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ANNOTATED DISTRIBUTION RECORDS FOR KENTUCKY MOllUSCA 

BRAN LEY A. BRANSON and DONALD L BATCH* 

Depa rtm ent of Bt o l ogy , Eastern Kentucky Uni versity, 
Richmond, Ky . 40475 

COLLECTING STATIONS 

I n th e annota t ed l i s t wh ich f ol l ows, the 
numLer s ofsp eci mens collec te d a t ea ch l o ­
c a 1 i t y a r e gi v en fi r s t an d th e co 11 e c t in g 
sta t ion number foll ow s i n pa r en theses . All 
measu rement s are i n mi ll im eter s. 

1. Decembe r 9 , 196 8 . Mil e 18 t o mi l e 
14, Tennes s ee Ri ver, belo w Kentuck y Dam , 
Ma rshall C'..o unty. 

2 . June 1, 1968 . Near (i n , f o r aquatics ) 
Cumberland River, Burnside, Pula ski County . 

3 . October 24 , 1966 . Eastern Kentucky 
University Dairy Farm Pond , Madison Coun ­
ty . 

4 . April 1, 196 7. Near mouth of Lulbe ­
grud Creek , Clark County , Kentucky . 

5 . April 1, 1967 . Low hill , 1 mile 
southeast of Mina , Clark Coun t y . 

6 . August 25 , 1961 . Big Bullskin Creek , 
23 miles east of Louisvi l le , U. S . Hi ghway 
60 , Jefferson County . 

7 . August 3, 1961. Two miles west of 
Carrollton , Carroll County . 

8 . De c ember 5 , 1965 . Turpin Creek , 3 . 3 
mi les west of Waco, Madison County . 

9. April 23 , 1967 . Dani el Boone Clturch 
Camp, Jessamine County . 

10 . October 18 , 1966. Flo o d pla i ns of 
Million Creek, Tates Creek Road , 4 . 3 miles 
north of Richmond , Madison County . 

11 . .June 10 , 1968 . Williams Bend , Bu ck 
Creek , Pulaski County . 

12 . November 27 , 1965 . Four and one ­
half miles southeast of Big Hi ll , State 
Highway 421 , Rockcastle County . 

13 . October 8, 1966 . Red River valley, 
1. 4 miles downstream from Haz e l Green , 
Wolfe County . 

14 . July 13 , 1966 . Ne arLakeRe ba sp i l l ­
way , 3 mi l e s east of Richmon d, Madison 
County . 

· 15 . Mar ch 28 , 19 66. Beneath In t erstate 
Highway 7 5 bridge o n Kentucky Ri ver , 10 
mi l es north of Ri chmond , Madi s on Coun ty . 

16 . November 2 1, 1965 . Boone Memoria l 
Hr i dge , State Highwa y 27 7 , Kentucky River 
bl u ff s, Clark Co unty . 

17 . September 4 , 19 66 . Silve r Cre ek 
va l ley , 6 miles we s t of Ri chmond on Barn es 
Mill Road , Mad ison County. 

18 . October 1 4 , 1965 . Low hi l ls i d e l. 5 
miles west of Ri chmond on State High way 
52, Madison County . 

19 . Decemb e r 22 , 1965 . Blue Gr ass Or ­
dinance , Madison County . 

20 . August 4, 1964. Li cking River at 
Butler, County Highway 609, Pendleton Coun ­
ty . 

21. March 11 , 1966 . Black Cr e ek , 0 . 7 5 
mile north of Clay City , Powell Coun ty. 

22 . May 7 , 1966 . Bluff s of Ru ss e ll 
Branch of Big Sandy River , east si d e o f 
Elk Horn City , Pike County . 

23 . August 22, 1966 . Eagl e Fa lls , Cum'­
berland Falls State Park , McCreary C..ounty . 

24 . Julr 19 , 1968. Cumberland River 
banks , lhl iamsburg, Mlitley Coun ty. 

25 . March 16 , 1966 . Limeston e ou t crop 
on bluffs of Cumberland River , Cumbe rl an d 
Falls State Park , McCreary County . 

26 . June 19 , 1968 . Boonesborough Sta te 
Park , Madison County . 

27 . July 3 , 1968 . Annville , J a ck son 
County . 

28 . May 4, 1966 . Berea Woods, near Care ­
taker ' s home, Berea , Madison Coun t y . 

29 . May 6, 1966 . Pottertown, 8 mil e s 
northwest of New Concordia , Calloway Coun ty . 

• Supported by Eastern Kentu cky University faculty grants . 
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30 . August , 1966 . BaseofKentucky River 
bluffs on flood plains, . near Interstate 
Hi gb way 7 5 bridge, Fayette County. 

31. July 29, 1967 . Hillside, 5 ailea 
west of Cumberland Falls, near Honeybee, 
McCreary County . 

32 . April 10, 1964. Kentucky River 
bluffs , Frankfort, Franklin County . 

33 . August 4, 1964. Flood plaina of 
Licking River, four miles east of &tler 
on State Highway 609, Pendleton County. 

34 . December 4, 1966 . Richmond Country 
Cl ub, Madison County . 

35 . April 30, 1966 . Camp Robinson For­
est , Perry County . 

36 . October 8, 1966 . Camp Bellsville, 
Taylor County. 

37 . April 10, 1966 . Little Kentucky 
Rive r , Bedford, Taylor County . 

38 . May 17 , 1967 . Levi Jackson State 
Park , State Highway 229, Laurel County . 

39 , August 22, 1966 . Near Table Rock 
Fire tower , northeast boundary, Cumberland 
Fal ls State Park, Whitley County . 

40 . December 16 , 1965. Canyon aysteta, 
5. 5 mi l e s southeast of Berea, Madison Coun­
ty. 

41. December 20 , 1965 . Ravenna , 2 miles 
southeast of Irvine, Estill County . 

42 . July 19 , 1968. Buck Creek crossing 
o f State Highway 192 , near SOIDerset , Pu -
1 ask i Coun ty . 

43 . July 7, 1968 . Underground valve 
housi n g, Crescent Springs, Kenton C-41unty. 

44 . October, 1964. Bluffs of Triplet 
Creek, 4 miles west of Morehead on State 
Highway 60 , Rowan County. 

45 . Septeaaber 20, 1966. Hillsides, in·­
tersection o!Mountain Parkway and Powell­
Clark County line , in Clark County. 

46. March 16, 1966. Li•eatone outcrop 
overlooking Cu11berland Falla, Cu•berland 
Falls State Park, Whitley County: 

47 . April 7 , 1966 . Heavily ahaded,aoiat 
ravine, Disputanta , Rockcastle County . 

48. December ' 5 , 1965 . Hillaide, 1.1 
miles south, 3 miles eut of Irvine, Ea­
ti 11 County. 

49 . September 6, 1966. Red River ulley 
at Belknap, Wolfe County. ' 

50 . July 8, 1967 . Bluffs of Red Riur 
at U.S. Highway 89 bridge, Estill County. 

51. May 16, 1966. Sewage filtratioa 
plant, Cumberland Falla State Park, lhi t.­
ley County. 

52. May 14, 1966. Mill Creek ulley, 
l. 5 miles above Mill Lake , Wolfe C-4lunty. 

53 . May 29, 1968. Just weat of Soaeraet, 
old State Highway 80, Puluki County . 

54. May 9, 1966. Lowlands near rail road, 
3 miles west of Pinnille, old U.S. Hiib­
way 25 E, Knox County. 

55 . April 3, 1966. Murray State Univer­
sity Campus , Murray, Calloway County. 

56. Dec .. ber 23, 1966. River bottom­
land, 8 ailea eaatofRiclaaoad , State High­
way 52, Madia .. Co.nty. 

57. May 16, 1968. Baaka of (or in) Salt 
Riur, Shepherdville, Bllllitt Couaty . 

58. April 9, 1966. Zachariah , Lee Coun­
ty . 

59. March 6, 1966. Red River valley Md 
hi llai de a, Lo1 Lick, Clark County . 

AIIOTlTU LilT 

Cor.ieule ••~ala~aia Philippi 
Collectioaa: 3(1) 23( 2) . 
11te Asiatic cl• , lirat recorded fro• 

the Uaiteli Stateaia the Pacific Northwest 
flngra-. 1959) Mdlroaleat•cky near Padu­
ca" (Siaclair MdiSGa, 1961 ) , haa steadily 
spread ita ra•1• tlaro•tla the Tennessee , 
C.aberlaad (Baekel. 1966), Green (Bates, 
1962), l•t•cky anli Red rinra (BrMaon 
and Batch 1969). '111e a•thora alao have 
several recorda Ira. Dix River below Lake 
Herria1toa O.a in the vicinity of Hip 
Brid1e . 'n.e apeci•en• reported here ranged. 
froa 111.5 to 48.0 - (record aiae?) in 
to tal lea,t~., •d 17.0 to 41 . 0 •• in rreat ­
eat deptJ. . 1\-era011' a aad Myer' a (1970) 
apeci•e•-•••ple fro• Granite City, llli­
aoi a ranpd f,_ 4. 0 to 31.0 Mil in total 
len1th , .. eraaa the 75 apeci11eaa reported 
by aa (1969) fro• the leat~acky RiYer ran­
ged froa 14. 8 t o 33 . 0 .. . 

Piaidiua vorie.ile Pri•e 
Collecti011a: 11(3) . 
'nte eleYea apeci11eaa, secured from a 

Hd- bot toaed poncl, aean red 4. 0 to 4. 5 in 
total lea1tJ. aali 3.9 to 4.0 ia height . 
Bickel (1967) clid aot list this species 
for the len tit cky pelecypod faun a. 

Sp.oariaa atriefift•• (L .. arck) 
Collectioaa : 1(42) . 8(4). 
Probably tlte 110at co...,11 aphaeri id in 

Keat•cky flowh1 watera. 

Sp•••riu• auleat•• (L .. arckl 
Collecti011a: 2(4). 

Sp•••riu• trenawer••• (Say) 
Collection: 1( 3). eo-· in ,.,. p-.lla. 

Traftct II a tr•••••• Rafia••11•e 
Collectieaa": 1(5). 

Loapailia uatrie••• (Banes) 
Collecti••: 1( 42). 

Dyanoaio •r•••~••• (Lea) 
Collectioaa':' 1(42). 
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Go n io ba sLs laqueata (Lea) 
Collections · 10(6) . 

Pleu•ocera canaliculatam ISayl 
Collections : 4(7) 
The known distribution of this and other 

Kentucky aquati c . snails was outlined by 
Branson (1970) . 

Pomahopsis lap:dan:a (Say ) 
Collections: 1(8) ; 3(9) ; JU( JOI l( 45) . 
The specimens averaged 6. 1 (5.3-7 . 01 in 

length , and posses sed 5!~ to 6 w · 3 whorls . 

0/ ;. gyra (Hell.CLnal o rb t culata ISayl 
Collections: 5111). 
Height 5 . 8 to 6 3; diam e t"r 7 . 5; wh orls 

4~ to 5 . 

Ca rych•um exiguum (Say) 
Co llections : 137(4) H(5). 
Height l . 6 to 2 . 0; d i am e te r 0. 5 to 0 . 7; 

wh orls 5 to 5 ~;. Shell -sculpturingisrather 
sha rply defined . 

ca~ych L am nannodPS Clapp 
Co lle ctions: 40(5) . 1(12) . 
!Ieight 1.5 to 1 . 6 ; diameter 0 . 5 to 0.7 ; 

whorls 4~4 to 5Y, . 

Cionella lub·ic a morseana Doherty 
Colle c tions : 1(5) 1(13 ) 
Hubricht (1968) consider;: this a full 

species . 

Vallo nLa pulchella (Muller) 
Co ll e c t i on s : 2 ( 4 ) 2 ( l 4 ) 1< 1 5 ) . 
Di am e t e r 2 . 0 to 2 . 5 ; who rl s 2 1 · 1 to 3 !·~. 

Gastrocopta pro cera (Gould) 
Collections : 14(4) , 4(5) 2(14) 
This species, in fact pupi ]lids 

era 1, appear s to be more a bun dan t 
the eroded plateau area . Height 
2 . 7; diameter,0.9 to 1 . 2; whorls 

in gen­
west of 
2 . 5 to 

5)1, to 6. 

Ga s t-ocopta arm tfe ra (Say) 
Co 1 1 e c t i on s: ~ 2 ( 4), 3 <l ( 5 ) , 3 7 ( I 6 ) 4 ( 1 7 ) , 

8(18) , 1(19). 
He i gh t 4. 2 ( 3 . 7 - 5 . 0) ; d i am e t e r 2 . 2 ( 2 . 0 -

2 . 5) ; whorls 6 1 1 3 to 7!~ . 

Gastrocopta contracta 
Co 11 e c t ions: 81 ( 4) 

1 ( 12 ) . 2 ( 1 4) . 1 ( 45 ) . 
He i gh t 2 . 3 to 2 . 7 ; 

whorls 4 1/ 3 to 5Y,. 

(Say) 
14(5) 1(9) 2(10) , 

diameter 13 to 1.7 ; 

Gast ro copta pentodo n (Say) 
Collections: 14(4) 12(5) 4(14). 
Heightl.9(1 . 6-2 . 0) ; diameter 0.9 (0.8-

. 0) ; whorls 4X to 5Y, . 

Gast•o•opt<l tappanLana (C. B. Adam s ) 
Co l I e c t i on sJ 2 5 ( 4) . 6 2 ( 5 ) . 
Height 2 . 1 11 . 8 - 2 . 2) ; diameter 1.1 ( 1.0 -

l . 3 ) ; who r 1 s 4X tn 5~4. 

Ga s t rnc npta co•ticaria (Say) 
Co 1 I c c t i on s · 1 ( 4 ) . 
A typical specimen . 

Ve .. tigo gou 1 d i (Binney) 
Collections: 3(4) 1(5) . 
It e i gh t l . B t.o :! . 2 ; d i am e t e r 1 . 0 to l . l : 

whorls 4~ to 5; 5 teeth . 
The she l l,; arE' distinctly , closely and 

ob liquely ~triate. 

Vertigo mr ii 11m <Gould) 
Collections : 5(4) 5(5) 1(14) 
II e i gh t I . ·~ to l . 5 : d i am e t e r 0 . 7 to l 0 ; 

whorl .-; 4',; to 5 . 

Vert L gn t ,. t d ~ n tat a Wo l f 
Collection s: 4l 4) l 7 ( 5) . 
!Ieight 1.9 to 2 . 2 ; diamett>r 1. 0 to ].·1 

wh •> rl s 4 7 ' fl tn 5'2. 

Vert •go vent - t cos a (Morse) 
Collection s: l ( l4). 
Height ~ .3: diam e ter 1.3; whorls 521 

Columella o•dpntula (Oraparnaud) 
Coller:tions : ll5J. 
lleight 2 :? ; diameter l 2; whorls S 2 'I 

St;·obdops aenea Pilsbry 
Collections : 1(51, 2(1:?) . 

Strobdops aff , n ;: s Pi lsbry 
Collections : 2(16). 
Di a me tf' r 2 . 4 to 2. 5 : 6 who r I s 

Succ1 -nea spe c ies 
Collections: 1!4 1

, 2(5) . 
The specimP.ns were too immatur e to al­

low speci fie diagnosis . 

Succ1nea ovalts Say 
Coli ections : 2( 5) . 1 ( 201 . 
Length 11 . 0 to 23.2; sp.ire len!(th 1 . R 

to 9 8; aperture lengt h 8 . 0 to 15 . 5: who r l ~ 
3 to 3h . 

Cattnella ver m~ta (Say) 
Co 11 e c t i on s : 2 ( 5) , 1 ( 21 ) . ]( 45 ) 

Philomycus butcht Branson 
Collections : 4(22) . 
'lhere is an indistinct , thin, longi tu ­

dinal black line about one-third the way 
up from the ventral edge on either side 
of the mantle in two specimens, and all 
specimens have the mantle profusely pep -

3 
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pered with small black punctae. These 
slugs strongly resemble ones secured from 
Black Mountain (Branson,l968J . Contracted 
1 en g th 2 8 . 6 to 40 . 8 ; w i d th o f so l e , 3 . 5 
to 6. 3. 

Philomycus carolinianus (Bose) 
Collections : 3(9) 1(23) . 2(17) 1(24), 

3(25) 1(26) 2(27). 
There is considerable variation in the 

ground col or of this slug, dusky- blue to 
pale yellowish brown. In all specimens , 
however , the double row of black spots a ­
long the midline of the mantle is present. 
Contracted ' length 29.7 (16 . 5 to 38.3): 
width o f so 1 e, 5. 5 ( 2 . 5 to 8 . 0) . 

Ph i lomycus v ir gintcus Hubrich t 
Collections: 3(22) . 1(28) . 
The ground color is light chamois , the 

foot margin being pale yellow suffused by 
pale gray . The back is profusely peppered 
and mottled with light brown , and two 
broad , dark mahogany bands parallel the 
dorsum (nearly contiguously), diverging 
slightly anteriorly . The mantle bears a 
do r so- 1 a t era 1 ban d o f th e same co 1 o r on 
each side. Contracted length 36 . 9 (27 . 8 
to 47. 5 ); width of sole 6 . 9 (4 . 6 to 8 . 0) . 

Palltfera do rsalis (Binney) 
Collections: 2(17), 4(22 ). 
All specimens were pale- to bluish- gray 

above and the sides of the foot were rust 
co lored anteriorly (gray in alcohol) . The 
back is immaculate . Contracted length 
16 . 0 (13 . 6 to 18 . 0); 2 . 0 (1.6 to 2 . 3) . 

Pall ife:-a fosteri (Baker) 
Co 11 e c t ions: 2 ( 12) , l ( 28 ) . 
The mantle is light tan with a wavy , 

dark brown mid-dorsal streak and an inter- · 
rupted band or series of blotches along 
each flank of the mantle . The spaces be­
tween the bands by grayish or brownish 
reticulations and blotches . Contracted 
length , 13 . 1 (10 . 0 to 12 . 5); width of sole 
2. 0 ( l . 9 to 2 . 0) . 

Pallifera ragsdalei Webb 
Collections: 1(14),1(29) . 1(26) 1(28) . 
The sides of the mantle are dark gray­

ish-brown, bearing an undulating, dorso­
lateral , mahogany- brown band on either 
side . The dorsum is lighter in color, 
grayish-tan with a double row r;>f elongate 
mahogany dashes which send a few diagonal 
stripes to make contact with the lateral 
bands. The sole is dead white, and the 
edge of the foot rusty red in life, gray 
in alcohol . Contracted length 35 . 4 (27.3 
to 43 . 5) ; width of foot , 5 . 5 (5 . 0 to 5 . 9). 

Pallifera wetherbyi \\'. G. Hi nne y 
Cll lle ctions : 1 (22). 4(24), 1!:25- type 

Inc ali t.y). 
ll1e di. agonal cross -band s lPnd tn cnalescf' 

l a t f' ra II y tn p rndu c e an irregular l nn Ki -
tudinal band on either side in large spe­
cimen", and in th e largest SJ.ler.imen from 
station 2·~ th e re is a broa d , middorsal 
band as well. being produc.,d · by the con­
ta cting che Yrons. Cnnt.rnctt'd length . 36.6 
( 11 5 to 4 4 . 5 l · w i J th s c,J f!, 6 . ::! ( 5 5 to 
7 . 4) . Thi ~ sp~r i t)i' spend.~ day I i gh t h o ur ~ 
in ~and~ tnn e crack~ . 

I' a I I i f e ,. a v u ... 1 <l U 11 b r i. ch t. 
Coli ecti•ln!< : 3<::!::!) . 
TI1e mantle bea r:< a very dense, dappl e d 

pattern . and the edge of the f ont. i s pink ­
ish gray in life. Contra ct ed l ength , 2CJ . O 
( 2 3. 5 to 3 4 . 2 J ; width so 1 P, 6 . :l ( 5 . 5 to 
7 5) . 

Angu t spi~a alt~ rnata ISayJ 
Col lection>< : 1(4) . 5(5) liRi li4J 12 

(10) 1( 12) . 14(15) , 27ll7), :l(IBJ 2(26) , 
1 ( 28) . 2 ( 30 j , 3 ( 31 ) , 3 ( :~ 2 J 2 ( l3 l ~ l :\· ~ I , 
2(351. 12(36) 1:1(451, 

ln shell" of II 0 to 13 . 0 mm diam..t.<·r 
the periphery i su~<uall y strongly depn~:<sr: d 
to keeled, andinoncs 19.0 mm or lurgt·r 
the periphery is n earl y always an1-ol! ar 
The rib -s triation is rather roars ... be ­
coming more so at th f' per iphery. and t.ht• 
bas a I scu lptu ring varies from low to a:< 
hea vy as above. Tn s p -. cimen" a bnv ,.. JR. (I 

mm t h ere are7to8ribs per :l.O mm of bo dy 
whorl , but in specimens "mall er than 10 111111 

the striations are conside r abl y mo r t• , rt~wd 
ed, approximately 11 to 14 per 2 . 0 rr.m 
The increase in height. a" we I I ,1 s in · 
crease in umbili ca l diam<'tE'!", with in . n·a ·"'' 
in shell diameteri ses s e nti all vast raight 
line relationship (Fig . l i 

TEXT CONTrNtJED PAGE 5 

FIGURES 1-~. NEXT PAGE 

FIG . l. Regression of shell hc i!!h t ntt 
diameter (solid circle .- ) andumbil i<·al di­
ameter on shell diameter (open c i r clt>sl 
in Anguispt:-a alterna•a . 

FIG . 2 . Histogram showing continuous 
variation in shell diameter betwP. en th" 
nominal speciesRetinel.la ~ ryp t<:• mphala and 
Retinella soltda. to . OS of H

0 
: Pt p2X 

accepted . 
FIG. 3 . Stenotrema edva :- d sz . a = b:o-.. ,.1 

view ; b :. apertu ral view . 

.. 

.._ I 
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Anguispira kochi (Pfeiffer) 
Collections : 7(9) . 4(12) . 8(37). 

Dis cus cronkhitei (Newcomb) 
Collections : 69(4) 11(5) . 4(9) 3(10) 

19(15) 7(26). 
The specimens from stations 4, 9, and 

10 seem to be intermediate be tween typic 1!1 
D. cronkhitei and D. c. catskillensis 
(Pilsbry ) . In fact, the specimens with 
coarsely raised , round sculpture, angular 
periphery, rounded aperture , and moderate ­
! y eleva ted spire are nearly identical to 
specimens from Pennsylvania . Diameter 
4.7 (3.9 to 5 . 9) ; height2 . 9(2 . 5 to 3 . 5); 
whorls 3 1/ 3 to 4Yz . 

Di s cus patulus (Deshayes) 
Collections: 17(9), 30(12 i, 1(24) 4(28) , 

3(38) , 4(39). 1(40) , 2(41) . 

Helic odiscus notius Hubricht 
Co l lections : 2(4 ) . 1(42) . 

Hel ic od isc us parallelu s (Say) 
Collection s 3(5) . 1(14) . 2(15) . 1(19) 

1 (35 ). 

He li cod is cu s nummus (Vanatta ) 
Col l ections : 1 ( 4) , 1(5 ). 

He licod i scu s singleyanus (Pilsbry) 
Co llections : 1(4 ). 1(5) . 

Pun c tum minut i ssimum (Lea ) 
Collections : 10(4) 8(5) . 
Diameter 1.2 (1.0 to 1 . 2) ; whorls 31 15 

to 3Yz . 

Limax maximus Linnaeus 
Collections : 1(38) . 

Deroceras laeve (Muller) 
Collections : 10(43) . 

Retinella burr i ngtoni (Pilsbry) 
Colle·ctions: 1(15) . 
The specimen has very obvious spiral 

sculpture and an ovate aperture . It meas­
ured 4 . 5 in diameter, 2 . 3 in height, and 
had a 1. 5 umbilicus and 3 whorls . 

Retinella wheatleyi (Bland) 
Collections : 6(5) , 2(9) , 1(12) . 3(17), 

2(39) . 1(44) 1(45). 

Retinella carolinensis (Cockerell) 
Collections : 5(4) 12(10) 1(38) , 6(45). 

The shells, 3. 7 (1.6 to 4 . 8) in diameter 
with 2~ to 4~ whorls, possess close-set, 
beautiful spiral sculpture and an umbili­
cus which is approximately one-half open. 

Ret t nella cryptomphala (Clapp) 
Collections : 4(5) 6(9) 3(10 ). 4 (1 5), 

3(16) 8(17) 3(1 8) , 1(2 1 ) 2(45 ) 2( 48 ), 
2 ( 49) 3 2 ( 59) . 

The major radial grooves are rather wid e­
ly spaced on the body ·whorl , th e re be in g 
on 1 y 2Yz o f th em on the 1 as t h a 1 f o f t hat 
whorl in a shell of 5 . 5 mm diameter . Th e 
1 a r ge ( 4 . 9 to 6 . 5 mm) she 11 s from stati on s 
5 , 21 , and 59 are very simi l a r to th e n o · 
minate form R. salida Baker ; the majo r 
sculpturingi s deep set, relatively broad , 
and the spirals are dense , wavy . As far 
as the whole collection i s concerned , the 
sh e 1 1 s ave r a ge d 5 . 1 ( 3 . 2 to 6 . 5 ) i n d i a­
meter . However , when the diameter da t a 
are categorized and transformed into a 
histogram (Fig . 2) continuous variation 
is demonstrated , probably of the normal 
type . Likewise, t 0 OS (H :'p 1 :p 2 l ind i cate s 
a 1 ack of si gni h cance '6etween the mean s 
of the larger (4 . 9 to 6 . 5) and smalle r 
shells , i . e ., the two nominate form s c an ­
not be distinguished by siz e a l one . 

Retinella indentata (Say) 
Collections: 51(5 ) . 1(9 ) 

1(14), 5(15) , 9(17 ) 9(18 ) 
4 ( 1 2) . 3 (1 3) 

1 ( 39) 68(45) . 

Re t i nella praecox Baker 
Collections : l( 5), 3(12 ) . 2( 30 ) . 
These pinkish - tan shell s average d 5 . 5 

(3.8 to 7 . 8) in diameter , with 4 to 5 5/ 6 
whorls . 

Retinella sculpt i lis (Bland) 
Collections : 1(28) . 1(39) 1 ( 44) . 
These three shells , averaging 6 . 8 (5 . 9 

to 7 . 5) diameter , were rather pinkish in 
life , but faded to ade!inite brassy color 
in vials,more or less whitish on the bas e . 
The largest (7 . 5) shell has62 major groo­
ves on the last whorl, wherea s t h e 7 . 0 
specimens possess 84 . The animal was ve r y 
dark , nearly black . These character s co n ­
tra -st sharply with those of R. carol i nen · 
sis, in which the animal is light- colored , 
and where there areabout 46 major groo ves 
on the last whorl. 

This form may be a new race . If thi s 
proves to be the case , it is probably most 
closely relat.ed to R. sculptil is subdol a 
H. B. Baker (Pilsbry , 1946) from th e Ten ­
nessee Smokies . 

Mesomphix latior (Pilsbry) 
Collections: 2( 39) 
Diameter 1 3 . 0; height · 7 . 3 ; width o f 

sp i r e 6 . 0 ; wid th o f 1 as t who r 1 6 . 0 ; 4 
whorls . 

5 
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Mesomphix perlaevis (Pilabry) 
Collections : 3(5), 18(15) 8(17) , 4(23), 

2(39) , 1(42) , 3(44) , 1(45) . 5(50) , 1(51) . 
Spirally arranged papillae are only 

weakly developed ; the surface is thus 
glossy . Diameter 15 . 8 (10 . 0 to 19 . 8) ; 
height 9 . 7 (5.7tol2 . 3); diameter umbili­
cus 1.1 (0.4 to 1.4); height aperture 8 . 2 
(5 . 3 to 11 . 4); width aperture 8 . 3 (5 . 5 to 
10 . 5); 3 S/ 6 to 5 whorls . 

Mesoaphix vulgatus Baker 
Collections: 15(5),6(17) , 1(18) , 1(22) , 

2(26) , 5(30) 3(46). 
These beautifully spirally sculptured 

('beaded') shells arerelatively common in 
third and fourth order valleys. Diameter 
20 . 6 (16 . 5 to 23.6); height 12 . 7 (11 . 5 to 
14. 0); whorls 41/3 to 5 . Two shells, 
16.5 and 18 . 0 in dia11eter had basal per­
forations measuring 2. 0, respectively . 

Mesoaphix inornatus (Say) 
Collections : 1(5), 5(9) , 1(23) , 6(35). 
Diameter 14. 8 (11 . 5 to 20 . 0) ; height 

7 . 3 (6 . 0 to 10 . 0); width last whorl 6.4 
(4. 8 to 7 . 6); width spire 9 . 1 (7 . 0 to 
11.3) ; height aperture 7 . 5 (5 . 0 to 10.5); 
width aperture 7 . 0 (6.3 to 8 , 3); 4~ to 5~ 
whorls . 

Mes oaphix cupreus (Rafinesque) 
Collections : 1(5),6(12) 10(23), 6(35) . 
Di ameter 24 . 9 (19. 0 •to 29 . 0) ; height 

13 . 9 (10 . 0 to 16 . 5) ; height aperture 12 . 3 
(9.7 to 14. 0); width aperture 12 . 1 (10 . 0 
to 14.3) ; diameter umbilicus 3. 6 (2 . 3 to 
4 . 5 ); 4 to 4~ whorls . A lowland species . 

Mesoaphix derochetus Hubrich t 
Collections : 26(23), 3(26) . 11(30), 2 

(50) . 
Often confused with M. vulgatus, this 

species has a dull lustre because of num­
erous close-set papillose api "rals. The 
apex is whitish, and the general ground 
color varies from liJht tan to yellow. 
The preferred habitat seeas to be river 
valleys . Diauter 20 . 8 (16.2 to 23 . 2); 
height 12 . 7 (10 . 0 to 15 . 0); height aper­
ture 10 . 2 (8.5 to 11. 7); width aperture 
11 . 5 (8 . 8 to 14.0); ~to 5 whorls . 

Mesoaphix friabilis (Binney) 
Collections: 1(4). 

Paravitrea capsella (Gould) 
Collections: 1(17) . 
This apeci11en aeaaures 5.5 in diameter, 

3 . 5 in heiJht, 1. 0 in umbilical diameter, 
and haa nearly 7 whorls . 

Paravitrea placentula (Shuttleworth) 
Collections: 4(15), 2(16) . 5(18) , 1(52). 

Diameter 5 . 0 (4 . 0 to 5 . 7); height 2. 9 
(2 . 1 to 3. 5) ; 6~ to 7~ whorls . 

Pa~av i trea pet ~ophila (Bland) 
Collections : 4(5). 9(9) . 

Hawaiia ainuscula (Binney) 
Co 11 e c t ion s : 5 1( 4) , 42 ( 5 ) 1 (14) . 1 ( 1 5) , 

154(45) . 
Diameter 2. 4 (1.9 to 3 . 0) ; 3~ to 4+ 

whorls . 

Euconulus chersinus (Say) 
Collections: 1(5) , 2(15) 1(16) . 1(19) . 

Guppya ste r/!ii Wall) 
Collections : 3(5) , 1(12) . 
The spire seems somewhat more depressed 

than usual for thiR species . Diameter 1. 0 
to 1. 2 ; 3 to 3~ whorls . 

Gastrodonta interna (Say) 
Collections : 1(9) . 2(12) . 1(45) . 

Vent rtdens nodus Pil sbry 
Colle"ctions : 2(12), 4(46) . 
The base is distinctly concave around a 

minute umbilicus, and the shell is broad­
ly dome - shaped . The lamella on the thick­
ened columellar axis is directed outward. 
A second lamella located near the outer 
edge of the body-whorl floor , is strongly 
curved , directed slightly inward and up­
ward . The growth sculpture is very low, 
rounded , and no spiral sculpture is evid­
ent . This form was referred to V. gularis 
by Pilsbry (1946 , p . 447; holotype , ANSP 
165566 ) . We have also collected the spe­
cies from the eastern end of Pine Mountain, 
Pike County, Kentucky . Diameter 7 . 9 (6 . 5 
to 10 . 5 ) ; he i gh t 5 . 2 ( 3 . 5 to 7 . 4) ; 6 1 1 3 
to 8 whorls . 

Ventridens lawae (Binney) 
Collections : 6(38) . 
Very similar to shells secured from Clay 

County , North Carolina. Diameter 7 . 0 (5 . 5 
to 9 . 0 ; height 3.2 (2 . 6 to 4. 0); 5~ to 9 
whorls . 

Ventr i dens acerra (Lewis) 
Co 11 e c ti on s : 1( 4) 5 ( 5) 26 ( 9) . 6 (15), 

1(24) 1(53). 
Diameter 11 . 3 (9 . 5 to 12 . 5); height 7. 9 

(7 . 0 to 9 . 0); 5~ to 8 1/3 whorls. 

Ventridens deaissus (Binney) 
Collections : 4(5) 1(12) , 4(17) , 4(23), 

12(34) . 1(35) , 3(38) 6(45), 1(49) . 
Diameter 9 . 1 (6 . 5 to 10.5); height 6 . 0 

(4 . 0 to 7.5); 5~ to 7 whorls . 

Ve~~lf~~~fo~~~eJJtH~1<~~~n~Hb> . 11(18) . 
1(28) , 17(30) . 
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In most specimens, the radial striae are 
sharp and the papillose spirals are dis­
tinct above and below (almost as strongly 
developed in specimens from station 28 as 
those in V. interte:ctus eut!'opis (Pilsbry). 
The periphery is angular in all specimens 
and the umbilicus is tiny, less than 1.0 
in diameter . Diameter 11.2 (7.5 to 13.0): 
height 7 . 8 (4.6 to 10.5), SX to 7 whorls . 

Ventridens ligera (Say) 
Collections: 11(17). 7(21) . 22(26) 11 

( 30). . 
Diameter 11 . 6 (8 . 9 to 13.8) · height 8 . 6 

( 6. 0 to 10. 9); 6 to 7 whorls . 

Ventridens pilsbryi Hubricht 
Collections: 1(25) , 1(39). 
Diameter 6.5 to 7 . 0; height 4 . 0 to 4.5; 

7~ to 7 2/3 whorls . 

Zonitoides arboreus (Say) 
Collections : 3(4). 1(5) . 10(28) , 6(45). 

2(54). 
Diameter 4 . 2 (2 . 5 to 5.2); 3)4 to 4 7/ 8 

whorls . 

Zonitoides nitidus (MUller) 
Collections: 2(45). 

Zonitoides lateumbilicatus (Pilsbry) 
Collections : 1(16). 
Diameter 4.4 ; diameter umbilicus 1 . 8 ; 3 

whorls. . 

Striatura ailiua (Morse) 
Collections: 9(4) 11(5). 
Diameter 1. 3 (1.1 to 1. 5); 2~ to . 3~ 

whorls. 

Striatura e:cigua (Stimpson) 
Co ll e c ti on s : 1 ( 30) . 
33 raised riblets on the last whorl. Di­

ameter 1.5 diameter umbilicus 0 . 6; 2 4 / 5 
whorls. 

Striatura ferrea Morse 
Collections: 1(4). 
Wide open, perspective umbilicus; rib­

lets poorly defined, and ·thespiral sculp­
ture is faint . Diameter 1. 2; 2~ whorls. 

Haplotreaa concavua (Say) 
Collections: 15(5), 1(8) . 6(9). 1(10), 

5(12), 3(13) . 21(15) 21(17), 5(26). 26 
(30) . 1(32) 1(39) 4(45) . 2(50) . 

Diameter 15 . 2 (5 . 5 to 21.3); heisht 7.2 
Q. 5 to 10.0); diameter umbilicus 5 . 0 (2.0 
to 6.6); 3 to 5~ whorls. 

Polygyra plicatiJ (Say) 
Co 11 e c tiona : 36 ( 9) , 61 (11) . 1( 30) . 
Diameter 7 . 0 (6.5 to 7.5); heisht 3.1 

(3.0 to 3 . .5); 5 to 5~ whorls . 

Stenotrema hirsutum (Say) 
Co 11 e c ti on s : 2 ( 5) 2 ( 9) . 1 ( 12) . 2 ( 17 ) , 

11(38) 1(39). 
Diameter 7.4 (6 . 5 to 8 . 6); height 4.9 

(4 . 3 to 6 . 0) ; whorls 4 2 / 3 to 5. 

Stenot!'ema stenotrema (Pfeiffer) 
Co 11 e c t ions : 1( 4) 6 ( 5) . 31 ( 9) . 4 (1 0) , 

2 5 (15). 6 ( 17 ) 2 (18 ) 1 ( 2 3) 1 ( 30) 2 ( 38) 
1(39) 4(45) . 

Diameter 10 . 3 (8.8 to 12 . 2); height 6 . 6 
6.0 to 7 . 7) ; whorls 5 to 5 4/ 5 . 

Stenotreaa angellum Hubricht 
Collections: 1(5), 33(12) 6(30) , 1(32), 

2 ( 45 ) . 2 ( 50) . 3 ( 54) . 
Comparing (H : Jl ~ p 0 ) the measurable 

data (height,, 0 diameter, and height / dia­
meter) secured from specimens of this spe­
cies with those secured from theS . steno ­
trema cited above indicates that the means 
are not significantly different at P. OS · 
Hence, the validity of S. angellum rests 
on the angular nature of the body whorl, 
a character of little value because of ex­
treme variability in the species compared, 
and th'e spiral arrangement of the perios­
tracal hairs ; inStenotrema stenotrema the 
bases of the hairs are supposedly radially 
arranged. In some specimens (station 50) 
the hairs are very definitely spirally ar ­
ranged above and below, whereas in others 
they are spirally arranged above but ra­
dially arranged below . . One of the speci­
mens from station 12 ( 10 . 3 mm in diameter ) 
has radially arranged hairs on the first 
few whorls but spirally arranged ones on 
the body whorl. These facts indicate con­
siderable variation in this trait and, to 
our way of thinking, casts sqme doubt on 
the validity of S . angellua as a distinct 
species. Diameter 10 . 2 (9 , 5 to 11.2); 
height 6 . 5 (5 . 8 to 7 . 5); whorls 5 to 5X . 

Stenotrema barbatum (Clapp) 
Collections : 1(12), 1(15) . 3(17) . 1(25), 

1(30) 1(45) . 
This interesting form is somewhat of an 

enigma . The surface is covered with short, 
stiff hairs, the bases of which are spir­
ally to obliquely arranged. The lip-notch 
is broadly u-shaped, and the aperture is 
wider than the reflected portion of the 
peristome . Since this shell type is rela­
tively scarce by comparison with S. hir ­
sutua and S. stenotreaa, and is sympatri­
cally distributed with both the latter spe­
cies , the thoupt occurs that S. barbatum 
misht possibly be a hybrid, S. stenotrema 
X S. hirsutua. Diameter 9 . 4 (8.9 to 10. 8 ) ; 
heisht 6 . 4 (5 . 8 to 7.0); whorls 4 5/ 6 to 
5~ . 
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Stenotreaa edvardti (Bland) 
Collections: 2(23) 3(24) 1(39) . 
The larse apec:i11ena from station 24 (Fis . 

3 a , b) have been co11pa red with Bland' a 
types at the Museu• of Coaparative Zoolo­
gy, H.arvard, since they do not 'key' •ell 
in Pilsbry' a (1940) 11ono1raph. Diameter 
(sta. 5) 10.8 (10 . 0 to 11.3); heipt 5.8 
(5.0 to 6.3); whorla 4~ to 51/3. 

Stenotreaa fraternua (Say) 
Collections: 1(4) 3(5) . 1(10) , 5(17), 

2(21) . 
Diameter 9.9 (9.0 to 11.0); beipt 6 . 3 

( 6 . 0 to 7 . 0) ; who r la · 5 1/5 to 6. 

Stenotreaa Zeai. (Binney) 
Co ll e c ti on a: 1( 26 ) , 26 ( 28) . 
Diameter 8 . 7 (8.0 to 9.3); height 5.5 

( 5 . 0 to 6 . 0) ; who r 1a 5~ to 6~ . 

Mesodon clautu• (Say) 
Collections ~ 2(5), 4( 17), 1( 24), 1( 26), 

23(54), 3(55) . 
Diameter 14 . 2 (12 . 5 to 15.5);heiiht 10.6 

(9 . 4 to 15 . 5); whorls 4~ to 5~) · 

Mesodon downieanus (Bland) 
Collections: 7(10), 14(38) . 3(54) . 
The umbilical condition varies from 

tightly closed to open by the merest niche. 
Diameter 10.7 (8.5 to 14.0); height 7.5 
( 5 . 3 to 1 0 . 5) ; who r la 4~ to 5 1 /3 . 

Mesodon pennsylvanicus (Green) 
Collections: 2(15) . 1(26) . 
Diameter 15 . 5 to 17 . 0; height 11 . 2 to 

12 . 8; whorls 5~ to 6~. 

Mesodon thyroidut (Say) 
Collections: 1(2), 1(3) 1(4), 29(5), 

13(8), 16(9) . 3(10) 2(14), 9(15), 15(17), 
3(18), 5(19), 4(21), 1(25) . 7(26) 2(28), 
23(30). 6(38), 1(39) , 1(45), 4(50), 12 
(54) , 2(56)' 4(57) . 

The u11bilieus nriea fro• one-half to 
two- thi rda· open, and in all sh ella, where 
present (9: 1), the parietal tooth is ••all, 
The speci11eJU fr011 station 14 han de­
preaaecl shells. Diueter 23.1 (18.5 to 
27.5); heiiht 14.9 (11.8 to 18.5); whorls 
4~ to 5~. 

Mesodon zaletut (Binney) 
Collections: 9(5) 46(9), 1(12) . 6(15), 

1(16), 6(17), 1(23), 4(28), 3(30), 3(31), 
12(45) . 2(47) . . 

Dia•eter 28.0 (24.5 to 34.0); hei.t 
19.0 (16 . 5 to 24.3); whorla 4 7/8 to 5~. 

Mesodon e levatu1 (Say) 
Collections 107). 

Muodon appressus (Say) 
Collections: 3(4) . 14(5) , 2(8) , 42(9), 

21(15),1(21),5(24) , 3(25) , 5(26) . 23(30) , 
1(31) 2(35). 11(38),1(39), 33(44) . 3(51), 
33(54) . 1(5~) . 

At station · 5, 5 of 13 specimens ( 38%) 
were abno rma1: the spire is greatly de­
pressed which causes the outer lip to be­
come flared . In two specimens the second 
and third whorls are sunken below the level 
of the first and fourth, and in one fully 
aature specimen the umbilicus is ~open. 
Diameter 17.2 (14.7 to 19.3) ; heipt 8 . 4 
( 7 . 5 to 9 . 3) ; who r 1 s 4~ to 5~. 

Mesodon perigraptus X M. appressus 
Collections: 3(15). 
These rib-striate, ehamois-c'OJ.ored 

shells possess both incised spirals and 
papillae between the striae, and measure 
17. 0 to 17. 6 mm in di ame te r, 7. 5 to 8 . 5 
mm in heipt, and have 4 5/6 to 5 whorls . 
This diagnosis is admittedly a judgement, 
but , we believe, a valid oQe . Mesodon 
peri grap t us is known from this region 
(Branson and Batch, 1970), but it is scarce, 
which probably accounts for its hybridiz­
ation with M. appressus. The scarcity of 
one species in the presence of an abundance 
of another often stimulates thephenomenon 
of hybridization. · 

Mesodon sayanus (Pilabry) 
Collections: 1(25),4(35), 2(44) 1(47 ). 
Diameter 26 . 2 (23 . 8 to 29.5) ; height 

15 . 7 (14 . 5 to 17 . 0); diameter umbilicus 
5 . 4 ( 4 . 2 to 6 . 5) ; wb or ls 5 2 I 3 to 6 1 /3. 

Mesodon inflectu• (Say) 
Collections: 4(4), 27(5), 15(9), 15(10), 

2(12), 7)(17) 3(19) 1(25) 1(34) 1(36), 
8 ( 45) ' 9 (54) 1( 56) . 

Diameter 11.1 (9.7 to 1'2 . 7): height 6.2 
(5. 0 to 7 . 3); whorls 4~ to 5 1 / 3 . 

Mesodon rugeli (Shuttleworth) 
Collections: 33(5), 7(12), 31(15) 30 

(18) 4(21) . 8(26) 15(30) , 2(32) . 5(42) 
2(50) . 1(51) 3(59). 

Mesodon rugelt primarily frequents up­
land situations, whereas M. inflectus is 
more apt to be collected in the valleys . 
Diameter 11. 1 (9. 5 to 12 . 1); height 6 . 1 
(5.2 to 6.8); whorls 4~ to 51(. 

Triodopsis fraudulenta (Pilsbry) 
Collections: 2(9) , 1(17), 2(26), 1(30), 

3 ( 45) . 
Dia11eter 15.7 (14.5tol7 . 0); height 8 . 7 

(8 . 3 to 9 . 3); diameter umbilicus 3. 7 (3 . 5 
to 4. 5) ; who r la 5~ to 6 . 
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T·iodopsis clatbornensis Lutz 
Collections : 26(24). 
In all· specimens, a callus ridge extends . 

from the lower palatal toward the umbili­
cal region . The distal tip of the parie­
tal tooth is directed above the palatal 
(one specimen has two palatals) . The dis­
tribution of this species is additional 
evidence for demonstrating a biologic re ­
lationship between the highlands of Ten­
nessee and the Cumberland Pine Mountain 
portion of Kentucky . Diameter ll. 4 mm 
( 10 . 0 to 12. 9) : heigh t 6 . 6 mm ( 6 . 0 to 1 . 1 ) : 
whorls nearly 5 to 5~. 

Triodopsis tridentata (Say) 
Collections: 5(3), 1(5) . 4(21) 3(25), 

2(28) , 3(35) , 5(50). 
Diameter 16.7 (14.2 to 20 .0 ); height 8 . 2 

(7.1 to 10.0); diameter umbilicus 3 0 (2.3 
to 3 . 5); whorls 5~ to 5 2 / 3 . 

T•iodopsis coaplanata (Pilsbry) 
Co ll ec ti on s: 7 ( 5) . 21 ( 12), 2 (17), 5 ( 42) , 

4( 45) . 
By some considered as a subspecies ofT. 

tridentata (Pilsbry, 1940), this form does 
not seem to intergrade with the last-named 
species, although they are sympatrically 
distributed over part of the ranges . The 
glistening shell bears small patches of 
granules behind the lip and around the um­
bilicus, and spirally arranged rows of 
them occur on the whorls above and below, 
being heaviest near the sutures . The lip 
teeth are reduced to mere nubs, the spire 
is depressed , and the umbilicus is large. 
Diameter 16 . 3 (11.4 to 19 . 5) : height 8 . 6 
(7 . 5 to 9 . 8) ; . diameter umbilicus 3 . 6 (3 . 1 
to 4 . 0 ) ; wh o rl s 5 to 5 2 : 3 . 

Triodopsis tennesseensis (Walker) 
Collections: 9(38) . 
The parietal tooth points ator slightly 

below the pc;~orly developed outer palatal . 
Many papillae follow the growth striae. 
Diameter 16.4 (14 . 7 to 17 . 3); height 7 . 6 
(7 .0 to 8 3); diameter umbilicus 3 . 1 (3 . 0 
to 3 . 5); whorls 5 to 5 2.'3. 

Triodopsts denotata (FErussac) 
Collections: 1(5), 2(9) , 1(15) 1(17). 

3 ( 26 ) . 1( 36 ) . 
Diameter 21.7 (20.6 to22.5 ); height 11.4 

(11.0 to 12.0); whorls 4 7 / 8 to 5~ . 

Triodopsis albolabris (Say) 
Co 11 e c t-i on s : 1( 5 ) , 13 ( 3 5) 3 ( 38 ) 1 ( 3 9 ) , 

3( 54) . 
Diameter 34.7 (32.0 to 37 . 3) : height 

22.1 (20 . 5 to 23.0); whorls 5~ to 6 . 

Allogona profunda (Say) 
Collections: 2(9) . 1(12) 2(17) 1(20) . 
Diameter 27.9 to 29.5 ; height 14.5 to 

16. 5; diameter umbilicus 5. 0 to 5. 8; whorls 
5115 to 5 2 1 3. 
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PRESENT STATUS OF ELLIPTIO 
COMPLANATUS IN DOUGLAS 

LAKE, MICHIGAN 

JERRY C. SHRCHEK 1 

4327 Lanstng Ro a( Lanstng, Mtchtgan 48917 

Mat te s on ( 1948 ) in studying th e species' 
life hi s tory in the mid 1940 · s , tran s ported 
mussels fromOcqueoc River andOcqueoc Lake 
to Douglas Lake and placed them in shal­
low water near shore to serve as a storage 
population and stock for experimentation. 
lie sta tes that some clams stored o ·ter the 
winter moved into deeper water with the 
return of wanner weather and became scat­
tered and difficult to retrievP. . 

Evidently the small population of E. 
complana t u s accidentally released ismain­
taini ng itself along the sandy, wave swept 
sh o a 1 are as of the eastern and sou the as t­
ern shores of Douglas Lake. 

Pe ·ca flavescens, the yP.llow perch, has 
been found to serve as a glochidial host 
(Le fevre andCurtis, 1912). Matteson (1948) 
found that only yellow perch, obtained in 
Douglas Lake , became infected with gl ochid­
i a and served as a natural host . 

It was somewhat surprising on the basis 
of distribution ( Athearn and Clarke, 1962) 
to find two specimens of E. complanatus 
in Douglas Lake (Cheboygan County) in Au ­
gust , 1968 and two in August , 1969 . Fur­
the rm o re , Dr . W. Fennel found one speci­
men in early August, 1969 . The nearest 
o c curr,ence of E. complanatus is from Oc­
queoc River and Lake, approximately 25 
miles to the east . 

In Michigan thisspecies occurs through­
out the Upper Peninsula. However , to date 
the only authenticLowerPenin~;ula records 
are from Alpena and Presque Isle counties, 
which comprise the extreme western limits 
of the Northern Atlantic pelecypod faunal 
region (Goodrich andvan derSchalie, 1939); 
van derSchalie andvan derSchalie , 1950) . 

•. .••.........................•.........• 
A contribution from the University of 

Michigan Biological Station . Sincere gra­
titude is expressed to Drs. R. T . Abbott , 
A. L. Edgar, and W. E. Fennel for their 
comments and helpful suggP.stions. 

Eggleton (lQ52) lists four species of 
unionids as occurring in Douglas Lake, A.· 
n odonta grandis, Ligumia nasuta, andLaap ­
silis sil i quoidea . The fourth, Anodon­
to i de s ferussacianus subcylindraceus has 
not Leen collected for many years and is 
quit e rare , if not extinct , at this time . 

E . coaplanatus occurs in a Yal'iety of 
lentic and !otic habitats , except in very 
small brook s, and on a variety of marl, 
clay, sand, and gravel substrates, except 
on relatively soft mud bottoms. 

Mattes on (1948) noted that when thi• 
species occurs with thesame three species 
as found in Douglas Lake, E. coaplanatus 
occurs in a zone of deeper water beyond 
tlae others. These observations may explain 
why only a few specimens have been found 
to date in Douglas Lake . 
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ANNOTATED BIBLIOGRAPHY ON THE EXOTIC BIVALVE 
CORBICULA IN NORTH AMERICA, 1900-1971 

RALPH M.SINCLAIR 
Environmental Prote c t io n Ag~ncy Water Quality Office 

National T - a<ntng Cente-, 4676 Coluabia Parl1111ay, 
C! nctnnat i , Ohio 45226 

The Asian clam , Corbtcula mantlens ·. s, is 
currently themost costly liabi l ity of all 
exotic molluscs in North America . Its 
range has expanded since about 1938 from 
the Columbia River, south to Baja Califor­
nia and east to Florida . Its present 
range still excludes the Great Lakes Ba­
sin, the middle ~ an<:l North Atlantic, the 
Upper Midsouri and the upper Missi s sippi 
River . This pest is benthic as an adult 
(upwards of 25,000 per square foot i and 
planktonic asa microscopic , c i liated 've­
liger ' larva (up t9l,OOO / ml 1 . This early 
part of its life cycle provides convenient 
entry into irrigation system s , condenser s, 
and virtually any pipe system :arrying un ­
treated water where they attach and de ­
velop into the adult stage . One may add 
to these damaging aspects the effect on 
sand and gravel dredging on large inland 
streams (live clams are a liability wh en 
poured in a concrete aggregate) plu s the 
clogging of traveling intake screens, when 
annual spring mass mortalities of adults 
occur upstream each spring . In particu ­
lar sand and gravel dredging operations 
have been seriously affected on the Ten ­
nessee and Cumberland Rivers . The Stock­
ton Naval Base (California) fire mains 
were considerably damaged by clogging mas­
ses of shells . Passage through the De 1 ta­
Mendota canal (California) was impaired 
by the sheer bulk of beds of co .: b v ul'l . 
These problems have been encountered with 
minor variations as the clam moved into 
aquatic habitats across the nation . 

In its native Asian range Co r btcu ! a is 
used as food supporting a commercial fish­
ery . Some California populations h11ve '1.1 -
so been exploited for local oriental mar­
kets, although the main commercial use has 
been for fish bait . With the occasional 
exception of sponge and bryozoan growths 
and infestations of caddis fly larvae , 
plant managers have paid little attention 
to the biological pipe clogging community . 
There are several factors which have led 
to severe. and unsuspected interference 

problems with this bivalve . First the an­
imal is relative.ly new to our fauna, and 
once into ariver basin it rapidly exploits 
new habitats . Population build-up is ex­
plosive . The life cycle is unique for 
North American bivalves , thus the pelagic 
larva is capable of reaching numerous man­
made conduits and waterways, etc . Fur ­
thermore the line may become seriously im­
paired over a year ' s time as the adults 
grow in size . Once established the shells 
are most difficult to remove . The adult 
clams like most bivalves are able to with ­
s tand shock doses of a variety of chemi­
cals . Furthemore , the small shells are 
attached by byssus threads and during the 
annual summer spawning season, new stocks 
readily take up residency in unprotected 
pipes . For more complete information and 
bibliographic references, the reader is 
referred to the papers. listed in section 
one of the hi bli ography . 

BIBLIOGRA,HY 1900-1971 

Entries are listed under these main sub­
jects: 

1. Introduction 
2. Systematics 
3 . Ecology 
4 . Life history and Morphology 
5 . Salinity and Related Estuarine Species 
6 . North American · Distribution 
7 . Effects on Hydroinstallations and 

Control 
8 . Fisheries 
9. Water Quality and Effect of Pollution 

10 . Role in Echinostomiasis 
11 . Physiology . 
12 . Massive Mortalities 
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IIITRODUCTIOII 

The following entries areprimarily con­
cise summaries of the problem . A similar 
parall el exists in Europe with · a related 
bival ve, Dreissena. Control 11ethoda for 
the latter will be sipificant in Co:-bi­
cula control. At the rate exotics are 
reaching our waterways, Dreissena also 
could eventually becomeeatabliahed here . 
The magnitude of the problem and recommen­
dations for preventing the en try of exotics 
are covered by Lachner, Robina, and Cour­
tenay . 

l. ANON. Little creatures clog big ca~ 
nals. -- The Recla11ation Era, pp. 96-98, 
Nov. 1963. 

2 . BEAUCHAMP, R.S.A. 1969 . The use of 
chlo rine in the cooling water system of 
coastal power station. -- Chesapeake Sci­
en c e , 1 0 : 28 0 . 

3 . RlX, Ralph Olen. The Corbicula Sto­
ry: a progress report. Read at the Second 
Annual Meeting of 'the West. Soc. of Mala­
col., 11 pp., June 1969. (Su-ary of West 
Coast introduction · and subsequent spread 
into th e east.). 

4. RlX, Ralph Olen . The Corbicula Sto­
ry: Otapte r Two. Read at the 3rd Annual 
Meeting of the West. Soc. of Malacol. Stan­
for d Uni v. 10 pp . Juqe, 1970 . (Summary 
of current distribution nuisance aspects 
and control inMetropolitan Water District 
of Southern California system). 

5 . LACKNER. Ernest A.; ROBINS, C. Rich­
ard; and COURTENAY, Walter R., Jr.--Exotic 
fi ab es and other aquatic organisms in tro ­
duced into North A.erica. -- S.ithaonian 
Contrib . to Zool., 59: 1-29 . 1970 . 

6 . PROKOPOVICH, N. P . and HEBERT, D. J . 
1965. Sedi•entation in the Delta-Mendota 
Canal. --Jour. Aller. Waterworks Aaaoc. 
57: 3 7 5- 38 2. 

7. SINCLAIR, Ralph M. 1964. Cla• peats 
in Tenneasee Water Supplies.-- Jour. Aaler. 
Waterworks Assoc . 56: 592-599. 

8. SHTEGMAN, B. K. BioloiY and control 
of Dreissena . -- TT 67-51396. U.S . Dept . 
of Co .. eree. Springfield, VA 22151. 1968. 

9 . SINCLAIR, Ralph M. 1971. Corbiculo 
variation and Dreisuna parallels . -- 'lhe 
Biologist 53 (in pres a). 

2. SYITEMATI Cl · 

Within th .e three basic Asian groups of 
Corbicula (aee Table 1) there are nuaeroua 
geocrapbic names . It has been i•poasible 
to fix the country of origin for the North 
American exotic fora, Corbicula aani lens is 

Philippi 1841. Icbiro Miyazaki was the 
first to divide the genua Corbicula into 
three groups baaed on reproductive char­
acters and ecology . This baa proven to be 
a most workable classification which has 
generally been confi r.ed and followed by 
the majority of the systematists working 
with Corb~cula in its home range (aee Ku­
roda, Oyama and Suzuki). Their papers have 
been generally ignored in the United States 
literature. It is possible however to 
place this North Alaerican exotic species 
in Corbicula group I of Miyazaki. It ia 
monoecioua, incubates the veligera, is 
basically fresh water, and baa nonawim11ing 
pelagic veliger larvae. 

1. DALL, W. H. 1903 . Review of the Clas­
sification of the Cyrenacea . --Proc. aiol. 
Soc. Wash. 16: 5-8. 

2. HORIKAWA, Y. Venus 50) : 27 (Formo­
san Corbicula) . 

3. JOHNSON, Richard I. 1959 . The types 
of Corbiculidae andSphaeriidae (Mollusca : 
Pelecypods) in the Museum of Coatparative 
Zoology, and a Bio - bibliographic Sketch 
of Temple Prime, an early speciali at of 
the group. - - &11. Mus. Comp. Zool., 120 
( 4) : 431-479. 

4. KURASHIGE, Eijiro 1945 . Study of 
Korean Corbicula . Part 4. Corbicula fel ­
noui lliana Heude. Part 5. Corbicula flu­
ainea (Muller). --Venus 14: 73-96. 

5 . KURODA, T. 1938 . Studies on Japan­
ese Corbicula . --Venus 8: 21-36. 

6. MIYAZAKI, I. 1936. Sbijiai no Haa­
aei ni tsuite (On the development of Bi ; 
valves belongina to the genua). Nihon 
Suiaan Gakkaiahi (&ll. Japanese Soc . of 
Sci. Fisheries) 5: 249-254. 

7. OYAMA, K. 1943. Ober daa Korean­
ischen Corbicula-Auen . --Venus 12: 150-
158. 

8. PILSBRY, Henry A. July 1901. New Ja­
panese marine, land, and fresh-water ~ol- , 
luaca : -- Proc. Acad. Nat . Sci . Phil~ .• p . 
406-407 . 

9. PILSBRY, H. A. & HIRASE, Y. 191>5-
1906 . Catalogue of the Land and Fresh­
water Mollusca of Taiwan (Fomoaa) with 
descriptions of new species.-- Proe. Acad. 
Nat. S~i. Phila. 57: 720. 

10 .. PILSBRY, H. A. 1907. On Japanese 
species of Corbicpla (with' plate VIIL . . -­
Annotationes Zoologieae Japonenses 6: 153-
160 . 

11. PRASHAD, Saini. 1924. Revision of 
the Japanese species of Corbicula. -- Mem. 
Asiatic Soc. Bengal 16: 521-529 . 

12. PRASHAD, Saini. 1928 . Revision of 
the Asiatic apeciea of the aenua Corbicu­
la - I. The Indian species of Corbicula. 
--- Memoirs Indian Museu• 9: 13-27. 
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( 1) 
( 2) 
( 3) 
( 4) 

TABLE 1. NATURAL GROUPS IN CORBICULA (SENSU STRICTO) • 

SPECIES - FOIWS HABITAT 

MANILENSIS 

c. Leana 
product a FREEH-
awaj iensi s 
insularis 1., 2 
javanica 
a ani lens i s WATER 
v i c ina 

60 mm 7 

FREEi:l-
c. sand a i 40 Rill 

WATER 

FLUMINEA 

c. j aponica 3, 5 
elat i or BRACl< -
fluainea 
aa.x t aa 
( Cyr erlodona .x) 

foraosana4 ISH 

40 mm 

Becomes brackish at flood tide . 
Sexuality uncertain 

SAMPLE LOCALilY SEXUALI'IY REPROilJCTI ON 

NORTH AMERICA 6 

CEN1RAL JAPAN 
KOREA 
CENTRAL JAPAN MONOECI-
FOIWOSA INCUBATORY 
INOONESIA ous 
PHILIPPINES 
CANTON 

DIOECI - NONINOJ-
CENTRAL JAPAN 

ous BAIDRY 

CEN1RAL JAPAN 
KOREA DIOECI - NONINCU-
FOIWOSA 
FORMOSA 
FOftt10SA 

ous BATORY 

Some specimens have radial color s t ripes on the surface of the shell . 

LARVAE 

NON-
SWIM-
MING 

NON-
SWIM-
MING 

FREE-

SWIM-

All specimens have radial color stripes on the surface of the shell . Probabl y 
the early stage of Cy r enobat i ssa subsulcata (=Woodiana ). 

According to personal communication of Dr . Miyazaki this sp e cies has bren r e­
ported to invade fresh-water habitats in N. Japan. 

Exotic . 

( 5) 

(6) 
(7) Maximum size length is given in millimeters. 

• Modified from Miyazaki . 

New Guinea . - - Memoir s Indian Museu m 9 : 
193-203 . 

j 

13 . PRASIAD, B.aini. 1929 . Revis ion of 
the Asiatic apecies of the genus Corbicu ­
la . H. The Indo-Chinese species of the 
genus Corbicula . -- Memoirs Indian Muse1,1m 
9: 29-48 . 2 plates . · 

14. PRASiAD, B . 1929 . Revision of the 
Aaiatic species of the genus Corbicula . 
III. The species of the genus Corbicula 
from China, South-eastern Russia , Tibet , 
Formoaa , and the Philippine Islands . - ­
Memoira Indian Museum 9 : 49-68 . 

16. SENO , Ji ro . 1953. Studies on Cor ­
bicula taken on the downatream of the Ri ver 
Tone, I. Systematic Studiea . Hul l . 
Jsp . Soc . Sci . Fiah. 18 : 455-461 (F..nglish 

15. PRASHAD, B. 1930 . Revision of the 
Asiatic specie• of the genus Corb i cula . 
IV. The apeeiea of the genus Co r bicula 
from the Sunda Islands , the Celebes , and 

17 . SINCLAIR, Ralph M. & ISOM, Billy G. 
1964 . Fur.ther atudies on the introduce d 
Asiatic Clam Corbicula in Tennessee . 
Tennessee Stream Pollution Control Ho a rd . 
7 5 pp. 

18. SUZUKI , K. & OYAMA, K. 1943 . Uber­
blick ~ber die Corbiculiden Ostasiens . - ­
~enus 12: 138-149. 
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19 . van BENniEM JUTIING, W. S . S . 1953 . 
Systematic studies on the nonmarine Mol­
l usca of the Indo-Australian Archipelaso 
IV. Critical reTision of the freshwater 
Bivalves of Jna. -- Treubia 22: 19-73. 

20. 2HADIN , V. I. "1965 . Mollusks of Fresh 
and Brackish Waters of the USSR. -- Akad . 
Nauk. English Edition. U.S. Dept. of Com­
merce , 1T 65-50019 . 368 pp . 

3. ECOLOGY 

Tl'O exotic freshwater bi Tal vea have be­
come well known during the first half of 
this century . The first, Dreissena poly­
aorpha, has spread extensively throughout 
Europe from its origin in the Ponto-Cas­
pian area . The other, Corbicula aanilen­
s is, was deliberately carried by 11an across 
the Pacific fro• Asia to North America. 
Both have become well known becauae.: of 
their damage to hyd roin a tall ati on s . . Like 
all exotics, the two reach hip population 
numbers per square meter . Their respect­
ive habitats differ somewhat for while 
Dreissena becomes ae11i-permanently at­
t ached by a stout byasus (Figure 1) Co;-bi­
cula utili zes byssallines (Figure 4) usu­
a lly discarded as it grows . Dreissena 
t hen is epifaunal, foming great clusters 
on various substrates as well as in con ~ 
duits . Corbicula is generally infaunal, 
burrowing to depths of a 11eter and through 
pseudo fecal rejection ca~ ... form va~t beds 
of shells and sediments in irrigation ca­
nals . It a lso opts for byssal thread at­
tachment inside of conduits and on other 
structu rea in natural and artificial. water­
wayti: e . g . , condensers, water lines, a 
variety of condui ta, logs, and in take 
structu rea . 

1. HEINSOHN, G. E. 1955. Life History 
and Ecology of the Freshwater Clam, Cor­
bicula fluainea. MA The•is . UniTersity 
of California at Santa Barbara . 

2 . HURJKAWA, Maaaru. 1953. An Ecolo­
gical Studi ea on ·the Bi Tal Te • Seta- ah ij i ­
•i.' Corbicula unclai Reinhardt of the Lake 
Biwa . I. On the Growth . -- lbll. Jap. 
Soc . Fisheries, 19(2): 88-90 . English 
summary . 

3. ---- and MI1mi>TO, Sabaro. 1953. II. 
On the Growth. --Ibid. 19(2): 91-94, Engl­
ish summary . 

4. SINCLAIR, Ralph M. and 10, Billy G. 
1963 . Further studies on the introduced 
Asiatic ct ... . CorbiculG in Teaneaaee. -­
Tenn. Dept . of Public Health, NaahYille, 
TN. 75 pp. 

5. BICKEL , Dhid. 1966. EcoloiY of"Cor­
bicul~a a~an· i len1i1 Philippi in the Cllio 
RiTer at LouisTille, Kentucky. -- Sterid-

ana 23 : 19-24 . (Spring mortalities, an 
annual occurrence in the Ohio RiTer, sus-

rected cause was high suspended sediment 
oad). 

6. SOLEM , Alan . 1971. Introduction to 
the Symposium on In traduced Mollusks. -­
lbll . Amer . Malacol. Union, 37: 52 . 

Two freshwater bivalves, Dreissena (an 
invader of Europe) and Co t bicula (an in­
vader ofNorth America), share a number of 
characters . Both have been costly inter­
ference organisms in hydroinstallations. 
Both have free livingveliger larvae, which 
explains their successful invasion of con­
duits carrying untreated water . They oc­
cupy a unique place for freshwater bival­
ves . Water quality requi rementa appear 
to be close . Control methods for one are 
applicable for the other . 

7. MORTON, B. S . 1969. Studies on the 
biology of Dreissena polyaorpha Pall.-- 4 . 
Habits, habitats , distribution, and con­
trol. --Water Treatm . and Exam . 18 : 233-
240. 

8. WIKTOR, I . 1963 . Research on the 
ecology of Dreissena pclyaorpha in the 
Szczecin Lagoon . ·-- Ekol . Pol . All : 275-
280. (Shell deposition amoun' ted to app. 
540 t/km2/ annum). 

9. STANClYKOWSKA, Anna . 1968. Mozli-
wosci fi ltracyjne populacji Dreissena po­
lyaorpha Pall . w roznych jeziorach jako 
czynnik wplywajacy na obieg muterii w je­
ziorze . --Ekol . Pol . B 14 : 265-275 . (The 
D~eissena population in Striegel Lake, Po­
land had the potential to filter the whole 
of the epilimnion in five days. The a­
mount of feces and pseudo feces excreted 
by this population amounted to almost 8 
ml / m2 / h) . 

•• LIFE HISTORY AND MORPHOLOGY 

LIFE HI STORY 

Corbicula species are placed in three 
main groups by habitat and life history . 
The brackish-water species (Group Ill) are 
dioecious, do not incubate the you·ng, and 
have free-swimming planktotropliic larvae . 
The fresh-water species (Group I) are mo· 
noecious, incubatory, and haYe nonswimming 
plank tonic velige r larvae . Both groups 
in Japan and theUnited States spawn chief· 
ly in the summer months . The Ohio Rinr 
Basin fol'lll belongs to Group I and dia­
chargea planktonic veliger larTae fro• Ju­
ly to NoTember . The fertilized ova are 
deposited in the parent ' a inner gills which 
are •odified as •araupia . Here the r.ygote 
undergoes deTelopment through the trocho­
phore stage to the veliger stage (so named 
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CREDITS: Figs. 1-4 : R. Sinclair; 5: van Benthem Jutting; 6: Harold Walter 
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becauu of 'the proaiunt velu•). 1\e early 
veliter (appruhately 220 Jl) i• diachar­
ted hoa the adult throuah the exhalent 
liphon into the aurroundint water where it 
be tina benthic exiatenca probably within 
48 houu fro• dhcharte. Dnelop.en t of 
a hithly aucular foot. (tipped with atron1 
cilia ud c~tahht the atatocyat) •ark• 
the bethnint of the benthic pediveli pr 
eta,. u it leavea the plankton . 1\e foot. 
ia ua ed for at.tactlaen t. and 1 ocoaoti on, en· 
ablint the larvae to explore for a aui t· 
able niche. 1\e yount cl• ••Y aho uae 
the byaul tlud to ucrete •ucilatinou • 
tluuda forah'l looae byuua linea. 1\e 
beathh larvae denlop rapidly andaay be· 
coae eexually aature for the next apawn· 
in1 UaiOn. 

NO IPIIO&.HY 

The 1101t diathctive future of the cla11 
ia theheny c~centric ridre• of the outer 
ahell. 1\are are three cardinal teeth ia 
each nlve . 1\e lateral teethueaerrated 
in both vahea . 1\ey are double in the 
riaht valve ud ainrh in the left. 1\e 
111 te rio r tee t.h in each valve are bent on 
the aaterior aar1ia. Shell characteriatiea 
vary lroa Qfte locality to another, aad the 
color of the .,_erioatracua ran tea fro• black 
to yellow. 1\e inner porcelhneoua layer 
eay be deep purple or ul•on to white, ud 
ahell t.hickneu ia varied. Soae are thin 
enouah to be cruahad betweea the finrer•, 
other• are verr thick. Share variu fro• 
tri JODal to ova with aany 4 • tine ti ve in· 
t.eNedhta nrhtiou. A Phoenix. Arhone, 
aeriea hu repreun tat.i ve apeciaena in 
aearly every one of the above variation•. 
One could eaaily aelect fro• the United 
Statea apeciaeaa of C. aan'''"''' to 11atch 
aoat of the deacribed huh-water apeciea 
of Cor.&cula both h ehell 11orpholoty end 
ahell color. 

1. H!l,.satN, G. ! . (See 3. 1). 
2. P~AD. Baini. 1920. 1\e trou •· 

nato•y of Corbieula fhainah• (Muller) . 
-- Rec . Indian Mua . 18 : 209-211. 

3. SINCLAIR and ISOM (See 2. 17). 

1. IAI.IIITY 

111ere have been few atudiu on thia ex· 
otic and ita relation to ulinity. It ia 
found at the head of the San Francia co Bay 
and au11bera dhliniah aa ulinity increuea. 
Ita poaition inother North Allerieen eatu· 
ariea will be followed with interut. . 

1. FILICE. F. P. 1958 . Invertebrate& 
fro• the utuarine portion of San Francia· 
co Bay and aou hctora in fluencin1 thai r 
diatribution. --1\• Wu11ann Joumal of 
BiolofY, 16(2): 159-211. 

2. ---- 1959. 111e effect of waatea on 
the diatribution of bot.toe invertebrate• 
in tha San Franeiaco Bay Eat.uary. -- Ibid . 
17(1): 1·17 . 

3. FOX , Ralph Olen. (See 1. 3 and l . 4) . 
4. flJJI, Akira. 1957 . Chan1ea in ti•· 

aue chloride ud phyaiolo1ieal aeti vi ty 
of the brackiah-water bivalve , Corbicula 
japonica in reaponae to nriationa in aa· 
linity. -- &11 . Fee . Fiah . Hokkaido, 8 
(3): 163-177 . 

5. HAYASHI . Yukituhi . 1956. On the va· 
riat.ioa of Corbiculo due to environ•ental 
factora. -- Venue, 19: H-60 . 

6. HEINIDIN, G. E. (See 3. 1) . 
7. KELLEY, D. W. 1966. Ecolo1ieal Stu· 

diea of the Sacra•ento·San Joaquin Eatu · 
ary. Part I . Zooplankton, Zoobenthoa, and 
plaakton and Zoobenthoa of the Delta . 
Calif. Fiah . aau. 133: 1-133 . 

•• IOITM AMIIICAI DISTIIIUTIOII 

8y 1971 thia peat had invaded moat of 
the rher baaina of Mid Allerica with the 
exception of the Upper Miuouri , Upper 
Miuuaippi, the Great Lakea , and rivera 
of the Atlantic •lope . Field recorda ahow 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PLATI 1, IOPPOIITI PAIII rtiiMVATIR IUIIAICI IIYA&.VII 

Pi .. re 1. 1\e Zebra Clu, Drtiauno po· 
l,-aor,"• Palla• ahowint aiphou, foot, and 
heavy byual etranda (actual at ae) . 

Pi I" re I. 1\e Aahn Claa, Cor"eu l a ••· 
"'''"'''Philippi, \he aicroacofic · plank· 
tonic free larva (D lllafe n iler) which 
•tare rn water htaku etc. he 200 ' 
•nr. . 

Fi .. re 3. on..· Aaha Claa, Cor.ieulo eo-
""'"'''· tile aioroacopic baatUc pedhel· 
iter ate,. wUch ••Y becaae plenktonic a· 

r•i• until a auitable aubatrate i• found . 
Siaa 200 ~ aur. 

Pi Ill re 4. '11le Aai an Cla11, Cor b i cu l a a a· 
niltui•, the poat pediveUrer attached by 
•h1h or double lonr byual linea (2 - 4 
hohea) oa fiN aubauu ... UO 11 appr . 

FiJUU 5. · Adan Claa, left valve •how· 
int proahent cardinal teeth (3) and lll t-­
erel aerrated teeth. 

Fipre 6. Aaian Claa , doraohteral vit-w 
ahowint hi llh 1111bonu ant heavy li 111111en t . 
T•nneaaee River , Ala . 50 mm 
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that it is continuing to expand into the 
South Atlantic basins. 

1. BATES, John M. 1962 . Extension of 
the range ofCorbicula fluainea within the 
Ohio drainage . - - Nautilus 76 : 35-36 . 

2 . BRANSON, Bran ley A. and BATOI , Don­
ald L. 1969 . Notea on exotic mollusca 
in Kentucky . --Nautilus 82: 102-106 . 

3. WROf John Q. 1944. Check list of 
West American molluaka. -- Minutea Conch­
o!. Club of S . Cal. 38 : 18 . 

4. CLENOf, William J . and STANSBERY, D. 
H. 1969 . Corbtcula aanilensts PhiHppi 
in the Nolichucky River . -- Na"tilua 82: 
1% . . 

5 . CLENOf , William J. 1970 . Corbicula 
aan\Zensis (Philippi) in Lower Florida .-­
Nautilus 84: 36 . 

6 . DUNDEE, D. S. & ·DUNDEE , H. A. 1958 . 
Extensions of known rangea of four mol­
luscs. --Nautilus 72: 51. 

1 . OONDEE , D. S . and HARIIAN, W.J . 1963 . 
Corbicula fluainea in Louisiana .-- Naut­
i lus 77 : 30. 

8 . FEOITNER, Frederick R. 1962 . Cor-
bicula fluainea (M{Hler) from the Cllio 
River. --Nautilus 75: 126. 

9. ---- 1966. Corbicula from the Mis ­
siss ippi RiYer. - - Nautilus 79 : 138-139 . 

10 . FITOI, John E. 1953. M'i.,-utes of 
the Concho! . Club of S. Cal . 130: · 9-10 . 

11. FOX, Ralph Olen. 1970. Corbicula 
in Baja California . ·--Nautilus 83: 145 . 

12. GREGG, Wendell 0 . 1947. The fresh­
water MolluscaofSouthern Caiifornia . II . 
-- Minutes of theConchol. Club of S . Cal. 
69: 3-18 . 

13. GUNNING, Gerald E. and SUTIKUS, Roy­
al D. 1966. Occurrence ~nd distribution 
of Asiatic clam, Corbicula Zeona, in Pearl 
River, Louisiana. - - Nautilua 79: 113'-116 . 

14. HEARD, William H, 1964. Corbicula 
fluainea in Florida . -· Nautilua 77: 105 -
107 . 

15. - - - - 1966. Further record·• of Cor­
bicula fluainea (Maller) in the Southern 
United Statea. Nautilua 79: 142-143. 

-16. HORNING, W. B. and KEUP, Lowell . 
1964. Decline of Aaiatic clam in Ohio Ri­
ver . --Nautilus 78: 29. 

17. HUBRIOIT, Lealie. 1963. Corbicula 
fluainea in the Mobile Riur. - ··· Nautilua 
77: 31. 

18 . ---- Corbicula fluainea at Vickaburg, 
Misaisaippi. -- Nautilua 7T: 143. 

19 . - - -- 1966. Corbicula aani lens is 
(Philippi) in the Alabama Rinr Syatem . 
·-- Nau tilu 80: 32-33 . 

20. INGRAM. W. M. 1948. The larrer freah­
water clams of California, Oteron, and 
Waahinston . - ·- Jour . f,nto11. and Geol. 40: 
72-92 . 

21. ----- 1959. Asiatic clama aa poten­
tial pests in Califomi'a water supplies . 
-- Jour Amer . Waterworks Assoc. 51: 363-
370. 

22. -----, KEUP, Lowell: HENDER~N. Cros­
well . 1964 . Asiatic clua at Parker, 
Arizona . --Nautilus 77: 121-124. 

23 . KEUP, Lowell : HORNING, W.B.; and IN­
GRAM, William M. 1963. Extension of Asi ­
atic clam to Cincinnati reach of the Ohio 
River . - ·-Nautilus 77: 18-21. 

24. METCALF , Artie L. 1966 . Corbicula 
aanilensts in the Mesillo Valley of Texaa 
and New Mexico. -- Nautilua 80 : 16-20. 

25 . PAINALEE, Paul W. 1965. The Asia­
tic clam (Corbicula) in Illinois. - - Trans . 
Ill. State Acad. Sci. 58: 39-45. 

26 . POJETA, John Jr . 1964. Not.e on the 
extension of the known range of the Asia­
tic clam Corbicula fluainea (MUller) in 
the Ohio River- . ··· Ohio Jour . Sci. 64 : 
428-429 . 

27. SOiNEIDER, Robert F. 1967. Range 
of the Asiatic clam in Florida . -- Nal,lti­
lus 81 : 68-69 . 

28 . SINCLAIR, Ralph M. and INGRAM, W.M. 
1961. A new record for the Asiatic cla11 in 
the United States , theTennesaee Ri"Yer . -­
Nautilus 14: 114-118 . 

29 . STEIN, Carol B. 1962 . An extension 
of the known range of the Aaiatic clam 
Corbicula fluaineo (MUller) in the Ohio 
and Mississippi Rivers . - Ohio Jour . Sci. 
6 2: 3 26- 3 27. 

30 . THOMAS, N. A. and MACKENTHUN, K. M. 
1964. Asiatic clam infestation at Char­
leston , West Virginia . - -- Nautilua 78: 28. 

31. TifOMERSON, J a~~ie E. and MYER, Donald 
G. 1970. Corbiculo aant lens is: Range ex­
tension upstream in the Missiaaippi River . 
- - Sterkiana 37: 29. (Co9lins ayatem foul­
ing at Granite City, Ill . 1970). 

7. EFFECTS OM HYDROIMSTALLATIOMS 

In terms of water quality, plankton ia 
often ipored, and benthoa ia aerioualy 
neslected . So11e costly plant probleiiS 
could be avoided if the water manapr had 
a plankton analyaia progru . For exuple, 
in the Ohio Basin CorbicuZa has a au-er 
apawning aeaaon (two peaka) and suplea of 
plankton taken du rin1 the peak a, a a well 
as pre- and poat-apawninrwouldhneto be 
taken 11ore frequently. Identification of­
fe ra no problem aince only Co rbt cu Z a has 
the planktonic D-atare uliser. Breeding 
populations 11ay be detected at any aeaaon 
throush a prorram of benthic a•plins. The 
moat serioua effecta on hyd-roinatallationa · 
have been irrigation canal clogpn1 in th_e 
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West and stopping of raw water lines and 
condensers in all parts of its new range . 

1 . INGRAM, W. M. 1959 . As i atic clams 
as potential pests in California water sup­
plies. --Jour . AWWA , 51 : 363 (Mar . 1959 ). 

2. PROKOPOVICH , N. P . and HEBERT, D. J . 
1965 . Sedimentation in the Delta-Mendota 
Canal . -- Jour . Amer. Water Work s Assoc. 
57 ( 3) : 3 7 5- 38 2 . 

3 . PAOKOPOVICH . N. P . 1969 . Deposition 
of clastic sediments by clams . -- -· Jour. 
Sed . Petrology 39(4): 891-901. 

4 . RAY , H. C. 1962 . Otokage of filterP.d ­
water pipe systems by freshwater molluscs . 
- - Proc . Firat All-India Congr . of Zool . 
The Zool. Soc . of India, 2 : 20-23 . 

5 . SINCLAIR , R. M. 1963 . The effects of 
an introduced clam (Corbtcula) on water 
quality in the Tennessee River Valley. 
Proceedings of the Second Industrial Waste 
Conference . Vanderbilt University. Ten­
nessee Department of Public Health . Ten­
nessee Stream Pollution Control Boa rd . 

6 . SINCLAIR . R. M. 1964 . Clam Pests in 
Tennessee Wwter Supplies . -- Jour . Am . 
Water Work ·s Assoc . 56 : 592-599 . 

7 . SHTEGMAN,. B. K. 1968 . Biology and 
control of Dreissena . - - Akad. Nauk . SSSR 
7(10) . 145 pp . US DHEW PHS and NSF . TT 
67 - 51396 . U. S . Dept. of Commerce , Spri ng­
field , VA 22151. 

8 . I~ . Billy G. 1971. Evaluation and 
control ofmacro-invertebrate nuisance or ­
ganisms in freshwater indu s trial supply 
systems. -- Div. of Envir. Research and 
Devel., Tenneasee Valley Authority . Muscle 
Shoals , At . 13 pp. 

I. Fl SHERI ES 

Extensive utilization of Corbicula in 
its former range is well documented . In 
the Western United States it has been ex ­
ploited co-ercially as a source of fish 
bait . Ohio Basin populations have been 
extensiTely utilized by channel catfish 
and shell c ra eke rs . 

1. MILLER. R. C. and McU.URE . 1931. The 
freah-water clam industry of the Pearl 
Ri nr . -- Li'n pan Science Jour. 10: 307-
323. (A description of a large size leased 
commercial fisheries (200 boats) for Cor · 
bicula in the city of Canton, Otina . For 
reasons not stated , the name aanilensis 
is uaed). 

2. VILLAOOLID, Deogracias V. and DEL RO­
SARIO, Fidel G. 1930. Some studies on 
the biology of Tulle (Corbicula aani !len ­
sis Philippi) , a common food clamofLagu­
na de Bay and its tributaries . -- Philip-

pine Agriculturist 19 : 355-382 . (Life 
history studies , census, and harve s t re ­
commendations . The first life history 
figures, including the veliger) . 

3. VAAS K. F. and SAOiLAN , M. 1952. 
Notes on fisheries exploitation of the ar ­
tificial lake Tjiburuj in West Java . - ­
Pemb . Balai Besar Penjel. Pertan. Bogar . 
128 : 1- 22 . 

4 . TALAVERA. Florencio andFAUSTINO , Le­
opolda A. 1933 . Edible mollusks of Mani­
la . - - Philippine Jour. Sci. 50: 29-30 , 
(Br i ef descriptions of commercial use ; 
t hey follow Pra shad and use the name flu ­

llt i nea ). 
5 . OONNE , C. (Title not available ). --

Tijdschr . Ned . Indie 101 : 176 . 1941. 
6 . FOX , 6 . 2 : Some harvest figures for 

California, Corbicula sold commercially 
for fish bait . 

7 . FUJI, Akira . 1957 . Growth and breed­
ing season of the brackish-water bivalve 
Corbicula japon i ca in Zyusan - cata Inlet . 
.. _ Bull. Fa c. Fish., Hokkaido , 8 : 178-184. 

8 . CAHN , A. R. 1951. Clam culture i n 
Japan . - - Gen . HQ . Sup . Comm . Allied Pow­
P.rs . Nat . Res . Sec. Rept . 146 : l - 103 . Re ­
printed as USFWS Fishery Leaflet No. 399. 

9 . RICHARDSON , W. M. et al. 1970 . In-
troduction of Blue Catfish into Califor ­
nia . - ·- Calif. Fish and Game , 56(4) : 311 -
312 . 

10. GRANTHAM, Billy J . 1967 . The As i-
atic Clam in Mississippi . -- Proc . Mi ss. 
Water Res . Conf . , p. 81-85 . (Four bl ue 
.: atfish from theCJlickasawhay River in Mis ­
sissippi contained from 1.146 to 2 , 01 4 
Corbicula, 1 to 8 mm sizes, per fish . The 
fish were in the 11 to 15 inch s i ze group 
and weighed 0 . 7 to 1.1 pound . 

11 . ·MERRILL , A. S. 1971 . Symposium on 
Commercial Marine Mollusks of the Unite d 
States . -- Amer . Malacol . Union , Annua l 
Rep t . Bull . 37: 9-11. 

9. WATER QUALITY AND EFFECT OF POLLUT ION 

In the Ohio Basin this species has been 
found only in relatively clean water zone s. 
Because it ccncentratea a variety of tax ­
i cants and can be obtained in la r1e num­
bers i n well rraded size and age group s, 
it is an ideal invertebrate for bioa ss ay 
both i n situ and in the laboratory . 

1. FILICE , F . P . (See 5 . 1 and 5 . 2) 
2. MODIN , . John C. 1967 . PestiCide Mo -

nitoring. Quarterly Report for Oct . 1 -· 
Dec . 31, 1966 . --Marine Resource Opera ­
tions . Ref . No . 67-3 . 

3 . TSUDA, Matsunae, AKAGI, lkue , and WA -
TANABE, Toshiharu . 1960 . On the biot i c 
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index of water pollution based upon the 
species number of microscopic animals . -­
Jap . Jour . Ecol. 10(5): 198-201 , 5 tables, 
2 maps . 

4. lASS, M. L . 1967 . Biological and phy­
si ological basis of indicator organisms 
and . communi ties . Section II. Indicators 
of pollution. -- IN: Pollution and Marine 
Ecology edited by T. A. Olson and F . J . 
Wiley . 

10. ROLE IM ECHIMOSTOMIASIS 

In its native range the clam is the in­
term ediate host for Echinostome trematod es . 
Since it is eaten raw or partially cooked, 
there is often a high local inc idence of 
Echinostomiasis in Asia . Corbicula is not 
often utilized as food in North America, 
and there is no evidence of such a trema­
tode cycle being established . 

1. OiENG , T . C . 1954 . The Biology of An-
i mal Parasites . W. B . ·Saunders Co ., 
Philadelphia, 727 pp . 

2 . SANDGROUND, J.H. and BONNE , C. 1940 . 
Echinostoaa lindoensts n . sp . A new para­
site of man in the Celebes with an account 
of its life history and ep idemiqlogy. -­
AIDer . Jour . Trop . Med . 20 : 511-535 . (The 
encyste d metacercariae carried by Corbi ­
cu l a lindoen sis ( = javanica) which were 
eaten ra w or partly cooked , were respon­
sible for a high rate of echinostomiasis 
i n three Central Celebes villages . 

3 . van BENTiiEM JUTTING (See 2 .19) . 

11. PHYSIOLOGY 

1. HIGASHI , Satoru . 1965 . Filtering 
and feeding-rate of Corb{cula sandai. -­
Venus, 15: 1-4. (At temperatures from 7 . 8 
- 16 . 2 C the rate was 0.17 - 0.25 1/ clam/ 
day) . 

2. ---- 1966 . On the relationships be­
tween seasonal variations in the chemical 
components of Corbicula sandai and bottom 
mattt:rs in Lake 6iwa-ko. -- Venus 16: 63-
67 . 

3 . PRDKOPOVICH, N. P . (See 1 . 6 and 7.4) . 

12. MASSIVE MORTALITIES 

Annua l spring mortalities have at least 
on one occasion seriously clogged travel­
ing screens at a large water treatment 
plant on the Tennessee River. The screens 
which were mechanically cleaned, had to be 
scrubbed by hand for the plant to remain 
in operation . The soft parts of the clam 
which were being carried downstream above 
the plant in take , appeared in the stream 
like a vast popcorn spill . 

1. BICKEL, David. ( See 3 . 4) . ~Speculates 
that increas ed sediment lo 11ds during spring 
floods were the cause of annual mortali­
ties on the Ohio River . 

2 . HEINSOON, G. E (See 3 . 1). 
3 . HORNING , W. B. (See 6 . 16) . 
4 . SINCLAIR and ISOM (See 2 . 17) 

ACCEPTED FOR PUBLICATION MAY 31, 1971 

ADDENDA 

Page 12 , before 2 . 1, ad~ : 
A: BAKER, H. B. 0966) Jorbicula aanilen­

sis . --Nautilus 79: 144. 

Page 12 , after 2 . 7, add: 
7a . MORTON, Brian (1970) The evolution 

of theheteromyarian condition in the Dreis­
senacea (Bivalvia) . --Palaeontology 13: 
563-572 . (An excellent diagnosis of the 
related Dreisaenacea. Text Figure SA of 
Corbicula showing an internal ligament is 
in error, all species of Corbiclila includ­
ing our exotic have a stout external liga­
ment) . 

Page 14, under 3, ECOLOGY, add to the endof 
the first paragraph: 
These two genera h•ve been costly interfe­
rence· organisms in hydro installations . 
Both have free living veliger larvae , which 

explains their successful invasion of con­
duits car rying untreated water . They oc­
cupy a unique place for fresh-water bi ­
valves . Water quality requi rem en ts appear . 
to be close . 

Page 18 , after 11 . 3, add: 
4. MORTON, Brian (1971) Studies on the 

biology of Dreissena polyaorpha Pall. V. 
Some aspects of filter-feeding and the ef­
fect of micro-organisms upo!l the rate of 
filtration. -- Proc . Malac . Soc. London, 
39 : 289 - 301. (Rate of filtration of Dreis­
sena, size 2 . 9 em . , was establiahed as 5-
180 ml / hr and is compared in a table with 
marine and estuarine bivalves . The rela­
tively high rate ofDreissena explains the 
sil ting up of reservoirs observed by Euro ­
pean investigators. See Wiktor 3. 9). 
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NEW. LOCALITIES FOR MICRARIONTA 
ROWELL I MCCOIANA WLLLETT 

MUQH C. RAWLS 
D~partaent of Zoology, 

Eastern Illinois University 

_The only site which has been reported for 
'!tcranonta I'Ottelli accoiana isMcCoy Well 
~n the McCoy Mountains of Rivers.ide Coun~ 
ty, , Calif9rni~ . Willett (1935) in desig­
natlng tbu ute as the type locality for 
acc~tana, offered no indication ·that the 
saall was to be found elsewhere, and Pils­
bry , 0939) provided no addi tiona} records . 
Coll~ctors since _that time may have found 
spec1.mens of accota~a at the type locality 
and ~n other locat~ons, but no published 
mention has been made of the fact . The 
pu rpo~'e of thi a paper is to identify sites 
at wh~~h accotana can be found in ~he McCor 
Moul\tuns, and to report that this ~nai 
h!ls been c?llected in the adjacent Big Ma­
r~ a 'doun ta~n s. 

As part of a study supported largely by 
the.Co1:1ncil . for . Faculty Research , Eastern 
Ill~no1s Un1vernty, I conducted a series 
of explorations into the McCoy , Big Maria 
and . other nearby mountains during the aca­
de!ll'lC year, 196'1-1968 . The type locality 
for accotana wa~ one of the first sites in ­
vest~~tated but no specimens were found and 
no ev~~ence w~s turned up to indicate that 
they ml(~ht stlll be found in the vicinity 
of the _well . Subsequently, about a quarter 
of a m~le to the east of the well and about 
300 feet ebove it, on a steep northwest­
facing slope, numerousshellsw~re found at 
a !fepth of about two feet under broken rock ·. 
This site , which is in section 22, township 
6 south , range 20 east (USGS map NI 11-9 
Salton Sea guadrangle) , is at the base of 
l!l~'e, . ve~t~cally fractured blocks . No 
l~:v~ng_. snuls were found here, l;lut s ·ome re­
lat~vely recent peristome 'seals' wereseen 
on subsurface rocks, su/gesting that live 
specimens ~robably coul liave been collected 
had more t1me been spent at the site . 
. South!eatofMcCoy Well aboutseven miles, 
~n aectlon 17, township 5 south range 20 
east, another locality for acc~iana was 
discovered. The site lS about 200 feet a­
bove the entrance to the 64-' Mine, cur­
rently owned by Reserve Oil and Minerals 
Corporation, and per~~iasion should be ob­
taine~ before entering the area . Manr 
shell a were found in the cou rae of severs 
trips to thia site, but only two live spe­
cimens were collecte4 and these were found 
at a depth of about . fifteen inches in a 
heavy r?ckslide at the base of a larfe , o­
verhanglng face . The snails were sea ed to 
the undersides of rocks which projected in­
to an 'air space' opened up by careful re­
•oval of the surface rock . 

Seve~al trips were •ade into the McCoy 
'!fountuns at Yarioua ti•e• du.riniJ the year 
~n an effort to determine so•eth1n' of the 
extent of the distribution of accotana My 
most valued field helper and companiou · was 
a retir11d Army officer Colonel John Mos­
ley, who tude theinitiai find of lin spe-

cimens above the 64-A site and' accompanied 
me on much of the exploration in the- adj a­
~ent '!'ountain ranges. To,ether, ·we looked 
~n vun for other locallties in the McCoy 
range .before . movi.ng on to the Big Maria 
Mountuns, wh1ch lleabout ten miles to the 
northeast . This range can be en ter:ed. most 
easily from the Blythe-Midland road on the 
west, via several mininr trails. We chose 
to fol~ow a trail w~ich le!lds to the· Eagle 
Nest M1ne, located 1n sectlon 27, township 
3 south, range 21 west, and it was near the 
end of this trail that accoiana wa;o dis ­
covered. - About a half-111ile by foot from 
·the endofthe n-egotiable portion, the trail 
crosses a prominent quartz dike and leads 
to an area where considerable surface rock 
has be-en dragged from the so rrounding slopes 
and r11111oved commercially . The site is just 
abo~t 200 yards north . and east, on a north­
fac~n, slope . On our first visit to this 
locat~on after considerable excavation . 
we found a number of shells and some peri ­
stome rings at depths of6 to 18 inches be­
low the surface, at the bases of project­
ing rock ledged. We also collected four 
living snails which were found sealed to 
the undersides of rocks, in ai'r pockets 
such ash ad been found in the McCoy 1 o<;a li­
ty. A second visit to the same Slte late r 
in the year revealed evidence of much ero­
sion because of heavy rain fall and runoff , 
and our only finds were peristome rings 
and one lone shell . Other 1 ikely sites we re 
eJ!.plored, but after much biking . climbing 
and digging we had found only a few 11hel ls 
and had seen none which appeared tobe 
fresh . 

Micrarionta rowelli accoiana is probably 
to be found over all of t.he McCoy range, 
altho~;~~ it has b~en reported only from two 
locah t1es there~n. Its occurrence in th e 
~ig Maria ranlfe leads to th.econclusion that 
1 ~ probablr w~ ll be found 1n the Little Ma­
na.Mountuns, between. the McCoy and Big 
Mana ranges, and posSlbly also in the Pa­
len Mountains to the west of the M.cCoy 
range. Additional likely localities for 
accoiana may be found in theMule Mountains 
just south of the McCoys. My explorat1on s 

. into the Little Marias, the ·Palens and th e 
Mul~~ have not been successful, but info r ­
matlon given to me by a mining geologist 
familiar with these ranges leads me to be ­
lieve that accoiana or some other race of 
Micrarionta ro•elli will be found in them·. 

LITERATURE CITED 
WILLETT, George . 1935. Further notes on 

the Desert snails of Riverside County Ca­
!ifpmia. --Bull . So . Cal . Acad . Sci ., 34 : 

"· PILSBRY H. A. 1939 . Land Mollusca of 
North An•erica (North of Mexico) . -- Vol. l , 
part 1 , p . 236 . 
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ON THE OCCURRENCE OF POMATIOPSIS 
CINCINNATI ENS-IS IN WISCONSIN 

LOWELL L. GET Z 
DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF ILLINOIS 

URBANA , ILLINOIS 

Baker (1928 : 169-170) indicated that the 
prosobranch snail , Po•atiopsis cincinna ­
t~ensis (Lea), had not been recorded from 
Wisconsin butindicated 'there is not the 
s l i ghtest doubt that it will sooner or 
later be found on Wisconsin soil' because 
o f 'its abundance in northeastern Illi­
no i s. ' A' search of the literature indi­
c a t ed no subsequent record of the species 
in Wisconsin, however . 

Checks of museum collections revealed 
t wo Wisconsin records · in the Academy of 
N atur~ l Sciences . . Philadelphia . The only 
l ocahty ?a~a avul~ble for ~hese s~eci­
men s are Milwaukee and 'Mad1son . ' There 
was no date on either collection, but pre­
sumably they were collected prior to 1900 
( George Dav1s, personal communication) . 

A survey was made to determine the cur­
re n ~ status of the species in Wisconsin 
du nng the fall of 1967 and the spring of 
1968 . Three fuq days were spent checking 
out the streams 1n southeastern Wisconsin · 
an area inscribed by lines from Beloit t~ 
M~dis on and Madison to 10 miles north of 
Mi lwa ukee was searched most intently. 

All streams were checked at as many sites 
as poss i ble where roads crossed or ran ad ­
j a c ent to the streams. Those streams hav­
I ng . banks resembling the characteristic 
h abit~ts of P. cincinnatiensis (van der 
Schahe and Getz, 1962) were examined for 
the presence o~ . the snails . The following 
streams and the1 r unnamed tributaries were 
examined during the course of the survey· 
Sugar River, Rock River, Turtle Creek· 
Crawfish River , Bark River Fox River' 
Root River, Milwaukee River'Pewaukee Riv: 
e r , and Menomonee River. ' 

Of these , Sugar River aad Fo·x River had 
sections in which the banks in general 
resembled those in which P. cincinnat ien­
sis is most ~ommonly found . None was found, 
howe:ver, wh1ch res~mbled precisely what is 
con~Idered the typical P . cincinnatiensis 
habitat . 

P . cincinnatiensis was not found at any 
of the sites examined . Although there is 
always a possibility that an isolated co ­
lony o~ the species Dl!lY be ~resent some­
where 1n southern W1sconsin, it .seems 
doubtful that such is the case and the 
spec~es probably does not occur in Wis­
consin . 

It is difficult to ascertain the basis 
for Baker's (1928) statement concerning 
the 'abundance' of P. cincinnatien.ds in 

n~rtheastern Illinois . Baker ( 1928) JlUb­
hshed only one record forillinois ( ·'Kan ­
kakee River, Illinois') . A check of his 
cC?llection ~ouse~ in the Museum of Natural 
History, University of Illinois , Urbana , 
revealed only 2other Illinois localities: 
'Illinois River' (no other data) and 'Sugar 
Creek , near Milford , Iroquois Co .' There 
were also specimens from Turkey Run State 
Park, Indiana . If .h': col.lected . the spe­
Cles at other locahtles 1n Ilhnois, he 
aJ:_lparently. kept no specimens; it seems 
highly unll~ely .he would fail to keep at 
least a few IndiVIduals from all localities 
at which he found the species . 
A~di~io~al records (unpublished) fro• 

Ill1nois In the Academy of Natural Scien­
ces included specimens from 'Kankakee' 
'Joli~t', and 'Fulton County'; no exact 
locah ty or date was included on these 
specimens . One locality record from .Illi­
nois ('Canton , ' collected by S. W. Stan­
age , probably prior to 1910) was also lo­
cated in the collections of the Field Mu­
seum of Natural His tori, Chicago . These 
are the only known loca ity recorda of P. 
cincinnat i ens i s from northeastern Illi­
nois . 

The rivers and streams of southeastern 
Wisconsin and northeastern Illinois have 

· been greatly di11turbed in recent time11 . In 
addition to disturbance by pollution , many 
of ~he stream banks have beel altered by 
g~anng and agricul tura1 practices (inclu­
ding rem'Oval of trees ·and shrubs along the 
streams with the resultant increased ero­
sion on the banks) aswell as by straight­
ening of the stream channels and destruc­
tion of the original banks . These dis­
turbances have changed the physical char­
acteristics of most banks so that they no 
longer resemble P. c i ncinnatiensis habi­
tat . 

Owing to the drastic changes in streams 
in northeastern Illinois and southeastern 
Wis c on~in and the apparent paucity of prior 
searchin~ for P . c•n~tnnatiensis, it is 
not possible therefore to estimate the o­
riginal distribution and abundance of the 
species in this region . 
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MOLLUSCAN REMAINS FROM FOUR ARCHEOLOGICAL 
SITES IN NORTHEASTERN OHIO 

JAMES L. MURPHY 

CLEVELAND, OHIO 

INTRODUCTION. Partial excavation of four 
northern Ohio archeological sites assign­
able to the Whittlesey Focus of Greenman 
(1937) hasyielded molluscan shell samples 
from both the Cuyahoga and Grand River 
drainages. The excavations were sponsored 
by the Cleveland Natural Science Museum, 
and reports on other aspects of the work 
have been published elsewhere (Mu rphy , 
1971a, b). 

The major occupation at one of the sites, 
South Park, which was partially excavated 
by Greenman , is currently pla ced in a re­
latively late Late Prehistoric Whittlesey 
Phase dating about 1500 A. D., though some 
evidence of occupation as early as ll00 -
1200 A. D. was also recovered . The Reeve 
and Fairport Harbor site~ in Lake County, 
are very closely related to one · anothe'r .,: 
and probably d~te about 1300 A. D., the 
Fairport Harbor site possibly being some­
what earlier. These sites are believed to 
represent an earlier phase, perbaps ante­
cedent to the Whittlesey Phase . The Ly­
man or Indian Point site is not closely 

· related to the other three excavated sites. 
It is believed to date around 1500 A. D., 
contemporaneous with the South Park site, 
but more closely related to componen ·ts in 
western Pennsylvania than to Cuyahoga Val­
ley sites of the Whittlesey Phase. Al­
though there may be some question about 
the precise dates assigned to these sites, 
none of them can date before 1000 A. D. It 
is apparent that any mollusc an material 
recovered from such sites must be of c om­
paratively recent date . 

The significance of such mollus c an s;am­
pl es is twofold. There is very little re­
liable d istributional data available for 
the Cuyahoga and Grand Ri 'l'er basins. A 
recent study by La Roc que ( 1966-7 0) well 

illustrates this point. Of the 103 dis­
tribu tiona! maps pres en ted for the fresh 
water bival ves, only eight record occur­
rences in Cuyahoga County; Lake County has 
only a single species rep resented. Data 
for the terrest ri al gastropods are similar: 
of the 114 spe ci es for which county ~ di~­
tribut i ona l data are presented, Cuyahoga 
County records only nine species and Lake 
County, seven. By way of contrast, Ash ­
tabul a County has forty-nine species list­
ed. Taft (196 1) re cords seven species for 
Cuyah oga County, one for Lake County, and 
thirty-nine fo r Ashtabula County . This 
pauc ity of material for Lake and Cuyahoga 
counties is undoubtedly due in large part 
to a la.: k of co lle c ting . 

This la c k of col lec t i ng raises the sec­
ond reason for the significance of abori­
gi nal moll us c an samples. Massive po llu­
tion of the Cuyahoga an d Grand River.s has 
eliminated or greatly reduced the mollus­
can fauna of c onsiderable stretches of 
these rivers. Thus Davis (1951) was able 
to find only three specimens of naiads in 
a rather extensive sampling of the Cuya­
hoga Ri ver; all three specimens were found 
in relat i vely unpolluted tributaries of 
the Cuyahoga River. In view of the lack 
of previous co lle c ting and the reduced na­
ture o f the pres ent fauna , samples derived 
f rom archeologi= a l ~ omponents become an 
important mean s ofdel i mit i ng the original 
mollus c an faunas of these rivers. 
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RELIABILITY OF THE SAMPLES. The Reev e 
and Fairport Harbor samples were obtained 
from excavations of nearly equal extent, 
about 10,000 square feet , and the samples 
are nearly equal in size. Although an e­
quivalent area was excavated at the Lyman 
site , the extremely thin midden at that 
site precluded the presence of more than 
a handful of naiad shells. Acid soil con­
ditions further reduced the number of iden­
tifiable naiad remains found at this s i te . 
The unique presence of large refuse p i ts 
at the South Park site makes compari s on 
difficult, but is undoubtedly the major 
reason for the relatively large sample s ize 
at that site, as well as for the remark­
ably good preservation of the shells . 

It should be noted that no concentrated 
effort was made to collect molluscan ma­
terial at these four archeological s ites . 
All specimens excavated were retained fo r 
study, but loam and leaf mold were not 
sifted through f~ne screens. All specimens 
were gathered more or less in c identally to 
recovery of aboriginal Indian artifact and 
refuse materials . Consequently, the r e ex­
isted a tendency to overlook the smaller 
molluscs. It is remarkable that none of 
the Pupillidae are represented, though the 
presence in the collections of a spec i men 
of Cionella lubrica indicates thatnot all 
of the minute terrestrial gastropods were 
overlooked . 

Still another important factor is the 
possibility of selection by the original 
collectors . It is quite likely, part i cu­
larly in the case of the naiads, that the 
smaller species, those inhabiting deeper 
water, and th'ose too fragile to be used 
for the manufacture of tools and ornaments, 
were either overlooked or ignored by the 
Indians . Nonetheless , despite the effe c t 
of such selectivity, which undoubtedly oc­
curred , the more minute molluscs may oc­
cur as 'accidental' inclusions. The pres­
ence of Helisoma and Gyraulus at the Blain 
site (Murphy, 1970) is inferred to be the 
result of specimens clinging to water 
plants or mud inadvertently · carried to the 
village site. With few exceptions, how­
ever, the only aquatic molluscs present at 
a site were deliberately brought there by 
the Indian inh abi tan ts, either for food 
or as raw mate,r.ial for implements and or­
naments. 

NEW OCCURRENCES. Of the land sna i ls 
represented in these four co-llections, 
Stenotrema h ir sutum and S . frate r num have 
not previously been reported from Lake 

County and s . stenotrema has not been 
reported from Lake and Cuyahoga counties. 
Other new occurrences for terrestrial 
sna i ls include fqr Lake Coun r.y , Meso don 
t hyroidus, M. pennsylvanicus, Triodopsis 
tridentata juxtidens, T. albolabris ·Al­
logona profunda,Mesomphix cupreus, Angui­
sp i ra kochi, and Cione lla lubrica; for 
Cuyahoga and Lake counties, Me so don c l au­
sus, Tr iodops i s tridentata, Haplotrefla 
concavum, and Anguispira alternata. 

Among the naiads, Quadrula pustulosa 
p r as i na and La•psi lis ovata are newly re­
_corded for Lake County; Villosa iris, Ob­
ovaria subrotunda lens, andElliptio crq.s~ 
s i dens, for Cuyahoga County; Amblema cos­
tata, Pleurobema cordatum coq:ineum, El­
l i ptio dilatatu~ Lasmigona costata, Lamp­
s i lis ovata ventricosa, L. radiata si li­
quoidea Ptychobranchus fasciolare . Acti­
nonaias carinat~ and Ligumia recta latis­
s i ma f<;>r Lake and Cuyahog11 counties. 

LYMAN OR INDIAN POINT SAMPLE. This site 
lies oq a high promontory at ' the conflu­
ence of Raine Creek and the Grand ·River , 
four miles east of Painesville in Lake 
County . The excavated portion of "the site 
stands . in an open wooded area at the west­
ern end of Indian Point. The trees are 
predominantly maple, the soil glacial clay 
and till. The soil is only a few inches 
thick , resting on shales and siltstones 
of the Chagrin Formation. 

The large number of Triodopsis tridentata 
at this locality can be directly con>ela­
ted with the shaded, moist nature of the 
site . Most 0 f the specimens were recovered 
from the leaf molq, and many retained their 
original color. Live specimens were also 
noted. 

The five species o~ bivalves recovered 
at this site were probably collected from 
the Grand River, which is still clean e ­
nough to support a molluscan fauna . Dead 
shells of Ptychobranchus fasciolare have 
been noted along the edge of the river, 
immediately below Indian Point. The Grand 
Rive;r here is a rather quiet, slo:.v flow­
ing stream, though a gravel bar formed at 
the mouth of Paine Creek does create a 
small riffle. The Ptychobranch!ls material 
was found on this gravel bar. 

The Lamps i lis andQuadru la specimen$ very 
probably were obtained by the Indians frc;>m 
the sluggish stretch of the Grand River 
lying just above the gravel b11r, along the 
northern edge of Indian Point . 

FAIRPORT HARBOR SAMPLE. This site lies 
on a former bankofthe Grand ' River, with -· 
in ahalf mile of Lake Erie. The abandoned 
channel has been filled with sludge from 



NO. ~3. SEPTEMBER 1971 STERKIANA 23 

an adjacent Diamond Alkali pl~nt. At the 
time of excavation the site was covered 
with grass and a few small clumps of su­
mac . Except during the spring, when stand ­
ing water occupies part of the site, the 
soil is rather dry. Pollution from the 
nearby chemical plant may also inhibit spe­
cies diversity , fornoxious fumes from the 
plant were occasionally so strong as to 
halt excavation work at the site . 

Along the edge of the bluff, a short 
distance from the excavations, the bare 
topsoil beneath a clump of thorn apple was 
literally covered with hundreds of dead 
shells of Anguispira alternata; thisis by 
far the most abundant species in the col­
lection . It is of some interest that of 
the 1195 specimens found in the village . 
site excavations, only one was sinistrally 
coiled . 

The aquatic Pleurocera gastropods were 
utilized by the Indians for beads, a small 
hole being made in the outer wall of the 
body whorl . The heavier of the bivalves, 
such asAmblema and Act i nonaias were dril­
led for use as 'hoes' or ladles. 

The adjacent sections of the Grand River 
are now too polluted to support much of a 
molluscan population . The stream was prob­
ably rather slow moving and deep, with a 
mud or sand bottom; since the stream cour ­
se was altered many years ago, this must 
be inferred from the nature of adjacent 
sections of the river . The bivalves re­
covered from the village midden are con­
sistent with such an interpretation . The 
Lam psi 1 inae were more abundant than . is in­
dicated in Table 1 , for numerous £ragmen ts 
undoubtedly represented specimens of this 
group which could not be identified at the 
species level. 

REEVE SAMPL E. The Reeve site is nearly 
contemporaneous with the occupation at 
Fairport Harbor·, though perhaps about one 
hundred years later, about 13"00 A. 0 . The 
site lo·cation is also very similar to thai: 
of the Fairport Harbor village site, on a 
wooded bluff overlooking the sluggish wa­
ters of the Chagrin River , very close to 
the mouth of the stream, within ahalf mile 
of Lake Erie . The site , today, is covered 
with grass, shrubs, and a few scattered 
trees . Beneath a thin midden of loam and 
leaf mold lies a 'hardpan' of clay and gla­
cial sands and -gravels. 

The terrestrial gastropods recovered 
from the Reeve siteprovide some interest­
ing contrasts with the sample from the 
Fairport Harbor site . Angu i'spira alter­
nata, though common, does not dominate the 

. Reeve sample . Mesodon pennsylvani cus is 
the most common species, whereas it was 

not found at all in the Fairport Harbqr 
collections . Stenotr ema is also much more 
common at the Reeve site. The presence of 
these and othe·r species, such as Allogona 
profunda, Meso don c lausus, and Anguisp i ra 
koch i, isprobably a result of the moister , 
shadier environ s at the Reeve site . 

The Reeve bivalves are generally better 
preserved than those found at Fairport 
Harbor , an indication that the Reeve site 
has suffered subsequent disturbance to a 
lesser degree . ( Fairport Harbor has at 
various time s had a village dump , Victory 
gardens , and a baseball field on the Fair­
port Harbor site). There seem.: to , be e no 
signifi cant d i fferences in the species com­
position of the two collections , nor in the 
rel11tive abundance of individual ,species. 
One Lamps ilis r ad i ata siliquoidea shell 
from the Reeve site is unusual in retain­
ing traces of the radial · color banding. As 
at Fairport Ha r bor, shells were us:ed for 
spoons and 'hoes' or ladles . A left val­
ve of Lamps ilis o v ata ventricosa, a right 
valve of Ligumia r ecta latissima, and left 
and right val ves ofLigumia recta latissi­
llla show grindi ng along the ventral margin. 
Only one £ragmen tary per fora ted shell 
'hoe ' was found . 

Six pleurocerid shells had holes drilled 
through the body whorl for use as beads 
or pendants . These, as well as the worked 
bivalve material, are not included in Table 
1. 

Mqrgan and Ellis (1943) note two bival­
ve specie s at the Reeve site, Elliptio d i­
latatus and L i gum i a recta latis sima. Un­
fortunately , neither these authors nor 
Greenman (1935) present a list of species 
based upon the unwo rked shell material 
found during "Greenman's 1929 excavations 
at the Reeve site . 

SOUTH PARK SAMPLE. The . South Park site 
lies on the remnants of an abandoned bea ch 
ridge , elevation approximately 700 feet 
above sea level , presumably a remnant of 
the Lake Arkona beach . This remnant lies 
along the · east edge of a small bluff of 
Chagrin shale and silts tone on the west 
side of the Cuyahoga River , one mile south­
east of Independence , Cuyahoga County . 
The area of Indian occupation extends over 
the entire area of the top of the bluff , 
but the 1968 excavations were limited to 
the eastern. · edge of the site, along the 
beach ridge . This portion of the site was 
occupied by a relatively late Late Prehis ­
toric component assigned to the Whittlesey 
Phase, circ a 1400-1500 A. 0 . The bluff top 
has been cultivated for many years and was 
last used as a vineyard. The soil is v ery 
sandy , particularly along the ridge at the 
eastern edge of the site . The steep_ hill-
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TABLE 1 

SPECIES 

St enotrema stenotrema (Pfeiffer) 
S . hi rs utum (Say) 
S . fr aternum (Say) 
Mesodon thyro i dus (Say) · 
M. clausus (Say) .. 
M. pennsy l vanicus (Green) 
Tr i odop s is tridentata (Say) 
T . tri dentata juxtidens (Pilsbry) 
T. a l bo l abris (Say) 
Allogona p rofunda (Say) 
Hap l ot r em a concavu.il (Say ) 
Mesomph i x cup r eus (Rafinesque) 
M. sp . 
Anguispira alternata (Say) 
A . ko chi (Pfeiffer) 
Cione ll a lubr i ca (MUller ) 

Campeloma rufum (Haldeman) 
Pleurocera acutua Rafinesque 

Aablema costata Rafinesque 
QuadruZa pustulosa prasina (Conrad) 
QuadruZa quadruZa Rafinesque 
Pleurobema cordatum coccineua (Conrad) 
Ell i ptio crass i dens (Lamarck) 
E . di latatus (Rafinesque) 
Lasmigona costata (Rafinesque) 
Alasmi donta marginata (Say) 
Lampsilis ovata (Say) 
L . ov ata ventricosa (Barne~) 
L . radiata siliquoidea (Barnes) 
Ptychobranchus fasciolare Rafinesque 
Obo v ari a subrotunda lens (Lea) 
Act i nonaias carinata (Barnes) 
Proptera alata aegaptera Rafinesque 
Ligumia nasuta (Say) 
L . recta latissima Rafinesque 
Villosa iris (Lea) 

side along the eastern edge of the site is 
heavily wooded and kept moist by ground 
water seepage throughout the summer . 

In Table 1, specimens obtained from the 
disturbed 'plow zone' and topsoil have 
been distinguished from those specimens 
excavated from refuse or storage pits. 
These latter are presumed to be contempo­
raneous with the Indiap occupation of the 
site , though many of the former may also 
have been . Near~y all of the shells and 
midden refuse found in the upper four to 
six inches of the excavated area probably 
have been plowed out of the upper zones of 
refuse pits . There is no significant dif-
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ference in the composition of those col­
lections made from the surface deposits 
and those from the refuse pits . 

The bivalves collected by the Indian in­
habitants of the South Park site compare 
favorably with the only previously pub­
lished faunal list (Dean, 1890) for the 
Cuyahoga River, on c e allowances are made 
for changes in nomenclature . Dean reports 
seven species whi ch arenot found at South 
Park , including Anodonto i de s subcylind r i ­
cus, Stroph i tus edentulus, Lampsilis fas­
ciola, L i gumia na s uta Lasmigona compres­
sa, Fusconaia fla v a, and , questionably 
F. subrotunda. Several species found only 
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in the Ohio Canal or above the falls of 
the Cuyahoga need not be conside re d here. 
The excavations atSouth Park have yielded 
representatives of four species not in­
cluded in Dean's list: Ambl ema c o s tata, 
Act i nona i a s ca ri nata, Vill osa i r i s, and 
Ell i pt io cr ass i de n s . Dean does mention in 
the text that 'Uni o ligamentinus' (Ac ti no ­
na ias carinata) i s found in the lower Cu ­
yahoga , bu·t he omits it from his faunal 
list . His 'Un io novaeebo .-ac i ' was prob­
ably based upon a specimen of Vil l osa ~ r i s. 
The only perplexing feature ofDean's list 
is the absence o f Amb le ma cos tata, parti­
cularly si n c e it was the second most abun ­
dant spe ci es in the South Park collections. 

Dean ' considered the poss i bility that 
certain species--A c tinona ias c ar i nata, L i­
gum i a r e ct a, and P l eu ro bema clav a--common 
to the lower Cuyahoga and the Tu scarawas 
though :absent · from the upp er rea ches of 
th e Cuyahoga , may have been introdu c ed in­
to the Cuyahoga by the waters of the Oh io 
Canal . He suggested that data on the shell 
fish of other st r eams fl ow ing i nto Lake 
Erie v,:ould settle this qu estion ; t he oc­
currence ofLigum'..a r e c ta at the Re eve si te 
and Ac t i nona '.. as c a:- i na ta at bo t h Re~ve and 
Fairport Harbor indi_cates t hat th ese- spe ­
ci es we re not in traduced i n to the Lak e E­
r ie drainage by way of the Oh i o Canal. 

Gr eenman (1937) does not p rovide a fau­
nal list in hi s site report, but Morgan 
and Ellis (1943 ) note three bival ve spe ­
cies which were utilized at South Park. 
Only one of th es e Proptera a l ata megapte ­
ra , was not found dur ing the 1968 excav a ­
tions . 

CONCLUSIONS. Al th ough some archeolo­
gists are coming to doubt the value o f la­
borious and sometimes expensive analysis 
of mollus c an remains from arch~ological 
site s, the s tudent of terrestrial and fresh 
water Mollus c a c an ill afford to ignore 
su ch collections . Tanner (1971) has shown 
that_ signifi cant e xtensions in the r ange · 
of bivalve spec i es can be . d i s cove red by 
careful analysis o f the faunas derived from 
archeologi c a l investigations . Although 
the new ranges fornaiad and pulm onate ma­
terial presented herein donot con ta i n any 
new records for the state of Oh io, such 
may occu·r in collections from other arche ­
ological sites. Many change~ in the co m­
position of local naiad faunas d o not seem 
to have occurred betw een the present and 
the time of occupat i on of Late Preh istoric, 
Middle Woodland, and even Archaic sites 
in Ohio and West Virgin i a (Murphy . 1970 ) . 

Nonetheles s, archeological samples will 
c ontinue to provi de an a ccurate record of 
the original molluscan faunas which in­
habited areas now too polluted to support 
diverse faunas. 
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SHORTER NOTES 

BIBLIOGRAPHIC MOTE 

Chamberlin and Jones, in 1929, published 
their Descriptive Catalogue of the Mollus­
ca of Utah, widely cited because of its 
importance as a major source of informa­
tion on the subject . It was cited as Bul­
i et!n of Uni v ersity of Utah, Vol.XIX, No . 
4, pp . 1 - 203, 1929 by Henderson (1936, 
Univ . Colo . Studies, v. 23, no_. 2, p . 141 
and in synonymies throughout the text) . 
Apparently, the Zoological Record and the 
writer ( La Ro c que, 1953, Catalogue of the 
Re cent Mo ll usca of Canada) did not notice 
the fine print which identifies this as 
• Bio logical Series, Volume 1, No . 1' where­
as the masthead carries the indication a­
bove. No harm is done providing one ha~; 
the paper itself, but asking for it from 
a library . especially on interlibrary loan, 
as vol . XIX no . 4 can bring up complica­
tions for a librarian, since the Union 
Cata logue of Periodicals lists no vol. 19 
for 1929 and only 'Biological Series, vol. 
I , no. l.' Some of my students caused 
quite a flurry of searching recently be­
cause of the faulty citation in earlier 
bi bliographies . A cursory examination of 
the literature indicates that most authors 
have used the 'Bull., . . .. v. 19, no . 4' 
citation, probably because the mention of 
the Biological Series is entirely subor­
dinate in position and in size of type . 

A. L. 

STERKIAMA'S REPRINTING POLICY 

A recent inquiry from a subscriber has 
led the writer to set down the policy which 
grew up more or less haphazardly concern­
ing the reprinting of articles in STER<I­
ANA . The three considerations mainly in­
volved are the following: ( 1) utility to 
malacologists and students of fossil Mol-

1 usc a; ( 2) avail a hili ty, that is, 
sion of the authororpublisher if 
ticle . is : o.vered by copyright; 
cost of reprinting . 

per11is-. 
the ar­
and ( 3) 

The first conside!'ation is taken as 
broadly asposs i ble; what is useful to the 
present generation of students IDay be 
considered obsolete by the next, just as 
some of the highly prized writings of the 
present had to be retrie ·red from their ob­
livion and the dust of years . Some of 
the p11pers considered for reprinting ~aay 
havenomore than historical value but may 
be cu.rious enough to qualify. 

Availability for reprinting may becQme 
a touchy subject . In some cases, for ex­
ample with defunct natural history socie­
ties, it is difficult to find out just who 
has the power to grant permission to re­
print . In other c ases, the material may 
be copyrighted and theholder of the copy ­
right cannot be found . In still other 
cases, the material may qr may not be cp ­
pyrighted but the author or his heirs may 
object to reprinting . It must be said in 
fairness that s u ch ca s es of withheld per­
mission have been extremely rare . 

Lastly , cost of reprinting varies ac- · 
cording to the proces-s used to prepare 
copy . In the case of the two Binney re­
prints {STERKIANA 18 . 19, 21, 22, 23, 24, 
and 25) the text was reset and the text 
figures photographed and made into plates 
which are not as convenient as the origi­
nal's arrangement but obviated the necea­

. sity ofpreparing photographic masters for 
each page . For the T:cyon reprint (STER­
KIANA 24, 26, 27, 28, 29 , 31, 32, and 33) 
the text was reproduced in facsi111ile by 
x~rox process but the results leave 11uch 
to be desired . The illustrations are not 
all as clear as one would wish and placing 
two pages of the or i ginal on one p11ge of 
STERKIANA resul. ted in too much crowding; 
one learns by experienc~. 

Finally , '>uggestions for reprinting are 
welcome and will be considered fro11 the 
three standpoints mentioned above . As 
soon as the Wwlker (l9l8) Synops ~ s and Cq­
ta . cogue is done, the :ceprinting program 
will continue with due !"egard to readers' 
suggestions . 

A. L. 
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\'rvJPARv s w.H.TONII Tryon. 

Vivipara w altunii T ryon, Am. J. of Con ., II, 1866, p. ro8, pl. ro, ·fig. 2. 

Type locality: St. John's RiYcr, •la. 

\'n·J PAHl:S \\;AREAKUS (Shuttleworth ) . 

Thi:; species is distinct from georgia1 .. :s _ c.:a.. 

Genus CA:.JPJ\LO).L\ 1\.a;ine,,_~:-.:, 1 8~9 . 

Mdanthro \V. G. Binney H Ull j{owditcb . 
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Pilsbry ha recC'mly 1 . '.'· · : ' · I II ) p. ,,,sc,: ·' ::,no~ ti tute A. mbloxis Raf. 
for Campeloill a Rai. l.'or ;;1,. ~ .me rea" s that , hav.:: . .,:·l~d in support of 
the retent ion oi .·i nc<us,, . .. ,, seems " .<;c th<,r the pre ·,·rt:nce should be 
given to Ca11!pc/u;I;Ll. 

CA:.r rF.r.O:\J.\ oecrsu :.r t Say 1. 

T he undescribed forms ui th is species f rom Michigan listed as vars. 
fla<'a 'urrie r ~r ss . a; ld mcl01;ostoma Currier :.ISS. (\Val ker, q2, p. 138) 

.arc of doubtful Yalidi~y. 

Binney is in error in referring the fol lowing species to decisztm as syno­
nyms: integrum Say, geniculum Con., milesii Lea, obcsum Lewis, rufulll 
Hald., and subsolidum A.nth . 

Jl! elan tho Jcw11da mentioned , but purposely left undescribed, by Lewis 
in I 868 ( 66, p. 135) and li sted as a distinct species in 1869 ( 67, p. 34) does 
not set'm to be separable from deci.wm, judging from the author's original 
specimens now in my collection. Call's remark ( 17, p. 135) that this is the 
female of obcs11 111 L ewis is wholly wrong. 

CA::o.rPF.LO)fA I'LORTDF.NSE Call. 

"Cnmpd oma floridc11se Call :\'I SS." (as synonym of C. limum), Call, Bull. 
Washb. Coll. Lab. of Nat. Hist., I, r886, p. 159, pl. 6, fig. 7; Pilsbry, 
Naut., XXX, 1917, p. 42. 

Type locality not specified. Apparently rest;-icted to the St. John's River 
and tributary creeks in Florida. 

It has Yery generally been conside~ed to be the C. limum ( Anth.) . 

CAMPELOlllA GF.NlCULl."llr ( Con.). 

The exact status of this species still remains to be settled. Call at one 
time considered it a valid species (rsa, p. 157) , but later ( 17, p. I J.f ) treated 
it as a varietv of decisum . Lewis rema rks (71, p. 41 ) that all the Alabama 
speCies exhibit this peculiarity. Under this aspect of t he case, the species; 
to which Conrad's form should be referred, can only be dete rmined by an 
examination of his original type. 
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·CAMPELOMA IN'l'ECRU:M: (Say). 

Is a valid species and quite distinct from decisum. 

CAMPELOMA 1NT:ECRUM on:ESUM ("Lewis" Tryon). 

1 Pal11dina abesa "Lewis" W. G. Binney, L. and F. W. Shells, III, rSGs, p. 
47. fig. 95 · .... ~ -- --· ' 

Melantha abesa Lewis, Am. J. of. Con.,JV, 1868, p. 134. 
Melantha abesus Lewis, Pr. A. N. S. P., 1875, p. 336, pl. XXIII, fig-s. 4-5. 
Vi~tipam abcsa. ''Lewis" Tryon, Mon., 1870, p. 25, pl. 13, fig. 6 . 

.. Tyi)e locality: Ohio Canal, Columbus, 0., and Michigan. 
Tryon seems to have been the first to have formally described this well 

marked form, although Lewis had already referred to it by that name in 
his papers on j\1 f'lantha in 1868 and 1869. Binney figured what he supposed 
to he it, but Lewis seems to think ( 1. c.) that he did not do so. Binney 
states that "Paludina abesa" is preoccupied, but I have not been able to check 
the reference. If that is true and Binney's figure represents the true abesa 
of Lewis, his remarks and figure are sufficient to fix that name 011' the form 
ancl. com:eauently it would have to receive a new name. 

Typically very distinct, this form seems to bear the same relation to 
integrum that gibbum does to rufum. 

Call 's statement (17, p. I3S) that Le·wis' tvpe of this form is the male 
and the type of his undescribed fecunda the female of the same spec~es is 
an error. 

CAMPEI.OMA LEWISTI Walker. 

Campelama le·wisii iVValker, Naut., XVIII, 1915, p. 126, pl. V, fig. 3· · 
Type locality: Yallahusha River, Grenada. Miss. 

This is the Melantha coarctata of W. G. Dinney. For full synonymy !'CC 

Walker, 154, p. 126. 

CAMPELOMA I.IMUM (Anthony). 
According to Pilsbry (ro3. p. 43) Melantha dcca111pii W . G. ninn. is a 

synonym of this species, which has ·been very generally misunderstood. The 
· Florida form usually known by this name is C. floridc11se Call. 

CAMPELOMA MILESII (Lea). 

Is apparently a valid species. If not, it should be referred to dccisum 
rather than to subsalidu111. See Walker, 146, p. I2I. 

CAMPELOMA PONDJ.::ROSUM COARCTATUM (Lea). 

This is the Paludiua caarctata and P·. incrassata of Lea and the Vi<:ipara 
tlalani of Tryon. 

For full synonymy see Vvalker, 154, p. 125. 

CAMPEI.OMA RUFUM (Hah.eman). 

. Is a valid species. 
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CAMPELOMA RUFUM GIBllUM (Currier) . 

. · ·MelaiJtho gibba Currier, Am. J. of Con., III, r867, p. II2, pl. 6, fig.:{. 
Type locality: Grattan, Mich. 

CAMI;'ELOMA RU!1UM GENICULIFORME Pilsbry. 

Campeionra rufum geniculiforme Pilsbry, Naut., XXX, r9r6, p. 42. 
Type locality: Dooley Co., Ga. 

CAMPJ::LOMA RUFUM MERIDIONALF. Pilsbry. 
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Camp<'loma rufum meridionale Pilshry, Naut., XXX, 1916, p. 42. 
Type locality : Crozier's Branch, Cabarrus Co., N·. C. Also Little Sugar 

Creek, N . C. and Georgia. · 

CAMPI·:r.OMA Sl,ILLMANIT. (Lea). 

Paludina spillmanii Lea, Pr. A. N. S. P., r867, p. Sr; Jour. A. N. S. P., VI, 
1868, p. 343, pl. 44, fig. 29; Obs., XII, 1868, p. 103, pl. 44, fig. 29. 

Liopla:r spitlmauii Tryo.n, 1vf on., i87o, p. 35, pl. 14, fig. 7; pl. 15, fig. 8. 
'l'ype locality: Jackson Co., Ala. 

Tryon (I. c.) o-ives the type locality · as Jackson Co., Miss. Numerous 
specimens from sevet~al treams near ·Mooresville, Limestone Co., Ala., col­
lected by Rev. H . E. Viheeler agree with the descriptions and figures given 
by Lea and Tryon and arc Campelomce. "The embryonic young are strongly 
and acutely bicarinatcfl, differing in this respect from all the other species 

· of the genus. The operculum is wholly concentric. These shells' agree very 
ex~ctly with the cotypes of C. decampii W. G. Binn. in the DeCamp collec­
tion. If this identification and approximation are correct, spillmanii Lea 

. will follow dec a mpii into the synonymy of C. limum ( Anth.). 

CAJ\IPF.LOMA sunsoLIDUl\! (Anthony). 

I~ a valid ·species. ·whether the Paludina c.vilis of Anthony is a sexnal 
form as believed by Lewis and others or an individual or local mutation 
is unsettled. The fact that it has not ·been found in southwestern Michigan, 
where the species is a common one would seem to cast a doubt on its being 
a sexual variation. · ' 

Genus LIOPLAX Troschel, r8s6. 

L lOl'LAX EJ1L TOT'l'II (Lea). 

Is a valid species. 

LtOPI.AX PILSnRY1 Walker. 

Liopla.r p-ilsbryi Walker, Naut., XVIII, 1905, p. 133, pl. IX, figs. 1 .. 3. 
Type locality: Chipola River, Fla. Also Econfine River and Mud Creek, 

Fla~ · 
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Genus TULOTO:MA Haldeman, r8 .. J.O. 

TuLO'l'OMA ANGULATA (Lea). 

The opinion of Lewis (71, p. 24 ) and Wetherby (rtJ ... , ,J 207) that this 
is specifically distinct from magnifica Con. is no douut cor;:ect. 

TULOTOMA COOSAENS1S (Lea). 

This species described as a Pa.ludina and referred to Viviparwhy ." :ir,:JeL ... 
and to Liopla.x by Tryon ( 132, p. 36) is a Tulotoma as stated by Weti I.: ;· by 

(164, p. 212). 

Family V ALV ATID.lE. 

Genus VALVATA 0. F. Muller, 1774. 

VALVATA B1CAR1NATA Lea. 

Is a valid species. See Walker, 146, p: 124 and 147, p. 29. 

VALYATA mcARINATA CONNECTANS Walker. 

Valvata bicarinata connecta11s f\Valker, Naut., XX, r9Q6, p. 30. 

Type locality: Lake Michigan, Kew Buffalo, Mich. 

VAI.VATA IHCARINATA .NORMALIS Walker. 

Val·vata bicarinata normalis ·walker, Naut., XV, 1902, p. 125, fig. 5· 

Type locality: Not specified. 

Habitat: Muscatine, Ia. and Utica, Ills. 
\ 

VALVA'fA mc~R1NATA PERDEPRESSA Walker. 

Val<1ata bicari11ata perdepressa \Valker, Nant., XX, r9Q6, p. 30, pl. I, figs. 

r s-16. 
Type locality: Lake Michigan, Michigan City, Ind. 

VALVATA CALLI Hannibal, Naut., XXIII, 1910, p. 107. 

Type locality: Marl-deposit, Upper Lahontan Quaternary, Summer Lake, 

Or. 

V ALVA'l'A HUMERALIS CALIFORNICA Pils . 

.V alvata humeralis calif arnica Pilsbry, N aut., XXII, rC)OS, p. 82. 

Type locality: Bear Lake, San Bernardino Co., Cal. 
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· ·; VALVA'rA .UWISI Currier. · · ·• · 

. J("alvata _striatll Lewis, Pr. A. N. S. P.~- 1856, p. 26o; uon striata Philippi," . 
· · 1836-1844; Binney, L. and F. ·Vv. Shells, Pt. UI, 1~5, p. 'J;J, fig. 18. 

Val-:mla lewisi Currier, Kent Sci. lnst. Miso . . Pub.1 'r868, P.• 9· ' 
. Type locality: Little' Lakes, _N. Y. . 

"' 

VALVATA LEWISJ ·uF.LICOID£A Dall. 

Val-z.,ata lt."lvisi helicoided DaU, Rep. Hardman Exp.; .·xnr, 1905,- p .. i2J,"·pL·· 
· II, figs. 1·2. · · ·. · 

· T}rpe locality not sp.ecified. . . . 
. Range: "With the type £orin, to. .sbme extent ev~rywhere;, but ·~specially· ·. 
:· · · toward· the Northwest:'. · · · · 

.. VALVATA M£RGELLA West. 

· :Valvata mergella Westerhind, Vega Exped. Vetens. Iakt., IV, I~S •. p. _q; 
pl. V,. figs. 22 a-d. · .. 

Type locality": Port Clarei1ce, .ne~r . Bering Strait, Alaska. · 
. I . ' , 

VALVATA OBTUSA Drap. . . . . . . 

This European species has beeri listed from ihe mouth".of the· Genessee 
· Ri~er, N.Y., by Baker (3! p. 7x.). . . . . · 

.V ALYATA PrsciN,f.r.ts ·Muller. 

This European spe_cies has reeently been fotind by La~ford (~ p. 10) 
at-H.onisher Bay, Toronto, 6nt. ' · · · · . · · . · · . · . . 

.'VALVATA SINCnA DANi£LSI lWalker. 
' '. • ' ' • • • I • ' ' \ • , 

·· vc:Jvata sincera danielsi Walker, Natit., XX, xgo6, p~ '2.B~ pl J, fip. · Jo-~t: 
Type locality: Cannon Lake, Rice Co., ~i~, ·. :. · · · 

• • • • I • • • " 

V M.YATA srN-cta.A' NYLA:Nm:i.:tt Dall. 

Val11ata (sincera vat.?) nylauderii _Dall, ,R~p, .Harri~n
1

E~p.; :?(III~ J9QS, p; 
1:22. . . . . 

·rYI>e l<><:a.lity: Aroosto_,ok. Co., :M ~- . ::· ·. · · . . . . . . . . . .. 

V Al.vATA . \f:£RR.!t-NOV...-£ Ferussac .. 
. Type locali~:· ? -. · ··, .' : · · · . . -.· · . : · .· · 

,.·: - S~mens tttloe~ · this ffame are in" the: Museiun ' of Paris ~riliD_g to . 
· Binney. (12; p. 43o~,·b~tit" d~s -~f. appea~'tci :navecevetbeen . ae¥-~~d .. :.:. · . 

... . ' . .. . . · ' . ' ·.· . ' .. ' .. . ' '. ' . . , · •' . 

... , 
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VALVA'l'A TRICARI)'; A'fA Say. 

This :'pe.·.c is the type (by designation) of the subgenus Tropidina H. 
and A. ~\u~r.1s, 1858, but as it is based upon the carinated whorls of the 
typical form and the species varies from ecarinate to tricarinate, it does not 
seem worthy of recognition. 

\1.·\.I,\'ATA TRICAR1NA'l'A BASALIS Vanatta. 

Vc!va ta tricarinata basalis Vanatta, Naut., XXVIII, 1915, p. 105, fig. 
Type locality: Hudson River, N. Y. 

VALVA'I'A 'fRICARINATA TNI'RACARINA'I'A Vanatta. 

Val7•ata tncarinata infracarinata Vanatta, Naut., XXVIII, 1915, p. 104, fig. 
Type locality: White Pond, N. ]. 

V ALVATA 'l'RICARTNA'l'A PERCONFUSA Walker . 

. Valvata tricarinata conf7tsa ·walker, Naut., XV, 1902, p. 124, fig. 2, 110u V . . 
conf~tsa West. (1897). 

Valvata tricarinata pe1·conjusa Walker, Naut,., XXXI, 1917, p: 36. 
Type locality not specified. 

VALVATA uTAHENS1S Call. 

Val11ata sincera utahensis Can, Bull. U. S. Geol. Surv., No. II, 1884, p. 44, 
. pl. VI, figs. 1~3. . .. 

Valvata utahensis Call, Pr. Davenport A. N. S., V, 1886, p. 4, pL I, figs. 1-3. 
Type locality: Utah Lake, Utah. 

Family AMNICOLID.l£. 

~ubfamily BYTHININ.l£ Stimpson, r86s. 

Genus BYTHINIA Leach, r8r8. 

BvnrrXT A PE RFECTA F.rauenfeld. 

B)1thi11 i.t pcrfccta F.rauenfeld, Verh. der k. k. zool-bot. Ges. \Vien, 1862, p . 
. r 5-t; Ibid, 1865, p. 527, pl. IX. 

Type Jocaliry : Colnmbia, North America. 
F;·:,uenfe:d states that as the types are without the opercula, he conld 

not rc~i whether the species was a Bythi11ia or an Amnicola. If the locality 
is co;-rect, it is surely not a Bythinia. It may be a Flwminicola. 

BvTHINIA TEN'I'ACULATA (L.). 

This well known European species has been introduced by commerce 
and has S!)read from the Hudson west to Lake Michigan. 
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Subfamily AMNICOLINJE Gill, r87r. 

Genus AMNICOLA Gould and Haldeman, 1810. 

AMNICOLA AUGTJS'l'INA Pilsbry. 

· Amni~o!a augu.stina Pils'bry, Naut., XVII, f904, p. IIJ; Walker, Naut., XIX, 
1906, p. I 17, pl. V, figs . 13-14. · 

- Type locality: St. Augustine, Fla. Also at Tuscumbia, Ala., and fossil in a 
peat deposit at Lake Panasoffkee, Fla. 

· AMNICOLA BAKERIANA Pilsbry, Naut., XXXI, 1917, p. 44· 

Type locality: Oneida ;Lake, N . Y. 

AMNICOLA DAKI\R1ANA NIM1A Pilsbry. 

Amnicola bakcriana nimia Pilsbry, Naut. XXXI, 19rj, p. 45· 
Type locality: Oneida Lake, N . Y. 

AMNICOLA CLARKEI Pilsbry. 
. . . 

Amnicola clarllei Pilsbry, Naut., XXXI, 1917, p. 45 . 
Type locality: One.ida Lake, N . Y. ' 

AMNICOLA COMALENS1S Pilsbry and Ferriss: 

Amnicola comalensis P ilsbry and Ferriss, Pr. A. N . S. P ., 1906, p. 171, fig. 
. 37; Pilsbry, Naut., XIII, I9IO, p. 98. 

Type locality: Co mal Creek, New Braunfels, Texas . . Also G,nadalupe River 
at the same place. · · 

AMN1COLA DESERTA Pilsbry. · 

A mnicola dcserta Pilsbry, Naut., XXIX, 1916, p. III. 

Typ_e locality: \Vashington Co., Utah. 

A:tv!NICOLA. FI(RRUGINEA Calkins. 

-Amniqola fermgin-ea Calkins, Valley Nat., II, r88o, p. 6, text fig. 
Type locality: Calumet River, Ill. 

· Baker (4, p. 331) refers this to A . li1nosa Say. 

AMNICOLA FLOlUDANA Fratienfeld. 

Anmicola floridan a Frauenfeld, Verh. der k. k. zool.-bot. Ges. \ /If ein., r863, 
p. 1028; Ibid, 1865, p. 529, pl. X. 

Type locality: East Florida. 
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A~rNICOLA n .oRTI)J\N.\ coNvExA Pilsbry. · 

A muicola floridan a com·e.m Pilsbry, Trans. Wag. Free Inst. Sci., III, Pt. II, 
1892, p. 338. 

Type locality: Pliocene marl of the Caloosahatchie and Shell Creek, Fla.; 
also living in the fresh-water of Florida at the present time. 

A~HNICOLA HARPERI Dall. 

Amnicola harperi Dall, Naut., XXIV, 1913, p. 2. 

Type locality: Marl deposit, Lake Panasoffkee, Fla. 

A MNICOLA JOHNSONI Pilsbry. 

Amnicoia johnsoni Pilsbry, Naut., XIII, 1899, p. 21. 

Type locality: St. Augustine, Fla. Also fossil at Lake Panasoffkee, Fla. 

AMKICOLA LIMOSA (Say)'. 

Includes A . fermginea Calkins according to Baker. 
The figure given for this species by Dall (32, p. II7, fig. 84) 1s mcor­

rect, being a copy of Binney's figure (No. 165) of A. pallida Hald. 

AMNICOLA LIMOSA PORA'I'A ('Say) . 

. Il!cludes A. orbiculata Lea as a synonym according to Pilsbry ( 92, p. 44). 

AMNTCOLA LUSTRICA Pilsbry. 

Anmicola lustrica Pilsbry, Naut., IV, r89o, p. 53· 
Type locaiity not specified. 
Range: "New York to Illinois and Minnesota". 

AMNJCOLK MICROCOCCUS Pilsbry. 

Am11icola micrococcus Pilsbry,. N . Am. Fauna, No. 7, Pt. II, 1893, p. 277, 
fig. r; U. S. Nat. Mus., XXIV, 1901, p. 286, fig. 4· 

Type locality: Oasis Valley, Nev. Also Death Valley, In yo Co., ·Cal. 

AM!{ICOI,A MILIARIA Parreys. 

Frauenfeld (40, p. 1027) states that in the Cuming Collection there is a 
set of this European species labelled "Spring Garden Lake, East Florida". 
He considers the shells to belong to this species without doubt, so that as 
he suggests there has probably been a mixing of la:bels. 

AMNICOLA MrssouRIF.Nsrs Pilsbry. 

Amnicola missouriensis Pilsbry, Naut., XII, r898, p. 43· 

. Type locality: Carter Co., Mo. 
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AMNrcor.A ::·n:o:MEXIcANA Pilsbry. 

Amnicola neome::icana Pilsbry, Naut. XXIX, 1916, p. III. 

Type. locality: Socorro, New ·Mexico. 

A~iNICOLA NUTTAL.I.I_.').NA "Lea" Frauen~eld . 
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. A mnicola nuttailiana Frauenfeld, Verb. der k. k. zool.-bot. Ges. Wien., r863, 
p. 1029. 

The form thns listed by Franenfeld from Silver Spring, Fort King, Fla., 
is pr.oba'bly Gillia 'ZC!etherbyi ·Dall, as suggested by Dal ( 28, p. 258) . 

. AMNICOLA OLIVACEA Pilsbry. 

Amn-icola olivacea Pilsbry, Nant., VIII, r895, p. r 15. 
Type locality: Huntsville, Ala. 

AMNICOLA ONEIDA Pilsbry. 

A mnioola oneida Pilsbry, ::\aut., XXXI, I9I 7, p. 46. 
Type locali y: Oneida Lake,~. Y. 

AMNICOLA PAI.UDA Haldeman. 

· The figure given by D ali for this species (32, p. rr7, fig. 85) is a copy 
of Binney's figure (No. I68) of A . cincimzatiensis. 

AMNrcoLA PARvA Lea. 

I s a va i species. See Pilsbry, 02, p. 4-;,. · 

AMKICOLA P LSBRYI \Valk •r. 

A mnicola pa·r:.'a ::\1arsh, Con. E x., -r, I888, p. 91. 
Anmicola' pilsbr.vi vVaiker, :0:' aut., XIX, 1906, p. I I6, pl. V, figs. I r and rG. 
Type locality : Rockford, Ills. 

AMNICOLA s~\NC'riJOHANNIS Pi sb;·y. 

Amnicola sanctijohamzis Pilsbry, X: .. :t., x :rr, rS99, p. 20. 
Type local' y : St. John's River, As:or, F l,. Also Silver Spring Run, :.\Ia­

rion Co., and vVekiva R iver, -<'!a . 

. AMNICOLA SCIIROKINGERI Frauenfeld. 

Amnicola sc!zroki-ngeri Frauenfeld, Verb. der k. k. zool.-bot. Ges. \ iVien, 
r863, p. Io3o; Ibid, r865, p. 528, pl. X. 

Type locality : Massachusetts. 
If the specimens f rom several localities in Maine are correctly identifie.d, 

this species seems to •be distinct from limosa, to which it is referred by 
Tryon (132, p . 52) . 

· .Closely related to, ·but very much smaller than A. winklcyi according to 
Pilsbry (ro2, p. r) . 
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AM~1COLA WALKEH I Pi!sbry. 

Amnicola wal/w·i Pilsbry, X aut., XII, 1898, p. 43; Walker, X aut., XIX, 
I906, p. I I7, pl. V, fig. 12 . 

. Type local ity: H igh Island Harbor, Beaver Ids., Lake Michigan. 
, .. , Range: Upper St. Lawrence drainage from Ottawa, Ont., to Lake · ~\Iich­

igan. 

A.~r x1cor,A wrxKI.EYI Pilsbry .. · 

Amuico fa wiulzleyi Pilsbry, Naut., XXVI, 1912, p. I, pl. I, figs. 9-10. 
Type locality: Saco, Me. 

Section CI.NCINNATIA Pilsbry, r89r. 

A~INICOLA CINCINNA'riENSIS (Anth.) . 

A11micola scarboroughi Tryon MSS. is a synonym according to Tryon ( 132, 
p. 54)-

. Daker's remark (4, p. 336), that Binney's fig. 162 is an error is incor-
rect. That figure does not represent this species, but is the radula of A. 
sayana Anth. (Pomatiopsis cincinnatie11sis Lea). The same author (loc. 
cit., ·pp. 335 and 343) has reversed the synonymy of the two species, which 
explains his remark that H.aldeman's figures of the two species are inter-

. changed. 
· The figure given for this species by Dall (32, p. II8, fig. 87) is also 
inc.orrect, being Binney's fig. 166 of A. limosa. 

AMNICOLA EMARGTNA'l'A (Kuster) . 

Paludii1a obtusa Lea, Pr. Am. Phil. Soc., II, p. 34, ( r841), 11011 P. obtusa 
. Phil. ( I837). 

Pauldi11a einarginata Kuster, Con; Cab., Paludina, 1852, p. 50, pl. 10, · .fig~. 
3-4· 

. Cincimzatia bimuyana Hann., •Pr. Mal. Soc. Lond., x; 1912, p. 19Q. 
There seems to be no valid ground. for the new name proposed by Han­

nibal. 

. AMNICOLA r.tnAcurA Pilsbry and ·walker. 

Anmicola peracuta Pilsbry and Walker, Pr. A.. N . . S. P ., 1889, p. 88, pl. III, 
. fig. 20. . 

Type locality: Spivey's Lake, Navarro Co., Texas. 

Genus PAL1!DES'rRINA d'Orbigny, 1841: 

Bythiuella Moq.-Tand, r85r. . 
Stimpsonia Clessin, Mal. Blatt., XXV, 1878, p. 151. 

Except as noted, all the species ·referred to Bythinella by Binney belong 
.to this genus. . . . · 
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PALUDES'L'RINA . ACU'l'ISSI~1A ' 'Whit." ( · rauenfel ) . 

? Anmicola awtissima " Whit.", Frauenfeld, Verh. der k. k. Zool.~bot, Ges: 
Wien, r863, p. 207. · . 

H;:drobia ac11 ti~sima 'ivVhit!', Frauenfeld, Jbid, 1863, p. I02I. 

. Type loca\ity : ? 
· Frauenfe CJueries zts to who "\iVhit." is. The fact that Pal. eiJWI'gjnata 

and other North American species a;:-e in the Cuming Collection nan1ed by 
"Whit ." makes it a possibility that this is also an American species. It is 
possible that "\Vhit." stands for T. -. ·\ Vhittemore, who was a well known 
collector i1 :Yiassachusetts in 1840. 

P ~\L UDES'l'RINA .'EQUICOS'l'A'l'A ( Pilsbry). 

Bythinella ccquicostata P ilsbry, P r. A. N. S. P., r889, p. 86, pl. III, fig. 16. 
Type locality: Sl nn cr Co. <1-nd Hauiover Canal, Fla. . 

PAtPnJ~STRIN :\ ALnt~KIIl (Call and Beecher). 

· Bytl i1~clla aldric lz i Cal~ and Beechel", Dull. Wash, Coil., I, r8S6, n. 190, pl. 
VII, figs. r - --i· 

Type 16cali ·y : Tri t tary of Black .,.:vcr, Reyno ds Co., Mo. 

PALUDESTRINA mu:viSSD.1A ( Piisbry) . 

B;vtlzinella brn,issima Pilsbry, Naut. , IV, r89o, p. 64. 
Type localit;y: Haulover Canal, Indian River, Fia. 

"HYPRQlliA"' CAI,IFORNICA Tryon. 

Hydrobia .talifornica Tryon, Am. J. of Con., I, r865, p. 221, pl. 22, Jig. q. 
Is an Assimcnia according to Pilsbry (96, p. 123) . 

PAtUDES'rRIKA COIUUGATA (Frauenfeld). 

Hychobia rorrigata Frauenfeld, Verh. der k. k. Zool.-bot. Ces. \Vien, r863, 
p. 1921; Ibid, r865, p. 525, pl. VIII. 

Type. locality: Boston, Mass. . 

PALUDESTRINA DIAllOLI Pilsbry and Ferriss. 

Paludcstrina diabr.liPilsbry and Ferriss;Pr. A N . s. P .•. I9o6, p. I70, fig. s6. 
Type locality: Devil's River; Val Verde, T~xas. Also Rio San Filipe in 

the. same county. 

· PAI,UDES1'.'!-(I~A HEMPIIILLI (Pilsbry). 

Bythinella hcmj•hil!i Pilshry, Naut., IV, r$90, p. 63. 
Type locality: . Kentucky Fe:-ry, S:1:1ke River, ka:;o. 
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PAI,UDE_STRTNA IMITATOR Pilsbry. 

Paludestrina imitator Pilsbry, Naut., J\II, 1899, p. 124. 
Type locality: Santa Crnz, Cal. 

PALlTDESTRINA LOl\'"GINQt;A ( Gould). 

Amnicola longinqua Gould, Pr. B. S. N. H., V, r855, p. 130. 
Pomatiopsis intermedia J'ryonl Am. ]. of C., I, r86S,"P·. ?_.20, pl. 22,. iig. 8. 
Bythinella intermedia Tryon, Mon., 1870, p. 49· 

See Pilsbry, 96, p. 122. 

PALUDESTRINA :,;:I NU'l'A (Totten). 

Turbo mitmtus Totten, Am. Jour. Sci., 0. S., XXVI, 1834, p. 369, fig. 15. 
Cingula minu.ta Gould, Rep. Invert. Mass., 1841, p. 265, fig. 171. 
Type locality: Mass. and Rhode Island. 

This species is refer~ed to Paludest1·i11a by Pilsbry ( 99, p. 90). 

PALUDESTRINA MONAS PiJsbry. 

Paludestril!a 11lonas Pilsbry, Naut., XIII, 1899, p. 21. 
Type locality: Wekiva River, Fla. 

PAI,UDESTRINA MONROENSlS (Dal!): 

B~.Jthindfa,monromsis Dall, Pr. U. S. Nat. Mus., VIII, 1885, p. 256, pl. 17, 
fig. 99· 

Type locality: Brook from Benson's mineral spring into Lake ~ron roe. 
Enterprize, Fla. 

PAI~um:STRINA NICKLINIANA (Lea). 

, This species is the type of Clessin's genus Stimpsonia. 

PALUDES1'RI·N A NICKLINIANA ATTENUATA (Haldeman). 

Amnicola attenuata Hald., Mon., pt. 4, 1842, p. 3 of wrapper; :.\![on., r844, p. 
22·, pl. I, fig. 13. 

Bythine/la. attenuata Binney, L. and F. W. Shells, pt. III, 18o5, p. 68, fig. IJ2. 

PAI,UDJ!STR1NA PROTEi\ ( Gld.). 

Amnicola protea Gould, Pr. Bost. S. N. H., V, March; 1855, p. 129. 
Melania exigua Conrad, Pr. A. N. S. P., April, 1855, p. 269. 
Tryonia protea Binney, L. and F. W. Shells, III, 1865, p. 72, fig.:. 140. 
Bythinella p1'otea Stearns, N. Am. Fauna, No. 7, Pt. II, 1893, p. 278. 
Paludestrina prot ea. Stearns, Pr. U. S. Nat. · Mus., XXIV, · 1901, p. 277, pl. 

. XIX-XXI. . 
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Hydrobia seemani Frauenfeld, Verh. der k. k. zool.-bot. Gesell. \Vien, r863, 
p. 1025; Ibid, r865, p. 523, pl. VIII. 

Bythinella seemani Pilsbry, N. Am. Fauna, No. 7, Pt. II, 1893, p. 278. 
For an elaborate and fully illustrated account of the variation of this 

protean species, see Stearns' paper cited above. 

PALUD~S'l'RI~A SALSA Pilsbry. 

Palu.destrina salsa Pilsbry, Naut., XIX, ·1905, p. 90, pl. III, fig. ro. 
Type locality: C_ol:ass~t, Mass., in brackish water. 

PAI,lTDf.S'l'RIK". sTE..\RNSIANA Pilshry. 

PaUtdcstrina sterwnsimta Pilsbry, Nam., XII, r899, p. 124. 

Type locality: Oakland, Cal. ·Also l\:T arin, Tuolqmne. Contra Costa and 
Santa Cruz Counties, Cal. Also Ash Canyon and Tanner Canyon, 
Huachuca Mts., Ariz., Pils:bry and Ferriss (ro6a, p. 516). 

- Genus TRYONL'\ Stimpson, r86S . 

. Pilsbry (96, p. 122), states that Tryonia is probably only a subgenus of 
Paludestrina. 

TRYONIA cr.A'l'IIRATA Stimpson . 

. This species, described from fossil specimens, has been found living ill' . 
~he Pahn1nagat Valley, ?\ ev. (Steams, 123,' p. 281). 

Ge~lis PYRGULO'PSI S Call and Pilsbry, r886. 

P-:,•r.rJulopsis Call and P ilsbry. Pr. Davenport A. N. S., V; r886, p. 9 . 
. Type: P yrgula 1·tev.adensis Stearns. 

. ' . . . 
P\"RGULOPsrs· r.F.TSONI (Walker). 

Amnicola lcfS01I 'i vValk~r. 1\ aut ., XIV, p. II~ ( I90I) ; Letson, Bull. Buffalo 
. ~oc. Nat. Sti., VII, 1901, p. 241, fig. r65. 

T~~pe l0cality: Post-Glacial deposit, Goat Island, Xiagara River, N; Y. Also 
. fossil at Bowmanville, Ills. a1'!d living at La Plaisance Bay, Lake Erie, 

:Monroe Co., Mich. 
Goodrich (in lit.) has suggested that this species should be referred to 

· Pyrgulopsis ,and I fully agree with him . 

. PYRGULOPSIS NEVADENSfS ( ~teatns): 

l?yrgula ncvadensis Stearns, Pr. A. N .. S. P., r883, p. 173, te;t fig, ; Call and 
Beecher, Am. Nat., XVIII, r884, pp. 851-855; Call anq Pilsbry, Pr. 
Davenport Acad. Nat. ·Sci., V, ~8.86, p. ro, pl. II, figs. I-TO: 

Type locality: '\Valker and Pyra:r:pid Lakes, Nev. · 
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PYRGULOPSIS SCM,.\,\ii'd!O n S (\,Yolf ) . . 

P:rrgu.la sc~larifvnnis Wolf,. Am. J. of Con., V, I86<), p. 1~, pl. '7• fig. j. 
Pyrgulopsis SC!!la riformis Shim~k, Dull. Lab. ~at. Hist, ~t, lJniv. · la., Il, 

r892, p. r68, pl. xiii, figs. 3a-d. 
Pyrgula scalariformis 1Jtississippicusis Pilsbry, Am. NaL 1&'36, p. 5. No 

description. · . · · . 
. ... · " ··-·''P'yi·gulbpsis uTissl:\sijlpieu'sii' Call ''afld ''Pili'bry, 'P'r. 'Davei1i>ort X 'N . 'v:i~;·'vr, ' ··--~·-\ .... ' ..... ; ..... :_..,._.._ ,_:.., .. ~"· ....... : -· .;....:.... . ......, 

1886, p.1 3. pi. j , figs. 14-dl ; Walkt:r, X au~., XIX, 190(}, p. 116, pl. 

... ;.. 

s. fig. ; -~· .. 
':'ype locality: Ill inois R iver, 'faz,well }:o., Ills. Hqlocene. 
. A~cord iJ•g to :Si1im ek (l. c. / wississippic11sis is a synonym oi s:-alari­
rorm~s . 

. PYRGULOPSIS OZ .\RK~KSIS Hinkley, 

Pyrgulopsis o:;arkcnsis Hinkley, Pr . . U. S. Nat. ~us., 49. I9l5, p. 588, pl. 
78, fig. 2. ' ' ' . 

Type locality: North Fork of White Ri-yer, awvcr Norfolk, Ark
1 

- T'YJ~GULO):'STS SIIJ~l,DONI ( Pilsbry). 

_,.} n11iicola sheldoni Pils-bry, Naut., IV, r89o, p. 52. 
Type locality: Lake Michigan, Racinf!, Wis. , 

This species· seems to be a Pyrg·ulopsis rather than ~n Atnui(ola. 
. . ' . . . 

. :PvRGULorsrs WAn,\siiJ~NSis Hinkley. 

· Pyrgt~lopsis ~a_bg:shJ'11si.r.lUnkl~y, Naut., XXI, I9QS, . .p • . II7-­
. Type locality: Wabash, River,The Chain~, Po~~Y Co., Ind . 

. . Genus POTAMOPYRGUS ~timpson, 1865. 

· PoTAl\WPvRcus coRoNA'rus (Pfeiffe~). 

Paludi11a ctJronata P~eiffer, Wiegm. Ar~hiv., I, r&to, p. 253. 
Type localitY: Cuba. 

Listed from Miami River, Fla.,· by R~oad~ ( 113, p. 47). 

PCTf\MOPYRGUS SPINOSUS (Call and Pilsbry). 

Pyrgulopsis spinosa Cal} and-Pilsbry, Pt. Davenpprt A. N~ S., v;, 188(), p. 
14, pl. II, fig. I7-I9- . 

· H·ydrobia texaila Pilsbry, Ibid, V, r886~ p. 33, pl. JII, fig. x~9. . . . 
Type locality: spi1'1osus, Co mal Creek, T~xas; : te.t.·ana, Guadclupc River 

. and Comal Creek, Tex . 
. Accordipg to Pilsbry (91, p. 327) this species is- a Potamopyrgllf and 

. is doubtfully distinct from coronatuS. Tcxmta is the e~rinat~ form. .. 

• : • •· • •-... • t I~ •· ... · .. 
··~---- ...... ...· •.•.••• _ ... ~.; 1 "" • 
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Genus LITTORJDIXA Souleyet, r852. 

L TTORID!XA ?IIO~ 'ROEKSIS (Frauenfeld),. 

Hydrobia monrocmsis Frauenfeld, Verh. der k. k. Zool.-'bot. Gesell. \i\lien, 
r863, p. :023; Piis.bry, Pr. A. N. S. P., r889, p. 8j3, p}. III, figs . 17-19. 

Bythinella 11 . OI Toeusi.:.: !'ryon, ·:VI on. r870, p. ,48. . 4 ~· .... ~);;~ 
~ype :oca ity : · I,.ake ~'l~ti:t-oe, Fla. < 

' .... "' 
· . T 1e generic posi~i'o;1 oif this speCies, which was doubtfully referred to 

Littoridina by Pilsory (9-t,' p. 22} has since been confirmed by him. It is not 
t e BythinC'lla 11L~{Pen.~·is tlE.~.t;~. n. 256). 

Snbf2.:r.ily :;:.,YTEOGL \-:)?HI~-i~ Fischer, r885 . 

Genus ·coCHL~OPA Stirnpson, r865. 

CocHLIOI'A RO WEI.LI Tryon. 

T 1e occurrence of ti1:s species n:. Cal1fornia is considered doubtful by 
Pilsbry ( IOO, p. 9I) an oy :isbry <. :: ~: Ferriss ( c6, p. I72 ) . :i.{owell how­
ever insists 'h:tt the types we;·e cc~:ec;:ed by l~im '"near m linas Bay (not 
Clear Lake) , ::Y.[arin Co., Cal." (I I4, p. ro). 

It is known to i 1habit Kicaragua. 

CocuLIOPA RIOGR.-\KDExsrs Pilsbry and Ferriss. 

Cochliopa riograudensis Pi sbry and Ferriss, Pr: A. N. S. P., I906, p. 171, 
pl. IX, figs. IO-I3. ' 

Type locality': Rio San Filipe, near the Rio Grande, Val Verde Co., · Texas·. · 
A so Devil's River in the salTJ.e county. 

'·~ . 

Genu;··lLUMINICOLA Stimpson, r865. 

Hannibal ( 53,,. p. r86) l~ .-P.~9P9§ed a new subgenus H eathella, "readily 
distinguished by its globose ro.i-m," having F. seminalis Hds. as the type 
and including F . fusca, merriami, erythropoma, columbiana and 11dnutissima. 

· FLt:MI~ICOLA COLUMniA:I\"'A Hemphill. 

Fluminicola columbia1la "Hemphi 1," Pilsbry, 2\aut., xn; I899, p. T25; Pr., 
U . S. _Tat. Mus., XXIV, I90I, p. 285, fig. 3· 

.. Type locality: Columbia River, Washington, near ·wallula and near mouth 
of Snake River; Snake River, near \Veiser, Idaho. 

Fr.uMINIC0I,A ERYTJ:tRO POMA Pilsbry. · 

Fluminir.ola f usca m i i! M Ste::.T:S, X. Amer. Fauna, No. 7, Pt. n. rS93. p. 
282. 'X o <~ escri!):io;~ . · 

Fl111nim'cola a:·:fh;·opo1J a Pi:sbry, Xaut., XII, r899, p. 125. 
Type oca!ity : _·_ ;.-. ·Meadows, Nye Co., Nev. 

. . 
~ 

'' 
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F.t.UMINICOLA MF.RRIAMI Pilsbry and Deecher. 

· Fluminicola. 1'/terria:ni P ilsbry and Beecher, Naqt., V, 1892, p. 143; Stearns, 
N. Am. Falm <,, ~o. 7,' pt. II, 1893, p. 282, fig. 2. 

Type locali ty: :'ai::·;tnagat Valley, Nev. 

FLe:.>::\ . ..:o ..... \ : .. r:::-...: · •• ;;~alvrA Pilsbry. 

F /u;J;i,;icula' miu lit ij'J' iJ ;ta 'P iishry, ~ut·.:-xxr, .I907.·p. ]0·;-pi"'lx;-ng.'l. ---. 
Type locality: ~';icc Vailcy, \\iciser CanyQn, Washington Co. , Tdaho. 

FLUMINICOI,A 1\!0DOCl H annibal. 

Flmuinicola modoci Hannibal, Pr. :'llal. Soc. Lond., X, 19r2, p. 187, pl. VII, 
fig. 30. -

Type local icy: l<'lctchcr·s Spring, south eno of Goose Lake, Cal. 

FLUMINICOI.A N~VAV~NSIS '\Valker. 

Flumi1ticola 11c·vadensis 'vValker, Occ. Pap. Mus. Zoo!., Univ. Mich., No. 29, 
1916, p. 6, text-fig. 

'fype locality: Cortez foot-hills, Humboldt Valley, Elko Co., Nev. 

FI.UMINICOLA .SEMINALIS (Hinds). 

Paludiua scminal·is Hinds, Voy. Sulphur, 1844, p. 59, pl. 16, fig. 22. 
Lithoglyphus cumingii Frauenfeld, Verh. der k, k. Zool.-bot. Ges. Wien., 
. I863, p. I95; Ibid, 1865, p. 530, pl. XI. 
A11micola tubiuiformis Tryon, A. J. of Con., I, 1865, p. 219, pl. 22, fig. S· 
Type locality: se·minalis, Sacramento River, Cal. 

wmingii, California. 
turbiniformis, Crane Lake V~ll~y and Surprise Vall(y, Cal. 

This synonym~' is according to Pilspry (96, p, 123). 

· Fiul\nNICOLA ~EMINALTS DALLI (Call). 

Amnicola dalli Call, Bull. U. S. Geol. Surv., No. XI, 1884, p. 45, pl. VII, 
figs. 4-6. . 

Flm11i1licola semi11alis dal/i ·Pilsbry, Naut., XIII, 1899, p. 123. 
Type locality: Mountain streams near Pyramid Lake, Nev. 

Genus SOMATOGYRUS Gill. 1863. 

For a description of the peculiar. apical sculpture of this genus, see 
.,Vnlker, 156. 

SoMA'I'OCYRus ALPRICHI Walket. 

Sonzatogyrus aldrichi Walker, Naut., XIX_. 1901, p. 114, pl. V, fig. 9· 
Type locality: Coosa River, Chilton Co., J\la. 
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So::-IATOGYRTJS AMN"1COLOIDEs Walker. 

Somatogyrus amnicoloides Walker, Naut., XXIX, 1915, p. 52, fig. 3· 
Type locality: Ouachita River, Arkadelphia, Ark. 

So::.\IA'l'OGYRUS AUREus Tryon. 

So matogyrus aureus Tryon, A. J. of Con., I, 1865, p. 220, pl. 22, fig. 9. 
Type locality: Tennessee River. 

So::-.u~·tocvRus BIANGULA'lTS Walker. 

Somatog.vnts biangulatus \Valker, Naut., XIX, 1906, p. 99, pl. V, fig. 6. 
Type locality: Tennessee River, Florence, Ala. 

So::.\f.\TOGYRTJS coxsTR1CTus Walker. 

Somatogyrus co1zstrictus Walker, Nant., XVII, 1904, p. 135, pl. V, fig. 3· 
Typ,e lo~ality: Coosa River, ·wetumpka, Ala. 

So::.\rATOGYRvs coosAENS1s Vvalker . 

. Sol/latog:,•rus coosaeusis vValker, Naut., XVII, 19Q-j.. p. 137, pi: V, figs: 6-8. 
Type locality: Coosa River, vVetumpka, Ala. 

SO::.\f.\ 'J'OGYJ.<L"S CRASSILABRIS \Valker. 

So111atogyrus crassilabris \Valker, Nant., XXIX, 1915, p. 53, fig. 4 ; Hink­
ley, Pr. U. S. Nat. Mus., XLIX, 191 5, p. 589, pl. 78, fig. r. 

Type locality: North Fork of White River, :.Jorfolk, Ark. 

SOMATOGYRVS CRASSUS \ \'alker. 

Somatog:,•rus CJ'a.SSIIS vValker, Naut., XVII, 1904, p. I38, p'I. V, figs . II -12. 
Type locality: Coosa River, Wetumpka, A la. 

SoMA'l'OGYlWS ClJRRn:ruANus (Lea) . 

.!lmnicola c1wrieria11a Lea, Pr. A.~- S. P ., 1863, p. 118; Jour. A. N . S. P ., 
VI, 1866, p. 186, pl. XXII, fig. r r8; Lea, Obs., XI, 1866, p. 142, pl. 
XXII, fig. r 18. 

Somatogyr11s curricrianus vValker, Naut., XVII, 1904, p. 137, pl. II, i1gs. 8-9. 
Type locality : Huntsville, Ala. 

SOMA'rOGYRUS DEC1PTENS \ \Talker. 
\0 

Somatog·ynts decipie1_1s vValker, Naut., XXII, 1909, p . 86, pl. I, figs. 
Type locality: Coosa River, The Bar, Chilton Co., Ala. 

ro- r r. 
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So:MA'l'OGYRUS :excAVA'l'US Walker. 

Somatogyrus -excm.ratlls ·walker. ~a:;t., XIX, 1906, p. 100, pi. V, fig. 7· 
Type locality: Shoa: Creek, F lorence, Ala. 

SoMA'l'OGYRUS GI:GRGIAXUS vValker. 

Somatogyrzts g.· . 'ji(11t11S vVaikcr, ?\aut.. XVII, T<')04, p. 139, pi. V, fig. IJ. 
Type locaiity: .: ::attooga Rive:·, Chattooga Co. , Ga. 

SOMA'fOGYRUS IIF.KDF.RSONI vValker. 

So matogynts hCildcrsoni vVall-: cr. i\au~ .. XXII, 1909, p. 87, pl. VI, fig. 2. 

Type locality : Coosa River, Dnncan's Riffle, Cb!ton Co., Ala. 

So:.r.\TOGYRUS HINKLF.YI Walker. . J . 

Somatogyrus hinldeyi \Valker, Naut., XVII, 1904, p. 135, pl. V, figs. 1-2; 
Naut., XXII, 1909, p. 87, pl. VI, fig. 8-9, 

Type locality: Coosa River, Wetumpka, Ala . 

So:\rNroGYRUS IIUMF.Rosus Walker. 

Somatogyrus ·h1t11tei'Osus Walker, Naut., XIX, 1go6, p. g8, pl. V, fig. 2. 
Type locality: 'fennessee River, Florence, Ala. · 

· So:-.1ATOGYRUS INTEGER (Say) . 

Includes Paludina fontinalis . Phil. erroneously referred to subglobosu4 
by Binney. Both integer and fontinalis are referred to Lithoglyphus by 
Frauenfeld (39, pp. 194 and 179). 

SoMATOGYRUS NANUS Walker. 

Somatogyrzts nanus Walker, Naut., XVII, 1904, p. 136. pL V, fig. '1· 
Type locality: Coosa River, Wetumpka, Ala. 

_SOMATOGXRUS on'rusus Walker. 

Somatopyrus obtusus Walker, Naut., XVII, 1904, p. 138, pl. V, fig. 10. 
· Type lqcality: Coosa River, Farmer, Ala. 

SoMATOGYRUS l>ARVUI,US Tryon. 

So111atog:_..•rus pc~r<'l·tlus Tryon, A. ]. of Con., I, 1865, p. 2-ti, pl. 22, 11g .• Q. 

Type locality: .Powell's River, Tenn. 

Binney's figure oi "Gillia sp ?" (L. and F. r.w. She\ls, IJI, p. 115, fig. 230) 
is this species according to Tryon (131, p. 198). 
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So:.\IA'fOGYrrcs PE:s"~SYLY"\~rccs \Valker . 

s omatog·yrus fC'I/1/ .s;:h·cm ints vValker, ::--J aut., XVII, I904, p. qo, pl. v. fi gs. 
rs- r6; ::--Jaut., XIX, 1906, p . I r6, pl. s, figs . I ?-18. 

Type locali y : Col~tm_b:a, Pa. Also P otomac River, Harper's Fe'rry, Va. 

SO:.\fATOGYRU5 J'lLSTIRYA~US vValker. 

Somatog·yrus pilsbrya12us vValker, ::\aut., . XVII, 1904, p. 142, pl. V, fi gs. 
20-2I. ,, 

. Type locality: Tallapoosa River, Tallassee, Ala. 

. · So:.\IATOGYRUS P9III.t]S_(Conrad)_.. . . . :..~:<'-·· ' · · · ··-' · __ 
,_ ;.r/.r-~·; . ·'\ . . ., .... -~,-...---. ..... ~, .• , . ..... ,. - ~ • • - --.- ..-.~:.-. ~, '!. --: . ...... ~ ... ......... , , .·,..-··· ·\- , __ ,_,, ..... ,.- ·, ··'· - - -... -,.. ·· .., __.,, 1 ... ~ • --- -:- ... . ... _... ,.. • ~ ...... - ...,... .. \olo•··~ .... l"' • ·~ ....:_....__.:.:.__. 

,.. ....... ·, ·· : . '· ·' ... ~.-;---·--·· · -'- ..... .. ..... . -'; 

-- Anculotus f>u111ilus Conrad, New F. Vv. Shells, .r834, p . 62 ; Binney, L. and 
F . W . Shells, ": I, r865, p. So. . 

A nculosa pu111 ila Conrad . A. J. of Con., II, r866, p. 278, pl. XV, fig. 5· 
S omatog;; r"its pumilus \Val ·er , ::\ at:t .. XIX, 1906, p. II 5, pl. V, fig. ro. 

Type ocaiity : Black \ Var:-ior River, Ala. Also Cahatchee Creek, Shelby 
Co., Ala. 

In his original description, Conrad quotes his s·)ecies from Bayon Techc, 
La., b 1t ·or some reason did not in 1is subsequent one in r866. 

S0::\1ATOCYRUS PYG::\UEUS. V!alker. 

S o111atogyrus PYfl11I({'11S \Valker, Naut ., XXII, 1909, p. 88, pl. VI. fig. 3-
Type ocali y : Coos;1. River, The Bar, Chilton Co., Ala. 

So::\IATOGYRUS QUADRA'rus \Valker. 

Somatogyrus quadratus vVal ·er, Naut., XIX, r9Q6, p. 98, pl. V, figs. 3-4. 
Type locality : Tennessee River; Florence, Ala. 

So:!I:LATOGYRVS s,\RCEXTl Pilsbry. 

·so111atogyrus sar[Jf(lfi filsbry, N'au t., VIII, 1895 _p , IQ2 · Walker )Jaut., 
. ·. _._. XVrf, r9o4, p: I39, pt v,""'fig: r'4. -- 0 

.- ' · ' • • • - . '. --- -· 

Type locality : ~Ind Creek, a t r ibutary of the Tennessee River, Ala. 

SO:.\fATOGYRt:S STRE.\"'CI Pilsbry and vValker. 

So matogynts strcngi Pilsbry and \ ·a ker, Naut., XIX, 1906, p. 99, pl. V, 
. fi g. 5- ' 

Type localitv : Tennessee R iver. ~· iorence, Ala. Also \ Vabash River, Posey 
Co., In 

-. s_u bqlo i; (J_ .::: (; S::: _:, ·, :·,as prio:ity over isogonus ( IK...?9 ) 0 p {: !r: d i1la f 011 -
tmalJS P.. . "lG L .. y rderre to this species by ni:-: :: .:y :s <- :,y 10nym of 
integc;· Sc:.. 

. " · ~ .. . ... . ' 

~ . ~ -...... -

.... --- --



SOl\IA'l'OGYl<.t:s st:n;-;·:J<.JA'rcs Walker. 

So111atog_yrus s:;bsuiatlls \Valker, N aut., XIX, 190(), p . 97, pl. V, fig. S· 
Type ;oc .. ~ ;:y. 'l'em.essee River, Florence, Ala. 

Sv.\.r..-:ocY .u ·s ·r ::s ~Ess~ I·: xsrs \Valker. 

' S. •il:ci .U!J.'\'rll.~ fCIIJi ciserlis is ·wailtei··,''"Nin1t~- xn~.; ··r 906, -p:-.ti.,l, pi'. v, · fig: 8. 
'.'ype loc;,lity: Shoal Creek, Florence, Ala. 

So:.L\ TOGY JWS 'J'lW'J'HJs Doherty. 

S omatogyms troth£s Doherty, Quar. J. of Con., I, 1878, p. 3-t r, pl. I \ ·, Jig. I. 
Type locality: Ohio R iver, Campbell Co., Ky. 

SO.\lA'l'OGYR\fS L :\IJ:JLlC'A'lTS \Valker. 

SomaiO[J)WIIS umbilicatus \\ 'alk..:;·. Xaut., XVII, 1904, p. 137, pl. V, Jig . .'). 
Type locality: Coosa Rive r, \Veo:umpka, Ala. 

SO.\fA'l'OGYRUS VIRGINICUS \ \Talker. 

SomatO[))'I'IIS ~tirginiCIIs \Valker, Naut., XVII, 1904, p. 141, pl. V, figs. 18-19. 
Type locality: Barnard's Ford, Rapidan River, Va. 

Sol\r.'\'l'OGYRUS WALKr:RTANUS Aldrich. 

Somato.?ynts 1mllterianus Aldrich, Naut., XVIII, 1905, p. 140, text-fig. 
Type locality: Conecut (Conecuh ?) River, Escambia Co., Ala. 

So;vr.'\:ro(;ynus WII:S!,':LERI Walker. 

Somatogyrus ·whcderi Walker, Naut., XXIX, 1915; p. 51, figs. 1-2. 

Type locality: Onachita River, Arkadelphia, Ark. 

Genus GILLIA Stimpson, -1865. 

G~r.I.IA Wl·:na:RnYr (Dall). 

Hydrob ia? •••ctherbyi Dal!, Pr. U. S. Nat. Mus., 1885, p. 258, pl. XVII. 
fig. IO. 

? Anmicola uuttallia11a Frauenfeld, Verh. der k. k. Zool.-bot. Ges. Wien., 
1863, p. 1029. 

Type locality: Lake Eustis, Fla. 

Genus CLAP.PIA.Walker, 1909. 

Cln.,hpia \\Talker, Naut. , XXII, 1909, p. 89. 
Type: Clappia c/a.ppi Walker. 

CLAPP1A CLAPP1 \Valker. 

Clappia clappi Wc.lker, Naut., XXII, 1909, p. 89. pl. VI. figs. T, 4 and 7. 
Type locality: Coosa River, Duncan's Riffle, Chilton Co., Ala. 
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Ge:: •. :; '..'CCY :{"C.;:) Gill, r "v.:,. 

=-.voGY!{l:::i .:..: ... .:.ovv~ :r , ~~r~ n er) . 

"": mn icJ .... !J : aw,::.: C .-. .-~~en· • .:r, Central Falls (R. I. 1 Vv'ee:":Y V:s : ~o:-, April, 
:vj2 . 

'ah ·:t., (L· :'fJ".',·:t.\) arm,:nii_Carpenter, Xaut., I:~, r889, p. 69. 
:ype !c.: .. ~ .. y : (.;l::;li.fi's Pond, Elmvi le, R. I. 

;~..: -::.::ttio:1 c: t1 ·;; specie;; from ?I'Iin >.esota by Sargent (IIS, p. I36) 
: . .; no ' ·v .. :.-. erroneo:1s. 

YOGY .• "';::; DALLI Pi :;bry and Beecher. 

l, yogyn:s da!!i '' )ilsbry ::me Deecher, Naut., vr; I892, p. 6z. 
,_,ype ;ocality : i\Afekiva River, la. 

-.. YOCYlWS Gl.:ANt:)f (Say) . 

Paludina grMza Say,]. A. ~- S. P., II, 1822, p. 378. 
mnicola granum V.'. G. Dinney, L . and F . W. Shells, III, 1865, p. 86, fig. 

170. 
This species is known only from the Atlantic drainage in southeastern 

Pennsy vania and Xew Jersey. vVestern records for it and L . brownii are 
in all proha·bility based upon some of the smaller species of Amnicola. · 

LYOCYRUS LELIKER'J'I Ancey. 

Liogyrus lclmerti Ancey, Con. Ex., II, 1887, p. 79-
ype locality: Potomac River, . vVashington, D. C. 

According ~o Pilsbry (87, p. II3) . and part of the original lot in my col­
ection, this i:; a reversed A mnicola limosa Say. 

Genus HORATIA Bourguignat, r88;. 

Horatia Bonrguignat, Etude sur les noms ·gen. des petites Paludiniceo.:s &c., 
1887, p. 47- . 

\Vesterlund ( r63, 4th Supp., p. 23) remarks that these small shells have 
. the form of the smallest Pseudamnicolas, the strnctnre of Lithoglyphus, r 1c 

color of many Dythinellas and are allied to the Valva as in t, eir oper­
cu. urn. Typical Horatia is not represented in the North Am ncan fauna. 

Subgenu·s HAUFFENIA Pollonera, 1898. 

Hauffcnia Pollonera, Boll. Mus. Zoo!. ed. Anat: Comp. Univ. Torino, XIII, 
1898, p. 3· 

· HoRA1'IA (HAUFFE~IA) :MICRA (Pilsb-ry and Ferriss ) . 

Vah•ata micra Pilsbry and Ferriss, Pr. A. N . S. P., 15)06, p. 172, pl. IX, figs . 
7-9-

Horatia (Hau[fe11ia) micra. Pilsbry, Naut., XXX, 1916, p. 83. 
1'ype locality: Gtmdalupe River, New Braunfels, Texas. 
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HoRATIA MICRA NUGAX (Pilsbry and F erriss) . 

Valvata micra nuga.-.: Pilsbry and Ferriss, Pr. A . N. S. P., I90(5, p. I73, pl. 
IX, fig. 6. 

Horat-ia (Ha1t{fenia) micra mtga.t· Pilsbry, Naut., XXX, I9I6, p. 83. 
Type locality: Guadalupe River, New Braunfels, Texas. 

St ;j{amily POMA TIOPSIN.lE Stimpson, I865. 

Genus POMATIOP SIS Tryon, r862. 

Po:-.~ .\'iiOPSIS BIN~EYI Tryon. 

Powa tiofJsis binneyi Tryon, Pr. A. N. S. P., I863, p. J4.8, pl. I, fig. 10. 

B;,•llzinclla bin11eyi W. G. Binney; L. and F. ·w. Shells, III, I865, p. 69, figs. 
. I36-I37· 

This species is a true Pomatiopsis according to Pilsbry (¢, p. I23). 

PoMxnoPSIS CALIJIORNICA Pilsbry. 

Pomatiopsis califon~ica Pilsibry, Naut., XII, I899, p. I26. 
Type locality: San Francisco, Cal. 

POMA'l'IOPSIS CINCINNATIENiHS (Lea). 

Cyclostoma cincimzatieasis Lea, Pr. Am. Phil. Soc., I, I84o, p. 289. 
Aumicola sayana "Anthony" Haldeman, Mon., I844, p. I9, pl. I, fig. II. 

This species having proved to be a Pomatiopsis, Lea's name takes pre­
cedence over that of Anthony which was proposed on the supposition that 
the species was an A m1~icola. · 

Baker ( 4, p. ~43) has erroneously attributed the species to Anthony and 
his description, ligures and synonymy are those of Amnicoln ciltciunatie11sis 
Ant h. 

PoMATIOPSIS .HINKLEYI Pilsbry, Naut., X, z896, p. 37· 

TJpe locality: Black Falls, Florence, Ala. 

PoMA'riOPsrs LAPIDARJA (Say). 

Paludiua lustrica Say,· quoted as Am;zicol<i lustrica by Haldeman and 
authors generally and as Pornatiopsis lustrica by Binney according to Pils­
bry (89, p. 53) is the young of this species. 

POMATIOPSTS ROTIUS'fA vValker. 

Pomatiopsis robusta Walker, Naut., XXI, I9QS, p. 97, text-fig. 
Type locality: Jackson ·Lake, Wyo. 
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C.I\TALOCtn:: R t cENTLY DtSCRiu::::n 1v10LLUSCA 

PLEUROCERIDi£. 

It has been suggested hat the family name should be pro~)er~y Plcu ro­
ccratidce. But S ejneger C : crpetology of Japan, Bull. 58, 7• S. ~at. :\Ius., 
p. 24) in a similar ca::;e ::as c ecided that the change is not 1~c·.:~s ,;~,ry . 

T he errata given ~y '~';·yo:t o:1 p. 4~7 of ;-,: ::; .. Strepo :1a::J:..:·' ar.: not in­
cluded in his in ex and have, the;·ciore, been ;:.ote' und r the se\· ·ra specie:; 
as they are likeiy to be overlooked. 

· P ilsbry (Pi:sb:-y and Rhoads, r p , p. 496) ha;;. proposed the fo ;lowing re-
arrangement o · this l an1ily : . 

Genus IO Lea. 

Type Fusu.s fl lwialis Say. 

Genus 'LIT H ASIA- Haldeman. 

Type Anwlosa ( Lithasia) gen'iculata Hald. 

Section A:\TGITREMA Haldeman. 

Type It! elania armigera Say. 

Genus PLEUROCERA Rafinesque. 

Type? 

Section STREPHO BASIS Lea. 
Types S . spilluzani, cornea and clarkii Lea (all = ple'na A nth.) 

Genus ELnviiA H . and A . Adams. 

Type Melania acl ftocari'nata Lea. 

Genus GYROTOMA_Shuttleworth. 

Genus ANCy-LOSA Say. 

Dr. P1lsbry has more r ecently decided that Goniobasis should be restored 
to its former position as a generic term; on the ground that Elimia was a · 
composite group. · 

It will be noticed that no mention is made of Euryca:lo·n in this ;:m·angc­
ment. While, as Tryon remarks (I 34, p. 34 r ) , the genus as aggregated by 
him is macle up of incongruous elements and upon a revision of the family 
will no doubt be · dismembered, the typical group, of which anthony i and 
crassa are leading terms form a very distinct group, \Yhich seems enti tled 
to recognition. 

Genus LITHASIA Haldeman, r84o. 

'LrnrASIA CUR'l'A Lea . 

Lithasia c1wta Lea, Pr .. . N. S. P ., rS68, :\)· I 53; L ea, Jour. A. N. S. ·P., VI, 
r868, p. 340, pl. 54, fig. 24 ; O bs., XU, r868, p. roo, pl. 54, fig. 24. 

Type locality: ~ orthern Alabama :md Tuscumbia. 
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LrrHASIA CYLIN'DRICA Lea. 

Lithasia cylindrica Lea, Pr. A. N. S. P., 1866, p. 133; Jour. A. N. S. P., VT, 
r868, p. 341, pl. 54, fig. 26; Obs., XII, r868, p. IOI, pl. 54, fig. 26. 

Type locality: Coosa River, Ala. 

LI'tHASIA onovA'fA (Say). 

Pilsbry ( IOI, p. 47) has figured the operculum of this species. 
For an account of the early stages of growth in this species, see Walker, 

No. lA3· 

LITHASJA. onov.vrA BICONICA Pils'bry. 

Litha.sia obo7mta. biconica Pilsbry, 27th Ann. Rep. Dep't. Geol. & Nat. Resc. 
Ind., ICJ<AI3, p. 6o4. fig. 23a. 

Typ~ locality: Wabash River, Gibson Co., Ind. 

LT'rHASIA PLICA1'A \Vetherby. 

Lithasia plicata Wetl1erby, Jour. Soc. N. H. Cin., r876, p. 9, pl. I, fig. I. 

Type locality: Green River, Jackson Co., Ky . 

LITHASIA PURPUREA Lea. 

Lithasia purpurea Lea, Pr. A. N. S. P., 1868, p. 153; Jour. A. N. S. P., VI, 
r868, p. 340, pl. 54, fig. 23; Obs., XII, 1868, p. roo, pl. 54, fig. 23. 

Type locality: Cahawba River, Centreville, Bibb Co., Ala . . 

Ln'HASI."> WHEA'I'LEYI Lea. 

Lithasia wlu:atle)•i Lea, Pr. A: N. S. P., 1866, p. 133; Jour. A. N. S. P., VI, 
r868, p. 341, pl. 54, Jjg. 25; Obs., XII, r868, p. ror, pl. 54, fig. 25. 

· Type locality: Caha'Yba River, .Ala. · 

Section ANGITREMA Haldeman, 1841; 

;LrtHASIA'ANGULATA (Wetherby). 

Angitrema angulata Wetherby, Jour. Cin: -soc. N. H., 1876, p. II, pl. I, 
fig . . 5· .. 

Type l~cality: Stone's River, Rutherford Co., Tenn. · 

LI'I'HAJ>IA PARVA (Wetherby). 
' Angitren~a parva Wetherby, Jour. Cin. Soc; N .H.,. 1876, p. 9; pl. I, fig. 2. 

Ty~ locality: Stone's River, Rutherford Co., Tenn. 

• 
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Pilsbry ( :os . ) · l q.) from a considera. :on of tl'-c L.:r~tn;·c concl\ldcs 
that the type o: P lcurocera Raf. is r•errucosa Raf. am! that it ,:onseqnently 
takes the place of An,r;itre11la H ald. and th<n for this group Cc,·it•hasia Sw . 
should be used. T his has been controverted •by \Valkcr, ~ o. TOT . who argues 
that the type of Pleurocera had never been properly designated ; nd <lesig­
nates P. acuta Raf. as ..the type, . thus r-etaining the n~me -for the group with 
which it has commonly been known. In a similar case. Dall (2q, p. rr..p) 
hac! already taken the same positio1, as advocated by \Valker. 

PLF.URO<.'~RA ,\CtT'J'A Rafinesquc. 

Plcuroa·ra awta Rafincsque, Enumeration and Acconnt, T83r, p. 3; \\'alkcr. 
Occ. Pap. :vr 1.1s. Zool., L. of :\1., No. 38. p. 8. 

Ts identical ·with and has precedet1ce over P. subulare Lea and is the type 
of Plaurocera Raf. Jt includes according to Goodrich (49. p. T22) tractum 
Anth._. negicctum .'\nth., inte1lSII111 Rve., pallidum Lea and labiatum Lea. 

J~u:uROCERA AFFINE (L~a): 
· 1'r~•panosto111a a.ffme Lea, 01)s:,XT; r866, p. IOI, pl. 23, fig. 57· 

I'u:rtW\:l~RA :\T.1'IT'l''r r;M (Anthony). 

1'r;;~pano~tomci crmzeum Lea, Obs., XI,. r866, p. TO-'J., pl. 23, fig. 63. 

PLEVROC~R.-\ ALVJ~Am·: (Conrad). 

In~ludes P. plicatum Tryon. 

Pu:uROCEl~A AHA1''(;~1 (Len). ·-

Trypanosto111ci. ciuctum Lea, O bs .. XI, 1866, p. 103, pl. 23. fig. Go. 

PLEL'Roc.c:RA mCINC1'u~r Tryon. 

Pleurocera biductum Tryon, Am. J. of .Con., II,. r866, p . ..j., pl. II, fig. 2. 

Type locality:· Bridgeport, Ala. . . · 

PLF.UROCJiHA CARINA'l'UM (Lea). 

Trypanostoma carhzatum Lea. Obs., XI, r866, p. IO.:J., pl. 23, fig. 62. 
This species as suggested by Tryon is pro·bably the young of some other 

species. If, however, it should prove to be a valid one, it will hav~ to he 
renamed as Pleurocera ( Strephobasis )' ca1·inatu~n Lea has priority . 

Pr.EUROCERA CAS'l'ANEUM (Lea) . 

Tr.vpanostoma casta ·n<~llm Lea, Pr . . A. N. S. P .. r868. p. 152; Jour. A. X. 
S. P., VI, r868, p. 338, pl. 54, fig. 20; Qbs., XII, r868, P: 98, pl. .'i·l. 
fig. 20. 

Type locality : Coosa Ri\'C:r, Ala. 
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PLJtUROCERA CURRIEJUA~ Gl\I (Lea). 

Trypanostoma curricrianum Lea, Ohs., XI, r866, p. 103, pl. 23, lig. 61. 

PLEUROCERA CY;...;.;DRACEUM (Lea). 

Tr~lfranostow . : cyli11dracettm Lea, Obs., XI, 1.866, p. 98, pl. 23, fig. 5 I. 
1 .,dt<cks P. roa11~ts_e ~~a .... ~~<;:ord~!l&: . t~.P!!:_I:rY.;.(IV,! · .P-~.A98J. ~----

Pr. ~::,moctRA EXIMIUM (Anthony) . 

• .I as priority over g1·adat1tm (Anth.). 

Pl.~uROCERA GLANDULUM (Anthony). 

Is undoubtedly the young of one. of the earlier described species of 
Strephobasi-s included in the synonymy of ple11a. 

Pu:unocERA GRAD.WUM (Anthony). 

Trypanostoma curtatmn Lea, Jour. A. N. S. P., VI, r866, p. 143, pl. 23, 
fig. 53; OLs., XI, r866, p. 99, pl. 23, fig. 53· 

P:r.~uROCERA LESLEY I (Lea). 

Trypattostoma, lesleyi Lea, Obs., XI, 1866, p.' 102, pl. 23, fig." 59· 

PLEUROCEM LEWISII (Lea). 

As suspected by Tryon this form is only a striate variety of elevatum. 

PLEUROCERA I.YONII (Lea). 

Trypanostoma lyonii Lea, Jour. A. N. S. P., VI, 1866, p. 144, pl. 23, fig. 55; 
Obs., XI, 1866, p. roo, pl. '23, fig. 55· 

PI.EUROCERA NAPOTDEUM (Lea). 

Trypanostoma ~tapoideltm Lea, Obs., XI, 1866, p. 99, pl. 23, fig. 54· 

PLEUROCERA 1'UCIF'ORME (Lea). 

Trypanostoma nuciforme Lea, Pr. A. N. S. P., 1868, p. 152; Jour. A. N. 
S. P., VI, 1868, p. 337, pl. · 54, fig. 19; Obs., XII, 1868, p. 97, pl. 54, 
fig. 19. 

Type locality: Connesauga ·creek, Whitfield Co., Ga. 

PLEUROCI::RA PUMILUM (Lea). 

Is probably the young of some other species. .If valid however, it will 
have to be renamed as Pleurocera (Stephobasi.s) pumilum Lea has priority, 
unless that too should prove to be a synonym. . . 
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