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THE DISTRIBUTION OF MARGARIZANA MARGCARITIVERA
{LINN. IN NOIEH AMERICA,

By Brvanr Wanxen.

Rewd Bele April, 101,
PLATE 11.

Tars common and well-known specics has the most extensive range
of any of the Unionidm. Ae stated by Slmpeon (1900, p. 677,
it inhabits “all Burope, exeept the seuthernmmont portion; northern
Asia; Japan; nporthern North Amerviea; Leeland.  Its sonthern limit
scems to be about morth latitude 40% It appears te be entiredy
cirenmbereal, except that, so fur as is known, 10 s wissing in the
central part of the North Anmerican continent”,

Wetherby (1881, p. 7) was apparently the first to eall attention
to the pecubine distribution of the species oo s coutivent, and
his suggestion that its absenee in eenteal North Awmericn was duo
to its extinction in that region during the Glusial Epoch, and that
for some reasen it had vot, like its assoelated species, been able to
regain its fermer range upen the retrest of the pglacier, has been
approved by Simpsen {1893, p. 394, and 1896, p. 339), and tentu
tively, perhaps, by Coll (1882, p. 402} and Dall (1905, p. 182,

A recent study of the kuown distribution of M. margaritifera in
North Amerien, and the possible canses for its anomidous charastar,
has raised o question as to the safliclency of Wetlarby's supposition,
and has sugpested that possibly the explanation ix to be sought fo
along an cntirely different line of wogument.

But before ])!H'Hliil!{,: that Rn}ljf‘(:!., it may boe well 1o comsiler the
exuct distribution of the species on this conthiont, so for oax it b
heer mnde kunown,  The cceompunying map (Plate TEY chows with
substantial aceurncy tho present rango of A wwrgaritifera in Notth
Americn, The detailed list of the exnet focalitien, from which it
has been compiled, will o found at the conclusion of the paper.

On the Pacifie ecust, it may be said, In gencral termis, to rang,
west of the Rocky and Warateh Mountains, from southern Aluska
south to Santa Cruz and Merced Counties, Cal., northern Novuda
and Ulah, and possibly into Arizona.  The mest northern leeality
recorded is thut of Dall, at Naha Buy, Alaska. Int, 507 50 N The
mort southern authentie records are the Stani<laus River and
d Co., Cal. The rvecords from Tdube and Uteh are Loth very
wernly north ol these Californinn foeslitios, 14 wpparently
does uot ocenr anywhere In the Colorado Losin, unless Cadi's very
doubitinl citation be verificd,  East of the Heeky Mountaise, i s
only fieen recorded from the headowalers of the Micsouer above
the Tulls (Cooper), sand the Gallatin River (Ually in Montan

Thid woestern vace of wargeritifora in peantine o basne the anew
ususly of o dall purple eolonr, wnd han twiee been deeerilped e
o distinet spoctes, first by Gould In V83U ns A lvemadun fieleala, wl
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WALKER D ON WANNARITANA MALGARITIFEEA. jav

g by Trask in 1855 as A, Vudaensis. Dr. Dall has recently
) vonsblered the western form worthy of vavietal wmgmtmn
swler Goull's pame,  The deep purple nacre, lowever, is not
senrtubly present, and specimens not mfu'quenth occur with the
KaeTy (illllt' as Heoht-coloured as in the typieal form,  Individual
steciniens fromn the eastern states ave occasionally quite deeply tinted
with purple and salmon colour.

U ihe Atlantic coust, the most nporthern record is from Labradoer

Polard), but this is questioned by Whiteaves, It is found in
Sewloielland (Johnson wnd Marshall); Antlcosti (Johnson); New
frumswick (Marthew and Wulker); Nova Scotin (Jones); in the
'!‘hul" tributavies of the St Lawrence wost fo the Bt. Charles

Seerat Quebee (Butehford); in Muoe (TA rmondy; Vermont {Adams,

vt mnd Walkery; Mussachusetis {Calf, Duvis, and Walker); Con-

ekt (Phavis el Wa Hoor): Rhode Isband (,(npvntvr); BEastern

& Yotk { Lowis, Do K, Maesliadl, and \'\’niku), and in Chexter Co,

P and Minehoers, Deloware Co, (Lend, and Sehuaylhill Co,

evivantt Cannor and Orimaen® :

e Mefawnre Con, Pa focndioy is the wost southern yet v orided

s the Atlantie const. B has nof been lstel from Now Jersey ov

Doaare sa feeows §ohve been able to seeertain,

o New York, where 30 attaing ifs extreme eastern ranee, it s
e from Onewda Coo [Tk l\'(fv end Mpreshald), and Foxo Creek,
ey o frbutary of Hm dde Lake {Walk), ‘

crtetal, therelore, it o a\ iw caiid that on the Pacilie vorst it
poitmitesd on the east by the m(i\v Mountaing, and (m the
e peasd, soeonfined ol the region et of the Ayp p nelim
G, o both InsLiances; b ('w‘ 1 hus, in oecasional 1 \L“m( i,
aab Dsedbichd D thie dut m.'im o)mul Elve monntadns, but o sneh
e range i extremaely lmited, Lo the United Stafes, tere s
'l'wu!iw veenrd of s cecurrence bolwoeosn Lewis .Llinl Chiedein
Gen, NOYLLand tlee Fadle of thie Missourn in Mondona, In British
‘i\.i, with noepyle ('N:'l'l)“uil, i has nol been recordod ad o] Tram
cof regian axbawding from the Roeky Mountains casl to Quuebea,
sngle exeeption shove nentioned from Central British Anerica
) bl Dall (15033, who records the typical feastern) form from the
o oo Nankde }Lt wan pear Lake Winnipeg,

) : ceriddering the possille canses of this peculiar distribution of
pecies, 16 18 necessary o take iato consideration not only its
wosl diribution at the present time, but also the geologic changes,
o parl swes have slfected the configuration of the eontinents
C 5w v now axist, nnd which miy have ])I.z)(d an lmportzmt purt in
oo et er preventing the migration of the species in different

e from the primitive plqcv of originaticn. In the first place,
i ‘?[:mmnfrmr:, as Hmited by Simpson, is evidently & very
eens, Thin is shown net only by the enormous range of the
specten {margariiifera), but wlso by the cqually remarkable

sl of lhv ranges of tho six H}lLLl(,h included in the genus,
o vipaily stated, . margaritifera is cireampoler, with the
skt exenption of the central region of British North America,
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A erassa is vestricted to South Furope, where it appavently repls
margaridifera and extends ¢ possibly into Asin Minor, nad s
west Siberia?? (Btwpsen, 1800), AL Lessensis s known only frs
Cambodia and Burwesh, I Hewmdeld Is contined to the mall dvang
of southern Louisiana and Alabama. I monsdonta 1s found ouly o
the central United States, where 1t Inhabits the Ohio, Tenneeer,
Cunberland river systems and ranges west to [Hinods, costorn foss
and possibly Nebrasha (Stwpson, 1960 The type o only Biees
specimen of A1 decumbens came from Alubama, but the exnet fooads
is unknown, It must be very rwe, as the exbuaustive oollect
mede in that stote durving the last five years by Mreo HoO T Soidth by
Tailed fo rediscover it. The recorded rges of the severad Amiss
species aro mdicated on e map (Plate 11,

A Heahedi s the mrost sherrmt member of the group, ad dithes
from zll the other speeies by the plicete dorsal wrens Too Tt
known of M. deoonbens to buse an opinion o, ey Loew compures =
with one of the may Forus ol Do complanating, THL, and i it e
frow the Athantic faunal area of Alidewona e comparision 15, pevhap
sugzestive, T howoever, it came from the Alabuma draibnse sy e
it 15 possible that it may prove to be an ofl=hoot from the woates
stock of the Tennessee drainage, modifted specifienily in tloe sume was
that so many of the species of that system have been sinee it ww
separated from ife ancient comnexion with the Tennessee. s
nessibie, however, that both these speeles are of an entively diftres
line of descent, snd a more extended knowledge of their anatomy wa
necessibate thelr removal from the genns,

The remaining four species are cesentially homogennous.  Margurd,

Jerg and erasen sre elosely related, and Lavgesis wixdd mmanadonte sand

in about the smne relution to mergaritfere. The range of the le:
lutter specics iz of interest in connesion with the rango of th
meargareddifera nnd not without fmportanes,

Margartifura itself is n very aneient species, which, through »
enormons extent of time, during which it has wamdered neardy, e
guite, around the globe, s preseeved ity peentine clineefers w
specific ilentity to a remarkable degree. The essentied similaitg o
the species as it exists ut the presont time on the different continnt
ts very remarkable, and inlicates that it persistent specifie el
were well established before its long miwration wes bognn, As Na
Amserien has been permumently separnted from Asin amd Burope sine
the close of the Tertwey period, and the progzress of the specivs wi
long journey must have necessarity been slow, there would seemt
Be no doubt but that the cvolution of the species must havo Ly
antedated that peried, and quite possibly may go buck even ks
Cretneenus tines.

Where tha speeies Gl originate s by no mesns elea T e
Tive been sither in Farope, Astn, or North Amerien, That it s
immierant iste Evrope s gonerally conceded. Do Selesfl, in b
reeent work on Firepean Animuls (1007, po 34) expresses b
opinion that 1t reaghed Europe vin Greenlond and feehad, s
the inference would be that it originnted in Novth Amerieq, wad frss

e, 5 Tl

the

i
Ha



4

WALKER S ON NARGARITANA MARGALITIRIE A, 128
e i there spread eant into Farape and west into Asda. But there are
etk e vi] nhjm-liunh‘ foo Lhut Il;t‘nr‘_\‘.
§) Tharo 15 ne doubd Lot that the chameteristic Unione fauna of
TS Nt Amerien s desciwded Trons the Upper Cretaceons species, which
st dhen Mved i the region now ineluded in the states of Colorado,
e Vi, Wyoming, South Dakota, nnd Montana, snd in the Canadian
fows Gervitngies of Aibertn, Assinpiboln, and Saskatehowan™ {see White,
o s,y 86 T L margarififere originated in central North Amerien
ST dairg the exteaovdinoy developmont which  teok place in the

Ctiens C Vebaidn of that thne, it must have fravelled nearly avonnd the
dele, peress Furepe and Asia, and over the Bebring bridge in

alop to hmve atiained its present foothold on the Dacifie cons,

s o condd nol hare peached there inoany other way.

des ; Huring Yo Unper Cretacesus period, this portion of Nerth Ameriea

fiithe i v seputeled from the present Pacilie region by nwoorm of the s

P : shiieh extemded from the GulE of Mexieo to the Arctic Qeenn, This

RIS corpmmytaide brerier was ot the emd of {he Ceelacoons and in the
b wnrdng of e Pertiavy repracsd by another, owing to the elevation
' Y b i\’m-%.,‘\,' Monuntains, Al as Orfnnn well stoafes {1{.)0'.3, ™ Eiiy"'l),

/ : shix ey was peebably emphusized by the developnent of desort
divms, 1noened ot the oot of this wmeuntain v !
anfiotend to prevent the eraviish, which reached

PEo : S Asishiving this peried, Iron passing into e
Lt Amuen, 1002, po 3563, and aecording to Pilshey (1004, pooxlin
by restrieted the snge of e Asintio eliitbe, which eame 1n
St owima time. Sootoo with the Undonidae, this Lae first of
EETRNTI s Tafer of monntain, hus vngquestionebly been an abhaolute one

ke extonsion of the Faune, olther to the cast or fo the west,

Cobe v Yo aelutiens of fhie prosent Unfone faunns cast and west of the

Gl rie Peky Momntaing ot thoe present time are very sipnificant in this

sevton. West ol the mountuins the fuunn, medpre i speeies, 18

gonsh - assnled By ondy three gonera-—Margaritane, dnodante, and Gonidec.

: T batler s endemie and s confined to that area,  The =single species

¢ Hagurifme i the ono under discussion,  The Aunodontus are all of

< et bype, evidently of Asiatic derivation, and, in some of its

“owen, g winiilar fo the common Buaropean species, o, eygnca, thet an

out eschiologist in this country hns questioned their specific
wamtion from that speeies (see Stearns, 1882, p. 17).

o the Helicide, so in the Unionide, the relations of the Pacifie
wony v whelly with the 01 World, and are no doubt the resuits
& oady dmmigrations from Asia (sce Pilsbry, 1904, p. xliii). The

haee Lae o bedbmtua have never snecceded in passing the mountains.  And the
o even b Ypowsn inetanee of the ifugaeritena doing so is the ocenrvence in
feab-waders of the Missouri in Moentana,  {The Suwslatchewan
ety nay, perkaps, be another instance))  Thut this is, prebably,
ospuntivel v recent dabe, is showsn by the fact that i has not as
farif, iw dwenlel its munge any further cast. This colony “may bave
prensce ¢ eaplurel with streams by evographic clmngcs or transported
T, e <t glochiium stage atisched to fishea’ (Dall, 1805). The
ity ik f o parilane, morcover, preferably inhabits rapidly runming water,
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130 PROCEEDINGS OF THE MALACOLOGICAT, o011y,

and on both the eust and west consbs is found high up in mounts’s
strepms, while the Anodontas, on the contrary, are csen tinlly
inhabitants of lakes and the de eper waters of <low-moving v
a fact which may explain the o aptuu' of tho Margarifunns of (b

Missourd, in which the Anodontas wore not invelved.  On e oile
hand, not a sinele one of the several hundved species of the Ppies
fauna of the Mississippi amd eastern North Amertes, whicl no douks
are descended from thr Crefaccous Untonidm of the western slunes

bas ever sueceeded In passing over or avound the mouniains e
obtaining a footheld on the Pacific const or in Asia.

I it were true that the Margaritanas of the Pacifie const of Nots
Americe and Asia were the descendunts of wn enrly wization t.
the porth-west from central North Awmerien, it is eertaindy v
remarkable that the species was not aco mpanicd by any o e
specics which must have been asserinted with 16 in Cretaevons o
carly Tertinry fhmes. Bot there is not the dlightest ovidenee of
auything of the kind,  Awd in view of thic fuet, ns well as i
selknowledged relutions of the Pacitie ronsd founa \u.!i that ol nporth
castern Asia, 16 would secm Lo be corfain that no such miwrabion ey
tid ocenr, and that the present Marguritanos of the Pucific const an
derived from Asiafic sourees.

1£ this be conceded, then, 8 Margaritana originated in Notth
America, its oceurrence in tlm Ol World must be aceounted for i
a north- (“mfoﬂy migration from central North America across the
{reenland bridge inte iwun]w and from there entirely sersss Enpape
and Asia and, via the Behring bridge, into California. . The first ot
of the hypothesis wonld accord with J): Seharff's theory, but net the
Nevessary L‘(t(‘!IHI!)n of the route to .uemmt for the vecurrenee of the
species in castern Asiz and westorn North Amerien. This he \u-nl‘
apparentiy attribute to o north-western migration from North Ameries
But this we have shown is untenable,

Thiere is apparently little doubt lnll‘. that, following tho wanilild
mutations of the Unionidw in the Upper Crdtuceons, ws Kirmpuse
(1895, pp. 336-7) has already pointed ent, there was an extensive
dispersal of the Unionide in two direetions—castward Uirough Britid
America and the northern United States (in the curly Tertiney, the
Gulf of Mexico extended north ahove the present junction of the O
anel Misstesippi van) (Lnr’; south into Mexien, It was with th
northern migration, if at all, that the oviginal Margesitana u} E
the Atlantic const and Greenland from the region of the Misdeipp
It scems to be clear that the wigration did extend to e Atiwg
const from the close rela tiwh?ai;) fhat exiafs ‘ael\unn m my of 1l

existing spoecies of the Atlantic drainoge with [’Haw of the Misiedy
‘\\,n( Hl.
The exaet veladion, as to specific Wentity, hetwoeen lhs* pro-Gilue:

fauna of f‘l\f‘%tl Novth Ameeieq and that whieh new oxisla b we
nown,  Exeept s seatfering fragments may have sorvived »
favourable Toealities along the consl, it was ontirely exievmind.
nortit of the Ohis by the fee of the Glacial Epoch.  rens thul tiw

the Atiantic and Missssippl faunas as 2 whole have beon entirdy

|
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WALKER D ON MANGARITANA ARG TTRERA, 131
eparnted und bave developed in different, though in many coses nlory
:»!Eian;,(nllﬁ, fnues,

? Thvre dx renson to beliovs that the pre-Glacial northern migration
seadsled of comparatively few specitie types, and that the peculine
g clracforistio of the Misdasipp fauna, many of whicl have the
tesbownters of the Tennesseoe syxfem as their centee of distribution,
ceznadid from anuthior migration slong an entively dillorent route.
Bl b that we it may, it s significant that neatly every species of the
cmprratively snall northern Atlantie fauna has its analogous specics

Egenernl distriltion in the present fauna of the uorthern states wost
Atho Appalaching mounteins, vig,—
ATrantio, Missiesirer,
Clatiepsilee vad it Laeni e feetrofa.
L.oenrigse, Lo et
Lo oersita, Lo stibastiata,
Diin enitspfinatas. Thera gilbasies,
vitantta S derodon, Alaxiptontn enfocata,
Al wnedalados, NP repiitine edeyifalus.,

sy pevkars booeladmed (hal W nwrgar il e amd 3 monodonte
bednsTuded fn7 the abioee Dish, bt e Jafler is not o SIS
Sl distribution o the north conteal shates na fhe olbere are
teveenrenee e the Ohio aud Ternessee sestems can apparently
st esplaiined in avethor sway, Putbing thad species aside
it is ecerbidnty vomarkable that F marygur i sfvra
ted i centrad Novt Amerien b pre-Glaelal times, and took part
Coprebibuehd mipration abeve imBeated, i did net teave any fraces
Slonner oxistenes in the Missisippt Vulley, As alveady remarked,
v it did emiginate if Hos extended nenrly all round the world,
o Lol the enormous period required for that dispersal and
ol the varied conditions of environmment te which it has been
e, it has always and everywhers maintained  its spreifie
Yoo varied within compnratively narrow limits.  In view of
angguestionable Tiets, it would soom improbable that it could
i b member of the pre-Glacinl Mississippt fuuna, and vet
bt dn the Mississippt Valles have left any remnant to preserve
soad ol s former ovcurrence in that region. The theory of the
vt Misdsaipping origin and subsequent extermination by the ice- ap
dees bl neeossify of its complete emigration from the entire
T vogion south of the glaciated area, before the heginning
© Glwiad Period, a most violent assumption in view of the faet
atia ot true of any other species belonging to the pre-Glacial

“eing iule consideration, therefors, the apparent impossibility
@ s eonlid luve been any extension of the species to the west or
v et and the improbability that a pre-Glacial wigration from

e Missinsippi states to the north-cast could have taken placoe

<4 leaving somo trace somewhoere in the vast extent of territory
sl mapparently all the other specific fypes involved in that
o4 kuvo dono, and renlizing thet such n hypothesis involves
menstilt eastward around nearly the entive globe from ccotral

R

q




132 PROCEEDINGS OF THE MALACOLOYICAL sSOCINLY.

North America to Culifornia, it would ecerfainly scem highly i
probable, and any other theory which offers a re nnrm‘m!v explanat:
for the present distribution of the species would be prefe z,nbh-,

If, then, the Amuerican erigin of the Mergaritane = dmprobat
there only remains the possibility that i originated in Astn. o
anorizin ean be aeswmed, 0 cerladidy gives o maedl mors e
theory for the dispersal of the speces than that of sn Anerioany o
of distribution. Tt is practieally co rhuin the Pacitic conat rae of 1
spocics was derived from an Asintie Tmmiomtion. 8o that pertie
the problom s satisfactoril ¥ aia-‘lm\w] of . An Astatic centre
distribution with o western migration into B mu{v waonhd bioguite o
aeeord with the recognized theories in regard to avery hoge o
the preseut Ltnnp(‘m faunn,  In this connexinu it is fo e s
that both Bimpson (1500 and Dall (1805} give & mueh we
extensive range toward the woet in northern A<in than is <howy &
el in his map in 1907 (o it po 3oy This s Iitfl}l(ill!\ e
the inclusion in the synonymy of war f,mufu‘w @ of woversl Nopth e
forme which have Loen deseribed as distinet species. This gt
a western extension from Buropean Bund neroas the Sireenlumd hipdg
inte castern North Amweriea would be quite as feasible os o oun
gponding migration at the sume time in the other divection. The
bn, then, no lusurmountable objection to suelt w theory. [ wed &

confessed, however, that the divect evidence in favonr of an Asie
ovigin of Murguritana is not s satisfuctory as b perlngs sight b,
we knew mwore of the palcontologicnd history of the Unionidwe b th
country and of the exaet distribution of the present funna.
Nimpron {1896, np, 331 -0) s eldled aftention Lo the remahai-
simifarity by respects existing between the Unione i o
Novih Awmerien, and the preseat faune of south-enstorn Asin ol ¢
Tertiwy T of botls Furope wrl Asin, and thos states hisa
cluctor s Whether the Notwles oviginated in North \mrim or
the GLU World s not known, At any rate, U Qo not think fhat -
caveful sludenh can ecuminn aopoad sevies of species i ¢
Orrental rezion without beine convineod that the Unishe Does
that aren is somewhat elosely relsted to that of the Loramic |
and the Miscisappn Volley, and o conclosion seems reasenabde 10
a micration took plice pevhaps during or shortly after the Lape
epochi over an old, nuw submerged, bowdeway either from Aais
North Awerica, or ries versn. 16 15, 1 believe, more probabl £
this fauna developed in the western eontinent thun the casdern, {:
is we have seen, a fo woprephctie fvpes of 16 appearcd i the N
American Tlll"l%‘ii' while the corflest reeorded existenos i 8
OId Waorld of species, whiels seem intimately relubed to i, b mon
later Cretrceous ov earlier Tertiney, While sonie vight ar fon pe
of Unios arned Anodontas, now Hyving in the Orienfal vegion, bear s
a sfrong resemblinee o stnilar sssemblages i the United Stafe !
at first sizht they seem o be the same, T Lelieve evory one of 2
to be distinet, and it seems probable, when i 15 twhen int
sideration how slowly the Nadwdes change and the fact thut the b
of the Lusumic gronps have scareely altered specifically in var e
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sty that of sueh mieradion and separation took plice it oceurred

sdong tane ags

bl
b this connexion, it is to be noted, as Simpson has already
w%nful ont, that the senthern migration of the Crelaceous fauna
aty Mexico aned Central Amoricn has resalted in the evolution of
=veral distinet groups in that region, whiek sre net represented
Aothe present Missiadppi favne, s ae lie stotes, o These older
Saatml Amenienn Faunsl gronps bore abent the same relation fo
Fowof the Missdssippt Valley as do o v of those of the Ortental
This wenld suegest the pmwh: iy that if the Asiatie
was aferived from the Crefaceons faunn of Norvth Americsn,
W magration from the anclent fanna of Mexico and Central
s yuther thee from that portion of  the Cretaccons fauna
Uietinived i the norfh, fo heeome thae progenitors of the
ettt Misiedppl faumee In view of the faet that the WAy was
Ao fram the Upper Cretavceons to the Iater Tertinry, for the
st erayi-h ‘:!uE Heliees to pase down the Pacifie cozst info
e, i would seems possible at lowst for the ancient Unionids
Mevis o tind their way into Asin by the same voute.  This
Shsrpply the necesary Jink hetween the two faunas, and would
S the least militite nesinst the argnment a tready sdvanced
Sethe mpralability of any mw! tion from central North America
Adi, Iuothis conmexton the following extraet from o recont
v from My Haoold I{mnib. I, of Stanford University, Cal.,
shvesty b have been working en the vertieal distdibution of
geces myself, and ean give the following, whiclh YOU ale
=oomn toouse t {vds (Umr/:m(rrurz) num,w;ffa/e’m immigrated from
S the earfiost Quaternary,” It first appeacs on the west
< the Upper Bonneviile, which should be correlated with the
s ophsedal epoch. A very (ln\d) reluted speeies oceurs in the
~ o fmmntion (Kocene) at Tesla, Cal. Theve are practically no
-nflmm clirnefers, except the Intter s 0 wirviver of  the
s ol Uhis snb-gonus, (,jmrd} wfe nnd o number of other ponera
e Cretacovns ald Laramie, while the. former i+ an immigrant.
!I:w spocivs migrated to Lurn w during the Forene, survived
woowinl pigreted baek in the L,!,tmtm‘n.nv is possible, but to
miu-uun L will nawme it something else.’
T hiflenltios suggested by this lattor t theary might be avoidod
: mump fon thut this Koeene Movgarifans was a rewmnant of
ahest fnvaston of {his continent by this speeies from Asia.
soaeciition of Quadrwle with it is of great interest, and may
< which hivpothesis is correet. Tt iz to be :mtnd. however,
e theory that this Moceno Margaridana was of  Awerican
isvalves the assumption thet the apecies or its profotype
l e this continent, and had practically attained its specitie
i before 14 paw\(i over into Asin.  There ds, as yor, no
woexeepl this of that fact, and while its oscurrence in the
wowith Gumdredn would seem to argue in favour of the Mexican-—
mgrtion above suggested, on the other hand the fact that
Wt nor mny congenerie form is found in the present fauna

i

men e U R, 1910, 1
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of Mexico and Central America, would scem to be an nrpune
pgainst that view. But however that may be, in the absone
any direct evidence on the subject, it might be said that @t
quite as possible that the genus sprang from the series of mutatis
involved in the evelutionary ldstory  of the later Crelweo
Unione fuuna of Kurope and Asin, which from some cause hacks
extines in Burope, but which, under more favonrable conditione «
envivonmoent, survived in Asia and gave rize fo the presont faw
of that country, as that it eriginated in the Crefaceons mutulions -
the North Awmorican faupa. The existence of a similie spoe
of the genus (AL Laosensiz) ab the pre-ent time i Siaw e
Barmah, would also seem to be of considerable simmificanee »
besring o the probability of an  Asiatic origin of the gewe
In view of the remarkuble tenneity of JF margarififrrae n et

its wpecific cluraeteristios, it is evident that the sepuration of 5 2

Biamesa ree must have taken place ab oo remole period,

The eonclusion of the whole matter, o fur an the question of i
origin of the genus is concerned, watld, therefore, seem ty be the
There is no dircet ovidenee available at the present provimg eilhe
that it was American or Asintic, So thal, for the time being
decision must be Dased upon such lesitimute deductions ay e s
drawn from the known fucts of present distribuntion, taken in o
nexion with such recognized pulicogeographic changes in contines
arens as would scem to substantinte the theory proposed. i«
Asintic centre of dispersal be assumed, for purposes ol arguine
and s snbsequent western migration through vovthern B -
acvoss the Greendand beidee v Miocene or varly Phocene G
(Selimdy, Jos wite, po 120 there is ool onee ol homd o reess?
explmation for the peenlinr distribition ol the species i o
Norfhh Amerien. Whether this  ntereontinental  migeadion
earbaward or swesbword, b omusb hhoe faken plaee sl this pas
Mot oy it eould b have occureed futor, bt it mted huvn !
suffiiently prior to the Glacial Poriod to allow the speries b
far cnsuel south along the Ameriean enast Lo allow o remmat
gurvive the ieo-sheet, amd Lo serve as aoew contre of dispesad e
its retivewsent.

C Whether this original inmnigration, if it came from the oast, sueend
in rescling contral Hritish America, is not known. 10t did ite.
ne denbt whelly exterminated by {he fee in that reelun. Fhat i v
entirely wiped out b this time by the gliciers aloni the s -
not s elenr, There is apparently reason to bheliove that @ conding
portion of the fauna survived through the Glacind Period ag Ty neatl
Groenland (Sehodt, Toe, eib,, po 1233 And the fuctd it Mo gt
fsout the present thne Tinsd one Dol Newomndiand amd Aty
wonld seem to show that on botl of these islands 1t was, by Grvane
pavivonmental ennditions, enabled to survive duving that perisl, &
i e guite pussibhe that shwilar conditions mny Tisve cunbilel skt
eolonies fo survive on the const of the mainlund,  There bnoadan v
to believe that o eimilar anreivid of the faone in Devonrabic lootie
during the Glaint Period may huve ocowrred on the Pucific eowd (»
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Vams, 10905, pp.e AR-61Y. But liewever that maey be, after the
etrd of the dee, the sarviving solonios of 1he species gradually
el et and repenpled the post-Ghecia! drainnge systonws, amd
Seally attoned the distrilntion of the prosent fime,

Che wostern extent of the preaent runge of the spreeies e been no

dudl deterininel by two main factors: fivet, suitablo econditions of
auvttantient; aned secomd, apporfunity of aeeess by water toward the
sod feam the soverad points of post-Glaiil dhnpersal,
Phe fiest of these has Leen appiorently the prepondending oue in
“uwe ol e species muder diseussion, althaugh 16 must bo confossed
b we do not kuow just what these are. The fact is, however, that
Pty the one citition from the Saskatehewan (to be comsidered
Aeritheve is na evidence that sinee Glacial times it bas sucecedod in
eutepeding it rapze further west throngh Canada thun the neighbonr-
Send nf (e liee,

it vnpae further westward s ot been B Jaek of opportunity
S by sl Yol e clarete g spevies of the Atlantio fanna,
cedi e D eomplicatus, DO and fuadofa wiprginafn, Say, which

Shnnld cheaed wiL Margardana e vietsitades of the Glaein
Tsend, andd in PostoGlanind {lnes presummbly started {rom prctiendly

o eentres ol disporsal, hinve succeeded dn obtaining n wide

sote the west and northe Thus o margieate is an abundant

ces Ahieszhout the whoele of the St Lawrence drainage area

H
i

S Pem Antleadt Isband to Lake Supcrior, and north 4o Keewatin and
1

Clen Bave U complunates, though found in but few of the
Sl tribastaries of the Great Takes bebween Ontario ond Saperier,
o ot ubundant Uniontd in the Lake Superior busin, from which
e porth te the Saskatehewan.
fothis connesien the disteibution of the well-known .4, caliaracta,
S D heeiatifiy, DALY, 18 of inberest und signifisunce.  This species
@ ely related to the Fuvopenn AL cygnen, and is the cast eonst
el the wosk voast specios of the sane group.  There is renson
dbeve Bhad L war nocosbmigeant with A4 meigeribifera o the
sl of Nevrth Awesien, 14 is probable, too, thet the common
vown sl Medie dorfensis, MGIL, was also a participant i the
wepration (see Johnsan, 1906, pe 883 1 has, however, sinee
wavnl i this coutinent become much more wmodifiod from the
teal type than the west const rce and has better elaims to
sevonition. The range of both races on the twe coasts
subsbdy similar. Both have extended further south than
oo, ot both have substantinlly the same indand range as
cocion Thos eataracta is found in the stresms of the Atlntie
St Novih Careling, north to the 8t Lawrence. Tn the
estenee drainage 16 does not apparently oeour west of Uttaswa,
ank Ballalo, NY. 0t has been cited from some of the
s tuilmturies of Lake Turon and Take Superior, but Bhmpaon
e thoese, nued 3 08 quite probable that the citations are based
seoeal A margiunta, which does oceur in those distriots. Bub cven
b varreet, i is elear that the western range of the spoeies s
el wore rosteicted than cither 4. marginata or U complanatus.
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Now, it would scem to be evident that, i the Iatber fwo spo § Wi
have been able sinee the cluse of the Glaeind Period to obdain e U
awile mnge to the novthewest, Womargaritifra and Ao eofaracte, wh .
have apparently always been associated with them sinee pre-liler ey

times, conld have accompanied them in this western migration b
the environmental conditions of the more wesforn walers beo
fuvourable o their existence,

There i apparently ne satisfuctory cxplanation to be offerad s
why the western region dees not offer u sntabis enviromment, b
such would seem to be the fact, Under the ussiption, thetele
that the enst coast Mergardane s an innigrant frony Parvope, iU
clear that, F in pre-Glacind times 1€ sneccodad i roaching esntr

Brivisde Anwerica, it was wholly exterminated i that vegion by the be e
and that since the eleso of the Glhictad Pernsd 18 has not ~uccendad & ey
getting into that region, although other wssoelabed speeies have e & —_—

amply abilo te do so.
But did it succeed in getting inte conteal Britid Amerien &
pre-Glacial thues? There is ne divect evidenoe, so fur as I kuew,

P ghowing just what the Unione fanua in that region was af thal tine § N
1 But as we know that the Atlantic dmiuage was prior to the Ghes, $o i
Peviad peopled by an immigration from the then fuunucof the Misiviy: § i
T Valley through that reglon, it is to be preswmed that the e we il
b composed of snbstantially the same species for their protelypes) the ¢ o olai
now are found in the Atlantic dvainuge.  The climatie condition 5 ot 1k
of the yegion at that time were presumptively favourabie to te o AR
existence of such o fanna. They certainly were af the tine when the st ot
castern migration ook place, wmd fhere 1= no reuson to predicale w2 % oty
substantinl change in these conditions until the commeneoment of the L
(lactal Period,  That belng so, 1% 38 o by inforenee that the eliaee § o e

of the reglon at that time was not greatly difforent frowm what it

the present time, [eis also evident that if ab thai thue the wedes
Uniobidhe were sble to make their way to the Atlantic const Gun
was mo veason, so far as eppartunity of aceess s concernnd, wh
Mrgaritana, which ab that pertod had arelved on the const, vhowt
not have been able to poss westward ulong the sone system o
waterways, unless prevented by the sema onfavournbile condition

i,

of loeal envirormment which have apparently sines pest-Glacial time 3 i
restrictod its muorge to the westward, 1t 1s cortaindy a e prosumplion ath
that the =peetes at that time was subject to the suome Jhuitations tha st
it evidently s ag present. There is indeed no evidence that ARUTT -
: ‘ Al vench that regien.  And bebween the twoe presumptions ths - P

dontfless 3+ the more vensonable which s in accond with s
kuown  faeta affecting the inhoed range of the speeies, sl th
prosent Do,

Ttomicht be argued that 0 Tlewgperddane was o wierber of fhe :
pre=Glaeind Punnm of contead Brithade Aperien, 16 39 strnnge Lhad ik Py
nob participate i the retread soathoasad of the Tune wpon the wdee
of the. Glacial conditions, and from the snrviving rommant of tha

: C o migrution, alter the vetreat of the lee, spread out wgain to the wotk | 1
and reoecupy the region from which it had been driven. ; fu
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White there was, no denbt, suel o recession of the terroatrial
slinecan T southward ot that fime, and that the ©survivers
craserled with the boread forms 1o o baand adone the states brpdering
the wlneiated apen ' {]’i}u‘?n'_\', LRI, 1 SR, fhere 1« 0o ovidence that
fieaswns qny saelosrvival of the pre-Glacial Unidone Tanna of that
gt Lndved, the proficbnlity ix 01l the ofhor wuy, ns i was whaily
spmseible for the Huviatile fanna to escape by nilgriting to the south
s the existing sytonee of ddeainage aifordsd the HOCLSSITY Water

sugtbiientions for them o rewch the unelieisted aren in the south.
Froere s ovidence that any saeh waterwsys were then in existenve,
s consideration of the present fauna shows that it s whally
sethely, The enstorn migration of the primitive Miss<ippi fuina
o mmlonbedly wovery aneteat one, and it 35 peobable that the
dloestiation of the specios taking part in it into the distinet races

s oevisbing on cither side of the Mppatsehinn Monntaine tonk place
e the advent of the Gleial Peviod. Flis is appavently shown Ly

STl thed the ol relies of the Toterglocial Unione invision of

bt g specifieadly Beetieal with the species now living in the

oo Veiloy (ee Stupeonn, T8O, poodys This would certuiuly secem

Ao et there has been no radicnd chanee 10 the chareter of the

A site e Giheiad tines,

Pheenbirt avens now consprised within the St Lowrenee drainaze
S wie within the glielnted sren. In order, thevelore, for any

S pedimeial Unlone dnhabitants of that wegion to have esepad
sermination by the dee, they mast bave sueceeded in osenping from

Sreglon aneb i obtuining s vefuge in the Ohio snd Mississippi
oo W Margerdfane and its pre-Glactad assoeluted speeies, such

Ceomplianatiog, o owarginata, and AL eodaracta, over succeeded in

Tevmp el oan esespe. It s eertainly very remarkable that not

cosade one of thew has Lefe any survivers in the Ohlo and Mississippi
e to bear witness of their ancient place of refuge.  And not

< that, W there wore any sarvivors oft south of the tecceap, why
e ey ot weenmpany the then oxisting speeies of those rivers in
somvasion of the gliciated area upen the retreat of the fee? The
ceat S of e upper Great Lukes snd eentral British Amerien
by the pesitdt of Bwo distinet immigrations, ona from the south
deminant species of the Ohie and Mississippl frunng, and thoe

o B the vast of thie more vigorous speeies of the Atlantie fauna

w Walker, 1898). 1t wonld svem to be certain, therefore, that

v pelileial Unione fauna of the glaciated srea was wholly
atinterd,
weenrrence of Wavgeritana monedonta, Sny, west of the Appa-
<o Manntuing, oecupving o territory in which M margaritifera

By wnlinown, s of prest interost. It is quite similue appavently
appenrinico to the Siamese M. Daosensis, and the relatiod
eperivs of margaritifera would nppear te be very much the
it is prohable that both sre ancient offshoots from the more
sent wargarilifora stock,

o htribution of M monsdents is comparatively & limited one.
s e Uiy its most eastern record is ot Cineinnati (Stevki, 1907,

W
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p. 393). It docs not appear to range as far cast as western Tenn
sylvaniaz (Ortmanm, 190%).  In Indina if s cied by Call {10
p. 526) and Daudels (1903, p. 6507 from the Olito mnd Wb, s
frem there ranges west through Hlineis {Baker, 1006, p. 76) into ths
Misshsnippt dradnage of ecastern Towa {Reves, TESO, p, 103 1t b
been lsted from the Elkhorm and bBlae Rivers in Nebraske b
Augley (1877, p. 703), but theso records, ke wany others ol tha
guthoer, require vertfiestion.  In the Misisippt it i vecordod |
Baker from Adams County, Hhnols, which is the exireme soth
westerly record. s range northward in thal river s apparentls
a Lmited one, ws it is net recerded from Wisconsin by Chvlwt
{1006, nor from Minnesotn by Grant (1885 and 1887} 18 i found
also in the Tennessee deainnge system ab Knoxville, Tenn, bty
Hotsbow and Little Wivers, and in the Temessen ver st Floreae,
Alabama (Wallierh, Tt hws not vety, huwever, heen recorded Trom
hend-waters of the Tenunessce syrtem.  Its distribution 15 appmrontl
very loeal and discontinuous, as shewn by the chart (Plate 11 s
the sbeenee of any record of its cceurrence in the south and wed
Deyond the pointe mentioned, the inference wonld be that e origing
potnt of dispersal was in the cast, and that it had migrated weslward
by two routes, one down the Oble aud thenee into the Missisipp
Valicy, and the other down the Tennessee from its {vitmtuvies o
hemb-wuters, That it renehed its present ranse by omigration fren
the wottlwest i, Inoview of the known fuets of it present di-tritntion,
quite improbabie,

O the other hand, that it was originally an fmmizraot frow the
hewdowntors of the Atlantic dyainsee inte those of the Obde ol
Tennessee 13 wost probable, Whe 18 s not ws yeb heen yevonia
from the hoead-waders of these tiver svstems, that s no reason why ot
may ot yel be discovered n both, fer as alvendy reangkeds Ui
peties ioremarkably local i its disbribution, aud, ever ol no o
resident, it may not have fermerly Tved theres The hradowaterod
the castern and weslern desineoe sy-temg of the Appadachin o
are nob so widely separated thot thore hos ot Leen TR TEEN AT
stream tronsferenes from one system o the other, with the consegidl
infroduction of the Tnunu From one system into the other, This o
showir by Uhe ovenrrenee of Awenlose, o chiaraeteristic western gene,
i the Atlantie deadsnge Csee Pilabey, 1RO po 60 The prosenee of
uadinln and Plegrobenie, two of (e et prevalent genera ol e
Tennessee system, in the Athmtic drainage of Visginia and N
Carolina points unmistakably to the same fuet, And 00 thee
distinetly westera forms, by mesns of ancient orompuphic chages
were vnsbled (o eross the divide sud obtain o footheld in the Athte
rivers, there i ne resson why in fhe sume way the wolluem
funnn el the early custern streams shondl net at some e have
sueceaded in obtaining access to the hewdowaters of the westom
drainage system,  That the migestion was o very wneient ove s

shawn by the specific differentintion that bus taken plee n e

species thus transforred from one wea e the other. It may e
fairly concluded, therefore, that the presence of Hargardane in e
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Ul sl Tennessee systems is vather the result of an ancient
stipration frong (he northecost than one from the south-woest,

The avewrrence of Mo waegaritifera in the Tower Saskatchewan
weur Lake Winnipey, quoted by Dall {10035, s cortainly remarkable,
wil from our preseut knowledge diffienlt of explanation.  According
ta Dbl the speaimens are of the eastern white-nacred (typieal race,
Hoserms quite impossible that this calony conld be a sureivor from
sty pre-Gilucind fmm That its present range in that region i a very
Hmtted one Is apparently shown by the fact that the very constlerable
sedieeling i that region done by the {'um:ii an natoralists o orecent
iunw, snel o ported upon from time to time by Whlfwnvs, has so far
; : ahid fo diseover it Nor is there any recond “of its ccurrence in the
?in <oy By systewr to the seuth er cast, I the colony was of the
; :tt:h aerel western race, s seenrrence i the Sekatehewan might
towevautted for dn the suane way, that i 18 probuble it obtained
e vtoctindd B the hewdowaters of the Missowri. But there i as yot no
v soaph of it presenee i any of the hendwaters of the Sa<katehowan
e fribdariess Ino view of the faef, however, that the wesforn

st dnfrequently as the neere quito os lghteeoloveed as that of

eoensforn or tvpieal form, there would seem to ho ne intrinsic
siebaldlity i the western derlvation of the Saskadchewnsn colony.
Popeedble, o ourse, that s cccurrence n this partienlar loendity
: i ol those eases csf sporiedie colenization (possibly by bird frans-
: : statian) Lhat occa-tonall w, acetr to puzzle the zos-geomrapher. The
: ooy ol thoe Dlanordes bicarinadus, Suy, at Antioch, California,
came Yeurs ago 3o ease in point {see Wulker, 1909, po 23%, But,
by Hint 19, ap the best, o moere possibility, It is very desirable

A s weetrrence In the Saskatehewan should be vevified, and if

cowered, that the extent of its range should he acenrately

Srmined with the purpase of finding the frue explanation for its

cae Hiereg and nutil that is done there is very little that can be

it would b af any value,

foeieiusion, 3 ds mubmitted thnd from all the date aceessible ot

st e the following inferenees as to the distribufion of
o o omargarifyfera mny fairly be deduced s
1% & : That it is not probublo that tho species originated in North
. . Easirien,

That it i« probable that it did originate in Asia,

That igs presence on the western const of North Ameriea is due
< waigration in Mioeeno or carly Pliceene times {rom Asia over the
oo bridge, or porhaps even earlier,
hal its oceurrence on the cast coast of North Ameriea is best
sk by stmilar immigration from Lurepe over the Greenland

:

R © That thero s no ovidence fo show that it was an inhabitent of
S T Britisls Awmerien in pre-Gloeial times.

1t Wiere 38 renson to heliove that the enuses which, since the
dobpock, hive prevented it from invading that region were

sy ellicacious in restrieting its western range before thut time,

w0t it eonsequently was not exterminated in that region by the

wesiba-enp, for the reason that it was not there to be exterminated.
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1. LOCAT DISTRIBUPLON IN NORTH AMERICA
Yaase Coasi.

Labrador (Packurd).—This citation is questioned by Wihits
(1901} on the grountd that it was based on hearsay only.

Newfoundland —Newfoundland - (Mearshall) ;s St Barhes; T
Brook, near Sandy Pond (Coll Dost. Hue Nat. i,
C. W, Johnson in lit.).

Anticosti fuland. —Tox River {Call, BSNH L, feste G W dobus-

Guebee. ~Gireen vl Rimonski lvers Tadee St Johing the Metag
Lakes: River St. Charles near Quebee Cily and Assimption (8
pour Rawdon: Lac de In Ferme, Rividre de Loup (o hanti, s
Reomaine River {Whitenvesh 4 aargarififera ovenrs i ma
prolably in ail the strewms flowing senthward to thu S Fanwer
from fur out in the Gull, weatwrred to the S Chavles st the Uity o
Quebee, It may Lo found in the north shore sbreous west of Qnele
but [ Lave no knowledze that it so oveurs.

S Ph streuss slong the south shore of the 86 Lnwrenve seem te
Barren of this shell, but thot is only, I think, boenuse they have 1
heen well searehod. 1 fech mure T oean Gud it in the proper s
newr Caconna or Rividre de Loup (en des) and along the north show -
New Brunswick, und in the streums running into the Buay of Chalve
(¥, W Latobford in lith,

Now Brunsiefel —Tributary of Toch Lomond { Walker), “A Trequn
spevics in swittly runmming streams in this provinee (Go P Matihes
in 1L

e Seotéa.—¢¢ Freshavater Tukes and streams™ (FTonesd,

Jatae.—Porthnd (Dhickering) ; Arcostonk Hiver (N
Walkers: Bed Breaok, Senrbore; Payson's DBrooik.
Oy=ter River, st Warren;  Hebron {Davied s Mudowwskn Ris
(Waikery;  all over the state in rosky and nddy brues
{Levmondd,

Vermon! —Burbineton s Mildlebuwry (Adamsd; Winoeskt e
{Duvie, Wallery; Wallingford, €t. or V. (Davis); Comnetios
River, Wntiand { Marshally,

uesachusotts —Tunenbury (Davis, Walker); Tan<feld; Spring
field; Ware (Davia); Maydenville (Davis, Marshaii}; < found »
most runasing slreas in the interior, 1 have never found it newr th
sealiount™ {Goulds. :

Blode Island — Roaring Brook, Exeter (Carpenter, Davis),

Conneelioit,—Prumbull River {Linsley); Pequabaeic River, Bt

Tander, T
arth Wi

(Ivis) 1 Bissel's Brook, Granby ; Waterford {Davis, Walker); Wed 2

Griunby { Walleer), _

Voo York.— Roekland County: Chumpluing Oneida und nuey
other lomlitios™ (e Kav): Oueida Lake {Beanchamp) s Lai
Chuplaing  tributuries of Mohawlk, Oneida County  ( Marshaill,
Pish Creck, Lewis Co. (Walker); Hudsor River (Jay)

Pronsyloania, — White  Clay Creck, Chester: G (Hartiman ol
Michener); Crnm Creck, Delwure Co.; Middle Pennsylvania { Faen):
S¢iil Creek, Quakake, Schuylkill Co. (Connor, Qrimann).
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Iabtfnl snd erroncous eitntions :—

New Yorko—Lake Kite, 0oy " {Letsond. This citation is un
eerar o the part of the miethor of the *Cheele List . The reference
gaep it Jay s Cutalogue of 1852, po B89, There 1s no reference $o
s cpecior an o 6% e no eitation of Gt from Leke Erie elsewhoere,
Abswnedoite maryinata, Suy, from Lake Erie, i, owever, Nistod on
g 0w that the error s, no doubt, ot of transeription.

Hiaols. —Jolict (Mavshall),  This eitation is given on the anthority
s0 M A AL Hinkley, of Du Bels, I Mr. Hinkley in w recent
Serwnfors me fhat the citation was an error, that the speeles was
Ay mmuadinia, Say.

Himaiz Wiver {Bakert,  Mr. Baler informs me that this citation is
<onoan undonhted speeimen of W margardifora, so labellod, in
e alkin collection now I the Muoseam of the Chicago Aeademy
A enees ) that 18 has never been fonnd dn that rewion by any other
et it cfn mumber of Cudkin’s shells nre inweenrde as to
sobity,and it b probabdy wnother cise of the mixing of shells",
Pave v doubt Lt thad this s coveeet, as 1 ohave inomy own
betiot o speetmen of this spectes from the eotlection of the bate
Mo Deluney, New York, which is labeiled ™ Olio River,
Terdadl, Glde 7L This phiee s i Ashitabuly County, o fow wiles
ahoot Luke Brie i in the 8t Liwrenee deninage, and muany miles
=i the Ohio River.  The spectimen s a0 large one, and very similar
tha lavge form from the Winooski River, Vi, The locality is given
ot bl asan Tmpossiule one, and theve can be no gquestion but

2]

il s n Cease of mixing shells ™,

West Coasr.

thesky—Nuba Bay, Jat. 55° 55 North (Dall),

foctoh Columbig~—Nmull  stropms entering Maluwapine  Stvait;
“iiwans Lake, the source of the Bonaperte River, alt. 1000 feet;
sepaell’n Oreck, Douglus ( Whitenvea); Vietorin;  Nawaime;
Pecaver ebimd; Fruser River, Kakwons Tade, and streams in
w05 degrees (Dall)s Fort Ifope, Fraser River (Stearns); Frazer
Pees CHinihal in BED.

Fachopton - Clhehabis River (Cooper, Stearas, Keop); Yeattle

Lph feste Hlunnibal o Lty Walle Walla {(Gould, Stosrns);

s ranming into I'uget Sound and most of the branches of
Cudnmbin {Cooper, Stearnsy; Steillacoomy Creek, Puget Sound
¥, [RTAN

wopon e Khmath River (Lea, Keep, Cooper, Stearns); Shasta
© Senrnd s Deer Creek, Yeamill Uo.; Rogue River; Deschutes
o Blwmath Co,; Douglas Ce. (Walleer).

ks Mpnkane River, Cour & Alena {Cooper, DBland, Stearns,
s bl Walker) s Bnake River, Weiser { Hannibal, Walker).
s Mivsouri River about the Falls (Biand & Cooper);
wor Hiver nnd head-waters of the Missouri {Call); Crow Croek,
wored Reservation; tributary of the Pend'Orielle River; “in all
< votrn mountain streams’ (Elred) ; Bitterroot River (Klrod,

v

]
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Coalifornia.—Yuba River, 40 miles above its confluenco with (.
Feather (Trask, Stearns, Lea, Dall}; Sacramento River, Hoddig
{Keep, Pilsbryy; Outlet bake Tahoe, Placer Co., alf 6H7 fo
(Cooper); DBear Mountain near Copperopolis; South I'itt It
Likely; Pitt River, Lower Cafion, above Bquaw Crecl:; Seermment.
River, Red Bluff; Ran Leorenzo River at Boulder and Felton, Sant
Cruz Co,; Lake Co, (Ilaumibaly; Sacramento River (Gould, Btes:
Dall)y MeCloud River (RBtearns): Stanislaus River (Cooper, Stews
feste Hannibal); Santa Cruz (Cooper, Btearns, Dall, Bullon fes
Hammbal); Merced (oo (Cooperd; Plumas Co., alte 7400 feet (Dall |
Devil's Coral, Plumas Co,, alt, 5200 feet {Stearns),

Nevada.— Eust Humboldt River (Siearns); IMamboldt River
¥lko {Cally; Truckee River (Corlton, Stearns, Cull).

Dtah.—Salt Tver, Fort Hall (Couper, Stearns); Sait Take (in

Call.
( Artzong.—* Arizona (Call, Coopery; Call (1884) gives o vy
loenlity, Cooper’s citation (1888) is based oo Calls Ar. Huwelt
Hannibul, of Stanford University, Cal, who has made nospecial sty
of the West Coust Unionidie, informy me that he seriously donbe
whether it oceurs outh of central Nevada.

Sashatchewan, Canada— Lower Saskatehowan River, near fab
Winnipeg (Duoll).

Fosstl Records—18 15 yeportedd by Call from the Quiternas
deposits in the Labontan Avea 0t Walker River Canyvon, Nev,anl s
the Bonneville area; as semi-fexdl af “nomerons locelities a
notably 10 Sevier Desert ™. Also from the Tejon fovaation (Ko
at Tesln, Cal,, by Manmibal,
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