hornbyensis.
Bela cretacea.

Rostellites Gabbi (White).

Fusus Kingii, Gabb.
Serrifusus Dakotensis, var. Vancoiive-

rensis.

Perissolax brevirostris, Gabb.
Hindsia nodulosa.

Sycodes glaber (Shumard).

Cypreea Suciensis.

Tessarolax distorta, Gabb.
Anchura callosa.

M exilis, Gabb.

Mesostoma Suciense.

Mesostoma (?) intermedium.

Mesostoma (?) Newcombii.
Cerithium Vancouverense.

M Harveyi.

Potamides tenuis, Gabb.
Potamides tenuis, var. Nanaimoensis.

Nerinea dispar, Gabb. Var.

Littorina compacta ? Gabb.
Capulus corrugatus.

Vanikoro pulchella. Var.

Vanikoropsis Suciensis, White.

Lunatia Shumardiana ? Gabb.

Gyrodes Conradiana, Gabb, var.

Canadensis.

Amauropsis Suciensis.

Odostomia (?) inornata.

ti (?) cretacea.

Lysis Suciensis.

Anisomyon Meekii, Gabb.

Acmaea (?) sp. indet.

Scalaria Mathewsoni, Gabb.

Cirsotrema tenuisculptum.

Eunema cretaceum.

Margarita ornatissima (Gabb).

Solariella (radiatula? Forbes, var.)

occidentalis.

Phaneta (?) decor-ata.

Helcion giganteus, Schmidt, var. Van
couverensis.

Helcion tenuicostatus.

Genus & species uncertain.

Dentalium Nanaimoense, Meek.

SCAPHOPODA.

I
Entalis Cooperi (Gabb).

PELEOYPOnA,

Teredo Suciensis.

Martesia clausa, Gabb.

Martesia parvula.

Corbula Traskii, Gabb.

II minima? d'Orbigny.

Panopsea concentrica, Gabb.

Cymbophora Ashburneri, Gabb.
Anatina sulcatina ? Shumard.

Ti quadrata, Gabb.

M Tryoniana, Gabb,
II subcylindracea.

Thracia occidentalis, Meek.
It subquadrata. Meek.

Pholadomya subelongata. Meek.
Goniomya borealis. Meek.
Cuspidaria Suciensis.

Tellina quadrata, Gabb.

II occidentalis.

II Nanaimoensis.

Asaphis multicostata, Gabb.
Linearia ^Leiothyris) Meekana.
Meretrix nitida, Gabb.

II arata, Gabb.

Dosinia inflata, Gabb.

II gyrata ? Gabb.

Cyprinieria tenuis. Meek.
II lens.

Cyprina Denmanensis.

Cyprina (?) anthracicola.

Veniella crassa.

Protocardia scitula. Meek.
LaBvicardium Suciense.

Lucina nasuta ? Gabb.

II subcircularis, Gabb.
Thyasira cretacea.

Clioocolus dubius, Gabb.

II cordatus.

Crassatella Conradiana, Gabb.

Crassatella Conradiana, var. Tuscana.

Eriphyla umbonata, Gabb.

Opis Vancouverensis.

XTnio Nanaimoensis.

Trigonia Evansana, Meek.

n Tryoniana, Gabb.

Nucula Traskana, Meek.
II Hornbyensis.
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Nucula Richivrdsoni.

Nucula (Acila) truncata, Gabb.

Yoldia striatula, Forbes.

II diminutiva.

Pectuticulus Veatchii ((Jabb).

Area Vancouverensis, Meek.

Area (Cucullaja ?) equilateralis, Meek.

Cucullsea truneata, Gabb.

Pinna calamitoidea, Shumard.

Mytilus paupereulus, Gabb.

Modiola Siskiyouensis, Gabb.

Modiola (Brachj'dontes) sj). indet.

Lithodomus nitidus.

Perna exeavata, White.

Inoeeranius digitatus (Sowerby) Schmidt.

II subundatuB, Meek.

II Vancouverensis, Shumard.

Meleagrina antiqua, Gabb.

Pecten Traskii, Gabb.

Lima Sueiensis.

Lima, sp. indet.

Spondylus, sp. indet.

Exogyra parasitica, Gabb.

Gryphsea vesicularis, Lamarck.

Anomia Vancouverensis, Gabb.

Rhynchonella Sueiensis.

BRACHIOPODA.

I

Kingena oeeidentalis.

Terebratella Harveyi.

POLYZOA.

Membranipora, sp. indet.

ECHINODKRMATA.

Fragments of test of a regfiilar echinid.

Portion of ray of a five-rayed starfish.

Five lobed joint of cohimn of Pentacrinite.

ANTHOZOA.

Smilotrochus Vancouverensis.

Ottawa, November 5, 1902.
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INDEX TO GENERIC AND SPECIFIC NAMES.

(Synonyms in Italics.)

PAGE.
Acanthoceras

spinifernm 273
Acmaea

Sp. undt 130
Actceon

Sp. undt 53, 8.^

Actaonina
Sp. undt.... 53

Amauropsis
Suciensis 123, 306
tenuistriata 216, 287

A mmonites
Brewerii 21, 284
Carlottensis 38, 305
complexity, var. Suciensis 106, 344
crenocostatus 45, 202, 270
aiicinctus 43,203,270
'Gardeni 102,352
geniculMtus 102
Indra 105, 331
Jukesii Ill, 329
Laperousianus 39, 278
Loganianus 27, 211, 276
Lo'ganianus (?) Form A 29, 209
Loganianus (?) Form B 30, 210, 276
Ncicherrvanus 109, 348
Pcrezianus 19, 204, 285
Richardsonii 32, 305
Sehvunianus 104, 351
Skidegatensis 34, 210, 278
iSip. undt ... 47
Stoliczkanus, var. spinifcrus . . ..24, 273
Timotheanus 41, 203, 329
Vanconvcrensis 103, 339
Vdledce 103, 327

Ainusium
leiiticulare 243

Anatina
quadrata 140
subcvlindracea 374
sulcatina (?) 139, 374
Tryoniana 140

Anatina (Cercomya)
semiradiata . 288

Auchura
callosa .... 2o8
exilis 123
stenoptera 123, 258

Ancylocera.s
Remondi 212

Anisoceras
Cooperi 336
subcompressuin , 338

Anisomyon
Meekii ? var 129

PAGE.
Anomia

Linensis 301
Vancouverensis 175, 402

Area
equilateralis 163
Vancouverensis 162, 392

Area (Nemodon)
Cumshewensis 294
similliraa 293

Astarte
Carlottensis 292
CJonradiana 160
Conradiana, var. Tuscana .... 160
Packardi 229, 292

Asterospondylic vertebra 314
Asaphis

multicostata 377
Astrocaenia

irregularis 246, 304
Axiiuea

Veatchii 162, 391
Aucella

crassicollis 297
Mosquen^is ? 74, 297
Piochii 239, 297

Avicula (Oxytoma)
Whiteavesii . , 298

Baculites
Chicoensis 114
compressus 115
occidcntalis 115, 339

Bela
cretacea 355

Belemnites
assimilis 268
dens^ts 194, 268
Skidegatensis 195, 269
Sp. undt 11, 14, 326

Callianassa
Whiteavesii 319

Calliostoma
constrictum 217

Callista (?)

Sp. undt ' 64
subtrigona 63, 226, 290

Camptonectes
curvatus 242

Capulus
corrugatus 364

Cardium
tumidulum 249
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Vari/atis page.
suhtrigona 226, 290

Cerithium
Harveyi 362
Lallierianum, var. ^uciVnse. . .122, 359
Skidegatense 215
Vancouverense 361

Cinulia
obliqua 131, 354
pusilla 217
Species undeterminable 249

Cinuliopsis
typica 131

Cirsotrema
tenuisculptum 127

Clisocolus
cordatus 157, 384
dubius 383

Conchocelc
cretacca 156, 383

Corbula
concinna 219
minima 138
Traskii 138

Crassatella
Conradiana 160, 384
Conradiana, var. Tuscana 160, 384

Cuculltea
ponderosa 294
Sp. undt 73, 294
truncata 165, 393

CucuUcea (Idonearca)
Species undeterminable 235, 294

Cuspidaria
Suciensis 376

Cylichna
costata 353

Cymbophora
"^ ' MAshburneri 141, 273
Cyprfea

Suciensis 357
Cyprimeria

lens 152
tenuis 152, 379

Cyprina
anthracicola 382
Denmanensis 380
occidentalis 227, 290

Ci/thcrea

Leonensis 151, 377
Gythcrea ( Callista)

laciniata 148, 378
Cytherea (Caryatis)

plana ...149, 37S
subtrigona 290

Dentalium
Nanaimoense 133,372

Desnioceras
latidorsatum 282
Sehvynianum '. 351

Desmoceras (Puzozia)
Brewerii 284
Dawsoni 286
Haydeni 285
Maudense 286
Perezianum 285
planulatum . . . . 282

Diplomoceras
notabile 335

Diptychoceras. 272

Discina page.
semipolita .... 252
Vancoin'erensis 177, 314

Doainia
gyrata?? 1.51

inflata 380

Enoploclytia
minor 321

Entalis
Ci)operi 134, 321

Eriphyla
umbonata 151

Eryma
Dawsoni 321

Eunema
cretaceum 367

Exogyra
parasitica 175, 401
Sp. undt 175

Fulguraria
Navarroensis 117, 356

Fusus
Kingii 119, 356

Gaudryceras
Denmanense 329

Gervillea
Newcombii 297

Glyphsea
Sp. nov 323

Goniomya
borealis 141
Sp, undt 225

Orainmatodon
inornatuB 235, 294

Gryphsea
Nebrascensis 245, 300
persimilis 300
vesicularis 401

Gyrodes
excavata 124, 365
Conradiana, var. Canadensis. . . 365

Haminea
Hornii? 123

Hamites
cylindraceus 113, 335
glaber 213
obstrictus 334
Vancouverensis 112, 336

Haploceras
Bcudanti 205, 286
Curusheicaense 208, 278
Perezianum ' 204, 285
planulatum 207, 282

Hauericeras
Garden! 352

Helcion
giganteus, var. Vancouverensis. 370
tenuicostatus 371

Heteroceras
Conradi 100, 331
Cooperi 100, 336
elongatum 331
Hornbyense 332
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Hindsia page.
nodulosa 125, 357

Hinnites, or Spondylus
Sp. undt 175, 401

Holcodiscus
Cumshewaensis 278
Laperousianus 278

Hovwmva
conccntrica 141, 375

Honiolopsis
Richardson! 206

Hoplites
Haidaquensis 279
Newcombii ..... 281
Vancouverensis 339
Yakounensis 280

Hoploj)aria
Bennett; 320

Inoceramus
concentricus 79, 241, 297
confertim-annulatus 174
Crippsii, var. Barahini 173, 398

n var. proximus . . .172, 398
M var. Sucicnsis 173, 398

digitatus 395
Moresbyensis 240
mytilopsis 169,395
Nehrascensis var. Sagensis 172, 398
problematicus 193
subundatus 397
Texanus 172
undulatopUcatus 168, 395
Vancouverensis 170, 398

Inoceramus (Actinoceramus)
sulcatua 241

Kingena
occidentalis

.

404

Lamna
appendiculata 315

Laevicardium
Suciense 154

Lima
raultiradiata ? 174, 400
Species indeterminable 251, 400
Suciensis 399

Linearia
Suciensis 140, 377

Linearia (Leiothyris)
Meekana 147

Linuparus
Canadensis 325
Vancouverensis . 323

Lithodomua
Maudensis 237, 250
nitidu.s 395

Littorina
compacta?? 121

Lucina
nasuta ? 157
Sp. undt 61, 62, 226
subcircularis 157

Lunatia
Shuuiardiana 365

Lyssis PAGE.
Suciensis 307

Suciensis, var. cariniferus ... 367
Lytoceras

Bate.sii 202, 207
Sac)/a 203
Ti'ntotheamnn 203, 329

Lytoceras (Gaudryceras)
Sacya 270

Lytoceras ( Tetragonites)
Timotheanum 271, 329

Mactra (Cymhophora)
Wurrenana 142, 374

Margarita
ornatissima 128, 368

Martesia
carinifera 54, 219
clausa 137
parvula 372

Meekia
sella 291

Meleagrina
amygdaloidea.. . . 78
antiqua 168

Melina
miitiloides ?.... 80, 21^9, 296

Skidegatensis 239, 296
Meretrix

arata 337
nitida. . . 378

Mesostoma
? intermedium 360
? Newcombii 361
Suciense 359

Meyeria
Harveyi 323

Modiola
ornata 167, 395
porsistens : . . 296
Siskiyouensis .... 394

Sp. undt 73, 296

snhiuihricata 237, 296

Modiola ( Brachydontes)
Species indeterminable 395

Mytilus
lanceolatus 236
pauperculus 167, 394

Nautilus
Campbelli 99, 327
Dckayi 99
Sp. undt 14, 269
Suciensis 97, 197,327

Nautilus (Cyraatoceras)
Carlottensis 269

Nemodon
Fischcri 234, 250, 293
Vancouverensis 103. 409

Nerinea
dispar ? var 363
Maudensis . 214

Nucula
Hornbyensis 388
pectinata 1 161
Richardsoni 161, 389
solitaria. 232
Sp. undt 73
Traskana 162
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Nucula (Acila)

truncata . .

.

PAGE.
162, 232, 389

Odostomia (?)

cretacea 366
inornata 366

Olcostephanus
cepoides 276
Loganianus 211
Richardsoni 305

Olcostephanus (Astieria)

Deansii 276
Opis

Vancouverensis 158, 385
Ostrea

Skidegatensis 243
Sp. undt 83, 175

Oxiftoma
mucronata 238, 251

Pachydiscus 340
binodatus 347
Haradai . . . 345
Haradai (?) var. perplicatus 346
miiltisulcatus 349
Neevesii 342
Newberryanus 348
Otacodensis 340
Suciensis 344

Palseocorystes
Harveyi 317

Panopasa
concentrica 375

Pecten
Cai lottensis 251
Meekanus 300
Traskii 174, 399

Pectunculus
Veatchii ... 162, 391

Periploma
suborbiculatum 138
cuspidatum 220, 291

Perisphinctes
Carlottensis 305
Skidegatensis 210, 278

Perissolax
breviro.stris 121, 356

Phaneta ?

decorata 369
Pholadomya

ovuloides 59'

Boyana 140, 375
snbelongata 375

Phylloceras
Forbesianum 328
Knoxvillense, var 269
ramosum 327

Phylloteuthis
incertus 268

Pinna
calamitoidea 167

Plagiolophus
Vancouverensis 315

Pleuromya
Carlottensis 57, 223, 289
laevigata 289

Pleuromya
papyraces, var. Carlottensis 289
subcovipressa , . . . .222, 289
suhcompressa,va.T. Carlottensif.. 223, 289

„ lcrviffata.22i, 249, 289

Pleurotomaria page.
Skidegatensis 51, 249, 288

Potamides
tenuis 121, 363
tenuis, var. Nanaimoensis 121

Protocardia
scitula 382
subsimile 290

Protocardium
Hulanuvi 228, 290
scitulum 155, 382
Speeie.s undeterminable 250

Pseudophyllites /

Indra 331
Ptychoceras

Vancouverense 113

Rostellites

Gabbi 357
Rhynchonella

Maudensis 252
obesula 302
orthidioides 303
Sp. undt 177, 402
Suciensis 402

Scalaria
Albensis? 50, 287
Clementina 287

Scalaria (Opalia)
Mathewsoni 128

Schloenbachia
inflata 200, 273
propinqua 247

.Serrifusu.*?

Dakotensis, var. Vancouverensis 119
Smilotrochus

Vancouverensis 178,406
Solariella

(radiatula ? var.) occidentalis . . . 368
Sphenodiscus

Maudensis 200, 286
Requienianus 248

Spiroceras
Carlottense 198, 271

Spondylus
Species imcertain 400

Stcphanoccras
cepoides 210, 276
oUatum 209, 305

Stomatia
Suciensis 128, 367

Surcula
raricostata 116, 355
(raricostata ? var.) Hornbyensis. 355
Suciensis 115

Sycodes
glaber 125, 357

Stmcyclonema
Meekiana 82, 300

Tellina
Nanaimoensis 376
occidentalis 376
Skidegatensis 225

Tellina (CEne)
Sp. undt 143
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Tellma (Palaeomera) page.

qviadrata
^'*'*

Tdlina {PcroiMa)
occidenialis l-*"*. -^'b

TcUhutiPeronceodcrvia)
Mathewsoni l^-^ •^'"

Terebratella
Harveyi • f^^
obcsa ^40, v5U/

Terebratula .

Skidegatensis -^^^

iVacoen^is l.<,404

Teredo
^
„_

Suciensis ^'^'•^

Tessarolax , ,^^^
distorta '—^> ''^'^^

Tetragonites „
Timotheanus? "^-'^

Thetiopsis „^„
circularis l-^-^ ^^^

^^'affinis 226,290

T'"acia
.^.,

semiplanata — ^) -' '

Sp.undt ._•• 5'

Sp-^^ndt -^^'"^'^40
Biibtnincata • • -'^"*"

Thyasira
cretacca """^^

Ti';gon;>arca ^.„^

tiiniida
-^*^

Trigonia .

rAGE

Dawsoni ^-^l. 30b

diversicostata 68, 230, 292

EvanKana
]^}^

intermedia ^^
Maudensis 230

Sp. undt 70

Tryoniana ^"^

Trochactaeon
cyhndraceus ^^'>f ^
semicostatus ^^

Turrilites
Carlottensis ^J-
Species uncertain ^'^

I' I wHubbardi ^^'1^2
Nanaimoensis «*"5

Vanikoro ^
pulchella %^-l

pulchella. Var 3b5

Veniella „

crassa ,

^'^^

Yoldia ^„„_ arata -^
^dimmntiva ^«"

Sp. vndt
1A9

striatula ^"^







PLATE XL.

LiNUPARUs Vancouverensis (page 323).

Figure 1. Dorsal view of the type of this species, from the Puntiedge

or Comox River, near Comox, Y. I.

Figure 2. The specimen referred to in the text as No. 4, which shews

the interior of the cephalothorax, five of the abdo-

minal segments, etc.

Figure 3. Dorsal view of a specimen in the split nodule from Hornby
Island, referred to on page 325 as No. 55 a and h.
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PLATE XLI.

LiNUPARUs Canadensis (page 325).

Figure 1. The specimen from Hornby Island referred to on page 326

as No. 55 c, which Dr. Woodward identifies with this

species.

Eryma Dawsoni (page 321).

Figure 2. Profile view of the type and only known specimen of this

species, from Hornby Island.
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PLATE XLII.

Heteroceras Hornbyense (page 332).

Figure 1. One of the two original and dextral types of this species,

shewing only the spirally coiled portion of the shell.

Figure 2. Part of the spirally coiled portion of a sinistral specimen,

the type of H. perversum.

Figure 3. Spirally coiled portion of another sinistral specimen.

Figure 4. The largest specimen known to the writer, shewing part of

the spirally coiled portion, and the free, deflected an I

abruptly bent or hook-shaped part of the shell, as des-

cribed on page 333.

All the specimens figured on this plate are from Hornby

Island.
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PLATE XLIII.

Anisoceras Cooperi (page 336).

Figure 1. Side view of the specimen from Hornby Island collected

by Mr. Robbins, and referred to in the last line on page

337, and the first and second lines on page 338.

HiNDSiA ?50DUL0SA (page 357).

Figure 2. Ventral view of a specimen from the Sucia Islands, belong-

ing to Dr. Newcombe, that shews the characters of the

aperture unusually well.

Perissolax brevirostris (page 356).

Figure 3. Dorsal view of the most perfect specimen that the writer

has seen, from the Sucia Islands, the property of Dr.

Newcombe.

jMesostoma (?) INTERMEDIUM (page 360).

Figure 4. One of the best specimens of this species, from the Sucia

Islands, twice the natural size.

Mesostoma (?) Newcombii (page 361).

Figure 5. Dorsal view uf the only specimen of this species known to

the writer, from the Sucia Islands.

Cerithium Vancouverense (page 361).

Figure 6. Dorsal view of the type of this species, from Extension mine,

near Nanaimo, V.I., twice the natural size.

Cerithium Harveyi (page 362).

Figure 7. One of the specimens from Nanaimo referred to in the text,

twice the natural size.

Odostomia (?) inornata (page 366).

Figure 8. Dorsal view of the only specimen known to the writer, from

the Nanaimo River, three times the natural size.

Odostomia (?) cretacea (page 366).

Figure 9. Apertural view of an average specimen from Brennan

Creek, V. I., in outline and four times the natural size.
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PLATE XLIV.

ASTEROSPONDYLIC VERTEBRA (page 314).

Figure 1. The centrum from the Puntledge River referred to in

the text.

From a drawing by Mr. C Frank King.

Heteroceras elongatum (page 331).

Figure 2. The spiral and closely coiled portion of a sinistral specimen

from Hornby Island.

Hamites obstrictus (page 334).

Figure 3. Side view of the best specimen that the writer has seen,

from Hornb} Island.

From a drawing by Mr. F. E. Calderon,

Diplomoceras notabile (page 335).

Figure 4. Side view of the specimen described, from Hornby Island,

seven twelfths the natural size. The sutural lines are

exposed on the other side and are best seen at a.

" 4 a. Outline of transverse section of the same, also seven twelfths

the natural size.

'' 4 6. Sutural line of the same, as far as it can be ascertained, of

the natural size.

From a drawing by Mr. C. Frank King.

Trochact^on semicostatus (page 354).

Figure 5. Dorsal view of a specimen from Nanaimo, four times

the natural size.

Bela cretacea (page 355).

Figure 6. Dorsal v ew of one of the specimens from Hornby Island,

twice the natural size.

Mesostoma Suciense (page 359).

Figure 7. Part of a specimen from the Sucia Islands, collected by Dr.

Newcombe, with the aperture well preserved.
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FLA TE XL V.

Anisoceras subcompressum (page 338).

Figure 1. Side view of a specimen from the Puntledge River, near

Comox, y.I.
'" 1 a. Outline of a transverse section of the straighter part of the

same, a little behind the midlength of the specimen.
^' 16. Outline of a similar section, near the anterior end of the

specimen.

All from drawings by Mr. C. Frank King.

Capulus corrugatus (page 364).

Figure 2. A specimen from the Puntledge River, as seen from above.

" 2 a. Side view of the same, in outline.

Lysis Suciensis (page 367).

Figure 3. Apertural view of an adult specimen of this species, from

the Sucia Islands, collected by Dr. Newcorabe.

Lysis Sucie\sis, var. cariniferus (page 367).

Figure 4. Dorsal view of a specimen of this variety, from Brennan
Creek, V. I., with two short spinous processes on the

outer lip, presented by Rev. G. W. Taylor.

SoLARiELLA (radiatula 1 var.) occiDENTALis (page 368).

Dorsal view of a specimen from Brennan Creek, V.L,

presented by Rev. G. VV. Taylor, twice the natural size.

Basal view of the same.

Phaneta (?) DECORATA (page 369).

Basal view of a specimen of this specie.s, from th3 Nanaimo
mines, V.L, twice the natural size.

Dorsal view of the same, in outline, shewing the obtuse

apex and peripheral keel.

Another speciiuen from the same locality, and as seen from
above. Twice the natural size.

Helcion tenuicostatus (page 371).

Figure 8. A specimen from Extension mine, as seen from above and
twice the natural size.

" 8 a. Side view of the same, in outline, shewing the irregular,

depressed conical form.

Gasteropod, Genus and species uncertain (page 371).

Figure 9. One of the specimens from the roof of the coal at the
Nanaimo mines.

Martesia (?) PARvuLA (page 372).

Figure 10. Right valve of a specimen of this specie.s, from Extension
mine, and twice the natural size.

Anatina suiiC^LiNDRACEA (page 374).

Figure 11. Side view of the most perfect specimen collected, from
Brennan Creek, V.L, shewing the left valve.

Figure
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PLATE XLVI.

Pachydiscus Otacodensis (page 340).

Figure 1. Side view of the specimen from Hornby Island, presented

by Mr. Robbins.

CuspiDARiA SuciENSis (page 376).

Figure 2. The right valve of this species from the Sucia Islands, as

described in the text, but twice the natural size.

Tellina nanaimoensis (page 376).

Figure 3. Side view of the type of this species, from the Nanaimo

River, V. I., and shewing the right valve.

NucuLA HoRNBYENSis (page 388).

Figure 4. Side view of an apparently adult shell of this species, from

Hornby Island, and twice the natural size.
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PLATE XLVII.

Pachydiscus Neevesii (page 342).

Figure 1. Side view of the type of this species, from Jataes Island,

nine twelfths the natural size.

YoLDiA DiMiNUTiVA (page 390),

Figure 2. The left valve from Nanaimo upon which this species is

based, four times the natural size.

Pectunculus Veatchii (page 391).

Figure^3. Side view of an adult specimen of this shell, from Blunden

Point, V. I., collected by Mr. James Richardson in 1872.

Figure 4. Portion of the surface markings of a specimen from Texada

Island, four times the natural size, and shewing the

minute cancellation of the exterior.
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PLATE XLVIIL

Pachydiscus (Haradai ? VAR.) PERPLiCATUS (page 346).

Figure 1. Side view of the only specimen that the writer has seen,

from the Puntledge or Comox River, V, I., nine twelfths

the natural size. The only place where any part of the

siphonal region is preserved is at a (not A).

MoDiOLA SiSKiYOUENSis (page 394).

Figure 2. Left valve of a small Modiola that is thought to be referable

to this species, from Brennan Creek, V. I. Twice the

natural size.

LiTHODOMUS NiTiDus (page 395).

Figure 3. Side view of a specimen from the Nanaimo mines, shewing

the right valve, and twice the natural size.
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PLATE XLIX.

Pachydiscus binodatus (page 347).

Figure 1. Side view of the specimen from the Comox River collected

by Mr. Harvey.

Figure 1 a. Peripheral view of a portion of the .same, near the aperture,

to shew the double row of nodes apparently characteristic

of this species.
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PLATE L.

Pachydiscus multisulcatus (page 349).

Figure 1.—Side view of the type of this species, from North West Bay,

V. I., nine twelfths the natural size.
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PLATE LI.

Helcion giganteus ? var. Vancouverensis (page 370).

Figure 1. Specimen from the Nanaimo River, V. I., as viewed from

above.

Lima Suciensis (page 399).

Figure 2. Side view of a left valve of a specimen of this species, from

the Sucia Islands. Twice the natural size.

Rhynchonella Suciensis (page 402).

Figure 3. The largest specimen that the writer has seen, from the

Sucia Islands.

Figure 3 a. Front view of the same, to shew the amount of convexity

of the closed valves, and the absence of a distinct mesial

fold and sinus.

Figure 4. Portion of the ventral valve of another specimen, from the

same locality, shewing the " narrow, prominent, acute

raised ribs," supposed to be characteristic of this species.

Terebratella Harveyi (page (403).

Figure 5. A ventral valve, from Extension mine, Nanaimo, V. I.

Figure 6. A dorsal valve, from Texada Island.

KiNGENA OCCIDENTALIS (page 404).

Figure 7. Dorsal view of the specimen from the Trent River, V. I.,

described in the text.

Figure 7 a. Profile view of the same, to shew the proportionate con-

vexity of the closed valves.
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