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ANNOUNCEMENT

STERKIANA is named after Dr. Victor Sterki (1846-1933) of New Philadelphia, Ohio, famed
for his work on the Sphaeriidae, Pupillidae, and Valloniidae. It is fitting that this serial should
bear his name both because of his association with the Midwest and his lifelong interest in non-
marine Mollusca.

The purpose of STERKIANA is to serve malacologists and paleontologists interested in the
living and fossil non-marine Mollusca of North and South America by disseminating informa-
tion in that special field. Since its resources are modest, STERKIANA is not printed by con-
ventional means. Costs are kept at 2 minimum by utilizing various talents and services avail-
able to the Editor. Subscription and reprint prices are based on cost of paper and mailing
charges.

STERKIANA accepts articles dealing with non-marine Mollusca of the Americas in
.English, French, or Spanish, the three official languages of North America. Contributors are
requested to avoid descriptions of new species or higher taxa in this serial as the limited dis-
tribution of STERKIANA would probably prevent recognition of such taxa as validly published.
Papers on distribution, ecology, and revised checklists for particular areas or formations are
especially welcome but those on any aspect of non-marine Mollusca will be considered.

STERKIANA will appear once a year or oftener, as material is available. All correspon-
dence should be addressed to the Editor.

SUBSCRIPTIONS: 504 per number; subscriptions may be entered for not more than 4 num-
bers in advance; please make checks and money orders payable to the Editor.

STERKIANA est une collection de travaux sur les Mollusques extra-marins des deux Amé-
riques, distribu€e par un groupe de malacologues du centre des Etats-Unis. STERKIANA pu-
bliera d 1'avenir les travaux en anglais, en frangais et en espagnol qui seront acceptés par le
conseil de rédaction. Priére d'adresser toute correspondance au Rédacteur.

ABONNEMENT: 50¢ le numéro, par chéque ou mandat payable au Rédacteur.

STERKIANA es una coleccion de trabajos sobre los Moluscos extra-marinos viventes y fosiles
de las dos Americas, editada por un grupo de malacélogos de los Estados Unidos centrales. Con-
tenird en el porvenir trabajos en inglés, francés, y espafiol que serdn acceptados por la mesa
directiva. La correspondencia deberd ser dirigida al Editor.

PRECIO: 50¢ el mimero.
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HISTORICAL NOTES ON THE AMERICAN JOURNAL OF CONCHOLOGY

R. TUCKER ABBOTT

Curator, Department of Mollusks, Academy of Natural Science, Philadelphia

In connection with his very useful index of
papers published in the American Journal of
Conchology (Philadelphia, 1865-1872), Aur€le
La Rocque raised some questions (STERKIANA,
Columbus, Ohio, no. 5, p. 43-51) which
prompted us to search through the Department
of Mollusks" files for the answers.

Although the Civil War had just ended,
George W. Tryon was impatient to organize
the Conchological Section at the Academy of
Nartural Sciences. Financially independent,
the young 27-yearold conchologist had already
written several papers, including a bibliography
of the conchological works of his 73-year old
mentor, Isaac Lea. He was surrounded by an
enthusiastic group of other naturalists who were
vitally interested in mollusks and were willing
to give time, money and specimens. The
Journal was the rallying venture, as is attested
in the "By-Laws established for the government
of the Conchological Section (1867)." The
charter members included Isaac Lea (age 73),
Dr. Joseph Leidy (age 42), Dr. W. 8. W.
Ruschenberger (age 58, navy surgeon, author
of a popular book on conchology), John Ford,
(age 38 and of Olividae fame), §S. Raymond
Roberts (age 20 and, later, author of the Cy-
praeidae in the Manual of Conchology), T. A.
Conrad (age 62 and never very sympathetic
towards Tryon), and others.

The Journal came at an interesting time.
The Academy was 53 years old, Thomas Say
had been dead 30 years, the Smithsonian was
awakening conchologically under William
Stimpson, Edward S. Morse was raking the ash-
es of the Portland Museum and getting ready
to join Putnam and Hyatt at the Essex Institute.
Pilsbry was .three years old, and Charles W.
Johnson was being born. Within carriage drive
of the Academy, and attendants of the Con-
chological Section meetings were S. S. Hal-
deman, Charles M. Wheatley, W. D. Hart-
man, W, G. Binney and others.

' A prospectus was written by Tryon, passed
on by the above gentlemen, and sent out in
late 1864. The first number was published on
February 25, 1865. Tryon financed the Jour-
nal. It evidently was too much of a drain on
his resources, and he stopped the publication
after the May 15, 1872 issue (vol. 7, no. 4).
Simultaneously Tryon was Chairman of 2 fund
raising committee to raise money for the new
(and present) building for the Academy on Lo-
gan Circle.

The Publication Committee (C. F. Parker,
shell collector, librarian for the section, and
owner (?) of Godey"s Lady"s Book Office at 6th
and Chestnut, and Tryon) in 1868 reported that
250 copies of each number had been printed.
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As of 1867, they had only 52 paid subscribers
and 17 gift or exchange subscribers. The 1872
books show a total 109, but there must have
been other sales, as indicated by receipts from
such book dealers as A. E. Foote (Philadel-
phia), Triibner and Co. (London), Asher and
Co. (Berlin) and Bailliére Bros. (Paris). Each
dealer took about 12 sets on consignment.
Bailliére went bankrupt in 1869. Among the
exchanges were Crosse and Fischer (for the Jour=~
nal de Conchyliologie), A. Morelet (France),
Showalter (Alabama), Troschel (Prussia) F.
Poey (Havana), P. P. Carpenter (Montreal),
O. A. Mdrch (Copenhagen) and the Smithson-
ian.

The list of purchasers is very instructive.
Isaac Lea paid for Hugh Nevill (India) and Dr.
James Lewis (Mohawk, N. Y.) in exchange for
shells, Morse was in arrears at a time when
the Smithsonian owed him money for drawings.
The address changes are interesting: Gabb's
was San Francisco, then Santo Domingo; R. E.
C. Stearns' was Petaluma, Calif. , then 11 Au-
burn St., Boston (visiting Gould or Anthony?),
then California again; Robert Swift's was 1616
Locust St., Philadelphia, then c¢fo Thos. Bland,
New York; Newcomb was Oakland, Calif.,
then Ithaca, New York. Among the other sub-
scribers were well-known conchologists such as
A. O. Currier, W. H. Pease (Sandwich Is.),
Semper, J. G. Cooper, Dall, Meek, and An-
drew Garrett (c/o Capt. W. H. Kelly, Papee-
ti, Tahiti). :

The Journal was printed by Merrihew and
Son, Philadelphia, who charged $175.91 for
printing vol. 3, no. 1. Lithographing for vol.
3 was $370.00. Postage for a complete mail-
ing of one number was evidently under $3.00:
Cost of hand coloring plate 17 (1869) was
$12.00; plate 1 (1870) was also $12.00. On
Oct. 14, 1870, the expressage on Dall'sre-
prints was 35 cents. The subscription price was
$10. 00 per volume. Tryon permitted a 25 per-
cent discount to dealers. By 1868 the Journal
was $650.00 in debt (to Tryon) and the com-
mittee on publication stated "that the circula~-
tion of the Journal has declined to the extent

of 18 subscribers during the present year, and
considerably more than half of the subscriptions
yet remain unpaid. "

I do not know, as yet, why the Journal
ceased publication. It is probable that Tryon
and others believed they could never reach a
subscription list of over 150. Other matters
were beginning to interest Tryon. Between
1873 and 1875 he published the first sumptuous,
popular book on American sea shells, entitled
“American Marine Conchology. " There were
44 lithographic plates.  According to a clip-
ping from the "Naturalist’s Leisure Hour" (by
A. E. Foote?), only about 75 (or possibly 100)
copies were published (50 hand colored at
$30.00; 25 plain india tint at $18.00; and se-~
veral (?) with both types of plates at $42,00).
From this costly venture, Tryon went on to his
more successful “Structural and Systematic
Conchology" and finally the great "Manual of

_ Conchology. " Just before his death (age 50 in

1888), he printed up a prospectus for the third
series of the Manual which wasto be (with Ben-
jamin Sharp's help) on the Bivalvia.

Tryon was also heavily burdened at this
period with the curatorial problems of a fast-
growing collection. By 1868, the Academy
had the largest and most complete collection
in the Americas, and was second only to that
of the British Museum. Thousands of species
were pouring in from Hugh Cuming, Sowerby,
Pease, Garrett, Lea, Conrad, Gabb, M&rch,
Haldeman, Bland, Newcomb, Brot, Redfield,
Cox, and Philippi, to mention only a few who
were members of the Conchological Section at
that interesting time.

To judge from the present-day list of 51
institutions in the United States and Canada
which possess part or all of the Journal, I would
hazard the guess that there are about 100 sets
in the Americas and 100 elsewhere in the world.

" Of the 51 American holders, only 11 were sub-

scribers during Tryon's day. The majority were
probably given to colleges and public libraries
by the survivors of the original subscribers.
Others, especially the Texas and California
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institutions, probably purchased copies from
secondhand book dealers. I would judge that
about 20 copies are in small, town libraries.

Complete sets of the Journal were still
available as late as 1930. At present, indivi-
dual volumes are available by writing to the
Department of Mollusks, Academy of Natural
Sciences, 19th and the Parkway, Philadelphia
3, Pa. Parts of volumes 2, 3 and 4 are avail-
able only to institutions. Below is the present
inventory for anyone wishing to purchase copies
(all in original wrappers; originally $10.00
each in 1872). A complete set is probably
worth, today, about $150.00.

Volume No. of copies Sales Price

5 18 $20.00
6 25 17.00
g 38 15.00

Parenthetically, it should be noted that
E. R. Sykes published not only a list of the
papers, arranged alphabetically by author, but
also broke the subjects down faunistically and
taxonomically (1901, Digesta Malacologica,
no. 1, 46 pp., London).

The prospectus prepared by Tryon to an-
nounce the American Journal of Conchology is
reproduced below.

(PAGE 1)

PROSPECTUS
OF THE
AMERICAN
JOURNAL OF CONCHOLOGY ..

THE undersigned proposes to issue, early
in next year, the first number of a quarterly
publication bearing the above title.

Believing that the status of Conchology in
the United States is such as to justify and de-
mand a special exponent, and relying on the
enthusiastic love of the Science which distin-
guishes its votaries for a generous and liberal
support, he willingly assumes the responsibility

of publisher, together with the certainty of
present pecuniary loss, which must necessarily
attend an undertaking of this nature.

It is surely not expecting too much, to
depend upon the unanimous and hearty support,
and unremitting effort of those interested in
Conchology, to increase our Subscription List
as rapidly as possible; -- and perhaps on our
part, it'may be deemed. almost superfluous to
say, that after paying the expenses of the pub-
lication of the:Journal as now projected, any
surplus funds remaining, with be expended en-
tirely either on its enlargement, or in . pro-
viding more abundant illustration.

The American Journal of Conchology will
be published quarterly in numbers of about 100
pp. each, printed on fine heavy paper, making
a volume of 400 pp. per annum.

Each number will contain at least two
carefully executed Lithographic Plates, colored
by hand, and also the Portrait and Autograph
of a distinguished American Conchologist.

(PAGE 2)

The Literary contents of the Journal will con-
sist of

Descriptions of New Genera and Species.

Articles on Geographical, Bathynietrical

and Geological Distribution.

Anatomical Papers.

Synonymy and Classification.

Elaborate Reviews of New Books.

Editor's Table: -
Including Notices of all Works published, and
of all Conchological Papers in Americanand
foreign periodicals, and Transactions of Learned
Societies, with interesting extracts from them
and synopses of their contents - Announce-
ments of new works in preparation - Notices
of the various public and private Museums ---
of Collections for sale or exchange - Answers
to Inquiries of Correspondents - Obituary.

Conchologists are earnestly requested to
contribute papers immediately, as the first
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number of the Journal will be published as soon
as a sufficient quantity and variety of MSS. is
at our disposal.

GEORGE W. TRYON, Jr.,
625 Market Street,
Philadelphia.
November 30, 1864

(PAGE 3)

TERMS

Subscriptions in advance, Ten Dollars per
annum.

The work will be sent throughout the Uni-
ted States post paid.

Single Numbers. for sale at Three Dollars
each.

In Europe all the principal booksellers and
shell dealers will receive subscriptions and sup-
ply the Journal.

(P, O. address) 186

GEORGE W. TRYON, IJr.,
625 Market St., Philadelphia,

Enter my name on the Subscrip-

tion List for copies of the

AMERICAN JOURNAL OF CONCHOLOGY,

For the year 1865, and thereafter, untilI
order it to be discontinued.

(Name)

Subscriptions payable on delivery of the
first number of the Journal.
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MOLLUSCAN FAUNAS OF THE GUNNISON RESERVOIR DEPOSIT,
SANPETE COUNTY, UTAH

EDWARD C. ROY

INTRODUCTION

PURPOSE OF INVESTIGATION. This study
isan attempt to determine the paleoecology of
the Gunnison Reservoir deposit and its possible
age through quantitative study of the molluscan
faunas which reveal successive changes in the
environment. The method of investigation is
the same as that used for similar deposits in
Ohio.

LOCATION OF DEPOSIT. The Gunnison Re-
servoir deposit (Fig, 1) is located in Sanpete
County, Utah, in the SE 1/4, SE 1/4 of Section
12, Range 1 East, Township 18 South. It is ex-
posed in a west-facing cut, 50 feet east of the
Denver and Rio Grande Western Railroad tracks
and 1,75 miles N, 7* W, of Sterling, Utah.
The deposit is in Sanpete Valley and is between
5400 and 5450 feet above sea level, It is 200
feet east of the southeast edge of the Gunnison
Reservoir and some 50 feet above the water
level of the reservoir. The deposit described
in this paper (A on map, Fig. 2)is labeled Q1,
and isthe only deposit of lacustrine beds in the
area of the map.

ACKNOWLEDGEMENTS, I am very grate-
ful to Dr. Auréle La Rocque, whose guidance
and advice made this investigation possible.
Thanks are due to Miss.C. J. Kochis who helped
in preparation of the specimens for study.*®

STRATIGRAPHIC RELATIONS

The Gunnison Reservoir deposit is associated
with other beds of Quaternary age. Overlying
the deposit is a thin layer of stream-rounded
gravels (Fig. 2, Qtg-1) about one foot thick.
These gravels have a nearly flat topography
and appear to have been terraced, The mate-
rials that make up the gravels are limestone
and chert, most likely from nearby exposures
of Tertiary Flagstaff and Green River forma-
tions,

The base of the deposit is not exposed, It
is covered by gravels (Fig. 2, Qtg-2) similar
in character and composition to those that
overlie the deposit. These gravels, because
of their lower position, are assumed to be
younger than those above the deposit, Beds
underlying the Gunnison Reservoir deposit are
not known, but judging by the normal strati-
graphic sequence of the area, they are proba-
bly those of the Jurassic Arapien shale.

The extent of the Gunnison Reservoir deposit
is not known. It is exposed on a west-facing
cliff, from 200 feet north of the measured sec~
tion to 300 feet south of the section. Else-
where, it is covered by gravel.

Measured Section
The section was measured 200 feet south of

* The cost of printing the illustrations accompanying this paper was borne by the Department of
Geology, Ohio State University. The grant of funds is gratefully acknowledged.
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the north end of the deposit, which was expo-
sed on the west-facing side of a cut 50 feet
east of the Denver and Rio Grande Western
Railroad tracks and 1.75 miles N. 7* W. of the
town of Sterling, Utah,

The top is overlain by a thin layer of stream-
rounded terraced gravels.

Unit ‘ Inches

1 Clay, tan to light gray, weathers
gray, thin-bedded, argillaceous 21

2 Sand, grayish brown, fine- to me-
dium-grained, grains composed of
subrounded limestone grains, an-
gular clear quartz, and rose quartz
crystals, some of which are doubly
terminated, fossiliferous, 24

3 Gravel, medium sized, pebbles 1/4
to 1 inch, composed of angular sili-
cious ostracodal limestone, chert,
and well-rounded pebbles of sand-
stone; color varies from light gray
to yellow-brown and black. : 3

4 Marl, light gray, breaks into angu-
lar chunks less than one inch across,
chalky to the touch. 18

5 Clay, greenish brown, thin-bedded,
breaks into angular chunks less than

one«-quarter inch across, fossili-
ferous. 2

6 Marl, light gray, like unit 4, 11

T

10

11

12

13

Clay, gray to yellowish brown,
thin-bedded, breaks into angular
chunks one-quarter inch across,
fossiliferous. 8

Marl, medium gray, blocky, breaks
into angular chunks one inch across, 10

Clay, greenish brown to yellowish
brown, thin-bedded, breaks into
angular chunks one-quarter inch
across. 28

Clay, grayish green to yellowish
brown, argillaceous, very loosely

compacted, fossiliferous, 12

Clay, green to gray-green, weathers
gray, thin-bedded, fossiliferous. 9

Sand, tan to brown, like unit 2,
unfossiliferous. 7

Clay, tan to gray-brown, weathers

yellow=-brown, thin-bedded. 12
Total deposit exposed 154

The base is coveredby stream-rounded gravels,

EXPLANATION OF FIGURES, OPPOSITE PAGE

Fig. 1. Index map of Utah, showing the location of the Gunnisoh Reservoir deposit,

Fig. 2. Geologic map of the Gunnison Reservoir area.

Fig. 3. Cross-section of the Gunnison Reservoir deposit.

Fig. 4. Quantitative distribution of Pisidium nitidum pauperculum Sterki in the

Gunnison Reservoir deposit.
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COMPOSITION OF FAUNA

The Mollusca of the Gunnison Reservoir dep-
osit occur at irregular intervals and in unequal
distribution throughout the deposit, There is a
definite relationship between the lithology and
the distribution of Mollusca. The shells occur
in the clay units in the lower two-thirds of the
deposit and in a sand unit in the upper third
(Fig. 3). No shells are found in any of the
marl units.

" TABLE 1. SPECIES OF MOLLUSCA OCCUR-
RING IN THE GUNNI SON RESERVOIR DEPO-
SIT, SANPETE COUNTY, UTAH.

Pelecypoda
Pisidium nitidum pauperculum Sterki

Sphaerium sp.

Freshwater Gill-breathing Gastropod
Valvata humeralis californica Pilsbry

Freshwater Lung-breathing Gastropods
Gyraulus parvus (Say)
Armiger crista (L.)
Fossaria parva (Lea)
Physa gyrina Say
Promenetus exacuous (Say)
" Stagnicola palustris (Miiller)
Ferrissia parallela (Haldeman)
Helisoma trivolvis (Say)

Terrestrial Gastropods
Succinea avara Say
Oxyloma retusa (Lea)
Vertigo ovata Say
Discus cronkhitei (Pilsbry)
Retinella binneyana occidentalis
 H. B. Baker
Vallonia albula Sterki

Of these 17 species identified (Table 1), two
are sphaeriid pelecypods, one a gill-breathing
freshwater gastropod, eight are lung-breathing
freshwater gastropods, and six are terrestrial
gastropods. Three species occur in all the fos-
siliferous units, and one species occurs in all

but one of the fossiliferous units. Valvata
humeralis californica and Gyraulus
parvus are by far the most abundant species
in all but one of the fossiliferous units. Fos-
saria parva occurs in all the units but is
significantly abundant in only two upits. Ar-
miger crista is more abundant in the low-
er units-than in the upper.

The relationship between the stratigraphic
units and the collections is as follows. Collec~
tions 15 through 10 were taken from unit 2.
collection 9 was taken from unit 5, collections
8 and 7 from unit 7, collections 6 to 4 from
unit 10, and collections 3 to 1 were taken
from unit 11,

Pelecypods of the species Pisidium niti-
dum pauperculum and Sphaerium sp.
occur only in very small percentages in unit 2.
This unit being the only fossiliferous sandin the
deposit is considered by the writer to be the on-
ly lithologically favorable unit for these spe-
cies.

Valvata humeralis californica in
general shows a gradual increase in the total
percentage from collection 1 through 8 (Fig.
6). In collection 9 there is a drastic decline
in this species from 52.7 to 1,5 percent, but
in the next higher fossiliferous unit, collection
10 shows a recurrence of this species to its
greatest total percentage in the deposit, 73.7
(Fig. 6). This species remains fairly constant
from collections 10 through 15. Gyraulus
parvus varies in total percentage between 28
and 41 in collections 1 through 8. Its decline
is not as drastic as thatof V. humeralis
californica in collection 9 nor is its in-
crease in collection 10 (Fig. 7). Armiger
crista isthought by the writer to be the spe-
cies most significantly controlled by lithologic
change. It occurs most abundantly in the clay
units varying from 16.3to5. 6 percent (Fig. 8).
It does not occur in collection 9 and it occurs
sparingly in collections 10 through 15 where it
is probably an intruder in the sand. Fossaria
parva occurs in greater abundance inunit 11,



i 'general very scarce. in every collectton except
"~ collection 9. In collection 9, theland gasmo- "
Bl S

NO. 6, Feb. 1962

gl s sTERKIANA
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" collections 4 through 8, " It reaches its highest
percentage in -collection 9 after which it de~
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One excepnon is P
collection 1'at-3.5 percent. These spec1es for
‘the most part. were probably not mdigenous to
thrs habrtat and wete washed in by streams. ’
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Rettnella brnneyaua occxde’ntahs,
‘Valloma albula,
and Drscus cronkhttet are the’ six species
of terreswrial gastropods.\ Land snarIs are in

i pods make up 46 peroent of the total, V.
vata constitutes 38 percent of that collecnon,
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The rapid rise in percentage of land snails in .

,collectton 9 seerns to indicate an arid year in

n y IO GG B W

i Pigy Bl Quan‘t'itative distribution of Sph‘ae-« i

' rium -sp, in the Gunnison Reservou de~-
posrt. : ;

F

2 Fig" 6. Quantitative distribution of Valva~ .
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whtch the lake was drymg up and the land gas-
tropods mrgrated toward the remaining moist-
ure. Of the land gastropods, O. retusa and

§.-avara are the most w1despread through-
 out the deposxt one or the other, or both, oc-
.cur in all collecuons except 12 13, and. 15. i
Only one specimen of V. albula occurred '
and that in collection 6. R. binneyana - :
occidentalis occurs in COllections 1, 2,
and 3 and in 9 where it reaches 5 2 percent

i of the total (Frg. 19. .

The terrestnal gastropods are obvmusly in-
truders in the lake and were probably washed
1n from land areas along its shore

', PALEQEGOLOGY

~The Gunnison Reservorr deposn contams a
typica} freshwater assemblage. Six species of
land gastropods occur .in small nurnbers in all
- fossiliferous units, but this presence is'to be ex~
pet:ted because of the motst envuonment.

The ecology for each s‘pecies has'been sum- -
" marized and condensed from the-following
authors Baker, 1928; Clark, 1961; Henderson,
.1936; La Rocque 1952; Leonard 1950; Mow-
-ery; 1961 Reynolds, 1959 and Zimmerman,
-, 1960, ; ; ; :

EXPLANA’I‘ ION OF FLGURES OPPOSITE PAGE

Flg 9 Quantrtatrve dtstnbunon of Fossa ¥

rta parva (Lea) in the Gunmson Res~
ervoir deposrt

th 16. Quantitative distribut‘ron of Physa
- ta humeralis: oaltforntca Pilsbry oo -7 - -

gyrina Say in the Gunnison Reservoir
deposit. ;

Fig 11, Quanntauve distribution of Prome-
netus exacuous (Say) in the Gun-
ntson Re;ervorr depostt.

. Fig. 12, Quanuta.ttve distribution of Stagnt-

cola palustris (Mullet) in the Gunni=
son Reservoir deposit.
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Pelecypods
Pisidium nitidum pauperculum
Sterki. This species lives in ponds, small and
large lakes, in generally shallow water from 1
to 6 m. deep on sand, mud, or clay bottoms,
in water with a pH of 7.0 to 8.0 and fixed car
bon dioxide of 9.3 to 24.73 ppm.

Sphaerium sp. The one valve of a Sphae -
rium that occurred in the collection cannot
as yet be identified to species. Sphaeriids
live in all kinds of habitats. They occur in all
depths of water; and in a great variety of bot-
tom conditions. A firm bottom in which to
burrow, such as sand, mud, or clay, is prefer-
red.

Fresh-water Gastropods
Valvata humeralis californica
Pilsbry. Very little ecological information on
this species was found in the literature. Hen-
derson (1929, p. 120) reports finding fossil V.

humeralis californica high above water, -

at what now are small saline lakes, in the
Grand Coulee district of Washington. Living
members of the species occur in surrounding
freshwater lakes. He considers the lacustrine
deposits Pleistocene. Other occurrences are
reported as lakes, ponds, and streams. The
ecology of this species is inferred from that of
V. tricarinata. This species lives in

weedy places on either sand or muddy bottoms. -

None of the Valvatidae are found at a pH low-
er than 7.1 nor in water softer than that con-
taining 8 ppm of fixed carbon dioxide.

Gyraulus paruvs {Say) usually occurs in
quiet bodies of water often of small size, in
depths between 0.5 and 2.2 m., with various
bottoms supporting plant growth. It exhibits a
partiality to vegetation, for it is rarely found
in other situations. It is also found on debris
near the top of the water. It lives in water of
pH 7.0 to 8. 16; and a fixed carbon dioxide of
8.16 to 30.56 ppm. -

Armiger crista (L.).
gical data are recorded for this species. It has

Very few ecolo- .

been found in Barren Brook, Maine in three or

four inches of water under logs and bark, "and

in a marl pond in Barren Brook, with some ve-
getation. It has also been reported to occur

sparingly on dead leaves in stagnant water in

small lakes in the company of G. deflectus
obliquus but in much smaller amounts than

that species. The only other reported occur-

rence of this species in Utah is by Eardley and

Gvosdetsky (1960, p. 1337). It was located,

by a core taken in Great Salt Lake, at a depth

of 271 feet. Associated with A. crista were

Valvata humeralis, Stagnicola ca-

perata, Gyraulus sp., and Promene-

tus cf. P. exacuous.

No pH or fixed carbon dioxide data are avail-
able.

Fossaria parva (Lea) inhabits wet mar-
shy places, generally out of water, on sticks,
stones, or muddy flats, The animal is more

“prone to leave the water than any species of

the family. The pH for the variety F. ob-
russa decampi is7.42 t0 7.7 and the
fixed carbon dioxide 10.6 to 18.8 ppm.

Physa gyrina Say can exist in a variety
of habitats, but it appears to be characteristic
of slow-moving, and stagnant bodies of water,
usually a mud bottom in small ponds. It
flourishes best in newly isolated ponds. Its pH
is 7.1 to 8.37 and fixed carbon dioxide 9.5 to
25.75 ppm.

Promenetus exacuous (Say)livesgen-
erally in quiet places that are more or less
marshy; and on mud flats on the edge of small
mountain streams of cold, clear water. It is
generally found on the underside of lily-pads,
sticks, or stones. The most important factors
in its habitat seem to be its preference for cold
water and the presence of vegetation. Its pH
is 7.0 to 7.64 and fixed carbon dioxide 9.3 to
22.5 ppm.

Stagnicola palustris (Miiller) oc-
curs plentifully in bodies of water of all sizes,
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on floating sticks and submerged vegetation, on
stones and on muddy bottoms. It inhabits both
clear and stagnant water, but prefers a habitat
in which the water is not in motion. The pH
of the variety §. palustris elodes is 7.4
and fixed carbon dioxide 21.0 ppm.

Ferrissia parallela (Haldeman) is an
inhabitant of quiet water, on plants and on the
shells of Naiades, in shallow water, from 0.3
to 2 m. deep. It is commonly found near the
water’s edge. The presence of vegetation
seems to be an important factor in the distribu-
tion. F. parallela seems to be a lake or
pond species, at least in Wisconsin. Its pH is
6.05 to 8. 37 and fixed carbon dioxide 2.75 to
25.7 ppm.

Helisoma trivolvis (Say) is always an
inhabitant of quiet, more or less stagnant water,
It occurs along swampy shores, in marshes, or
in stagnant pools, with mudor with fine sandy-
silt bottoms, up to 2 m. in depth although gen-
erally in water less than 0.6 m. Its pHis 6.6
to 8. 37 and fixed carbon dioxide from 7.5 to
30.56 ppm.

. Terrestrial Gastropods
Succinea avara Sayhas 2 widerange of
habitat preferences. It lives in low, swampy
areas crawling on the muddy banks of ditches
This species has been observed climbing to a
height of three feet on tall fronds in the water.

Oxyloma retusa (Lea)occursinmarshes
and other wet places. It can be found upon
partly submerged sticks and on rotting water
weeds. It commonly occurs on mud flats above
the high water levelalong swampy shores caus-
ed by the raising of water in 2 lake or pond.

Vertigo ovata Say prefers a moist en-
vironment afforded by shaded slopes near
streams and the shores of ponds. It is found in
swampy areas, along stream banks and other
bodies of water, and under sticks and flat
stones. The limiting factor for this species is
a relatively high moisture requirement.

Discus cronkhitei (Pilsbry) in the
east, lives in humid forests, under dead wood,
and among rotting leaves and grass in rather
wet situations. In northern Nebraska it occurs

EXPLANATION OF FIGURES, OPPOSITE PAGE

Fig. 13. Quantitative distribution of Ferris-
sia parallela (Haldeman) in the Gun-
nison Reservoir deposit.

Fig. 14. Quantitative distribution of Heliso-~
ma trivolvis (Say) in the Gunnison
Reservoir deposit.

Fig. 15. Quantitative distribution of Succi-
nea avara Say in the Gunnison Reser-
voir deposit.

Fig. 16. Quantitative distribution of Oxylo -
ma retusa (Lea) in the Gunnison Reser~
voir deposit.

Fig, 17. Quantitative distribution of Verti-
go ovata in the Gunmson Reservoir
deposit.

Fig. 18. Quantitative distribution of Discus
cronkhitei (Pilsbry) in the Gunnison
Reservoir deposit.

Fig. 19. Quantitative distribution of Retinel-
la binneyana occidentalis H. B.
Baker in the Gunnison Reservoir deposit.

Fig. 20. Quantitative distribution of Vallo~
nia albula Sterki in the Gunnison Res-
ervoir deposit.
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under sticks and logs on.moist leaf mold, al-
ways close to running water.

Retinella binneyana occidentalis
H. B. Baker is found mostly in forests under
forest debris, at the base of stumps, under logs,
and under loose bark of fallen trees. This spe-
cies is also found on lowlands which border
lakes.

Vallonia albula Sterki. These small
snails live in moss and among dead leaves, un-
der decaying wood and stones and are very sen-
sitive to light. . During rains they may be
washed along streams.

ENVIRONMENT AL HISTORY

The Gunnison Reservoir deposit reveals an
unusual distribution of Mollusca. In similar
lacustrine deposits, particularly in Ohio, mol-
lusks are found in the marl units; in this depo-
sit there was no evidence of any shells in the
marl units.

The measured section (page 6) and the cross-
section (Fig. 3) of the deposit show the order
of deposition and lithologic variation from
which the sequence of events can be establ-
ished.

The lowest exposed unit of the deposit is an
unfossiliferous clay. Above this unit is a sand
unit, unit 12, which is also unfossiliferous, The
first fossiliferous unit is unit 11, which consists
of clay. Four significant species occur in this
unit, Valvata humeralis californica,
Gyraulus parvus, Fossaria parva,
and Armiger crista. The occurrence of
F. parva and A. crista indicates that
this was probably a near-shore environment,
in which the depth of water was not over 3 feet.
G. parvus seems to substantiate this conclu-
sion and its presence with A. crista indi-
cates abundant vegetation, Valvata hume -
ralis californica isnot out of place here
for it has a variable depth range.

Unit 10, the next higher unit, is also a clay
and is also fossiliferous.” It contains the same
species as the lower units, A change in the

"percentages of F. parva, which decreases,

seems to indicate that the depth of water in-
creased at this point. G. parvus and A.
crista remain unchanged, indicating the
presence of vegetation.

Unit 9 is unfossiliferous clay. The disappear-
ance of the gastropods from this unit may be
explained by a rapid increase in water level
under very muddy conditions which led to the
destruction of the fauna. Unit 8 is marl and is
unfossiliferous. A possible explanation for the
lack of fossils is that the marl was deposited at
a depth greater than the living conditions of
the lake inhabitants,

Unit 7 is a highly fossiliferous clay. The
significant species arg the same as those in
units 10 and 11 and this indicates a return to
the former depth of 3 to 4 feet and fairly close
to shore with abundant vegetation. The con-
ditions must have been highly favorable for the
gastropods because their abundance here far
exceeds that in any other unit.

Unit 6 is an unfossiliferous marl, probably
indicating an increase in depth at this point,
similar to unit 8.

Unit 5 shows the greatest change in species
in the entire deposit. The fresh-water species
decline and the land gastropods increase. The
great abundance of Vertigo ovata, a spe-
cies that requires a certain amount of moisture,
seems to indicate that the lake was drying up
at this point. Fossaria parva arttains its
greatest total percentage here which can be
considered normal because of the ability of this
species to live on mud flats. Significant de-
crease in the percentage of G. parvus and
V. humeralis californica and the com-
plete absence of A. crista indicates an en-
vironment unsuitable for these species. The
greater percentage of land snails permits us to
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assume that the lake was drying up in an arid
period and that the land snails were migrating
toward the last remaining moisture.

Unit 4 is the uppermost marl unit and is al-
so unfossiliferous. This unit probably indicates
a return to ‘the deeper water conditions similar
to units 6 and 8.

Unit 3 is a 3-inch layer of coarse stream
gravels. This unit indicates a new source of
sediments carried at higher energy than any
before. Its position here may be due to the
shifting of a stream channelduring an unusual-
ly wet period, carrying coarse sediments into
the lake.

Unit 2 is a sand unit and is the uppermost
fossiliferous unit in the deposit. The species
V. humeralis californica and G.
parvus make up approximately 90 percent of
the shells. This shows that the change in lith-
ology has greatly affected the occurrence of
other species, namely A. crista and F.
parva, which should probably be called in-
truders in this environment. Pisidium ni-
tidum pauperculum and Sphaerium
sp. occur in small percentages here.  The
water was probably between 4 and 6 feet deep
with some vegetation.

Unit 1 is an unfossiliferous clay unit which
probably indicates increased depth at this

point.
AGE AND CORRELATION

Lack of data on Pleistocene molluscan as-
semblages in Utah makes it difficult to deter-
mine the age of the Gunnison Reservoir depo-
sit. Taylor (1960, pp. 22-42) describes 9 Pli-
ocene and Pleistocene faunas from the High
Plains but none is similar to this assemblage.
The two most abundant species in this deposit
are recorded for the Pliocene.. Taylor (1960,
p. 58) reports the occurrence of Gyraulus

Pose @

L
o R S

parvus in the Pliocene, Chamberlin and
Berry (1933, p. 29) report the occurrence of
Valvata humeralis californica for
the Pliocene. La Rocque (manuscript records)
shows both of these speciesstill living in Utal,
as well as the other species that occur in the
deposit with the exception of Armiger cris-
ta. Due to the fact that all the species ex-
cept one are still living in Utah, the writer
assumes that the deposit is of Wisconsin age
and probably of latest Wisconsin age.

In a core taken in Great Salt Lake a number
of layers containing fresh-water mollusks were
located (Eardley and Gvosdetsky, 1960, pp.
1336-1338). The species Armiger crista
occurred only at a depth of 271 feet along with
other species that also occur in this assem-
blage. Eardley and Gvosdetsky (1960, p. 1340)
estimate a rate of sedimentation of 1 foot in
825 years down to a depth of 330 feet. Assum-
ing this rate of sedimentation, the age of the
sediments at the 271 foot level would be 223, -
875 years. Because of the similarity of the
Gunnison Reservoir assemblage to that collect-
ed at a depth of 271 feet in the Great Salt Lake
core, it may be possible to consider these two
assemblages as of the same age.

REFERENCES CITED

BAKER, F. C. (1928) Fresh-water Mollusca
of Wisconsin. ~-- Wis. Geol. and Nat. Hist.
Survey, Bull. 70, pt. 1, Gastropoda, 507 pp..,
28 pls., 202 figs.

CHAMBERLIN, R. V. and BERRY, Elmer
(1933) Mollusks of the Pliocene Deposits at
Collinston, Utah. -- Nautilus, vol. 47, pp.

125-29, pl. 1.

CLARK, A, L. (1961) Pleistocene Mollus-
can Faunas of the Castalia Deposit, Erie Coun-
ty, Ohio. -- Sterkiana, No. 3, pp. 19-39,

10. figs.



-

STERKIANA ' 13

NO. 6, FEB. 1962

- EARDLEY, A. ]. and GVOSDETSKY, V.
(1960) Analysis of Pleistocene Core from
Great Salt'Lake, Utah. -- Geol. Soc. Am.,
Bull., vol.. 71, no. 9, pp. 1323-1344, 2 figs.,
1pl.

La ROCQUE, A. (1952) Molluscan faunas of
the Orleton Mastodon Site, Madison County,
Ohio. -- Ohio Jour. Sci., vol. §2, pp. 10-27.

LEONARD, A." B. (1950) A Yarmouthian
Molluscan Fauna in the Midcontinent of the
Upited States. -- Univ. Kansas, Paleont. Con-
trib. , Mollusca, Art. 3, 48 pp., 6 pls.

MOWERY, D, H,{1961) Pleistocene Mol-
luscan Fauna of the Jewell Hill Deposit, Lo-

——

gan County, Ohio. -- Sterkiana, No. 4, pp.
1-21, 17 figs.

REYNOLDS, M. B. (1959) Pleistocene Mol-
luscan Faunas of the Humboldt Deposit, Ross
County, Ohio. -- Ohio Jour. Sci., vol. 59,
pp. 153-166, 2 figs.

TAYLOR, D. W. (1960) Late Cenozoic Mol-
luscan Faunas from the High Plains. -- U. 8.
Geol, Survey, Prof. Paper 337, 94 pp., 4
pls.

ZIMMERMAN, J. A, (1960) Pleistocene
Molluscan Faunas of the Newell Lake Deposit,
Logan County, Ohio. -- Ohio Jour. Sci., vol.
60, pp. 13-39, 19 figs.

ECOLOGICAL DATA -- 3. MOQUIN-TANDON"'S OBSERVATIONS
ON ANCYLUS FLUVIATILIS MULL.

Tucked away on the last two pages of a
paper on “anatomico-physiological” investiga-
tionson A. fluviatilis (Jour. Conchyl. 3:
7-21, 1852) are some observations on this
fresh-water limpet which may be useful to
some of our readers. They are given here
verbatim.

2° Fonctions. Les Ancyles sont herbi-
vores; elles se nourrissent de fibrilles radicales,
d’algues d'eau douce, surtout de conferves, de
matié€re verte et de substances végétales en dé-
composition.

Dans la mastication, la membrane linguale,
mise en mouvement par la plaque cartilagi-
neuse qui se trouve au-dessous de son extrémi-
t€ antérieure, presse la matiére alimentaire
contre la machoire supérieure; puis les machoi-
res latérales se portent harizontalement 1'une
coptre 1'autre, s*cartent bientdt, et 1a langue

.regommence son mouvement de bas en haut.

Les papilles linguales, dirigées d*avant en
arri€ére, doivent contribuer puissamment 3 la
déglutition.

Les Ancyles avalent, avec leurs aliments,
une certaine quantit€é de parcelles minérales,
dures, sans doute pour faciliter la digestion.
Plusieurs fois j'ai trouvé leur estomac rempli
de gravieré extrémement fins (37); c'étaient
de petits fragments de quartz et de calcaire,
mél€s 3 une matiére roussitre ou verditre de
nature végélale.

Un individu qui avait vécu trois jours daas
une solution de cochenille, m'a présenté 1'es-
tomac et la cavit€ buccale colorés en rougeé-
tre, Les mati€res contenues dans la poche di-
gestive €taient d'un rouge assez intense.

La digestion paraft lente. Des Ancyles,
conservées pendant huit jours dans de l'eau
w€s pure, offraient encore une partie de 1*in-
testin remplie de matiéres fécales.

Les excréments de 1"Ancyle sont filifor-
mes, un peu contournés et de couleur brunitre.

L*animal peut vivre assez longtemps sans
manger. ! _
(37) Gray a remarqué aussi des fragments de
mati€re inorganique.
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REPRINTS OF RARE PAPERS ON
on: NEWER PLIOCENE FOSSILS

MOLLUSCA: 1. J. W. DAWSON
OF THE ST. LAWRENCE VALLEY,

a report of a paper presented at the Montreal meetings
of the American Association for the Advancement of

Science.
vol.

(Page 279)

NEWER PLIOCENE FOSSILS OF THE
ST. LAWRENCE VALLEY,

by Professor Dawson. The object of this
paper was in the first place to notice
several fossil shells recently found by the
author and others in these deposits, and
which did not appear to have been previous-
ly observed. The species menticned were: -

Natica Heros, Say, Beauport.
Natica Groenlandica, Beck, do.
Fusus tornatus Gould, Mon treal
Fusus harpularius, Couthouy,

Rissoa minuta, Montreal.
Turritella, (like erosa, s Beauport.
Bulla oryza, Tott, Montreal
Spirorbis sinistrorsu, Montagu, do.

Univalve, (perhaps Menestho albulaj

Most of these shells are now living on
the Atlantic coast of America, north of
Cape Cod, and some of them ranging very far
north. The paper then referred to the dis-
tribution of the various kinds of drift in
the vicinity of Montreal, and to the condi-
tions of the sea areas, in which the shells
and other marine animals of the Newer Pli-
ocene period existed in the St. Lawrence
Valley. ‘Good evidence exists of a sea

beach on Montreal Mountain, at an eleva-

Retyped without change of pagination, October,

From the CANADIAN NATURALIST AND GEOLOGIST,
2, pages 279-280, Montreal,

1857.

tion of 470 feet above the sea. The sea area
corresponding to this beach must have extended
to the Laurentide hills and the escarpment of
Niagara, and communicated freely with the oce-
an on the east. On the other hand there are
lower shores of the same period only 100 feet
above the St. Lawrence. These must have be-
longed to a

(Page 280)

very narrow prolongation of the present gulf
of St. Lawrence.

The conditions of climate, ice, drift, &c.,
corresponding to these different shores must
have been very diverse.’

Again, in the stratified drift, it is pos-
sible to recognise, within a few inches of
each other, a bed containing deep-sea shells,
and another containing species that are lit-
toral; these sea bottoms corresponding to dif-
ferent levels of the land. It is evident that
any conclusions with reference to the climate
indicated by the marine fauna of these suc-
cessive beds of marine detritus, must take
into account these fluctuations of the sea
level, and the changes in animal life conse-
quent on them. Taking these into account,
positive and reliable results may be attained;
and the study of such districts as the St.
Lawrence valley may be made to contribute to-
ward the elucidation of the conditions of
life in older formations.’

1971
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RECORDS OF GASTROPODS COLLECTED IN WESTERN OHIO

CLARENCE F. CLARK

ALLEN COUNTY Mesodon zaletus (Binney) 3
BATH TWP., Sec. 14. Aug. 18, 1947 Retinella electrina (Gould) 1
Anguispira alternata (Say) 4 Zonitoides arboreus (Say) 1
-Euconulus fulvus (Miiller) 1 Ventridens intertextus (Binney) 4
Haplotrema concavum (Say) 2
Ventridens ligera (Say) 2  -CLAY TWP., Sec. 18, April 16, 1945.
Gastrocopta corticaria (Say) 1 Anguispira alternata (Say) 7
Gastrocopta contracta (Say) 6 . Discus patulus (Deshayes) 6
Discus patulus (Deshayes) 5 ‘Euconulus fulvus (Miiller) 1
Lymnaea humilis modicella (Say) 1 Helicodiscus parallelus (Say) 2
Stenotrema fraternum (Say) 13 Haplotrema concavum (Say) 1
Stenotrema hirsutum (Say) 3 Stenowrema fraternum (Say) 3
Triodopsis tridentata (Say) % Stenotrema hirsutum (Say) 11
‘Mesodon zaletus (Binney) 5 Mesodon inflectus (Say) 3
Retinella indentata (Say) 1 Mesodon thyroidus (Say) 3
Strobilops aenea Pilsbry 5 ‘Mesodon zaletus (Binney) !
Succinea avara Say 2 Retinella indentata (Say) 4
Succinea ovalis Say 1 Strobilops labyrinthica (Say) 3
Zonitoides arboreus (Say) : |
CLAY TWP., Sec. 24 (2 collections), July 1,
SUGAR CREEK TWP., Sec. 14, Aug. 12, 1944 1945.
Gyraulus deflectus (Say) = 1 Anguispira alternata (Say) 2
Helisoma anceps (Menke) 1 ' Deroceras laeve (Miiller) 2
Physa gyrina Say ' 6 Discus patulus (Deshayes) 4
' Haplotrema concavum (Say) 2
AUGLAIZE COUNTY Helisoma trivolvis (Say) 6
CLAY TWP;, Sec. 16, July 11, 1945, ‘Pallifera dorsalis (Binney) 1
Anguispira alternata (Say) 3 ' Philomycus carolinianus (Bosc) 1
Anguispira kochi (Pfeiffer) 1 Planorbula armigera (Say) 4
- Discus patulus (Deshayes)' i | :Mesodon appressus (Say) 8
Stenotrema fraternum (Say) 5 Allogona profunda (Say) 7
‘Mesodon thyroidus (Say) 2 ‘Mesodon thyroidus (Say) 5
' ! Zonitoides arboreus (Say) 4
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DUCHOUQUET TWP., Sec. 28 (2 collections) Haplotrema concavum (Say) 1
May 27, 1945. Hawaiia minuscula (Binney) 1
Anguispira alternata (Say) 9 Triodopsis albolabris (Say) 1
Carychium exile canadense Clapp 6 Mesodon inflectus (Say) 2
Deroceras laeve (Miiller) 1 "Mesodon thyroidus (Say) 4
Gastrocopta contracta (Say) 8 Mesodon zaletus (Binney) 8
Haplotrema concavum (Say) 8 Retinella indentata (Say) 3
Hawaiia minuscula (Binney) 11 - Strobilops labyrinthica (Say) 3
Pallifera dorsalis (Binney) 1 :
Stenotrema hirsutum (Say) 4 LOGAN TWP., Sec. 22, May 13, 1945.
Triodopsis tridentata (Say) 3 Anguispira alternata (Say) 6
Mesodon zaletus (Binney) 10 Anguispira kochi (Pfeiffer) 2
Discus patulus (Deshayes) 10
GERMAN TWP., Sec. 3, Aug. 2, 1944. Haplotrema concavum (Say) 3
Anguispira alternata (Say) ) Stenotrema fraternum (Say) 4
Discus patulus (Deshayes) 15 Mesodon inflectus (Say) 1
Pisidium casertanum (Poli) 5 Allogona profunda (Say) 3
Mesodon thyroidus (Say) 5 Mesodon thyroidus (Say) 1
Mesodon zaletus (Binney) 1 Pupoides albilabris (C. B. Adams) 1
Zonitoides arboreus (Say) 10 .Retinella electrina (Gould) 1
: Strobilops labyrinthica (Say) 1
GERMAN TWP., Sec. 4, April 1, 1945, Zonitoides arboreus (Say) 6
Anguispira alternata (Say) 6 Philomycus carolinianus (Bosc) 1
Discus patulus (Deshayes) 7 Pallifera dorsalis (Binney) 1
Helicodiscus parallelus (Say) 2
Haplotrema concavum (Say) 2 LOGAN TWP., Sec. 23.
Mesodon inflectus (Say) - [ Lymnaea caperata Say 1
Mesodon zaletus (Binney) 1 Mesodon thyroidus (Say) 1
Retinella indentata (Say) 14 ~ Triodopsis fraudulenta (Pilsbry) 1
-8Succinea ovalis Say ‘ 1
! ‘ i -LOGAN TWP., Sec. 32, April 22, 1945,
GERMAN TWP., Sec. 5. Anguispira alternata (Say) 5
Anguispira alternata (8ay) 3 Haplotrema concavum (Say) 3
‘Discus patulis (Deshayes) 1 Helicodiscus parallelus (Say) 1
Mgppdqia ﬁﬂ?ogm(s;y} 1 ' Discus patulus (Deshayes) i
Retinziiy indg (&z ¥ 1 Triodopsis fraudulenta (Pilsbry) 9
. Stervtren; wi'(Say) 1 Stenotrema hirsutum (Say) 2
_ Stenottema fratemui {Say) 2 Triodopsis denotata (Férussac) 2
- Succinea avara Say ' 2 Mesodon thyroidus (Say) 3
Succinea ovalis Say 2 Mesodon zaletus (Binney) 4
Triodopsis fraudulenta (Pilsbry) L Zonitoides arboreus (Say) 2
Zonitoides arboreus (Say) 1
Triodopsis albolabris (Say) 2 "MOULTON TWP., Sec. 24, April 22, 1945
and May 13, 1945.
JACKSON TWP., Sec. 6, April 28, 1945, Anguispira alternata (Say) 16
Anguispira alternata (Say) 8 Discus patulus (Deshayes) 7
Discus patulus (Deshayes) 4 Gastrocopta contracta (Say) 3
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Haplotrema concavum (Say) 8 SALEM TWP., Sec. 1, April 3, 1946
Helicodiscus parallelus (Say) 3 Anguispira alternata (Say) 5
Mesomphix cupreus (Rafinesque) 3 Aplexa hypnorum (Linnaeus) 10
Stenotrema fraternum (Say) 2 Carychium exile H. C. Lea 10
Triodopsis fraudulenta (Pilsbry) 16 Cionella lubrica (Miiller) 2
Stenotrema hirsutum (Say) 7 Gastrocopta contracta (Say) 10
Mesodon inflectus (Say) 3 Discus patulus (Deshayes) <,
Mesodon thyroidus (Say) 4 Hawaiia minuscula (Binney) 1
Mesodon zaletus (Binney) 6 Triodopsis albolabris (Say) 1
Retinella indentata {(Gould) 3. Triodopsis multilineata (Say) b
Strobilops labyrinthica (Say) 1 Triodopsis denotata (Férussac) 1
Zonitoides arboreus (Say) 4 Triodopsis tridentata (Say) 5

Mesodon zaletus (Binney) 3

MOULTON TWP. , Sec. 36. Punctum minutissimum (Lea) 2
Helisoma trivolvis (Say) Retinella indentata (Say) 3
Gyraulus parvus (Say) Striatura milium (Morse) 4
Lymnaea palustris (Miiller) Strobilops aenea Pilsbry 5
Planorbula armigera (Say) Vertigo milium (Gould) 2
Succinea avara Say Zonitoides nitidus (Miiller) 1
Mesodon thyroidus (Say) 1

SALEM TWP., Sec. 22, April 22, 1945.

MOULTON TWP., Sec. 36, Mar. 4, 1945. Anguispira alternata (Say) 6
Anguispira alternata (Say) 1 Discus patulus (Deshayes) 3
Discus patulus (Deshayes) 7 Haplotrema concavum (Say) 4
Haplotrema concavum (Say) 1 Triodopsis albolabris (Say) 2
Helicodiscus parallelus (Say) 2 Stenotrema fraternum (Say) !
Mesodon inflectus (Say) ¥ Triodopsis fraudulenta (Pilsbry) 8
Mesodon thyroidus (Say) 3 Mesodon thyroidus (Say) 1
Mesodon zaletus (Binney) 2 Mesodon zaletus (Binney) 1
Retinella indentata (Gould) 5 Retinella indentata (Say) 5

NOBLE TWP., Sec. 17, May 27, 1945. PUSHETA TWP., Sec. 21, May 6, 1945.
Anguispira alternata (Say) 20 Anguispira alternata (Say) 6
'Deroceras laeve (Miiller) 2 Discus patulus (Deshayes) 8
Gastrocopta contracta (Say) 24 Mesomphix cupreus (Rafinesque) i}
Stenotrema fraternum (Say) 4 Stenotrema fraternum (Say) 4
Stenotrema hirsutum (Say) 2 Triodopsis fraudulenta (Pilsbry) 14
Triodopsis tridentata (Say) 6 Mesodon zaletus (Binney) 5
Punctum minutissimum (Lea) 4 Retinella indentata (Say) 2
Retinella indentata (Say) 4
Vertigo milium (Gould) 2 ST. MARYS TWP., Sec. 2.

Zonitoides arboreus (Say) 10 Discus cronkhitei anthonyi (Pilsbry) 1
: Stenotrema leaii (Binney) 6

NOBLE TWP., Sec. 3. Oxyloma retusa (Lea) 6

Mesodon thyroidus (Say) Triodopsis multilineata (Say) 4
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ST. MARYS TWP., Sec. 8, July 23, 1943 Strobilops labyrinthica (Say) 1
Deroceras laeve (Miiller) 6 Succinea ovalis (Say) 3
Anguispira alternata (Say) 1 Zonitoides arboreus (Say) 3
Discus cronkhitei anthonyi (Pilsbry) |
Planorbula armigera (Say) 1 UNION TWP., Sec. 15, March 11, 1945,
Retinella indentata (Say) ;| Anguispira alternata (Say) 3
Stenotrema leaii (Binney) 5 Discus patulus (Deshayes) 12
Oxyloma retusa (Lea) 3 Haplotrema concavum (Say) 1
Zonitoides arboreus (Say) 1 Helicodiscus parallelus (Say) 2
Lymnaea palustris (Miiller) 5 Mesomphix cupreus (Rafinesque) 1
Helisoma trivolvis (Say) 18 Planorbula armigera (Say) 1
Gyraulus parvus (Say) 2 Lymnaea caperata Say 1
Lymnaea obrussa Say 8 Stenotrema fraternum (Say) 1
Oxyloma retusa (Lea) 1 Triodopsis fraudulenta (Pilsbry) 2

Mesodon inflectus (Say) 2

ST. MARYS TWP., sec. 25, Mar. 11, 1945 Retinella indentata (Say) 8

Anguispira alternata (Say) 4
Discus patulus (Deshayes) 4 WASHINGTON TWP., Sec. 14, May 13, 1945.
Gastrocopta contracta (Say) 3 Anguispira alternata (Say) 5
Hawaiia minuscula (Binney) 1 Discus patulus (Deshayes) 7
Lymnaea palustris (Miiller) 1 Helicodiscus parallelus (Say) 1
Planorbula armigera (Say) 2 Helisoma trivolvis (Say) 4
Retinella indentata (Say) 9 Mesomphix cupreus (Rafinesque) 1
Vertigo milium (Gould) 1 Mesodon inflectus (Say) 6
Triodopsis fraudulenta (Pilsbry) 16
ST. MARYS TWP., sec. 26, April 16, 1945 Mesodon thyroidus (Say) 3
Anguispira alternata (Say) 2 Mesodon zaletus (Binney) 3
Discus patulus (Deshayes) 2 Retinella indentata (Say) 2
Haplotrema concavum (8ay) 3 Strobilops labyrinthica (Say) 1
Triodopsis fraudulenta (Pilsbry) 9 Succinea avara Say 3
.Stenotrema hirsutum (Say) 2 Zonitoides arboreus (Say) 2
Mesodon inflectus (Say) 4
Triodopsis denotata (Férussac) 2 WASHINGTON TWP., Sec. 21, Apr. 29, 1945.
Mesodon thyroidus (Say) 1 Anguispira alternata (Say) 7
Mesodon zaletus (Binney) 3 Discus patulus (Deshayes) 2
Haplotrema concavum (Say) 1
ST. MARYS TWP., Sec. 30, April 29, 1945 Helicodiscus parallelus (Say) 1
Anguispira alternata (Say) 7 Triodopsis fraudulenta (Pilsbry) 1
Discus patulus (Deshayes) 5 Mesodon zaletus (Binney) 5
Gastrocopta contracta (Say) 4
Hawaiia minuscula (Binney) 1 WAYNE TWP., Sec. 4, May 13, 1945,
Haplotrema concavum (Say) 6 Stenotrema fraternum (Say) 3
Stenotrema fraternum (8ay) 3 Stenotrema hirsutum (Say) 1
Triodopsis fraudulenta (Pilsbry) 1 Mesodon inflectus (Say) 6
Mesodon inflectus (Say) 1 Retinella indentata (Say) 1
Mesodon thyroidus (Say) 4
Mesodon zaletus (Binney) 7
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WAYNE TWP., Sec. 13, May 13, 1945. GERMAN TWP., Sec. 23, July 13, 1947.
Anguispira alternata (Say) T Anguispira alternata (Say) 8
Gastrocopta contracta (Say) 1 Anguispira kochi (Pfeiffer) 1
Haplotrema concavum (8ay) 1 Aplexa hypnorum (Linnaeus) 5
Helicodiscus parallelus (Say) i | Euconulus fulvus (Miiller) 1
Stenotrema fraternum (Say) 3 Gastrocopta contracta (Say) 4
Triodopsis fraudulenta (Pilsbry) 3 Gastrocopta tappaniana (C. B. Adams) 1
Mesodon inflectus (Say) 1 Discus cronkhitei anthonyi (Pilsbry) 2
Stenotrema monodon aliciae (Pilsbry) 1 Planorbula armigera (Say) 1
Triodopsis denotata (Férussac) 1 Triodopsis albolabris (Say) 2
Allogona profunda (Say) 2 Stenotrema fraternum (Say) 2
Mesodon zaletus (Binney) 2 Triodopsis multilineata (Say) 3
Retinella indentata (Say) 2 Mesodon thyroidus (Say) 3
Zonitoides arboreus (Say) £ Triodopsis tridentata (Say) 1
Mesodon zaletus (Binney) 6
BROWN COUNTY Punctum minutissimum (Lea) 1
FAYETTEVILLE, Aug. 21, 1945. Retinella indentata (Say) 2
Goniobasis livescens (Menke) 2 Strobilops labyrinthica (Say) 8
Campeloma integrum (Say) 4 Succinea avara Say 2
Succinea ovalis Say 1
ERIE COUNTY Zonitoides arboreus (Say) 2
MARGARETTA TWP., May 22, 1945.
Anguispira alternata (Say) b] GERMAN TWP., July 8, 1947.
Ventridens ligera (Say) 1 Oxyloma retusa (Lea) 2
Gyraulus parvus (Say) 10 Helisoma trivolvis (Say) 2
Lymnaea palustris (Miiller) 9 Physa gyrina Say 12
Physa gyrina Say 4
Stenotrema hirsutum (Say) 12 GERMAN TWP., Sec. 20, July 8, 1947.
Allogona profunda (Say) 1 Helisoma trivolvis (Say) 30
Mesodon thyroidus (Say) 2 Lymnaea caperata Say 1
Succinea cf. 8. ovalis Say 3 Physa gyrina Say )
Vallonia costata (Miiller) 5 Oxyloma retusa (Lea) 1
Zonitoides arboreus (Say) 1
Deroceras laeve (Miiller) 2 GERMAN TWP., Sec. 12, Bates Run, July
8, 1947.
FULTON COUNTY Ferrissia rivularis (Say) 4
GERMAN TWP., Sec. 23, 2 collections, May Pomatiopsis cincinnatiensis (Lea) 2
26, 1945 Vallonia costata (Miiller) 1

Anguispira alternata (Say)
Anguispira kochi (Pfeiffer)
Discus patulus (Deshayes)
Stenotrema fraternum (Say)
Triodopsis fraudulenta (Pilsbry)
Triodopsis multilineata (Say)
Mesodon thyroidus (Say)
Triodopsis tridentata (Say)
Mesodon zaletus (Binney)

= 00 = e O - WO 00 3

GORHAM TWP., Galls Woods, Sept. 18, 1947,

Anguispira alternata (Say)
Anguispira kochi (Pfeiffer)
Carychium exile H. C. Lea
Ventridens ligera (Say)

Discus patulus (Deshayes)
Mesomphix cupreus (Rafinesque)
Stenotrema fraternum (Say)

3
3
12

DN = B
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Triodopsis fraudulenta (Pilsbry)
Mesodon inflectus (Say)
Mesodon thyroidus (Say)
Triodopsis tridentata (Say)
Mesodon zaletus (Binney)
Retinella hammonis Strém
Strobilops aenea Pilsbry
Succinea ovalis Say
Vertigo milium (Gould)
Vertigo ovata Say
Zonitoides arboreus (Say)
Zonitoides nitidus (Miiller)

GORHAM TWP., Sec. 5.
Anguispira alternata (Say)
Gastrocopta armifera (Say)
Haplotrema concavum (Say)
Mesodon thyroidus (Say)
Stenotrema fraternum (Say)
Succinea avara Say
Oxyloma retusa (Lea)
Triodopsis fraudulenta (Pilsbry)
Triodopsis multilineata (Say)
Zonitoides nitidus (Miiller)

HANCOCK COUNTY
MARION TWP., August 10, 1947.
Anguispira alternata (Say)
Aplexa hypnorum (Linnaeus)
Ventridens ligera (Say)
Discus patulus (Deshayes)
Helicodiscus parallelus (Say)
Helisoma trivolvis (Say)
Lymnaea humilis modicella (Say)
Planorbula armigera (Say)
Stenotrema fraternum (Say)
Mesodon inflectus (Say)
Strobilops aenea Pilsbry
Zonitoides arboreus (Say)

LOGAN COUNTY
STOKES TWP., Sec. 11, Sept. 27, 1947,
Aplexa hypnorum (Linnaeus)
Anguispira alternata (Say)
Carychium exile H. C. Lea
Euconulus fulvus (Miiller)
Gastrocopta contracta (Say)

o= B NN W TN e e O
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Planorbula crassilabris (Walker)
Stenotrema hirsutum (Say)
Mesodon thyroidus (Say)
Retinella indentata (Say)
Strobilops aenea Pilsbry
Vertigo milium (Gould)

LUCAS COUNTY
GRAND RAPIDS.
Viviparus malleatus Reeve

MERCER COUNTY

BUTLER TWP., Sec. 2, Sept. 26, 1947.

Anguispira alternata (Say)
Cionella lubrica (Miiller)
Euconulus fulvus (Miiller)
Gastrocopta contracta (Say)
Gastrocopta tappaniana (C. B. Adams)
Discus patulus (Deshayes)
Haplotrema concavum (Say)
Mesodon thyroidus (Say)
Stenotrema fraternum (Say)
Triodopsis fraudulenta (Pilsbry)
Retinella hammonis (Strém)
Striatura milium (Morse)
Vertigo ovata Say

BUTLER TWP., Sec. 24, March 18, 1945.

Anguispira alternata (Say)
Discus patulus (Deshayes)
Haplotrema concavum (Say)
Mesodon inflectus (Say)
Mesodon zaletus (Binney)
Retinella indentata (Say)

HOPEWELL TWP., Sec. 33, Sept. 1, 1944,

Anguispira alternata (Say)
Triodopsis albolabris (Say)
Mesodon inflectus (Say)
Mesodon thyroidus (Say)
Zonitoides arboreus (Say)

JEFFERSON TWP., Sec. 5, Apr. 29, 1945.

Anguispira alternata (Say)
Discus patulus (Deshayes)
Gastrocopta contracta (Say)
Haplotrema concavum (Say)

B e N
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Stenotrema fraternum (Say)
Triodopsis fraudulenta (Pilsbry)
Mesodon inflectus (Say)
Mesodon thyroidus (Say)
Retinella indentata (Say)

oW Ol Ww w

JEFFERSON TWP., Sec. 33, May 26, 1945.
Anguispira alternata (Say)
Helicodiscus parallelus (Say)
Planorbula armigera (Say)
Physa gyrina (Say)
Stenotrema fraternum (Say)
Triodopsis frandulenta (Pilsbry)
Mesodon inflectus (Say)
Mesodon thyroidus (Say)
Mesodon zaletus (Binney)

DB W O W =

JEFFERSON TWP., Sec. 33, July 8, 1945.
Anguispira alternata (Say)
Helicodiscus parallelus (Say)
Physa gyrina Say
Planorbula armigera (Say)
Stenotrema fraternum (8ay)
Triodopsis fraudulenta (Pilsbry)
Mesodon inflectus (Say)
Mesodon thyroidus (Say)
Mesodon zaletus (Binney)
Retinella electrina (Gould)
Zonitoides arboreus (Say)
Strobilops labyrinthica (Say) 17

= NN WU 0= ™

MIAMI COUNTY

PAULDING TWP., Sec. 20, June 24, 1945.

Anguispira alternata (Say)

Discus patulus (Deshayes)

Gastrocopta contracta (Say)

Haplotrema concavum (Say)

Hawaiia minuscula (Binney)

Helicodiscus singleyanus inermis (HBB)

Philomycus carolinianus (Bosc)

Stenotrema hirsutum (Say)

Allogona profunda (Say)

Mesodon thyroidus (Say)

Triodopsis tridentata (Say)

Retinella electrina (Gould)

Succinea ovalis Say

00 = = 00 OO DN OO

SHELBY COUNTY
GREEN ISLAND, Lake Loramie.
Aplexa hypnorum (Linnaeus) 1
Anguispira alternata (Say) 10
Mesodon thyroidus (Say)
Physa gyrina Say
Triodopsis albolabris (Say)
Zonitoides arboreus (Say)

00 = b= =

WILLIAMS COUNTY
BRADY TWP., Sec. 36.
Triodopsis multilineata (Say).

NORTHWEST TWP., Sec. 13, July 18, 1947.

Anguispira alternata (Say) 4
Anguispira kochi (Pfeiffer) 1
Carychium exile H. C. Lea 4
Cionella lubrica (Miiller) 11
Gastrocopta tappaniana (C. B. Adams) 2
Gastrocopta contracta (Say) 2
Hawaiia minuscula (Binney) 3
Helicodiscus parallelus (Say) 1
Triodopsis multilineata (Say) 17
Mesodon thyroidus (Say) 4
Mesodon zaletus (Binney) 6
Retinella indentata (Say) 1
Strobilops labyrinthica (Say) 2
Vallonia pulchella (Miiller) 6
Zonitoides nitidus (Miiller) 3

NORTHWEST TWP., Sec. 14, June 19, 1947.

Gyraulus parvus (Say) 1
Helisoma trivolvis (Say) 4
Campeloma decisum (Say) 8

NORTHWEST TWP., Sec. 16, June 17, 1947.
Helisoma trivolvis (Say) 8
Physa gyrina Say 50

NORTHWEST TWP., Sec. 17, Apr. 22, 1948.
Gyraulus parvus (Say) 3
Planorbula armigera (Say) 1

NORTHWEST TWP., Sec. 23, Aug. 2, 1947.
Anguispira alternata (Say) 1
Euconulus fulvus (Miiller)
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Gastrocopta contracta (Say)
Gastrocopta corticaria (Say)
Mesomphix cupreus Rafinesque
Stenotrema fraternum (Say)
Mesodon inflectus (Say)
Mesodon zaletus (Binney)
Retinella indentata (Say)

- Strobilops labyrinthica (Say)
Zonitoides nitidus (Miiller)

=R e DN T e e

ST. JOSEPH TWP., Sec. 20, June 10, 1945,
Campeloma decisum (Say) 4

Discus cronkhitei anthonyi (Pilsbry)
Gastrocopta contracta (Say)
Hawaiia minuscula (Binney)
Helicodiscus parallelus (Say)
Pomatiopsis cincinnatiensis (Lea)
Retinella indentata (Say)
Zonitoides nitidus (Miiller)
Goniobasis livescens (Menke) 12

RO N e

SCIOTO TRAILS FOREST

Philomycus carolinianus (Bosc)
Triodopsis albolabris (Say)

KEY REFERENCES TO THE NON-MARINE MOLLUSCA OF ALASKA

The basic reference for the state of Alaska is Dall's account, No. 1, below. The nomencla-
ture is somewhat out of date but the work remains usable. Other references published after Dall's
work are given. The recordof fossil freshwater Mollusca of the state remains to be assembled.

One rare, though rather old work (Mayer, 1869) is listed.

Additions to this list will be welcome. This is the first of the state and provincial lists of non-

marine Mollusca which it is planned to print in STERKIANA from time to time.

1. DALL, William H. (1905) Land and
Fresh Water Mollusks of Alaska and adjoining
regions. -- Harriman-Alaska Exped., vol.
13, pp. 1-171, 2 pls., 118 text figs.

2. BERRY, S. Stillman (1937) Land Snails
of Kadiak. -- Nautilus 50: 87-88.

3. EYERDAM, Walter J. (1933) A Bi_olo-
gical collecting excursion to the Aleutian Isi~
ands. -- Nautilus 46: 124-128.

4. EYERDAM, Walter J. (1939) Land
Snails collected at Uganik Bay, Kodiak Island.
-- Nautilus 53: 61-64.

5. EYERDAM, Walter J. (1940) Further
notes on land shells from Kodiak and nearby
Islands. -- Nautilus 53: 131-133.

6. HANNA, G. Dallas (1925) Some land
shells from the Aleutian Islands, Alaska. --
Nautilus 38: 122-125.

7. HANNA, G. Dallas (1956) Land and
Freshwater Mollusks of the Arctic Slope,
Alaska. -- Nautilus 70: 4-10, pl. 1.

8. MAYER, Charles (1869) € Mollusca of
the Plant Beds. B IN Heer, Flora Fossilis Alas-
kana. -- Kong. Svensk. Vetensk.-Akad.
Handl., n. s., 8: 40-41, pl. 10, figs. 7-13.

9. ODHNER, Nils Hj. (1939) Sphaeriids
from the Aleutian Islands. -- Nautilus 52:
79-84, 1 text fig. and pl. 6.

10. STERKI, Victor (1918) A new Mollusk
of the genus Pisidium from Alaska, with
field notes by G. Dallas Hanna., -- Proc. U,
8. Nat. Mus. 51: 475-471.

A. La Rocque



< com

e ~ NO. 6, FEB. 1962

; - STERKIANA : 23
’ s CONTRIBUTIONS TO THE:HISTORY OF CANADIAN MALACOLOGY
- y i3
L . i _ AURELE LA ROCQUE
. P
e il i Department of Geology, The Ohio State University, Columbus 10, Ohio
INTRODUCTION will be all too evident to those who read this
account; calling attention to the gaps may in-
; Some years ago 1 finished the manuscript duce others to fill them. Such is my hope in
oG - of a Catalogue of Canadian Mollusca which presenting this incomplete account in the fol-
o b was published (La Rocque, 1953) by the Na- lowing pages.
: " tional Museum of Canada. The introduction
e S to this work included an outline of the history There is a tendency in Canada to deplore
- e of malacological work in Canada but the ma- the country’s prokifmity to a large and more
et el . nuscript proved so lengthy that I was asked to powerful neighbor. In science, at least, that
il | excise the history from it in order to produce proximity has had and still has advantages for
3 : a catalogue of manageable size. This was the smaller country, advantages which are de-
' done and in the intervening years I have added monstrated in a small way by the development
to the history as materials became awilable. ‘ of malacology in Canada. Many workers south
. The revised and somewhat expanded paper is of the border have helped in many ways ranging
presented here in the hope that it may prove from collecting expeditions to valuable assist=
¢ useful to those who have come into the field ance in identifying specimens. In general, I
in recent years and that it may bring back think it would be fair to say that in this field,
pleasant memories to those who knew some of at least, the United States has bosh helped and
the scientists mentioned in these pages who stimulated development, Pasticularly in sys=
: . have died in the last few years, tematics and in ecological and anatomical
e j work, anything done on the Mollusca of the
¥ It would be somewhat presumptuous to northern states has a bearing on Canadian spas

call these notes @ history since much work
remains to be done before a complete ac=
count of malacological work in and about
Canada emerges. Using the title "Gentribu~
tions® has the further advantage of inviting
others to add to them and to put on paper in-
formation available to a few or buried in cer-
respondence files or archives where they may
~ eventually be lost, The gaps in the subject

cies, In addition, the doors of American Ynie
versities and scientific institutions have always
been open wide to qualified Canadians many of
whom have taken advantage of the opportunities
offered and retwrned to Ganada with impgoved
skills and knowledge,

In preparing this aceount, I have adhered to
my original policy of cenfining myself largely
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to personalities no longer living., The thinning °
of the ranks since the first draft of this paper
was prepared for presentation at the A.M.U,
meetings in Toronto in 1939 has made it impe-
rative to include the work of distinguished
Canadians such as Frank R. Latchford and that
of their American friends, such as Bryant .

. Walker, Calvin Goodrich, Imogene C. S§.
Robeitson, Clifford Blakeslee, Henry A, Pils-
bry, Victor Sterki, and many others. I trust
that those still living who had 2 hand in shap-
ing the course of malacology in Canada will
forgive me for omitting them.

The course of events of importance to mala-
cology and a few dates indirectly influential on
the development .of our field are enumerated in
the Chronological Table which follows. In the

remainder of the paper I have discussed trends,
accomplishments, reminiscences, personal and
-otherwise, which may be of interest.

References cited have been reduced to a

‘minimuim here; a full list will be found in my
' Catalogue (La Rocque, 1953) except for a few,

omitted there since they relate particularly to
history, which are given under References Cited,

CHRONOLOGICAL TABLE

1534 Jacques Cartier discovers Canada,

1578 Parkhurst writes on shells from Newfound-
land, )

1608 Champlain founds Quebec,. :

1612 Lescarbot® "Histoire de 1a Nouvelle
France" published.

1613 Champlain's “Voyages" published.

1636 Harvard College founded.

1663 Laval University founded,

1672 Nicholas Denys® "Description géographi~
que et historique ... histoire naturelle
de 1*Ameérique septentrionale, ™

1693 College of William and Mary founded.

1701 Yale founded.

1740 University of Pennsylvania founded.

1746 Princeton founded.

1764 Columbia University founded.

1763 Canada ceded to Great Britain.

1804 Maton and Rackett’s history of concho-

' logy published

1816 Thomas Say's article in Nicholson® Ency-
clopedia. '

1817 University of Michigan founded.

1821 McGill University founded.

1822 Rackett's description of Canadian shells.

1824 Say's description of shells of Long"s
Expedition.

J. E. Gray's shells of Parry's Voyage.

1827 Univeisity of Toronto founded,

1830 Mrs, Sheppard on the shells of Quebec,

1834 R. Owen, shells of Ross Arctic Expedition,

1835 R, Owen on shells of the Northwest Pas=
sage Expedition.

1836 Sowerby’s Mollusca in Richardson's Fauna
Boreali-Americana,

1839 Gray on shells of Beechey®s Arctic Voyage.

1840~1845 Haldeman"s Monograph of the Lim=
niades,

1841 Queen' University founded,

Gould"' Invertebrates of Massachusetts,

1842 Foundation of the Geological Survey of
Canfda. . ;
1843 DeKay's Zoology of New York, Mollusca.
1846 Albany Hancock on shells from Davis
Straits.
1848 Ottawa University founded.
1850 Gould, Mollusca in Agassiz’ Lake Supe-
, Hor,
Forbes on Mollusca of the "Herald” and
' "Pandora. " y .
1855 Lovell Reeve on shells of the "Assistance”
Voyage. :
1857 First volume of the Canadian Naturalist
and Geologist, Elkanah Billings, Editor.

Willis on Shells of Nova Scotia.

1858 Robert Bell on shells collected for the
Geological Survey of Canada.

- Elkanah Billings on freshwater shells.

= J. W, Dawson on Mollusca of Gaspé Bay,
1859 Robert Bell on natural history of the Gulf

of St. Lawrence,

- P. P, Carpenter on Labrador shells,

- D'Urban on Argenteuil and Ottawa counties.
1859~60 D'Urban on shells of the Rouge River.
1861 Robert Bell on post-Tertiary shells and

Lake Superior shells.
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1861 W. G. Binney: Northwest Territories col-
lections by Ross, Kennicott and Drexler.
- Chapman, two papers on "drift. "
- A. E. Williamson on shells of Toronto.
1862 Stimpson on Hudson Bay and Ple1stocene
of James Bay.
- Willis on marine shells of Nova Scotia.
- Whiteaves on land and freshwater shells
of Lower Canada.
1863 Whiteaves' second paper on land and
freshwater shells of Lower Canada.
- Baird on British Columbia shells.
- Packard on Labrador shells.
- Willis on Nova Scotia shells. g
1864 Baird and Lord on Dentaliidae especially
of British Columbia.
- P. P, Carpenter, four papers.
1865 P. P, Carpenter on Vancofiver Island.
Tryon begins publishing the American
Journal of Conchology.
- Stimpson on Buccinum in Canadian
Nat. & Geol.
1866 Lord's book on British Columbia.
1867 Confederation.
- Packardon:shells of Labrador and Maine.
- Willis on Lmorma littorea in Nova
Scotia. 4
1869 Whiteaves on marine Mollusca of Eastern
Canada.
1870 Binney's Gould published.
- Whiteaves' second paper on marine
Mollusca of Eastern Canada.
1871 Smith and Verrill on Lake Superior shells,
- Whiteaves® third paper on marine Mol-~
lusca of Eastern Canada.,
1872 H. Alleyne Nicholson on shells dredged
in Lake Ontario.
1873 Carpenter’s Mollusca of Western North
America,
1874 Kent on Newfoundland giant squids.
- Whiteaves® fourth paper on marine Mol-
lusca of Eastern Canada.
- Verrill®s two papers on giant squids,
1875 Verrill on giant squids again.
- G, M. Dawson on Mollusca of the 49th
parallel,
1876 Jeffreys® Mollusca of the "Valorous.
1877 Jeffreys® on the "Valorous” again,
- Verrill on giant squids,
- Jones on Nova Scotia shells,

1878 Whiteaves on West Coast marine shells.
1879 Jeffreys® "Lightning” and "Porcupine"
Mollusca.
1880 Robert Bell on Manitoba shells,
- Boettger on Hudson Bay shells,
- Whiteaves on West Coast marine shells,
- Whiteaves on shells of Manitoba and the
Nelson River,
- Heron on shells of Ottawa.
1881 Whiteaves on shells of Hudson Bay.
1882 Latchford on Ottawa Unionidae.
- Verrill on Newfoundland giant squids.
- A. F. Gray on Unio borealis near Ottawa.

, 1883 Katherine J. Bush on Labrador Mollusca

and Echinodermata.
1884 Ami’s list of fossils from Ottawa region.
- Latchford on Anticosti shells.
- Matthew on shells of the Bocabec site,
New Brunswick,
1885 F. Bain on shells of Prince Edward 1d,
- Christie on Manitoba shells.
- Ganong's 2 papers on New Brunswick shells.
- Latchford on Manitoba shells.
- J. W. Taylor on the same subject.
- Westerlund's "Vega" Expedition Mollusca.
- Verkriizen on Newfoundland shells.
1886 Conchologist’s Exchange begins publication.
- Dall on shells from Ungava Bay.
1887 Ganong on New Brunswick Mollusca.
- Tyrrell on shells from Alberta and Sas-
katchewan,
- Whiteaves on British Columbia shells,
1888 Binney's reprinting of Say's works.
- Winkley on New Brunswick shells,
1889 The Nautilus succeeds the Conchologist’s
Exchange.
= Ganong on Mollusca of Acadia,
- G. W. Taylor on Vancouver Island shells.
1890 Ganong on John Robert Willis' life and
work,
= Hanham on Hamilton, Ontario, Mollusca.
~ Provancher on Quebec Mollusca,
- Taylor and Latchford's Ottawa list.
1891 Cockerell on British Columbia slugs,
- Leslie on Hamilten, Ontario, Mollusca.
= G, W, Taylor on Vanceuver Id, land

snailse
1892 Farrer on Plﬁhu ltMu in New~
foundland.

~ C. G, Nutting's Saskatchewan R, paper,
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1892 G, W. Taylor's checklist of Canadian
“'non-marine Mollusca,
= Bryant Walker on Michigan Mollusca.
1893 Hanham on Gaspé shells
- C, F. Newcombe on marine shells of
British Columbia.
1894 Frank Smith on Lake St. Clair fauna.
1895 G, W, Taylor’s Catalogue of West Coast
marine Mollusca,
- A, P, Coleman®s two papers on the Don
beds at Toronto,
1896 Lemon on Ontario shells.
1897 Ami on Post-Pliocene Mollusca of the
Ottawa Valley.
- Dall on British Columbia marines.
- Hanham on Quebec City Mollusca,
1898 Ganong on Mollusca of the Bay Chaleur,
- Lemon on interglacial fauna at Toronto.
- 1899 Randolph on shells from the Yukon.
- Hanham on Manitoba shells,
©-1899-1900 Grant on Hamilton Mollusca,
1900 Bryant Walker’s Additions to the Canadian
“list,
- 1901 Ami’s lists of Ottawa District fossils,
~ Whiteaves® Catalogue of Marine Inver-
tebrates*of Eastern Canada,
' 1902 Brodie on animal remains from Indian
village sites,
1903%G. W, Bailey’s New Brunswick list.
1904 Whiteaves on Newfoundland Mollusca,
- Bryant Walker on Canadian shells.
- Schmitt®s monograph of Anticosti,
1905 Dall®s Harriman-Alaska report,
- Five papers by Whiteaves.
1906 A, R. Campbell’s Pictou County list,
- Chadwick on Prince Edward Island,
- Vanatta on British Columbia shells,
1907 Clapp on shells of Magdalen Islands.
= E, B, Williamson on shells north of Sault
. Ste Marie, Ont.
- Bryant Walker on Cobalt marl shells,
= Ives on Prince Edward Island shells.
'1908 Wintemberg on use of shells by Ontano
Indians,
1909 Lermond® Maine list published,
1910 Victoria Memorial Museum completed
and occupied.
= Dall and Bartsch on B, C. marines.
.= Ganong on the early voyages to Canada,

_ 1911 Allen records Lymnaea agicularia from

Canada.
- F. C. Baker’s Lymnaeidae published,
1912 Ardley on Ogtrea in the Pleistocene of
Montreal,
1913 stafford on the Canadian Oyster,
- = Dall and Bartsch on new marine species
from both coasts of Canada.
- Hanham on B. C, marines.
- Robertson's Toronto list,
1914 World War I begins,
- Simpson’s Catalogue of the Naiades pub—
lished by Bryant Walker.
= Nylander on shells of the St. John River.
- C. F. Newcombe on Pleistocene raised
beaches in British Columbia,
1915 A. D. Robertson on Georgian Bay, Ont.
- C. W, Johnson's New England Mollusca,
1916 Sterki® Catalogue of Sphaeriidae,
- Kindle® paper on Bay of Fundy Mollusca,
1917 E. M, Walker on land snails near Lake
Simcoe, Ontario,
- Lillian Thompson on Nova Scotia shells,
- Kindle on Nova Scotia marines,
1918 World War I ends.
- Grier"s paper on Lake Erie Naiades.
- Whittaker on McKay Lake fauna,
- Bryant*Walker's Synopsis published,
- Kindle and Whittaker's Bathymetric check-
list published,
1919 Dall on Mollusca of the Canadian Arctic
Expedition (followed by several others).
- Andrew Halkett on the scallop,
- Wintemberg on Helix hortensis in Nova
Scotia, iz '
1920 Two more papers by Grier on Lake Erle.
1921 Dall’s West Coast list,
= Whittaker on marl shells in Ontario.
- O'Donoghue on West Coast nudibranchs,
1922 8. S. Berry on land snails from the Can~
adian Rockies,
= Coleman on Fleistocene lakes.
- O'Donoghue, 3 papers on nudibranchs,
- Whittaker on McKay Lake,
- Bryant Walker’s Goderich list.
= Ortmann and Walker"s paper on nomens
clarure of the Naiades.
- Latchford®s account of Canadian Sphaeri-
idae completed,
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1923 Adamstone’s two papers on L. Nipigon.
- Mant on Vancouver Island shells.
1924 Adamstone on bottom fauna of Lake
: Nipigon.
- Whittaker on shells of Mackenzie River
basin.
- Macoun on Vancouver Id, marines.
- Johansen on shells from Anticosti.
- Ida 8. Oldroyd's West Coast Pelecypoda
published.
1925 Crickmay on Pleistocene of British Col-
umbia, '
- Dall on British Columbia marines.
- Dall on Canadian Arctic Expedition Pte~
" ropoda,
- Vanatta on Newfoundland shells.
- Mozley's first of a long series of papers
on western and northern Canada.
- Kindle on Lake Ontario dredgings.
1926 Dall on St. Lawrence collections made
by Johansen.
- O'Donoghue on nudibranchs.
- Winslow's Michigan checklist.
- Johnson on Labrador, Newfoundland,
and Nova Scotia shells. ~
- Johansen on shells of the "Arctic.”
1927 Museum Branch of the Department of
Mines officially designated "National
Museum of Canada. "
- O'Donoghue on nudibranchs.
- Frierson’s checklist of Naiades published.
- Tolmachoff on Pleistocene of Lake St,
John.
- Oldroyd's Gasuopods pubhshed
1928 F. C. Baker's Fresh Water Mollusca of
Wisconsin published.,
- Rawson on Lake Simcoe.
1929 Crickmay on Pleistocene of B, C.
_ - Henderson's Mollusca of Oregon and
Washington.
- Hayes on Nova Scotia Littorina.
1930 Ahlstrom on'Lake Erie Mollusca.
- Rawson on Lake Simcoe Mollusca,
- Vanatta on Newfoundland shells.
1931 Two papers by F. C. Baker.
- Baker and Cahn on Central Ontario,
- Foundation of "Conchological Society
of America®™ with one Canadian char-
ter member, i

1932 F. C. Baker, two more papers.
= Cronk on Shakespeare Island Lake, Ont,
- Goodrich and van der Schalie on Naiades
of the Great Lakes.,
= Goodrich’s Mollusca of Michigan.
1933 F. C. Baker on Czanadian Lymnaeidae.
- Goodrich on Mollusca of Moose Factory,
1934 Three papers by F. C, Baker,
- George E. Fairbairn on McKay Lake shells.
_ - Johnson's Checklist of marine Mollusca,
- -'%Labrados 10 Texas. . =
1935 C. L. Newcombe on Nova Scoua __1_8.
arenaria,
- Mattox"s first paper on Campeloma.
- Henderson's Fossil non-marine Mollusca
of North America,
1936 Two papers'by F. C. Baker. :
= Brooks on Newfoundland non-marines, .
- Nichols on Arctic raised beaches.
1937 F. C. Baker's Mollusca of Prince Albert
National Park, Saskatchewan.,
- G. E. Fairbairn on Ottawa Mollusca,
- Goodrich on Canadian Goniobasis.
1938 Brown, Clark, and Gleissner on Lake Erie
Naiades,
- Fairbairn on "Helix rufescens™ at Ottawa.
- M. W, /Smith on Lake Jesse, Nova Scotia,
1939 World War II begins.
= F. C, Baker on Western Ontario shells..
= Goodrich on Pleuroceridae of the St.
Lawrence drainage.
1940 Brooks and Brooks on Newfoundland non-
marine Mollusca.

= Medcof on Campeloma.

- Kerswill on Eastern Canadian Pteropoda,
- Mattox on Campeloma,
1941 Nylander on marl shells from Quebec.
1942 Goodrich on Pleuroceridae of the Pacific
drainage,
1943 Nylander on marl shells from Quebec.
- Nylander on Lymnaeidae of eastern
Canada.
1944 Herrington's first paper on Sphaeriidae,
1945 World War II ends,
- F. C, Baker's Planorbidae.
- Palmer on the Carpenter Collection,
1948 Robertson and Blakeslee’s Niagara Front-
ier Mollusca,
1968 Palmer's memoir on Cerpenter ‘s types.
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PRE-LINNEAN WRITERS

Mollusca are mentioned incidentally by
many explorers and discoverers. - One of the
earliest is a letter to Richard Hakluyt "con-
teining a report of the true state and com-
- modities of Newfoundland” by "M. Anthonie
Parkhurst Gentleman, 1578" given by Hakluyt,
vol. 3, pps 170~174: "As thouching the kindes
of Fish .., there are ... Oisters, and Muskles,
in which I haue found pearles aboue 40 in one
Muskle, and generally all haue some, great or
small, I heard of a Portugall that found one
woorth 300 duckets. There are also other kinds
of shell-fish, as limpets, cockles, Wilkes, lob=
sters, and crabs, "

Another writer in Hakluyt (same vol,, p,
194) describing Sir Humphrey Gilbert® voyage
to Newfoundland in 1583, says that oysters oc=
cur there; "Oysters hauing pearle but not orient
in colour: I tooke it by reason they were not
gathered in season. " Ganong thinks that “he

must confound some other mollusc with the Oys-

ter.” A little farther on, the same writer says;

"Lakes ar pooles of fresh water, both on the tops

of mountaines and in the vallies. In which are

sayd to be muskles not unlike to haue pearle;, "

This may- be the earliest record of freshwater
Mollusca in Newfoundland.

- Jacques Cartier, although he gives copious
remarks on the animals and plants of Canada,
does not mention any invertebrates,

Champlain, in his Voyages (1603 or 1613)
- records the presence at what is now Weymouth
-Harbour, St. Mary® Bay, Nova Scotia, of
“many Shell-fish, such as Mussels, Cockles and
Sea-snails” which he observed in his exploration
of 1604, At St. Croix, now Dochet, Island in
the St. Groix River, he found Cockles, Mussels,
and Sea-snails, His otherreference to Mollusca
_is in his description of Bras d*Or Lake, Cape
_ Breton, in which he says, "there are many isl-
ands, filled with a great deal of game, and
shell-fish of several kinds, among others of
Oysters which are not of good flavor, "

Lescarbot (Histoire de la Nouvelle France,
1609) speaks of the occurrence of Mussels at
St. Croix Island, and referring to the natural
productions of the country, he says: "I would

. be forced to make an entire book if I should

discourse on all the fishes ... butI will restrain
myself to two or three, after having said that
at Port Royal there are great beds of Mussels,
with which we filled our boats when some=
times we went to those places. There are also
there, Scallops, Palourdes tWice_ as large as’
Oysters in size; also Cockles, which have nev~
er failed us,

Nicholas Denys ("Description g€ographique
et historique des Costes de 1*Amérique Septen-
trionale® and "Histoire Naturelle ... de 1*Amé=
rique Septentrionale”) gives several observations
of interest. He knew of the occurrence of the

" Oyster at several points in Nova Scotia, and

mentions the abundance of shell-fish at several
places, notably at Cape Sable, La Have Har-
bour, George®s Bay, near the mouth of Bras
d*Or Lakes, Tatamagouche, Miramichi, Bath-
urst, Port Daniel, He noticed Razor-clams
(Coutelliéres) near Cape Sable and Scallops

. (Connifflesy, at La Have. He also gave inter=-

esting descriptions of the Squid and the oyster
fishery,

We must not expect too much from these
early wravel reports since they were not written
in the same spirit as later scientific reports,
They are permeated with a sense of wonder at
the strange new country and its unfamiliar fau-
na and flora, not always conducive to exact
description. The investigations themselves
were slanted towards economic considerations,
hence the obsession with pearls and edibility
whenever Mollusca are mentioned. All of
them may be suspected of at least slight ex-
aggeration as to quantities available because -
of the constant preoccupation with bringing
out the wealth of resources of the new regions
visited. Their descriptions of Canada may be
compared with the glowing accounts published
two centuries later to entice settlers to various -
parts of the world, including Canada,
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TRANSITION PERIOD

Early Linnean writers from Europe visited
North America in the eighteenth century. Most
of them collected all sorts of natural history ob-
jects which found a resting place in the muse-
ums of Europe but few of the Mollusca thus-col-
lected were described in separate papers deal-
ing with Canada. Once natural history estab~
lishments of various kinds appeared in North
America, papers on Mollusca began to appear
in their Proceedings and Journals, for example
in the publications of the Academy of Natural
Sciences of Philadelphia and Silliman's Jour-
nal, later the American Journal of Science.
During this period two names stand out, those
of Thomas Rackett and Thomas Say, one in
England, the other in the Urited States,

Thomas Rackett (1757-1841) was a count~
ry clergyman somewhat after the style of Gil-
bert White of Selborne. He established him=
self early as an antiquarian of ability and pub-
lished many papers on antiquities. He became
a Fellow of the Royal Society, of the Society
of Antiquaries, and of the Linnean Society.

In his eighties he took up conchology with en~-
thusiasm but did not publish as voluminously

on the subject as he had on antiquities. He is
known to us chiefly for his "Description of some
shells found in Canada® (1822). Hisg Helix mo~
nodon is the land snail now called S$te
’l_e_g_i_ Binney) and his !—_l_e_lg angql_a 4
the synonymy of Helisoma anceps (M
His shells were collected on the shores of Lake
Huron in 1816, by one Edmund Sheppard of
the Royal Artillery who could well have been
a relative of Mrs, Sheppard mentioned later in
this paper.

Rackett’s paper on Canadian shells was a
short one of only two pages, but he published
another with W, G. Maton (Maton and Rackett,
1804) on "An Historical Account of Testaceo=
logical Writers” which lists writers from Aris-
totle to the end of the eighteenth century, one
of the earliest histories of malacology.

Thomas Say (1787-1834) is the outszand~
ing figure in American malacology in the first

i t
half of the nineteenth century. In accuracy

of description 2nd thoroughness he is the ac-
knowledged leader of his time. His complete
works were reprinted by Binney and several

- accounts of his life have been published.

He described the shells collected by Long"s
Expedition in the region of Lake Superior in-
cluding such typically Canadian species as

ntum, Bulimnea megaso
£tes harpa whxcﬁ E ill bear g

gave them, i

QUEBEC GROUP

The first of Canada’s scientific societies
to produce a conchologist was the Literary and
Historical Society of Quebec. Founded in 1824
under vice-regal patronage it was thriving in
1830 and had attracted the intelligenfsia of the
city. In that year it published a paper "On the
recent shells which characterize Quebec and
its environs, " by Mrs. Sheppard. I have else-
where (La Rocque, 1935d) given all the facts
available to me about this lady. She was the
wife of William Sheppard who, with his bro-
ther Peter, was a founder-member of the Lit-
erary and Historical Society. In the list of
founders he is merely William Sheppard, Es-
quire, but later his erticles are by "Honorable
Wm. Sheppard, of Woodfield. " He was three
or four times president of the Society and the
centenary volume (1924) mentions that his
portrait is in the possession of the Society. In
1841 we find him listed with the corresponding
members. It is-probable, therefore,' that the
Sheppards lived in Canada some sixteen years,
then returned to England, Wallace (Encyclo-
pedia of Canada, vol. 5, p. 388) states that
Sheppard was 2 member of the Executive Coun=
cil of Lower Canada from 1837 to 1841 and
that he died in 1867. Beyond this and the facts
given above, we know nothing of the Sheppards,

In later years, the Literary and Historical
Society confined itself almost exclusively to

the subjects indicated by its name,

The next group of papers en the Mollusca
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of Quebec appeared in the "Canadian Naturale
ist and Geologist” of Montreal, foynded by El=
kanah Billings who was its first editor, and in
‘the reports of the Geological Survey of Canada,
The availability of a new natural history perie
odical stimulated publication of data on Gana-
“dian Mollusca. Moreover, the Geological Sur~
vey was then located in Montreal and it atwracte
ed to its staff geologists and paleontologists who
were also interested in natural history; the ar-
rival of J. W. Dawson on the scene and his lec-
tures on naturalihistory'at McGill University

led to a flowering of interest in that field, ine
cluding conchology and Pleistocene fossils,

The newly founded-Montreal Natural History
Society appointed a curator in the person of
Joseph Frederick Whiteaves, fresh from Oxford,
who immediately began studies on the Mollus~

i ca of Canada, a subject which occupied him

until his death in Ottawa in 1909,

The first volume of the Canadian Natural-
ist and Geologist appeared in 1857. It contains
an unsigned paper on the freshwater gastropods

- of Canada (Anon. 1857) which I have credited
doubtfully, and perhaps erroneously, to Jo W,
Dawson; it may have been written b){ Elkanah
Billings. The latter is undoubtedly the author
of "Notes on the Natural History of Montreal”
which contains some data on shells. In the
second volume {1839) Robert Bell of the Geol-
ogical Survey lists some species from the Gulf
of §t. Lawrence, The Rev. Philip P, Carpen«
ter has an article on Labrador shells and W, S.
M. D'Urban the first half of his paper on shells
of Argenteuil and Ottawa counties, Quebec.
The remainder of this paper was published in
the next volume of the Naturalist, D'Urban al-
so published a list of shells for the same count~
ies in the annual report of the Geological Sur=
vey for 1858 {published in 1859), Papers on
Canadian Mollusca continued to appear in the
Canadian Naturalist and Geologist and its suc-
cessor the Canadian Record of Science until at
least 1895, S A RO

Elkanah Billings {1820~1876) was born in
the township of Gloucester, not far from the
Rideau River, inside the present limits of the
city of Ottawa, Trained for the law, he

practiced briefly in Ottawa, edited the "Bytown
Gazette" for a time and in 1856 accepted an ap=
pointment as paleontologist to the Geological
Survey of Canada, His new post required his
removal to Montreal where the Survey was loca=
ted and this brought him in contact with the
group of naturalists just mentioned, His pree
vious newspaper experience probably led him

to initiate the Canadian Naturalist and Geolo-
gist as a side line to his duties with the Survey.
A biographic sketch by Ami (1901) includes a
list of Billings® publications.

‘Robert Bell (1841-1917) was born near To-
ronto, of Scottish parents, Both his father and
his grandfather were Présbyterian ministers.
His father had an interest in nature which he

- communicated to his son. Bell was attached

to 3 party of the Geological Survey of Canada
at the age of fifteen. Later he attended Mc
Gill University from which he graduated first
in engineering and later in medicine. During

. his work with the Survey he visited many parts

of Quebec and Ontario, collecting fossils, plants,
and shells as part of his duties. He served for a
time as "Interim Professor of Chemistry and
Natural History"” at Queens University but re=~
signed from that position to return to field work
with the Survey. In 1872 and 1873 he accom=

~panied A, R. C, Selwyn on geological work

from Lake Superior to Fort Garry; in later years
he worked in northern Ontario, Manitoba, and
the Athabasca-Mackenzie region. He did geo-
logical work in Hudson Bay, traveling on the
"Neptune” and "Alert. " In 1899 he worked in
the area of Great Slave Lake. He was acting
director of the Geological Survey from 1900 to
1906. His conchological work was incidental
to his formal duties in the field but it was done
in regions then so inaccessible that we owe to
his industry the first records of many parts of
Canada. After retiring from the Geological
Survey in 1906 he went to live in Manitoba,
where he died in 1917. A biographical sketch
by Ami (1927) includes a list of his publicas
tions. 3

We know very little about W. S, M. D*Ur-
ban. Benjamin D'Urban, after whom Durban
in South Africa was named, died in Montreal



NO. 6, FEB. 1962

STERKIANA e 31

in 1849, W, S..M. D'Urban may have been a
son or other relative of his, His first paper, on
Canadian birds, appeared in 1856 and some 12
other papers on natural history of Canada are -
listed by the Royal Society Catalogue of Sci-
entific Literature, In 1863 he was writing on
Ferns of South Africa and in 1865 on natural-
ized weeds of British. Kaffraria, He is said to
have published in the Zoologist (London} as
late as 1909, :

Philip Pearsall Carpenter (1§19-1877) was
in Montreal from 1865 to his:death in 1877.
Mrs. Palmer (1958, pp. 7-14) has given an ac-
count of the life and scientific works of this
remarkable clergyman which need not be re-
peated here. Suffice it to say that his presen-
ce in Montreal infected with his enthusiasm all
those who came in contact with him. Hisex-
tensive knowledge of the Mollusca of the world
and his high reputation had great effect in sti-
mulating the study of conchology in Montreal.

Joseph Frederick Whiteaves {1835-1909)
arrived in Montreal in his middle twenties, al-
ready a Pellow of the Ashmolean Society, with
several publications already in print, and an
appointment as Curator of the Montreal Natural
History Society. He was later to succeed Bil-
lings as paleontologist to the Geological Survey
of Canada. He moved to Ottawa with the Sur-
vey in 1880 and died there in 1909. His main
work was on the fossils collected by the field
men of the Geological Survey and on monogra-
phic syntheses on Paleozoic and Mesozoic fos-
sils but he maintained his interest in living
Mollusca to the end and published on the sub-
ject as late as 1907, His collection of shells,
which included species from all over the world,
was acquired for the National Museum. How
well I remember the characteristic pill-boxes
filled with light blue or pink cottonwool and
with glass tops in which his smaller shells were
stored. Part of my work as a museum assistant
with the Survey was to remove the dust of some
twenty years which had already accumulated
on them. :

No really adequate biography of Whiteaves
has yet appeared. The obituaries are sketchy

both on his life and on his scientific work, In-
formation still exists in his letter books which
are still in the care of the Geological Survey
and some personal documents may still be in
the possession of his grandchildren, some of
whom still live in Ottawa and elsewhere in
Canada,

L€on Provancher (1820-1892) came from
an entirely different environment, He was
born at Bécancour, Quebec, and at the age of
fourteen entered the Seminary at Nicolet, Here
his taste for natural history was first aroused by
a short chapter on Botany in a book of general
science.

In 1844, having completed his studies he
was ordained to the priesthood and was assign-
ed to his native parish of BEcancour as curate
{vicaire), which post he occupied until 1847,
In that year typhus was raging on Grosse-Isle
among the Irish immigrants quarantined there
in thousands and the Archbishop of Quebec no
sooner sent a priest to minister to their religi-
ous needs than his legate contracted the dread
disease. Provancher was one of forty-two
young priests sent to this station; of these fully
half contracted typhus and four died. For-
tunately, Provancher was not one of them. In
1848 he was appointed curate of St-Gervais,
then successively parish priest (curé) of St-Vic~-
tor, Isle Verte, St-Joachim, and finally, in
1852, of Portneuf.

In 1858 he published his "Traité€ élémen~
taire de Botanique" the first of its kind in Que~
bec. Many publications followed, among them
his “Flore canadienne” and some publications
of a religious character.

In 1868 he began publishing the “Natura-
liste Canadien"” and for twenty years issued it
regularly, writing most of the articles himself,
In 1869 he retired from active work in the
church, due to failing health, and made his
home first at Quebec and then at Cap-Rouge,
a few miles away. In 1890 he published a list
of Quebec Mollusca and his "Mollusques de la
Province de Québec, * Of the latter he mana-
ged to issue the Cephalopods and Gastropods
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before funds ran out; the Pelecypods were nev-
" er published, to my knowledge. - The work is
well organized and compares favorably with
regional accounts of the day,

Provancher was one of those rare men who
had an unquenchable thirst for knowledge and
‘s burning desire to transmit it to others, Only
by careful husbanding of every spare moment
was he able to accumulate his extensive know=
ledge of entomology, botany, and malacolo=

' gy. His chosen work was that of popularizer of
biology in Quebec and this he accomplished in
spite of the lack of publications, money, and
public support, He wrpte many text-books and

* monographs on the natural history of Quebec, -

his interests ranging from plants to mammals,
birds, fishes, reptiles, and Mollusca,

He died in 1892 and was buried in the -
parish church of Gap=Rouge but for twenty~
 five years his grave remained unmarked, Rev.
Canon Huard, his biographer and successor as
editor of the "Naturaliste, " started a subscrip-
tion to erect a tablet marking his grave and
was finally able to place a handsome marble
slab over the last resting place of one who may
well be termed the "Linnaeus of Canada, "

Provancher® herbarium, correspondence,
and library are preserved at Laval University,
Quebec, where the "Naturaliste Canadien" is
still published, So far, I have been unable to
find out what became of his shell collection
although it is probably also at Laval,

Finally, the names of workers better known
in other fields must be mentioned here, They
collected shells for Dawson, Whiteaves, and
Billings and their contributions to the progress
of malacology must not be neglected. Some

- of them, for example A. H. Foord, Sir Wil-

~ liam Logan, J. A. Dresser, were prominent
geologists; others, such as R, J. Fowler, Wil~
liam Couper, and M. de Villeneuve, had suf-
ficient interest in natural history to collect
shells but they did not, so far as I know, publ-
ish anything on Quebec Mollusca. A. W. Han-
ham, Frank R. Latchford, Rev. G. W. Taylor,
Pascal Poirier, George E, Fairbairn, and Olof
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O. Nylander are mentioned elsewhere in this
account although all of them either collected
or published on Quebec Mollusca.

ONT ARIO GROUP 20

Conchology has flourished at different
times in thrée centers of Ontario, Hamilton,
Toronto, and Ottawa, with a few isolated work=~
ers in other localities, ;

In Hamilton, the Hamilton Association had
a conchological division, at least from 1889 to
1891, which consisted mostly of two enthusiastic
workers, Hanham and Leslie. I have been un-
able to obtain any details about Leslie, but
Hanham is fairly well known,

Mr, Hanham was for many years a bank
manager stationed in several cities all over
Canada, In the late 1880 he lived in Ham-
ilton and actively collected shells, I 1890
he published:a list for that district, In 1893
he moved to Quebec and while there collected
in the Gaspé region and the vicinity of Quebec
City itself. We find him at Winnipeg in 1899,
publishing a list of Manitoba shells. By 1911
he had moved to British Colun:bia and was still
active 1n conchology; from that date until 1926
he published a series of papers on British Colums+
bia shells, He retired from the bank and lived
at Duncan, B. C. until his death, some tume
before April, 1944,

W. R. McColl, of Owen Sound, collected
Mollusca over a long period of years but so far
as I know did not publish anything, Among
other things, he discovered Cepaea nemo-=
ralis at Owen Sound and the variety of Val-
vata lewisi which bears his name. He
corresponded with Dr. Robert Bell and died a
few years ago.

The earliest list o' Toronto Mollusca ap~
pears to be that of A, E. Williamson (1861);
in 1872, H, A, Nicholson published a few re~
cords in his Fauna Canadensis, For m&ny years
Dr. William Brodie and Chief Justice Latchiord
collected in the region and in 1912 their reeords
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- were assembled by A. D. Robertson, together

with a few others, and published as Chapter

21 of the Natural History of the Toronto region.
Since then a few additions to the list have been
made by subsequent workers, -

With my good friend Jack Oughton, I have
elsewhere published an obituary (La Rocque and
Oughton, 1940) of Francis Robert Latchford.

- Both of us well remember the huge Toronto

house which was his home and the comfortable
study in which he graciously received two bud-
ding malacologists and talked shop over a roar-

" ing fire with them while showing them his fine

collections. He was born at Aylmer, Quebec,
near Ottawa, on April 30, 1886, of Irish par-
ents. He graduated from the University of Ot-
tawa in 1882, was admitted to the bar in 1886,
and made a Queen’s Counsel in 1899. From
that date until 1905 he sat as member for South
Renfrew in the Provincial Parliament, serving
successively as Commissioner of Public Works
and Attorney-General. In 1908 he was ap-
pointed a judge of the High Court of Ontario
and henceforth resided in Toronto during the

‘winter and Ottawa during the summer. In the

course of a busy life he found time to collect |
Mollusca, first in the Ottawa region, then
wherever his duties as a judge took him. He
wrote over 35 papers on Mollusca. He will be
mentioned again in connection with concholo-
gy in Ottawa.

Until World War II or thereabouts, Toron-
to was a center of activity in malacology. To-
ronto University, the Royal Ontario Museum of
Zoology, and the Ontario Fisheries Research

- Laboratory sponsored work in Mollusca and

many fine papers resulted, for example those
of E. M. Walker on De Grassi Point, of Adam=~
stone on Lake Nipigon, and of Rawson on Lake
Simcoe, to mention only a few.

The village of Bytown, at one end of the
Rideau Canal, assumed the name of Ottawa in
1855. Soon afterwards it was designated as the
Capital of Canada by Queen Victoria., Natura-
lists appear surprisingly early in its history.

One of the earliest was Elkanah Billings,
already mentioned, who published many early
records of mollusks from the Ottawa region.
Natural History societies were in existence in
Ottawa as early as 1859 but it was not until
1880 that the first list devoted exclusively to
the Ottawa region made its appearance. It was
published in the Transactions of the newly
founded Ottawa Field-Naturalists' Club and -
was by Gilbert Clifford Heron, son of an Ottawa
pioneer. Heron removed soon afterwards to
Kansas but not without leaving an able succes--
sor in Latchford.

The main facts about Francis Robert Latch-
ford's life have already been given; it‘’remains
now to outline his conchological beginnings in
the Ottawa area. For many years he was the
leader of the Conchological Section of the Ot-
tawa Field-Naturalists® Club. His many papers

.in the Transactions and the Ottawa Naturalist

testify to his zeal and his considerable accom-
plishments both in collecting almost every spe=-
cies known for the area and in infecting others
with his enthusiasm for conchology. Of these,
Pascal Poirier, then a struggling young lawyer,
later became a Senator of Canada, philologist
and historian. H. Beaumont Small, who was.
the last of the founding members of the Ottawa
Field-Naturalists® Club to survive, joined in
the collecting excursions and helped publish re-
ports on the finds of the section. James Fletcher,
Botanist and Entomologist to the Dominion Ex-
perimental Farms, still found time to collect
shells in his spare moments. Finally, the Rev.

- G. W, Taylor, who had long been in corres-

pondence with the Ottawa group, visited the
city in the late eighties. This resulted in the
publication, jointly with Latchford, of the
1890 list of Ottawa Mollusca.

As.mentioned earlier, it was my privilege
to know Judge Latchford personally. Shortly
after I published my first paper on Mollusca, I
had a surprise visit from him one summer day
in the thirties. In spite of his rather formal
dress and his walking stick, he was very infor-
mal in manner and we were soon talking shop,
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It was not long before we had arranged a field
“uip to White Lake for the following Sunday,
The wip was a roaring success, Judge Latch-
ford fished for Sphaeriidae with his Walker
dredge and got quite a few; all together, we
bagged an impressive lot of freshwater snails
and clams, I saw him again a few times in
Ottawa and Toronto and we carried on a cor-
respondence 2lmost until the time of his death,

-Among Ottawa. workers.'Edward J. Whit-
 taker, 'a geologist with the Geological Survey,
developed an interest in Pleistocene and living
Mollusca, His papers on marl shells of McKay
Lake and other lakes in the Ottawa region gave’
promise of lengthier papers but his career was
unfortunately cut short by an accident after he
published his first papers. "

For a few years after Whittaker®s death
conchology in the Ottawa district stagnated but
interest revived briefly in the thirties. During
that-time 1 had the privilege of being associ-
ated with George E. Fairbairn who assembled a
. large collection, now in’Ann Arbor, with Char~
les H. Young, “collector-preparator-special-
ist" in the National Museum of Canada, who -

had worked with Dr. J, Mapoun and William , -
Spreadborough in British Columbia and who was

always ready for a foray after microlepidop-
tera or snails; with Claude E. Johnson, artist-
naturalist with the Museurn, who was also in-
terested in. collecting shells, and others, still
living, who collected snails and clams for the
National Museum. Their collections are a
monument to their interest in conchology and
are still carefully preserved in the National
Museum of Canada at Ottawa.

MARITIMES GROUP

‘Our knowledge of the Mollusca of the
Maritime provinces rests on the work of some
eight men, First in importance is John Robert
Willis (1825~1876) who published a list of No-
va Scotia shells as early as 1857 but unfortun-
ately in § rare periodical, the Halifax Church
Record, almost unobtainable today. His sec-
ond paper, a catalogue of the marine shells of

.

Nova Scotia, appeared in the Proceedings of

“the Boston Society of Natural History for 1861,

He published three more papers.

Willis was born in Philadelphia, His father,
a native of Ireland, moved to Canada, firstto
Kingston, Ontario, and later to Halifax, In
1854 he exhibited a collection of Nova Scotia

. shells at the Nova Scotia Industrial Bxhibx_non

at Halifax, for which he was awarded a prize, bty =
He also obtained another for a collection of ins -

. sects.. In 1855 he opened a correspondence with

SPencer F. Baird of the Smithsonian Institution

which continued over many years, He also cor=

responded and exchanged with Gould, Stimpson, :

Carpenter, and Cope, among others., . He pres- : 7 %
ented collections of Nova Scotia shells to King's ;

College (Windsor), Acadia College, Wolfville,

the Smithsonian Institution, and the British Mus~

"eum, the Boston Society of Natural History, and

the Academy of Natural Sciences in Philadel-
phia, :

He was successively appointed superintend-
ent of the Industrial School in Halifax and sec=~
retary of the Board of School Cobmmissioners of
that city. In 1875 he retired from the latter
position and found himself without an appoint-
ment and in poor circumstances, He was forced
to sell his collection and this almost broke his .
heart, He died in 1876 and was buried in Camp
Hill cemetery., Further details of his life are
given by Piers (1890) in Ganong (1890) together
with a detailed bibliography of his.published
papers.

T. A, Verkrlizen who, according to Hat-
ton and Harvey (1883, p. 204) introduced the
Leonberg dog to Newfoundlard, "spent a por= -
tion of two summers in dredging and collect-
ing Mollusca around the shores of the Island,
He also visited the banks in a fishing vessel
for the same purpose. The result was a col-
lection of the Mollusca of Newfoundland of
great value to science, by an able and accom-

‘plished naturalist, who is a2 master of Concho-
. logy. He very kindly presented to the Geolo-

gical Museum of St, Johns a collection embra=
cing specimens of ninety~two different species
which he had collected and identified. He
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also printed a small pamphlet containing a
cemplete list of his discoveries. " As a mat-
ter of fact there were two' parnphlets one

(Zur Fauna ven Neu Schotland und Neufund~-
land) in the Jahrbucher der Deutschen Mala-
kozedlogischen Gesellschaft and the other

(Pie Mollusken Neufundlands und der Neufund-
land-Bédnke) in various numbers of Per Samm+
ler for 1886 and 1886.

Next to appear was ], Matthew Jenes, whose
*Mollusca of Nova Scotia” was published in
1877. His main interest, however, seems to
have been the shells of Bermuda on which he
published two papers (1864, 1888).

George F. Matthew (1884), although
mainly interested in anthropology, mentioned
a few species of shells found in an ancient In- -
dian village site at Bobcabec, New Brunswick.

At about the same time W. F. Ganong
was preparing two papers on marine inverte-
brates of New Brunswick waters which appear-~
ed in 1885. Ganong'’s werks added many new
species and new records for New Brunswick.
In addition, his paper on John R. Willis (1890)
has brought attention to an interesting person~-
ality. The Library of the Geological Survey
of Canada was chosen by Professor Ganong as
the repository for a copy of Willis® privately
printed list of Nova Scotia shells and a num-~
ber of Willis manuscripts. e

The Reverend Henry W. Winkley (1858~
1918) was a native of Boston. For some years
he was rector of a church in St. Stephens, New
Brunswick, and while there he collected shells
actjvely. His only paper on New Brunswick
shells, so far as I know, was published in 1888
Al his other papers deal with New England.
He died in Beston and his collections went to
the Museum of Comparative Zoology, Harvard.
Charles W. Johnson published an obituary in
the Nautilus.

Geerge Whitrnan Bailey published “The
‘Land Snails of New Brunswick" (1903); I have
been unable to ebtain any further information -
abeut him but suspect that he was related (per-
haps a sen?) to Jacob Whitman Bailey (1811-
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1857) and Loring Woart Bailey (1839-1025),
the latter professor of geology at the Univenity
of New Brunswick,

No account of Maritime conchology weuld
be complete without mention of the werk of
Charles Ives. So far asI know, his only publr
ished paper (1907) appeared in the Prince Ed-
ward Agriculturist. Fortunately he correspend-
ed with W, J. Wintemberg, then of Washing~
top, Omtarie, later of Ottawa, who gave me a
collection of eleven of his letters which provide
2 few details about Charles Ives. The lerters
were written in the period from June 9, 1904 to
March 10, 1913; three of them are undated, ex-
cept for the day and month, They tell us that
lves had a large collection of shells including
Prince Edward Island, New Brunswick, India,
Ceylon, Africa, and Florida forms. He was a
man between 40 and 50 since he had a son in
the Northwest who had premised to send him
specimens. In one letter he says that the wea~
ther is too stormy for outdoor work and in an-
other he mentions that he can wield a pitchfork
or a rifle more easily than a pen. He was a
farmer, but his careful notes on shells and their
habitat show him to have been a very unusual
and intelligent observer. He cerresponded with
other conchologists of his time, notably Wink-
ley, Whiteaves, and Professor Chadwick of
Rechester, New York, whe published a list of
shells received from him in the Nautilus,

Ives was willing to place his collection of
some 150 species in a museum but he regrets
in one of his letters that no such institution ex~
isted in Prince Edward Island and that therefore

. he would probably have to keep it during his

lifetime and added "God knows what will be~ -
come of them after I am dead.™ One of his
important finds was ZoBgenetes harpa,

. collected at Miscouche, the first recerd for

Prince Edward Island, and a very unexpected
one.

Olof O. Nylander (1864-1943) of Maine,
collected on the tributaries of the St. John Riv-
er in that state, in Quebec and New Brunswick,
making known data on the Mollusca of a region
of considerable interest. There is an anpnym-
eus obituary of Nylander ip the Nautilus (§7:

66, 1943).
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" GEOLOGIGAL SURVEY GROUP
The Geological Survey of Canada was
founded in 1842. At first the only field work
was done by Sir William Logan, its director,
and Alexander Murray, his assistant, Within
the next two decades its staff grew until five
or more parties were in the field every year,
Sir William Logan, himself a naturalist of
great ability, realized that survey parties were
offered an opportunity to advance other scien-
ces by collecting specimens in remote parts of
Canada. From the very first, they brought in
all kinds of botanical and zoGlogical materials,
including many shells. Among those who did
‘much of this incidental collecting were Robert
Bell, already mentioned, who collected from
Lake Superior to the Gaspé Peninsula; George
Mercer Dawson whose special field was the
western provinces and the Yukon; Elkanzh Bil-
lings, who contributed many Ottawa and Ren-
frew County specimens; Robert Chalmers and
E. R. Faribault who collected in Nova Scotia
and New Brunswick; N. J. Giroux in Quebec,
Joseph Keele in the Yukon, Quebec, and the
Maritimes; E, M. Kindle in northern Ontario
and the Mackenzie River area; R. G. McCon-
nell in Alberta and the Northwest Territories;
William Mclnnes in Quebec, Ontario, and
Saskatchewan; the two Macouns in almost ev-
ery province of Canada; J. Ii-O'Neill, Owen
O'sullivan, James Richardson, A. R. C. Sel-
wyn, J. B. Tyrrell, A, W. G. Wilson, and
many more. Biographic details on these and
other Canadian geologists are fully indexed in
* the "Bibliography of North American Geology"
issued by the U. S. Geological Survey., Por-
traits of Sir William E. Logan, Elkanah Bil--
lings, John Macoun, and many others have
been published by Collins (1928).

In 1907 the Geological Survey organized
an ambitious program of dredging for marine
invertebrates, first on the coast of British Col-
umbia and then on the coast of Nova Scotia.
This work was done under the direction of Pro-
fessor Macoun by two indistrious collectors,
Charles H. Young and William Spreadborough,
who accumulated vast quantities of material
which was to be worked up by Dr, Whiteaves.

On the latter®s death in 1909, the work was un~
dertaken by Drs. ‘W, H, Dall and Paul Bartsch

‘of the U, S. National Museum,

After 1909 work on invertebrates lagged un-
til 1917 when Edward J. Whittaker, alfeady men-
tioned, began to take an interest in them. Whit«
taker was just beginning to grasp his subject tho-
roughly when He died in 1924, not without hav-
ing published a few papers.

The outstanding member of this group is
Joseph Frederick Whiteaves (1835-1909) pre-
viously mentioned in this paper. Appointed in
1875 as Paleontologist of the Survey, succeed-
ing Billings, he later became also Zoblogist
and Assistant-Director, His most important
work from our standpoint is undoubtedly his
“Marine Invertebrates of Eastern Canada"™ which
appeared in 1900, but he also wrote over 30
papers on Mollusca of Canada brought in by
other officers of the Geological Survey or col-
lect€d by himself. He also did much dredging
in the Gulf of St. Lawrence and Gaspé Bay.

BRITISH COLUMBIA GROUP

Until the middle of the nineteenth century
references to British Columbia Mollusca were
few and casual. In 1866 John Keast Lord pub~
lished his "Naturalist in Vancouver Island and
British Columbia, " the product of his observa~
tions and collections as naturalist to the Brit-
ish North American Boundary Commission.
The Mollusca, described by Baird, are listed
in the appendix of this work (p. 356) and the
list contains nearly 80 species with annotations
on life history and distribution. Baird had pre-
viously published much the same information
in 1863,

The Reverend Mr. George W. Taylor (d.
1912) was born in Derby, England, The infor=
mation on his life and work given here is from’

" two obituaries by E. E. Prince (Ottawa Natura-

list 26: 7476, 1912; Proc. Royal Soc. Canada,
3d ser., T: xv-xix, portrait, 1913) and one by
A. W. Hanham (Nautilus 26: 83-84, 1912).
He came to Canada in 1882 and soon assumed
a place as an authority in entomology and
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conchology. A clergyman of the Church of
England, he was stationed in Ottawa, Ontario,
Victoria, Nanaimo, and Wellington, B. C.
Wherever he went he collected actively; for
some years he gave up church work and took
up residence on Gabriola Island, on the coast
of British Columbia, in order to investigate the
~marine zoOlogy of the nearby waters, and in
the hope that a biological station would be es-
tablished there by the Dominion Government,
This hope was realized in 1909 when the sta-
tion was founded with Mr; Taylor as its first
curator, a post which he held until his death.
He accumulated a vast collection of marine
fishes and invertebrates by dint of much shore
collecting and constant dredging expeditions.
The late Dr, E. E. Prince, who went on one
of these trips with him wrote: "... at every
point where hauls of the dredge were made
myriads of strange creatures were brought up
from the depths below. From morning to night
~ Mr. Taylor sorted out and named the speci-
mens, usually working on deck till long after
dark, aided by the light of a ship® lantern.

He had such an unusual knowledge of marine
zodlogy that he could name without difficulty
a vast proportion of the hosts of molluscs, echie
noderms, zoophytes, etc. and very fing collec=
tions resulted. " 3

His conchological papers number at least
-eighteen, covering a period from 1889 to 1900
and their scope is very wide. The first was on
the land shells of Vancouver Island; his "Cana-
dian Land and Freshwater Mollusca™ lists the
sources from which a list of Canadian Mollusca
could be compiled; in 1895 he published his
"Preliminary Catalogue of the marine Mollusca
of the Pacific Coast of Canada;¥ his last paper,
so far as I know, was one on the discovery of
Hemphillia glandulosa in Canada; it
appeared in the Ottawa Naturalist for 1900,

Dr, Charles F, Newcombe, who died in
1924, is better known as a botanist and ethno-
logist but in his earlier years he was an enthu-
siastic collector of marine life and accumula-
ted a large collection of Mollusca, His most
important publication on the subject is his
"Preliminary Check List of Marine shells of

British Columbia™ published by the Provincial
Museumn in 1893,

Around 1910 that much traveled concholo=
gist A. W, Hanham was transferred to British

- Columbia by his bank; he retired after a few

years and died at Duncan, B. C, some time
after 1937. I had the pleasure of correspond-
ing with him and the last letter I had from him
is dated April 9, 1937, It states that he had
given up all work on shells. His British Colum=
bia work is contained in three papers, published
from 1911 to 1926.

The life and work of William Healey Ball

. {1845-1927) are too well known to need review

here. He worked up much of the material col-
lected in British Columbia and Nova Scotia
waters previously mentioned, His associate
and successor at the U. S, National Museum,
Paul Bartsch {1871-1960) also did much work
on Canadian Mollusca. An account of his life
by Harald A. Rehder appears in the American
Malacological Union Annual Reports for 1960,
Pp. 5-6, with a portrait. We owe Dall and
Bartsch descriptions and identifications of many
West Coast species represented by material in
the National Museum of Canada.

Mrs, Ida Shepard Oldroyd (1856~1948) of
Stanford University, California, was doubly
connected with Mollusca in British Columbia,
first as a collector of no mean ability and sec-
ond as the compiler of a work on West Goast
marine Mollusca (1924, 1927) which is still

. invaluable to workers in that field. I had'the

privilege of meeting her first in Florida in
1935 and a little later when she visited Ottawa
briefly on her way home from New York City,
Professor Charles H. O'Donoghue is a na=~
tive of England. In 1918 he came to Winnipeg
as Professor of Zo8logy at the University of Ma=
nitoba. For a number of years he spent his sum-
mers in British Columbia, collecting and swdy=
ing the Nudibranchs of the Pacific Coast. His
papers on this much ngglected group added
greatly to our knowledge of Pacific Coast Nudi«
branchs, About 1930 he returned to Scotland as
Professor of Zo8logy at Edinburgh.
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‘The Biological Station established by the
Dominion Government in British Columbia has
become a center for the study of Mollusca in
that Province, It was here that Professor Mac- -

- oun® party made their headquarters in 1909,
‘here that O'Ponoghue collected his Nudibranchs,
and here also that Mrs, Oldroyd spent a few
summers continuing the work of Taylor.

PRAIRIE PROVINGE GROUP

The first mention of Prairie Province shells
is probably that of Say in the Report of Long"s
Expedition (1824); some of Say's specimens
were from what is now southeastern Manitoba.
The earliest list known to us is that of George
Mercer Dawson (1875) which covered the en~
tire boundary region from Lake of the Woods
to British Columbia, Robert Miller Christie
{1885) published his list of Manitoba land and
freshwater Mollusca in the Leeds Journal of
Conchology.

The Rev. G. W. Taylor also published two
papers{1893, 1895) on the area and Hanham
(1899) gave us a new list of Manitoba Mollus-
ca. Dall’s Alaska report {1905) summarized
all known records for the western provinces of
Canada to that date, C. C. Nutting (1858~
1927) has given us a list of shells collected by
him and his associates of the University of lo-
wa Expedition on the Lower Saskatchewan Riv-
er in 1891,

Alan Mozley'’s work in the Prairie Prov~
inces from 1925 to about 1932 greatly extend-
ed our knowledge of that area. F. C, Baker
£1937) published a list of shells collected by
T. D. A, Cockerell in Prince Albert National
Park, Saskatchewan.

ARCTIC EXPLORBRS

Little work has been done on the Arctic
Islands of Canada, its mainland above the Arc-
tic circle and on the marine fauna of Canadi-

" an waters north of Hudson Bay. Most of our
knowledge of these areas is drawn from the

~ work of the Arctic explorers, starting in the

late eighteenth century and continuing to the
present day,

First, we owe much to the Greenland group

© (Fabricius, 1780; M8ller, 1842; MBrch, 1868;

Posselt, 1898) and the Alaska group (Lehnert,
1884; von Martens, 1872; Dall, 1905) and the
monumental work of von Middendorff {1861)
on Siberia, James de Carle Sowerby gave us
valuable records in his chapter of Richardson®s
“Fauna Boreali~-Americana;" Oscar Boettger
(1880) published a list of snails from Hudson

. Bay; W. G. Binney (1861) identified the shells

collected by Ross, Kennicott, and Drexler in
northern Canada; Isaac Lea described two spe-
cies of Anodonta from Great Slave Lake;

P. B. Randolph (1899) published a list of shells
from the Klondike region, and Whiteaves {1881-
1905) a number of lists from Ungava, James,
and Hudson bays and the Yukon,

The land and freshwater fauna was sum-
marized by W.H, Dall in his Harriman-Alas-
ka report. Since then notable contributions
have been made by the Canadian Arctic Expe-
dition of 1913-1918, Whirttaker (1924) publ-
ished a list of Mackenzie River Mollusea;
Goodrich (1933) gave us a list of Moose Fac-
tory Mollusca, and Mozley (1937, 1938) has
published the results of his work on Arctic¢ and
sub-Arctic Mollusca. |

CONTRIBUTIONS OF THE SYSTEMATISTS :

Throughout its history Canadian malaco-
logy has pr5ﬁted from the assistance of syste~
matists, mainly in the United States, Every
one of our conchologists was in correspondence
with specialists in Philadelphia, Washington,
Ann Arbor, or California, The courtesy and
generosity of these authorities south of the bor-
der persist to this day. In the past, Binney,
Walker, Tryon, Conrad, Lea, Simpson, Dall,
Goodrich, F. C. Baker, Paul Bartsch, Victor
Sterki, H. A. Pilsbry, E. G. Vanatta, and
many others have given of their time and know-
ledge to the study of our fauna. A list of the
ablest living American conchologists would be
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identical with that of Canada"s malacological
friends who continue the tradition of friendship
and helpfulness initiated by their predecessors.
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One need only follow the current literature of
malacology to appreciate their contributions
to Canadian science.
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REPRINTS OF RABE ARTICLES ON MOLLUSCA. -~ D. W. Barnes "ON THE GENERA UNI®
AND ALASMODONTA; WITH INTRODUGTORY REMARKS." -- American Journal of Science, .

vol. 6, Ne. 1, pp. 187-127," (Reprinted

Journal of Science, Br. John Redgess).
(Page 107)

. CONCHOLOGY

ART. VI. — @n the Genéra Unio and Alasme-

donta; with Intreductery Remarks: by D. W.
BARNES, M.A. Member of the New-Yerk Ly-
cenm of Natural History.

Eud befere the Lyceumy)

INTRORBUCT@RY REMARKS

The family of the Naiades, accerding
teM. Lamarck, contains feur genera of
fresh water Bivales, viz. Unie, Hyria,
Anodenta apdlIridina. Teo this family
belong the Pipsas of Pr. Leach, and the
Alasmedenta of Mr. Say. Several un-
described species.of the Genera Unio and
Alasmodenta, were brought to our know~
ledge by the expedition sent by eur government
in the summer of 1820, under Gov. Cass,
te explere the Nerth Western Territory; and
ethers have since been obtained from varieus
seurces. - '

Little has been hitherte heen dene by our
ceuntrymen in describing these interesting pre-
ductiens ef eur lakes and rivers. The enly Am-
erican werk, ef the kind, at present knewn, is
thet of Mr. Thomas Say, whe published
at Philadelphia in the year 1819, “A descrip-
tion of the land and fresh-water shells of the
United States. " This treatise had been previ-
ously published in Nichelsen's Encyclepedia.

It deserves the thanks, and eught to be in the
possession of every American lever ef Natural
§cience. It has been quetéd by M, La-
marck, and adopted by M. de Ferrusac,
and has thus t: its place in the scientific
T * Published 1823.

with permission of the Editer of the Amegican

ButMr. 8ay's wact, though a very com-
mendable perfermance, was necessarily impay-

fect. The auther himeelf has deseribed thirty =

new species: eof univalves since the publich-

: tien of his boek, and 2 great part of the M{ o :

cellection, breught frem the N. W. Territery,,

was unkmewn te him. Fer eur firt view of them = .

we were-indebted to the geal and

(page 108)
liberality of Mr.. H. R. Scheelcraft, Mineral~
ogist te the expedition, whe eollected them at’
the expesne of much veluntary fatighe, trans-
perted them a theusand miles; and generously

. disyibuted them ameng the Jowrs of Nawral

Scienee, in New-Yerk and Philadelphia.

A secend parcel was soon after received
from Capt. B. B. Pouglass, Prefes-
sor in the Military Academy at West-Peint,
and topographical engineer to the expedition,
whose avowed ebject, in sending his cellection,.
was that it might be arranged and described
for the American Journal of Science and Ars,
To this gentleman we feel ourselves mueh in-
debred, for his valuable and detailed acceunt
of the localities eof his specimens. What
adds te the value of these cellectiens, is, that
independent of the numerens species and _
varieties befere unknewn, the specimens

. of the previeusly ascertained species are in

many insténces, remarkably large and
beautiful.

M. Lamarck, in the sixth Velume of
his "Animaux sans Vertebres, " has
described twenty-six® species of North Am-
erican Upienes. He was mereever in deubt of
the lecalities of several others, which will pre~
bably be found to be American, Whether he

® Per eight ef these, he quotes Mi. Say's book,
which centains nine.
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has, as we strongly suspect, described some of
our species under four or five different names,
cannot be certainly determined, as his book
contains no figures, and the descriptions are
short and equivocal, The Unio purpureus
of Mr. Say, purpurascens of M. La-
marck, is common in all our eastern
waters, and has a different appearance from
every locality. In the Hudson it is small and
short; in the Housatonick, long and slender; in
the Saratoga Lake, of middling size; in the
Kayaderosseras, thick and heavy; in the Lakes
of New-Jersey, large and ponderous. If these
are to be made different species, we may as
well make four or five different species of the
common clam, Venus mercenaria,
Linn. from as' many different localities a-
round New-York. They are really unlike. Not
only is the appearance of the shells different to
the eye of the naturalist, but also the taste of
the included animals, to the palate of the epi-
cure. Who does not know that the Indian corn
Zea Mays, assumes a different appearance
in every latitude from Quebec to Florida? Yet
whoever thought of

(Page 109)
making these varieties, different species? We
have examined shells from the localities men-
tioned by M. Lamarck, and compared
them with his descriptions, and, if we do not
mistake, he has fallen into the error of making
distinctions without a specific difference. But,
even if this is admitted, we shall not be dis-
posed very severely to censure, so long as ana-
tomical dissections have not been, and in many
cases cannot be called in to decide the ques-
tion; for it is, after all, upon the knife that
we must depend for perfect accuracy in this
and similar cases. In the mean time, it has
been agreed upon by naturalists, to arrange
these animals by their shells; presuming always
that a different form and figure of covering be-
longed to an animal of a different organization.
It is impossible to decide whether they are "the
common children of commen parents, " or oth-
erwise. This is a case precisely similar to that
which occurred between Linnaeus and La-
marck concerning the Olives. "The former
expressed a doubt whether there is more than

one species of the Olive, and the latter has
described fifty-nine."*

In most cases wherever M. Lamarck
can find a difference, though by his own ac-
count, "nothing remarkable, "+ he makes a
different species. Too many as well as too
few distinctions undoubtedly defeat the object
of the Naturalist, which is to make his readers
acquainted with the productions he describes.
In the present state of our knowledge we can-
not perhaps do better than to take a mean
course, and where the discriminations are suf-
ficiently cbvious, in important parts
and essential particulars, to apply a
different specific designation. This course has
been attempted in the following notice of un-
described species. We have had the opportun-
ity of examining and comparing a great number
of specimens, and very rarely have we given a
new specific name to a solitary individual. In
cases where the contrary has, from necessity,
been done, the specimens were by no means of
a dubious character; but healthy, well-grown
and perfect individuals, so strongly marked and
distinctly characterized, as to leave no doubt.

* Dillwyn, page 514.
+ See U. Georgina and Glabrata of
Lamarck.

(Page 110)

M. Lamarck has confessed the great
difficulty of determining the species of the ge-
nus Unio on account of their “shading and melt-
ing into each other in the course of their varia- .
tions. “ This difficulty is surely not obviated
by short and equivocal descriptions. Short def-
initions may have an appearance of scientific
neatness, but their brevity is:an insuperable
obstacle to a learner, especially when, as it
commonly happens, the same terms are applied
to different species. M. Lamarck applies
the term ovate, either by itself or compound-
ed with another word, to the description of
thirty~two, ourof his forty-eight spe-
cies. Now it will be apparent to every one that,
as this is made a leading feature in his descrip-
tions, it must be the cause of endless perplex-
ity to the unlearned, and of constant uncertain-
ty even to the experienced. For the purpose of
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discrimination it is useless, and might
almost as well have been omitted, unless it
had been placed at the head of a section.

M. Lamarck dwells most on the ex-
ternal form, and with a great latitude of com-
pound epithets, he has not succeeded in mak=~
ing his descriptions intelligible, without dan-
ger of mistake to those who have not seen his’
specimens, Ten or twelve latin words cannot
so describe a Unio as to identify it, and dis-
tinguish it from all others. We have therefore
adopted full descriptions, the obvious utility
of which needs no comment. If short defini-
tions are insufficient, full descriptions become
absolutely necessary. M. Lamarck, gen-
erally mentions the breadth of shells in Milli-
metres, which we have reduced to inches and
lines, or what is the same thing, to inches and
decimals. The multiplier 039371, which mul-
tiplied by any number of Millimetres gives the
corresponding English expression, as, Unio
Crassidens 106 Millim. 105 X +039371 =
4+ 133955 or four inches and 1 line. Dividing
the English inches by the multiplier, will re-
duce Mr. Say's measuresto M. La-
marck®s by which means they may be more
readily compared. For ordinary purposes 12.5
Millim. to half an inch, and 4 inches to 100
Millimetres, will be sufficiently exact.

But the breadth, or as Lamarck often

~says the “apparent length" of the shell is use-
less without the length; for two shells may be
of the same breadth, and yet differ totally in
their other dimensions. For instance, the U.
Crassus and U. Nasutus may each be 26 lines
broad; but the Cras-

(Page 111)

sus may be as long as it is broad, while the Na-
sutus is only 1 inch, or 10 lines long. The for-
mer may weigh more than half a pound, the
latter less than half an ounce. The former may
be half an inch thick, the latter, as thin as pa-
per. And to say that one is broad and the other
narrow, does not obviate the difficulty; for these
terms are altogether comparative, and, without
something for a standard, convey no definite
ideas.

We have therefore adopted an improvement
which we hope to see become general in the

NO. 6, FEB, 1962

description of Bivalves, that is, to give the
length from the summit to the opposite mar-
gin; the breadth between the lateral extrem-
ities, and the diameter through the disks, at
right angles to both the length and the breadth;
that is, the thickness through the most promi-
nent part of the body of the animal, We pre~
fer the term diameter tothickness, be-
cause the latter is often applied to the substance
of the shell; the former never. In determining
these dimensions with ease and accuracy, we
have constructed a convenient instrument of
the following description;

s li1g345 87 89101212 &
d d

a,a, is a box-wood ruler, one foot long, grad-
uated on its upper side, in inches and lines,
b, c,.cross bars, made to stand at right angles,
and drop down by hinge joints, d, d, upon the
ruler, for the convenience of packing. The
bar, ¢, d, slides upon the ruler by means of a
clasp. The shells, to be measured, are placed
between the bars, and the length is read off
from below. The instrument measures any ir-
regular body or figure, from one line to one
foot in diameter. When used for measuring
shells, it may be called a Conchometer.
One advantage of thus measuring shells,
is, that those of the same species, or the
same variety, will be found to have very near-
ly the same proportions which will hold good
as it regards all the varieties of age. "These.
proportions may be

{Page 112)
called the law of the species, andev-
ery Unio which has the same proportions,
may be presumed to belong to the same spe-
cies.

Another obvious advantage of this method
will appear in the following remark. The Unio
which we have designated praelongus, is
perhaps the Unio purpurata of M. La~

\
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marck, all the terms of his description may

be applied, and probably with truth, to our

shell. But then, he "believes that his shell
came from the great Rivers of Africa."” This
caused a doubt. Had he stated the very re-
markable proportions of our shell, the identity
would have been instantly determined. Had

he stated the proportions at all, there could

have been no doubt. We have put it into his

power to settle the question with certainty.
Writers on Conchology differ very
much concerning the right and left, and
the base of Bivalves. M. Lamarck and
the authors of the New Edinburgh Encyclopedia
consider the beaks as the base, and the op-
posite parts, the upper margin: and they give
the following direction for right and left. If
the shell is placed upon its base or hinge, with
the ligament behind, then the right and left
sides of the shell will correspond with those of
the observer. Burrow on the contrary considers
the opposite part to be the base, and the beaks,
the summit, and says, "If the shell be placed
on its base, with the areain front, and the
valves be then divided, the right valve will be
opposite the left hand of the examiner, and the
left valve opposite the right, " By placing a Bi-
valve in the manner directed, it will be per-
ceived that the two are directly opposite, the
right of one is the left of the other. The view
which we have hitherto had of these parts, and
with which Mr. Say agrees, is expressed in
the following directions: Place the shell upon
its base with the beaks upward, and the liga-

" mentbefore, (thatisfrom the obser-
ver,) the right and left valves of the shell
will correspond with the hands of the observer.
With due deference to the high authority of M.
Lamarck, there seems to be a propriety in
calling the base of a Bivalve, that part which
isdownward, and from which the foot pro-
jects when the animal is in motion. But when
the Unio does not, as some authors seem to
suppose, move on its beaks, The beaks are up-
wards, and should therefore be called the back
rather than the base. This makes a.simplicity,
in the language of Con-

(Page 113)
chology, which is very desirable in every sci-
ence, that the same terms should have

a uniform meaning. Having learned
in univalves what is the mouth and what is the
base of a shell, we apply the same terms to
bivalves; but to call the thin, sharp, uncon-
nected edges of a shell, the dorsum or back
would sound very strangely. M. Lamarck
has not ventured on so strange an expression;
but says commeonly the upper margin, . the
same that Mr. Say calls the "basal edge. "
According to this view of the subject we
should agree with M. Lamarck and the
Encyclopedia asto right and left, but
not as to base; and with Burrow astobase,
butnot asto right and left. We call
the connected part of a bivalve
the back and the opposite the base.
If this is determined, there will remain
another point to be settled. Authors have very
generally agreed in calling that side of the
beaks in which the ligament is situated, the
anterior, and the opposite, the posteri-
or. "Butrigidly speaking," saysMr, Say,
"we seem to be all wrong in our adaptation of
these relative terms, because the latter is used
to indicate that part of the shell which covers
the mouth of the included animal, and which
is foremost in its progressive movements, In
order to be correct in descriptions where the
animal is referred to, these terms must be re-
versed, and if in descriptioris which have refer-
ence to the animal, certainly the principle ap-
plies to all other bivalves, in which the mouth
is similarly situated, The mouth ought al-
ways to be considered as in the anterior.
For this reason, Cuvier reverses the termright
and left, applying the former to that valve
of the Uniones which has but a single lamelli-
form tooth, and which is our le ft valve.®* He
of course, reverses the anterior and poste -
rior asnow applied."+ It would surely be
deemed safe to follow an author so pre-emin-
entas M. Cuvier, and this mode of view-
ing the shell is doubtless most conformable to
nature; but as all other authors have a different
view, we have resolved, for the present,
to adopt the established usage of the term an -
terior and posterior, and to follow M.

®This agrees with Burrow. + Mr. Say's MSS,
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Lamarck astoright and left.

If we rightly understand the celebrated
French Naturalist, he is under a mistake in
saying that the Uniones "keep

(Page 114)

~ themselves buried in the mud, having their
beaks turned downward.® If he means by this
that they are usually concealed, or that
they lie on their beaks; we remark that,
as it regards those of our country, such is not
the fact. In winter they may bury themselves,
but in summer we have found them, generally,
when at rest, standing with the posterior side
inserted obliquely, and the hinge margin the
anterior slope, and a small .portion of the bas-
al edge exserted. Even when they sink below
the surface the place of their retreat is con-
spicuous. In streams which have a rough bot-
tom, and rapid current, they choose the nar-
row crevices between the stones or under the
edges of rocks, and thus defend themselves
from injury. We have never found a live Unio
onitsback, oron what M. Lamarck and
his followers would call the base.

While standing in the position above de-
scribed, they have the anterior side slightly
gaping, but on being touched they instantly
close. They are usually found in company,
rarely solitary; and the sand of the bottom is
often marked with little furrows made by their
passing from place to place. They advance
with the posterior end foremost, and the de-
corticated beaks, seen through the water, bear
a strong resemblance to the eyes of a large ani-
mal. Deterville says "they have been ob-
served to live for several months of the summer
in clay too hard to be cut by the hoe, and with
but momentary showers to refresh them." This,
if it be a fact, must rest, for the present, on
his authority; as we know of no one who has
confirmed it by observation.

We know but little concerning the gene -
ration and propagation of the species
of Molluscous animals that inhabit these shells.
They are generally supposed to be hermaphrodite
per se. If they are really and absolutely so,

® 11s se tiennent enfoncés dans la vase, ayant
leurs crochets tournés en bas. " -~ Lam. An. S.
Vertebres, Vol. VI. page 70. '

the number of species must be exceedingly
great. M. Lamarck supposes that they are
propagated by means of a fecundating fluid
emitted into the water. If so, they must be
male and female. What reason he has for this
supposition, we are not informed, but if it be
admitted, it will readily account for the num-
erous varieties of these animals, and it will
show also that they are merely varieties,
and not different species, that is, they will
prove to be the "common

(Page 119)
children of common parents, and as much like
them as they are like each other. " If the fe-
cundating fluid, emitted by the male, be re-
ceived by the female, a variety intermediate
between them, will be produced. By a second
propagation, by one of the parents and the in-
termediate, a new variety, less different from
the former one, than that was from its parents,
will be again produced, and so on, in an end-
less succession of innumerable varieties. The
admission of M. Lamarck's supposition
would confirm the thought which has frequent-
ly and very forcibly struck us, that, properly
speaking, there is but one species of the
whole genus; and perhaps of the whole
family. There is yet wanting a series of
minute and well~-directed observations on the
habits and manners of this interesting tribe of
molluscous Bivalves. Inthe mean time we
must follow our guides at the hazard of being
sometimes misled.

Brugiére established the genus Unio,
but his original observation on this subject we
have not been able to find. The word signifies
a pearl, because "many of them produce
very fine pearls, "* and nearly all of them have

. a pearly inside called naker or mother-of-pearl.

Pliny in his Natural Hist, Lib. IX, Cap. 35,
entitled Quomodo et ubi inveniuntur, marga-
ritae, uses the word, gives the reason for its
derivation, and makes it constantly masculine.
in this he is followed by our countryman Mr.
Say who makes it always of the masculine
gender except in that species for which he gives
credittoM. Le Sueur. Why the celebrated
and accurate M. Lamarck, has chosen to
make it feminine, we cannot even conjecture,
Order of description. No certain order
has hitherto been adopted by Naturalists in
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their description of Bivalves. The descriptions
both of M. Lamarck and Mr. Say are
without a definite method. Though they gene-
rally begin with the outline of the shell, yet
they throw together promiscuously the other
parts, both internal and external. I propose
to reduce this subject to order in the following
manner. In examining a bivalve, the first
thing that strikes the eye of the observer is the
outside, the second istheinside. Hence
the description will be divided naturally into
two parts, the External and thelnternal.
As it is by the interior that we determine the
genera of the Naiades, as

*M. Lamarck.
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well as of many Oceanic Bivalves, it might
seem most proper to commence with that part
in describing. But as the generick characters,
standing at the head of the genus are supposed
- to be known, and are therefore not enumerated
in the description, and as the megthod of com-
mencing with the exterior has been generally
adopted, we have not deemed it necessary to
depart from the established usage.  The parts
_are two, viz.
(A.) EXTERNAL (B.) INTERNAL.
Each of these comprehends three divisions,
viz. I, Form, II, Color, II, Surface. With
sub-divisions as follows, viz.

A. EXTERNAL :
1. FORM AND SUBST ANCE includes

. General outline or circumference.
. Substance of the shell,
. Disks, right and left,
Sides, anterior and posterior,
. Umbones or bosses
. Beaks.
. Ligament.
. Lunules, anterior and posterior.
. Eight margins, viz.
a. Hinge, or dorsal.
b. Basal.
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c. Anterior,

d. Posterior.

e. f. Anterior, dorsal and basal.
g. h. Posterior, dorsal, and basal.

II. COLOR of Epidermis.
III. SURFACE
B. INTERNAL,
I. FORM of
. Cardinal teeth.
. Lateral teeth,

. Muscular impressions, or Cicatrices,
. Cavity of the beaks.
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(Page 117)
II. Color of Naker.
III. SURFACE.

The eight margins exﬁlained. Every Bi-
valve shell may be supposed to be circumscribed
by an octagon, which will be more or less irre-
gular, according to the shape of the shell. The
eight sides of the octagon will represent the eight
margins, as will be seen by the following figure.

Dorsal or hinge

See Unio nodosus.

LI

aveunaled

Basal

This distribution of the circumference of
the shell, tends very much to precision in the
language of description, for if it be said that
any particular margin isrounded, arcua-
ted oremarginate, the part intended
cannot be mistaken. To go into an explanation
in general, of terms used in description, would
carry us too far from our present purpose. We
refer to Burrow.
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We come now to the description of species
of the Unio, which we propose to distribute
into five® sections, by the form of the Cardinal
teeth.

UNIO.
Generick character from M. Lamarck.

Shell transverse, 1 equivalve, inequilate-
ral, free, beaks decorticated,2 somewhat ca-
rious, (presque rongés) Posterior

*M. Lamarck makes two sections, the
principal distinction of which is, non en
créte and en créte, applied to the Car-
dinal tooth.
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muscular impression compound, hinge with
two3 teeth in each valve; the Cardinal ome,
short, irregular, simple or divided into two,
substriated; the other elongated, compressed
lateral, extending beneath the corselet. Li-
gament exterior.
1& 2, Generally, but not always when
young.
3, Others consider the divisions as separate
. teeth.

Divisions.
A. Cardinal teeth direct.
B. Cardinal Teeth, Oblique
Sections.
** Cardinal teeth, moderately thick.
** Cardinal teeth, small,
°*** Cardinal teeth, broad, compressed.

Cardinal teeth, 'narrow, compressed.
*Cardinal teeth, very thick, direct,

{ *Cardinal teeth, very thick.
A

Species:
a, inside.
1. Unio Crassus. Fig. 1}, o cde

; Shell very thick, tumid; Cardinal teeth,
- lobed, angulated; Posterior cicatrix, deep,
rough.

Unio Crassus. Mr. Say.

Unio Crassidens. M. Lamarck,

Mya ponderosa? Mr. Dillwyn p. 5l.

Mr. Say's Amer. Conch. pl. 1, fig. 8.

Habitat. The Ohio, Mississippi, and the
Lakes. Diameter 2.4 Length 3.2 Breadth
4.8 inches.

My Collection.

Shell oval, ponderous, rounded behind,
angulated before; Epidermis blackish brown;
surface waved. Cardinal tooth deeply sulcated;
anterior cicatrix wiinkled and striated; Naker
pearly white and iridescent.

Remarks.-- The varieties of this shell
are numerous, and they differ considerably
in form and surface. Insome, the beaks are
large, prominent, re-curved, projecting backr
wards "
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with a deep cavity beneath. In others, the
beaks are flat, slightly elevated, having only
a small cavity within.

Varieties.
{a.) Oval. Mr. Say's book, pl. 1. fig. 8.
{b.) Ovate. Mr. S.B. Collins' collection,
hab. Ohio.
(c.) Triangular, do. do ' do.
(d.) Quadrangular. My. collectidn..

{e.) Orbicular. Mr. Collins's collection.

(f.) Undulate. do. do.

(g-) Rugose. do. do.

(h.) Radiate. Mr. Say's collection Philadel-
phia, Quisconsin.

(i.) Unio, giganteus. Mississippi. Dr. Mitch-

ill's collection.

(k.) Deeply folded. Maj. Delafield's collec-
tion,

{1.) With the cardinal tooth oblique. Mr. Col-
lins's collection.

Variety {c.) has the beaks projecting and
recurved : cicatrices deep ; primary tooth deep-
ly sulcate ; lateral tooth long, high, and cre-
nulate. It approaches our Unio Undatus.

The variety (i.) deserves particular notice.
A single valve sent by Professor Douglass
toDr. Mitchill, weighs fifteen ounces.

It is in every respect, a gigantic shell. The
distance between the points of the two lobes of
the cardinal tooth, is one inch; the length of
the lateral tooth, three inches ; diameter of
the posterior cicatrix, one inch, and its depth
one fourth of an inch. This shell of which four
specimens were obtained by the N. W. Expedi-
tion, might perhaps constitute 2 separate spe-
cies under the designation of Unio gigan-
teus., Itisthree times the size of the
largest Unio Crassus, mentioned by Mr.
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Say and M. Lamarck, Three specimens.
Diam. 2.9 Length, 4.8 Breadth 7.2 inches.
3.0 4.6 7.0
3.1 4.1 7.1 are
preserved in Dr. Mitchill’s cabinet, An-
other specimen
Diam. 2.9 Length 4.9 Breadth 7.0 and
weighing fourteen ounces, is preserved in Gov.
Gass®s collection, Detroit. Hab., The
Mississippi near Prairie du Chien. Prof.
Douglass,
Variety (k.) has the Epidermis dark brown-
ish red, and the shell is deeply folded like U.
Plicatus. Hab. Lake Erie,
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Maj. Delafield's collection,
Diam. 1.7 Length, 2.3 Breadth 3.1
Remark, -- This shell is thinner than
spec1rnens of the same size usually are.
) a, inside.
2. Unio Undulatus. Fig. 2{b. outside.

Shell thombick ovate, with numerous
waving folgs radiating from. the beaks.

Unio Peruviana ? M. Lamarck.
Taken by Mr. Collins in the Ohio
and preserved in his collection,
Diam. 1.9 Length, 3.4 Breadth, 4. 6
Shell thick, very short and obtusely round-
ed behind; beaks slightly elevated; hinge-mar-
gin sub-alated, compressed, carinated, distinct
with a furrow on each side; anterior dorsal mar-
gin sub-truncate; Epidérmis blackish brown; sur-
face finely wrinkled transvgrsély; wrinkles be-
coming lamellar on the anterior side; obli-
que folds deeply indenting the anterior mar-
gin; waves largest and deepest below, not
‘extending to the anterior dorsal margin, fine,
numerous, curved upwards, and extending to
the ligament above; longitudinal furrows
extending from the beaks to the anterior dorsal
margin; decussating the oblique waves; the
lowest furrow deepest, the other somewhat ob-
solete; disks tuberculated below the beaks.
Cardinal teeth sulcated; posterior cicatrix very
rough and deep; Naker pearly white, irregular-
ly spotted with brownish green,

- and Dr. Mitchill, Mr.

Remark. -- A large and very beautiful

shell.

a. inside.

3, Unio Plicatus. Fig. 3'{b. g

Shell sub-quadrangular, t4mid, sinuous be-
fore with distant oblique folds; hinge-margin
elevated, compressed, carinated.

Unio plicata. Le Sueur. Mr. Say.
Unio Rariplicata. M. Lamarck.
Hab, Ohio, Mississippi, and Ouisconsin,
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My collection. Cabinets of Lyceum
Say’'s cabin-
et, Philadelphia.

Diam. .75 Length, 1.0 Breadth, 1.3 inches.
1.35 ‘ 1.9 2.4
1.9 2.3 3.2

Shell thick; posterior side very short, obtusely
rounded; anterior side compressed, wedge-
shaped; beaks very prominent, large rounded
and projecting backwards nearly as far as the
posterior side; ligament passing under the beaks,
anterior lunule distinct and marked with lon-
gitudinal furrows; hinge margin alated, coms
pressed, carinated; epidermis green, becom-
ing blackish as the shell advances in age; sur-
face glabrous, deeply folded; folds indenting
the anterior basal edge. Cardinal teeth cre-
nate, sulcate; posterior cicatrix rough; cavity
of the beaks deep and directed backwards.
Naker very white, tinged on the anterior side
with rose. colour; surface polished _and on the
fore part iridescent. )

Remarks. -- In young specimens the
folds are visible on the inside, but in older
ones the edge is not even indented. This shell
very much resembles the variety (d.) of the
Unio Crassus. Both shells will stand erect
when placed on the posterior side, being sup-
ported by the projecting beaks. M. La-
marck observes that his Rariplicata is
nearly allied to hisPeruviana, but if we
have not mistaken his short definitions, they
are much more unlike than the two above men-
tioned. = Our undulatus will not stand on the
posterior side, as the beaks project very little.
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a. inside-

4. Unio Undatus. Fig. 4‘{b. ctitside.

L&
Shell, sub-triangular, sub-longitudinal,
very tumid, waved; lateral teeth, two in
each valve.

Unio Obliqua? M. Lamarck.
Hab. Ouisconsin and Fox Rivers. Mr.
Schoolcraft.
Dr. Mitchill's cabinet. My collec-
tion. Mr. Say's collection.
Diam. 1.5 Length, 2.1 Breadth, 2.2
Shell thick, disks swelled behind; depres-
sed before; anterior side slightly produced, ra-
- pidly narrowed, angulated; beaks projecting
backward nearly as far as the posterior
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side, elevated, and recurved, with the liga-
ment passing between them; anterior lunule
long-heart-shaped, and separated by a slight-
ly elevated heel; hinge margin depressed, be-
tween the beaks; basal margin waved and
rounded behind, compressed in the middle,
angulated before; epidermis horn-color, ex-
hibiting a light yellowish green where the sur-
face is worn or rubbed, wrinkled and finely
striated transversely; surface glabrous. Car -
dinal teeth deeply sulcated and crenated.;
lateral teeth two in each valve! inter-
nal or lower one of the left valve small, but
distinct and elevated, and both marked with
fine dotted striae. Muscular impressi-
ons deep, postesior one rough. Naker
pearly white. y

Remarks. -- This shell, as will be seen
by its dimensions, has a more globose form
than perhaps any other Unio. It will stand
erect on the posterior side, and in this position
has something of a pyramidal appearance.

Variety (a.) Shell less, very slightly
compressed, anterior lunule much flattened,
and the separating heel more elevated, No
posterior lunule; transverse wrinkles deper;
hinge bent to nearly a right angle. Teeth
somewhat compressed. Naker, pink or flesh
colored; surface polished and iridescent.

Diam. 1.0 Length, 1.4 Breadth, 1.6
Dr. Mitchill's Cabinet.

Remarks. -- This shell differs in so
many particulars from the former that we might
have given it a different specific designatioh,

had we not been averse to doing that in the case
of solitary specimens. The double lateral
tooth of the' left valve is distinet.

a, inside
5. Unio Cornutus. Fig. 5.4b. outside.

{.c. Posterior slope.

Shell sub-orbicular, divided longitudinally
by a regular row of large, distant tubercles.
Hab. Fox River. Schoolcraft,
My Collection,
Diam. 1.0° Length, 1.7 Breadth; 1.8

*Exclusive of the horns.
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Mr. Collins' collection contains a specimen °
from the Ohio of the following dimensions.
Diam. 1.0 Length, 1.5 Breadth, 1.8
Shell thick, rounded behind, sub-biangu-
late before. Beaks somewhat elevated and
nearly central, with the ligament passing be-
tween them; anterior lunule long-heart-shaped,

‘compressed, distinct by a roundish elevated

ridge which ends in a projection on the anteri-
or masgin, and marked by small transverse,
sub-nodulous wrinkles, and obsolete iongitu-
dinal furrows; surface waved and on the fore
part compressed; a regular row of large, dis-
tant, elevated and transversely compressed tu-
bercles, extends from the beaks to the basal
edge, dividing the shell into two nearly equal
parts, Cardinal teeth, sulcated. Na-
ker, pearly white, and iridescent,
Remarks. -~ This shell resembles the
last in its color, outline, and glabrous surface.

~ The teeth very much resemble those of the

last, and there is also in the left valve, the
rudiment of a second internal lateral tooth.
The principal difference is in the smaller size
of the present shell, and the remarkable row

of horns, which furnish the specific designa-
tion. These horns are not opposite each other,
but alternate, and the highest one is in the right
valve, nearly as high as the summit, In both
the above mentioned specimens, the number

of horns is three on each valve, and the rudi-
ment of a fourth on the extremity of the basal
edge. We rarely find shells from different and
distant localities so much alike., Almost the
only difference is in the elevation of the beaks
of the former being greater than that of the lat-
ter. Exclusive of the beaks, the length, breadth
and diameter of the shells, is precisely the same.



NO. 6, FEB. 1962

STERKIANA : ‘ 49

6. Unio Verrucosus. ng. 6{;’ e

Shell sub-longitudinal, sub-truncate before,
irregularly tuberculated; tubercles transversely
compressed; inside brownish red.

Hab. Ouisconsin River. Mr. Schoolcraft
Lake Erie. Major Delafield.
The collections before mentioned.
Diam. .9-1. 6 Length, 1.7-3.06 Breadth,
1.95 - 3.15

Shell sub-quadrangular, thick, rounded
behind, biangulate and sub-truncate before;
beaks elevated and recurved
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ligament deeply inserted between the valves;
hinge-margin nearly swraight, compres-
sed alated, heel-shaped, and making an ob-
tuse angle with the anterior margin; basal mar-
gin rounded; epidermis light green, tinged
with reddish brown; surface of the anterior
part studded with irregular transversely com-
pressed tubercles. Cardinal teeth cre-
nated or sulcated; cavity of the beaks very
deep, compressed angular and directed back-
" wards under the cardinal tooth; Naker brown-
ish red with a tinge of blue, er light chocolate
colored, slightly iridescent on the anterior part;
the other dull and not highly polished; posterior"
muscular impression deep and rough.

. Variety (a.) has the epidermis of an un-
commonly light green without the brown tinge.

Hab. Lake Erie. Major Delafield's
. collection. '

Diam. .8 Length, 1,65 Breadth, 1.9

Variety (b.) is a slender and rathier thin
shell; epidermis very pale green; Naker
pearly white, polished and iridescent.

Diam. .9 Length, 1.6 Breadth, 1.9
Locality and authority as before.
Remark. --If astraight line is drawn

from the beak to the base, through the cardi-
nal tooth, it will divide the tuberculated from
the smooth part of the shell, in all except the
.variety (b.) in which the tubercles extend a :
little farther back.

; ! a. inside.
7. Unio Nodosus. Fig. 7 ATy ad)

Shell, sub-quadrangular, sub-longitudin-
al, emarginate before, knotted, ridged, cor-
rugated; lateral tooth terminating abruptly.

outside

shaped appearance.

Hab. Ouisconsin. Mr. Schoolcrafrt.
Collections of Lyceum and Dr. Mit-
chill, My Collection,
Diam. 1.8 Length, 2.5 Breadth, 3.0

Shell, thick and ponderous, short and very
obtusely rounded behind; beaks distant, elev-
ated, eroded, chalky or greenish white, with
the ligament passing between them. Anterior .-
lunule, compressed, wedge-shaped, separated
by a deep groove, ending in the emargination
in front. Hinge-mar - :
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gin, straight with the beaks projecting above
it; anterior dorsal margin rounded; anterior
margin emarginate; anterior basal margin;
compressed and a little shortened, basal and
posterior margins rounded. Epidermis horn
color, surface irregularly corrugated and tu-
berculated all over, except a small portion of
the posterior side. Tubercles largest near the
centre of the disks, and often eroded; a strong,
elevated and nodulous ridge extending from
the beaks to the anterior margin and project-
ing in front. Cardina! teeth sulcated

.and crenulated. Lateral teeth short, thick,

rough, crenated and terminating abruptly at
both ends. Cavity deep and angular admit-
ting the end of the fore finger,

Remarks. -~ The breadth from the emar- .

‘gination w the posterior side is equal to the

length of the shell, Two specimens in the Ly-
ceum's cabinet are wrinkled regularly and

‘ beautifully across the transverse striae on the

anterior lunule, giving to that part, a feather-
Other specimens have the
lunule wrinkled and granulated, This shell
will stand on the posterior side though not quite
erect, but leaning towards the hinge.

8. Unio Tuberculatus. Fig. 8.{
Shell, long-ovate, surface corrugated,
waved tuberculated, ribbed. Disks compres-
sed, base falcated.
Hab. Ouisconsin, Prof. Douglass.
Cabinets of Lyceum ‘and Dr. Mitchill,

Diam. .7 Length, 1.3 Breadth, 2.4
1.3 2.3 4.2
1.3 4.5

2.4
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: " Shell thick and rugged; anterior side com-
- pressed, narrowed thin; posteriar side rounded,
short, obtuse, and broader than the interiour.
Beaks flat, placed about two ninths from the
posterior end; ligament higher than the

beaks; hinge-margin nearly straight, ele- .

‘vated, compressed and carinate before; basal
 margin compressed, falcated anterior dorsal
emarginate, anterior basal, projecting; ante-
rior margin narrow and rounded. Epiderm -

is dark brown or horn color, Surface thick-'

1y and irregularly tuberculated, tubercles elon-
~ gated longitudinally; those near the base lar-
ger; an elevated ridge extending from the
beaks and : ’
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projecting on the anterior basal edge; irregular
profound, nodulous undulations radiating from
the elevated ridge to the hinge and anterior
: margin. Cardinal teeth crenated; late-

ral teeth long, and striated; posterior muscular

i 1mpresslon deep, and the anterior half of it -
rough. Cavity, angular compressed, di-
rected backward under the cardinal tooth, ad-
mitting the end of the finger. Naker pearly
white, with irregular spots of greenish, irides-
cent on the fore part.

9., Unio-Rugosus.  Fig. 9.

Shell broad.ovate; surface wrinkled tuber-
culated, ribbed, waved disks swelled; base
falcated. ‘

Hab. Ohio. Mr, Collins.
Mr. Collins“ Collection.
Length, 2.3 Breadth, 2.9 Diam. 1.5
Shell narrowed, compressed and thin be-
_fore; short, obtuse, rounded and wider behind;
beaks slightly elevated; ligament more ele-
. vated than the beaks; hinge-margin com-
pressed, carinate; basal margin falcate, emar-
ginate, and compressed; anterior margin sub-
angulate; anterior dorsal margin sub-truncate,
nearly straight; anterior, basal margin project-
ing, Epidermis dark brown, under the epi-
dermis pearly white, Surface rough and
scaly, wrinkled transversely and waved longi-
tudinally, having distant irregular transwersely
compressed tubercles; a broad nodulous eleva-
ted somewhat double ridge extending from the

" Mr. Say.i

beaks to the anterior basal edge, and project.—-‘
ing on that part; a broad furrow or wave be-
hind the ridge ending in the emarginate basal
edge; and a furrow before separating the ante-

rior lunule; small oblique waves radiating

from the ridge to the hinge and anterior dorsal
margin. Cardinal teeth sulcated; late-
ral tooth striated rough and in the left valve
somewhat double: Posterior muscular impres-
sion deep and partly rough. Cavity of the
beaks angular, compressed and directed back-
ward under the cardinal tooth, Naker pearly

_ white, and on the fore part iridescent.

Remarks. -- This shell agrees in some
parts of its description with the U, Tubercula-
tus. It is, however, while of the same length,
of only a little more than half the breadth, and -
yet of longer diameter. The tubercles, also are
very different. In the U. Tuberculatus they are
compressed lon=

(Page 127)

" gitudinally, inthistransversely, in

that they are crowded and small: in this they
are distant and rather large. The elevated
ridge in that is higher and narrower; in this it
is broader and more depressed; in that it conti=~
nues of nearly the same breadth to the base; in
this it diverges at the base, to about four times
its breadth at the beaks. The shell above de-
scribed has the appearance of age. The tuber-
cles, as well as the beaks are much corroded,
and the epidermis is cracked and broken in
many places.

Remarks on the first section, viz.
°*Cardinal teeth, very thick.

To this section belong the U, Peruvi-
ana, ligamentina andobliqua of M,
Lamarck, andthe U. Cylindricus?.of
The shells in this section bear in
many respects, a resemblance to each other.
They are all thick, and have a very strong hin-
ge, with, in most cases, deeply sulcated car-
dinal teeth, and a cavity under the beaks, more
or less angular and compressed, extending un-
der the cardinal tooth. They are nearly all
waved, wrinkled, or tuberculated on the out-
side. From the last two characters, however,
some varieties of the U. Crassus are ex-
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excepted, which have little or no cavity under
the beak, and a small extemal surface.

It may perhaps be thought that we have
made too many distinctions in this section,

‘and that several of the foregoing ought to be-

long to the U. Crassus, but they are much
more unlike than many which are admitted to
be distinct species, and therefore they require

a separate description. And when it is observed :

that we have not yet enumerated all that have

‘been supposed to belong to the numerous fam-

ily of the Crassus - that the ascertained
varieties of that species have already been de-
scribed to the number of eleven from (a) to (1)
inclusive; and that among these varieties are
several which M. Lamarck has described as
different species — and that the foregoing are
all very distinct from each other, 3o as to be
instantly recognized by even an i_néxperienced
observer — we shall perhaps be justified in dis-
criminating the above, and several others also,
which belong to the next section. '

(To be continued.)’

EDITOR'S NOTE. The second p_a'r; of Barnes' paper will be reprinted in
a future issue of STERKIANA, together with the places illustrating both parts,

A. L.

ERRATA

Page 3, right hand column, para. 2, liné 9, for "with" read "will"

Page 9, left hand column, para. 4, line 1, for "paruvs"” read "parvus"
Page 35, right hand column, para. 2, line 5, after "Edward" add "Island”
Page 51, Editor's note, line 2, for "places” read "plates”





