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ANNOUNCEMENT 

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

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

STERKIANA accepts articles dealing with non-marine Mollusca of the Americas in 
English, French, or Spanish, the three' official languages of North America. Cqntributors are 

·requested to avoid descriptions of new species or higher taxa in this serial as the limited dis­
tribution of STERKIANA would probably prevent recognition of such taxa as validly published. 
Papers on distribution, ecology, and revised checklists foi: particular areas or formations are 
especially welcome but those on any aspect-of non-marine Mollusca will be considered. 

STERKIANA will appear twice a year or oftener~ as material is available. All c~rrespon­
dence should be addressed to the Editor. 

SUBSCRIPTIONS: 50i per number; subscriptions may be entered for not more than 4 num­
bers in advance; please make checks and money orders payable to the Editor. 

STERKIANA est une collection de travaux sur les Mollusques extra-marins des deux Amt!­
riques, distribuee par un groupe de malacologues du centre des Etats-Unis. STERKIANA pu­
blie des travaux en anglais, en fran~ais et en espagnol acceptt!s par le conseil de redaction. 
Priere d' a dresser toute' correspondance au Rt!dacteur. 

ABONNEMENT: 50i le numt!ro, par cheque ou mandat payable au Redacteur. 

STERKIANA es una coleccion de trabajos sobre los Moluscos extra-marinos viventes y fo­
siles de las dos Americas, editada por un grupo de malac6logos de los Estados Unidos centrales. 
Contenira en el porvenir trabaj~s en inglt!s, frances, y espaii.ol que seran acceptados por la 
mesa directiva. La correspondencia debera ser dirigida al Editor. 

PRECIO: 50i el rn.imero. 



NUMBER 3 S T E R K I A N A 

A CHECKLIST OF WYOMING RECENT MOLLUSCA 

DOROTHY E. BEETLE 

Laramie, Wyoming 

The following list of Wyoming Recent Mollusca conforms·in style to the arrange­
ment advocated by Dr. Aur1He La Rocque for the preparation of preliminary state 
or areal· lists. References have been reduced to a minimum, using the publications 
of Junius Henderson (1918 1924, 1936) as the basis of the list plus the subse-
quent records of others. The references in the text are given by.author, date, 
and page. The complete references are to be found at the end of the list, and 
from them the synonymy can. be ·obtained. Parentheses around a name indicate that 
the entity is erroneously reported for Wyoming; a question mark j:l!'eceding a name 
indicates an entity doubtfully present or of doubtful systematic status. 

l. NAIADES 

1. LAMPSILIS VENTRICOSA (Barnes) 1923. 
Henderson 1918: 42, ·Laramie River below 
Uva. H~nderson 1924: 83. 

2 . MARGARI TI FERA MARGARI TI FERA (Lin­
n.aeus). Henderson 1935: 107, Snake Riv­
er at mouth of Flat Creek. Taylor 1952: 
43. Beetle 1957: 16. 

3: (MARGARITIFERA MARGARITIFERA FAL­
CATA Gould). Henderson 1936: 82, Bear 
River at Evanston. ·This is a color form 
in the Rocky Mountains and is included 
in the synonymy of M. margaritifeT~. 

2. SPHAERI IDAE 

4. PISIDIUM CASERTANUM (Poli) 1791. 
Beetle 1954: 35, Middle Fork of Crow 

,Creek; 1957: 16; Beetle, in press. 

5. PISIDIUM COMPRESSUM (Prime) 1851. 

,. 

Henderson 1936: .86, 5 miles west of 
Evanston. Beetle 1954: 35; 1960: 157. 

6. PISIDIUMCONCINNULUM (Sterki). 
Henderson 1933: 2, Yellowstone Park. 
Taylor 1952: 43. 

7. (PISIDIUM CONTORTUM PRIME). Beetle 
1954: 125. Corrected to P. casedanum, 
Beet 1 e 19 54: 3 5 . 

8. PISIDIUM FERRUGINEUM (Prime) 1851~ 
Beetle 1960:157, Libbey Creek, Albany Co. 

9. PISIDIUM LILLJEBORGII (Clessin). 
Henderson 1936: 86, implied. 

10. PISIDIUM LUCIDUM (Sterki). Hender­
son 1924: 99;· 15 miles e.9.st of Evanston. 

11. PISIDIUM MILIUM (Ster~i). Hender-
son 1936: 86, implied. 

12. PISIDIUM NITIDUM (Jenyns) 1832. 
Beetle 1960: 157, Tex::.s Creek, Albany Co. 

i 



2 S T E R K I A N A NUMBER 3 

13. ?PI SI DIUM OCCIDENTALE (Newcomb) .. 
Stearns 1891: 467, Bridger's Pass. Hen­
derson 1924: 96. Doubtful. 

14. PISIDIUM SUBTRUNCATUM (Malm). 
Beetle 1957: 16, Christian Meadows, Te­
ton Co. 

15. PISIDIUM VARIABILE (Prime) 1851. 
Beetle 1957: 16, Elk Island Jackson Lake. 

16. PISIDIUM SP. Taylor 1952: 43, near 
Lava Creek, Yellowstone Park. 

17. SPHAERIUM LACUSTRE RYCKHOLTI (Nor-· 
mand) ·1844. Beetle 1957: 16, Swan Lake, 
Teton Co.; Beetle 1960: iii. . 

18. SPHAERIUM OCCIDENTALE (Prime) 1852. 
Beetle 1957: 16, Togwotee Pass. 

19. SPHAERIUM STRIATINUM (Lamarck) 
1818. Beetle 1954: 125, Laramie River at 
Laramie. 

20. SPHAERIUM TUMIDUM (Baird). Hender­
son 1936: 84, Sheridan. 

3. FRESH WATER PULMONATES 

21. APLEXA HYPNORUM (Linnaeus) 1758. Hen­
derson 1924: 188, 3 miles east of Lyman·; 
1933: 3; 1936: 130. Beetle 1954: i25; 1957:17. 

22. (APLEXA HYPNORUM TRYONI (Currier). H'en­
derson 1924: 188, 10 miles west of Sage; Hen­
derson 1936: 131. This is a color form that 
has been placed in the synonymy of A. hyp­
norum. 

Beetle, in press. (As Lymnaea (Galba) 
dalli). 

27. FOSSARIA DODDSl (F.C. Baker) 1911. 
Beetle 1960: 156, Dry Fork Canyon near 
Shell; Beetle, in press. (As Lymnaea 
(Galba) doddsi). 

28. FOSSARIA MODICELLA (Say) 1825. Hen­
derson 1918:42, Laramie River below Uva; 
1924: 166; 1936: 125. Beetle 1957: 16; Bee­
tle, in press. (As tymnaea humilis modi­
cell a). 

29. FOSSARIA MODICELLA RUSTICA (Lea) 
1841. Henderson 1936: 125, Snake Ri.ver at 
Flat Creek. Beetle 1957: 16; Beetle, in 
press. (As Lymnaea humilis rustica). 

30. FOSSARIA OBRUSSA (Say) 1825. Hender­
son 1918: 42, Lodgepole Creek 13 miles north 
of Cheyenne; l924: 167; 1936: 125. ~eet1e 
1960: 84, . 

31, FOSSARIA PARVA (Lea) 1841. Henderson 
1936: 125, s~ough rorth of Buff~lo. T11ylor 
1952: 44. Beetle, in press. 

32. GYRAULUS ARCTICUS Muller) 1842. ·Bee­
tle 1957: 17, Leigh Lake on driftw~od. 
(Corrected to Promenetus umbilicatellus, 
Beet;le 1960: 156L. 

33. GYRAULUS ClOCUMSTRIATUS ( Tryorll 1S66. 
Hibbard and Taylor 1960; 96, Wyoming. Bee-
tle 1960: 84. · 

34. GYRAULUS PARVUS (Say) 1817. Henqer~on 
1918: 42, Lodgepole Creek north qf Cheyenpe. 
1924: 178. Beetle 1960: iii. 

23. Alf.IIGER CRISTA (Linnaeus). Taylor 1952: 35. ?GYRAULUS SIMILARIS (Baker). Beetle 
44, pond 1 mile southeast of Mammoth Hot Springs. 1957: 17, Snake River at. m~uth of flat Cree~. 

24. CARINIFEX JAO<SONENSIS(Renderson). 1932. 
Hend~rson 1932: 133, Jackson Lake; 1936: 134. 
Baker 1945: 157. Beetle 1957: 17. 

25. FERRISSIA RIVULARIS (Say) 1819. Hender­
son 1918: 42, Boxelder Creek northwest of 
Douglas; 1924: 189. Beetle 1954: 125. 

26. FOSSARIA DALLI (F.C. Baker) 1906. 
Beetle 1960: 156, Barber Lake, Albany Co.; 

(Eq. G. parvus,. fide Taylo·r). 

36. ?GYRAULUS VERMICULARIS (Gould). Hen­
derson 1933: 3, north of Moran; 1936: 135. 
Beetle 1954: 125; 1957: 17. (Eq. G. parvus, 
fide Taylor). · · 

37. GYRAULUS SP. Taylor 1952: 44. 

38. HELISOMA ANCEPS (Menke) 1830. Walker 
09: 24, Yellowstone Park. Henderson 1924: 
177; 1936: 131. (As H. antrosus Conrad). 

Reset and Reprinted, without change of pagination, September ~971. 
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NUMBER 3 S T E R K I A N A 3 

39. HELISOMA SUBCRENATUM (Carpenter). 
Beetle 1957: 17, Flagg Ranch, Teton 
County; Beetle, in press. 

40. HELISOMA SUBCRENATUM DISJECTUM 
(Cooper). Beetle 1957: 17, Gladel Creek, 
Teton County. 

41. HELISOMA SUBCRENATUM PERDISJUNC­
TUM (Baker) 1945. Baker 1945: 224, Yel~ 
lows tone Lake. Taylor 1952: 4_4. 

42. HELISOMA TRIVOLVIS (Say) 1817. 
Henderson 1936: 133, ' ... erroneously 
recorded for Rocky Mts.' Beetle 1954: 

.125, Spring Creek, Laramie; 1957: 16; 
Beetle, in press. 

43. HELISOMA TRIVOLVIS MACROSTOMUM 
(Whiteaves). Beetle 1957: 16, Two Ocean 
Lake. 

. 44. LYMNAEA HINKLEY! (F.C. Baker) 1906. 
Taylor 1952: 44, promontory on east side 
of West Thumb, Yellowstone Lake. 

45. LYMNAEA STAGNALIS JUGULAR! S (Say) 
1817. Henderson 1933: 3 Swan Lake, Y"el­
lowstone Park; 1936: llS. Taylor 1952: 
43. Beetle 1954: 125; 1957: 16 (As L. 
stagnalis appressa). 

46. LYMNAEA SP. Brues 1924: 15, Yel­
lowstone Canyon far below the lower 
falls. Taylor 1952: 44. 

47. MENETUS COLORAOOENSIS (Baker) 1945. 
A synonym of Promenetus exacuous, fide 
Taylor. 

48. PHYSA AMPULLACEA (Gould) 1854. 
Henderson 1924: 182, 10 miles .north of 
Sage; 1936: 126 ... ampullacea is limi­
ted to the west coast -- gouldi occurs 
in the Rockies and east according to 
Clench. Beetle 1954: 125; 1957: 17; 
Bee.tle, in press. 

49. PHYSA ANATINA (Lea) 1864. Hender-
son 1918: 42, east of Shell; 1924: 182. 
Beetle 1957: 17! 1960: iii. 

50. ?PHYSA AUREA (Lea). Brues 1924: 
15, outlet of Firehole Lake (ad P. hete­
rostropha, form aurea). Hendersol\ 1933: 
1, . . . . cites B r u e s 

record as P. heterostropha dwarf form, 
the same as described by Lea as P. aurea 
from hot springs at Bath, Va., and adds 
his Physa was almost certainly in~orrect­
ly determined. Henderson 1936: 127, doubt­
ful. Taylor _1952: 44, as Physa sp. 

51. PHYSA BLAND! (Lea). Henderson 1924: 
182, Madison River in Yellowstone Park: 
1933:2:1936: 128.Taylor 1952:44 .. 

52. ?PHYSA FORSHEY! (Lea). Beetle 1954: 
125, Albany County; 1957: 17. Clench re­
fers these collections toP. smithiana. 

53. PHYSA GOULD! (Clench). Henderson 
.1936: 128 ... most Wyoming recorqs? 
Clench 1935: 30. 

54. PHYSA GYRINA (Say) 18~1. Henderson· 
1918: 43, 6 miles northeast of Wheatland; 
1924: 184. Beetle 1954: 25; 1957: 17 . 

55. PHYSA INTEGRA (Haldeman) 1841. Hen­
derson 1918: 42, Laramie. River below Uva; 
1924: 185 ... questions own record. Bee­
tle 1960: iii.· 

56. (PHYSA NUTTALL! I Lea). Henderson 
1936: 129; Jay-Em Ranch south of Lusk; 
1936: 86 ... '.with a large series. of Phy­
sas from western localities at hand, ... 
concluded it· would be better not to ap­
ply nuttallii to any specimens unless the 
types are available for comparison.' 

57. ?PHYSA PROPINQUA (Tryon). Hender­
son 1936: 129, Reservoir 18 miles south-
east of Sheridan. · 

58. ?PHYSA SAYI (Tappan j 18 39. Inger­
soll 1877: 132, Fort Bridger, Henderson 
1918; 41; 1923: 186. . . 

59. ?PHYSA SAYI WARRENIANA (Lea). Hen­
derson 1918: 42, Lodgepole Creek north 
of Cheyenne; 1924: 186. Beetle 1957: 
17. 

60. PHYSA SKINNER! (Taylor) 1954. 
Beetle 1960: 157, Yellowstone Lake. 
Taylor 1960: 119; 1960: 63. 

Reset _and Reprinted, without ch'i'-nge of pagonatron, September 1971. 



4 S T E R K I A N A NUMBER 3 

61. PHYSA SMITHIANA (Baker) 1920. 
Beetle 1960: iii 

62. ?PHYSA TRASKII (Lea). Henderson 
1933: 3, north of Moran. Eq. P. vL-gata 
traski.i. 

63. ?PHYSA TRITICEA (Lea). Henderson 
1936: 129, ditch l mile north of Sheri­
dan. Beetle 1954: 125. 

64. ?PHYSA VIRGATA TRASKII (Lea). 
Henderson 1936: 130; Beetle 1957: 17. 

65. ?PHYSA WALKERI (Crandall). H·ender­
son 1918: 42. 

66. PHYSA WARRENIANA GOULD! (Clench). 
Beetle 1957: '17, Snake River near Moran. 

67. PHYSA WOLFIANA (Lea). Taylor 1952: 
44, Laya Creek, Yello•stone Park. 

68. PLANORBULA CHRIS1YI (Dall). Beetle 
1957: 17, pond near Jackson La~e dam. 

69. PROMENE11JS EXACUOUS (Say) 1821. 
Beetle 1951: 101, lily pond off Fire­
hole River, Yellowstone Park. Taylor 
1952: 44. 

70. PROMENETUS UMBILICATELLUS (Cock­
erell) 1887. Beetle 1960: 156; Beetle, 
in press. Taylor 1960:' 110. 

71. RAD1X·.AURICULARIA (Linna{ms) 1758. 
Beetle 1960: 73, Alsop Lake, Albany 
C=ney. · 

72. STAGNICOLA APICINA (Lea) 18'39. 
Baker 1911: 443, Laramie. Henderson 1918: 
40; 1924: 172; 1936: 116 ... may be syn­
onymoJs with solida and not a Rocky Mt. 
form. Beetle 1957: 16. 

73. STAGNICOLA BINNEY! (Tryon) 1865. 
.Baker 1911: 440, Madison Riv~r at River­
side. Henderson 1918: 40; 1924: 172; 
1936: 116. Taylor 1952: 44. Beetle 
1957: 16. 

74. (STAGNICOLA: BULIMOIDES Lea 1841). 
Henderson 1933: 2, ... Stearns 1893 re­
ported the Hayden Survey found this, in 
Yellowstone Park .. : doubtful. No bul i­
moides in Wyoming, Taylor, pers<mal com­
munication. 

75. (STAGNICOLA BULIMOIDES TECHELLA 
(Haldeman) 1867). Henderson 1924: 164, 
2 miles west of Burlington. No bulimoi­
des techella in Wyoming, Taylor, per­
sonal communication. 

76. STAGNICOLA CAPERATA (Say) 1829. 
Henderson 1918·: 42, nor.thwest of Wheat­
land; 1924: 165:, 1933: 3; 1936: 118. 
Taylo!' 1952: 43. Beetle 1957: 16; Beetle, 
in press. 

77. (STAGNICOLA CAPERATA WARTIIINI (Ba­
ker) 1923). Baker 1923: 125, Upper Falls, 
Yell·owstone Riv.er. Jienderson 1924: 165: 
1933: 1: 1936: 118. Taylor 1952-: 45. 
Eq. S. binneyc. Franzen 1956: 25. 

78. STAGNICOLA COCKERELL! (Pilsbry and 
Ferriss) 1906. Henderson 1918: 42, small 
reservoir 4 miles southwest of Arminta; 
1924: 164. Beetle 19.54:. 125. Taylor 
1960: 90. 

79. (STAGNICOLA ELRODIANA (F.C. Baker) 
1935). Henderson 1936: 120, Jenny Lake. 
Eq. S. montana. Eq. S. b~nneyi, fide 
Be·etle. 

80. (STAGNICOLA HEMPHILL! (Baker) 1934). 
Baker 193.4: 19, Black Rock Butte. Sweet­
water County. Henderson 1936: 118. 

81. STAGNICOLA JACKSONENSIS (F. C. ,Ba­
ked 1907. Baker 1907: 52, Jackson Lake; 
1911: 405. Henderson 1924: 172; 1933: 1; 
1936: 120. Beetle 1957: 16; Bettle, in 
press. Franzen 1958: 32. 

8 2. ( STAGNICOLA MONTANA Elrod 190 1). 
Henderson 1933: 3, Jenny Lake: 1936: 120. 
Eq. S. elrodiana? Beetle 1957: 16, S. 
bi.nney,:, fide Beetle. 

83. STAGNICOLA PALUSTRIS (MUller) 1774. 
Henderson 1924: 168·, Adaville Mine south­
west of Kemmerer; 1936: 121 ... no sure 
palustris occurs in western U.S .. , fide Ba­
ker. Beetle 1954:125: 1957: 16; Beetle, 
in press. 

84. (STAGNICOLA PALUSTRIS .HAYDEN! (Lea) 
1858). Henderson 1924: 170, 9 miles south­
west of Riverton: 1933:2; 1936: -122, eq. 
L. palustri.s nuttalliana. Brues 1924: 417, 
eq. L: pa.!ustris; 1932: 274, eq. L. paluso> 
tris hayr;l~ni .. 

Reset and Reprented, without change of paginatton, September 1971. 
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85. (STAGNICOLA PALUSTRIS NUTTALLI­
ANA Lea 1841). Henderson 1933:2; 1936: 
122. Taylor 1952: 43 ... Brues record 
of L. palustris and 1932 record of L. 
palustris haydeni are synonyms. 

86. STAGNICOLA PALUSTRIS WYOMINGEN­
SIS (Baker) 1927. Baker 1927: 84, 
slough.lO miles south of Lander. Hen­
derson 1933: 3; 1936: 123. Franzen 
1956: 26. Beetle 1957: 16. 

87. (STAGNICOLA PROXIMA (Lea) 1856). 
Baker 1911: 359, Alkali Springs 40 
mines north of Almond, Sweetwater 
County. Henderson 1924: 171; 1936:123 
. . . Wyo. records of L. proxima = L. 
palustris. wyomingensis, fide Baker. 

88. (STAGNICOLA TRASKII Tryon). Ba­
ker 1911: 368, Black Rock Butte, Sweet­
water County. Henderson 1924: 171; 1936: 
123 ... confined to California. Eq. S. 
palustris, fide Hubendick. · 

4. FRESH WATER OPERCULATES 

89. AMNICOLA ROBUSTA (Walker) 1908. 
Walker 1908: 97, Jackson Lake. H~nder­
son 1924: 192; 1933:1;· 1936: 137. Bee­
tle 1957: 17. 

90. AMNICOLA SP. Brues 1924: 418 Yel­
lowstone Park. Taylor 1952: 43. 

91. FLUMINICOLA FUSCA (Haldeman). Pilsc 
bry 1899: 123, Black's F~rk, Green River 
at Millsville. Henderson 1924': 192; 1936: 
13 9. Beetle 19 57 : l 7 . 

92. HYDROBIA GREGGI (Pilsbry) 1935. 
Pilsbry 1935: 91, Snake River at Hbback 
Creek. Henderson 1936: 138. Beetle 1957: 
19. 

93. VALVATA HUMERALIS CALIFORNICA 
(Pilsbry). Henderson 1933: 3, Jackson 
Lake; 1936: 140. Beetle 1957: 17. 

94. VALVATA LEWISI (Currier) 1868. See 
V. lewisi helicoidea and V. sincera. 'A 
higher spire in the former is the prin­
cipal distinction between V. lewisi and· 
V. lewisi helicoidea' Taylor 1960: 49; 
Beetle 1960: iii. 

95. (VALVATA LEWISI HELICOIDEA Dall). 
Beetle 1954: 125, Spring Creek, Laramie: 
1957: 19. Eq. V. Gewis,, fide Taylor. 

96. (VALVATA SINCERA Say) 1824. Beetle 
1954: 35, Little Laramie River near Quae­
ly; 1957: 19. This collection eq. V. lew~ 
is,: fide Taylor. 

5. LAND GASTROPODA 

97. CIONELLA LUBRICA (Mtlller) 1774. Bee~ 
tle 1954: 125, S. Fork Pole Creek; 1957:16. 

98. COLUMELLA ALTICOLA (Ingersol'l) 1875 . 
Hanna 1912: 373, Wyo. Henderson 1924: 140; 
1936: 107. Pilsbry 1948: 1003. Beetle 1954: 
125; 1957: 15; Beetle, in press. 

99. COLUMELLA EDENTULA (Draparnaud) 1805. 
Beetle 1954: 125, S. Fork Pole Creek; Bee­
tle, in press. 

100. DEROCERAS LAEVE (Muller) 1774. Hen" 
derson 1918: 42, Lodgepole Creek north of 
Cheyenne (as Ag:-iol.imax camp.est.:-isj; 1924: 
150; 1936: 114. Levi and Levi 1951: 60. 
Beetle 1954: 125: 1957: 14: Beetle, in 
press. 

101. (DEROCERAS LAEVE GRACILE Rafinesque) 
1820. Eq. D. laeve. Beetle 1957: 14, Snake 
River floodplain south of Wilson. 

102. DEROCERAS RETICULATUM (Muller) 1774. 
Henderson 1933: 2, east of Manim.oth (as A­
g rio lim ax ag res ti. s); ~ 9 36:. 114. Pi l s b ry 

· 1948: 534. Beetle, in press. 

10 3. DISCUS CRONKHITE! (Newcomb) 1865. 
Henderson 1933: 47, 7 miles north of Mo­
ran; 1936: 106. Pilsbry 1948: 600. Levi 
and Levi 1951: 61. Beetle 1954: 125: 1957: 
14: Beetle,' in press. . 

104. DISQJS SHIMEK! (Pilsbry) 1890. 
Pilsbry 1948: 617, Cliff Creek Canyon, 
Sublette County. Levi and Levi_ 1951: 61. 
Bl_letle 1957: 14; Beetle, in press. 

Reset and Reprinted, without change of paglnat\on, September 197i. 
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105. (DISCUS SHIMEKI COCKERELL! Pilsbry) 
1898. Henderson 1936:.10'7, Curr Creek Canyon. 

. Levi and Levi 1951: 61. Beetle 1S571 14;1960: 
84, · Intergcadation.of characters with tbe species 

· . .makes this subspecies untenapl~. . . , . 
. . •·...- ,· I , ·'•• . , 

· . 106'~< £UCONULUSFULVUS (MUller) ri74 •. 
i . Beetle.1964i 126; 1957: 13; Beetle, in press, 

.. ·.: 

•· • ~: · io7. · · (EUCC}NULUS FULVUS ALASKENSIS Pils· 
, .•. · bry) 1899. Henderson 1913: 38. · North Fork of 

· · Clear Creek; Johnson County: 1924: 146: 1933: 2; 
1936:.111 •.. Levi alld Levi 1951: 60. Beetle 1954: 
126; 1967: 13, · A growth forrq based on size alone, 

/ Beetle~. · · · ' · · · · · 

"';,, ... 
'ios. GASTROCOPT.A ARMIFERA (Say) 1821., 

Beetle 1960: ~55, cliff~ at. Giler~ey Reserv,oir •. 

109. HAW ADA MINUSCULA (Binney). 1S4o. 
PilJbry 1946: 420, ~ mileuo~th of Laramie •. : 
Beetle' 1964: J26,- .. , . ., . . . , , 

'no. MiCROPHYSULA INGERSOLU (Bland) " 
18'74. Henderson 1936: 101, Cliff peek Canyon, 
Sublette County. Pilsbry 1940: 991• . Lev1 and 
Levi 19.51: 60. Beetle ~957: 13; 1960: 84,· 

111 •. OREOHELIX ~ARINlFERA (PUsbry) 1912. 
Beetle 1957i 13, 16 miles south of Jackson: Beetle, 
in press,,.:. · . , . . : :' . ~ 

' .. . .: ~ 

1l2, OREOHELIX PYGMAEi (Pilsbry) 1913 •. 
Pilsbry 1913: 52, Shell Creek Canyon, Bighorn 
Cou~cy. ,Henderson 1924: .. ~1~;1936;.~0 •. : Beetle, 
in pre~. , · , , .. 

; ~ .. , . '. 

113;·- OREOHELIX PYGMAEA MACULAi<.\ (Hen• 
deraon) 1918 •. Henderson 1918: 45, Wl\ite Creek 
and Shell Canyons (as o. maculata);.1924: 128; · 
1936: 90 ~ Beetle,, in press, ... · · ·· · ,

1
, 

• • ••• • .' ' • - •.• ~ • 'I • • 

: ~· ~ ., . 7' ·· .. l . ; ~. . ' ·. ( . 

114, OREOHELIX SfRIGOSA BERRYI (Pilsbry) 
·19io, ·Henderson 1933: · 3, Clematis Gulcb, Yel~ 
llowstone Park: 1936: 9~; · Pilsbcy 1939: 445,. . · 

·~ · 1t5• (OREOHELix STRIGOSA cooPERi Binney 
•• 1858)~: ·Henderson.1924: 113,· Horse Creek Station, 

..... '.. . 1..... . . . . .. 
: Laramie County~ Beetle 1954: 125, fide_ ~ilsbry~ . 
~ Pilsbry 1939: 444 ~., Dissection of many individu· 
• als· •. ~, shows that the Black Hills cooperi iS speci­

.~ fically dis tin~' ~rom the ccinmon snail of the Rocky 
Mountains .• ,. now known as .Q: subrudis, 

. .. ·~ ... .... : ... ........ ~ ....... . 

116. OREOHELIX STRIGOSA DEPRESSA (Cock• 
erell) 1890. Bland and Cooper 1861: 367, Bighorn 
Mountains and west side of Wind River Mountains, 
Henderson 1924: 119;1933: 3; 1936: 91, Pilsbry.. . ,. 
1939: 429, Levi and Lev1·1951: 60. Beetle 1967: 13o:, 

·i: 

117, OREOHELlX SUBRUDIS ('•Pleiffer, " Reeve) :•. · 
1854~ Henders~n 1933: 2, aspen grove .1 mile north• ·~ 
west of Mammoth Hotel; .1936:, 92, • ~, most strigoaa 
cooped records belong here. Pibbry 1939:: 480. \ ~. 
Levi and Levi 1961: 60, Beetle 1954: 126; 1957: 13. 

1 ' I' '1\ \ ·;. 

llB. (OREOHELIX SUBRUDIS form MAXIMA Pill• . 
bcy 1916). Pilsbry·i916: 351, Yellowstone Park: 
1939: 489, •• , based on size alone, of little taxo• 
nomic value~ . Henderson 1933: 1; .1936: 94. · 

1~9. (OREOHELIX StiBRUDIS for.-ln OBSCURA 
Henderson 1918). Heuderson 1918: 46, White Creek· 
Canyon; 1924: 116; 1936: 94. Pilsbry 1939: 490, , •• 
distinguished only .by color, Beetle, in pr.ess.-·"' 

120, OREOHELIX YAVAPAI EXTREMITATIS (Pila• 
bry and Ferriss) 1911 •. Pilsbry 1913: 60, Shell and. 
White Creek Cany()ns: 1939: 526. Henderson 1918s 
45; 1.92-4: ·128; 1936:.94,. Beetle, in press, . 

:,:'1'J ....... 
:, '·, - . 

121, OREOHELIX.YAVAPAI MAGNICORNU (Pila• 
bry) 1916. Pilsbry·t916: 141, Big Horn Canyon; 
1939: 529, Henderson 192~ 122; 1936s 94. Beetle, 
in press • ~ .~ ~ .. ' ... : 

122 •... OXYLOMA DECAMPI GOULDI (Pllsbry) 
1948., Beetle 1957: 14, .Bog off ~na1ce iuver near, 
Moran; Be;Ctle, 1960: 84, , .. ·, ~. ,. :· ·• 'r 

· .. · .. .'; . ' 

123. OXYLOMA RETUSA (Le~) 1834. Hender~ . 
son 1936:.i15, CliffCreek Canyon., Levi and Levi 
1951:.61, .. Beetle ~957: l4~ ... , · · 

. '. 

124. PUNCTUM MINUTISSlMUM (L~~), u]4].~· . 
Henderson 1936: 108, Cliff.Creek Canyon, Levi 
and Levi 1951: 61, Beede 1967: 14: 1960:.84 •. .' .. 

• . • • . . ,! . '·. ' ••. ' ' .. 

. •"!' '. :.. . . 

125, ·PUPILLA BLANDl(Morse) 1865, Henderaon 
1924: 135,.11 miles east of Evamton; 1936: .103, 
Levi and Levi1961: 61, Beetle .1954: 125; 1957: 

. ' • . ' • . . ·~ .:. .... i" •• , ;_ 

15; Beetle, in press.· 

. ··· , .··~ :·." .. , . , .-~ ~ · ; .. · \.' , : . . . ·r ·--
126~ ·: PUPil.L~ HEBES (.Ancey) 1881.' .: Henderson 

1936: 103, Chimney Rock, Albany County, ,Pils• 
bry 1948: 936, Beetle 19~41 125119671 16o ... ,, 

.. 

•' 
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127,; PUPILLA MUSCORUM (Linnaeus) 1758. 138. VALLONIA ALBULA (Sterki) '1893,: Hen•: 
Henderson 1913: 38, N •. Fori< of Clear .Creek,'. 

' Johnson County; 1924: 133; 1933s 2; 1936: 108, ·. 
.,, Levi and Levi 1951: 61. Beetle 1954: 126; · 

· derso!l 1924: 10.11 Uva; 1936: 10.0. Beetle 19641 : ·. 

·· 1957: 15; Beetle, iri press, 

128, (PUPiLLA MUSCORUM form XERODIA 
Pilsbry 1914), Henderson 1918: 41, East of 
Shell; 1924: 133. ~lsory 1948: 933 ... an 
arid station hunger form. 

129.; PUPILLA SYNGENES form DEXTROVER• . 
SA (Pilsbry and Vanatta) 1900, Beetle 1960: 
155, 5 miles east of Thermopolis. 

130. PUPOIDES HORDACEUS (Gabb) 1868. 
Beetle 1960: 155, cliffs above· Guernsey Reser• 
.voir.·::: , ·. ·;. · · · .. ,· ·· · · · .,. ··: .. · 

·.,. 

125il957:15;Beetlei·inpress~ :.· ;I,_J '.;, 

139, VALLONIA COST AT A (Milller) 1'7'14, 
Beetle 19GO: 155, Ayers Natural Bridge near 
Douglas. .. :1 

140, VALLONIA CYCLOPHORELLA (Ancey) 
·1892. Hendera_on 1924: 102, Lodgepole Creek.'. 

·.· nonb of Cheyenne; 1933: 2; 1938: 100. Plls• 
bry 1948: 1035. Levi and Levi 1951: 61~ Bee• 
tle 1954: 125; 1957: 16; Hibbard and Taylor 
1960: 138, Beetle, in press. 

,·, 141, VALLONIA EXCSNTRICA (Sterkl) 1893, 
Beetle 1960: 155, Thermopolis. · 

142. . VALLONIA GRAClUCOST A (Reinhardt) · 
131 •. RETINELLA BINNEY ANA (Morse) 1884o .. 188~. Henderson 1918: 42, Lodgepole Creek 

Henderson 1938: 110, wen of Buffalo. Beetle, . . . · north of Cheyenne; 1924: 102; 1938: 100. Pill• 
in preaa. . , ,;: , · -~ ·, ·. ,.. bry 1948: 1028. Beetle 1954: 1251 195'7:'151 

· · ·· ., Beetle, in press. · · 
132. RETlNELLA BINNEY-ANA OCCI~~NT ~­

us (H. B. Baker) 1930, Beetle 1954: 125, 
South Pork of Pole Creek: 1967: 14; Beetle, ln 

· press. · 
'\ 

· 133. RETIN~LLA ELECTRINA'(Gould) 1841. 
Pilsbry 1946: 266, Fort Bridger. Levi and Levi · 

. , 1961: 60. ·Beetle 1957: -14; 1960t 84. ' 

134,. SUCCINEA AVARA (Say) 1824, Hen• , 
. derson 1924: 159, .southwest of Sage;l936: 114, .. 
Levi and Levi 1951: 61.- Beetle 19571 14; 1960t •· ·. 
84. 

_:' :~ :. ' . 

· 135, SUCCINEA GROSVENOR! (Lea) 1864.; 
Beetle. 1957: 14; Grand . Canyon of snake River 

. ~ 

143, (VALLONIA GR/.ClLICOST A fo.rm MON• 
T ANA .(Sterki) 1893, Pilsbry 194S: 1030, •• • an 
ecol~glc or other form • , • Usually it has not 

. . been thought desirable to attempt the assortment 
cof mixed .lots of gracilicosta. ~nd montana. 
,; ·,j' 

,•.; ... 
144. VALLONIA PULCH_ELJ:A (Mllller) 1'7'74 • 

Henderson 1936: 101, Sheridan. Pilsbry 1948: 
.1023, Beetle 1954: 125; Beede, in press • 

145, VERTIGO CONCINNULA (Cockerell) 
--1891. Pilsbry 1948: 978, 29 miles south of 
Jackson. Levi and Levi 1951: 81. Beetle _ 

· 1954: 125; 1957: 15; Beetle, in press. 

~::;.:near Hoback. - , , ·, ·. ,::,. , 

····· 

146, VERTIGO GOULD! BASIDENS (Pilsbry 
:. , : , ·and Vanatta) 1900. Beetle 196'7: 15D Hoback 

136 •. (SUCCINEA OREGONENSIS GABBl 
·!-(Tryon) 1865,) Pilsbry 1898: 144, Wyoming. 

Henderson 1924: 161. Pilsbry 1948: 841,. 842 

·• t'' 

. Canyon; Beetle,. in press •.. ':_ 
.:1; ',' 

147. VERTIGO GOULDI COLORADENSIS 
, , • (The type lot of gabbt consists of 3 dead .. · :':(Cockerell) 1891 •. Beetle 1954: 125, South 

·shells, Oregonensis is described from a single · ,. , Fork of Pole. Creek•1957: 15. 
·• shell; not collected again, •. Both•bear a gce'at · 

resemblance to!!_ av ara.) • : · ._:_ ~ . · . .,_ ' , . . 148, VERTIGO MODEST A (Say) 1824. 
'<' · ' · · '· :·:'': ).. , ,; \•:;:·. Beetle 1954: 125, Middle Fork of Little Lara• 

137. SUCCINEA STRETCHIANA (Bland) 1861.': .-·:;'mie River; 1957: 15; Beetle,· in press. . 
. Pilsbry 1948: 825, Green River, Beetle 19641 · 

126; 195'h 14; Beetle, in press. 
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· , .149, (VERTIGO MODEST A form PARIET ALIS 
(Ancey) 188'7). Beetle 1964t 126, Middle F~rk 
of Little Laramie River; 1967: 16, The range 
of v.ariation makes thla form of little value, 
Beetle,-

150, VERTIGO OVATA (Say) 1822, Beetle 
1960::155, Littla Lara~nie River near C:entennial. 

·: ,. '·:· 
' ~ \ . ' 

· 151, ·.VITRINA. ALASKAN,'\ (Dall) 1905, Hen• 
d~&on 19181 42, · north of Uvar 1924: 141; 1933: 
2; 193 

' 

. 2; 1936: 108, Pilabry 1946: 603, Levi and Levi 
1951: 60. Beetle. 1964: 125; 195'7: 14; Beetle, 
in press.- ·· 

162. ZONITOIDES ARBOREUS ( &y) 1816, · 
Henderson 1918: 42, below Uva; 1924: 14'7; 
1933: 2; 1938: 109; {..ev1 and Lev11961: 60, 
Beetle 1964: 126; 1967s 14; Beetle, in press, · 

lfi3. ~OOGENETES HARPA (Say) 1824,· PUs• 
bry 1948r 1043, Shoshone Canyon 1 mile west of 
Elephant Head, Park Coumy. Levi and Levi 
1951: 61. Beetle 1964: 126; 1967a 18. · · · · 
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RECENT PUBLICATIONS 

The recent publications noted below do not deal directly with non~marine Mollusc~ of.the 
Americas ,yet ~h~y may be of interest to those whose interests lie in that field.· They were 
thought to be of sufficient importance to note in these pages, even if only to show that work 
on non• marine Mollusca and related fields continues in other areas. Some of them may prove 
to be useful auxiliary references; others m.ay suggest methods of study which have not been 
used in ·North America; still others may provide interesting sidelights on ecology and paleo~ 
ecology. · · 

van BENTHEM JUTTING, W. S. S. (1960) 
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Malaya. --'~ Ba~teria, voi. 24, Nos. 1 and 2, 
pp. 10~20, .1 fig •. 

-~--- (1960) Non~M~rine Mollusca ~f the 
Limestone Hills in Malaya. •• • Proc, Centenery 
and Bicentenary Congress of Biology, Singapore, 
1958 (1960), pp •. 63·6,8, 4 figs •. 

.. 
····- (1960) Some Zoogeographical Remarks 

on the Non·Marine Mollusca of the Moluccas. . . ~ .. . ' . 

••• Proc. Centenary and Bicentena.ry Congress 
of Biology, Singapore, 1958 (1960), pp. 164· 
16~. 1 fig. 

BODENHEIMER, .F. S. ( 1958) Animal Ecology 
To•Day. vol. VI of Monographiae Biologicae. 
·-· w: Junk, The Hague, Netherlands, 27o.RP• 

BUCHSBAUM •. Ral~b. ,and BUCHSBAUM, Mildred 
(1958) Basic Ecology. -·- Box~•ood Press, Pitts· 
burgh, Pa. , 200 pp. 

.. DANSEREAU, Pierre (1957) .Biogeography. 
Ronald _Press, 361 pp., illus. 

DARLINGTON, Philip j~ (l957) Zoogeography: 
The Geographical Distribution of Animals. New 
York, Wiley, xi+ 675 pp., illus. 

. DONASZ Y, Erno (1959) Das Leben des Szelider 
Sees. Limnologische Studien an einern natrium· 
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fold, • • • Akademiai Kiado, Budapest, Hungary, 
425 pp. 

. . 
DUGDALE, Richard, DUGDALE, Vera, 

NEES, John, .and· GOERING,, Jopn (1959) 
Nitrogen fixation in lakes. • •• Science, 
vol. 130, pp. 859·860, 1 fig. 

ELTON, Charles S. ( 1958) The EC!Jlogy 
oflnvasions by Animals a~d Plants~.--~ 
London, Methuen and Co., Ltd,, 181 pp., 
50 pls., 51 text figs. (Several sec~ons . 
deal with Mollusca, e. g. Urosalpinx ~­

~· ~ ~· Crepidula). 

_ FUR ON, Raymond ( 1958) . Causes de la 
rl!partition des etres vivants. •• • Masson, . 
Paris, 168 pp. 

GOLDMAN, Charles R •. (1960) Molyb· . 
denum as a factor limiting primary pro· . 
ductivity in Castle Lake, California. ••• 
Science, vol •. 132, .PP• 1016·1017, 1 fig .. 

HEDGPETH, Jot:l (ed • .) (1957) Treatise 
on Marine Ecology and. Paleoecology, vol. 
1, Ecology. --- Geol. Soc. Am,, Mem • 
67, viii-t129~pp. (seeLadd,.H. s. for 
y,ol •. 2). 

HUBBS, CarlL., Ed. (1958) Zoogeogra· 
phy. ••• Am •. Assoc. Adv. Sci., Publ. No. 
51,. Washington, D. C., x + 509 pp., itlus •.. -
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sics, and Chemistry. ···New York, Wiley 
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-. '"•" 
LAND SNAILS ·FROM THE LOESS OF MI SSUSI PP~ 

LESLIE HUBRICHT 

P,O, Box 2201, Atlanta 1, Georgia 

• • < 

On the river bluffs in western Mississippi thick deposits of loess are frequently found. This loess 
in many places is highly fossiliferous, Although mere are some records of loess fossils from the viet• ·• 
nity of Vicksburg and Natchez, the loess fauna of the State has been largely neglected~ Re~ntly the· 
author had the. opportunity to collect in the loess of Mississippi at a number of localities extending 
from near the northern border to near-Fort Gibson in_the soulhern part of the State,·· Because·of avail• 
able time it was not possible to-make the_ kind of search necessary to find the minute epeciea~.<.For: 
this reason the following lists should be considered as only a preliminary report. _T_he·.auth()r,J:aopes · 
to be able to make more thorough collections at some future date. - . 

DE SOTO County: 3 miles east of Lake (:ot~o• ' 
rant. 

Stenouema barbatum (Clapp) 
Hawaiia minuscula (Binney) 
Z onitoides arboreus (Say) 
Helicodiscus · parallelus (Say} 
Gastrocopta contracta (Say) 
Gastrocopta pentodon (Say) 
Cionella morseana Doherty 

DE SOTO County: 4, 5 miles northeast ·of 
Banl<s. 

Haplotrema concavum (Say) 
Retinella electrina (Gould) 
Hawaiia minuscula (Binney) · 
Zonitoides arboreus (Say) 
Discus catsldllensis (Pilsbry) 
Punctum miriutissimum (Lea) 
Helicodiscus parallelus (Say) 
Strobilops labyrinthica (Say) 
Gastrocopta pentodon (Say) 
Hendersonia occulta (Say) 

DESOTO COUNTY: 3 miles welt of· 
' '· ·"'-·" ,,.~ .. 

Eudora 
Stenotrema barbatum (Clapp) ~­

Stenotcema fraternum (Say) 
Triodopsis ~(Po C, Baker) 
Allogona profunda (Say) 
Haplotrema concavum (Say) 
Ventridens ligerus (Say) 
Anguispira alter nata (Say) · 

. Helicodiscus parallelus (Say)_ 

. Hendeuonia occulta (Say) 
·,' ~· 

i·l • ,·, •. 

TATE County: 4 miles south of Savag_e'! 
.•' 

Stenotrema barbatum (Clapp) 
Stenotrama fraternum (Say). 
Mesodon clausus (Say) · · 

L·Triodopsis fosteri (P. c. Baker) 
:-~ Triodopsis albolabris (Say) 

·;· - Allogona profur.cla (Say) 
· · Haplouema concavum (Say) 
· Retinella electrina (Gould) ' 
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Retinella indentata (Say) 
Mesomphix friabilis (W. G. Binne~ 
Hawaiia minuscula (Binne}) 
Ventridens ligerus (Say) 
Anguispira alternata (Say)· 
Helicodiscus parallelus (Say) 
Succinea geUda F. c. Baker 
Suobilops labyrinthica (Say) 
Gastrocopta armifera (Say) 
Gasuocopta pentodon (Say) 
Vertigo~ Sterki 
Cionella morseana Doherty 
Hendersonia ~ (Say) 

TATE County: 6.5 miles south of Savage. 

Stenouema barbatum (Clapp) 
Triodopsis albolabris (Say) 
Allogona profunda (Say) 
Retinella electrina (Gould) 
Retinella indentata (Say) 
Ventridens derriissus (Binney) 
Zonitoides arboreus (Say) 
Anguispira alternata (Say) 
Hclicodiscus parallelus (Say) 
Strobilops labyrinthica (Say) 
Gastrocopta contr acta (Say) 
Gastrocopta pentodon (Say) 
Cionella morseana Doherty . 
Hendersonia ~ (Say) 

PANOLA County: 2. 8 miles west of Pleasant 
·Grove. 

Allogona profunda (Say) 
Anguispira alternata (Say) 
Helicodiscus pafallelus (Say) 
Hendersonia occulta (Say) · 
Pomatiopsis ~a (Say) 

T ALLAHATCHI£ County: 4 miles north of 
Paynes. 

Stenotrema barbatum (Clapp) 
Allogona profunda (Say). 
Retinella indentata (Say) 
Hawaiia minuscula (Binney) 
Helicodiscus, sp. This is a new species whfch 

will be described in another paper, 
Strobilops labyrinthica (Say) 
Gasuocopta armifera (Say) 
Gamocopta contracta (Say) 
Gastrocopta pentodon (Say) 

................ · ............................................................. , ........ . 

yertigo milium (Gould) 
Hendersonia occult a (Say). 
Pomatiopsis lapidaria (Say) 

GRENADA County: 5, 5 miles southwest of · 
Holcomb. 

Stenotrema barbatum (Clapp) 
Stenotrema leai aliciae (Pilabry) 
Mesodon infi;C"tus (Say) 
Anguispira alternata (Say) 
Helicodiscus sp. 
Helicodisco singleyanus ~ H, B. Baker 
StrobUoes labyrinthica (Say) 

; Gastrocopta contracta (Say) 
Gastrocopta pentodon (Say) 

;_ Hendersonla ~ (Say) 
· . Helicina orbiculata (Say) 

to: CARROLL County: a. 5 miles southeast of 
( Avalon 

· Stenotrema barbatum {Clapp) 
Allogona profunda (Say) · 

· _; Helicodiscus sp. 
Hendersonia ~(Say) 

'.' : CARROLL County: 1 mile west of Valley 
Hill, 

Stenotrema barbatum (Clapp) 
Stenouema stenotrema (Pfeiffer)·. 
Stenotrema fraternum (Say) 
Stenotrema leaf aliciae (Pilsbry) 
Mesodon ~ (Say) 
Mesodon inflectus (Say) 
Triodopsis albolabris (Say) 

· Allogona profunda (Say) 
. _ Haplotrema con cavum (Say) 

Retinella indentata (Say) 
Zonitoides arboreus (say) 
Anguispira alternata (Say) 
~s catskillensis (Pilsbry) 
Helicodiscus sp. 
Strobilops labyrinthlca (Say) 
Gastrocopta armifera (Say) 
Gamocopta _eentodon (Say) 
Gamocopta contracta (Say) 
Clonella morseana Doherty 
Hendersonia occulta (Say) 
Helicina orbiculata (Say) 
Pomatiopsis lapidaria (Say) 
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YAZOO County: near Junction of U; s. 49 and . 
u.s. 49E, 1 mile .. east of Yazoo City~~ ... ·- · 

Stenotrema barbatum (Clapp) 
Stenotrema stenotrema ·(P{eiffer) :. 
Stenotrema leai aliciae ( Pilsbry) · 
Mesodon zaletus (Binney) · 
Triodopsis vulgatus ( Pilsbry) 
Triodopsis tlenotata (FI!russac) 
Trioaopsis fosteri (F. c. Baker) 
Ventridens ligerus (Say) 
Zonitoides arboreus (Say) 
Anguispira alternata (Say) 
~ patulus (Deshayes) 
Helicodiscus sp. 
Succinea ovalis Say 
Strobilops Iabyrinthica (Say) 
Gastrocopta armifera (Say) 
Hendersonia occulta (Say) 
Pomatiopsis lapidaria (Say) 

HINDS County: 3 rnilef ri<5nhwest ofEdwards.; 

Stenotrema l>arbaturn (Clapp) 
Stenotrema stenotrema ( Pieiffer) 
Stenotrema ~ ~ (Pilsbry) 
Stenottema fraternum (Say) 
Mesodon thyroidus (Say) 
Mesodon clausus (Say) 
Mesodon inflectus (Say) 
Triodopsis fosteri (F. c. Baker) 
Allogona profunda (Say) · 

- Haplotrema concavum (Say) 
Euconulus chersinus (Say) 
Retinella indentata (Say) 
Mesomphix friabilis (W. G. Binney)· · 
Hawaiia minuscula (Binney) 
Ventridens ligerus (Say) 
Anguispira alternata (Say) · 
Helicodiscus sp. 
Gastrocopta contracts (Say) 
Gastrocopta corticaria (Say) 
Vallonia perspectiva Sterki 
Cionella morseana Doherty 
Helicin6i orbiculata (Say) 

·:r 

WARREN COUNTY: near Clear Creek, 0, 6 ,; 
mile northeast of Bovina. 

Stenotrema barbatum (Clapp) ·· 
Stenotrema stenotrema (Preiffer) 
Stenotrema fraternum (Say)· 
Mesodon infleClUs (Say) 

Retinella indentata (Say). ::•· 
Z onitoides limatulus (Binney) 
Succinea ova lis Say 
Succinea gelida F. c. Baker 
Cionella morseana Doherty 
Helicina orbiculata (Say) 

·-
WARREN County: a. 5 miles east of Vicksburg. 

Stenotrema barbatum (Clapp) · 
Stenotrem a stenotrema (Pfeiffer) 
Stenotrema fraternum (Say) , .. 
Mesodon ~ (Say) 
Mesodon ~(Binney) 
Mesodon inflectus (Say) 
Triodopsis vulgatus (Pilsbry) 
Triodopsis obstricta (Say) . 
Triodopsis fosteri (F. C, Bakerr 
Allogona profunda (Say) · · ,·c 
Haplotrema concavum (Say) 
Euconulus fulvus (Miiller) 
~ sterkii (Dall) 
Retinella indentata (Say) 
Paravitrea multidentata (Binney) 
Hawaiia minuscula (Binney) 
Ventridens ligerus (Say) 
Ventrlclens intertextus (Binney) 
Z onitoides limatulus (Binney) . · 
Anguispira alternata (Say) 
Discus patulus (Deshayes) ,., 
Helicodiscus parallelus (Say) 
Helicodiscus sp. 
Punctum minutissimum (Lea) 
Succinea ovalis Say 
Strobilops ~ Pilsbry 
:;astrocopta contracts (Say) 
Gastrocopta pentodon (Say) 
Gastrocopta corticaria (Say) 
Vertigo gouldi (Binney) 
Columella edentula (Draparnaud) 
Cionella morseana Doherty 
Helicina orbiculata (Say) 
Carychiurirexile H, C. Lea 
Snail eggs •. These are quite small. 

probably those of~ patulus, 
They are 

·' 

CLAIRBORNE County: 4 miles east of Port Gibson, 

' . 
Stenotrema barbatuin (Clapp) 
Stenouema stenotrema (Pfeiffer) 
Stenotrema ~ ~ (Pllsbry) 
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Mesodon thyroldus (Say) 
Mesodon elevatus (Say) · 
Mesodon inflectus (Say) 
Trlodopsis ~(F. c. Baker) 
Mesomphix friabilis (W. G. Bioney) 

Paravitrea significans (llland) 
Venuldens demissus (Binoey) 
Anguispira altemata (Say) 

· Anguispira strdngylodes (Pfeiffer) ' 
Heliclna orbiculata (Say) 

.......................................................................................................................................................................................... . . . . . . .. 
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CHAN~G'E'S'·~·I:N THE GASTROPOD POPULATIONS IN THE· SALT PORK:~ 
; OP THE BIG VERMILION RIVER IN ILLINOIS, 1918 ~ 1969' ~'' 

RALPH W. DEXTER 

Kent State University, Kent, Ohio 

I. INTRODUCTION 

Between 1918 and 1920 Frank Collins Baker made a survey of the mollusks in the Big Vermlli• 
on River in east-central Illinois (Baker, 1922). His study was made largely in the Salt Pork of that· 
river. He collected from 30 stations located from the headwaters north of Urbana .to the junction· · 

·of the Salt Fork with the Middle Fork just *est of Danville. It is at d1is point that the Big Vermi• .· 
lion is formed from its tributaries. Baker was especially interested h1 the bivalves, .but be col• · · 
lected all mollusks over a stteam distance of 45 miles. He .worked by band - collecting to the 
depth of about two feet, Habitats included mud, sand, and gravel, with occasional piles of rub• · 
ble and boulders. The drainage area is an upland plain which was glaciated by the early Wiscon• 
sin Glacier. Between 1908 and 1912, the channelway of the Salt Fork between Urbana and St •. 
Joseph (Stations 4 • 12) was dredged, dcsupying all bottom ·vegetation and fauna. 

This drainage system receives i.he effluent from the Urbana-Champaign Sewage Disposal 
Plant. In 191tl this plant discharged 1. 5•2. 0 million gallons per day with .about 20 percent puri• 
fication. In 1958 the plant discharged up to 8 • 10 million gallons per day with about 86 percent 
purification, As the volume of effluent increased, the degree of purification also increased, so 
that the actual amount of pollution has remained at about the same level, (Information from E. · 
s. Beatty, Engineer-Manager, Urbana-Champaign Sewage l'reatment Plant,) 

Between 1934 and 1953 the writer collected gastropods' in the five drainage systems of Cham• 
paign County, including three of Baker's original stations, plus nine others in the watershed of the 
Salt Fork (Dexter, 1956). Between 1956 and 1959 the writer repeated Baker's survey of the Salt 
Fork," except fodour stations. whiCh lie .outside of the main 'channel of this drainage. · Gastropods 
only were collected, and the time spent at each station was approximately one-half the dme 
Baker spent in his collection of all mollusks• Comparative. results are given·in Table 1~ 

:'I 

. ' ·. . 
•·••••••••••••o•H••••••••••••••••·••u••••Hoou••o•••••••••oouoo•••••u••••••oouo•••••••••••••••••••••oouo•oU••••••Ho•o•••••••••••••oouo .. ooo•••••••~••••••••••••••·•••••u••••••••••u•~•"' . . . ~ .. 

1 This study was supported by ·the Environmental Sciences Branch of the U, s. Atomic Ener!lv. 
Commission, Contiact No• AT(l1•1) •• 411, , : 
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TABLE 1,- COMPARISON OF GASl'ROPOD POPULATIONS IN THE SALT PORK OP. 
THE BIG VERMILION RIVER, ILLINOI's, 1918•1969, 

I 
. . 
········~· ................................ ·····.•.•.·.··~···~·····.-.. , ................................................................... ····•·· ............................................................... . 

SPECIES STATION N~BERS 

1 2 3 4 6 6 'I 8 9 12 13 14 16 

' ............................................................................................................................................. ~··~············· .. ······~···'"···························· 
Physa spp. 
Penhsia rivularis; 
Perrissla tarda 
Helisoma trivolvia r 

Lymnaea humflis 
Gonlobasia livescens 
·Pleu~era acutunn 
Amnlcola limosa 

O•C A•C 

·• O•C .. · O•C 
;, S•2 

S•O 

A•A A•C n-c 

s-o O:'O•A, 0•6 
, A· A : o~s. · o~1 
0·8 C•C 

Promenetua exacuoua 0•1 , 

O•A O•A O•C O•C 4•C C•C C·12 

0•1'· 0•4. 0•10 0•.10. 3·3 0•8 : :O•A 
0•11 0•1 O·S :C•O; C•O· · 
0•1 0~1 0•2 

Deroceras •P• 0•1 , 

o-c 

O•C 
0·1 

................................................................................................................................. ~······ .. ····················•··············· ................................... . 

•' 

i6 1'1 . . 18 19 20 21 22 23 24 26 26 ·. 28 ao 
•••••• 0 ..................... , ••• ~~~··· ....... 0 0 .. ;., • •••••• .................................... ~ •••••• ··~··· .. •• •••• ••••!······· 0 ··~.···· ................. •• --~·~····· ............................. •••••• •••• ,. ••••• 

Physa app. 
Ferriss1a rlvularia; 
Ferr1ss1a tarda 
Helisoma · trivolvia 
Lymnaea humilil 

0•14 0•14 C•C, 3•0 C•1 , :. , 0•2. · ,. . A•l · .. 0•2 C•3 
l~ .• :: ' : >· . ,';:t;···· ·· .. ·. . .. 

.; A•4 .. ; S•C · 1·C A•C . A•2 , O•C · ~·C .. O•l'r 0~'1 O•A . O•C 0•2 '· 0·6 
:·,,., .S•l .. S•O , ·!· ,.. 

· Gonlobasla livescena 
Pleurocera acutum 
Amnlcola 11moaa. ·. ·· 

~ .. 
. !' 

:•2•.0. 
o·S·O 

: . S•O C•O. S•O, 

A•C · A•A : O·~A•C 
.' ·. O•A. · ., ..... . 

''1, 

Promenetus exacuoua, ·. 
·' I 

Deroceraa sp; · l 
9.!~~~.o.m.~.~~~~~ .. ; ........... : .................... ~.~~9 .... : .. ~::~ ...... : .......................... :, .. ~ ... : ....................... ~:.~., ........ : ....... :.:: ........... " .... .. 

. Firat symbol Is number collected by P. c. Baker, 1918•20; second aymbolis number . 
. colle~ted by R. · W, Dexter, 1966~&9, A • abundantt C • co~mon: s a scarce. 

' ' . .•. ,• ·, . . . . . . ; . 
••••••••••••••••••• •·••••touooooooo••••tlto00•0 4 o••uooo•••••••••••••~••••ooooeootooo•uuoooh••••••••••••t•••••••••••oo•••••~••••••••••••ooooo•ootoootohOO••••••••••••••••••••••••••••Oitttlllleolltt•IU• 

' 

II. CHANGES IN THE GASTROPOD PAUNA: 19~8·20 (Baker) - 1956·59 (Dexter) 

A. Diacuaslon by Species 

Phyaa spp~ ·Baker (1922) listed!:. B!tl!!!, and f• crandalli. Specimens collected by the writer 
were identified by Dr. W. J. Clench aa !• gyrina and ~·-integra • .' Specimens sent to Dr. c. B •. 
Wurtz were identified as .f• Integra and !• heterostropha. Brown:(1935) reported !• ~ from 
from the sewage disposal plant and in .the nearby drainage ditch. i tier specimens had been identi•, 
fled by Dr. W. J, Clench, Becawe of the uncertain specific determination In this group and the 
mixed nature of the population, all recorda are grouped tog~ther under the genus for the purposes 
of this study. In the first study (Baker) Physa spp. were more ablindant at four stations, while in 
the aecond survey (Dexter) Physa spp. were more abundant at ten' stations. (All differences in 
abundance reported ln.thil study are based upon obvious differenc~s noted in the field data, See 
Table 1 for complete field data,) In the first survey Physa was found to a greater extent down• 
aueam, while in the second survey tbia group waa found to a greater extent upatream. Baker 
found tb1a group at 11 atations, while the writer found it at 21atauona. 



NUMBER 3 STERK I ANA 17 

Ferrissia tarda. Baker listed his collection of limpets as F. ;--:'_vula~is, but Hoff 
(1940) iden'tified Salt Fork.limpets which he studied asP. tarda, and Dr. Pl!lul Basch. 
identified collecti~ns of the writer also as F. •:::t:"da. (In a recent private co~munica-
tion Dr. Basch stated that he is not certain whether these two species can be distin-
guished. If they prove to be identical, F. r~vu~a;·i.; will have prl.ority). Iri the first 
survey it was more abundant at 13 stations. It was found at orlly eight stations during 
the first survey, but at 25 stations during the se·:ond survey (in all stations studied, 
except the oxbow pond at station 3). Fe;-;-~ssia has undergone a tremendous increase in 
abundance and distribution. 

Helisoma trivolvis. Baker recorded this species, i'ncluding H. t. pseudotrivoLvis 
Baker, at six stations, while the writer collected this species from nine stations. It 
was more abundant at five stations in the original surve.y, but more abundant at three 
others during the last. survey .. Baker found the species farther downstream, while the 
write'r collected it farther upstream. 

Lymnaea humdis. Baker placed this species in the genus Galba while.other writers 
have often placed it in the genus Fossa~ia. For the pre·seht, it :seems best to a_.ssign it 
to Lymnaea. Baker found- this species in three stations, whereas the writer found it at 
five stations. It was more abundant at one place in the original survey, and more abun­
dant at one station in the later survey. Altogether there is no indication of much 
change betwe~n the two periods of time. 

Goniobasis li,;escens. In both ·surveys the species was found at four stations. Baker 
found it more abundant in one .of these, and the writer found it more abundant 1n another 
one. In the early years it was found somewhat farther upstream, but otherwise there was 
no important difference-in the abundance and distribution of-this species: 

Pleurocera acutum. Baker referred to·ithis asP. ele;;atum, but there is no question 
that his specimens were what we now regard as P. acutum. Baker found only a single empty 
shell, while the writer found an abundance of this snail living a); station 25. 

Campeloma ruJum. Baker found this species at three stations, 'and it was abundant at 
station 25. It· was not collected at all between 1956-59. This matter will be discussed 
further below. 

Amnicol.a limosa. This is a pond species which Baker found in three pla~es among vege­
tation growing in the' stream. The writer did not encounter this type of habitat·except 
in the oxbow at station 3 and did not collect this species. 

Promenetus exacuous and Decoceras sp. These two were found among the vegetation of the 
oxbow at station 3 and, like the preceding species, are found in pond habitats. These two 
were not collected by Baker. 

B. Discussion by Stations 

Baker found 11 stations without gastropods (Stations 1, 5-9, 15, 21, 23, 24, and 28 had 
no population). In the recent surv.ey there was no station withou-t gastropods.' Orie to four 
species are now found where Baker collected none. In six stations one spe2ies replaced 
another between the two per~ods of collecting. These :hanges involved seven species. 

At station 25 the writer collected one specimen of Phy.sa sp. on Feb. 16, 1935. It was rare 
at that time, as it was later in 1959. Baker, however, found abundant Physa at t~at station 
in 1918-20. The writer collected 168 Goniobasis livesD,ns on March 28,1935. There has b.een a 
noticeable decrease in abundance of this species at this location since that time. While Baker 

Reprinted without change in pagination, September 1971 
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·found no living Pleurocera ~ in the Salt Fork system; the writer collected several near Oak• _ 
wood, a shore distance below station 25, on Oct. 20, 1934. Six were collected in March of 1935 · __ -.., 
at station 25, and the species was common there between 1956·58, 'l·his has undergone a tremen•,. _ 
dous increase in abundance to recent years. On the other band, Baker found ·an abundance of.£!!!!". 
peloma at station 25 •. While the writer collected a number of specimens at tbat.locaUty.in the · :· _·: 
fall of 193~ and the spring of 1935, none was found in· the survey of 1956·59, · -· . >· .,.,, .. i,:,. ;_ : -: · 

...... ; ' . ' I· 

·. : .. · .. ;. C. General Comp&i&on and Conclusions ' ,_ 
~. ';~>-.. 

The recent snail populations ihow an increase in abundance for 20 station records (34. f/1/o) in•' · 
volving five species, On the other hand, the recent populations ahow a notable decrease in abun• ·· 
dance for 18 station records (22. 211/o) involving seven species. A total of 23 sea don recorda (28. 411/o)' · 
show about the _same abundance at the end of 4() years. , : : ;: · 

· There has been_a generanncrease in abundance for Physa and Ferrissia. It has recently been 
shown that f• ~· formerly found attached to the nacre of shelli of river mussels, has now in the·.·. 
absence of mussel shells taken over attachinent to the fresh surface of- bottles and cans dumped into · ·· 
the river (Dexter, 1959). The accumulation of such trash baa perhaps been responsible for much of 
tbeincreaseofthiupecles. :. --~ :;-,,:::\ ,·,_· .. , .. !.. .-.·! ·::,· :.-··,;. 

There has been in recent times a wider distribution of Phyaa, Ferrissia, and Helisonia, ·and no 
species has shown a conuaction of distribution. . , · '· 

. •,- :l • •' 

Two species were not found in the recint survey (Campeloma ~ and Amnic~la limo~a), but _._ 
only the former is a typical aueam species. On the other hand, Pleurocera ~ has been added · 
to the _sueam fauna. Physa and Ferriss! a remain. as. the most abundant and widely distributeq apeciea. 

·; ';·,: ·. :· 

In general gasuopoda are somewhat more abwiciant.and widely- disuibuted in this atreain after i: 
. a period of 40 years. · · · · · - -

...... ';. 
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PLEISTOCENE MOLLUSCAN FAUNAS OF THE CASTALIA DEPOSIT. 
ERIE COUNTY, OHIO 

ARMIN L, CLARK 

Department of Geology, The Ohio State University, Columbus 10, Ohio· 

INTRODUCTION 

Nature and Purpose of Investigation 

This is a paleoecolog!.cal and quantitative investigation of the molluscan faunas of a marl 
deposit. The purpose of the study is to ascertain what species are present in the deposit, their 
variation in kind and in numbers with time, and the reasons for the variation, These data yield 
information useful in reconstructing the development of the lake in which the marl accumulated 
and in ascertaining the age of the deposit, They permit comparison of the Castalia deposit with 
other deposits in Ohio and elsewhere and evaluation of the differences and Similarities that exist 
between them. Investigations of the same kind have been carried out in other pam of Ohio. 
Similar methods and presentation of results permit close comparison between deposits of differ• 
ent age and from various ecological ~.ituations which may eventually yield data for detailed 
correlations. 

Location of Deposit 

19 

In the Lake Plains section of north-central Ohio. in Erie County is the town of Castalia. To 
the west and north of this town in Margaretta Township, ,Erie County, and in Towns~nd Township, 
Sandusky County, lies the Castalia Prairie. The prairie is 11 sequence of marl and peat beds more 
than 4, 000 acres in area at elevations of 610 to 630 feet. It is the most extensive and continuous 
marl deposit known in Ohio. · 

The deposit studied is a part of this prairie and lies at an elevation of approximately 610 
feet at a distance of 1, 8 mil'es northwest of the town of Castalia, (See fig. 1). The site may be 
reached by proceeding northwest from Castalia on State Route 269 a distance of 1. 6 miles. At 
this point a gravelied road runs in a westerly direction, · By following this road a distance of o. 7 
mile the site of former diggings by the Medusa Cement Company is reached. The deposit is 
located on a bank at the eastern side of the diggings where the road fo1·ks to the south. The ex• 
act location for the deposit is: Erie County (B~llevue Quadrangle), Margaretta Township, T. 6 
N., R, 17 E., section3, longitude 82" 49' 53", latitude 41" 25' 10". 
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Metbods of Ir.vc.~tiga<ion 

Collection and storar,c. The collections were obtained from a measured section (see below), 
Each collection is 12 by 12 by 2 inches or 288 cubic inches, The material from each collection 
was placed in a plastic bag· and stored unti(used. Water was added to each bag to keep the mate• 
rial from becoming too hard, The day before a collection was to be sieved, it was emptied into 
four two-liter beakers and covered with water, which made the task of sieving much faster,. 

Sieving and drying~ Sieves of 10, 20; 40, and 50 mesh were used to separate the silt from 
the Mollusca, Wilen rhc material had dried sufficiently, it was placed in containers labelled 
with the proper collectioii r.ur:;ocr. 

Sorting and id:::r.tification. Th.:: <ot<~; amount of dried material in each collection was.div• 
ided into repres~mative fractions taken imp::.rtially by means of a mechanical quartering device. 
One. of these fractions (or more than one if necessary) was taken from each collection and the 

, shells sorted from it, A total of 1, 000 individuals was taken in all collections except 1l and 12; 
only i40 individuals were found in the fraction sorted from collection 11 and 780 individuals 
were obtained from the fr11ction in collection 12. The shells were then separated into speciee and 
the number of shells of each species counted. This number was expressed graphically so that 
each speci~s was shown as: a percentage of the total number of individuals in eacb collection. 
By studying each collection separately changes in faunal composition were t~lated_ to time. 

STRATIGRAPHY 

Description of Deposit 

Bedrock geology. The oldest formation underlying the Castalia area is the unexposed Ty­
mochtee dolomite of late Silurian age. ~bove this, and also late Silurian, is the Put•in•Bay 
dolomite. This formation is not exposed at Castalia but forms Crystal Rock Hill three miles 
northwest of it (Carman, 1927, p. 491). Overl};ing this dolomite are the Columbus and Dela• 
wore limestones of middle Devonian age, 

Lacustrir.e sediments and topographic features. Overlying the bedrock formations is ap· 
proximately 30 feet of glacial drift and lake deposits •. The lacustrine deposits smoothed out 
the uneven surface produced by glaciation so that a very gentle, northward sloping plain was 
formed, This lacus.trine plain, whose southern limit is the shoreline of Lake Maumee III, was 
developed by me various lake levels within the Erie basin. Near Castalia are a number of bed• 
rock hills 50 feet above the level of the plain. These hills, capped by the Columbus limestone, 
existed as shoals, isl~nds, and peninsulas dudng the different lake stages, The only other fea• 
tur.e breaking the surface of the plain i& a series of long, low ridges of sand and gravel which 
are beaches of the former lake levelS,. , It is on one of these beaches that the Castalia deposit 
formed {see fig. '2). , .· · · . . · 

.......................................................... ·,~· ·~· .......................................................... ' ....... ······ ...... . 
PESCRIPTION OF FIGURES ON OPPOSITE PAGE 

Fig~ 1. :'Index map showing the location of the Castalia deposit, Margaretta Township, Erie 

County, ,Oh!o. '·,,_'-..._ 

Fig. 2. Diagram showing the Great Lakes stag'e..~n the vicinity of the Castalia Deposit. 
. ·\,, 
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Great Lakes stages in the Castalia deposit. In the history of Lake Erie a series of lake stagei 
. began with the formation of Lake Maumee I at an elevation of 790 feet and continued to the pres• 

entlevel of Lake Erie at 573 feet. The only stages that need be considered here, however, are. 
the ones directly concerned with the Castalia deposit, 

Between the Wayne shoreline (655 feet) and the first stage of the present Lake Erie (550 feet) 
are fragments of four shorelines representing the various stages of Lake Lun:ly, These are transi•· 
tional stages caused by a cutting down of the outlet south of Syracuse, New York. Unlikc:~the 

wayne and some higher shorelines, these were never submerged btit produced under conditions\,f 
a fallin,~ water level, The two uppermost shorelines, at elevations of 640 and 620 feet, cor~es•: 
pond to .. the Grassmcre and Ell<ton stages of Lake Lundy, respectively. The third shoreline (615 
feet) represents the Dana stage of Lal<e Lundy, Campbell (1955, p, 136) found evidence of a<';. 

fourth shoreline, left unnamed, at slightly less than 600 feet• · Segments of both the Grassmere 
and Elkton stages cross the marl deposits of .the Castalia. Prairie, The Dana level_ is not repres~ 
en ted here but occurs elsewhere in the Erie basin.·· Traces of the fourth shoreline are found at.·: . 
rhe northern edge of the warl deposits, Since the elevation of the Castalia deposit is appro• 

. ximately 610 feet, the deposit had to form after the Elkton shoreline and during recession of·: 
the water to the present lake level, 

Unit 

4 

3 

2, 

1. 

Measured Section 
Thickness · (;.oti'i 

Inches ., • Nos. 

Humus, black, fine- grained, fossiliferous ........................................ .. 

Mad, composed of alternating layers of cream-colored and gray ; 
marl; very sandy in the two bottom collections. At the level of 
collection 23 the 'unes of stratification between the cream~col:-:.: 

4 

'i ored and gray marl layers become indistinct, giving an overall.:::; ?• . 

grayish appearance to the remaining layers in the. unit, .... ;.-.. • .... ;;,.:,' .. ~; 36 
Collections 23·28, Alternating, irregular layers of ·· 

cream-colored and gray marl giving these· col· 
lections an overall grayish appearance; fossili• 
ferous, with~ stems, · 

Collections 21•22, Cream-colored, Chara stems, 
fossiliferous. 

Collections 18·20, Gray, very fossiliferous,· some 
tufa present. 

· Collections 16•17. Cream-colored, ~stems, 
fossiliferous, ·. · . , 

Collections 13-15, Gray, very fossili'erous, minor 
amounts of sand, silt, and tufa present. 

Collection 12, Cream-colored, Chara stems; con• 
tains less sand and more fossils than coil. 11. 

Collection 11. Cream-colored, very sandy, Chara 
stems, fossils rare, 

·· Peat, black, fossiliferous, with a little sand and tufa in collt>ctions 
7 and 10; collections 8 and 9 contain wood fragment:;,......................... 8 

.Marl, cream-colored, consisting of Chara stems and nodules; 
fossiliferous: contains some clay in t'hethree lower collections 
and minor amounts of sand and tongues of peat in the upper 
three collections; masses of tufa irregularly located through· 
out the unit. .. ....... : .............................................................................................. 12 

7-10 
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, PALEOECOLOGY 

General Statement 

Ecology for the indivi~ual species of mollusks in the Castalia deposit represents a compila• 
tion of facts assembled from articles by various authors, The data for the fresh-water species 
have been summarized from the following articles: Baker, 1911, 1916, 1918, 1919, 1920, 
1922, 1928, 1929, 1931, 1935, 1937, and 1939a; Baker and Cahn, 1931; Dawson, 1911; .Den• 
nis, 1928; Dundee, 1957: 9oodrich, 1945; Herrington, 1957: Leonard, 1950; Morrison, ·1932; 
Russe11, 1934; Taylor and Hibbard, 1955; Whittaker, 1921; and Winslow, 1921, 

Data for the terrestrial species were summarized from the following articles: Archer, 1934 
and 1938; Baker, 1935: Call, 1900; Dexter, 1956; Franzen, 194?; Franzen and Leonard, 1943; 

· Goble and Leoqard,. 1943: Goodrich, 1932; Harry, 1952: Leonard, 1950; Levi and Levi, 19501 
Morrison, 1939: Oughton, 1948; Pilsbry, 1940, 1946, and 1948; and Van Cleave, 1933, 

This molluscan assemblage is unusual for its absence of Amnicolidae and Valvatidae, 
Their absence in the humus and peat units is expected because of the shallow water and deep 
mud bottom. In the marl units, however, the water was not only too shallow but also too 
warm, Some operculates are present but are confined wholly to the upper half of the deposit 
and are present only in very small numbers. · 

Sphaedid Pelecypods 

_Pisidium casertanum (Poli) is found in smaller lakes and streams where it lives in the fol• 
lowing habitats: protected bays where fine sand, mud, and ooze collect and where the animal 
Uvea among roots of vegetation or buried in the soft, black mud; a swampy shore with the water 
a few inches to a foot in depth and the bottom composed of soft, sticky mud filled with algae; 
and small ponds or swampy poola 1 to 1. 5 feet in depth containing vegetation of!!!! and Typha. 
The pH fcir this species is 7. 6 and the fixed carbon dioxide 16, 7 p. p.m. · 

Freshwater Operculate Gastropods 

Pomatiopsis lapidaria (Say) is an amphibious species found in a variety of habitats which in•. 
elude marshes, temporary pools on the floodplains of small creeks, on grassy hummocks in wet 
pastures, in upland artesian-fed marshes, and under leaves. In one peculiar situation this apeciea 
was found associated with Fossaria modicella on vertical sandstone bluffs, the two species inter• 
mingled on the same seepage area. ~· lapidaria is not limited by stream size: it has been re· 
ported from bodies of water varying from temporary streams to fairly large rivers, The pH of the 
water in which it is found varies from 7, 5 to 8. 0. The features common to all the habitats of 
this species are a very moist substratum with enough sand to prevent the bottom from becoming 
mucky and an abundance of shade. 

Pleurocera ~ tractum (Anthony). This species is a river or small lake form which oc• 
cupies many kinds of habitats. It is decidedly a shallow water form, rare in water deeper than 
1. 5 feet, It is common on roclty shores in a swift current or on shores subject to violent wave 
action b'L·; is rarely found on a sand and mud bottom in slow currents. 

Goniobasis livescens (Menke). A marly•clay bottom, among Chara, at a depth of 1 to 4 
feet or a sand bottom, 6 feet deep, protected from wave action, are habitats for this speciea. 
It ill also found on boulder and gravel bottoms, on exposed shores or points in water o.5 to 4 
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feet in depth, and in streams among water-soaked leaves, branches, and logs. G. livescens lives 
iri places containing abundant vegetation as well as places devoid of it. It is not found on muck, 
however, probably due to the muck's high acidity. This species flourishes best where the bottom 
is rocky, the depth of water from 3 to 20 feet, and there is little wave action and some vegeta• 
tion. The pH of the ~ater ranges from 7, 4 to 8, o. 

Freshwater Inoperculate Gastropods 

Stagnicola umbrosa (Say) is an inhabitant of pond•like areas where the water is quiet and the 
veget~ltion thick, It is also found in ponds and sloughs which become more or less dry in summer. 
Additional information as to its ecology may be inferred from ·stagnicola palustris ~ to which 
it is closely related, The latter is found in both clear and stagnant bodies of water and prefers a 
habitat where the water is not in motion and the vegetation abundant. ft prefers protected bays 
of lakes and ponds and the margins of rivers most often but b sometimes found in swales• It is 
found on floating sticks, submerged vegetation, and stones. The malleated forms inhabit stag• 
nant pools where the bottom is muddy and decayed vegetation present, The food of 2• palustris 
~ consists of both animal and vegetable matter, It feeds on algae, diatoms, rotten food, 
de-ad ariimals, and decayed vegetable matter, It lives in water with a pH of 7. 4 and carbon di• 
oxide content of 21,0 p.p.m. 

:Possaria modicella (Say), This species is an inhabitant of small pools and is rarely found 
living in large bodies of water, f· modicella is usually found on mud flats along the edge of 
the water or a strip of muddy beach \\'hich is kept rather moist, It has also been found living 

·.among cat~tails associated with Physa gyrina and on rocks inshallow water near shore, It has 
even been observed clinging to vertical sandstone cliffs, in areas moistened by seepages from 
smail springs, This species inhabits bodies of water whose pH is 7. 0 and carbon dioxide con• 
tent 13, 0 p. p.m. . 

Fossal'ia ~ decampi (Streng). This species is thought to occupy the same habitats as 
Foss aria obrussa. These situations include small bodies of water such as creeks, ponds, slougha, 
bays, and marshy spots along river banl<S, The water is shallow and the bottom of soft, sticky 
mud filled with algae. £• obrussa decampi is found on sticks, stones, and any other debris that 
may be in the water or along its edge. It is sometimes seen upon mud flats of small streams 
and other such places, While seemingly rare today, it has been found living on a sandy silt 
bottom in water two fet:t deep on vegetation. £• obrussa decampi inhabits waters whose pH 
varies from 7. 42 to 7, 7 and whose fixed carbon dioxide ranges from 10. 65 to 18, 87 p. p.m. 

Helisoma u·ivolvis (Say). This species is an inhabitant of quiet, shallow, more or less stag• 
nant water. It flourishes in ponds or sloughs, even though they are choked with vegetation or 
polluted with decaying organic materials and is invariably absent from flowing streams, It als<' 
lives behind beach barriers, in large open swamps, and at the edges of lakes and streams, It 
mayoccasionally be found in stagnant pools by the roadside, clinging to rocks an inch or two 
below the water line, and adhering to the· stems or lower surface of water lilies, The pH of the 
water in which it lives varies from 6, 6 to 8, 37 and the carbon dioxide content ranges from 7. 6 
to 30.56 p, p.m. The bottom is muddy or boggy and covered with vegetation which consim 
chiefly of~ latifol'a and several species of sedge. This species feeds on algae and other 
small organisms. 

Planorbula armigera (Say), This species is found in large, open swamps, small ponded areas, 
the upp~r marshy portions of,a bay, at the edges of marshes, and in ditches and small streams. 
The watet is shallow (l to 3 feet) and the bottom silty, muddy or boggy. g. armigera is some• 
times found on deciduous logs and sticks. The vegetation growing on the bottom consists of 
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Typha, S.::irpus, Potamogeton, Nymphaea, Castalia, ~ and Chara. The animal feeds on 
Castalia leaves and algae, The pH of the water varies from 6. 6 to 7, 6 and the fixed carbon di-. 
oxide ranges from 7. 5 to 16,7 p. p.m. !.· armigera pre feu the quiet waters of a small lake or .· 
pond where there is abundant vegetation and a mucl bottom. It is apparently capable of lying 
dormant in dry mud during the greater part of the year, 

.Promenetus exacuous (Say). This species generally lives near shore in quiet·, shallo1~ wate~ . 
on,the_,un9er side of lily-pads, on sticks, and on stones along the margins of ponds just under !he 
water, It is sometimes ·found in the shallow l'laters of streams where the current is slow and vege• 
tation established, and on mud flats in quiet water. P. exacuous lives in water whose pH varies 
from 7. 0 to 7. 64 and whose carbon dioxide content ranges from 9, 3 to 22,5 p. p, m, The bottom 
may be sandy silt, silt, or mud. The types of vegetation on which it is found are varied, The 
animal feeds on Castalia leaves and algae, The most important factors in its habitat seem to be 
its preference for cold water and the presence of vegetation, · 

Gyraulus altissimus (P. C. Baker). This species is the common planorbid of all Pleistocene 
deposits, Its status as a living form is most uncertain, Winslow (1921, p. 11) found it living in a . . r 
fresh pond and small lake in North Dakota and Russell (1934, p. 35) reported it living in southern 
Saskatchewan. With the exception of these two occurrences, all other reports have listed Q• .!!; 
tisshnus a~ occurring only in fossil deposits, In these deposits, usually marl, it occurred moat 
often with the following species: Fossaria ~ decampi, Physa gyrina, Helisoma campanula• 
tum, Promenetus exacuous, ·and Helisoma trivolvi$. . , ... · 
- The replacement of Q.: altissimus by Gyraulus parvus in the living fauna indicates a close as• 
sociation between the two species both in distribution and environment; therefore, the ecology of 
Q.: altissimus will be inferred from that of Q.: parvus. 

S!! altissimus was an inhabitant of quiet, shallow bodies of water, generally of small size, 
It may also have inhabited the ihallow water of streams where the current was slow and vegetation 
flourished, The water in which it lived varied from 1.5 to 6,5 feet in depth and the bottom, 
which was sand, silt, or mud, supported a relatively dense cover of vegetation. The animal lived 
on and around the vegetation as well as on sticks and stones. The pH of the water in which it 
lived varied from 7. 0 to 8.16 and the carbon dioxide content ranged from 8,16 to 30,56 p. p.m. 

Gyraulus ~(Linnaeus), This species lives in shallow water among vegetation, under the 
bark of submerged logs, and on .water·loggecl sticks and rotting leaves in stagnant water, The 
bottom is composed of mud or silt and is mucky in most places; the vegetation consists of Typha, 
Scirpus, Potamogeton, Nymphaea, Castalia, Lemna, and~ The food of this species is lar• 
gely vegetal and algal in nature. G. crista may be restricted only to temporary bodies of water. 

Ferrissia parallela (Haldeman). This species is found in enclosed bays, open swamps or small 
ponds, and swampy pools or swales. It is almost strictly a pond or small lake species, found in 
quiet waters whose depth varies from 1 to 6 feet and rarely occurs in sluggish streams. This spe· 

· cies usually lives near the surface of the water but may be found on the lower part ofsuch plants 
as Scirpus, near the bottom. lt also lives on thecunder side of lily leaves (which gives a broad, 
flat look to the ihell) and on sucks in boggy swales (here the shell is higher and more compressed). 

· .!:• parallel a lives in waters whose pH ranges from 6, 05 to 8, 37 and "'hose fixed carbon dioxide 
varies from 2, 75 to 25.75 p. p.m. The bottom may be sand or mud covered with vegetation. The 
limiting factors for the distribution of this species are wave action (since it is found only in quiet 
water) and the presence of vegetation, 

Physa ~(Say). This species lives in almost any kind of water body except swift-flowing 
streams. It has been found on muddy banks of rivers near the edge of the water, in small ponds, 
on lake beaches, and in swampy tracts along the edges of rivers. !.• ~ flourishes best in 
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neWly isoiated ponds in Which there is ii1ocierate gro\'lth of pondweed, 1t i& a shallow ·watei. form 
which inhabits a sandy silt or mud bottom, but is found most oftel1 on vegetation, generally oil 
the upper side of pond iily leaves. The opthmuh conditions foe its survival are shallow water 
which is unshaded, except by tall sedges; protection from wave and current action; a moderate 
amount of water weeds; .and well aerated wat~r. ~· gyrina lives upon both animal and vege• 
table food, eithei fresh' oc partly decayed, This species does not attack or feed on living snallli 
but \.Jill uevour them once they are dead. It is an inhabitant of waters whose pH ranges from 
7.1 to 8, 37 and whose fixed carbon dioxide varies from 9.5 to 25,75 p. p.m. 

Terresuial Gastropods 

Stenotrema monodo~ (Rackett) is a woo~land snaH found in marshes, wooded swamps along 
the banks of streanie, on river floodplains, on shores of lakes, and in ravines adjacent to rivers, 
lt is also present in tall grass prairies and open fields, This species thrives best in rather humid 
forests where its favorite hiding places are unJer logs, old stumps, leaves, and flat stones, Tlie 
typical form of~· monodon is gregarious, 

Triodopsis tridentata juxtidens (Pilsbry). This species is a forest dweller found among leaves 
and humus in open woods and in leaf mold on wooded hillsides, It has abo been found living iri 
atream drift which had been deposited on the roof of a limestone cave, 

Haploi:rema concavum (Say). This snail is seldom found in large numbeu in any one loca• 
Hty, lt prefers moist situations and has been found upon floodplains and in stream drift, lt also 
lives in the loam deposits of forests, under logs, on stumps, in marl beds,. and thickets of prickly 
ash; burrowing in Clay, This species sorpetiriles feeds on other snails, . , , 1 

. ; .. 

,Eticoriillus fulvus (Muller). This species is common in places which are moist and \'/ell· 
siiadei:l but is so~mes found in open pastures. It i.s ge.ner~lly not found in large numbers, · The 
favorite habitat of E. fulvus is the damp undtH side of decaying logs but it is also found living 
among damp leave; ormh'ei vegetation. in the cracks of bark, and between the bark and wood 
of faiien trees, It is quite common in lake: atld stream drift, 

_Retinella birineyana (Moue). This specie! 19 common ill forests of birch, aspen, maple, ce• 
dar; fir, hemlocl(, spruce, and pine.; Here it is found in Feveral different situations but is most 
COilllnon Ultder forest debris; at the base of sr.umps, und~t logs, and under the loose bark Of fal• 
ien trees; This species also lives on lo\'IJands which border l.r.kes, 

Rt.tlilell~ indt;:nt~til {Say). Thill species is found in a variety of ecological sitUAtions, it pte• 
fers a diir..r habital than does Rl~tindlll c.l~·.f;trinil although they arc occaslorially found togeth~r in 
moist sili.lations, lhi3 spech~s i,\ f,,imd •Jn(ler rotten log~. Loose back a1Hl other forest debris; todu 
iii tile grass of open fields, arid decaying vegetation. It often burrQws to a conSiderable depth iii 
the unUer sidt: 6f rotten logs ~ild. alSo frequents old sturnps. R. indentiltll is rate in operi countiy 
but so1Tietime~ Hvt:s on cockf slop~~:; having •)nly a sparse cov~r of trees and shrubs •. It aiso liveii 
in wooded ra'1iries and along the banks of suearns wherever nees and shrubs are present,; 

Hawaiia mi11u~cula (Binney). This specie5 prefers a \'loodland erivironm~nt where it lives iiii• 
---~-~-di.!r leaves, among gr11ss roots, under decllying logs, beneath the bark of m:es, among mosses, be• 

neath stones, on rocky iedgcs, and in loose, moist soil under a light la);er of decaytng vegetation. 
lt is also common in su:eum drift. ·This species has also be~n reporteU ncar the borders of streailU 
and lakes, but n~ver in greater numbers than fC~ur or five individuals, !l..: minuscula is capable, 
in spite of its habitat preferences, of withstanding long periods of drought and high temperature, 
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Ventridens demissus (Binney). This is a woodland snail found crawling 11-bout at the base · 
· · .. ~fgr:asse:s on damp ground in deciduous forests, It has also been reported on the bluffs .over· 

lop~iC,~g the Kaskaskia River in Iliinois, and on a railroad right of way near there. · · 
~ ..:· 

.i -i~nitoides arboreus (Say). This species occupies a wide range of ecologic~i situations.:· .. -
,. ;bilt prefers one that. offers. protection from the sun and provides a moderate· a!11ount of-m()~st·. 
. ure. This specie_s lives iri woodlands under loosened bark, sticks, leaves, l,ogs· a_nd ston~s-. ;· 

Its favorit~ habitats~ are around decaying logs, between the bark. and wood· of old fallen ·" 

. " ~· 

....·· .. 

. ~~ . 

:.trees, and;.among decaying vegetation. It is also found in stream drift, ·_This species is 
somewhat gregarious. 

. --

·', Helicodiscus parallelus (Say). This is primarily a wooclland.snail that lives among for· 
:est debris of various sorts, It may be found under bark, .in· cracks or creases of bark on fallen,:~ 
;trees, under moss, in damp leaves, on decaying wood; and on stream drift. It aiso occurs . .· -

. ·in\ grassy fields, on sparsely timbered slopes, and on rocky ledges> The favorite· habitats ·oF·.:,_·:. -

. this species are limestone ledges, on forest debris in stands of oak and hickory, under decay·· 
: ing vegetation, an? among grass roots~ · 

.;._r'~·, ... :, ~~~-'.: 

Punctmn minutissimum (Draparnaud), This is·~ \~oodland species whicl,lH:ves under · ;t'<'''~;~;.- :-. 
sticks, chips, uecaying logs, and on damp leaves. lt prefe~s the bark o( beech, tree~ and is·::'+~'/,~,:: . 

-.frequently found iri the large forms of fungi, such as Polyporus anci ~~ Hardwood growthi ... ,. : 
, ·appear to be its favorite habitat.-

·. ;:'· . . . Oxyloma ret usa (Lea), This is a 3pecies-- of marshes and other we_t pla(!es;_- It" commonly:. 
__ (-:lives On mud flats above high water leVel along Sl'lampy shores; Ca~se:d by a raising of the· . 
~.water level in a lake or pond, It is also found upon partly submerged sticks, on rotting weeds>'· 
. anu often high· on.tlie st~rils 'of cat· tails, Other occurrences include: on plants along the edges . 

. : of streams; on pieces of bark and wood on grass covered shores a few feet above water line; and 
. ; .·on pond lily leaves in'a communit}/.of Nymphaea_ and Castalia. It is frequently found in the ·· 
_-· · Cd!flpany of lymnaeids._ . 
'.:l:,(i::;· ·-·~,, . .. .;- . .... :'':.:'~-- .. :> 

; :"'?; .. : ·. Succinea ~ (Say)• · Thi.s ·spec~es; has a wide. ~Cinge .ofhaoft~t P,ref~ren~~s, __ I_t}ives·i~·;::<:::-;_- . 
. :··;;:)ow, swampy areas crawling on ·the"inuddy· banks'-of:oitchesi ·often··exposed io:ihe ,suni;und~r" ·::::::~~-""'· . 
· .T\regetable debris·.~iruown up·on rriuctdy ~bores; 'on·sticl<s/ chips,:-'or- ~oss--covereii rocl<s-;\irid~t ·. ·:;< 
·:<{decaying logs; ah~)n S\~ampy placesin-pastures,_ This species has b~en obse~ve4 climl:li~g·:~o:r:w}J.·\ · 
'}i height of thr,ee feet on tall fronds in the water, It· apparently thrives best on grass and·ree.di~~~~~- .. '· · 

-' near or above:~th'e water in roadside ditches and similar situations. But it is. all upland sp~~~i~.:'~;;:;:;;~:t, -.: 
. as well, seen Iinder ston:_s;o leaves, or logs with- Pupillidae, or crawling up the. uunks ~f ~~~E·~:r: . . 

.·. after rains. In these dryer-places it is of smaller size, Unlike Oxyloma.retusa, it'n~v~r.f@-·~:,.:~;.-_ 

· · ~regates in large nu~b'ers. · __ . . ·. -~·,,. . : · · <·-~~.::}j::~-~;;r~~iK~-~-::_ 
·., ·~ · · Strobilops aenea (Pilsbry)~;-.~·,:.·aenea i~:an·llplan~s speci~s.:-in forests of oak,. ~l~, ~~·~,~7??:::::~: •·' 

··:piy, dogwood, -~a~nut, sass'~fr'!s•,:~~ct.-::iri:m~ciod, It is rarely.fo'!lnc!_ ~~·a floodplain val~ey)n~h~~;t:;;·;:;· · 
-1: then only wqen :th'e situatior1.'i.5~9!Y<':1'~i~::~pe_ci~s- is most abundant' unuer the lo~e-:bark of'taff¥?i'-' _ _:;· 

le~ trees, dn tll'e undersi~e ofA_e:q~yfng \~''?'c)(j:,:: and on chips -from· forest;CUtting~~:;!IL(>ccurs }¥(_ 

/, 

: , both ~n ol~~·.:.,oods and rec~rii:~cut.:ci've~s whereve~ logs' and decaying wood ~f.ie ~.C:~~fnulated, r;~f: 
;:t§;:.· aenea;·!s'.~ften found asso.c'i'ated. with Strobiloes labyrinthica. . ·} -•~ J_, . :: · -'"'~f·c , "· 

{'i,: I' ... ~····• '~ '\ • • ' _'' ' .. -!' '•,, ' ,'' ' 
~ ' ·:~::.::· ~=.~:. i.':;:.:\ .. -~:- < • • ·, • ' ·~·, ". 

,. Strobilopdabyrinthica ( ~ay) •. This species is generally confined to moist woodland hab· -. , _,. 
· lt-im and:is onfl::r'arely found fai from·the.ediie ofttie forest. It occurs most often around... .f-!1;· .· 
' >~-~--!·• .... -:..::,..:.\~-~-;-.:;,_: .;-., .. ~"': .. • .. _.·;; .. :,_..,~· .. 1$.,..·.·· •• / ·:-· ·~ •.•. · . '.J. - • '. :-.-. •• J~::t . . 

· moist l9gs't~l}l·o~g:;9~)~_(fleaves/ and:}i) .sod at the foo_t of .trees. · s. labyrinthica oc.cas_ion:auy -:~~!';<-.;_': 
. :r ~~~:::~;i:~:~~~-~1;~-:::~-:"':;:.;_-::~t:.:;..- . ·~/~-. ;~ ·-·_, . ·. ·'• - . - . . . - ._·;.~' v ·;.¥· ,.· . .:.:.-;~~:~~~y.~~ 

·~· 
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lives close to the water line under sticks, crawling about on old stumps and logs. and in the mos­
sy crevices of rocks, It is often associated with Zonitoides arboreus and Retinella electrina. 

Gastrocopta contracta (Say). This species is' an inhabitant of shaded, wooded slopes where 
it lives under leaf mold and the bark of fallen logs. It also lives in the deep grass of marshes; 
on ferns in meadows; under sticks and driftwood: in loose soil around the roots of small trees, 
shrubs, tall grass, and weeds: and under leaves on the banks of small streams. This species is 
most numerous under forest litter in poorly drained areas near the bottom of hillsides. It is also 
abundant where loose limestone rock provides a cover. 

Gastrocopta tappaniana (G. B. Adams). · This species is found in low. moist places, in 
damp leaf mold,. and under sticks, logs and stones .on wooded ;slopes and poorly drained flood­
plains. It :also lives under logs in swamps and among· grass roots on open slopes. The wide 
latitudinal range of this species.indicates that:the annual mean temperature is not a primary 
factor in its distribution. §· tappaniana. is often found with Vertigo ovata, 

Pupoides albilabris (C. B. Adams). This species has a wide range of environmental con­
ditions. It thrives in woodlands under leaf mold, loosened bark of-dead trees, and stones. It 
is also found on wooded slopes in areas high enough not to be scoured of vegetation and mol-· 
lusks by flooding d';lring seasonal rains. This species has been found on trees a few feet above 
the ground follO\~ing rains. In open country it· lives· in deep grass, among roots of short grass 
in unshaded areas. 'and in loose soil around roots of short grass in unshaded areas, and in loose 
soil around roots of tall grass and weeds. ~· albilabris is generally more abundant in limestone 
areas than elsewhere, This species is unusual in its ability to flourish in arid regions as well 
as those of moderate annual rainfall. ~· albilabris can withstand more heat and aridity than 
any other land snail of its area of distribution. It is abundant in places where almost no other . 
mollusks occur. 

Vertigo~ (Gould) •. This snail is an .inhabitant of humid places, such as those afforded 
by marshes and wooded slopes near streams •. It is found under stiCks, bark, and stones, generally 
on low ground, but may also be found on hillsides. under. leaves, This species does not occur in 
regions where the humidity is low or there are high extremes of summer temperature. y_, ~ 
is a gregarious.species. 

I 

Vertigo.morsei (Sterki). This snail is found most often on the floodplains of creeks and 
rivers. It. also occurs near the shores of lakes where it is found under dead woods, wo.od, etc, 
This species thrives in forests where there is abundant shade. and moisture and prekrs a stand of,. 
aspens as its favorite habitat. 

Vertigo ovata (Say). This species prefers a moist environment afforded by shaded slopes 
near streams and the shores of ponds. It is found in swampy areas, along stream banks and other 
bodies of water, and under sticks and flat .stones. ~. ~is abundant in meadows which. have 
swampy areas in which Carex grows. rhe- limiting factor for. thi~ species is a relatively high 
moisture requirement. 

Carychium exiguum (Say). This spec~es.lives near the water or permanently moist situa- · 
tions. It is found on the wet underside of logs on the edges of ponds and swamps, on the mar­
gins of damp woods, and under leaves. This species prefers places that are very damp and is 
able to· live for a 19ng time in situations where most other land snails "'ould be drowned. 
Constant high moisture and decaying vegetation appear to be the essential factors in its envir­
onment•· · 
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·. Carychium ~ canadense (Clapp). 'This speCies lives on forest hillsides but is. found most 
often in low, marshy woods on the. forest floor • Here it inay ·be found under rotting stumps, · . 
strips of bark, wet pieces of bark or wood, and under debris. £· exile canadense is fouud in 
drier places than S· exiguum and always at s.ome distance from the·water. 

· Generar Nature of the Castalia Deposit 

Depth of water. The Castalia deposit was formed in the quiet waters of a large, shallow 
lake. The depth of water varied from a few inches to as much as six feet and this is clearly 
shown by quantitative·changes of.the species· in the faunas. The. presence of peat. in the depo• 
sit is also indicative of an unsteady fluctuation of the water level. During formation of the ·' 
marl, the water was deeper but where peat formed, the. water level was lowered, ·often·. less .. 
than a foot. In changing from a low water level to a higher one, necessary for the forma· 
tion of marl, additional water was supplied by seasonal rainfall. and artesian-fed springs · 
which abound throughout the area. Replenishment by springs is confirmed by block-like 
masses of tufa found in the different lithologic units of the deposit. The abundance. of land· . 
snails indicates that the deposit was near shore. and that a plentiful forest cover.was present 
in the immediate vicinity. _ 

... 
Nature of the bottom .. The composition of the bottom varied throughout· the' period of 

deposition •. The deposit formed on blue·lake·clay and•the bottom consisted·ofsand, mud, 
and mixtures of the two. 

Vegetation. The amount of vegetation varied.during fo~mation of the deposit but• gen• 
erally ranged from ~moderate to luxuriant in degree, 

Hydrogen ion concentration and carbon dioxide content. The water in which the faunas 
lived. had pH limits of 6. 0 to 8. 5 but the normal value was probably nearer 7 :·5. The carbon· 
dioxide content may :have varied from 2. 85 to 30; 56 p. p. m~ throughout the history of the 
deposit but a mean value of 14~ 0 p. p.m. is more probable; 

~ The majority of the fresh-water species feed on vegetal matter consisting of the 
soft parts of plants, algae, and desmids, Some species, such as Ferrissia parallela, prefer 
dead and decaying vegetation. A fine detritus composed ofdisintegrated, :decaying plant 
material floats about in the water and is also ·a source of food for many of these fresh-water 
snails. A number of species are omnivorous, eating oead animals as well as rotting· and : 
living plants; Physa gyrina is an excellent example. This species has been observeu feeding , 
on green shoots of~ and~· partly decayed leaves of grass and trees, and dead 
animal matter. · ··· ., · · .. 

The food of terrestrial gastropods consists mainly of the fungal hyphae of decaying wood 
and leaves. The larger, fleshy fungi and seed plants also provide food but to a lesser extent •. 
A source of lime is also needed for the continued growth of the shell. The snail obtains this · 
supply from the skeletons of other animals, limestone rocks, soils rich in calci urn, and plant 
food. The only predator among the land snails is Haplotrema concavum, but even it is ·not 
invariably a flesh eater. · 

::··, 

Enemies, A large ·number of-animals prey upon fresh-water mollusks, using them as food.­
Fish consume a large amount of snails. However, the proportion varies in different spe~ies, ... · . 
Some fish subsist entirely upon mollusks in the adult stage, and may be easily recognized by 
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their flat, crushing teeth. Other fish eat only a few mollusks and many eat none. Fresh-water 
gastropod• are also eaten by predatory insects such as dragon•fly nymphs, horse-fly larvae, gi• 
ant water bugs, and water beetles. Qawfish, leeches, frogs, newts, salamanders, and turtles 
consume small quantities of snails. Water birds such as ducks anQ geese include snails in their 
diet. ~ammals like the muskrat, mink, and otter feed on large quantities of mussel shells • 

. .. N4tu~e may exterminate fresh-water 'gastropods through raising and lowering of the water 
level in the various bodies of water during droughts and floods. The overabundance of vegeta• 
tion in shallow water is harmful to species like Physa gyrina. Man becomes an exte~minator­
by polluting streams, ~Ivers, and lakes with refuse from factories and mills: also by drai~ing .. 
swamps and swampy areas. The shells of some mollusks are affected by boring plants (algae) 
which perforate the shell, thus destroying the epidermis and permitting carbon dioxide in the 
water to dissolve the calcium carbonate of the shell. 

The enemies of terrestrial gastropods are legion. The occurrence of forest fires, modifi· 
cations of the environment by changes in the plant community, and periods of prolonged 
drought are adverse factors. Man is also important as an exterminator of gastropods by burning 
large tracts of brush and draining soil to prepare land for farming or construction. . The chief 
enemies of land snails in the animal world are the various kinds of mice and birds. A few 
.insects are known to attack land snails and ·s_ome of them, especially the Succineas, ·are in··_ 
fested with parasitic worms. Raccoon, squirrels, chipmunks, shrews, and moles all include 
anails as a part of their diet. Toads, frogs, 'and snakes also eat a limited quantity of them. 

Envi,fonmental History 

General Statement. Utilizing the data just given, a brief accourit of the geologic history . 
of the deposit can be outlined. The units are discussed from oldest to youngest as they appear 
in the measured section, p. 21. 

Unit 1, lower marl. The indigenous species of the first three collections in this unit lived. 
in comparatively shallow water. Proof of this may be found by comparing the relative abun• ·: 
dance of land versus freshwater shells. In these collections, the percentage of both types is , · ' 
~pproximately equal. Also, Gyraulus altissimus does not exceed 22 percent of the total 'tndivi· 
duals in any collection and Carychium exiguum has a maximum value of 22,5 percent. In '-' 
collections 4 and 5• however, the water became deeper as may be observed by the great in- .. 

· 1;c~ease of freshwater species. In collection 6, the land genera became dominant again and _ 
· ' introduced a longer period of numerical supremacy that continued throughout half of the peat . 

unit. 

Unit 2, peat; Domination by the land forms continued through collections 7 and 8. The · 
swampy terrain was ideal for the hygrophilic land species ·and this is confirmed by their total 
abundances of 73 percent and 55 percent in these collections. Carychiurn exiguum increased 

'.,.to 38.5 percent while Gyraulus ~~decreased to 20 percent. The bottom had now be• 
come choked with mud and vegetable debris and the water, though present the year round, was. 
quite; shallow. Conditions such as these were ~ot suitable for such freshv1ater species as Physa 
gyrirta and this is reflected by its low percentage (3.0 and 3,5) in these collections. 

As the formation of peat drew to a close in collections 9 and 10, .the freshwater species 
regained numerical supremacy just as the land genera did in collection 6~ Vegetation became· 
less dense as indicated by an increase of Physa gyrina. · The water was shallow but increased in 
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depth, confirmed by the high percentage of Planorbula armigera present. Pcrrissia parallela 
another shallow water, vegetation-dwelling form, also·increased beyond its normal percent­
age. 

Unit 3, upper marl, The paucity of shells in collection 11 denot_es an environment unfa• 
vorable for the freshwater snails. 'I'he critical event was a sudden influx of sand into the shal- . 
low water overlying the peat. The sand was carried by a sluggish sueam from the higher 
beach line above and dropped around the vegetation in the shallow waters overlying the,depo• 
&it. Microscopic examination of samples of the sand revealed no frosted grains verifying its 
origin as beach rather than .dune sand. The presence of vegetation is readily confirmed by an 
extremely high percentage of Ferrissia parallels in the collection, As Gyraulus altissimus may . 
live under a great variety of conditions, its presence is to be expected, The high percentage. · 
of Physa gyrina is a result of the snail inhabiting the waters of the sluggish stream and being 
transported by it into the depositional area. 

Collection 12 also contained sand but in a minor amount, Stream deposition of the sand 
was reduced and then terminated altogether either because the stream was an intermittent one 
or because it changed course and emptied into another portion of me lake, With the end of 
sand deposition, the snailsbecame more abundant. The bottom was mucky in the upper part of 
the collection and Helisoma ~s became abundant. The shallow water and moderate growth 
of vegetation continued to make Physa ~ the most abundant species. Gyraulus altissimus 
was found in· greater numbers than in collection ·11, 

In the next three collections the water deepened a little, although the level of the water 
was still rather low. Thus Gyraulus aitissimus..lncreased and Physa ~showed a consider• 
able decrease in numbers. In collections 16 to 18 the depth of water reached the optimum 
level for Gyraulus altissimus to flourish while Physa ~continued to decrease. Following 
this the water became shallower once again and Gyraulus altissimus decreased as Physa gyrina 
increased. Fossaria obrussa decame.i found conditions most favorable for its development and 
is more abundant here than in any other collection. 

Collections 23 to 26 show a slight increase in the depth of water with a consequent rise in 
. numbers of Gyraulus altissimus and a decrease of Physa gyrina. Conditions were still favorable 

for Fossaria obrussa decampi. In the last two collections of the marl unit the depth of water de­
creased once more. Vegetation became more abundant and the bottom muddy. Gyrauhis !!!!!_· 
~decreased somewhat· as did both Physa gyrina and Foss aria~ dec am pi. 

Unit 4, humus. In the las,t two collections the total percentage of land snails became great• 
er than the freshwater specie~. The water level once again was very low and the bottom cholted 
with vegetation. A deep mud bottom was present and the formation of peat took place. 

QUANTITATIVE DISTRIBUTION 

Variation with Lithology 

General Statement. The faunas o{ the Castalia deposit begin in the collection immediately 
overlying the blue lal<e·clay and continue throughout the various lithologic units. The change 
in abundance of shells from one collection to another is the direct result of a change in.environ­
mental conditions. A graphic representation of the total number of shells' in eacb collection is 
shown in fig. 3 (opposite p. 32). 
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Unit 1, lower marl. Coller.tion 1 contains 2,400 shells but was undoubtedly more populated 
than is shown. 1-" h~ iac-:tor ;,.ere 5.~ one cf hum an error. The collection, when extracted from the 
section,. was sa~urated with running wat~r making it difficult to judge the normal amount of sam­
ple. Were it not for this, the collection should have contained as many shells as the two direct­
ly above it since all three collections have the same lithology. In collections 5 and 6 the shells 
increase abruptly. Collection 6 contains more than twice the number of shells as the collection 
below it. The land snails constitute the greatest percentage of individuals in collection 6 due 
to a change in lithology. The clay and S!'lnd of the previous collections are replaced by peat, 
which indicates more favorable conditions for the land snails. 

Unit 2, peat. ·Collection 7 is as replete with shells as collection 6 and the land snails are 
still dominant. The collection includes a .little sand and contains more shells than any other 
collection in the _peat unit. There. is. a sharp drop in the number of shells in collection 8 but. 
the land snails are still more abundant. In collections 9 and 10 the amount of shells increases 
once again and the freshwater species regain numerical superiority. A small amount of sand is 
present in• collection 10. 

·,, 

Unit 3, upper marl. Collections 10 and 11 contain large amounts of sand and very few 
shells. The number of shells increases as rapidly in collections.13.to 15 as they decreased in 
11 and.l2. There is less sand and more peat members appear in the gray marl. A band of· 
cream-colored marl occurs above this in the next ·two collections. and the number of shells 
decreases. The gray marl reappears in collections 18 to 20 and collection 18 contains the 
greatest number of shells in the deposit. In collections 21 and 22 the cream -colored marl 
reappears and the shells decrease. Collections 23 to 28 are a mixture of gray and cream-col­
ored marl and, with the exception of collections 27 and 28, show a nearly uniform abundance 
of shells. , The land snails become dominant in collections 27 and 28 and remain.so for the 
last two collections in the deppsit. 

Abundance by Groups 

Of the four groups represented,. the freshwater pulmonates are the most numerous, consti­
tuting a majority in two-thirds of the collections. The fresh,.,ater gill-breathers are present in 
twelve of the collections but only in very small numbers, The iand snails constitute a major~ 
ity in one-third of the collections but are present throughout the remaining collections in minor 
amounts. The pelecypods are an insignificant group in the Castalia deposit. They are repres­
ented in small numbers by only one species. 

Abundance by Species 

Indigenous freshwater species. The indigenous species are those.which lived and· flourished 
where the deposit formed. They generally comprise the greatest percentage of the faunas. 
Some speCies, however, were present in minor amounts and still inhabited the depositional area. 
They, therefore, must also be considered indigenous. The following four species, all lung 
breathers, are indigenous. 

Gyraulus altissimus is the most abundant species in the deposit. It varies from 13 to 55 ,per-. 
cent throughout the collections and is most abundant in the cream-colored mar 1 (collections 5, 
16, 17, and 18) where it exceeds 50 percent qf the total individuals in the collections (see fig. 
4, opp. p. 32). Fossaria obrussa decampi is the second most abundant species in the deposit. 
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lt is most abundant in .the gray marl (collections 14, 15, 18, 19, and 20) and least abundant in 
the peat unit and sandy collections (11 and 12) of the upper marl unit, (See fig. 5). Physa n· 
rina ·shows its greatest ab!.lndance in the sandy collections (11 and 12) of the upper marl unit. 
E;clucling these high percentages, it is still more abundant in the marl units than elsewhere in 
the deposit. (See fig. · Ferrissia pa~allela is present in twenty-six collections •. It'is most 
abundant in collections 9 and 10 of the peat unit and the very sandy marl collection ( 11) above 
it. Ferrissia earallela is .not present 'in collections .14 to 17, but reappears in smaller numbers 
throughout the remaining collections of the deposit (Fig. 7, opp. p. 34). 

Non-indigeno~~~water species. The intruders did not inhabit the place of deposition but 
were washed, floated, or blown into it. Some species lived in other parts of the· lake and others 
were washed into the lake by streams that emptied into it. The ten remaining freshwater species 
are intruders. The first six species ·discussed are lung breathers, the next three are gill-breathers, 
and the last species is a pelecypod. · 

~~ trivolvis occurs in only eight collections and these are ali below collection 14. 
Collection 12 contains seven specimens and represents its greatest abundance in the deposit. This 
would seem significant, in view of its large size, but the fact that it is·found in a sandy marl · 
where no muck bonom exists would discount its importance. Planorbula armigera is found in 
all but eight collections. It reaches its· greatest abundance in the first ten collections. Found in 
considerable numbers throughout the lower marl~ it becomes most numerous in collections 8 and 
9 of the peat unit. · lts preference for stagnant, shallow water .would account for this. It is virtu• 
ally absent in collections 11 to 22, but is present in very small amounts in the collections above; 
Gyraulus ~ is present in small numbers in the top part of the upper marl' unit. There are also 
individual specimens in four of the remaining collections of the deposit •. Foss aria modi cella oc• 
curs mainly in the lower. marl. It is more numerous in collections 2 and 3, and the top seven 
collections of the upper marl unit. Promene!_U~ exacuous is represented by individual specimens. 
in collections 20, 23, 24, and 25 of the upper marl unit. Stagni£_~ umbr~ occurs as indivi· 
dual specimens in collections 4 and 6 of the lower marl uni~ and 23 and 25 of the upper marl 
unit. 

Pomatiopsis lapidaria is present in small numbers mainly iri the top part of the upper marl 
unit and in the humus unit.. Pleurocera ~·tractum occurs as a single specimen in· collection 
4 of the lower marl unit~ Goniobasis live'scens is represented by two specimens in collection 26 · 
of the upper marl untt:and one specimen·in collection 30 of the humus unit. 

Pisidium casertanum i~ present in twenty-three collections 'but does not exceed 5 percent of . 
the total individuals in any collection. It is most abundant in collections 24 and 25 of the upper 
marl unit. 

DESCRIPTION OF FIGURES 3 - 6 (OPPOSITE PAGE) 

Fig. 3. Graphic representation of the total individuals in each collection of the Castalia 
deposit. ·· . 

Fig. 4. Quantitative distribution of Gyr~ altissimus (F. C. Baker) in the Castalia 
deposit. 

Fig. 5. · Qu'anti tative distribution .of Fossaria obrussa dec am pi (Streng) in ~he Castalia 
deposit• · 

Fig. 6. Quantitative distribution of Physa gyrina (Say) in the Castalia deposii. 
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I 
Land snails. The following three species are considered indigenous. While not actually 

11 ving in the body of water, they \II ere nevertheless found' iri abundance at or neat. the edge of 
u. Carychium exiguum is the most abundant lanc,l species.; lt is ab~ent only in collection 19. 
and elsewhere ranges from o. 4 to 39 percent. It is present in considerable numbers. in all col• 
lecdons except 1G to 2.1 of the upper marl unit. Carychiu~ exiguum is most abundant in col• 
lection 6 of the lower marl unit and collection 7 of the overlying peat unit (See fig. 8, OPP.• . 
p. 34). Gastrocopta tappaniana is the second most abundant land snaUin the deposit. it 11 
present in all collections and varies from 1. 3 to 19.5 percent.. 1'hia species is most abundant 
in collections 13 tO 15 of the upper marl unit. It is also numerous in collections 1, 2, and 6 . 
of the lower marl, collections 27 and 28 of the upper marl, and the humus Unit. (See fig. 9, ,' 
opp, p. 34). Oxyloma ~· while not as numerous as Gasuocopta tappaniana or Carychium · 
~xiguum. was still an inhabitant of the water's edge. It is generally more numerous in the up• 
per marl unit and pe.rcentage9 in the other units are considerably lower. See fig. 10, opp.; p •. 
~ I 

The following species, while not indigenous, inhabited the mud fiats not far from the 
edge of the water. . Vertiso ~ is most abundant throughout the upper marl unit.; It is ~lso 
fairly numerous in. the peat and humus units. Strobilops labyrinthica, generally a woodland 1 

,'!. 
specie&, is occasionally found close to the water under sticks and stones. This was probably the 
case in collections 1, 2, 3, and 6 of the lower marl unit: collections 'l and 8 of the peat unit; 
collec~ions 27. and 28 of the upper marl unit; and the humus unit. The species is much. more 
R!Jmerpus in· these_cpllections than elsewhere in the deposit~ s'uccinea ~is found .:hiefiy in 
the upper .marl_ unit but in very small numbers. This is normal as this species is not known to. 
congregate in ·large numbers. 

T.he following forest species number less than 1 percent in most collections and never more 
than 4 percent. The higher percentages are usually in collections where the forest cover was 
more abundant. These species are: Retinella binne~ana, Punctum minutissimum, Carychium 
~ canadense. Zonitoides arboreus, Retinella indentata, Helicodiscus parallelus •. ·Euconulut 
~· Vertigo milium, and Gastrocopta contracta. ; · 

. i 
The remaining forest species are represented in insignificant numbers. None of the species 

exceeds six specimens in any one collection or totalt morelthan seventeen in the eniire deposh. 
These species are: Ventridens demissus, Haplotrema concavum, Pueides albilabris~ Stenotrema 
monodon, Strobilops ~· Vertigo ovata, and Triodopsis tridentate juxtidens. · · 

I 

' 
i 

· AGE AND COR.RELATlON OF DEPOSl1' 
I 

Comparison with Pleistocene Faunas 

d~neral Statement. The Castalia deposit -is compared with other deposits from the stand• 
poinfof both similarities and diflerences. · The comparison is made on geologic geographic, 
and ecologic bases. In this w_ay, a more accurate determination of age may be established •. 

Middletown, Ohio deposit. Sterki's (1907) "pre-glacial" deposit contains no q.,antitative 
data. Both land and freshwater species are present. Those marked with an asterisk in the fol· 
lowing list are present in the Castalia d~posit. 1'he list is composed of the following species · 
(names have been brought up to date): Mesodon elevatus, "Haplotrema concavum, Anguispira 
alternata, Stenotrema hirsutum, 0 Stenotrema .!!!!.!• Mesodon.thyroidus, Allogona'erofunda, 

1'riodopsis tridentata, Goniobasis sp., 0 Hel1soma trivolvis, .Anguispira ~1. •pomatiopsis 
lapidaria. 
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Wayne is (1958, P• ii) quantitative study of a pto•i<ansan ioess reveais a toiai of twenty 
· species; eighteen of which are terrestdai. Only six of these ire found in the castalia deposit. 
the dissimilar species ire the foiiowing: steiio_ttema hii.iuttim, o~yioma decampi gotii~i; 
Retin~iia. ~lectiina; G~s_ti-_oc;opta proarmitera, Discus _cronkhitei, coiumeili! ¢dent_uia, Viii• 
to_nia cr. v. exc~ntrica, _ci~nelli! iul:ltic_a, Hendersonia o.Cclilta, Puplila mus<:otiirril · Wtti89 -- ..... - ~ 

aie¢str~s oiightoni; Vertfgo ei~tiot; vertigo goi.ildi hu&ri.Cliti, Vertigo cf. modesta •. 

C:ieveiand ioess, Ohio. · 'this early Wisconsin ioess described by Leonard ( i953) contains 
essen daily tertestriai · faupuies. Five freshwater spedes are present but only Gyrauliis p_ait~t-• 
s_oru is represented by more than one specimen. ThiS deposit is included here to show the 
coinposition of early Wisconsin terrestrial faunuies and to compare theni with the terresttiai · 
spe¢ies in tlie castalia deposit. . Twenty species occur in the loess but only six of them also 
ocour in the castalia deposit. . . 

Otie_toil Moisto_don_ sit~, __ 6hio. file Orleton deposit, ot iate Wisconsin age; contains botii 
land and freshwater species (La Rocque, i952). It is n1iich smaiier than the castalia deposit; 
but contains a surpriSing number of iaenticai species. of the twenfy•one spedes present; the 
toJiowtng eleven are fouhd hi the dastaHa deposit: HeliSoma_ ttivcllyl.s, Pianorbula atmig~f•• 
Qyre,u}us aitissimus, g. crista; Promeneitis exaciious, Physa gyrina, i=etrissia patalleia; Oxt~. 
l9ma ret\isa; 5tenotr¢ma ieaii; HaW . .1H_a minuscuia; Vertigo ovata, Five of me remaining 
species, whiie not identical; nevettheiess occupy me same type of environment as tt ve oi tile 
spet.ies in the Castalia depoSit •. Another similarity exists in the absence of arnnicoHds iii both 
deposits. Vaiya_ta leWiii; an opetculiu:e, is iiot found in the Castalia tiep6Sit but thiee otiiet 
opercuiates are pre~ A significant ecologicai difference between the h·io deposits is th~ . 
presence of MuscuHum and sphaerium in the brleton deposit. the Castalia deposit compares 
favorabiy with the biack layer of the orieton depoSit but not with the gray layer and .the per• 
ceiitagea of identicai species in each of the deposits. are qUite dilferent. · . ,, 

_Ru~ii Lake; ohio. this ni.oliuscan assembiage;. post-Wisconsirt in age,' is thought to have 
Hved in a iitget Rush Lake (Baker; i920, P• 44i)• It is discussed here because 1t contains boili 
_Amn.ic_ola and ~al\i_~t4• both of which are not found in the Castalia deposit. Ainnicoia Justtica 
and Amntcoia leigh toni compose the greatest percentage of total specimens in the depoSit. . two 
speCie£ (four varieties)· of \'aiv_ata are present but in rather amaii numbers. Gyrauius jlidssimui, 
third in· abundance, is found in the castalia deposit. this deposit is aiso distinct from the cas• 
taHa deposit by the presence of Naiati fragments and the absence of iand snails. tbe oniy ape• 
cies common to the castalia deposit are GYrauius altissimus; Prornene~ exa~iloiis; ~%assaria · 
obMsa de¢ampi, and F~rtinia paraneia. 

't!>rontointergiaciatFAiln,i. __ this fauna, described by Baker (i931); whose exact age ii 
itHi in dispute_; is given to show the contrast between a Great Lakes Iauria and that of the 

••••••••••·•·•••·•••••••••••••••••••••·•··•••••··;••~••~•;,;,;;;;eot.,;o.;o;;;;,,;,,,;;;;.;;.: ..••. i.i.:e,;.;;o..••·••~•~•-~·••••~i·,, •• .-•• ~ .•••• ~ •• ·,·.~· •• ,;,;;,;,••••••••·•••••••~t••••••••••••••••••••••:;; 

:DESCRiPTION OF fiGUREs 7 • i6, OPPOSITE PAGE ·: 

Fig. 7. Qii~ndtative distribution of F#rissia paraileia (Haldeman) in the CastaHa deposit. 

Fig. s. Quantitative distribution o(cary_cii1um exiguum (say) in the _Casfaua deposit. 
. . . ~. '· .. 

Pig. 9, Quantitative distribution of GastroC.opta tappaniana (c. a. Adams) in the Castalia deposit,. 
. . 

Fig. 16~ Qu~ntitative dutribution6f oxyioma ~(Lea) hi the castalia deposit. 
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Cast ali a deposit. No quantitative ·data are given but the contrast becomes most apparent in 
the presence and abundance of Naiades. Of the twenty-six species present; only Gyraulus altis­
~ is found in the Castalia deposit. The species are as follows: Amblema rariplicata, Ligu­
mia ~ Lampsilis siliquoidea rosacea, Elliptic dilatatus, Pleurobema·coccineum solidum, 
Lampsilis ,ventricosa, Obovaria olivaria, Anodonta grandis, Quadrula pustulosa, Sphaerium n. 
sp., ~ emarginatum, ~· sulcatum, ~· solidulum, Pisidium compressum, Pleurocera ~· 
Goniobasis haldemani, Stagnicola palustris elodes, Gyraulus altissimus, Helisoma anceps ~­
atum, Vancleaveia emarginata canadensis, Cincinnatia cincinnatiensis, Physa niagarensis, P. 
sayii, Birgella subglobosa, Valvata tricarinata, Campeloma rufum. 

Castalia marl. Perhaps the most interesting comparison is with Sterki's (1920, pp. 178-
183) list of species from the Castalia marl. From his total of eighty species, fifty are land 
snails and thirty are freshwater species. The writer's list of fourteen freshwater species and 
twenty-three land snails totals only thirty-seven species. Eighteen species of land snails and 
eight freshwater species are common to both lists. The species are as follows (the nomencla­
ture has been brought up to date): Freshwater species, Fossaria modicella; Helisoma trivolvis, 
Gyraulus crista, Planorbula armigera, Physa gyrina, Goniobasis livescens, Pomatiopsis lapida­
ria, Pisidium casertanum; Terrestrial species, Zonitoides arboreus, Hawaiia minuscula, ~­
~ indentata, Euconulus· ful vus, Haplotrema concavum, Helicodiscus parallelus, Punctum 
minutissimum, Stenotrema monodon, Strobilops labyrinthica, Pupoides albilabris, Gastrocopta · 
contracta, §· tappaniana, Vertigo~· ~· morsei, ~· milium, Oxyloma ~· Succinea 
avara; Carychium exiguum. 

The vast difference in total number of species between the two lists results from Sterki 's 
method of collection. His specimens, instead of being taken from a measured section, were 
obtained in the following manner ( 1920, p. 177): "At some places they (the shells) were found 
in extraordinary numbers; for example, in a perpendicular, artificial bluff at the end of a dig~· 
ging, about four feet from the surface, there was a· layer about three inches thick, which was ·­
chiefly composed of small and minute shells.. The marl of this layer was quite soft, loose, and 
of finer grain than above and below, and through atmospheric influences had disintegrated to 
fine sand and dust. The dust and clean shells had accumulated on a narrow ledge at the foot 
of the bluff. Somewhat less than a quart of it was scooped up and taken along • • • • Most of 
the larger shells were picked up at various places where a steam shovel had been working but 
many were taken in situ. Siftings for the smaller ones were gathered here and there, especi­
ally where they had been washed together by rains." 

Sterki (1920, p. 177) also states that not only do the land snails predominate in the num-. 
ber of species,· but also that "the proportion is still more marked with the number of specimens." · 
In the writer's measured section· the land snails were more abundant in only 9 of the 30 col­
lections but never exceeded 60 percent of the total individuals in any of these collections. 

Age of the Faunas 

General Statement. An age determination by means of molluscan faunas is sometimes un­
certain, not only due to the close similarity of Pleistocene and living faunas, but also to ·the 
fact that few assemblages have received enough detailed treatment to compare with newly dis­
covered faunas. The age of the Castalia deposit has been established with reasonable certainty, 
however, not only from molluscan faunas but also from a radiocarbon dating of wood fragments 
in one of the peat layers in the Castalia marl. 
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Age d_etermination by molluscan faunas. There can be no doubt. that the Castalia deposit 
was-formed· duri,ng the Pleistoce.ne. Of the 37 species prese11t, only· four .are found in Pliocene. 
deposits. Age ranges for all of the species were sought in the .literature but only .24 were found. 
These.24 include all of.the.species important from a quantitative standpoint. An exception to 
this statement is Physa gyrina, one o(the more abundant species.fn the deposit. This is not as 
important as it might seem, however, as the identifications of species of Physa have· been. 
changed too frequently. t() be· reliable. · -

Records of the 24 species reveal th~ following facts: only three species are.a.bsent from 
sediments of early Wisconsin time: six species are absent from· sediments of Kansan age; 11 
species. ar~ not prE:seQt, in sediments of Afto_nian. age; and 16 species are not found in deposits 
of Nebraskan age. These data alon~;: would rule out an age older than a Kansan one. A· late 
Wisconsin .age seems to be the. q~ost probable. All of the species. of the deposit are found liv· 
ing today except Gyraulus_ altissimus and this would indicate at least. a:Wisconsin age. Tbe 
inference that G. altissimus is extinct must be made with some reservations. While extinct in . 
Ohio, it has be.en reported living in. southern Saskatchewan (Russell, 1934) and .in North Dakota 
(Winslow, 1921).- From a quantitative s~andpoint, it shoulp also be kept in mind that G. _altis· 
~ ~s the most ·abundant species in the dep_osit. _A land species, Carychium exile -~;na~ •. 
is also extinct in.Ohio.but has been found living .in other states.; This would also support·a late 
Wisconsin age. · - · .. · · 

. . . . . . . 
Fossaria obrussa decampi, second most abundant in the deposit, has ·not been .found as yet 

in deposits older than late Wisconsin. Although abundant as a Pleistocene fossil, it ls rare in 
recent faunas; Baker (1~35, · p. 270) believes the form to IJe nearing extinction. Th.e only 
living occurrence in Qhio _is noted by Sterki (1920, p.- 174) who. states that it has )leen found 
living in Summit Cou!}ty •. 'l;'~s identification could,be wrong, however, as .he states ~at the 
few spec;imens foun.d little resembled the. normal decampi. COJ1sider~ng that this is a variety 
of a species, Sterki's.identification may not bear much weight because it is possible.that.the 
form has merely been misidenqfied it:l. earlier deposits._ It may be also added that misidenti· 
fications are not always restricted to varieties. One ha:s only to consider the present state of 
the genus ·Physa and. the former confusion which exi~ted in identification of the Sphaeriids, 
Assuming that Ste.rki 's ~dentification could be wrong, the two most abundant species in the . 
deposit are extinct in Ohio. This:furnishes additional evidence from a quantitative standpoint. 
With the· facts ~nd assumptions presented above, a late Wisconsin age is th~refore advocated. 
for the Castalia deposit. 

Age. determinati_on '~>t ra~ocarbon dating: While it is a fact that tht: stages of the qreat .­
Lak~s occ1,me.d during Wisconsin time, the times at .which the diiferent sh.orelin~s. were formed 
was not known. Radiocarbon dating has supplied .the answers and is used here as additional aQd 
more exa~t evidence for a datiqg of the Castalia deposit. Wood from a layer in front of the 
Grassmere level in the Castalia marl has been dated at 8, 513 years by radiocarbon, plus or 
minus 500 years (Libby, 1251, p. 292). Since the Castalia deposit is located on the Elkton 
level just below the Grassmere (see fig. 2), the age-of the Castalia deposit is probably a 
thousand years less than the figure given above, making the period of formation between 
7, 000 and 8, 009. years ago. Thus ~he late Wisconsin age indicated by the Mollusca is sub· 
stantiate.d, , · · 

. ' 
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CHECKLIST 01' NEW BiWNSWlCK NON•MAIUN£ MOLJ,USCA 

A. LA ltOCQUE 

Little eollecdng bas been done in New Brunswick; one M the Maddme Provinees ot Ca11ada; 
adjOining Mitlne, Quebec, and Nova Scotia. Nevertheless. prlrtted records go back at leaano 
1884 (see References·Ctted, Matthew) and others have appeared at intervalS since then. the 
wrlter•a Catalogue (La Rocque, 1953) incorporated some of these records but statements on range 
were ceceaiatUy brief so that New Brunswick is not mentioned apecificauy under individual spe• 
C1e• unleu that province happened to be the eaatern margin of its range. ; Comparison of the liat' ·;' 
given below \~bh those let adjoining areas w111 show that many tnore mollusks probably occur 'in' · 
~ew Brunswick than the records indicate. Perhaps this list wUl stimulate collectors to greater 
Activity in the area~ the pages of sTERI<J.ANAwlll be open to anyone wishing to supplement 
the following lise • 

.4• NAIADES 

i. ALASMlDONTA UNDULAtA (Say) 1817. 
Nylander 1914: 140~ La Rocque 1953: 86. 

2. ANODONTA MARGINATA Say 1817. N)· 
lartder 1914: 1"0. La Rocque 1953: 88. 

8. ELLIPTIO COMPLANA'i'US.(DUlwyn) 181? 
Wbiteaves 189&: .10. Nylander 1914: 140. La 
itocque 1953: 91. 

4, MARGARltlFEU MAitGARitiF~Itd .;:..m-
.. · ftlieui) ·11&8. · Nylander 1914: 140• t.ar.chfotd · 

'· 1911: 19. St. CroiX River, neat St~ Stephens. ; 
La RocqUe 1953: 85. 

· 2. SPHASlUIDAE 

&. SfiHAEIUUM STiUAtlNUM (t.amatck) .to.:~" 
Nylander 1914: 140. La Rocque 19531 116. 

3. FRESHWATER PULMONATE$ 

6. FERlUSSlA BORSALIS (Morse) 1864. Ny• 
lander 1914: 140. La Rocque 1953: 295. ., 

,·1 

'l. G'YRAUt.US OEFLECTUS (Say) 1824, 
Nylander 1914: i41. La Rocque 1953: 294, 

8. HELISOMA ANCEPS (Menke) 1830. 
Nylander 1914: 141. La Rocque 1953: 286. 

'· 9~ '?HEl..ISOMA·ANCEPS AROOSTOOKENS! 
(Pilsbry) 1895. Nylartder 1914: 141 (Maine 
only), possible for New Brunswick. ·La Roeque 
1953: 28'1. . 

; ·10. HELlSOMA ANCEPS PORTAGENSE · 
(Baker) l90S, Nylander 1914: 141.. La 
Rocque 1953: 287. ·. ·' 

11. HELISOMA CAMPANULATUM (Say) 
1821. Nylaildet 1914a 141. La Rocque 

.1953: '288. 

. 
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12. HELISOMA TRIVOLVIS (Say) 181'1. ·~ . 
Nylander 1914: 141~,} L~ Rocque 1953:. 291 •. , 

13. PHYSA ANClLLARIA Say 1825. Ny• 
. lander 1914: 141, not. mentioned for New 
, BrUnswick but present in adjacent paru of . • 
Maine and Quebec. La Rocque 1953: 29'7. 

1 ~ \ •• • • ' 

. 14.' PHYSA HETEROSTROPHA Sayl817. 
Nylander 1914: 140. La Rocque 1953: 298. · 

15. PHYSA SAYII Tappan 1839.' Nylan• 
der 1914: 141. · La Rocque 1953: 300. 

::·· . : 

16. STAGNICOLA EMARGINATA CANA- ·· 
DENSIS ( SOwerby) 18'72. Nylander '1914: 

. 140, Temiscouata Lake, Quebec, only; 
possible for New Brunswick. · La Rocque · 
1953: 27'1. 

·\. . 
'18. STAGNICOLA EMARGINATA MIGH• 

EL.Sl (B~nney) 1865. Nylander ~914: 140, · 
Maine.only; possible for New Brunswick. : 

. La Rocque 1953: 2'1'1. 

J; ;j. ·.·: :: .. . l f ... ;. •;) \/; ··:; .. 
: ··,5. J,ANP. GASTROPODA : .. 

~' I ' 

19. ANGt)lSPIRA ALTERNATA (Say) 1816 •. : 
Matthew 1884. Bailey 1903: · 15. La Rocque 

.1953: 3~0.' ,.. 

l-r. · .. ·· .. 1 •• _ ·. 

20. ARION ClRCUMSCRIPTU~ Johnston: 
1828. La ROcque 1953: 323. Dundee and 
. Dundee 1958: 52 •... · 

~1. ·cARYCHIUM EXIGUUM (Say) 1822. 
. Bailey 1903: 15. La Rocque 1953: 339. 

. ·. 22. CEPAEA HORTENSIS (MUller) 17'14. 
· ·Bailey 1903: 15. La Rocque 1953: 339. · 

. 23. CIONELLA LUBRICA (Milller) 17'14. 
Bailey 1903: 15~ La Rocque 1953: 339. 

. . . 

• • 24. DISCUS CRONKHITEl {Newcomb) 
1865. ·, Bailey 1903: 15 (~ striatella). 
Nylander 1914: 141 (Pyramidula). La Roc• 
que 1953: 321. 

:·· 25~ EUCONULUS FULVUS (Milller) 1'1'14. 
. Bailey 1903: 15 (Zonites fulvus) •.. La Roc• 
que 1953: 311. 

; 

. 26. GASTROCOPT A CORTICARIA {Say)· 
1816. Bailey 1903: 15 (Pupa). La Rocque 
1953: 331. ' . . ' •. :· .: . . . . .. . . . 

27. HELICODISCUS PARALLELUS{Say) 
1821. Bailey 1903: 15 (~· ~>· La 

· Rocque 1963: 322. . · , .· : 
28. HYGROMIA HISPIDA (Linnaeus) 

1'158. Bailey 1903: 15 (Fruticicola). 
La Rocque 1953:.302. 

. ·, .... 
29. MESODON SAY ANUS (Pilsbry) 1906 •. 

Matthew 1884 (Helix Sayii Binney). Bailey . 
. 1903: 15 (Meso~yii). La .Rocque 1953: . 
305~ . : 

30. OXY,CHILUS CELLARIUS (MUller) 
1774 •. Bailey 1903: '15 (~); La 
Rocque 1953:·312. : ,. . -. . 

31. PARAVITREA MULTIDENTATA (Bin• 
ney) 1840 • .Matthew 1884 (Hyal1na). La 
Rocque 1953: .314 •. · . i 1 • 

I .. 

3~. PUNCTUM MlNUTiSSIMUM (Lea) 
184;1. Bailey 1903: 15 (Microphysa em.·, 
~ Drap.)., La Rocque 1953: 322. . · 

33. RETINELLA ELECTRINA (Gould) 1841. 
Bailey 1903: 15 (Zonites ,viridulus). La . 
Rocque 1953: 313. . .. : . . .. ' . 

·'"·''· S4. STENOTREMA FRATERNUM CAVUM 
•). '(Pilsbry) 1911. Nylander 1914: 141 (Poly· 

).gvra monodon cava) •. La Rocque 1953: 304 • 

·., 35. ,STENOTREMA LEAU (Binney) 18'78. 
Matthew 1884 (Helix monodon Rack). Bai· 
ley, 1903: 15 (Stenotrema Monodon Rackett) •. 
La Rocque 1953: 304 (Stenotrema monodon) •. 

i 
' 

36. Sl"RIATURA EXIGUA (Stimpson) 1850 •. 
Bailey 1903:' 15 (Zonites)~ ·La Rocque 1953: 
317. 
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37; STROBILOPS LABYRINTHICA (Say) 1817. 
Bailey 1903: 15 (Strobila). i..a Rocque 1953: 330. 

38• SUCClNEA AV ARA Say 1824, Bailey 
1903: 15. La Rocque 1953: 328; 

39. SUCCUiEA OVALIS Say 1817, Bailey 
Ul03: 16 (5. ovalis and S. obliqua). Nylan• 
der.l914: l4~ Rocq~e.~29. ·. · 

40. TRIODOPSIS ALBOLABRIS (Say) 1816 •. 
Matthew 1884 (Helix). Bailey 1903:·15 
(Mesodon). La Rocque 1953: 306. ' · . · ·. 

41. VALLONIA PULCHELLA (Muller) 1'774. 
Bailey 1903: 15. · La Rocque 1963: 338 •. 

42. VERTIGO GOULDII (Binney) 1843, 
Bailey 1903: 15, questioned~ La Rocque 
1953: 334. 

43, VITRINA LIMPIDA Gould 1850. ' . 

Bailey 1903: 16. La Rocque 1963: 317. · 

44. ZONITOIDES ARBOREUS (Say) 1816. 
Matthew 1884 (Hyaliria), Bailey 1903: 16 
(Zonites). Nylander 1914:'141• La Rocque 
1953: 316. 

45. ZOOGENETES HARPA (Say) 1824• 
BaUey 1903: 15 (.1\canthinula)• Nylander. 
1914: 141 (ZoGgenitis), · La Rocque 1953:. 
338. . 
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CHECKLIST OF NEWFOUNDLAND NON-MARINE MOLLUSCA'l 

A. ·LA ROCQUE ' 

. ··,·. 
The list given herewith is the fourth of a propased series (see STERKIANA 1: 19·22). Earlier 

. lists for Ohio appeared in STERKIANA (1: 23-49), for Wyoming (3: 1~9), .and for New Br~nswick · 
(3: 40·42). ' . ' l' .... ,,,: ' 

,• ,·• · ... 
The non-marine Mollusca of Newfoundland present extraordinary interest first, because their 

presence on this island may throw some light on the connection, if any, of the island with the 
mainland since Pleistocene glaciation and second, because of the unusually large European ele• 
ment represented. The island has beert-visited by Europeans for more than four centuries; there­
fore, this large· immigrant contingent may be explained quite naturally. It has given rise to 
some speculation involving even a possible Pleistocen~ connection with Europe but evidence for 
this is extremely tenuous. Nevertheless, a detailed list of the species that do·occur.on the. island 
i• necessary background for discussion, .. ''': .. : · · · 

'.:'' ··./ .: ,,· 

.The non-marine Mollusca of Newfoundland are particularly well-known thanks to papers by: . 
. Vanatta (1925, 1927, 1930) and Brooks and Brooks (1940). The oldest paper cited is that o.f Pack-! 

ard (1863) but it was preceded by earlier ones, not cited here because their content has been in· 
cliJrled in later lists. .· . . 

. '~ . 
The list presented here does not pretend to be complete although· every effort bas been made. 

;; tO render it so. · Notes .on additions and corrections will be gladly received by the writer or. if 
.. : they are extensive enough, they may be ·presented in STERKIANA. · 

1, NAIADES 

1. ANODONT A"BROOKSIANA van. der Scha• 
I 

~ie 1938. Brooks and Brooks 1940: 75 •. La 
~ocque 1953: 87 •.. 

~·' . : 
2. · ANODONT A MARGINAT A Say 1817. · Van· 

~tta 1925: 93, Junction Pond, Whitbourne;.Van· 
~ma 1927: 114, Otter Pond near Plum Point. 
Brooks and Brooks 1940: 75, La Rocque 1953: 88. 

3~ MARGARITIFERA MARGARITIFERA (Lin• 
naeus) 1758. Packard 1863: 401-429. Brooks 
and Brooks 1940: 75. La Rocque 1953: 85. 

. 2. SPHAERIIDAE . ·. 

4, SPHAERIUM OCCIDENT ALE (Prime) . 
1860. Vanatta 1927: 114, Otter Pond near 
Plum Point. ' La Rocq!le 195.3: 114•) "' '· . 
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3, FRESHWATER PULMONATES 

5. FOSSARIA OBRUSSA (Say) 1825, Brooks and 
Brooks 1~40: 76. La Rocque 1953: 285. 

., 

6, FOSSARIA OBRUSSA BROOKSI (F. C. Baker) 
1935. Brooks and Brooks 1940: 75. La Rocque 
1953: 286. 

7. FOSSARIA UMBILICATA (C. B. Adams) 1840. 
Brooks and Brooks 1940: 75. La ·Rocque 1953: 286. 

8. GYRAULUS HO&~ENSIS F. C. Baker 1934. 
Brooks and Brooks 1940: 75. La Rocque 1953: 294, 

9. GYRAULUS PARVUS (Say) 1817. Vanatta 
1927: 114, Otter Pond near Plum Point, East Brook 
at St. Barbe Bay,· Eddies Cove Brook. Brooks and 
Brooks 1940: 75. La Rocque 1953: 294, 

10. HELISOMA CAMPANULATUM (Say) 1821. 
Brooks and Brooks 1940: 75 <!!· S• ~). A· 
synonym of .the type variety, according to Baker 
1928:• 345, " I . , " ' 

11. HELISOMA CAMPANULATUM DAVISl (Win· 
slow) 1926. Brooks and Brooks 1940: 75. La Roc· 
que 1953: 288, 

I 
12. HELISOMA CAMPANULATUM FERRISSI F. 

: c. Baker 1945~ 452,' La Rocque 1953: 289 (not 
Newfoundland)~ :. · '. :. ·. 

13. HELISOMA CA~PANULATUM RUDENTIS 
(Dall) 1905. · Walker 1918: 97, .·La Rocque 1953: 
28~ .. .. ' ' 

14, PHYSA GYRINA-Say 1821. Vanatta 1927: 
114, Otter Pond near Plum Point, Brig Bay. 
Brooks and'Brooks 1940: 75. La Rocque'l953: 298. 
. ,.,.. ·:. ; ;_ 

15,. PHYSA HETEROSTROPHA ·say 1817. , Brooks 
and Brooks 1940: 75, La Rocque 1953: 298. 

16.(PHYSA MARGARITA Lesson). Walker 1918: 
112. Not listed by La Rocque (1953) and probably 
a synonym of another species. · · · 

..... :. .I 

17, (RADIX PEREGRA GEISERICOLA Beck).· Van· 
atta 1925: 92·93, Junction Pond, Whitbourne. Not 
listed by La Rocque (1953). A misidentification? 

18. (RADIX PEREGRA LACUSTRIS). Brooks 
and Brooks 1940: 75. ~Not listed by La Rocque 
(1953), A misidentification? / 

19. ST AGNICOLA NEWFOUNDLANDENSIS 
Baker and Brooks 1935. Brooks and Brooks 
i940: 75. La Rocque 1953: 279. 

20. ST AGNICOLA PALUSTRIS (Muller) · 
1774. Vanatta 19'25: 93, Sandy Cove and 
Flower Cove (Lymnaea sp.). Vanatta 1927: 
114, Cook Point, Pistolet Bay; Schooner Id,: 
Sandy Cove; Flower Cove; Otter Pond near 
Plum Point~ Brig Bay; Eddie's Cove; Boat Har• 
bour: Big Brooks; Savage Point; St. John's ld. 
Vanatta 1930: 134, Deer Arm, Bonne Bay; 
near Old Port au Choix;· St, John Bay; Brooks 
and Brooks 1940: 75. La Rocque 1953:· 280. 

: •'' 

21, STAGNICOLA PALUSTRIS PAPYRACEA 
Baker and Brooks 1935~· Brooks and Brooks 
1940: 75, La· ROcque 1953: 280. ' · 

' I • : ~ ; ' ' ' ,t '. •, ~ : o • I 

22. ST AGNICOLA PALUSTRIS PERPALU~ 
TRIS Baker and Brooks 1935, ·Brooks and 
Brooks 1940: 75. La Rocque 1953:, 280. 

• .•• , j ·.! •. '(" •• ·:· 

4, FRESHWATER OPERCULATE~ 
' • • l ~ ·: .• 

23, AM NICOLA UMOSA (Say) 1817. Brooks 
and Brooks 1940: 75 ~ ~ var~). La Roc• 
que 1953: 267. i · ·'' 

24, VALVATA LEWISII Currier 1868.: Van• 
. atta 1927: 114, Eddies Cove Brook: Brooks and 
Brooks 1940: 75. La Rocque 1953: 263~:. 

25, VALVATA SlNCERA Say 1824,. Brooks 
and Brooks 1940: 75 <Y· ~ var.), La 
Rocque 1953: 264 • 

26. (VALVATATERRAE•NOVAE Firussac). 
Walker 1918: 131, ,robably.never described," 
The locality is not stated but the specific name 
indicates that this was supposedly from New­
foundland • 

•. 
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5. LAND GASTROPODA · 

27. ARION ATER (Linnaeus) 1746. Vanatta 
1925: 93, Bay Bulls. Brooks and Brooks· 1940: 
74.· Post 1959: 105. t;a Rocque 1953: 323. 

·I ·. ' .. 

. 28,: ARfON CIRCUMSCRIPTUS Johnston 1828, 
Drooks and Brooks 1940: 74. La Rocque 1953: 
323. 

29. (ARION FASCIATUS (Nilsson) 1822.) Van· 
atta 1925: 93, Trepassey and Whitbowne.. Not 
listed by La Rocque 1953; probably a synonym 
of No. 28. 

30, ARION HORTENSIS F~russac 1819. Van· 
atta 1927: 113, Lark Harbour.- Brooks and 
Brooks 1940: 74. La Rocque 1953: 323. 

31, ARION SUBFUSCUS (Draparnaud) 1805. 
Brooks and Brooks 1940: 74. La Rocque 1953: 

. 323. 

32 •. CARYCHIUM EXIGUUM (Say) 18~. 
Brooks and Brooks 1940: 75, La Rocque 1953: 
339. 

33, CEPAEA HORTENSIS (Muller) 1774. 
Johnson 1906: 75, 78: Two Codroy valleys; not 
found on. the east coast; headwaters of Robin­
son's River, west coast of Newfoundland; Ser· 
pentine River: East River, Hawkes Bay; Van­
atta 1927: 112 (Helix), Doctor Hill and Bard 
Harbor Hill, Highland of St. John, St. John's 
Bay; Straits of Belle Isle; French Island =Tweed 
Island, and Lark Island, Bay of Islands. Van­
atta 1930: 133 (Helix),. Tucker's Head, Lord 
and Lady Cove, above Lomond, and Summit 
of Killdevil Mountain, Main Arm of Bonne 
Bay •. Southern Arm, Bonne Bay. Deer Arm, 
Bonne Bay. Pointe Riche, Ingonachoix Bay. 
Hannah's Head, Bay of Islands. Brooks and 
Brooks 1940: 74. La Rocque 1953: 301. 

34. CIONELLA LUBRICA (Muller) 1774. 
Vanatta 1927: 113 (Cochlicopa), Schooner I d.; 
Ha Ha Cape: Tweed Id. : Eddies Cove Brook, 
Eddies Cove: Back of Savage Cove; Bard Har­
bor Hill: Doctor Hill; . Vanatta 1930: 113 (Co­
chlicopa), Tucker's Head, near Point Riche, 
Hannah's Head, and Penguin Head; Brooks and 

Brooks 1940: 75. La Rocque 1953: 339 ... 

35. COLUMELLA EDENTULA (Draparnaud) 
1805, . Vanatta 1927: 113, .Anse aux Sau· .''' 
vages, Sacred I d., Schooner ld., Cape Nor• 

. 'man;. Savage Point, Yankee Point, Ha Ha 
·Cape, ·Doctor Hill. :vanatta 1930: 134, . , 
Tucker's Head. Brooks and Brooks 1940: 
75. La Rocque 1953: 336. 

.-,. 36. DEROCERAS LA EVE {MUller) ·1774, 

. / 

. Vanatta 1927: 113 (Agriolimax campestris), 
Mauve Bay near Cape Baud, Lark Harbour, 

·. Back of Savage Cove, Ha Ha Cape, Yankee 
Point, Flower Cove, Doctor Hill. Brooks 
and Brooks 1940: 74. La Rocque 1953: 319. 

37. DEROCERAS RETICULA TUM (Muller) 
1774. Vanatta 1927: 113 (Agriolimax agres• 

. . • ,. tis), Bard Harbour Hill, Doctor Hill. Brooks 
. and Brooks 1940: 74 (Deroceras agrestis)• 

La Rocque 1953: 319 • 

. 38. DISCUS CRONKHITE! (Newcomb) 1865, 
. Vanatta 1925: 93, Brig Bay (Gonyodiscus ~· 

anthonyi). Vanatta 1927: 113 (Gonyodiscus), 
Anse aux Sauvages, Yankee. Point: (G. ~· 

· anthonyi), Cape Norman, Ha Ha Cape, Back· 
of Savage Cove, Bard Harbow Hill, Doctor 
Hill. Vanatta 1930: 133, Tucker's Head, 

. near Pointe. Riche, and Hannah's Head; 
'·. (~. ~· . anthonyi), Pointe Riche, Grassy I d. , 

St. John's Bay. Brooks and Brooks 1940: 74. 
La. Rocque 1953: 321 •. 

.:·.( .. ~· 39. DISCUS ROTUNDATUS {Muller) 1774. 
Brooks and Brooks 1940: 74. Jacobson 1951: 
34·35, Ferryland. La Rocque 1953: 322 • 

:· .. :: . 40. EUCONULUS FULVUS (Muller) 1774. 
Vanatta 1927: 113, Anse aux Sauvages, 

. ·: Schooner ld., Cape Norman, Savage Cove, 
H~ Ha Cape, Bard Harbow Hill, Doctor 
·Hill. Vanatta 1930: 133, Tucker's Head 
. and Hannah's Head. Brooks and Brooks 1940: 
74. La Rocque 1953: 311. \. 

41. HAW AliA MINUSCULA (Binney) 1840. 
Brooks and Brooks 1940: 74, . La Rocque 1953: 

"315. 
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42. HELICIGONA ARBUSTORUM {Linnaeus) 1758. 
Whiteaves 1904, On. Nat. l'h 192, St. John; Dall 
1905: 2l.(Helix). Brooks and Brooks 1940: 74. La 
Rocque 1953: 302. · · 

43, HELICODISCUS PARALLELUS (Say) 1821. 
Vanatta 1930: 133, Hannah's Head. Brooks and 
Brooks 1940: 74. La Rocque 1953: 322. 

44. HYGROMIA STRIOLAT A (C. Pfeiffer) 1828. 
Brooks and Brooks 1940: 74,' La Rocque 1963: 302. 

45• LIMAX MARGINATUS MUller 1774. Brooks 
and Brooks 1940: 74 (~ arborurn). · Lee 1950: 
68. La Rocque 1953:. 318. 

46. LIMAX MAXIMUS Llnnaeus 1768. BROOKS 
and BROOKS 1940: 74. La Rocque 1953: 318. 

47, OXYCHILUS DRAPARNALDI (Beck) 1837, 
Brooks and Brooks 1940: 74. La Rocque 19531 

312 <9· lucidum). 

48; OXYLOMA GRONLANDICA ("Beck"M<Sller) 
1842. Brooks and Brooks 1940: '14. La Rocque 
1953: 327. ·'. 

49. OXYLOMA PEORIENSIS DECAMPII (Wolf 
in Walker) ·1894. Brooks and Brooks 1940: 74. 
La Rocque 1953: 327. ' 

50. OXYLOMA VERRILLI (Bland) 1865, Van· 
aua 1927: 114, Anchor Cove, Flower Cove, 
Bard Harbor Hill, St. John'slsland •. Vanatta 
1930: 134, Main River and Lomond; near Old 
Port au Choix, St. John's Bay. Brooks and Brooks 
1940: 74. La Rocque 1953: 328. 

61. PLANOG Y'RA ASTERISCUS (Morse) 1857, 
Brooks. and Brooks 1940: 75, ·La Rocque 1953: 338. 

52. PUNCTUM MI'ti!UTISSIMUM (Lea) 1841, 
Vanatta 1927: 113, Bard Harbor Hill<!· m· 
maeum Drap. ) •. v~.natta 1930: 133, Tucker's 

. ~near Pointe Riche; Hannah's Head Q>· 
pygmaeum .!!!.· ). Brooks and Brooks 1940: 74 
<f· pygmaeum .!!!.·>· La Rocque 1953: 322. 

63, PUPILLA MUSCORUM (Linnaeus) 1758. 
Vanatta 1927: 112, Doctor Hill; Anse aux Sau· 
vages, near Cape Onion; Ha Ha Cape, Ha Ha · 

Bay; Cape Norman, Vanatta 1930: 134, Tuck• 
er's Head, and near Pointe Riche. Brookland 
Brooks 1940: 74. La Rocque 1963: 332. · 

54, RETINELLA ELECTRINA (Gould) 1841. · 
Vanatta 1925: 93, Brig Bay (Polita hammo• 
~). Vanatta'l927: 113, A'nse aux Sauvagea, 
Schooner I d. , Cape Norman, Tweed Id. • Ha 
Ha Cape, Bard Harbour Hill, Doctor Hill~­
.!!!! hammonis). H. B. Baker 1930: 198, 

· (Retinella elecuina). ·Vanatta 1930: 133, : 
Tucker's Head, near Pointe Riche;· Hannah's · 
Head; Penguin Head; Middle Arm, Bay of . 
Islands. Brooks and Brooks 1940: 74~ ·La 
Rocque 1953: 313, 

55, STRIATURA EXIGUA (Stimpson) 1860• 
Brooks and Brooks 1940: '14. La Rocque 
1953: 317. 

.. : ·. !, ,, 

56. STRIATURA MILIUM (Morse)·l859, 
Brooks and Brooka, 1940: 74. La Rocque · 
1953: 317. 

67, SUCCINEA AVARA Say 1824. Van• 
atta 1925: 93, Brig Bay and Flower Cove. 
Vanatta 1927: 114, Sandy Cove, Cape Nor• 
man, Yankee Point, Four Mile Cove, Big 
Brook, St. John's Island, Plower Cove; Back 
of Savage Co.ve, Savage Point~ ·vanatta 
1930: 133, Tucker's Head, ·Pointe Riche, and 
Penguin Head. Brooks and Brooks 1940: 7<,., .. ·· 
La Rocque 1953: 328. 

58,' SUCCINEA OVALIS Say 1817. Dall '. 
1905: 58, Balaena Bay. Vanatta 1925: 93, ' 
Flower Cove. Vanatta 1927: 114, Lark Har­
bour, Savage Cove, Flower Cove, Eddie's 
Cove, St. John's Island, Bard Harbour Hill, 
Doctor Hill. Vanatta 1930: 133, Tucker's 
Head, Lomond, and Hannah's Head. Brooks 
and Brooks 1940: 74. La Rocque 1953: 329, 

59. VALLON,IA ALBULA Sterki 1893. Van• 
atta 1930: 134, Tucker's Head, near Pointe 
Riche, and Penguin Head, Brooks and Brooks 
1940: 75,· La Rocque 1953: 337. · · 

60, VALLONIA EXCENTRICA Sterid 1893, 
Brook& and Brooks 1940: 75. La Rocque 1953: 
337. 

. '·. 
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·. 61;, VALLONIA PULCHELLA (MQller) 1774, 
BrookS· ao$J..~rqpks.l~~9: 75. La Rocque 1953: 
338. . . . . . . 

62. VERTIGO ALPESTRIS Alder 1838. Brooks 
and Brooks 1940: '74. La Rocque 1953: 332, 

·; 63•;·NERTIGO ELATIOR Sterid ,1894. Vanatta 
1927; 113; Schooner Island <Y• ventricosa ~·>· 
Brooks and Brooks 1940: 75. La Rocque 1953: 
334 •. 

64. VERTIGO GOULDII Binney 1843. Brooks 
. and Brooks 1940: 74. ·La Rocque 1953:, 334. 

65• VERTIGO GOULDll BASIDENS Pilsbry and 
Vanatta 1900 • .' Vanatta 1927: 113, Ha Ha Cape, 
Bard Harbour Hlll. . Lll Rocque 1953: · 334, . 

' .66. VERTIGO GOULDII COLORADENSIS 
· · .:cockeren-·1891• "Vanatta 1930: 134, Tucker'• 

Head and Hannah'• Bay. La Rocquel953: 334, 

67. VERTIGO GOULDII PARADOXA Sterki 
1900, Brooks and Brooks 1940: 74. La Rocque 
1953: 334. 

68. VERTIGO MODESTA (Say) 1824. Van­
atta 1925: 93, Brig Bay and Fl~wer Cove <Y· 
hopPii)~ . Vanatta 192'7: 113, Anse aux Sauva•. 

!
1 

ges, Sacred Islandoff Cape Onion, Brig Bay,· 
·: Ha Ha Cape, Yankee Point, savage Point, 
{Back ofSavage Cove, Sandy Cove= Poverty 

Cove, Bard Harbour Hill, Doctor Hill. Van• 
atta 1930: 134, ·Tucker's Head; near.Pointe 
RiChe. Brooks and Brooks 1940: '74. La Roc· 
que 1953: 336. · 

, · · 69. VERTIGO MODE Sf A CASTANEA Pilsbry 
and Vanatta 1900. ·.Vanatta 1927: 113, Brandy 
Id. = Schoonei'Id.; Pis.tolet Bay; Cape Nor·:. 
man; Flower Cove. Brooks and Brooks 1940: 
'74, La Rocque 1953: 335. · 

7.0. VERTIGO MODESf A PARIETALIS (An• 
cey) 1887. Vanatta 1927: 113,- Anse aux'Sau;:; 
vages; sacred Id., Ha Ha Cape. Brooks and 
Brooks 1940: 74. La Rocque 1953: 335. 

' ' ,; l f ~ • • • 

,71. VERTIGO PERRYI ;Sterki .1905, Brooks 
~':ld Brooks 1940: 74. ta·Rocque 1953: 336• 

'12. VITRINA LIMPIDA Gould 1850~ ,.van· 
atta l927: 113, Anie aux 5a'iivages, Sacred · 
I d. , Cape Norman, ship cove, 'Ha Ha Cape, 
Flower·cove, Ba~:d Harbour Hill, Doctor , · 
Hill •. Vanima 1930: 133, near Point~ Riche, 
Brooks and BrookS' 1940: 74. La Rocqne · .. 
1953: 317. 

·.:~ · .. . i. 

73. ZONITOIDES ARBOREUS (Say) 1817,' ., 
Vanatta 1927: 113, Bumt Cape, Pistolet Bay; 
Bard Harbour Hill;. Doctor Hill. Vanatta· 
1930: 133, near Pointe Ricqe; Hannah's Head~ 
Brooks and Brooks 1940: 74. · La Roeque 1953: 

. 3i6 •. · 

74. ZONITOIDES NITIDUS (Miiller) 1'7'14. 
· Brook: and Brooks 1940: 74~ La Rocque 

1953i 316. 

75~ ZOOGENETES HARPA(Say) 1824,. · :~ . 
Vanatta 1927: 113, Ship Cove, Sacred !_ay; 
Anse 'aux Sauvages; Deer Pond Brook; Bird' 
Harbour. Brooks and Brooks 1940: '75. La · 

I 

Rocque 1953: 338, 
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