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ADVERTISEMENT.

The publication of the series of volumes on the
Harriman Alaska Expedition of 1899, heretofore pri-
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PREFACE

Tne present volume comprises two papers: one on the Land
and Fresh Water Mollusks of Alaska, by Dr. Wm. H. Dall;
the other on the Hydroids of the Expedition, by Prof. C. C.
Nutting. Dr. Dall’'s paper has not been previously published ;
Professor Nutting’s appeared in the Proceedings of the Wash-
ington Academy of Sciences in May, 19or. The number of
new Mollusks here described is twelve ; of new Hydroids twenty.

C. HART MERRIAM,
Loditor.
WasaincToN, 1. C,,
June 15, 1905.
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LAND AND FRESH WATER
MOLLUSKS OF ALASKA
AND ADJOINING REGIONS



NOTE

Tue following memoir has been prepared to bring together
and modernize the data existing in the literature, and to combine
it with the new material obtained by the Harriman Expedition
and such as was accessible elsewhere from the same region.
In order to accomplish this, and because of the uniformity of
boreal faunas all round the northern hemisphere, it has been
necessary to examine the entire boreal fauna of North America,
Greenland, and the adjacent parts of eastern Siberia.

The material examined has been that collected by the Harri-
man Expedition; that obtained by the writer during explora-
tions in Alaska from 1865 to 1885, and now in the National
Museum ; collections from various collaborators of the Museum,
members of the Navy, the Revenue Marine, and the Geological
Survey of the United States ; and certain material borrowed for
examination from various sources. On the whole, though the
collection is not remarkably large, itis probably the largest and
most complete, for the region, ever brought together.

The text figures have been generously lent by the Smith-
sonian Institution.

I am indebted to Mr. Bryant Walker, Dr. J. F. Whiteaves of
the Dominion Geological Survey, Dr. H. A. Pilsbry, of the
Academy of Natural Sciences, Philadelphia, and numerous
other correspondents, for advice and assistance ; and to the au-
thorities of the U. S. Geological Survey, the Dominion Geolog-
ical Survey, the Smithsonian Institution, and the U. S. National
Museum, for facilities for study and access to collections, for

all of which I am deeply grateful.
WM. H. Dacrwr.
SMITHSONIAN INSTITUTION,
Washington, D. C., Sept. 17, 1904.
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LAND AND FRESH WATER MOLLUSKS OF
ALASKA AND ADJOINING REGIONS

BY WILLIAM HEALEY DALL

GENERAL DISCUSSION AND RESULTS

THE first object of this work is to sum up the known mollus-
can fauna of the land and fresh waters of Alaska. This has
involved an examination, not only of the species obtained within
the political boundaries of Alaska, but also those of the adjacent
region to the west, east, and south. The result is that, for North
America north of latitude 49° North, the work includes a sum-
mary of our present knowledge of the mollusks, deduced in part
from the literature and in larger part from material actually
examined. To this is added a briefer examination of the mollusk
fauna of the adjacent parts of eastern Siberia which has to some
extent modified that of Alaska. As a whole the work may be
regarded as forming a synoptic manual of the boreal land and
fresh water mollusks of the western hemisphere.

I. SUMMARY OF THE DISTRIBUTION OF FRESH WATER SPECIES
IN ALASKA AND ADJACENT REGIONS,

It was thought best to tabulate the species of rivers and lakes
according to the drainage systems in which they are found.
Of course these systems are not geologically ancient, and it is
even probable that some existing species of the Mississippi
system were trapped by the changes of level which, according
to Gen. G. K. Warren, U.S.A., secured, for the Red River of

(1)



2 LAND AND FRESH WATER MOLLUSKS

the North, part of the channels which earlier discharged into
the Gulf of Mexico by way of the Mississippi. It is probable, for
the region under review, that the entire molluscan population
was exterminated or driven south during the Glacial epoch, and
that we now have to do with immigrants from the south whose
distribution has taken place since that time.

In the following tables all doubtful species are omitted, so
that the fauna tabulated, if not complete, is at least well estab-
lished so far as it goes.

The following areas are represented in the successive columns
of the table:

Asta. — This column indicates those species known also to
inhabit the eastern portion of Siberia, Kamchatka, and the
Chukchi Peninsula, together with the Commander Islands,
which are obviously populated from the Asiatic shores.

Yukon. — This system includes the entire drainage basin of
the Yukon and the tundra north of it, as well as the area drained
by the Kuskokwim River, or all of Alaska north, northwest,
and westward of the Alaskan Range, as well as the area behind
the Coast Ranges and between them and the northward exten-
sion of the Rocky Mountains, drained by the Yukon and its
tributaries.

Alaska. — This system includes all of the Aleutian Islands,
the area on the Alaska Peninsula and continent between
the Coast Ranges and the Alaskan Range and the Pacific
north of latitude 54°. This system and the following one are
really continuous, the Alaskan being really only the north-
westward extension of that here designated as the Pacific
system.

Pacific. — This includes the coast drainage of British Colum-
bia, the basins of the Fraser and Columbia rivers, the coastal
part of the State of Washington, and the northern part of Idaho
and Montana west of the Selkirk Range and its more southern
equivalents in the Rocky Mountain region.

Mackenzie. — This vast system includes the basin drained by
the Mackenzie River and its tributaries, covering northwest
Alberta, northeastern British Columbia, the northwestern two
thirds of Athabaska, and the Mackenzie district. =
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Hudson Bay. — This system, the largest of all, comprises the
entire area draining into Hudson Bay, including Keewatin, the
southeastern corner of the Mackenzie district, eastern Atha-
baska, the whole of Saskatchewan, the southeastern two thirds
of Alberta, Assiniboia and Manitoba, the drainage area of the
Red River of the North in the Dakotas and northeastern Minne-
sota, all of Ontario, Quebec, and Ungava north and west of the
“ Height of Land.’

Canada. — This system comprises the drainage of the St.
Lawrence and the Great Lakes south and east from the Height
of Land, including the island of Anticosti.

Labrador. — This comprises the area draining into Ungava
Bay and the Atlantic north of the Straits of Belle Isle and the
Height of Land, being the Labrador coast and the northeastern
part of the Ungava district of the Dominion of Canada.

A few species are noted from Greenland; when peculiar to
Greenland, or found in Greenland and also on the continent,
the species have been entered in the Labrador column but dis-
tinguished by an asterisk.

The vast territories included in these drainage systems are,
it is true, only partially and imperfectly explored for mollusks.
Yet certain portions of them are tolerably well known, and the
uniformity imposed on the fauna by its high northern position
and unvaried conditions leads to the belief that while much is
yet to be known in tracing out the details of distribution, little
is to be expected in the way of absolutely new species, even
from this immense territory still to be explored. It would be
rash to conclude that nothing new remains to be found; but it
certainly behooves us to be moderate in our expectations.

It is probable that new additions will be made from among
the ranks of the smaller species, such as Corneocyclas (or Pi-
sidium), Vertigo, and the more minute Helicide. Perhaps a
considerable number of the more southern forms which are
known to approach the boundary will eventually be found to
pass beyond it; and other additions to the list will result from
the more careful discrimination of similar or closely allied
species.
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TABLE 1. DISTRIBUTION OF FRESH WATER SHELLS NORTH
OF LATITUDE 495, ACCORDING TO THE DRAINAGE
SYSTEMS NOW EXISTING.

e
5 5 s
=3
Name of Species. % -§ ﬂ .E _E g ‘g .E
ol e (g 3 3
&
Lymnza stagnalis .......oce0meennee P o o o o o o
Lymnza petersi....... o AR S kA e o| o
Lymnaea atkensis,....ooiorser-cersrnsasssansns a
LymnsEs MEFASOMA . uurwrmsssrsnasssssnannsns o o
Lymnea emarginats ......cooeesienanses o o o
Lymnea binDeyl o.cvei susassascivanacnmnes o o o
Lymnes preblel ....c.ccomcaesunssnansnrsrnane o
Lymnza columella .................... L o | o
Lymnza randolphi ........cccnevene. s o o
Lymnaea kirtlandiana ,......cocoiimecmmmmmes 3]
Lymneea truncatula ... cccivseammssssnssassans| O o o o
Lymneea hamilis .. ..o i cansaasnass o o
Lymnza desidiosa.......cooevcviannnnnnnne.e. o o o
Lymnzea galbana.......cocirercsnanses diian o o o o
Lymnaea halbolli ........ccovrnersrnesnnssnsns o | -*
Loymnmses vabli e i i e o o o o o o o*
Lymneea palustris.....cecsaresscusssssannennas] D o o o o o o o
Lymnmea TeleXa.. cieerersissanassssasansansss o o
Lymneea catascopivim ....ve.cvnvnnsssascnsas o o o o o
Lymna=a adeline .....c.ccoeniimiinrnnns S o
Lymnea? perpolita...cocovesesasnsaresssanses o
Lymnmea cAperata ......cossmsssssnnssnsnsnsass o
Lymnzea anticostiana...... e S ea daa o
Planorbis bicarinatus.........cccoenmenmssnnnes o o o
Planorbis corpulentus ........ kit e o o
Planorbis blnnevi........c.ccccemomannsesasas- o
Flanorbis trivolvis ......ccrexnsrnesosmssnses 0 o o o o o
Planorbis campanulatus ........ccoenveenee. o o o
FPlanorbis var., rudentis.....cooesennmmsnsnns o
Planorbis exacuous ......... o 0|
FPlanorbis var. megas........ccccoausmnenannnss o
Planorbis opercularis........ coeeunes —— o
Planorbis var. planulatus.......c.cecmmmenane o o
Planorbis hirsutus .............. e Eieln (s} o o o]
Flanorbis var. deflectus.........cccconmnennnes o| o o o | o
Flanorbis parvus ............ R e R e o o| o]| O
Planorbis vermicularis......c.ccvrranrnsnnnns o o*
Planorbis nathorsti ........cccceccecaicnsnanns o*
Planorbis arcticus.......... Tl S o*
Planorbiz umbilicatellus ........cconnnmnnenss o
Planorbis crista . ...cocesssossssrsasssnrsansss c| o
Segmentina armigera ........ asaenas c| o] o
Segmentina christyi......ccccenenrnns s = o o
Physa heterostropha........ THERECS. - LAl o| o| o
Physa gyrina.......... b e e A S o o o o
Phivaa s Il ..oo i ueinsacnsssnsvsmananiie o o
Phiven Yordi...coiiaae it i sivhs o 4 ?
Physa propinqua...........c.... e e o
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TABLE 1. DISTRIBUTION OF FRESH WATER SHELLS NORTH
OF LATITUDE 49‘5, ACCORDING TO THE DRAINAGE
SYSTEMS NOW EXISTING.— Conlinued.

Hudson Bay.

Name of Species,

Mackenzie.
Canada.
Labrador,

Asia
Yukon
| Alaska,
Pacific

(=]

Physa ampullaces .........coocersiesssareanans
Aplexa hypnorum ..........co0ninnineennnnes o
ATCRINETIVIIANIS .. oo oooirainscs s nsmassncas |
Ancylus T e S e S
amrplumdenptlls ... . .coceceseasrassesarrnisns o
Ancylus kootaniensis.........ceuieessnnesnes o -
Goniobasis plicifera .........oceeeiecsensenss o
Amnicols Bmoss .......co0e.neneansnnanianeans
Amnicola pallida.......... < R ki
Amnicola emarginata .........ccccicene0nene
En:nimla cincinnatiensis .......covevrnnasns
yogyrus i
Pamaﬁnpﬂﬁpidaria ........................
Fluminicola nuttalliana........covecimnecnens |
Fluminicola virens ,......ccosemnessssnrnsssnt | | o
Valvala ricaringaba. ... ..coeceeeraiesnssnnsans |
Valvata sincera............ e e
Valvmta FewiEl oovernicncinininenincncnsasins
Valvata var. helicoidea.................
Valvata merpella.....occoenmeeeerecneinnvanial
T L b s 1L [
Campeloma decisum.........c..vvevsensnsenns f
Lampsilis ventricosus. ......... i a dow s da wa | {
Lampsilis luteolus...........ccciieeeinivannnd| - h 0
I
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Lampsilis borealis ........cccccueerennennnnand]
Lampsilis radiatus............c.co.... -
Lampsilis ligamentinus.............oevnenen.
I‘mﬁilis mms BEERFEFERENFEFFAFF A d T e nanann 1
Lampsilis ellipsiformis.........c..c.cceunuee. | |
Lampsilis alatus,..........ccccememinnncacinnens |
Eampsilis gracilis......ucueesesnsmeenrsorns |
Strophitus rugosus..........ccceesuunes i
Anodonta beringiana.........esseiisesssseses| © o o

Ancdonta oregonensis......... R n i e <]
Anodonta nuttalliana ............co0e0 ceees
Anodonta wahlamatensis .........ccceeueenn,
Anodonta L e R
Anodonta impfi-:ata ...........................
Anodonta grandis ........ccerererneriinnianes
Anodonta kennicotti _.........ccneimmsmnrsenss o
Anodonta pepiniana .........cecccescieinsnn
Anodonta kennerleyi........... e as s o
Gonides angulata .................ccccceiiaeaie o
Anodontoides ferussacianus .........cccoueee
Symphynota costata..................
Symphynota complanata........cocenenennis] o

argaritana margaritifera........ ey | o
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TABLE I. DISTRIBUTION OF FRESH WATER SHELLS NORTH
OF LATITUDE 4G°, ACCORDING TO THE DRAINAGE
SYSTEMS NOW EXISTING.— Continued.

Name of Species.

Asia
Yukon
Alaska.
Pacific

Mackenzie
Hudson Bay
Canada.
Labrador

Margaritana var. faleata ............ ........ o | o
Unio complanatus .......ccceuee e e
Ouadrula plicata ..... e e
Cuadrola undulata.......ccemmmansssssssassns
CadralaheErnes e e i s
(Quadrula lachrymosa .........coceceieianens
(Quadrula rubiginosa .......... R L -
Spherium SIMILE ......c.eeennsreensnnsseasass
Spharium striatinum...........coeeveeennnecss o o
Spharium solidulum,....... R A i
Sphrium stramineum ......... R
Sphzerium rhomboideum......cocecsseasaas o o
Spheriom WaIKETI.....cocanrmnssermmmssasennss o
Sljhmium .Fa-bﬂ-le ArdrEdE R AR AR RN R R RNy
Sphaerium occidentale....... S il i o
Spherium patella .......ccoimesessnmeavinoanss o
Spherium emarginatum ,...ccoeeevesiiearnas
Sphaerium tmidum. ..o nsersssssssnssnins
Spharium spokani...... T
Sphzrium raymondi ........... e e e
Spherium partumeinm .....cooeeess rarsrsaane
SphErium JAYANUI ..uieserens snssssasmansnss
Spherium tenue........ wua watama v s S e o o
Spheerium transversum .......cceesceceneancss
Spheerium truncatim. . .....ccevssssimnsssssses
Sphaerium lenticulum,.....oeene. e R o
Corneocyclas virginica.........coocnvenenienes
Corneocyclas idaho€nsis ..vecvmiesessinsanss
Corneocyclas scutellata.. ... cocvnmenminenneas o
Corneocyclas mquilateralis ..................| ©
Corneocyclas COMPTESSa ....ocvvemarasinnusns
Corneccyclas variabilis .........ccceemveninnes
Cornencyclas abdita ....cecovenmannsansascans| ©
Corneocyclas ventricosa ......... e o
Corneocyclas rotundata........coonnemneneees
Corneocyclas steenbuchi.......... o%
Corneocyclas occidentalis.........oveieuis - o
Corneocyclas ultramontana.......cceue. wan o
Corneocyclas arctica ............ S o
Corneocyclas nivalis ...oresanssssssnarsans
Corneocyclas glacializ ........... R s e
Corneocyclas pulchella .........coocvieanenses o
Corneocyclas henslowana ........... o o
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11. SUMMARY OF THE DISTRIBUTION OF THE LAND SHELLS
OF ALASKA AND ADJACENT REGIONS.

I have summarized the distribution of the fresh water shells
by drainage areas, as perhaps the least objectionable method of
connecting the facts of distribution. But the land shells require
a somewhat different treatment, since their distribution has noth-
ing to do with currents of water, though sometimes a snail may
be carried in the spring freshets under the bark of a floating
log, and by rare chance survive to be stranded by the falling
waters somewhere down stream. A certain amount of move-
ment of the minute forms may result from the distribution by
high winds of dead leaves and other light material to which the
smaller land shells are accustomed to adhere. Pieces of ice
from smaller brooks carried by freshets may also convey a cer-
tain distance and deposit, when stranded by falling water, pieces
of bark or leaves containing snails or their eggs. Such chances
are too rare to be made much account of, and doubtless the dis-
tribution of our smaller snails is brought about in the main by
the slow movement of individuals.

The Pulmonate fauna of Alaska is composed of four elements :
contributions from the faunas of Asia, of the Pacific Coast of
America, of the Canadian (or Hudsonian) region, and of the
circumboreal or common subarctic fauna of the whole northern
hemisphere.

In tabulating the distribution of the species a column may be
reserved for each of these elements: the circumboreal column
being headed ¢ Europe.” A column may be reserved for Green-
land, and another for the approximate highest north latitude
which the species is known to attain. This means for the snail
not so much differences of temperature corresponding to latitude,
as differences of period in activity, which diminish as one pro-
ceeds northward. Snails at Point Barrow must remain in a
state of hibernation at least nine months in the year, and I sus-
pect that this more probably brings a limiting strain on the
vitality of the organism than would the mere occurrence at times
of a specially low temperature.
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TABLE II. DISTRIBUTION OF AMERICAN LAND SHELLS
NORTH OF LATITUDE 49°.

T r P
a0 A S S ; <
: i |31 €|l313]E e
Name of Species, i g i E
< gl R T e
| e
Helix hortensis .....cciececeeccscernmerasosnins o o 54°00’
Epiphragmophora fidelis .............. e o o o 5% oo
Zodgenites harpa.......... SR a8 o | o o 66 oo
Vallonia pulchella........ccccenicenicccnsaares| © o | o o 54 0O
Wallonia costata.........ccicuvucainuiaisensunas o (<] o 51 0O
Vallonia gracilicosta .....cccccveiinrnrssnnsns o 52 20
Vallonia RIDGlR .uuvecerinnensmeenssnnssnsnsnnis o 0 50 0O
Vallonia agIAtiCE ;.. cuvessmsusasrnnsssnanassas] (0 o o 50 0O
Polygyra devia.....ccocanivenrrenseninansianans 0 50 0o
Polygyra columbiana..........cccovnmmenennss ) 0 6o co
Polygyra townsendiana ..........ceevecenans o 50 0o
PolygyTa geriang .u.oesessensonninessasmananss o 40 0O
Polygyra monodon....... i ad ) 51 20 |
Polygyra albolabris .......... srsensasrensats . | © 53 oo
Strobilops labyrinthica .......ccoccicimnnanes | o 51 20
Bifidaria armoifer ,.......qereeceemsrnmecsessss o 52 10
Bifidaria contracta.......... % neea L o 50 00
Bifidaria holzingeri ......... e e sk e o 52 1o
Bifidaria pentodon.................... S o 51 20
Papillablandt s i o 52 10
Fupilla muscorom ..... e s ] ] o £Q OO
Vertigo hoppii..........cccccvininsniarinensees o | o 70 co
Vertigo modesta .......cccousesasaruansasnnnsey O o o o 63 oo
Vertigo columbiana.........ceecumecsscsssincs o o j 57 oo
Nertigo gouldile..ccciiissens svassssesnnassa o 51 OO
Vertigo ventricosa......ccoumneiassssuonisssae o 51 25
Vertigo binneyana......ccccceeeeeesansesasaes o | o 50 00
Vertiposomates: - oo L e o =} o 57 35
Vertignd RICEICR. . oaeanrnssnsnsnnssninsanins s:| O o o 65 15
Cochlicopa lubrica..........corssmssrsmnnnnncen o 3] (4] o o 71 20
Circinaria vancouverensis ...... ARl o o 59 €O
Circinaria var. chocolata..........ccorssnna- o 57 oo
Circinaria sportella .........cc.eenrcensncnnans o o 59 co
Circinaria var. hybrida...........c.cconcaanse o 0 55 oo
Vitrinn angelics, , v..ovseanmssnsnassesnnssesis o 72 00
Vitrina limpida ........cocomrerevnnnsnarancenss o 54 00
Vitrina alaskana ......... S e o o §7 30
Vitrea radiatula..... ... ccoonassisnisnnanannins] 0 o o o o 71 20
Nikrea il 1 2 o e 0 o | 6100
Vitrea binneyana.........ccccaeaeasamasens vas o o 50 0o
Vitrea indentats........osmninsmmsansnsnananan o S
Euconulus trechiformis ......ccocvvcninceien o o o o o Q 70 0o
Zonitoides nitidus ...........cuccisssisrneneans] 0 | @ [ O | © o | 6100
Zonitoides arboreus.........coivneseerrnsnnass o | o |0 | o 61 oo
Zonitoides randolphi .............. o 59 30
Zonitoides minusculus.......c.eeeueees R o o o 59 oo
Zonitoides milium ......ceverenniencsonins snans o 50 00
Zonitoides pugetensis ........ceeesssssmssnsass o 49 ©0
Pristiloma lansingi........ccceensssrssnsnnnsass o 49 o0
Pristiloma stearnsii ........ccxnssrsssssssnnans o o 59 39

- - — e — —
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TAELE II.

DISTRIBUTION OF AMERICAN

LAND SHELLS
NORTH OF LATITUDE 49°.—Continued.

H

. i g ﬂ E -
Name of Species. 4 g 2w é ! %‘ o
- Iﬂ E 3 3 :
| - E | & =
\ ‘ [ |
; |
Pristiloma tayloti....ccccienmnrersvencanseones o . t 49°00"
Pristiloma ? arctica .....c...c.ccoevvvvenineens o I | 7125
Agriolimaxz agrestis...............ccccenenneed| O o | o || o | 6100
Agriolimax hyperboreus.............coceen] © o o o | o 65 oo
Agriolimax berendti..........ccocoeviniinia. o 40 DO
Prophysaon andersoni........ccccveeivnennees o 49 00
Prophysaon var. pallidum .................. o | o 54 45
Prophysaon var. raciﬁcum, ................. o 49 00
Prophysaon humile ........cceevviininnannn o &} 55 38
Ariolimax columbianus.......cocormereesaeans o a 58 oo
Pyramidula solitaria ,.......coccicmmmmmnsessss o o 52 0O
Pyramidula striatella..........c..ecveeersennns o 61 oo
Pyramidula cronkhitei............... e e | o 61 00
Pyramidula asteriscus ..........ccceenieeasnrns (?) | o 49 oo
Orechelix strigosa .........c.coceveievivinanans (o] 49 30
Oreohelix var. cOOperi.....ccccoevinsivncesans o 49 00
Helicodiscus lineatus......couereeneinrncesnrnn (o] o 50 00
Punctum pygmaeum........... il LGl o | o 50 00
Punctum clappi ......civieeciiiciiscenisscinn o 49 oo
Punctum conspectum.......ccceeeenesnirernens 0 o 0 60 00
Sphyradium edentulum.............cvnvnnenne o o |o|o o 65 20
Succinea oregonensis............. R o | | 49 00
Succinea retusa ..... o 0 o 67 oo
Snccinea hawkinsi............cociniieiinninnne o o 57 00
EUCERTII WM = nimansicnnsnsnmasss susnn annssasas o 62 oo
Succinea gronlandica ..........cccooeveeneeet o 65 oo
Succinea grosvenori.....coceeeeiccsssrnsnsass o 6z oo
Succinea var. alaskana ..........ccovivinnens o o 63 30
2] e | o 1 Cle L o 40 00
Succinea puttalliana ...........cccoeeeenennnree o 49 00
Succinea obliqua ............ IR Ty o 61 oo
SICCAMER CIEYRIR. .. uucuasssvnsssinsmspmnsnionsas] O o o 65 30
Siphonaria thersites...........ccccccveennneees] o o 6o 30
gnchilf_ium RIS it oy mn e e oo o o 6o 30
arychium exigoum .........cocenememconennes o ] 50 0D
Carychium exile........ o 50 00

III. SUMMARY OF THE MOLLUSK FAUNA OF NORTHEAST-

ERN

ASIA.

The land shell fauna of the northeast extremity of Asia has
little individuality, but represents a mingling of the depauper-
ated extremes of the faunas of northeast China, and of Europe,
with that series of species which is sometimes called the circum-

polar or circumboreal fauna.
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Much of the apparent poverty of the fauna may be due to
insufficient collecting, but even when the most generous allow-
ance for this factor is made, it still remains certain that the
molluscan population is far less in variety than might reasonably
be expected.

The Palearctic fauna of Europe appears to extend clear
across northern Asia, losing a large proportion of its species on
the way, until (if the circumboreal species be excluded) only
about thirty species reach the headwaters of the Lena and the
barrier of the Stanovoi Range. A very remarkable local fauna
exists in the great ‘relicten-see’ of Siberia, Lake Baikal, but
it does not appear to have tinctured the east Siberian fresh
water fauna outside of that lake, to any appreciable extent.
It is possible that the comparatively recent emergence of a large
part of eastern Siberia from the sea, and the presence of the
vast desert region to the south and west, may enter into the
explanation of this sparse shell fauna, as well as of some of the
peculiarities of the Baikal faunula.

Southeast of the Stanovoi Range we find between the moun-
tains and the sea, the valley of the Amur and several smaller
valleys, such as the drainage basins of the Ud and the Tugar.
To the southwest the sources of the Amur emerge from the
deserts of Gobi and Dauria, and along the line of these water
courses has crept a certain number of molluscan forms inti-
mately related to or identical with those of Mongolia, China,
and the Orient. This forms the second element of the fauna
of northeast Siberia. The number of purely endemic species
is remarkably small, and a portion of those claimed to be of
this character are probably mere local mutations of widespread
Palearctic forms already known. Yet it would seem as if a
more thorough exploration must add largely to the species
now known, and it is almost incredible that the luxuriant
fertile valleys of Kamchatka and the innumerable streams
and lakes of that country should not be well populated with
mollusks.

There are few species which seem to be common to the shores
of Bering Sea, both Asiatic and American, such as Swccinea
chrysis, Punctum conspectum and Anodonta beringiana. There
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is one local species, Eulota weyricki, known only from Sak-
halin Island ;' and another, Helicigona subpersonaia, from the
valley of the Ud. Three forms of Vivipara (of which two are
probably variants of Chinese forms) are the only local species
of the vast Amur valley, or drainage, not known from other
regions. Nine specially Kamchatkan species have been de-
scribed, but about half of them are doubtfully distinct.

The total number of land and fresh water mollusks known
from the Amurland, Sakhalin, Kamchatka, the Chukchi Penin-
sula, and the Asiatic coast north of the Amur and east of the
Stanovoi Range, is only eighty-two.

Of these, thirteen are circumboreal species and twelve are
supposed to be locally peculiar. The remainder are distributed
as follows:

Percent
Europe and west SIberin.......coceiesrnmniisusssnsssnssssnsssisansacasissnses 55§
T e e S L S 22
L e e e e R o I3
R e R R S R e ok [

Of these erratic species a few may be especially mentioned.
Margaritana margaritifera, as is well known, is absent from
the whole of the great northern central region of North America,
though it appears in the lower Saskatchewan, the sources of
the Missouri, and in eastern Canada, while on the Pacific it
ascends at least to latitude 56° N. In eastern Asia it is known
from Kamchatka, Sakhalin Island, the upper portion of the
Amur basin, and southern Mongolia, but I find no authoritative
record of it thence westward to northern and middle Europe.
Schrenck did not find it on the lower Amur.

Physa fontinalis is reported from the upper Amur and (in a
duck’s crop) the desert of Dauria, but is not known from Siberia
proper, though common in Europe. There is an entire absence
of typical Fhysa throughout east Siberia, so far as reported;
and only one species of Ancylus or Unio is known from east
of the Yenisei River of Siberia.

'In a recent paper Hugh Fulton describes Enlota fllexibilis and E. ( Eukadra)
Jiscina n. sp. as *‘ probably ” from Sakhalin Island; but this seems to me very
doubtful when we consider the size of these shells and the fact that the warmest
part of Sakhalin has a mean annual temperature of only 33.4° F. and for six
months of the year the mean is below the freezing point. The shells are more
probably from Yesso.



I2 LAND AND FRESH WATER MOLLUSKS

Aplexa hypnorum is known from northern Europe, western
Siberia, and the Chukchi Peninsula, but has not been reported
from eastern Siberia, or the Amur, though abundant in Alaska,
and reaching on the Taimyr Peninsula to 73° 30’ north latitude.

Zodgenites harpa is known from northern Scandinavia in
Europe ; from northeastern America, the Hudson Bay territory
and Southeastern Alaska, in America; but in Siberia it is re-
corded only from the easternmost margin, the Chukchi Penin-
sula, Bering Island, Kamchatka and the lower Amur. These
singularities of distribution must await much more extended
knowledge before they can be adequately discussed, but it is
believed that to some extent they are due to the transgression
of the sea, or of glacial ice, over part of the area in which a
species might naturally be expected to occur, thus delaying the
occupation of the entire region by the species concerned.

In the following table the distribution is indicated by the
headings of the six columns. Varieties are not included when
the typical form appears in the table.

Column ¢ Eur.” includes those forms recorded as found in Eu-
rope, including the whole of European Russia and the Caucasus.

Column ¢ Lena’ includes the drainage of the Lena and the
whole of Siberia from the Lena westward to the Ural Moun-
tains. It should be noted that a number of species which reach
the Lena from the west do not cross the Stanovoi Range.

Column ‘Amur’ includes the Amur drainage basin, the Island
of Sakhalin, and the smaller drainage areas between the Amur
and the Stanovoi Range.

Column ¢China’ includes those forms which, having their
center of distribution in China or Japan, extend their range to
the drainage basin of the Amur, though often reaching only the
southern and eastern part of it.

Column ¢ Kam.’ indicates species belonging to the area in-
cluded in the Kuril Islands, the Commander Islands, Kamchatka
proper, the Chukchi Peninsula, and northeastern Siberia east of
the Stanovoi Range and north of Aian.

Column ‘Am.’ includes those forms found in the Aleutian
Islands, northern and northwest America, which also occur on
the Asiatic side.
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The nomenclature is brought up to date as far as possible.
The absence from the list of certain names which appear in the
memoirs of Schrenck, Middendorff, and others, is only apparent ;
they are really present under their revised names. I have
accepted Simpson’s determination of the Naiades, and retain, for
the variety of Unio pictorum which occurs in eastern Siberia, the
early name adopted by Rdssmissler from Ziegler's MS., rather
than the very recent one which has been proposed by Wester-
lund. The list of Amurland mollusks in the Vega Expedition
report includes several which belong only to the Lena province
or western Siberia and do not occur on the Amur.

The material examined from which this and the preceding
tables have been prepared, has been derived from several
sources. The collections of the National Museum containing
the boreal shells upon which the work of W. G. Binney was
partly founded, have been of great help. I have also had the
kind cooperation of Dr. J. F. Whiteaves of the Geological and
Natural History Survey of Canada. My own collections from
1865 to 1899 in Kamchatka and Alaska have furnished much
material. I have also had interesting collections from Messrs.
Randolph, McGregor, Stoney, Hepburn, Arnheim, Krause,
Palmer and others who have visited Alaska for pleasure or in
the Government service. The collections actually made during
the Harriman Expedition were more interesting than extensive,
but have helped considerably, especially those due to the
energy of Prof. Trevor Kincaid, of Seattle, while engaged in
his entomological researches.
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TABLE III.

DISTRIBUTION OF NORTHEAST ASIATIC LAND
AND FRESH WATER SHELLS,

Mame of Species, ! H | .g E l é E 45

ngcmte& harpa - R e 08 L e e S

Vallontn adela W est . e s s s us wom ms o a oo :

FEEEEEEspasEaaEa

WVallonia pulchella Miiller......coociuiaenses
Vallonia costata Miiller .......... .
Helicigona subpersonata Midd.............ccocevnnnrnnnes
Hygromia hispida L.......cccciaimnmunsimnsnnnna sanninass
Hygromia rufescens Penn........cccccvuirranennasesarnrnnns
Hygromia stuxbergi West .......ccouiiiiiiinnriniiainnns
Eulota arcasiana Crosse......ccoeue-. AT A A
Eulota maackii Gerstl. ........coivescsansnnssnssannassinns
Eulota middendorffii Gerstf................. & i e
Eulota vavida Benoon. . - . . ocbe: - o raie eisssnnsh st
Eulota schrenckil Midd.......cccvcciiiceiniciinisninamnnass
Enlota selskii Gerstf.. .....cconmcesmmmennanns A P
Eulota weyrichii Schrenck........ccceniveesenn crsnvaniras
Pupilla muscorum L........
Vertipo alpestris Alder. .. .. ...covniensaressnnsuncnnuvnn sunun
Nertigo arctics Wl o o o i ia
Vertigo krauseana Reinh......c.coccicmimmircniaiainninnas
Vertigo borealis Morel.....c.cccivinieiiineirninnnannanen.
Cochlicopa lubrica Miiller, . e e
Vitrina exilis Morel ........cccovennens e
Vitrina pellucida Mul]er ot e n s ma ey e
Vitrea radiatula Alder., SN ek A A
Euconulus trochiformis Muntagu i e A R e
Zonitoides arboreus Say.....
Limax agrestis L. :
Limax h}'perbcmus “West. .. ey eed s
Arion hortensia FEL ,....oranrmsvng=sassosssramsssassasmanans
Anonrater L. o
Incilaria bilineata Benson..........c.ccomeeiimmmmnsannnana,
Pyramidula ruderata Studer.......cocceeresrnmsnssnsrsansss
Punctum conspectum Bland .......cccociiniinnisrsnnarens
Functum ? floccola Morel..........cccoiniseamnnssnnmmns
Sphyradiom edentulum Drap.....cccevnmiiniciiinianen
SOCCINER PUATIE LS L. i vn i nenssnrnaunnsn enuvasinhattn
Succines chrysis West .......ciosirusnirsruasssssnpanasass
Lymneen stapnalis Ta o oiin i oo snnssni syt
Lymnaa peregra Miller. ...
Lymnzea auricularia L.
Lymnsa ovata Drap.........cictceasnarninnsnvessssnassssse
Lymnza kamchatica Midd.......

T

T

e

Harm s EEEES ERA AR R R SRR AR

B EE AR NS R EE SR R e

Lymnza palustris Milller. .........cooiiniensnnsneinnnnn |
Lymnza truncatula Miiller.........cccovivriiiniiiinnand]

Planorbis limophilus W 1o aie e s ]

Planorbis nitidus MGHEr ....coconimranesmenimeenneniarasunnns
Planorbis contortus MUlEr ...oovveeveiieree e mmans
Planorbiz carinatns MBIET ....ciceerinrarasrasnesansaennms
Planorbis borealis ( Lovén) Wi A
Planorbis kamchaticus West........ocovenvassmmnrsssnsnsas
Planorbis mallendorffii Dyb... e

Planorbis albus Miller .......cceeccvieiiasees srsrasssraanens|
Ph}rsa. foritinglie T ooy il i
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