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" The shell characters that may be used to distinguish the species and

subgenera of Retinella are: 1) growth sculpture, 2) spiral striae, and 3)

shell form. In all of the species, the ordinary growth-wrinkles (minor

series) become much weaker on the umbilical side of the shell. In all of

the subgenera except Perpolita, sharply incised, radiating lines (major

series) are superimposed in the growth series; these become more evident

(although slightly weaker) on the umbilical side of the whorls because the

contrast between them and the ordinary growth-wrinkles is intensified. For

the study of sculpture, fresh shells (and a high-powered binocular!) are

necessary; the spiral striae, especially, disappear almost completely from

leached individuals and may even become very faint in old museum speci-

mens. Although some traces of spirals are present in all of the species,

considerable contrasts in their strength indicate specific difference, even if

evaluation of the effects of weathering is almost impossible." (H. B. Baker.)

Key to North American subgencra 71

A. Epiphallus poorly developed; spermathecal sac long, sausage-shaped and flabby;

centrals and laterals of radula large, squarish and tricuspid; shell with quite uni-

form, rounded growth-wrinkles (major series lacking) ; whorls with less overlap,

suture with less oblique (usually narrower) bevel and sutural spiral (as viewed

apieally) relatively wider Subg. Perpolita H. B. B.

AA. Epiphallus well developed; spermathecal sac distinct and ovoid; shells with a ma-

jor scries of impressed, radiating lines superimposed in the minor series, of growth

wrinkles.

B. Spermatheea of long type; vagina present; outer marginals of radula not

serrate; shell umbilicate.

C. Central of radula about as large as first lateral, with elongate mesocone;

laterals also tricuspid: major growth-striae weak on umbilical side of

shell and little more prominent than minor ones on apical surface.

Subg. Glyph galus H. B. B.

D. Penis with epiphallar opening almost apical; major growth-striae of

shell widely and irregularly spaced; epidermis (in fresh shells) col-

ored Sect. Olyphyalus s. s.

DD. Penis with epiphallar opening much below apex; major growth-

striae closely and quite regularly spaced; epidermis hyaline and al-

most white Sect. Glyphyatoides H. B. B.

CC. Central larger than first lateral, with broad mesocone; laterals without

entocones; major growth-striae strong on umbilical side of shell and

much more prominent than minor ones on apical surface.

Subg. Glypliyalops H. B. B.

BB. Spermatheea of short type; vagina very short; penial apex a papillate cham-

ber; outer marginals of radula serrate; shell narrowly umbilicate to imperfor-

ate. Radula and shell otherwise as in Glypliyalops.

Subg. Glyphyaliuiu Von Martens

E. Penis with terminal retractor; shell with more closely spaced

spiral striae Sect. Glyphyalinia s. s.

EE. Penis with a slender continuation beyond insertion of retractor

(very short in subdola); shell with more widely spaced spiral

striae (less conspicuously so in praccox) ' , umbilicus rimate.

Sect. Glyphognomon H. B. B.

71 Taken with small alterations from H. B. Baker. 1931.
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256 P1LSBRY NORTH AMERICAN

Subgenus PERPOLITA H. B. Baker

The main characters of this group are that an epiphallus is not dis-

tinctly differentiated from the vas deferens, and the shell sculpture of

growth-wrinkles is nearly uniform, without more widely spaced deeper

grooves."-

The following key to the North American species of Perpolita, composed

by Dr. H. B. Baker, may assist in their identification:

A. Whorls more rapidly expanding; umbilicus markedly funicular and usually smaller;

northern species (typical group).

B. Shells (at least under same conditions) larger (major diameter of adults with

4| whorls usually over 4.5 mm.) ; spiral striae almost completely obsolete; epi-

dermis corneous aud animal darkly pigmented (except in very rare albinos);

northern U. S. and Canada (southward in Rocky Mts.)... K. electrina

BB. .Shells smaller (major diameter of adults with 4i whorls usually less than 4

mm.) ; spiral striae present or epidermis hyaline and highly polished.

C. Shell intermediate between electrina and binueyana in size; epidermis

corneous, less polished and animal darkly pigmented (except in albino

forms); spiral striae present ; palearctic R. hammonis

CC. Shell always smaller than eleetrina from the same locality; epidermis

hyaline (whitish) or nearly so, more polished; northern l'. S. and Can-

ada (southward in western mountains) K. binueyana

D. Epidermis slightly more corneous; spiral striae present; animal of-

ten darkly pigmented; Pacific Coast, intergrading with binm'yami

in the Rockies R. binneyana occidciitalix

DD. Epidermis hyaline; spiral striae almost obsolete; animal almost

white; northeastern l'. S. and Canada R. binueyana binueyana

AA. Whorls more gradually expanding; umbilicus more open and usually slightly larger

(about 4 times in major diameter); spiral striae present; southern species (group

of R. subhyalina).

E. Shell larger (about size of binueyana); spire and whorls de-

pressed (more so than in binueyana) ; Mexico, (subsp. ? socor-

rocnsis has slightly higher spire) R. siibhyaliuu (Pfeiffer)

EE. Shell smaller; whorls more rounded and spire usually higher;

Florida K. dalliana

Retinella electrina (Gould) Fig. 126.

Helix electrina Gould, 1841, Invert. Mas.*., p. 183, fig. 111.â€”A. Binney. 1841. Jour.

Bost. Soc. N. H.. 3: 423. pl. 22. fig. 2 (shores of Fresh Pond. Cambridge, Mass.).

Helix jninis C. B. Adams. 1841, Amer. Jour. Sci., 40: 274. footnote *, as synonym

of H. electrina Gld.

Zonites radiatulus Alder, var. alba Jeffreys, 1872, Ann. Mag. N. H. (4) 10: 245.

New name for //. electrina Gld.

ZiÂ»iites viridulus, Mke., Binney. 1878, Terr. Moll.. 5: 115. pl. 29. fig. 1.

Hyidina pellucida Lehnert, 1884. Science Record 2: 172 (Point Barrow, Alaska).

Vitrca radio tula Alder. Dall. 1905. Harriman Alaska Exped., Mollusca. 13: 38.

Hyalinia radiatnla electrina Gould, Taylor. 1908. Monograph British Land anil

Freshwater Mollusca, 3: 97. fig. 139'.

Vitrea hammonis (Strom), Pilsbry. Nautilus. 11: 129; 1902, Proc. Acad. Nat Sci

Phila.. p. 431. pl. 23. fins. 10-J2.

72 Perpolita was used by the author in MS. of a work on New York mollusks. but

it was actually published in a paper by Dr. Baker. Dr. C. M. C'ooke proposed Nesovi-

trca for a species belonging to a closely related group.
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LAND MOLLUSCA 257

Retinella hammonis Strom. H. B. Baker, 1928, Proc. Acad. Nat. Sci. Phila., 80: 16,

pl. 3, figs. 1-4 (anatomy, Cheboygan Co., Mich.).

The shell is deeply umbilicate, umbilicus about one-sixth the total diam-

eter; transparent, with a faint yellow or green tint, glossy. Sculpture of

crowded radial grooves, wanting on the first whorl, and not reaching the

Fig. 126. Ketinella electrina, Mohawk, N. Y. Scale line = l mm.

base, which is smooth except for some faint growth-wrinkles. Microscopir

spiral striation is wanting or very weak. AYhorls 3^-4}, the last convex be-

low. Aperture rotund-lunate.

Height 2.82 mm., diameters 5.15 and 4.54 mm.; umbilicus 4.4 times in

diameter; whorls 44,. Cambridge.

Height 2.54 mm., diameters 4.60 and 4.13 mm.; umbilicus 4.5 times in

diameter; whorls 4]. Philadelphia.

EASTERN CANADA: Labrador. Newfoundland. Prince Edward Island. Magdalen

Is. Anticosti I. Nova Scotia. Quebec. Ontario.

UNITED STATES: MAINE. VERMONT. MASSACHUSETTS. NEW YORK. PENNSYLVANIA-

in Northampton, McKean, Allegheny, Monroe and Philadelphia counties. NEW JERSEY:

Sussex, Warren, Monmouth. Burlington and Gloucester counties. MARYLAND: Baltimore

Co., District of Columbia. VIRGINIA: Fairfax Co. OHIO: Tuscarawas Co. INDIANA:

Dearborn and Tippecanoe Co. MICHIGAN. WISCONSIN. ILLINOIS: Champaign and Will

counties. MINNESOTA. IOWA. MISSOURI: Jasper Co. NORTH DAKOTA. SOUTH DAKOTA.

KANSAS: Shawnee Co. MONTANA. WYOMING: Fort Bridger, Uintah Co. COLORADO:

Summit, El Paso, Telluride, Chaffee and Mesa counties. IDAHO: Washington Co. UTAH:

Weber Co. NEW MEXICO: San Miguel and Luna counties and Gallinas Canyon. Grant

Co. ARIZONA: Apache Co. OREGON: Rock Creek, Klamath Co. WASHINGTON: Yakima

Co.

BRITISH COLUMBIA: East Kootenuy District.

ALASKA: Kodiak Island.

The distribution given is that verified by Dr. Baker from the collection

of the Academy. Where only the state is mentioned, several or many

localities are represented in the collection. Many localities in Manitoba,

Alberta, British Columbia and Alaska have been given by Dall (1905). It

seems generally spread north to Point Barrow on the Arctic Ocean.

Retinellae formerly referred to " hammonis," now to R. electrina and

R. bitineyana occidentalis, occur throughout the mountain states from New

Mexico and Arizona north. These races are typically distinguished by the

microscopic spiral striation present in occidentalis, weak or wanting in

electrina; but much of the material in collections, upon which published
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258 PILSBRY â€” NORTH AMERICAN

locality records were based, is not in perfect living mature condition, and

the minute sculpture is often impaired or lost by slight weathering. More-

over, some intergradation certainly exists in apparently fresh specimens.

The distinction should not be taken too seriously.

R. electrina has usually appeared in our literature under some one of

the three names commonly applied to a closely allied European snail,73

and in fact the separation of the American race specifically is more a matter

of convenience than of definable constant diversity; the subspecific rank

seems more fitting. However, there is still uncertainty about the proper

name of the European species, while there is none about the names given

to American forms of this group. Dr. H. B. Baker has given the following

reasons for the specific separation of electrina and the palearctic hammonis:

" 1. Although the two approach each other quite closely, adult shells of

elcctrina are appreciably larger and never have more than extremely faint

and discontinuous traces of spiral sculpture (short striae occasionally dis-

cernible in fresh shells under a magnification of more than 100 diameters).

" 2. Although fresh shells of binncyana and electrina, wherever they

occur together, are always readily separable, R. binncyana occidentalis ap-

proaches the palearctic R. hammonis even more closely than does R. elec-

trina. In other words, although electrina and binncyana are clearly distinct

species, either of them might, with almost equal reason be considered a sub-

species of hammonis!

" 3. From the standpoint of nomenclature, no simplification results from

the use of the palearctic name for the American species, because R. ham-

monis is usually known as R. radiatula (Alder) or R. virirh(la (Menke) in

Europe."

Dr. Binney described and figured this snail as an unpublished species

of Gould, in the last number of the Boston Journal, Vol. 3, for November,

1840; but the title page of the volume is dated 1841, and it appears that

no. 4 of vol. 3 did not appear until sometime in that year.74 Whether it

actually preceded Gould's description is not known, but it seems fair to give

Gould the benefit of the doubt.

The animal is shaped as in P. indentata. The collar, back and tentacles

are almost black; the shade becomes a little lighter towards the foot edges

and sole which are very dark gray. The whole shell is yellow, with a dark

line below the suture, in the living animal. The sole is tripartite, the areas

":i Hrlix hammonis Strom, 1767, Dronthrimischen Gesellschaft Schriften, 3: 392, pl.

6, fig. xv( (Norway).

Hilix viridula Menke. 1830. Synopsis Methodica Molluscorum, edit. 2, p. 127

(Eschenberg, Hassin: Bosingfelde, Lippe).

Hdix radiatula Alder, 1830, Catalogue Testacea of Newcastle upon Tyne p 12

No. 50.

"4 In reply lo an inquiry as to the date of this part of the Boston Journal, I was

informed (1917) that the actual date of issue could not be found in the Boston Society's

records.
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LAND MOLLUSCA 259

separated by impressed lines. The kidney is triangular, a little longer than

the pericardium. A specimen from Philadelphia has 27.3.1.3.27 teeth. Cen-

tral tricuspid, as large as the laterals, and as in the latter, the mesoconc

projects beyond the basal plate. Three laterals have well-developed endo-

conal cusps borne high on the mesocones, and ectocones; the fourth a tran-

sitional tooth with a minute ectocone, no endocone, and otherwise like the

marginals, which are simple and thorn-shaped.

" In November I have found P. h. electrina under sticks and bark frozen

in a little globule of ice. The animal was lively when thawed out. At the

same time, }'itrina limpida was most active." (G. H. Clapp.)

Dr. H. B. Baker has described the anatomy as follows:

" Lung: very short; about 1J times as long as its base or length of kid-

ney: principal pulmonary vein large; minor venation indistinct. Kidney:

large, about as long as wide and 1| times length of pericardium; secondary

ureter closed.

" Ovotestis (Fig. 127:2): four groups of ovoid alveoli with especially

large connecting tubes; duct long, gradually swollen and convoluted near

base; talon tapering towards apex and recurved; carrefour obovoid. Uterus:

complexly sacculate, of medium length. Free oviduct: very short, with a

small, elliptic mass of yellow, glandular tissue on columellar wall. Sperma-

theca: sac long, imbedded along columellar side of uterus, with apex some

distance short of loop of aorta; duct very short. Vagina: large and stout,

with heavy, whitish walls. Prostate: large, of long type. Vas deferens:

passing almost directly to apex of penis. Epiphallus (Fig. 127: 1): a slight

but distinct swelling with thinner walls and larger lumen just above apex

of penis; penial pore on one side of apex of penis. Penis: relatively small,

with thick walls and numerous longitudinal folds, which leave open a small

simple-walled cavity in the bell-shaped apical region, and are interrupted

about .', length from apex by a series of elliptic, sucker-shaped thickenings.

Penial retractor: insertion at apex of penis; intimate sheath complete.

Cloaca: short but stout; opening near center of side of visceral stalk.

" Columellar muscle gives off: (1) buccal retractor, which is practically

free; (2, 31 right and left free retractors near base of tail; and continues

as 14) tail fan, which is not as heavy as either lateral one. Free retractors:

origin of tentacular muscle high; lateral fan large and heavy, right one

with strand to base of cloaca. Radular formula (Fig. 127:3): 22 to

24-3-1-25 to 27: 59 transverse rows counted. Central: almost as large as

first lateral; tricuspid with squarish base. Laterals: squarish, tricuspid,

with large entocone carried high on mesocone; third tooth transitional.

Marginals: unieuspid. Salivary glands; ovoid in shape, situated above

oesophagus; left one largest; ducts about as long as glands. Intestine:

S-loops imbedded in liver tissue, although anterior one catehes albumen

gland." (H. B. Baker.)

(Electrina, from electrum, amber.)

Retinella binneyana (Morse) Fig. 127 a.

Hyalina binncyniHi Morse. 1S64. Jour. Portland Soc. Nat. Hi>t.. 1: 13 61 figs 25 26

pl. 2, fig. 9; pl. 6. fig. 27.
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Fig. 127. 1-4. Kitiuella electrina, Michigan. 5, R. binneyana, Michigan, penis

and accessories. 6, 7, I{. indentata, Michigan. 8, internal view pallial complex. LU,

umbilical shell lobe. 9, K. caroline nsis, Virginia, teeth.
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LAND MOLLUSCA 261

ZoÂ»ites biuucyauus Morse. W. G. Binney, 1878. Terr. Moll.. 5: 120.

Hrlix morsci Tryon, 1865. Amer. Jour. Conch., 1: 1S8 (substitute for binueyana).

Retiuella (Pcrpolita) biancyaiia (Morse). H. B. Baker, 1928. Proc. Acad. Nat. Sc'i.

Phila.. 80: 18, pl. 3, fig. 5 (anatomy).â€”F. C. Baker. 1939. Canail. Jour. Research,

17: 100.

" Body bluish, disk white, viscera bright orange color. Shell thin,

pellucid, nearly colorless, composed of nearly four whorls gradually en-

-

Fig. 127 a. Ret Indla binueyanu. Knox Co., Maine. Scale line = 1 mm.

larging; spire slightly elevated; aperture well rounded; umbilicus showing

all the volutions. Periostraca slightly wrinkled by lines of accretion;

numerous short rugae also run obliquely across the incremental lines. Diam-

eter .13, axis .07 inch (4.25 X 1.75 mm.). (Morse.)

ONTARIO: Thunder Bay district: Wauwiag River. Rainy River district: Mack

Lake; Agnes Lake; west end Russell Lake; near Mackenzie Arm of Lake Kalmipimi-

nanikok. Kenora district: Kennedy Island. MAGDALEN Is.: Grindstone. MAINE: Type

localiiy (Morse); Cumberland, Kennebec, Penobscot and Piscataquis counties. NEW

YORK: Essex. Onondaga, Ulster counties (and reported from Huntington. L. I.). PENN-

SYLVANIA: Pike Co. OHIO: Tuscarawas Co. MICHIGAN: Chippewa. Emmet and Che-

boygan counties.

" This species is nearest allied to //. electrina. It differs from that

species in the following particulars: it is nearly one-third smaller than //.

electrina; its color is quite different, being nearly white with a greenish

tinge." (Morse.) Some small differences in the jaw and teeth are also

pointed out by Morse, and the color of the living animal is not the same;

but the shell differs from electrina chiefly in size, which seems rather

constant.

" My specimens." Dr. Baker writes, " arc from Cheboygan County,

Michigan; five were examined. Out of these, two had numerous trematode

sporocysts in the liver, while one had two relatively large round-worms

between mantle and shell. The largest animal with an exceptionally heavy

infestation of the sporocysts, showed a remarkably rudimentary reproduc-

tive system. The sporocysts give the liver a golden-yellow color (Cf. Morse,

l. c.), while in healthy specimens it is chocolate brown. The anatomy of

this species is almost identical with that of R. hammonis [electrina], and

only a few points of comparison will be noted.
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262 PILSBRY â€” NORTH AMERICAN

" Animal: almost white with darker tentacles. Ovotestis: 3 groups of

lobules; talon relatively stouter; carrcfour more slender. Vas deferens:

relatively shorter and stouter. Epiphallus (Fig. 127: 5): similar but basal

end attached along penis. Penis: with same fundamental structure, but

zone of sucker-shaped thickenings about J length from base; as penis is

stoutest in this region, its shape is quite different. Radular formula:

21-3-1-24; 65 transverse rows counted; teeth very similar to those of 7?.

hammonis." (H. B. Baker.)

(Named for William G. Binney.)

Retinella binneyana occidentals H. B. Baker Fig. u8: 1-3.

K. (Prrpolita) binueyana occidrntulis H. B. Baker. 1930, Proc. Acad. Nat. Sci.

Phila.. 82: 198. pl. 9, figs. 1-3.

"Shell (Fig. 128: l-3): more burnished, with lower but more sharply

outlined growth-wrinkles; spiral striae distinct (for Perpolita); epidermis

slightly more corneous (relatively thicker?). Height 1.93 mm., diameters

3.57 and 3.05 mm., 4 whorls; umbilicus in diameter 5.1 times.

Animal usually more darkly pigmented (especially when alive, rapidly

fading in alcohol); surface coarsely pebbled (showing white spots, which

are probably parasites), (lenitalia: much as in typical binneyana (i.e.,

with its peculiarly shaped penis which is proportionately smaller than in

electrina) but insertion of penial retractor more laterad.

BRITISH COLUMBIA: Nanaimo, Vancouver I. WASHINGTON: Clallam, Snohom sh and

King counties; type from along MeAleer Creek, near border of King Co.. just north of

Seattle; A.N.S.P. 150605. OREC;ON : Klamath Co. CALIFORNIA: Siskiyou Co., also Bear

Creck and Pavilion Dome. From Rocky M)s. BRITISH C'OLUMBIA: East Kootenay

District. ALBERTA: Bauff. MONTANA: Glacier National Park. COLORADO: Clear Creek.

Telluride and El Paso counties.

" The much stronger spiral sculpture of the shells from the Pacific Coast

is the most important distinction of occidentaMs. The specimens from the

Rocky Mts. seem to be intermediate in this character, but no very fresh

shells have been examined. As much of the material of both electrina and

occidentals from the Rockies consists of drought-killed and bleached mater-

ial, the identification of some lots (especially of juvenile individuals) i-

almost impossible; these dubious data are usually omitted from the fore-

going records, although those from New Mexico and Arizona (included

under electrina) are mainly based on bleached shells. In northern Cali-

fornia (around Mt. Shasta), a form with the burnished, hyaline shell, th:

spiral sculpture and the genitalia (animals from near Weed. Siskiyou Co.)

of occidentalis attains a much larger size and actually approaches the

dimensions of electrina." (H. B. Baker.)

Retinella dalliana (Pilsbry & Simpson) Fig. 129.

Zonilrx ilalliuuus '' Pils. and Simp." Simpson, 1S88. Conch. Kxch.. 2: 96 (mime only;

Shaw's Point. Manatee Co., and Little Sarasota Bay).7'"â€”Pilsbry. 1S89. Pror.

~3 As Simpson, who collected the type lot and discussed it with me, published this

name in 1888, though without description, I am quoting him as joint author.
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2G3

10

Fig. 128. 1-3. Krtinclla binueyana occideutiilis, King Co.. Wash., type shell. 4, 5.

R. rhoad&i austrina, Washington Co., Tenn. Frontal and umbilical (with major growth-

furrows) outlines of type shell. 6. K. burriugtoni, Rockbridge Co., Va. Outline of type

shell. 7-9, R. cumbcrlandiana roanciisis, A very Co., N. C. Frontal (with major growth

furrows), apical and umbilical outlines of type shell. 10, K. cumbcrlandiana cumbi r-

lctndiana, Marion Co., Tenn., penis and accessories. 11, radula: central and first lateral

teeth. 12. terminations of dissected gcnitalia. 13. R. subhyalina (Necaxa, Puebla, Mex-

ico), radula (after H. B. Baker).
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Acad. Nat. Sci. Phila., p. 83, pl. 3, figs. 9-11.

Vitrca dalliana Pilsbry and Ferriss, 1906, Proc. Acad. Nat. Sci. Phila., 58: 152, fig. 9.

" Shell minute, depressed, narrowly umbilicated,

fragile, pale straw-colored, somewhat shining; under a

lens seen to be marked with delicate growth-lines above,

smoother beneath. Spire a little convex; apex sub-

acute; sutures scarcely impressed. Whorls three and

one-half, scarcely convex, the last wide. Aperture ob-

long-lunate, oblique, upper and lower margins sub-

parallel, slightly converging; peristome acute." (Pils-

bry.)

Height 1.36 mm., diameters 2.66 and 2.45 mm., um-

bilicus 4 times in diameter; 4 whorls.

FLORIDA: Sccn from 47 localities in the following counties:

Wakulla, Clay, Levy, Alachua, Citrus, Hcrnando. Lake. St.

Lucie, Pinellas, Manatee, Palm Beach, Lee. Collier, Broward.

Dade, Monroe. On most of the Keys west to Stock Island.

Type 60056 A.N.S.P. from Shaw's Point, near Palma Sola, Mana-

tee Co.

It is sculptured with close but irregularly spaced

radial grooves and no spiral striation. It reaches a size

of 3.2 mm. diameter with 44 whorls. Anatomy un-

known.

(Named in honor of William H. Dall.)

Fig. 129. Rcti-

nillii dalliana, Os-

prey, Manatee Co.

Scale line = ac-

tual diameter.

Subnenus GLYPHYALUS H. B. Baker

The following key has been composed by Dr. H. B. Baker to assist in

the identification of the species and subspecies of Glyphyalus:

A. Shell with dull sheen (minor growth-wrinkles relatively prominent); sculptural char-

acters approaching Perpolita (see key to sub-genera); umbilicus more nearly cir-

cular; typical group.

B. Shell with more depressed whorls and lower spire.

C. Shell usually larger (diam. about 4 mm.) and with coarser, more distinct

spiral striae; light horn-colored; Virginia to New York.../?, burriugtnni

CC. Shell usually smaller (diam. 3 mm.) and with finer, less prominent spiral

striae; typically darker horn-colored K. cumbcrlandiana

CCC. Shell more depressed than the preceding, height about & the diameter of

4-5 mm R. virginicu

D. Shell larger and heavier, dark horn-colored (when fresh) ; south-

eastern Tenn. and northern Ala. (highlands)../?, c. cumbcrlandiana

DD. Shell smaller and much more fragile, light horn-colored; Roan Mt.

region R. c. roanensis

BB. Shell with more rounded whorls; last whorl more descending so as to produce

a higher spire; horn-colored with an olive tinge; lowlands of Alabama

R. cireumstriata

AA. Shell more polished (minor growth-wrinkles relatively weak); sculptural characters

approaching Glyphyalops; umbilicus more elliptiral; R. wheatleyi group.
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E. Umbilicus about 5 or 6 times in major diameter of adult shell

(relatively smaller in immature ones).

F. Whorls higher and more evenly rounded; color honey-

yellow (typical) to light chestnut (Roan Mt.); Blue

Ridge in Tenn. and N. C K. vanattai

FF. Whorls markedly depressed.

G. Shell smaller, brownish horn (when fresh) ; near

Knoxville, Tenn. (to Mich, and Ark.?)./f. whcatleyi

GG. Shell larger, yellow to reddish, sometimes tinged

with green; animal black; Black Mts., N. C.

R. clingmani

EE. Umbilicus more than 8 times in major diameter; color green-

ish horn, tinged with pink above; Mt. Mitehell, N. C.

K. approxima

" The specific status of the seven species which are included in Gly-

phyalus is very perplexing. Until larger series of fresh shells from a wider

range of localities can be obtained, I can only indicate the close relationship

between all of these forms and their obviously more distant affinities with

the traditionally all-inclusive R. hammonis auct. (= electnna). Exact de-

marcation of the actual species must await future investigation." (H. B.

Baker.)

Retinella virginica Morrison

Fig. 130.

Rftinrllu (Glyphyalus) i'irginica Morrison, 1937, Proc. Biol. Soc. Washington. 50:

55, pl. 4, figs. 14-16.

'' Shell markedly depressed, somewhat flattened above and below, ura-

bilicate, vitreous, pinkish-horn colored. The radial grooves (major growth

wrinkles) are rather closely, but irregularly spaced; minor growth wrinkles

less prominent; with minute spiral striae above and below, less distinct

than in R. burringtoni. The spire is lower than that of any of the related

Fig. 130. Ri Iiiulla virginica X about 7 (after Morrison). Scale line = 1 mm.

species, in some examples approaching a plane; whorls 5 to 6 in adult shells.

The earlier whorls seen from above slowly increasing and closely wound;
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the last whorl not rapidly expanding as in R. wheatleyi. Umbilicus funic-

ular, rapidly widening by the slight centrifugal growth of the body whorl,

in immature shells contained about 5 times in the major diameter of the

shell; in adult shells about 3^ times in the major diameter of the shell.

Aperture transverse, wider than high; upper end of peristome meeting the

penultimate whorl horizontally well above its periphery. Height 2.1 mm.;

major diameter 5.3 mm.; minor diameter 4.6 mm.; aperture height 1.7 mm.;

ap. diam. 2.1 mm.; umb. diam. 1.4 mm.; whorls 5.2 " (Morrison1.

VIRGINIA: The type (U.S.N.M. 421081) was collected on the west slope of the Blue

Ridge, in Clarke Co.. some 3 miles west of Trapp. Loudoun Co.. by Paul Bartseh and

J. P. E. Morrison.

(U.S.N.M. Cat. No. 421082), from the

" Four

measure:

paratypes

same

Maj.

Min.

diam.

AP.

height

Ap.

diam.

Umb.

Height

diam.

diam.

Whorls

1.9 mm.

4.4 mm.

4.0 mm.

1.6 mm.

1.9 mm.

0.9 mm.

5.0

1.8 mm.

4.1 mm.

3.7 nun.

1.5 mm.

1.8 mm.

O.S mm.

5.0

1.3 mm.

2.7 mm.

2.4 mm.

1.1 mm.

1.2 mm.

0.6 mm.

4.0

1.1 mm.

2.5 mm.

2.3 mm.

1.0 mm.

1.1 mm.

0.5 mm.

3

"This newly discovered form may be distinguished by its larger size:

by the proportionately wider umbilicus of adults; by the greater number

of more slowly increasing whorls, with a lower spire and proportionately

smaller aperture.

" Other colonies of this species have been found by the writer on the top

of the Blue Ridge, 1 mile south of Snicker's Gap, Clarke County, Virginia;

on the north end of Loudoun Heights, Loudoun County, Virginia; and on

the west slope of this portion of the Blue Ridge, across the Shenandoah

River from Harper's Ferry, in Jefferson County, West Virginia. A single

specimen from Lexington. Virginia, is also in the National Museum collec-

tions. Some individuals among those collected in a rock-slide on Loudoun

Heights, Virginia, have hyaline shells, lacking the pinkish horn-color; in

other respects they are typical.

''The radula is typical of the section Glyphyalus, s. s.; an immature

specimen from the Loudoun County, Virginia, colony having the formula:

17 to 19-3-1-3-17 to 19. The individual teeth are similar to H. B. Baker'-

figures of the radula of R. burringtoni Pilsbry.

" According to the sizes of live and dead shells collected in July, August,

and October, this species is probably mature in the spring (with a one-year

life history) as has been indicated by H. B. Baker for R. burringtoni, R.

cumberlandiana, R. roemeri, and R. cryptomphala." (Morrison.)

Retinella burringtoni (Pilsbry)

Fig. 128:6.

Glyphunlinia hurriugtoni Pilshry. 1928. Nautilus. 41: S3.â€”H. B. Baker. 192S, Proc.

Acad. Nat. Sci. Phila.. SO: 22. pl. 4, figs. 1-3. anatomy of paratype*.

Krtiurlla (Glyphyalus) burring tÂ»Â»i (Pilsbry) H. B. Baker. 1930. Proc. Acad. Nat. Sci.

Phila., 82: 200. pl. 9, fig. 6.
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" The shell is depressed, umbilicate, glossy, somewhat translucent, of a

warm buff tint. It resembles G. rhoadxi but differs by having the retrac-

tivcly radial grooves less widely spaced, minor grooves and wrinkles be-

tween them more strongly developed; on the latter part of the last whorl

the grooves become closely though somewhat irregularly spaced. Under the

compound microscope the surface is seen to be covered with fine, distinct.

weakly beaded spiral striae, not seen in G. rhoadsi. The umbilicus is con-

tained about 4.4 times in the diameter. The spire is slightly convex; four

rapidly widening whorls. The aperture is lunate, shaped much as in G.

rhoadsi." (Pilsbry.)

Height 1.82 mm., diameters 3.92 and 3.39 mm., umbilicus 4.6 times in

diameter; 4iJ whorls (H. B. B., type].

CONNECTICUT: Hartford Co. NEW YORK: Ithaca. NEW JERSEY: Morris. Warren.

Cumberland. Burlington. Gloucester and Camden counties. PENNSYLVANIA: Philadel-

phia. Montgomery. Delaware. Chester, Berks, Bucks, Northampton, Monroe, Susque-

hannu. Beaver and Allegheny counties. DELAWARE: Kent and New Castle count ie>.

MARYLAND: Washington, Baltimore. Harford. Cecil and Allegany counties. DISTRICT

OF COLUMBIA: Washington. VIRGINIA: Natural Bridge, Rockbridge Co., Type 144764

A.N.S.P. Shenandoah Co. WEST VIRGINIA: Greenbrier, Kanawha. Pendleton and Poca-

hontas counties.

" My anatomical description is based on three individuals from the type

lot. The structure is very similar to that of G'. rhoadsi, and the compara-

tive expressions in the following notes refer to that species.

" Animal: mainly white, but pearly gray above. Foot: as in G. rhoadsi.

Mantle collar: both neck-lappets heavy, as in G. indentata. Ovotestis:

consisting of 5 compact groups of alveoli arranged linearly in the liver;

duct more swollen (i.e., more actively functioning as a seminal reservoir

in my specimens); talon with shorter stalk. Free oviduct (Fig. 131: 1I:

relatively more elongate; collar of white glandular tissue somewhat nar-

rower. Spermatheca: sac imbedded just above base of albumen gland;

duct strongly swollen at base and longitudinally plicate. Vagina: more

slender, covered by whitish, glandular cells. Epiphallus (Fig. 131: 21:

relatively shorter and more swollen; longitudinal plicae very heavy; simi-

larly attached along side of penis. Penis: relatively more slender but

longer; apex recurved (straightened in one specimen); apical half with heavy

longitudinal plications and U-shaped thickenings, which break up into knots

near middle of penis; lower half with thinner walls and much finer internal

folds. Penial retractor: very stout; insertion on loop of penis (i.e. some

distance below penial apex); intimate sheath closely investing penis and

terminal end of epiphallus.

" Jaw: much thinner and colorless; cutting edge more concave and with

much weaker scallops. Radular formula (Fig. 131: 3): 30 to 32-3-1-33 to

35. Transverse rows: 61 counted; distinctly separate from each other in

central and lateral fields. Central: about size of first lateral; mesocone

long and slender; ectocones small. Laterals: entocone well-developed;

third tooth transitional. Marginals: well-formed out to edge of radula.

" In anatomy, this species does not differ greatly from G. rhoadsi, al-

though the penial apex, the low attachment of the penial retractor and the

heavy base of the spermatheca are peculiar. In radula, on the other hand.
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Fig. 131. 1-3. Retinella burringtoni, Virginia. 4-7, R. rhoadsi, Michigan. 8, left

neck lappet of same. 9, 10. Paravitrca multidentata form lamellata, Virginia, penis and

acccssories, ovotrstis. duct, talon and carrefour (after H. B. Baker).
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it seems closer to Retinella, or even Oxychilus, than to any of the three

other species of Glyphyalinia examined. This great radular divergence

seems to require its subgeneric separation.

'' This species has been extensively confused with R. electrina, but fresh

shells of R. burringtoni show, under magnification, distinct spiral striae

(stronger than in any North American Pcrpolita) and the widely spaced,

radial lines (major series) of Glyphyalus. Under lower magnification, the

shell of R. burringtoni has a dull sheen, produced by the more sharply cut

sculpture, while that of R. electrina looks like it had been varnished. In

addition, R. burringtoni has more depressed whorls and usually develops a

lower spire. Although the ranges of the two species overlap, few lots con-

tain both of them; R. electrina, near the southern edge of its range (e.g.,

around Philadelphia) seems to be almost as hydrophilous as Zonitoides

nitidus; R. burringtoni is usually found in the oak-tulip-beech woods of the

drier hillsides. Both at its type locality and around Philadelphia, R. bur-

ringtoni is sexually mature in the early spring.

" The type of R. burringtoni is a shell which apparently has not attained

its maximum development; specimens with 44 whorls develop a major diam-

eter of over 4 mm. Despite this, I am a little doubtful in regard to the

specific separation of R. burringtoni from R. cumberlandiana. However.

the largest examples of R. cumberlandiana (approximating R. burringtoni

in size) come from southern edge of its range; the northernmost specimens

(subspecies roanensis) are far smaller, although the most southern point in

the known range of R. burringtoni (its type locality!) is much farther north

and also in the Blue Ridge Mountains.

" Animals from Laurel Springs. Camden Co., New Jersey, have also

been examined. These are more darkly pigmented; probably the paratypes

were considerably faded. But these northern individuals also show a start-

ling difference in the number of marginals of the radula. Three paratypes

possess from 28 to 32; the adult animals from Laurel Springs have only 16

to 18, which agrees closely with the numbers in all of the other species of

Ulyphyalus that I have examined. A larger series of shells from the type

locality of R. burringtoni might throw light on this radular divergence."

(H. B. Baker.)

(Named in honor of Horace Burrington Baker; to his anatomic skill

and insight we owe most of our systematic knowledge of the smaller Zoni-

tidae.)

Retinella cumberlandiana (Clapp) Fig. 132.

Polita cumbcrlandiana Clapp, 1919, Nautilus. 33: 8, text-figs. (Immature.)

Retinella (Glyphyalux) cumbcrlandiana cumbcrlaniliana (Clapp). H. B. Baker 1930

Proc. Aead. Nat. Sci. Phila., 82: 202, pl. 9, figs. 10-12.
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" Shell widely umbilicated, flattened, very slightly convex above and

below, glossy, thin and translucent, light horn color, regularly but lightly

sculptured across the whorls by curved, closely set radiating impressed

lines parallel with the lines of growth which are very faint; spire flattened;

Fiir. 132. Rctinclla cumbcrlaniliana; scale line = actual diameter (after Clapp).

stature shallow; whorls about 4, rapidly increasing, the last descending at

the aperture which is elongate-oval flattened above, lip very slightly re-

flected at the columellar insertion; umbilicus wide, displaying all the whorls

and contained about 4 times in the diameter of the shell. Greater diameter

3 mm., lesser 2.5 mm., altitude 1.25 mm.

ALABAMA: Cumberland Plateau near Stevenson, Jackson Co. (H. H. Smith). Type

9157 Clapp Coll.; paratypes in A.N.S.P. and Bryant Walker coll. TENNESSEE: near An-

derson and near Sherwood. Franklin Co.. near Cove and Prior Cove. Marion Co.. Skil-

len Cove. Bledsoe Co., Tellico (Jorge, Marion Co.

" At first glance this species may be taken for immature 1", radiatula

\elcctrina] as the general shape and the sculpture of impressed radiating

lines are the same, but it is uniformly small with the same number of whorls,

the sculpture is weaker and the shell more flattened. Under high magnifi-

cation there is merely the faintest trace of impressed spiral sculpture. It

is much smaller than Polita rhoadsi." (Clapp.)

" In the southern Appalachians, some species appear to have a seasonal

as well as an ecologic range. Thus, during the summer of 1928. I only ob-

tained dead shells of R. cumberlandiana, but found living, sexually maturc

animals fairly frequent in the early spring (1929). The apparent rarity

of Rctinella in southern United States may be partially due to summer

collecting.

" In the Cumberland Plateau, R. cumberlandiana seems to be rather

definitely restricted to the noncaleareous caps of the flat-topped hills, al-

though I found one specimen near the upper limit of the limestone at Dove

and a good series near the head of Prior Cove. Around Tellico Plains.

Monroe Co., Tenn., dead shells were obtained over the slates and older rocks

of the southern Blue Ridge. It prefers damp places and usually inhabits

the deeper layers of humus.

" I have animals of this species from the summit of the Cumberland

Plateau north of Dove and from the head of Prior Cove; the following

notes, based on the latter series, include only salient divergences from the

anatomy of R. burringtoni:
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"Animal more lightly pigmented (than Laurel Springs material), but

dorsum of head and edge of mantle bluish. Free oviduct (Fig. 128: 12):

more elongate (when extended), with longitudinal folds internally. Epi-

phallus: less attenuate towards penial end. Penis (Fig. 128: 10): apical *

with two, thick-walled, fusiform enlargements, internal surface of upper

one with large, quite widely spaced, elliptic bosses, that of second with

closely packed, higher and more conical projections; lower Â§ relatively thin-

walled with few, very weak longitudinal folds. Penial retractor: insertion

near end of penis (much nearer than in burringtoni), Radular formula

(Fig. 128: 11) 18-3-1-3-17; 38 rows counted. Form of teeth: similar to

burringtoni, but centrals and laterals much less elongate." (H. B. Baker.)

Retinella cumberlandiana roanensis H. B. Baker Fig. 128: 7-9.

Ki'tinellu (Glyphyalus) cumbcrlandiana roanennis H. B. Baker, 1930. Proc. Acad.

Nat. Sei. Phila., 82: 203, pl. 9, figs. 7-9.

" .Shell much smaller than typical cumberlandiana, lighter horn-colored;

exceedingly thin and fragile; spiral striae quite distinct (as in fresh shells

of typical form); adults with 4] whorls."

Height 1.31 mm., diameters 2.74 and 2.32 mm., aperture 0.93 X 1.13 mm.,

umbilicus in diam. 4.7 times.

NORTH CAROLINA: (E. 81Â° 58'. X. 36Â° 08') flats of Cranberry Creck, about one mile

south of Cranberry. Avery Co. alt. 3300 ft.. Type A.N.S.P. 150610, near Asheville, Bun-

combe Co. Range: Roan Mt. region, altitudes 2300-3500 ft. TENNESSEE: Carter and

Unieoi counties (H. B. Baker).

" Although evidently similar, the several lots from the Roan Mt. region

do not intergrade with typical cumberlandiana, although the latter occurs

on the same mountain front in southern Tennessee. My only animals come

from near Marbleton, Unicoi Co., and were collected in the first week of

April, 1929; it lives in the deeper humus of oak and chestnut woods and is

quite rare." (H. B. Baker.)

Retinella circumstriata (Taylor) Fig. 133.

Vitrca radiatula electrina race dreumstriata Taylor, 1908. Land and F. W. Moll.

Brit. Is.. Zonitidae, p. 98, figs. 140, 141 (Wetumpka, Ala.).

Vitrca rudia(ula cireumstriata Taylor, Walker, 1928, Terr. Moll. Ala., p. 78. fiii. 108

Retinella (Glyphyalus ?) cireumstriata ("Taylor" Walker), H. B. Baker, 1930, Proc.

Acnd. Nat. Sci. Phila.. 82: 203.

Fig. 133. Retinclla cireumstriata. After Taylor, drawn by G. H. Clapp.

The shell is rather strongly depressed, narrowly umbilicate, umbilicus

contained 6 times in diameter, pale yellow, subtranslucent. Sculpture of

many unequally spaced radial grooves which are much weaker on the base.
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and a very close distinct microscopic spiral striation. The whorls increasc

regularly to the last which is about twice as wide as the preceding. The

aperture is wide, lunate. Height 2.25 mm., diameter 4.6 mm.; 4} whorls.

ALABAMA: Wetumpka, Topotypes from original lot. 86340 A.N.S.P. Also in Clarke,

Elmore, Jackson, Madison, Marion, Mobile and Randolph counties.

Formerly considered a form of "hammonis" or "radiatula" (electrina),

but quite distinct from typical electrina by the minute spiral striation and

the more depressed last whorl. The micro-sculpture is much as in R. wheat-

leyi, a shell with wider umbilicus.

Because a quadrinomial name has no status in nomenclature, Dr. Baker

considers that R. circumstriata should date from Dr. Walker's paper, which

seems to be the first use of a trinomial that is accompanied by a descrip-

tion, which Walker quoted from Taylor. It was first recognized as distinct

from electrina by E. G. Vanatta and George H. Clapp, whose findings were

communicated to others verbally and by letter. The anatomy of R. cireum-

striata is unknown.

Retinella wheatleyi (Bland) Figs. 134: 141:1-3.

Zonites whcatleyi Bland. 1883. Ann. N. Y. Acad. Sci., 2: 368, fig. 1 (very poor).â€”

W. G. Binney, 1885, Man. Amer. Land Sh., p. 222, fig. 237.

Vitrca whcatleyi Bland, Walker, 1899, 1ll. Cat. Moll. Michigan, p. 478.

Retinella (Glyphyalus) wheiitleyi (Bland). H. B. Baker, 1930, Proc. Acad. Nat

Sci. Phila., 82: 204, pl. 10, figs. 1-8.

" Shell umbilicated, depressed, thin, shining, pellucid, brownish, horn-

colored, finely striated. Spire subplanulate, suture slightly impressed.

Whorls little convex, the last more convex at the base, rapidly increasing at

the aperture, scarcely descending. Umbilicus pervious. Aperture obliquely

lunate; peristome simple, acute, the margins approximating, joined by a

thin callus. Alt. 2, diam. major 5, minor 3Â± mm." (Bland.)

Height 1.9, diam. 5.5 mm.; width of umbilicus 1 mm.; 5 whorls.

Fig. 134. Retinella whcatleyi, Tennessee specimen from Bland. Scale line = 1 mm.

"Height 2.25 mm., diameters 5.05 and 4.3 mm.; 5} whorls; umbilicus

5 times in diameter." (H. B. B.)

TENNESSEE: Knoxville (Mrs. Andrews) and near Fountain City. Knox Co.. Blount

Co. NORTH CAROLINA: Mitehell Co. PENNSYLVANIA: Allegheny Co. OHIO: Adam-.

Belmont, Clark. Hocking, Licking, Miami and Ross counties. MICHIGAN: Tusrola.

Kalamazoo, Kent, Benzie and Grand Traverse counties. INDIANA: Reported from Posey,

Franklin, Marion and Duhois counties. MISSOURI: Barry and Christian counties.

ARKANSAS: Ashley, Bent on, Jefferson. Logan and Washington counties. Has been re-

ported also from Tiverton, R. I.. Buffalo. New York. Indiana and northern Alabama.
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This species is not found over much of the territory within the peripheral

records noted above. It appears to be rare and local. The sculpture con-

sists of unevenly spaced shallow radial grooves, which are closer near the

aperture; no spiral striation, or the merest traces. Width of umbilicus

contained between 5 and 6 times in the diameter of shell.

" The single shell from Michigan seems close to this species. Those from

the Ozarks are more hyaline (possibly somewhat faded) and attain a larger

size; probably they represent a distinct subspecies or species but its accurate

description would require a large series of fresh specimens. The shell from

Bland, for which dimensions are given, is badly faded. I did not find this

species at Cherokee Cliffs either during the summer of 1928 or the spring of

1929. But, at Black Oak Ridge, one mile north of Fountain City, Knox Co.,

I secured one dead shell in July and next spring (April 5,1929) collected over

one hundred living and fresh specimens in one day. Even in the spring, it

was rare except in a shallow valley on the west-facing (more humid) slope

of the ridge, where one or two individuals per square meter were obtained

under the decaying leaves in the oak-chestnut woods. Fresh shells are

bright, coppery horn-colored and develop distinct spiral striae; mine are

slightly smaller than the largest one from Bland.

" The anatomy of this species is also similar to that of R. burringtoni

and the following notes mainly detail the more important differences:

" Animal more darkly pigmented, foot almost black. Mantle edge (Fig.

141: 81 right lappet large; left one thin but extensive; left accessory lappet

very small, tongue-shaped. Lung about twice as long as its base or length

of kidney. Kidney slightly longer than broad and about H times length of

pericardium. Talon relatively small, ellipsoid, almost completely buried in

large albumen gland. Free oviduct (Fig. 141: 7) similar in length but more

swollen (in my material, usually containing an egg). Spermatheca stalk

arising near middle of sac. Epiphallus sausage-shaped. Penis (Fig. 141:6)

internal surface of upper % with few, heavy pilasters, that of next 3 with

progressively smaller, circular bosses; lower { relatively thin-walled and

simple. Penial retractor insertion on side of penis (but not as low as in

burringtoni}. Jaw (Fig. 141: 4) thin and transparent. Radular formula

(Fig. 141: 5) 18-3-1-3-17; 46 rows counted. Teeth similar to those in bur-

ringtoni but central and laterals with deeper backs and shorter mesocones."

(H. B. Baker.)

Retinella vanattai (Pilsbry & Walker) Fig. 135.

Vitrca vanattai Pilsbry A: Walker. 1902. Proc. Ae:ul. Nat. Sci. Phila., p. 432. pl. 23,

figs. 4-6.

Retinella (Glyphyalus) vnnnttai (P. Â«t W.). H. B. Baker. 1930, Proc. Arad. Nat.

Sci. Phila., 82: 205, pl. 10. figs. 9. 10.

"Shell rather narrowly umbilicatc (the umbilicus about one-sixth the

diameter of the shell), depressed, thin, honey-yellow and translucent. Sculp-

ture of many deeply impressed, irregularly spaced radial grooves, much less

conspicuous beneath, and very fine, rather faint, close spiral lines. Whorls
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5, slowly increasing, the last much wider. Aperture oblique, broadly lunate,

the peristome simple and thin as usual. Alt. hardlv 2, diam. 4.5 mm."

(P.&W.).

Fig. 135. Rctiiiella vanattai, type. Mt. Mitehell. N. C. Scale line = 1 mm.

NORTH CAROLINA: Mt. Mitehell. Yancey Co.. Type 83261 A.N.S.P. Cranberry,

Avery Co. Black Mountains. Magnetic City, Mitehell Co. TENNESSEE: Valley Forge

and northern outliers of Roan Mt.. Carter Co. Limestone Cove, Unicoi Co.

This species belongs to the same group as R. approxima and R. eling-

(nani of the same region. From the first it differs in color, the more de-

pressed body-whorl, less crowded and deeper radial grooves, which are more

distinct beneath, in having a half-whorl more and a wider umbilicus. In

R. electrina the sculpture is much closer, the grooves of R. vanattai resem-

bling those of shells of the section Glyphyalinia. It resembles R. eling mani,

but with the same number of whorls the shell is much smaller, and the shape

of the aperture differs.

" The Roan Mountain examples of this species approach R. wheatlc)ii

in coloration and size. During the last two weeks in August, 1928. I mainly

found dead shells but also obtained four quite mature animals. It is more

frequent and widely distributed than R. cumberlandiana roanensis. Its

anatomy is compared to that of R. wheatleyi:

" Animal more lightly pigmented, but foot grayish and dorsum of head

and mantle edge still darker. Talon subovoid, weakly curved. Free oviduct

similar in proportions but narrow apical neck (with glandular collar) more

sharply demarcated from swollen body (internally with longitudinal folds).

Penis (Fig. 141: 9) internal surface of apical I with elliptic bosses, which

become confluent in next }, until, just above middle, simple and progres-

sively weaker, longitudinal folds are developed; basal 5 relatively thin-

walled and simple. Penial retractor insertion on apex of penis. Radular

formula (Fig. 141: 10) 22-3-1-3-22; 52 rows counted. Central teeth even

more elongate than in burringtoni; laterals equally so." (H. B. Baker.)

(It is named for Mr. Edward G. Vanatta, in recognition of his long and

careful work upon the Zonitidac and other small land shells of the Acad-

emy's collection.)
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Retinella clingtnani (Dall)

Figs. 136, 136 a.

Zonitex whcalleyi W. G. Binncy, 1S85, specimens from Clingman's Peak, Man.

Amer. Land Sh., p. 223.

I'[/<rra] clingmani Dall. 1S90, Nautilus. 11: 101. Nude name.

Vitrca dingmani Dall, 1900, Proc. Acad. Nat. Sci. Phila.. p. 150, fin. 2.â€”Walker &

Pilsbvy, 1902, Proc. Acad. Nat. Sci. Phila., p. 431, pl. 23, figs. 1-3.

" Shell extremely thin and fragile, of a translucent green-

ish color, polished, with five rather inflated whorls; suture

well marked, the enveloping whorl rising slightly above it

and not suturally appressed; sculpture in harmony with the

incremental lines, consisting of at first rather close-set reg-

ular wrinkles which are obsolete on the base and more dis-

tant in the adult near the last part of the last whorl; spire

and base somewhat flattened, periphery rounded, peristomc

acute, the upper lip but little produced beyond the basal

part; umbilicus narrow, deep; nucleus very small, smooth;

major diam. 6.5, minor diam. 5, alt. 2.5 mm.'' (Dall.)

Height 2.9 mm., diameters 6.5 and 5.6 mm.; 5. 1 whorls.

Umbilicus in diameter 6.2 times.

Fig. 136

(after Dall)

Fig. 136a. Retinella dingmani, Potato Top, N. C. Scale line = 1 mm.

NORTH CAROLINA: "Black Mountains near Clingman's Peak" (Hemphill). Type

3S1UO U.S.N.M. Mt. Clingman, north of the summit; Mt. Mitehell, a short distance

below the summit on the northeast side. Wilson's Cove and Cat-tail (Walker & Ferriss) ;

Potato Top (Ferriss).

" As stated in Dall's description cited above, the type [Fig. 136, original

figure] of this rare species was taken by Hemphill at or near Clingman's

Peak, or Mt. Gibbs according to the map of the Topographical Survey.

The first specimens in 1901 were found on Mt. Clingman, beside the trail

just north of the summit. Four specimens were found under one log a =hort

distance below the summit of Mt. Mitehell on the northeast side. It is

evidently rare on Mitehell, as most careful search failed to bring any more

to light. A single specimen was taken in AVilso(rs Cove and another on

Cat-tail. Ferriss found it in some greater quantity on Potato Top, but it

appears to be rare even there.
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" I", elingmani if peculiar to Black Mountain range. It is one of the

largest of the Vitreas and, once seen, is easily recognized. The animal is

dark bluish-black, and when alive the whole shell appcars black; in this

respect it reminds one of Zonitoides nitidus Miill. When cleaned, the shell

varies from a yellow to reddish horn-color, but occasional specimens are

tinged with green as stated in Dr. Dall's description." (Walker.)

" Black Mountain Station is on the railroad east or northeast of Ashe-

ville. From this station I walked into the mountains (north) about ten or

twelve miles and stopped at a house near the foot of Mt. Mitehell, and also

near the Pinnacle of the Blue Ridge. In company with two other persons,

I went to the summit of Mt. Mitehell and ' Clingman's Peak,' as they called

it, and remained all night. We carried our provisions and blankets. It took

nearly all day to get to the summit, and I had but a few hours for collecting

the next morning. If my memory serves me faithfully. I got but little

material on that trip, but judging by the name, I suppose the shell called

Z. elingmani was collected at that place and time." (H. Hemphill, in letter.)

The specif(c name is to honor Thomas L. Clingman, who made valuable

observations on the geology and topography of North Carolina, and served

that State with distinction in the U. S. Senate, before the civil war. The

anatomy of this species is unknown.

Retinella approxima (Walker & Pilsbry) Fig. IJ7'

Vitrca approxima Walker & Pilsbry, 1902. Proc. Acad. Nat. Sci. Phila.. p. 431, pl. 23,

figs. 7-9.

" Shell about the size and shape of V. hammonis; glossy, smoky greenish

horn-color, tinged with pink above; umbilicus round and deep; slightly

convex above, whorls 44, regularly increasing, surface sculptured above

with irregularly spaced radial grooves similar to those of V. hammonis, but

less crowded and with microscopic revolving impressed lines; aperture trans-

versely rounded-lunate. Alt. 2, greater diam. 44 mm." (W. & P.)

Fig. 137. Retinella approxima, type. Mt. Mitehell, N. C. Scale line = 1 mm.

NORTH CAROLINA: Mt. Mitehell. Yanccy Co. (Walker), Type 82360 A.N.S.P.

" Two specimens only of this species, which cannot be satisfactorily

assimilated with any of the described species, were taken in Wilson's Cove,
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Mt. Mitehell. It is closely related to V. hammonis in shape, and in the

regularly increasing whorls, but differs in color, in the less crowded sculp-

ture of radial grooves, the presence of microscopic revolving sculpture, which

is absent in hammonis, and in having nearly a whorl additional. In the

examination of these forms for the revolving sculpture a compound lens of

at least 100 diameters is necessary for satisfactory results. V. wheatleyi

and V. pentadelphia, which have similar sculpture, differ in having a more

open umbilicus and in the rapid enlargement of the last whorl. It differs

from V. rhoadsi by the smooth base (V. rhoadsi being radially grooved be-

neath), the closer radial grooves, wider umbilicus, and in color." (W. & P.)

Umbilicus 8.3 times in diameter.

RETINELLA ROEMERI GROUP (Section Glyphyaloides H. B. Baker).

The following key to the species of this section, by Dr. H. B. Baker,

may assist in their identification; it does not include R. fioridana.

A. Shell with umbilicus about 4 times in major diameter and with steeply rounded

walls.

B. Shell larger and higher, with more prominent spiral striae; penis with epiphal-

lar opening near middle of its length; central Texas R. roemcri

BB. Shell smaller and more depressed, with spiral striae very weak; penis with

epiphallar opening much above middle of its length; Wetumpka, Ala., to

Knoxville, Tenn R. lewisiana

AA. Shell with umbilicus about 3 times in major diameter and with obliquely flattened

walls; only known as subfossil; Cumberland, Maryland R. radcri

Retinella roemeri (Pilsbry & Ferriss) Fig. 138.

Vitrca dalliana roemcri Pilsbrv & Ferriss, 1906. Proc. Aead. Nat. Sci. Phila., p. 151,

fig. *-

Retinella (Glyphyaloides) roemcri (Pilsbry & Ferriss) H. B. Baker, 1930, Proc. Acad.

Nat, Sci. Phila., 82: 205, pl. 11, figs. 1-3.

" Shell openly umbilicate, the width of umbilicus contained about 4^

times in the diameter of the shell, pale whitish-corneous, in general shape

resembling V. dalliana, V. wheatleyi and V. petrophila. Sculpture of very

elose and regular radial grooves, on the last whorl of large specimens be-

Fig. 138. Retinella roemcri, type. Scale line = actual diameter.
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coming crowded and less regular, giving a striate appearance. The flat in-

tervals between the grooves show no spiral striae. The base is nearly

smooth. Whorls 44, but slightly convex, slowly widening, the last about

double the width of the preceding. Suture scarcely impressed, translucent-

margined below. Base convex. Aperture lunate, slightly oblique; the in-

sertions of the peristome are distant. Alt. 2, diam. 4 mm.; umbilicus .80

mm.; aperture 1.7 X 1.65 mm." (P. & F.)

TEXAS: linking Spring Creek, near San Marcos. Hays county, Pilsbry und Ferriss.

Types 91318. A.N.S.P. Also taken in several ptaces around Sew Braunfels, (,'ouial

County: in the drift debris of the Hondo river, two miles north of Hondo. Medina

County; in drift of the Rio San Fihpe near Del Rio, and of the Devil's River, Val Verde

County. It has about the distribution of Holospira goldfussi and Helicodiscua cigin-

manni.

This very pretty little species has a slightly more ample umbilicus than

R. wheatleyi or petrophila, and the sculpture is closer and more regular than

in either. The last whorl, in dorsal view, is wider than in R. wheatleyi. It

is much smaller than R. cireumstriata.

R. roemeri attains a larger size than the Floridan R. dalliana and the

shells have somewhat more regular and crowded grooves on the last whorl:

it is less depressed, and the aperture is perceptibly less broad, more roundly

lunate.

"A week's collecting at New Braunfels netted a small series of fresh

shells and a few animals (mainly immature) of this species, which was pre-

viously known only from drift material. The preponderance of freshly dead

shells makes me suspect that by June it had considerably passed the climax

of its adult abundance. It lives in the deeper layers of the debris and dirt

near the chalk ledges, which outerop from the wooded hillside above the

large springs that form most of Comal Creek. Its shell, when fresh, i-

hyaline (whitish with brown-stained suture), has almost the gloss of n

Paravitrea and shows, on its umbilical side, fairly distinct and continuous

spiral striae, although these are obscured and broken, on the apical surface,

by the more prominent radiating lines.

" The following description is based on preserved material: Animal

white, but ommatophores sparsely pigmented and eyes black. Foot elon-

gate; sides with prominent, coarse tessellation; pedal grooves deep; peripo-

dial angle forming a short conical projection over pedal orifice; sole appar-

ently undivided, pointed posteriad. Mantle collar lappets similar to those of

R. whi'atleyi. Lung more elongate, 3 times as long as its base or 24 times

length of kidney. Kidney 1| times as long as its width or length of peri-

cardium. Ovotestis consisting of two large groups of ovoid alveoli, im-

bedded near base of apical mass of liver; duct swollen and convoluted in

third quarter of its length; talon recurved; carrefour elongate. Uterus

(Fig. 139: 1) much as in Glyphyalus. Free oviduct: slender and of medium

length. Spermatheca stalk of long type, basal '!, heavy and with longi-

tudinal folds internally. Vagina with glandular collar. Prostate, long type.
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Vas deferens short (as in genus). Epiphallus well developed, more slender

towards base; opening at apex of basal half of penis. Penis (Fig. 139: 2i

apical half a slender diverticulum with internal surface weakly plicate

longitudinally; basal half sharply swollen, internal surface with heavy ob-

lique folds which die out near middle of its length. Penial retractor inser-

tion on apex of penis. Cloaca as in Glyphyalus. Columellar muscle similar

to that of R. electrina, but giving off right and left free retractors near its

origin. Salivary glands lanceolate, about as long as buccal mass; ducts jf

as long. Radular formula (Fig. 139: 3) 15-3-1-3-15; 59 rows counted.

Teeth similar to those in burringtoni, but laterals more asymmetric and

with broader bases; marginals more widely spaced.

" In my scanty series of R. roemeri (and the single animal of R. lewisi-

ana), the sole of the foot appears to be undivided, but I have observed, in

other species, that the tripartite condition in the living animal may become

invisible in dead specimens, especially if the foot swells during asphyxiation.

Until living animals can be studied, I am retaining Glyphyaloides in the

genus Retinella." (H. B. Baker.)

Retinella lewisiana (Clapp) Fig. 140.

Vitrca lewisiana Clapp, 1908, Nautilus, 21: 129, upper text-figs.â€”Walker, 1928. Ten.

Moll. Alabama, p. 75, fig. 104.

Retinella (Glyphualoides) lewisiana (Clapp), H. B. Baker. 1930, Proe. Ac:id. Nat

Sci. Phila., 82: 207, pl. 11, figs. 4, 5. Anatomy.

" Shell small, depressed widely, perspectively umbilicate, all whorls

showing to the apex, umbilicus contained about five times in the diameter

of the shell; yellowish-white, translucent, the inner whorls showing through

Fig. 140 Retinella lewisiana Type X 8 (after Clapp).

the body of the shell, highly polished; the delicate growth lines are very

regularly spaced and close together, smooth below. Spire much flattened;

sutures well impressed, margined; whorls 34, slightly convex, the last wide.

Aperture oblong-lunate, depressed above, lower margin parallel with the

base, lip simple.

" Gr. diam. 34 mm., lesser 2.8 mm., alt. 1J mm." (Clapp.)

ALABAMA: Type from Monte Sano, near Huntsville, Madison Co. Type in Clapp

Coll., Carnegie Mus. Also found at Wetumpka and Gurley. Reported by Walker from

Blount, Elmore, Conecuh. Lauderdale. Madison, Mobile. Randolph and Chambers

counties (H. H. Smith). TEXXESSEE: near Fountain City. Knox Co. (H. B. Baker.)
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Fig. 139. 1, Rrtinclla roemeri, Comal Co., Tex., dissected genitalia (ovotestis

omitted); 2, penis and accessories; 3, radula: central and first lateral. 4, R. lewisiana,

Madison Co., Ala., radula of paratype; 5. dissected genitalia (ovotestis omitted). Knox

Co., Tenn. 6, R. indcntata paucilirata, Madison Co., Ala., jaw; 7. Radula: central,

all four laterals and blade of first marginal, also second marginal (6th tooth) and 21st

marginal (25th tooth); upper fig. of 25th tooth is more highly magnified than others;

diagram of transverse row is also shown; 8, penis and accessories. (After H. B. Baker.)
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" The color, and particularly the very rcgular, elose lines of growth at

once distinguish this shell from all other species. It is perhaps nearest to

T". dalliana, but differs in color, shape and sculpture. In dalliana there is

a very minute spiral sculpture, not mentioned in the original description,

and only visible under a magnification of about 60 diameters." (Clapp.)

" One adult and one immature animal of this species were collected

April 5, 1929, on Black Oak Ridge, about 1 mile north of Fountain City,

Knox Co., Tenn. I have also been able to examme the radula of a para-

type in the Academy of Natural Sciences of Philadelphia. As the anatomy

is similar to that of R. roemeri, only salient differences will be noted:

''Free oviduct (Fig. 139:5) more swollen basally. Spermatheca sac

smaller; stalk longer, with a very heavy, pear-shaped base. Penis more

elongate; apical half fusiform, with epiphallar opening a little above its

middle, internal surface with weak, longitudinal folds; basal half less

abruptly swollen, internal surface with a subapical ring of circular bosses

and vague longitudinal plicae, which die out before reaching base. Penial

retractor insertion apical. Radular formula of paratype (Fig. 139: 4) 16-

3-1-3-16 with 53 rows; of Knox Co. animal 15-3-1-3-15 with 55 rows.

Teeth as in roemeri, but marginals relatively smaller." (H. B. Baker.)

Regarding R. lewisiana, H. H. Smith wrote: " With one or two excep-

tions our specimens were found on the lower sides of sandstone slabs or

stones generally beneath other stones in damp forests near the top of Monte

Sano. One or two were found among leaves at the base of cliffs near the

same locality. Evidently this species, in the Huntsville district, is a rock

shell, and it is almost the only rare one which we have obtained by ' quarry-

ing! ' The shell, when found, is conspicuous owing to its pale color and

shining surface. The animal is pale."

(Named in memory of Dr. James Lewis, eminent New York concho-

logist, b. Schuyler's Lake, N. Y., July 1822, d. Mohawk, February 23, 1881.)

Retinella raderi (Dall) Fig. 142.

Vitrca radcri Dall, 1898, Nautilus, 11: 100; 1902. Proc. U. S. Nat. Mus., 24: 500,

pl. 27, figs. 4-6.

" Shell depressed, four-whorled, smooth except for faint rather regularly

spaced incremental lines above, of a pale waxen whitish color; spire hardly

raised above the last whorl, which is much the largest; periphery evenly

rounded, suture appressed, base moderately rounded, the umbilical slope

of the last whorl somewhat flattish; umbilicus very wide, exhibiting all the

volutions; aperture wider than high, the upper margin slightly in advance

of the lower lip, the two connected by a thin wash of callus over the body.

Alt. 1.5, max. diam. 4.0, min. dian). 3.0 mm." (Dall.)

Height 1.74 mm., diameters 3.98 and 3.54 mm., umbilicus 3.3 times in

diameter; 4| whorls. (Topotype, H. B. B.).

MARYLAND: Cumberland (Howard Shriver), Type 10775S U.S.N.M.
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Fig. 141. 1-3. Kctini'llu u'heiitlryi, Tennessee, outlines of shell from Thomas Bland:

4, Knox Co.. Tenn., jaw; 5. radula: central, all three laterals and tip of first marginal,

with diagram of transverse row; 6, penis and accessories; 7, terminations of dissected

genitalia; 8. internal view of pallial complex (left edge of lung considerably stretehed).

9, R. vanattai. Carter Co., Tenn., penis and accessories; 10, radula: central and fir^l

lateral. (After H. B. Baker.)
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Fig. 142. Ritinilla railrri, type X 6 (after Dall).

This species is more widely umbilicate than any other Rctinella of

the region. Only " subfossil " specimens have been found. " The type

(U.S.N.M.) and five topotypes (A.N.S.P. 73888) have been examined;

although chalky, they still retain the characteristic sculpture of Glyphya-

loides." (H. B. Baker.)

(Named for a Mr. Rader about whom we know only that in 1897 he

was interested in the mollusks of Cumberland.)

Retinella floridana (Morrison) Fig. 143.

Rctini'lla (Glyphindoirh-x ,') floridanii Morrison, 1937, Proc. Biol. Sac. 'Wash., 50: 56,

pl. 4, figs. 11-13.

'' Shell of five whorls, possessing the characteristic sculpture of the sub-

genus, with regularly and closely spaced major growth wrinkles, of about

the size of R. rocineri, but with the base of the body whorl more deeply

rounded near the umbilicus, whiI h has consequently steeper walls. The

spire is regularly depressed-conic, but constantly higher, as is the body

whorl, than in the specimens of roemeri seen. The aperture is roundly

lunate, widest below the middle; peristome more sharply rounded at the

periphery and in the columellar region. Umbilicus deep, steep-walled; con-

tained about four times in the major diameter of the shell. Height 2.6 mm.;

major diameter 4.o mm.; minor diameter 4.0 nun.; aperture height 1.7 mm.;

ap. diameter 1.8 mm.; uinb. diameter 1.1 mm.; whorls 5.2." (Morrison.)

Fig. 143. Krtinrlla floridana (after Morrison). Scale line =

FLORIDA: The type. U.S.N.M. 421084. was collected by E. H. Sellanls near Ocala,

Marion County. " from crevices and caverns in limestone. Pleistocene? "
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Nine paratypes (U.S.N.M. 421085) were measured. Average of the ten

measured types: height 2.37 mm., maj. diam. 4.11 mm., min. diam. 3.69

mm., height apert. 1.6 mm., diam. apert. 1.66 mm., umbilicus 1.01 mm.;

whorls 5.02.

" The many specimens in the original lot (U.S.N.M. 219003) are all dead

shells, weathered to a chalky appearance. It appears unlikely that this

species is Pleistocene as doubtfully noted by the collector. It may, however,

be extinct at the present time. It should be found in the Ocala (Eocene)

Limestone area, wherever surface soil conditions are (or were) favorable."

(Morrison.)

Subgenus GLYPHYALOPS H. B. Baker

H. B. Baker has given the following:

Key to Species of Subgenus Glyphyalops

A. Penis much more slender, with shortly bifid apex; central and laterals of radula

more elongate, with reduced ectocones; shell more corneous, with less prominent

major growth-striae (approaching Glyphyalus); umbilicus over i major diameter:

southern end of Appalachians proper K. pentadelphia

AA. Penis swollen apically, not bifid; central and laterals of radula broader, with more

prominent ectocones; shell more hyaline with relatively distinct major striae; um-

bilicus not i major diameter R. rhoadsi

B. Shell with higher spire, relatively larger umbilicus and stronger growth-striae;

Maine to Michigan and south to West Virginia R. rhoadsi rhoadsi

BB. Shell with more depressed spire, relatively smaller umbilicus and weaker

growth-striae; Virginia, eastern Tennessee and western North Carolina

R. rhoadsi austrina

Rctinella pentadelphia (Pilsbry) Fig. 144.

Vitrca. petrophila pentadelphia Pilsbry, 1900, Proc. Acad. Nat. Sci. Phila., p. 138.

Rctinella (Glyphyalops) pentadelphia Pils., H. B. Baker, 1931, Proc. Acad. Nat.

Sci. Phila. , 83: 113, pl. 19, figs. 14-16; pl. 20, fig. 6.

"Shell about the size of V. indentata; glossy, pink-brown, openly um-

bilicated, convex above, composed of 44 whorls, those of the spire slowly

widening, the last much wider; surfaces sculptured with many unevenly

spaced radiating grooves similar in character to those of V. indentata, but

more numerous; and there are some stria? intermingled, the spire being more

closely striate. No mentionable spiral stria? seen with an enlargement of

fifty diameters. The grooves continue upon the base, but are weaker there.

Aperture broadly lunate. Alt. 1\, greatest diam. 5 mm." (Pilsbry.)

TENNESSEE: Cade's Cove and neighborhood, at western foot of Thunderhead, Blount

Co., from about 1800 to 2200 ft. elevation (Ferriss. Walker. Clapp, Sargent and Pilsbry),

Type 76856 A.N.S.P. Also Monroe and Polk counties. NORTH CAROLINA: Graham,

Cherokee, Clay and Macon counties. GEORGIA: Towns Co., near Hiawassee.

'' This Vitrea may be briefly characterized as similar to F. petrophila,

but with only 44 instead of 5-5| whorls in shells of the same size, slightly

wider umbilicus, less embracing and therefore less deeply lunate aperture

and usually pinkish instead of whitish-corneous color. F. rhoadsi is a

smaller shell with decidedly narrower umbilicus." (H. A. P.)
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Fig. 144. Retinella pentadelphia, type X 8. After H. B. Baker.

Dr. Baker has directed it. " Animals from Tellico Gorge, Monroe Co.

(Aug. 10) are quite mature although the uterus is still rather slender. R.

pentadelphia (Fig. 144) actually belongs near R. rhoadsi (Pilsbry), with

which it is compared in the following anatomical notes.

"Foot whitish; top of head bluish gray; tentacles still darker; dorsum

of mantle edge light grayish; sole broad, indistinctly tripartite (in my pre-

served material) and abruptly pointed posteriad. Lung about 34 times as

long as its base or 3 times length of kidney.

" Ovotestis consisting of 4 or 5 trigonal groups of alveoli; talon (Fig.

207: 15) not recurved. Uterus still slender. Free oviduct relatively shorter

and vagina longer. Epiphallus relatively shorter and less developed, with-

out penial papilla. Penis (Fig. 207: 16) elongate; apex shortly bifid to

receive attachment of retractor and epiphallar entrance; internally with

oblique folds in its apical \, rows of low papillae in next \ and low, longi-

tudinal ridges in basal half. Penial retractor short; origin near middle of

diaphragm. Atrium very short.

" Radular formula (Fig. 207: 14) of a dried-in specimen from Rowan

Creek, Cade Cove (A.N.S.P. 78935) is 12 + 2 + 1 + 14, with 43 rows; of a

preserved animal from Tellico Gorge, 11 + 3+1 + 14, with 44 rows.

Centrals and laterals very elongate, with heavy mesocones and weak ecto-

cones; third tooth aculeate, sometimes (Monroe Co.) with minute ectocone.

Aperture of type shell measures: altitude 69 (1.81 mm.); diameter 123

(2.22 mm.).

" The bicuspid laterals of R. pentadelphia evidently place it in the sub-

genus Glyphyalops with R. rhoadsi, but its more corneous shell, weaker

sculpture and more elongate penis also approach the group of R. (Glyphya-

lus) wheatleyi. Its elongate centrals and laterats are quite peculiar." (H.

B. Baker.)

(Named for the party of five who in 1899 camped, in high spirits and

usually hard rain, in the Great Smoky Mountains.)
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Retinella rhoadsi (Pilsbry) Fig. 145.

Vltrca rhoadsi Pilsbry. 1899. Nautilus. 12: 101; 1906, Nautilus. 19: 109. fig. 1.â€”

Bryant Walker, 1900, Nautilus. 14: 8; 1906. 1ll. Car. Moll. Mich., p. 480, fig. 49.

Glyphyali.uia (Glyph yalops) rhiwiisi (Pils.) H. B. Baker. 1928. Proc. Acad. Nat. Sei.

Phila., 80: 21, pl. 4. figs. 4-8.

Krtiurlla (Glyphyalups) thunilsi rhuudsi (Pils.). H. B. Baker, 1930, Proc. Acad. Nat.

.Sci. Phila., S2: 207.

" Similar to V. indent at a, but differing from that species in the distinct

umbilicus, about one-half nun. wide, showing the penultimate whorl within;

radial grooves more numerous, and therefore closer. The same characters,

and the smaller size, separate rhoadxi from carolInensis. Alt. 2.5, diameter

4.7 mm." (Pilsbry.)

Fig. 145. Retinella rhoiidsi X 5J; type, White Pond, N. J. (after Walker). Scale

line = 2 mm.

The radial grooves are similar to those of R. indentata, continuing over

the base. They become more or less crowded and irregular behind the

aperture, so that the count is rather variable: I find 38 to 45 in several

apparently adult specimens. In a few examples (including one of the type

lot), some extremely weak spiral stria' can be made out near suture and

umbilicus, but none could see seen in other apparently fresh shells. The

largest shell in the type lot has a diameter of 4.7 mm., 4 whorls. Umbil-

icus 7 times in diameter.

ONTARIO: near Toronto (Oughton). MAINE: Oxford Co. VERMONT: Windham and

Orange counties. MASSACHUSETTS: Middlesex and Norfolk counties,. CONNECTICUT:

Hartford Co. NEW YORK: Fulton. Onondaga, Madison, Tompkins and Dutchess coun-

ties. NEW JERSEY: Sussex. Mercer and Gloucester counties; Type 68213 A.N.S.P. from

White Pond, Warren Co. PENNSYLVANIA: Pike, Northampton. Monroe. Montgomery,

Bucks. Berks. Philadelphia, Delaware. Adams. Fulton and Beaver counties. MICHI-

GAN: Cheboygan Co.; Emmet Co. DELAWARE: New Castle Co. MARYLAND: Cecil and

Allegany Co. VIRGINIA: Orange Co. (Walker). WEST VIRGINIA: Pendleton, Braxton

and Wirt counties. NORTH CAROLINA: Crowders Mt., Gaston Co.

(Named for Samuel N. Rhoads, chiefly known as a mammalogist, but

also a collector of shells in Mexico and the United States. He was the

writer's companion when the type lot of this snail was collected.)

Dr. Baker writes: " My specimens come from Cheboygan County,

Michigan; three were examined. The anatomy has many points in common

with that of G. indentata and only distinctive features will be discussed.

''Animal: still lighter in color. Foot: sole acuminate posteriad and

projecting some distance beyond abruptly pointed peripodial angle; mucous
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pore without swelling. Mantle collar: much wider and more glandular

dorsally; left neck-lappet (Fig. 131:8) much longer and more acuminate;

umbilical lobe scarcely more prominent than in Retinella. Pallial complex:

similar in proportions to that of G. indentata, but secondary ureter stouter.

" Talon (Fig. 131: 6): with stouter caecoid portion; cam'four relatively

smaller. Uterus: of same short type and with chocolate stain. Free ovi-

duct; relatively shorter and stouter; glandular collar developed, on dorsal

side, into a conspicuous mass of small, white atveoli (distinctly reminiscent

of Plekochcilus and Auris). Spermatheca: sac large, lanceolate in shape

and imbedded near base of albumen gland above loop of aorta; stalk basally

swollen. Vagina: short and stout, with heavy investment of yellow, gland-

ular tissue. Epiphallus (Fig. 131: 4): exceptionally long; apical f swollen,

with heavy glandular walls; basal * with thinner walls and low plicae,

tapering towards apex of penis; no distinct penial papilla. Penis: apical

chamber small and knob-shaped, without prominent papillae; remainder

similar in structure to that of G. indentata, but relatively much stouter.

Penial retractor: stout but long; insertion just below apex of penis; intimate

sheath investing penis and basal J of epiphallus.

"Jaw (Fig. 131:5): bright fulvous in color and concentrically striate;

creseentic in shape but deep at center; cutting edge almost straight, with 3

shallow notehes, which are continued by impressed lines. Radular formula

(Fig. 131: 7): 37-3-1-40; 51 transverse rows counted. Central: larger than

first lateral, with remarkably broad mesoconc (approaching that of Stria-

tura in appearance). Laterals: elongate, with deep backs; bicuspid with

large mesocone and small ectocone; base extending mesiad of mesocone so

that, under low magnifications, an entocone appears to be present (Cf.

Morse for G. indentata).

" The many differences between this species and G. indentata seem to

demand subgeneric recognition. The relatively more simple penis slightly

approaches the condition in Retinella, but the remainder of the anatomy is

much closer to that of Glyphyalinia s.s." (H. B. Baker.)

Retinella rhoadsi austrina H. B. Baker Fig. 128:4, 5'

Vitrra rhoadsi Walker & Pilsbry, 1902, Proc. Acad. Nat. Sci. Phila., p. 402.

Retinella (Glyphgalops) rhoiidsi austrina H. B. Baker, 1930. Proc. Acad. Nat. Sei.

Phila., 82: 208, pl. 9. figs. 4, 5.

" Shell quite small, hyaline, thin and transparent; spire more depressed

than rhoadsi; umbilicus smaller (8 to 9 times in major diameter); spiral

sculpture quite weak; radiating lines rather closely spaced (41 on last whorl

of type)." (H. B. B.)

Height 2.45 mm., diameters 5.27 and 4.49 mm.; 4^ whorls. Umbilicus

8.3 times in diameter.

TENNESSEE: sink-holes about 3 miles northwest of Johnson City. Washington Co.

(H. B. Baker). Type 150606 A.N.S.P. Also in Carter, Unicoi, Knox and Blount coun-

ties. NORTH CAROLINA: Avery and Mitehell counties. VIRGINIA: Rnekbridge Co. and

near Snowden, Amherst Co.

" This subspecies has a flatter spire, a more polished surface and a rela-

tively smaller umbilicus than typical rhoadsi. At its type locality, it occurs
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with R. indentata paucilirata, from which it is rather difficult to separate,

although austrina is more depressed, has more closely spaced radial furrows

and develops stronger interstitial ones (minor senes) especially near the

suture on its apical side. Around Roan Mt., austrina usually occurs in

drier situations than R. carolinensis wetherbyi and is much rarer. In addi-

tion to the foregoing, the A.N.S.P. collection contains a single specimen from

Williamsburg or Berkeley Co., South Carolina, which has a higher spire

(like rhoadsi) but a small umbilicus (like austrina) and is a larger and

heavier shell than either subspecies.

" Paratype (Aug. 26) and Roan Mountain (Aug. 15-25) animals have

been dissected. The anatomy of austrina is very similar to that of typical

rhoadsi, but the glandular part of its epiphallus is relatively shorter and

the internal folds in the apical swelling of its penis are more oblique. The

radular formula of a paratype is 32-3-1-3-32 with 51 transverse rows."

(H. B. Baker.)

Subgenus GLYPHYALINIA Von Martens

The following key to the species of Glyphyalinia, taken from H. B.

Baker, may assist in their identification.

A. Shell rimate to narrowly umhilicate

B. Shell with more rounded whorls and less conspicuous spiral sculpture; epi-

dermis thin and hyaline (except in Florida and "C" forms); epiphallar open-

ing near base of apical penial chamber R. indentata

C. Shell with narrowly rimate umbilicus; apical chamber of penis short;

northeastern United States K. iurlrntnta inilrutnta

CC. Shell usually perforate to narrowly umhilicate; apical chamber of penis

relatively longer and larger; central and southern United States to Guate-

mala (and Porto Rico?) K. indentata paucilirata

BB. Shell with more depressed whorls and conspicuous spirals; epidermis markedly

corneous; epiphallar opening near middle of apical penial chamber; umbilirus

rimate: western edges of Appalachians proper, from Natural Bridge. Va.. to

Mt. Guyot. Tennessee H. camlinensis

D. Shell thinner; major diameter 7 or 8 mm form wrthcibyi

DD. Shell heavier; major diameter 8-13 mm typical form

AA. Shell with umbilicus closed by tongue-shaped callus; central of radula more elon-

gate R. cryptomphala

E. Shell thinner, with hyaline epidermis; usually smaller; Knox

Co., Tennessee R. cryptomphala cryptomphala

EE. Shell heavier with corneous epidermis; typically larger; north-

ern Florida to Kentucky (and Arkansas?)

It. cryptomphala miliila

Retinella indentata (Say) Fig. 146 a.

Helix iÂ»deÂ»)u)u Say. 1823. Jour. Acad. Nat. Sci. Phila.. 2: 372 (Harrigate and New-

Jersey).

Zonitrs indentatus Say, W. G. Binnev, 1SS5. Man. Amer. L. Sh.. p. 62, fig. 15.

Vitrea inilentata (Say) of A)eerican authors. 1900 to 1930.
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Glyphyuliniu indentata Say. H. B Baker, 1928. Proc. Acad. Nat. Sci. Phila.. SO: 20,

pl. 3, figs. 6-8, anatomy

Retinella (Glyphyaliiria) indrntata (Say), H. B. Baker. 1930, Proc. Aead. Nat. Sci.

Phila., 82: 209.

"Shell depressed, pellucid, highly polished; whorls four, with regular.

distant, subequidistant, impressed lines across, of which there are about

twenty-eight to the body whorl, all extending to the base; suture not deeply

indented; aperture rather large; labrum simple, terminating at its inferior

extremity at the centre of the base of the shell; umbilicus none, but the

umbilical region is deeply indented. Greatest breadth one-fifth of an inch.

Animal: Blued-black, immaculate." (Say.)

Height 3 mm., diameter 5.7 mm., 4| whorls (Philadelphia).

Fig. 146. a. Retinella indentata, Douglas Lake, Michigan, b. Retinella indentata

paucilirata, Ruckcr Canyon, Chiricalui a Mts Scale line = 1 mm.

The minute umbilical perforation, contained 25-30 times in the diameter,

is not closed, as Say thought, but minutely open, the columellar reflection

usually about half to three-fourths covering it.

Under the binocular, microscopic spiral striae can usually be seen on

some part of the last whorl, either rather weakly developed or only as

traces; but they are not well developed as in R. carolinensis. A New Jersey

shell 4.7 mm. diameter has 4) whorls. A Cheboygan Co., Michigan speci-

men of 5.4 mm. diameter has 4:[ whorls, about 28 radial grooves on the last

whorl. Most others of the same lot are not over 4.7 mm. diameter. Dr.

Baker counted 4^ whorls in a Philadelphia specimen of 5.72 mm. diameter.

CANADA: southern Ontario north to I he Muskoka District. Manitoulin Is. and Ot-

tawa (Oughton). UNITED STATES: Oxford. York. Hancock and Somerset counties. Maine.

Generally distributed in all of the New England and Middle States. Virginia, West Vir-

ginia; Ohio and Michigan, west to Shawnee Co., Kansas. Eastern and northern Mis-

souri; south to Scvier Co., Tennessee. Jackson Co.. northern Alabama. Say gave

localities in northern Philadelphia (" Harrigate ") and New Jersey.

Along the western and southern borders of the range of indentata

there is some intergradation with the small northern and eastern forms
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of paucilirata. It has been said that " Nature never draws a line without

smudging it," and those who attempt to name every specimen seen of the

indentata-paucttirata complex will probably agree that the boundaries occa-

sionally appear smudged, although typical examples are distinct enough.

Dr. Baker found some small anatomical differences between the specimens

of indentata and paucilirata he dissected, but whether these prove to be any

more constant than the shell characters seems doubtful. His observations

on indentata follow.

"My material comes from Cheboygan County, Michigan; two animals

were dissected. The anatomy is fundamentally similar to that of R. ham-

monis [R. electruna] and only points of difference will be noted.

" Animal: mainly white, but shading into pearl-gray on tail and towards

mantle collar; exposed epidermis very heavy, with prominent tesselloid

bosses. Foot: not quite so large in proportion to shell; sole slender, with

less deeply impressed longitudinal furrows. Tail: peripodial angle slightly

notehed but with a little triangular shelf; mucous groove in an arrow-shaped

swelling, which may extend slightly beyond tip of sole. Mantle collar (Fig.

127: 8): large right and left neck-lappets and a small but distinct umbilical

shell-lobe (considerably more prominent than in 0xychilus or Retinellai.

Lung: about twice as long as its base or length of kidney; principal pul-

monary vein large, minor venation indistinct. Kidney: about H times as

long as its base and almost 14 times length of pericardium.

" Ovotestis (Fig. 127: 7): four groups of very few, ovoid lobules with

large connecting tubes; duct long, swollen and slightly convoluted beyond

middle half of length; talon the shape of a question-mark with caecal

portion small; carrefour ellipsoid. Uterus: relat(vely very short, sacculate,

with a dark, chocolate-brown stain on its basal third (present in all species

of genus examined). Free oviduct: long and quite stout, with a narrow

collar of white glandular tissue around its apex. Spermatheca: sac sub-

spherical and large; stalk short. Vagina: practically absent, but apex of

cloaca with zone of yellow, glandular tissue. Prostate: long type. Vas

deferens: passing directly to apex of epiphallus. Epiphallus (Fig. 127: 6):

parallel to penis; stout but quite short, slightly tapered at both ends; wall

thick and glandular, with heavy, longitudinal plicae; penial papilla not

developed. Penis: apical compartment small and conical, with numerous,

closely-crowded papillae and lateral penial pore; apical half of basal portion

with very heavy pilasters and two, large U-shaped thickenings; basal

half with low, longitudinal plicae. Penial retractor: very stout and short

(another peculiarity of the genus); insertion at apex of penis; intimate

sheath complete. Cloaca: short but stout; opening lateral and large, situ-

ated considerably behind middle of visceral stalk and high on its side.

" Columellar muscles: much as in R. hammonis. Salivary glands: right

one larger than left; otherwise similar but more ellipsoid in shape. Rad-

ula: similar to that of (/. rhoadin, but outer marginals with serrate blades,

as first noted by Dr. Pilsbry, who will publish figures of the teeth." (H

B. Baker.)
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Retinella indentata paucilirata (Morelet) Fig. 146 b.

Hehx paucilirata Morelet, 1851. Testac. Nov.. 2: S. Salama, Guatemala.

Hyalinia paucilirata Morelet. Von Mar)cns, 1892, Biol. Centr. Amer., Moll., p. 118,

pl. 6, fig. 12.

(?) Hrlix iudeutata var. umbil(cata W. G. Binney, 1858. Proc. Acad. Nat. Sci. Phila..

p. 202 (name only; may be rhundsi).

Zoniles indentatua var. umbilicatus Singley, Cockerell, 1893, Brit. Nat.., 3: 81, Lee

Co., Texas; not the figure cited; 1899, Nautilus. 12: 120.

Vitrca indentata umbilicata (Ckll.) Pilsbry, 1906, Proc. Acad. Nat. Sci. Phila.. p.

150; 1910, p. 131 (Arizona).

Ki'tiurllu (Glyphyiiiiuia) indeutata paucilirata (Morelet) H. B. Baker, 1930, Proc.

Acad. Nat. Sci. Phila.. 82: 210. pl. 11, figs. 6-8, anatomy, distribution.

Differs from R. indentata by the larger umbilicus and by attaining a

greater size. The largest specimen noticed, from near New Braunfels,

Texas, measures: height 3.2 mm., diameter 7.1 mm.; but it is usually

smaller, about 6 mm. diameter, or in many lots not larger than: height 2.3

mm., diameter 5 mm., with 3| to 3:l whorls. MoreletV type was said to

measure 2X6 mm.

The type, according to Von Martens, has about 30 indented lines on the

last whorl. 10 of them in the last 2 mm. The type locality was around

the town of Salama, Guatemala. It is the only Glyphyalinia known in

Arizona, New Mexico and Texas. Dr. Baker, who has examined the

Academy series, gave the following range of A.N.S.P. material.

INDIANA: Henry and Hendricks Co. KENTUCKY: Edmondson, Warren. Breathitt and

Pulaski Co. TENNESSEE: Washington. Knox. Bledsoe, Marion, Hardin, Davidson and

Shelby Co. ALABAMA: 10 counties. MISSISSIPPI. LOUISIANA. MISSOURI: Pettis. St.

Clair, Christian and Barry Co. ARKANSAS: 9 counties. OKLAHOMA. TEXAS. NEW

MEXICO. ARIZONA. UTAH: Tooele and Salt Lake Counties.

MEXICO: states of Durango, Jalisco. Moreles and Michoacan, also found in Mexico

and Puebla.

The Florida form is always small, up to 5 mm. diameter, but it has a

somewhat larger perforation than northern indentata. It is at hand from

the following counties: Alachua, Citrus, Collier, Dade, Duval, Gadsden,

Hernando, Jackson, Lake, Lee, Leon, Manatee, Marion. Monroe, Palm

Beach, Pinellas, Sarasota, St. Lucie, Seminole and Volusia. Also Georgia:

Glynn and McIntosh counties. South Carolina: Beaufort Co. and Richland

Co. North Carolina: Hay wood and Clay counties.

R. indentata has been reported from the Sierra Laguna, Lower Cali-

fornia, by Cooper (Proc. Cal. Acad. Sci., 1892, 3: 216). and from the Tres

Marias by Dall (same Proc., 1926, 15: 483). Probably both are paucilirata.

" Unlike most of the species of Glyphyalus, paucilirata seems to become

mature during the summer. None of several hundred individuals, collected

near New Braunfels, Comal Co., Texas (June 17-25) are sexually mature,

although some of them are very large. On the other hand, animals with

ripe genitalia are present in the lots collected from the southern Cumber-

lands (July 23-Aug. 7). The following anatomical notes on large specimens
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from near Gurley, Madison Co., Alabama, emphasize only the differences

from the structure of typical indentata.

" Spermatheea stalk more swollen basally (stouter than free oviduct).

Epiphallus (Fig. 139: 81 lumen weakly T-shaped; base more attenuate.

Penis apical, papillate chamber teat-shaped, almost half as long as entire

organ; basal chamber relatively stouter (than in indentata}, internal surface

with anastomosing, longitudinal wrinkles. [Examples from San Juan Teoti-

huacan, Mexico, are similar but all of the parts are smaller (younger) and

the papillate chamber is broader at its apex.[ Penial retractor origin

dorsal to and near apex of spermoviduct; body passing to left of uterus;

insertion on apex of penis (as usual in Glyphyalinia). Jaw (Fig. 139: 6):

crescentic; imbedded border hyaline; exposed region dark reddish; center

with 3 to 5 vague plaits, which resist corrosion as a weak point near middle

of cutting edge (as usual in Glyphyalinia). Radular formula (Fig. 139: 7)

18-18-4-1-4-36; 63 rows counted. Outer 18 marginals small, with extremely

minute serrations on inner border. [Radular formula of San Juan Teoti-

huacan individual 16-18-5-1-5-34; 66 rows counted.] " (H. B. Baker.)

Retinella carolinensis (Cockerell) Fig. 151 b.

Zonites caralinensis Cockerell, 1890. Science-Gossip, 26: 114.

Zouites carolinirusis Cockerell, W. C!. Binney. 41 h Suppl. Bull. Mus. Comp. Zool.,

22: 167. pl. 3, fig. 7.

Vltrea carolinensis (Ckll.). Cockerell. 1899, Nautilus. 12: 120.â€”Walker. 1902. Proc.

Acad. Nat. Sci. Phila.. p. 430: 1928. Terr. Moll. Ala., p. 80. fig. Illâ€” Clapp.

1915, Nautilus, 29: 26.

Glyphyaliiiia nirolinensis (Ckll.), H. B. Baker. 1928. Proc. Acad. Nat. Sci. Phila..

80: 22.

Retinella (Glg(ihyiilinia) carolinensis (Cockerell) H. B. Baker. 1930. Proc. Aead.

Nat. Sci. Phila.. 82: 211, pl. 12. figs. 4. 10. 11. Also form u'dkcrbyi, ibid., pl.

12. figs. 1-3. neotype.

Vitrca ctirollnensis var. welhcrbyi Cockerell, 1900. Nautilus. 14: 45; 190^. Nauiiln-.

16: 108 (name only).â€”Walker & Pilsbry. 1902, Proc. Acad. Nat. Sci. Phila., p.

430.

" Allied to Z. sculptilis. but differs in its fewer whorls, its straightcr

cohunellar margin, its fewer sculptured lines and its less lunar aperture."

(Cockerell, 1890).

"The original type was thus described: Max. diam. 10. alt. 5 mm..

whorls 5. Pale horn, shiny, semitransparent, umbilical region somewhat

whitened. Surface of shell with strong transverse growth lines and distinct

transverse grooved lines. The grooved lines are about 26 on body whorl.

Umbilicus small, narrow. Aperture obliquely large-lunate, the upper angle

much smaller than the lower. Pcristomc not sinuate." (Cockerell, 1899.)

Height 5 mm., diameter 11 mm.. 54 whorls; 36 grooves on the last whorl.

Natural Bridge, Va.

Height 5.5 mm., diameter 12 mm., 54 whorls; 46 grooves on last whorl.

Limestone Cove, Unicoi Co., Tenn.

Height 4.4 mm., diameter 8.5 mm.. 5.1 whorls; 50 grooves on last whorl.

Paint Rock, N. C.

Hei)rht 3.4 mm., diameter 8 mm., 5.2 whorls; near Magnetic Citv. N. C.
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VIRGINIA: Natural Bridge, Kockbridge Co. (H. B. Baker). NORTH CAROLINA: Paint-

rock, Madison Co. (Ferris?;); Walnut Cove, Stokes Co. (A. P. Jaeot) ; near MuKuetii'

City, Mitehell Co. (Wetherby); Roan Mt. (W. G. Binney). TENNESSEE: Gatlinhurg

and Mt. LeConte, Sevier Co. (Clench & Archer).

The large, typical form of carohnensis is rather scarce, but smaller forms

of 5 to 7 mm. diameter appear to be rather widely spread, far south into

Alabama. There appears to be no point where the series can be divided

on size, "u'etherbyi" being the widely spread form which, in some places

from southwestern Virginia to Alabama, becomes the large carolinensis.

It is easily separable from R. scidptilis by the smaller number of radial

grooves. This number is rather variable as noted above. Dr. Clapp states

that, " my three largest Cranberry shells have 38, 34 and 32 respectively,

while a 64 mm. diameter shell from Mitehell Co., X. C. (labeled carolinensis

by A. G. Wetherby) has 35, and a 6} mm. shell from Paint Rock, N. C.

has 32 lines."

R. carolinensis when examined with a very strong hand-lens or under

the binocular " shows a minute sculpture of very even, elose, elear-cut spiral

engraved lines. In R. indentata the same magnification only brings out an

extremely weak striation or none; only rarely does it approach the condition

of R. carolinensis." This micro-sculpture is so minute that an ordinary

pocket lens rarely reveals it. But I have seen very few specimens which

could not be definitely referred either to carolinensis or indentata when

examined under the microscope. This sculpture is visible only in the high-

light.

Dr. Baker has noted that the carolinensis from Natural Bridge when

fresh were a translucent hazel color, some specimens more pinkish, fading

towards the umbilicus. Like other tinted rctinellas, the color soon fades

in the collection.

R. carolinensis has been reported from Westmoreland Co., Pennsylvania

(Nautilus, 53:98). I have not seen it from that state.

The form wetherbyi was originally (1900) noticed as '' T". carolinensis of

a small type (var. wetherbyi Ckll. ined.) intermediate between indentata

and carolinensis proper" and referring to shells of the Great Smoky

Mountains. In 1902 Walker reported T". c. wetherbyi from Paint Rock,

Bluff mountain, Tyson's, Wilson's Mt. Mitehell, Cat-tail, Pinnacle of the

Blue Ridge, Toe River and Potato Top; adding " In the report of the expedi-

tion of 1899 [Great Smoky Mountains] the specimens of T". carolinensis

were found to belong to a small race, ranging from 54 to 7 mm. in diameter.

Cockerell has since distinguished it under the above varietal name." In

1903 Cockerell added that it had been sent from Roan Mt. by Wetherby.

Notes published up to that time are quite inadequate for recognition in

this difficult group; moreover, they applied primarily to a Great Smoky

Mountain form. H. B. Baker writes: "as neotypc (A.N.S.P. 150607), a
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Fin. 147. 1-3, Kctinella carolincnsis form welhcrbyi, Carter Co., Tenn.. frontal,

apical and umbilical (showing major growth-furrows) outlines of shell chosen as neu-

type. 4, R. nirolinensis, typical form, Unicoi Co.. Tcnn., internal view of pallial com-

plex. 5. R. sculptilis xubdola. C'arter Co.. Tenn.. radula: central and first lateral; 6-8.

frontal, apical and umbilical (showing major growth-furrows) outlines of type shell:

9, dissected genitalia (ovotestis omitted) 10, R. carolinensis form wethcrbyi, dissected

genitalia (ovotestis omitted); 11. penis and accessories (after H. B. Baker).
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shell (Fig?. 147: 1-3) from the lower, northern slopes of Roan Mt. (alt.

3600 ft.) is now chosen; the animal (Aug. 24) was not quite mature. This

example is probably a topotype, and Prof. Cockerell assures me that

wetherbyi is the small form of carolinensis.

" The confusion in its inception seems to have influenced its subsequent

identification. Actually, it appears to be limited to the northern end of the

mountains which form the Tennessee-North Carolina boundary, but it (or

carolinensis) has evidently been used for any shell that looks vaguely like

an overgrown R. indentata. As used here, wetherbyi is simply an edaphic,

paedogenetic form of carolintnsis, that occurs within a few feet of the typi-

cal variation and intergrades perfectly with it. Other of the related species

(e. g., sculptilis) show a similar tendency to produce giant individuals in

especially favorable situations. My own field studies (Natural Bridge, Va.,

and Limestone Cove, Tenn.) seem to indicate that typical carolincnsis is

usually developed in talus from the slopes of steep-sided, protected valleys.

Most of my specimens from the slopes of Roan Mountain are rather small,

although one has a diameter of 8.5 mm. Form wetherbyi, like immature

individuals of true carolinensis, has a smaller number of whorls, a relatively

higher spire and more widely spaced radiating lines than adults of the typi-

cal form. Height 3.64 mm., diameters 6.94 and 6.01 mm.; 44 whorls."

Dr. H. B. Baker's notes on the anatomy follow.

As compared with R. indentata the animal of both carolinensis and

wetherbyi is " much darker; dorsum of head and tail and mantle edge

deeply pigmented; sides of foot lighter. Lung (Fig. 147: 4, typical form):

2J times as long as its base or about twice length of kidney, which is H

times as long as its width or length of pencardium; left mantle lappet

cleaver-shaped, accessory left one small (as usual in Glyphyalinia). Talon

(Fig. 147: 10) wedge-shaped. Uterus chocolate-brown. [The uterus in

most species of Glyphyalinia and Glyphognomon show some of this pig-

mentation, but it appears more complete in those with darker foot.] Free

oviduct longer; apical glandular collar much larger. Epiphallus (Fig.

147: 11) lumen weakly T-shaped; w^all with heavy pilaster of glandular

columns; opening near middle of apical penial chamber. Penis apical

chamber attenuate, about J of length of entire organ, internal wall with

comparatively few', large papillae; basal region stout, internal surface with

short, fine, anastomosing wrinkles. Radular formula (typical form, Lime-

stone Cove) 33-21-6-1-6-54; 67 rows counted." See also Fig. 127: 9, teeth

of immature R. carolinensis.

Retinella cryptomphala (Clapp) Fig. 148.

Vitrea cryptomphala Clapp, 1915. Nautilus. 29: 25, fig. 1.

Retinella (Glyphyalinia) cryptomphala cryptomphala (Clapp) H. B. Baker. 1930,

Proc. Acad. Nat. Sci. Phila., 82: 213, pl. 13. figs. 9. 10.

" Shell thin, polished, very light horn-color to white, generally white.

translucent; whorls 5 to 54. those of the spire regularly increasing, the last
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widening very rapidly and doubling the diameter of the shell. Aperture

broadly lunate, sutures well impressed, all whorls showing through the shell.

Surface sculptured with rather evenly spaced, radiating grooves continued

to the base as in V. indentata and carolinensis, there being from 23 to 34

on the body whorl. Micro-sculpture of even, close, clear-cut spiral en-

Fig. 148. Retiniila cryptomphala, type X 5 (after Clapp).

graved lines like those of carolinensis, best seen with a magnification of 25

diameters or over. Spire much depressed, almost flat, the termination of the

last whorl slightly raised at the lip which is straight on the lower edge and

well curved forward above, projecting about 1 mm. beyond the lower lip;

at the columellar end the lip is thickened and joined to a tongue-like callus

which completely covers the umbilicus at all stages of growth. There is a

thin, microscopically granular parietal callus, as in V. indentata. Base of

shell well rounded and less impressed in the umbilical region than indentata

or carolinensis.

"Shell figured (Knox Co.,) 5.1 X 4.2 X 2.1 mm., whorls 5; 23 grooves

on body whorl.

" Largest, Knox Co., 5.7 X 4.8 X 2.7 mm., whorls 5; 26 grooves on body

whorl. (Clapp.)

" Largest, Knoxville, 5.9 X 5.0 X 2.8 mm., whorls 5; 34 grooves on body

whorl.

"Smallest, Knox Co., 2.1X1.9X1.1 mm., whorls 3, umbilicus com-

pletely covered." (Clapp.)

TENNESSEE: Knoxville (Mrs. Gco. Andrews). Type 7365 Clapp Collection, eotypes

112421 A.N.S.P.; also in U.S.N.M. and Bryant Walker Coll.

" At first I was inclined to consider this a variety of V. carolint nsis. but

the flatter spire, the umbilicus covered at all stages of growth, the less ex-

cavated umbilical region and the wider aperture indicate a good species.

I examined 250 V. indentata from 41 localities and 110 carolinensis and

var. wctherbyi from 15 localities and found no intermediates." (Clapp.)

Dr. Baker writes: " In its type region. R. cryptomphala is readily sep-

arable from R. praecox because fresh shells of the former are much more

hyaline. In the Cumberlands and apparently elsewhere, fresh specimens

of cryptomphala are corneous and quite heavy; typical solida (see below)

represents the edaphic culmination of this tendency.

"My spring animals of this species (April 4, 5) are fully developed;

those collected in the summer (July 11-13) are mainly juvenile, but two
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10

Fig. 149. 1-3, Retinclla cryptomphala solidn Marion Co., Tenn., frontal, apical and

umbilical (showing major growth-furrows) outlines of type shell; 4, spermatophore

(spring animal); 5, radula. central and first lateral, also diagram of transverse row; 6,

dissected genitalia (spring animal); 7. jaw; 8, penis and accessories. 9, Retiiiclla cryp-

tomphala, Knox Co.. Tenn., radula, central and first lateral, also diagram of transverse

now; 10. dissecied ttenitalia of animal past climax of sexual activity (July); ovotestis is

omitted. (After H. B. Baker.)
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individuals arc in late maturity. Each of these gerontic specimens (Fig.

149: 10) contains three, large spherical eggs with caleareous shells, but the

spennathecae are small (empty I and, in one, the albumen gland is greatly

reduced. The following anatomical notes only emphasize salient differ-

ence from the animal of indent a ta.

" Animal with more widespread and better developed bluish pigmenta-

tion; pedal pore a transverse slit in a larger, circular boss. Talon (Fig.

149:10): with a longitudinal groove which marks off knobby halves.

Uterus (July animal), contents of egg apparently cellular but without signs

of advanced development. Free oviduct, glandular collar longer. Epiphal-

lus, lumen weakly T-shaped (past maturity). Penis, apical compartment

more elongate, with larger and fewer, internal papillae; basal chamber with

anastomosing, longitudinal plicae internally. Radular formula (Fig. 149:

9) 28-16-5-1-5-44; 50 rows counted. Central with deeper back and more

elongate base (than in indentata) ." (H. B. Baker.)

oM0aX6s, concealed umbilicus.)

Retinella cryptomphala solida H. B. Baker Fig. 149: 1-3.

R. (Glyphyalinia) cryptomphalo solida, H. B. Baker, 1930. Proc. Acad. Nat. Sci.

Fhila. , 82: 213, pi. 13, figs. 1-8.

" Shell color corneous through fulvous to almost chestnut ; typically

larger, heavier and with stronger sculpture than cryptomphala. Height

4.05 mm., diameters 7.5 and 6.48 mm.; 5] whorls." (H. B. Baker.)

TENNESSEE: along caleareous ledges, south side of Prior Cove, near Jasper, Marion

Co., Type A.N.S.P. 150603. Typical form also from coves in east side of Cumberlands.

Marion and Bledsoe counties. KENTUCKY: Pulaski Co. ALABAMA: Wetumpka. Ehnore

Co. Range of corneous but smaller shells: KENTUCKY: Edmonson and Barren coun-

ties. TENNESSEE: Bledsoe, Marion. Franklin, Hardin and Davidson counties. ALA-

BAMA: Jackson. Madison. Cullman. Dekalb. Cherokee. Blnunt, Shelbv. Bibb and Mo-

bile counties. GEORGIA: Fulton and McIntosh counties. FLORIDA: Alachua Co. Also

(?) ARKANSAS: Polk and Logan counties.

" The large form of this subspecies is developed in talus near rock

ledges; its heavy radiating furrows give it somewhat the appearance of E.

sculptilis. The Arkansas specimens are few and in poor condition. My

summer animals from the type locality (July 23-26) are immature but a

very few of the small form from near Dove in the same county (same

dates) and around Gurley, Madison and Jackson Co., Ala., (July 30- Aug.

7) are somewhat more mature. Spring animals from the type locality

(April 2, 3) and smaller ones from around Dove (Mar. 29-31) are fully

mature. The anatomical description is based on a spring topotype; its

spermatheca contained a large, T-shaped spermatophore (Fig. 149:41.

" Animal slightly darker than typical eryptoinphala; pedal pore a trans-

verse slit under a projection shaped like the end of a canoe. Pallial com-

plex like that of carolinensis ; umbilical shell-lappet heavier but not longer.

Free oviduct (Fig. 149: 6l longer and more slender (than in typical sub-

species). Prostate very broad. Epiphallus (Fig. 149: 8)' markedly

T-shaped, with a short apical caecum. Penis, apical compartment large.
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internally with big, spaced, ovoid bosses; basal chamber with irregularly

longitudinal, internal plicae. Jaw (Fig. 149: 7) exposed surface dark red-

dish; central plaits distinct. Radular formula (Fig. 149: 5) 27-21-4-1-4-48;

67 rows counted. Centrals and laterals: mesocones more slender than in

typical cryptomphala," (H. B. Baker.)

GROUP OF RETINELLA SCULPTILIS (Section Glyphognomon H. B. Baker)

This section differs from Glyphyalinia by having a slender continuation

of the penis beyond the insertion of the epiphallus and the penial retractor,

entirely comparable to that of Mesomphix, and not known in any other

Retinellae.

The following key by H. B. Baker to the species and subspecies of

Glyphognomon is presented:

A. Penial flagellum a long, attenuate continuation of apical chamber; epiphallus at-

tenuate hasilly; shell similar to )cethcrbyi hut with flatter spire, smaller and more

gradually increasing apical whorls, brilliant, bronze-tinged epidermis, more widely

spaced spirals and less capacious last whorl; southern end of Appalachians proper

to Knoxville and s,outhern Cumberlands R. praecox

AA. Penial flagellum short and lateral to broad apical chamber; epiphallus sessile;

shell with much more gradually increasing whorls and much less expanded last

whorl than wetherbyi (or carolincnsis) ; suture impressed K. sculpt Hix

B. Penial flagellum distmct; central of radula more elongate; shell heavier and

typically larger with closely spaced major growth-furrows preceded by defi-

nite thickenings; southern end of Appalachians proper. .R. seulptilis sculptHis

BB. Penial flagellum vestigial; central of radula broad and short; shell small and

relatively thin with more widely spaced major growth furrows preceded by

much weaker thickenings; vicinity of Roan and Black Mts., Tenn.-N. C.

(and western Maryland?) R. sculptilis subdola

BBB. Thickenings along furrows distinctly beaded; western N. C.

R. sculp tilis junaluskana

Retinella praecox H. B. Baker Fig. 150: 1-3.

Rrtinella (Glyphognomon) prnecox H. B. Baker. 1930. Proc. Acad. Nat. Sci. Phila..

82: 214, pl 14. figs. 1-7.

" Shell medium in size, brilliant bronze-colored, quite thin and trans-

lucent; spire almost flat; apical whorls small and quite gradually increas-

ing; last whorls rapidly increasing; apical spiral relatively large; major

growth-furrows widely spaced (28 on last whorl of type); spiral sculpture

distinct and quite widely spaced. Umbilicus rimate. Aperture subcircular

(less expanded than in wetherbyi)." (H. B. Baker.)

Height 2.81 mm., diameters 6.27 and 5.51 mm.; 4^ whorls.

TENNESSEE: Slate talus near mouth of Laurel Creek, gorge of Tellico River, near

Tellico Plains, Monroe Co., Type A.N.S.P. 150608. Monroe. Blount. Knox. Marion,

Franklin, Bledsoe. Roane and Morgan counties. NORTH CAROLINA: Haywood, Swain,

Graham and Jackson counties. KENTUCKY; Pulaski and Edmonson counties. ALA-

BAMA: Jackson, Madison, Landerdale, Blount and Shelby counties; also (?) Wetumpka.

Elmore Co. GEORGIA: Murray Co.

" This species is easily confused with wetherbyi and its range will re-

quire anatomical verification. The large and greenish shells from Wetumpka

are especially peculiar, although they are approached by specimens from
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swampy woods along the Tennessee River near the Tennessee-Alabama bor-

der (H. H. Smith!). I have dissected animals from the counties followed

by an exclamation point (!). Summer specimens from the type locality

(Aug. 9-12), Knoxville (July 11-13) and Bledsoe Co. (July 16-201 are

sexually mature; a single animal from Kelly Cove, Marion Co. (July 26) is

slightly immature although its penial flagellum is well developed. Spring

individuals from Knoxville (Apr. 4) are immature, but one from near

Fountain City (Apr. 5) is quite well-developed.

" The following notes on the anatomy of R. praecox are mainly founded

on paratypes: Animal body yellowish-white; dorsum of head and towards

tip of tail grayish; ommatophores black; tail much as in indentata; mucous

pore large, guarded by thick lips which form a lanceolate protuberance;

tripartite division of sole very sharp. Talon (Fig. 150: 5) cleaver-shaped.

Uterus less markedly conoid than in Glyphyalinia; dark brown stain wide-

spread. Free oviduct short and slender; glandular collar present. Sper-

matheca, short type; sac relatively small (as usual in Glyphognomon)',

stalk stout. Vagina very short. Prostate broad. Epiphallus (Fig. 150: 4l

apical end with small caecum; wall thick, internal surface divided into

transverse-polygonal areas; basal third simpler and more slender. Penis

fusiform with long, attenuate apical flagellum; lumen almost continuous

(apical chamber not sharply demarcated); wall throughout length with

closely spaced papillae. Penial retractor short and stout; origin on right

side near base of spermoviduct (as usual in Glyphognomon); insertion on

side of penis between apical and middle thirds. Cloaca, glandular invest-

ment and external opening much as in Glyphyalinia. Jaw (Fig. 150:7):

heavy, exposed region dark chestnut-colored; vestigial plaits near its center

even more distinct than in Glyphyalinia. Radular formula ( Fig. 150: 61

(24-26) -21 -4-1 -4- (45-47); 61 transverse rows counted. Teeth, central

broad with stout mesocone; first lateral shorter, with squarish base; outer

and smaller marginals (26th to 51st teeth) serrate as in Glyphyalinia.

" As indicated in the foregoing, the low insertion of the penial retractor

and consequent demarcation of a free flagellum in Glyphognomon appears

to be correlated with its shortness and low origin on the diaphragm. In

Glyphyalinia, the origin of the retractor is always higher and the muscle

itself usually passes to the left of the spermoviduct instead of the right;

usually, it is relatively longer than in Glyphognomon and invariably the

total distance from the origin of the retractor to the base of the penis is

proportionately greater." (H. B. Baker.)

(Praecox, precocious.)

Retinella sculptilis (Bland) Fig. 151 a.

Hrlix sculptiHs Bland, 1S58. Ann. Lye. Nat. Hist, of N. V.. 6: 279. pl. 9. figs. 11-13

Zonilns sculptilis Bld.. W. G. Binney, 1878. Terr. Moll.. 5: 110. pl. 2. fin. 1'. Ieeth:

1885, Man. Amer. L. Sh.. p. 218. fig. 231.

Vitren sculptilis Bld.. Walker. 1928. Terr. Moll. Ala., p. S3.

Kctinella (GlyphognuiÂ»ou) seitlnlilis smlptilix (Bland). H. B. Baker. 1930. Proe.

Ar'ad. Nat. Sci. Phila.. 82: 216. pl. 14. figs. $-10. Anatomy.
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Fig. 150. 1-3. Krtiurlla prnccux Monroe Co., Tenn.. outlines of type shell showing

major growth-furrows; 4, penis and accessories. 5, R. praecox, dissected genitalia of

paratype, ovotestis omitted; 6. radula; 7, jaw. 8. R. sculptilis, Monroe Co..

Tenn.. terminations of genitalia from nearly mature animal; 9, penis (basal half omitted)

and accessories; 10, radula: central and all 5 laterals; also 28th marginal (33rd tooth),

at same and at greater magnification, and diagram of transverse row. (After H. B

Baker.)
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" Shell scarcely perforate, suborbicular, depressed, subpellueid. pale horn

color above, of lighter shade beneath, shining, with regular, subequidistant,

impressed transverse lines, those on the last whorl extending over the per-

Fig. 151. a, Krtinclla sculptilis, Clay Co. line, North Carolina. 5 miles from Mur-

phy, center figure; near Hiawassee, Towns Co., Georgia, side figures. b, Kctinclla caro-

linensis, Natural Bridge, Virginia.

iphery, and converging in the umbilical excavation; spire very little ele-

vated', scarcely convex; whorls 7, planulate, the last rapidly increasing,

equal at the aperture to ,i the diameter of the shell, beneath flattened, and

little excavated in the umbilical region; suture lightly impressed; aperture

scarcely oblique, depressed, transverse, lunate; peristome simple, acute,

sinuate, the columcllar margin very rapidly and narrowly reflected over,

and almost entirely covering the very small perforation. Diameter maj.

12.1, min. 11, alt. 5 mill." (Bland.)

NORTH CAROLINA: Cherokee, Clay. Graham and Swain counties; Type locality

Anantahely (Nantahala) Mountains. TENXESSEE: Blount. Monroe, Sevier, Polk and

Hamilton counties. GEORGIA: Hiawassee, Towns Co. ALABAMA: Chambers. Cleburne.

Dckalh. Franklin, Jackson. Jefferson, Madison, Randolph. Shelby, Talladega and Tusea-

loosa counties.

The typical large form of sculptilis is characterized by the crowded

radial grooves of which I count 82 on the last whorl of a specimen 12.7 mm.

diameter. Usually each groove is preceded and sometimes followed by a

slight thickening. On the intermediate whorls weak, close, microscopic

spiral striation can usually be seen, but it is generally very weak or want-

ing on the last whorl. However, some small forms, such as R. s. subdola.

have close microscopic spirals over the last whorl and base. A shell of this

kind from Jennings, Garrett Co., Md., has diameter of 7 mm., 59 grooves

on last whorl.

The minute umbilicus is usually about two-thirds covered by the ex-

pansion of the columellar lip at its insertion. Dr. Baker writes:
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" As in 7?. carolinensis, the giant (typical) form of R. sculptilis seems

to be developed in the coves at the edge of the mountains and a dwarfed

variety in the ranges themselves. Near Tellico Plains. R. sculptilis is rarer

and more sporadic than R. praccox. My one animal, collected during the

second week in August in the gorge of the Tellico River, is not quite ripe

sexually; its genitalia are still relatively small and slender, although well

formed. In the following description, its anatomy is compared with that of

R. praecox and only salient differences will be noted.

" Animal much larger, with more extensive although similarly located

bluish black pigmentation. Ovotestis with more alveoli in each group. Al-

bumen gland still rudimentary. Uterus still slender. Free oviduct (Fig.

150: 8) long and slender. Spermatheca stalk very stout, sac scarcely swol-

len as yet. Epiphallus (Fig. 150:9): opening into appendiculate side of

penis. Penis consisting of a bipartite apical chamber and a long, slender

basal portion; apical chamber bearing a horn-shaped flagellum, internal

surface with large, closely packed papillae; basal portion with very thick

walls and irregular, longitudinal and oblique, internal folds. Penial retrac-

tor short and stout, insertion on apex of main body of apical chamber.

Jaw large and heavy. Radular formula (Fig. 150: 10) 30-24-5-1-5-54; 69

rows counted. Central and laterals relatively elongate, with more slender

mesocones." (H. B. Baker.)

Retinella sculptilis subdola H. B. Baker Fig. 147:6-8.

R. (Glyphognomon) sculptilis subdola H. B. Baker, 1930, Proc. Acad. Nat. Sci.

Phila., 82: 217, pl. 12, figs. 5-9.

" Shell brass colored (considerably darker than icetherbyi); thinner

and more depressed than the small form of sculptilis, with more widely

spaced radial lines (40 on last whorl of type), which are preceded by much

lower growth-thickenings; umbilicus rimate.

"Height 3.32 mm., diameters 6.95 and 6.03 mm.; 5j| whorls." (H. B.

Baker.)

TENNESSEE: north slope of Roan Mountain (alt. 3500 ft.) about one mile south of

Burbunk. Carter Co.. Type A.N.S.P. 150604. Also Unicoi Co. (H. B. Baker). NORTH

CAROLINA: A very. Mitehell and Yanccy counties. Also (?) MARYLAND: Garrett Co.

" Once noticed, the much more gradual whorl-increase and less volumi-

nous last whorl of this subspecies immediately separate it from R. caroli-

nfnsis wetherbyi, which also occurs around Roan Mountain. Nevertheless,

I must confess that my sketeh of the type of subdola was originally pre-

pared in order to figure an especially fine topotype of wetherbyi! The

single Maryland specimen resembles subdola quite closely, but more and

fresher material may show significant differences. My Roan Mt. animals

(Aug. 15-25) are still sexually immature but two examples from Limestone

Cove (April 6-8) arc fully ripe, although one of them is quite small.

"Animal tinged with bluish on top of head; tip of tail quite dark;

pedal pore under a short, thimble-shaped projection. Talon (Fig. 147: 9)
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clavate. Uterus almost black, relatively long and not markedly attenuate

apically. Free oviduct short. Spermatheca sac reniform, relatively small.

Epiphallus short and almost sessile; lumen T-shaped. Penis: apical cham-

ber short and broad with very short and inconspicuous flagellum, internally

with closely packed papillae; interior of basal portion with weak obliquc'

and stronger longitudinal folds. Penial retractor short and stout. Radular

formula (Fig. 147:5) 43-5-1-5-22-31; 63 rows counted. Central and lat-

erals broader (bases nearly as broad as long) and with heavier mesocones

than typical sculptilis." (II. B. Baker.)

Retinella sculptilis junaluskana Clench & Banks Fig. i;j.

Rctinclla (Glyphognomon) jinialuskaua Clench & Banks, 1932. Nautilus. 46: 15.

pl. 2. fig. 4.

Kctinclla (Glyphognomont) sculptilis junaluskana C. & B., H. B. Baker. 1933.

Ocas. Pap. Mus. Zool. Univ. Mich. No. 269. p. 6.

'' Shell minutely umbilicated. pos-

sessing the same general outline and

thinness of R. sculptilis but only a

little more than half the size of that

species. Whorls 6, upper half of the

shell light amber, basal area shading

into yellowish horn. Sculpture con-

sisting of axial grooves, with a beaded

riblet on each side. The area in be-

tween the riblets is faintly and spir-

ally beaded. Incised spiral lines are

present on the earliest whorls, the

beaded sculpture only well developed

on the last two whorls. On the basal

area, the grooves and beaded riblets

are as equally well developed and

continue into the umbilicus. Height

4.0 nun. maj. diam. 7.5 mm., less diam.

6.7 mn(., ap. width 4.6 mm. Holotype " (Clench & Banks).

Paratypes measure: 3.6 mm.. 6.5 mm., 6.0 mm., 4.0 mm.; 3.9 mm., 7.3

mm., 6.6 mm., 4.2 mm.; and 3.7 mm., 6.6 mm., 6.0 mm., 3.8 mm.

NORTH CAROLINA: Wooded slopes of small hill 2} mi. east of Andrews. Cherokr'i

Co. (G. S. Banks, 1930; Clench. Archer & Rehder. 1931), Type 86429 M. C. Z. Para-

types 157215 A.N.S.P., Univ. Mich, and Banks Coll.

" This new subspecies differs from R. sculptilis subdola Baker in possess-

ing a darker color and having an entirely different sculpture. In R. s. sub-

dola there is no trace of beading, the axial grooves are wider, and the spiral

sculpture is very strong on the last whorl." (Clench & Banks.)

The beading along the thickenings bordering the radial grooves, though

too minute to show in the figure, is much coarser and more spaced than in

others of the sculptilis group, readily distinguishing it. Not yet dissected.

(Named for the Indian chief, Junaluska, who exercised control over the

Cherokee Indians of this region.)

Fig. 152. R. srulptilix junaluskana

(after C. & B.).
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MESOMPHIX KaHnesque

Mesomphix Rafinesqur, 1819. Jour, de Physique fte., 88: 425, no species mentioned

by name.â€”Ferussac, 1,821, Tabl. Syst. Limasons. p. 41, two undefined specie?

mentioned, no. 211, Helix plunorboides " Raf." and no. 221, Hrlix laevigutu

" Raf."; both validated by I''erussac. 1832.7iiâ€”Herrmannsen, July 1S47, Ind. Gen.

Malac., 2: 40, Hrlix laevigata designated type.â€”Beck, 1837, Index Moll., p. 7.

â€”Pilsbry. Proc. Acail. Nat. Sci. Phila., 1911, p. 478.â€”H. B. Baker, 1930. Occ.

Pap. Mus. Zool. Univ. Mich., 220: 24.

Omphix Pilsbry, 1911, Proc. Acad. Nat. Sci. Phila., p. 479. Type M. inornatus.

Micromphix Pilsbry, 1911, Proc. Acad. Nat. Sci. Phila., p. 479. Type M. xubplauus.

The shell of medium to large size is perforate or umbilicate, heliciform.

with flat to low-conoidal spire, of 44 to 5 whorls, the last ample; opaque, of

green, yellow or brown color; l4 embryonic whorls either smooth or radi-

ally striate. Aperture lunate, peristome thin and simple.

Pedal grooves single or double; tail rounded, with a caudal pore; dorsal

surface from head to mantle without longitudinal grooves; the mantle has

small right and left body-lobes. Sole tripartite, in motion showing direct

waves in the middle area.

The triangular kidney is about 1. 1 times the length of the pericardium;

secondary ureter closed throughout; the pulmonary vein branches rather

freely on both sides.

Jaw strong, yellow to black, vertically striate, having a strong median

projection on the cutting edge.

Radula has a tricuspid central tooth, the mesocone projecting well

beyond the basal plate; laterals similar to the central but without entocone,

or replaced by teeth transitional to marginals. Marginal teeth with long

basal plates, with simple cusps of the usual thorn-like shape.

Genitalia opening below the visceral stalk, with penis having terminal

retractor or with a continuation beyond it, internally without verge or

distinctly developed papilla. Epiphallus usually w>ell differentiated from

vas deferens, its entrance into penis from submedian to subapical. Duct

of spermatheca of medium length.

Distribution. -â€” Eastern North America from Ontario to Guatemala, in

regions of moderate or high humidity, with deciduous forest.

Mesomphix proper is an Appalachian group, though some species (inor-

natus, vulgatus) spread beyond the mountains. It is more specialized ana-

tomically than Omphalina, and probably the group arose in the region it

still inhabits. The subgenus Omphalina extends from Canada to Guate-

maja, with about 15 species, of which only four plain colored and nearly

related forms occur within our limits. Mexican species are much more

varied both anatomically and in color, some being conspicuously banded.77

"Â«A. S. Kennard (Proc. Malac. Soc. Lond., 25: 117) gives the generic name as

"Mesomphyx," probably quoting the folio edition of the Prodrome. In the quarto

edition, which alone I have consulted, the name is spelled Mesomphix.

77 Related Mexican forms in which there is no differentiated epiphallus. and a high

transverse ridge makes the penial cavity quasi-bicameral, may perhaps better be treated

as forming a distinct genus. Patulopsis Strebel Â«fe Pfeffer. The apical insertion of the

penial retractor argues against the view which has been advanced that the upper penial

cavity in these forms is epiphallic, since no nearly related snail has the retractor in-

serted on the epiphallus.
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As Mesomphix is widely deployed geographically and in climate, and

diversified in structure, it is evidently an old group, but fossil forms which

have been referred here are so poorly preserved that their generic assign-

ment is mere guesswork.

0)nphalina (?) laminarum Cockcrcll. Miocene, Florissant, Colorado.

Omphalina oredontis Cockerell & Henderson. Oreodon beds. Pawnee

Buttes, Colorado. May be helicid.

(Miaos, o^0a\6s, middle umbilicus.)

Subgenera and Sections of Mesomphix

A. Penis with terminal retractor; vagina usually with glandular collar, often pig-

mented. Teeth of a transverse row usually exceeding 100; cusps of central and

lateral teeth arising normally, in front of the middle of basal plates. Jaw yellow.

Subgenus Omphalina

AA. Penis continued beyond insertion of retractor and epiphallus. No dark glandular

ring on vagina. Teeth in a transverse row fewer than 100; cusps of central and

lateral teeth mainly back of thr middle of basal plates. Jaw reddish brown or

black, opaque Subgenus Mesumphix

B. Central tooth of radula with normally proportioned mesocone and ectocones;

2 to 4 laterals with ectocones Flagelliform extension of penis rather long.

C'. Whorls of spire and embryo smooth; epiphallus entering penis near in-

sertion of retractor Section Omphix

CC. Whorls of spire, including last embryonic whorl, striate; epiphallus en-

tering penis well anterior to insertion of retractor... .Section Micromphix

BB. Central tooth of radula with very narrow mesocone, the ectocones vestigeal;

inner side teeth transitional in form to marginal type. Spire, including last

embryonic whorl, strinte Section Mesomphix, x. s.

Key to species by shell characters

NOTE.â€”" Width of spire " is measured from termination of suture across

apex to last suture on the other (left) side.

A. Umbilicus a mere perforation or very small, contained more than 12 times in the

diameter.

B. Shell very thin and fragile, as in Vitrina. Tennessee M. pcrfragilis

BB. Shell moderately strong though often thin.

C. Embryonic shell and whorls of the spire nearly smooth.

D. Width of spire distinctly more than half the total diameter. Quebec

and Indiana to Kentucky AI. inornatus

DD. Width of spire about half diameter of shell. Southwestern Va. to

mountains of East Tennessee and Western N. C M. andrcwxnc

CC. Last embryonic turn and whorls of spire strongly striate.

D. Height about half the dian.eter or less.

E. Width of spire little more than half of the diameter of shell;

microscopic papillose spirals present M. latior

EE. Width of spire much exceeding half of diameter; no fine

spirals M. subplanus

DD. Height decidedly more than half of the diameter.

E. Aperture nearly as high as wide.

F. Smooth between the striae M. rugdi

FF. Minutely papillose M. r. oxycoccus
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EE. Aperture distinctly wider than high.

F. Closely papillose in spiral lines M. vulgatus

FF. Weakly or not papillose, more glossy . .V. pcrlaevis

AA. Umbilicus larger, contained from 5 to 12 times in diameter; large, rather globose

shells.

B. With microscopic sculpture of papillae in spiral lines.

C. With fine, close growth striae \I. pilsbryi

C'C. With low growth wrinkles M. capnuilrs

BB. Microscopic sculpture rather indistinct, not of regularly papillose spirals.

C. Umbilicus usually contained 5 or 6 times in diameter; apex worn

.17. cupreus

C'C. Umbilicus smaller; apex smooth, polished, whitish and unworn

.V. friabilis

Siibgenus MESOMPHIX Rafinesque

The shell form varies from discoidal to moderately elevated, and the

umbilicus is always very small or nearly closed.

MESOMPHIX INORNATUS GROUP (Section Omphix Pilsbry)

Mesomphix inornatus (Say) Fig. 153.

Hrlix inornata Say. 1821, Jour. Acad. Nat Sci. Phila., 2: 371 (Pennsylvania).â€”

Binney, 1811. Boston Jour. Nat. Hist., 3: 419, pl. 21. fig. 3; 1861, Terr. Moll.,

2: 227, pl. 34.â€”W. (.',. Binney. Terr. Moll.. 4: 109.â€”Bland, 185S, Ann. Lye. Nat.

Hist, of N. Y. 6: 352. and 1860, 7: 120.

Zonttex inornntus Say, W. G. Binney, Terr. Moll., 5: 108. pl. ii. fig. H. (eeth, pl. xi,

fig. c, genitaliaâ€”Call, 1900. 24tli Ann. Rep. Indiana Dept. Geol. and Nat. Res.,

p. 375.

Omphnlinii inoniata Say. Walker, 1906. 1ll. Cat. Moll. Mich., p. 475â€”Sterki. 1907,

Proc. Ohio State Acad. Sci.. 4: 374.

Mrxumphix inornata (Say), Pilsbry, 1911. Proc. Acad. Nat. Sci. Phila.. p. 485. pl.

39. fig. 5, teeth.â€”Brooks. 1935. Ann. Carnegie Mus.. 24: 65.â€”Winslow, 1926.

Ocas. Pap. Mus. Zool. Univ. Mich.. 181: 2.

The shell is perforate, depressed, with low, convex spire; in color ecru-

olive, shading into colonial buff on the latter part of last whorl. The sur-

face has a bright gloss, is weakly sculptured with low, inconspicuous growth-

wrinkles, and under the microscope shows very minute papillae arranged

Fig. 153. .Vesnmphix inornatus. a, Neotype, Stoups Fern-. Allegheny Co., Pa.

b. Pine Creek. Indiana Co., Pa.; c, Rock Pt., Lawrence Co., Pa.; d. Burnside, Kentucky

e, Cazenovia, N. Y.
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m close spiral scries or along faint spiral striae. Whorls about 5, slowly

increasing, the last whorl double the width of the preceding, convex below,

excavated around the perforation. About 1J embryonic whorls are often

more or less worn, but when perfect are nearly smooth. Aperture rotund-

lunate, lined with a white calllus. Lip thin, the columellar termination

abruptly dilated close to the perforation.

Height 8.8 mm., diameter 16.6mm.; 5 whorls. Allegheny Co., Pa.

Height 8.4 mm., diameter 17 mm., Glenwood, Allegheny Co., Pa.

Height 9.5 mm., diameter 17 mm., Glenwood, Allegheny Co., Pa.

Height 8.8 mm., diameter 18.7 mm., Lee Co., Va.

Height 9.8 mm., diameter 20 mm., Pine Mt., Ky.

Height 11 mm., diameter 21 mm., Quicksand, Ky.

Q('EHEc: near Hull (Lutehford). ONTARIO. VERMONT: Middlebury. according to

C. B. Adams. MASSACHUSETTS: Berkshire Co.. according to W. G. B.; North Aitams

and Chester, according to C. W. Johnson NEW YORK: Allegany, Erie, Hamilton. Her-

kimer. Livingston, Madison, Monroe. Oneida, Onondaga. Ontario. Orange. Otsego.

Rockland. Schuyler. Tompkins. Ulster anil Washington counties. NEW JERSEV: Trenton

Falls (A. D. Brown). PENNSYLVANIA: Allegheny.7*s Beaver, Cambria. Cameron, Clin-

ton, Fayette. Greene. Indiana, Lawrence, McKeau, Mifflin, Potter. Somerset. Sullivan.

Warren and Westmoreland counties. MARYLAND: Jennings (W. Stone), and near Bi)-

tineer (J. B. Clark). Garrett Co. VIRGINIA: Healing Spring Gap. Bath Co. (P. P. Cal-

vert); Lee Co. (R. W. Jackson); Wytheville. Wythe Co. (Pilsbry). WEST VIRGINIA:

Wirt Co. (Clench & Archer). Also recorded by Brooks from Cabell. Greenbrier, Logan.

Mercer. Monongalia, Ohio. Pocahontas, Preston, Randolph and Tucker counties. Omo:

Brown and Jefferson counties. Also reported from Cincinnati (Wetherby), Columbu-

(Moores). Portage and Cuyahoga counties and Akron (Sterki). INDIANA: Lawrence-

burg (Billups). Also reported by R. E. Call from Con'don and Madison. KENTITKY:

near Mammoth Cave. Edmonton Co. (C R. Crosby): Quicksand. Breathitt Co. (W. D.

Funkhouser); Burnside. Pulaski Co. (Ferriss); Pine Mt., Harlan Co. (Witmer Stone)

M. inornatus is usually smaller than ^l. fntbplanus of farther south, and

the inner whorls are smooth. It differs from M. andrewsae by the spire,

which in inornatus is decidedly wider in an apical view.

It inhabits wooded country sufficiently hilly to afford moist shaded

slopes or ravines, where it lives under leaves and dead wood.

The snail varies in size, this variation being roughly correlated with

distribution, the northern form being smaller, diameter 13 to 16 mm. (Madi-

son Co., N. Y.), and those from south of the Ohio River larger, up to 20

mm. or more in some Kentucky lots (Breathitt, Harlan and Pulaski coun-

ties) ; but the transition is gradual, some Pennsylvania lots being inter-

mediate. Otherwise the main variation is in width of the aperture. 1ll

In what is accepted as typical inornatusâ„¢ the last whorl is less expanded.

and the aperture narrower, the part falling outside of the preceding whorl

(measured on a line from axial termination of lip to periphery) is less than

that from outline of preceding whorl to axial insertion of lip (Fig. 153a.

neotype, Stoup's Station, Allegheny Co., Pa.I. In the other form, (2), the

78 No definite locality was given by Say, and his type specimen is lost. I am

selecting Stoup's Station. Allegheny Co.. Pennsylvania as type locality, No. 70219. Fie

153a, being taken as neotype.

""Selected because it is the form figured by Binney 1841, as inornatua Say.
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last whorl, viewed from above, is wider, and the outer part of the aperture

nearly equal to the inner (Fig. 153c, Rock Point, Lawrence Co.. Pa.). Fur-

ther study of both shells and anatomy of these forms seems called for, but

as there appears difficulty in assorting some lots by these criteria, the

difference observed may not be of racial signif(cance.

Mina L. Winslow, 1926, considered Michigan records of M. inornatus

erroneous, and its presence in that state " very doubtful ".

There was formerly some difference of opinion about (he name of this

snail, which may be mentioned briefly here though it is now ancient history.

Say's description is somewhat ambiguous. Thomas Bland, 1858, 1860, con-

tended that Helix glaphyra Say applied to what we are calling M. inornatus,

and that H. inornata Say was what is now called M. vulgatus. However,

since glaphyra was described from a Philadelphia garden, and Oxychilua

cellarius is still to be found in the City, while M. inornatus is a western

Pennsylvanian snail, the identification of glaphyra with cellarius seems far

more reasonable. W. G. Binney wrote: " The testimony of Dr. Griffith is

still more conclusive. I have a letter of his to my father in which he says

that he had seen Say's type of glaphyra in the collection of the Academy,

and that it was certainly the cellaria of Europe. He adds, that when

arranging the collection, the shell was broken and thrown aside." If .IT

vulgatus had been before Say when he described inornatus he would un-

doubtedly have noticed the fine striation. Most subsequent authors have

followed Dr. Binney's identification of Say's species.

In a snail from Watkins Glen, N. Y., the shell is carried with the axis

tilted toward the right about 45 '. The back is intensely blue-black, pedal

margins gray. The sole is gray, sharply divided into three longitudinal

areas, the central paler, the lateral fields closely flecked with white. In

movement there are about seven waves, which scarcely extend upon the

side areas.

The radula (Fig. 156: 51 has 24, 1, 24 teeth. The tricuspid centrals

have an hour-glass-shaped basal-plate and well-developed cusps. There

are two lateral teeth, the next two teeth being transitional. Three side

teeth have cutting points on the ectocones. The marginal teeth are less

crowded than in M. subplana or M. andrcwsae, with shorter cusps than the

former.

The number of teeth in a row is much smaller in M. inornatus than in

any species except M. vulgatus. The cusps of the lateral teeth have a

bulging outline on the inner side as in .If. andreu'sae, but they are much

longer than in that species.

Genitalia (Fig. 154 a-d). The penis is club-shaped with a slender ter-

minal portion or " appendage " nearly as long as the penis proper, the

penial retractor inserted at the base of this appendage. Internally the

cavity of the penis has transverse and irregular folds near the distal end,
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Fig. 154. Mesomphix inornatus a, h, Pine Mt., Kentucky, c, d. near Pittsburgh,

Pa. Figs, b, c, the penis opened. \, appendage terminating the penis. E, epiphallus

and its opening into penis. R, penial retractor. Scale lines = 3 mm.

below which the wall is thinner, with very low, irregular reticulation (Fig.

154 b, c). The long epiphallus enters the penis cavity by a' simple orifice

not far from that of the terminal appendage. The vagina is very short, free

oviduct long but not conspicuously sinuated in those examined. Spenna-

theca oblong in Pennsylvania specimens examined, short and oval in one

from Kentucky. Length of penis exclusive of terminal appendage, 5 mm.:

epiphallus 10 mm., diam. of shell 16.7 mm. A specimen from Pine Moun-

tain, Harlan Co., Kentucky (Fig. 154a) has the transverse folds in the

distal part of penis cavity rather fleshy.

(Inornatus, unadorned, plain.)

Mesomphix andrewsae (Pilsbry)

Fin. 155 a, b. c, d.

Omphulina andrewsnc Pilsbry, 1895. Nautilus. 9: 14; 1900, Proc. Acad. Nat. Sci.

Philu.. p. 136.â€”Walker & Pilsbry, 1902, same Proc., p. 430.

Omphalina andrrwsae montivaga Pilsbry. 1895, Nautilus, 9: 15.

" Shell allied to 0. inornata Say in general characters and size. Rich

chestnut colored above,'"'I opaque buff below |but usually the color is olive

lake, somewhat lighter at base], the surface brilliant, polished. Whorls

44, slightly convex, slowly widening, separated by moderately impressed,

margined suture; spire small, very low-convex, its width less than half that

of the shell; last whorl very wide, depressed, rounded at periphery, evenly

flattened-convex beneath; convex around the deeply indented umbilical per-

foration. Aperture slightly oblique, elliptical-lunate; interior lined with a

heavy white callus which thins out and disappears a few millimeters from

the lip-edge; the latter thin, sharp; columellar margin concave, expanded

in a minute triangle slightly impinging on umbilicus." (Pilsbry.)

s" The type lot and some other Tlmndorhead lots are now naples yellow to buck-

thorn brown above, naphthaline yellow at base. The darker color before growth-rests

which I called "rich chestnut " in the original description, has certainly faded, but I do

not know how much. We did not have Ridgway's Color Standards at that time.
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Fig. 155. a. b. c. .Mesomphix andrewiuic, type and topotypes. Thunderhead Mt.:

d, g, Jackson Co.. N. C.; P. f. Mesomphix andrewsae montivagus, Cades Cove; h. type,

summit of Thunderhead.

Height 8.5 mm., diameter 16.3 mm. (Type.I

Height 9.1 mm., diameter 17.5 mm.; 5 whorls. Cades Cove, Tenn.

Height 8.7 mm., diameter 17.7 mm.; 5 whorls. Satulah Mt.. N. C.

Height 10 mm., diameter 19.3 mm.; Jackson Co., N. C.

VIRGINIA: Spanishhurg. Mercer Co. (Clench & Archer). NORTH CAROLINA: Bun-

combe, Cherokee, Graham. Haywood, Jackson. Macon and Swain counties. Also, ac-

cording to Walker, "Mt. Mitehell. Wilson's, Potato Top, and Tyson's. Very rare, ap-

parently at about the extreme of its northern range, but quite typical." TENNESSEE:

Great Smoky Mountains, generally spread; Type 65733 A.N.S.P, from the summit of

Tlmnderhead. Mt. LeConte Sevier Co.

The umbilical perforation is slightly smaller than in M. inomatus and

the surface has a higher gloss, but the most conspicuous difference is in the

narrower spire. As seen in apical view, the width of the spiral figure is

about one-half the diameter of the shell, while in A/, inornatus the spire is

noticeably wider.

At the top of Tlmnderhead, where the type lot was taken by Mrs. An-

drews, and where we found it in 1899. they arc a little smaller than in

most lower localities. At Nantahala Gorge, Blowing Rock, Swain Co., N. C.

large specimens up to 21 mm. diameter were taken by Clench and by

Archer. Shells with a dark band above the periphery were occasionally

found on Thunderhead, but this band has wholly faded from those col-

lected by us in 1899, though kept in a dark case.

The mantle is not pigmented over the lung. Genitalia (Proc. A.N.S.P.

1900. pl. 37, fig. 11) differs from related forms by the greater length of the

spermatheca duct and epiphallus. The penis is strongly swollen near the

base and has a rather long terminal appendage. Its retractor muscle is

long. The very short vagina is somewhat swollen near the base, but is with-

out glandular area there. Length of penis 3.5; of epiphallus 14 mm.; of

of spermatheca and duct 9.5 mm.

The radula (Fig. 156: 4) has 40, 1, 40 teeth, more crowded than in M.

inornatus. The central and lateral teeth have much shorter, stouter cusps.
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There are three lateral teeth, the next two being transitional. The mar-

ginal teeth are less slender and graceful than in M. inornatus. The radula

of M. andrewsae most resembles that of M. inornatus, but differs by the

much shorter cusps and the far greater number of teeth.

Mesomphix andrewsae montivagus (Pilsbry) Fig. 155, e, f, g, h.

Similar in color and bright gloss to M. andrewsae, but the aperture is

wider and shorter, its height/width index about 66.3 to 74; the basal lip is

less arcuate, and the lining of white callus is wanting or reduced to a

narrow rim within the lip.

Height 8.8 mm., diameter 17.8mm.; width of spire 9 mm.; ri whorls.

Type.

Height 9.6 mm., diameter 19.7 mm. Cades Cove.

Height 8.6 mm., diameter 20 mm. Cades Cove.

Height 9.2 mm., diameter 21 mm. Nantahala Gorge.

TENNESSEE: Grrat Smoky Mountains, Thunderhead at the summit (Mrs. George

Andrews and others). Type 65732 A.N.S.P.; also fade's and other coves. Blount Co.

(Ferriss, Pilsbry et al); Miry Ridge (G. H. Clapp) Mt. LeConte, Sevier Co. (Clench.

Archer). NORTH CAROLINA: Blowing Springs, Nantahala Gap. Swain Co. (Clench).

Satulah Mt. near Highlands. 2 mi. southeast of Gneiss, and Black Gap, Macon Co.

(Archer).

The different shape of the mouth, much less curved basal lip and lack

of white lining differentiate this from andrewsae,

In nearly every locality for montivagus it was found with M. andrewsae.

There appears to be no geographic or ecologic separation, but the two

usually remain quite distinct by the characters given above. In a lot from

Mt. LeConte there are a few somewhat intermediate examples. In M. inor-

natus a somewhat similar diversity has been noted in some districts, but

the differences are far less strongly marked. A thorough comparison of the

anatomy is needed for an understanding of the relation of montivagus to

andrewsae.

(Montivagus, mountain wanderer.)

MESOMPHIX SUBPLANUS GROUP (Section Micro inphix Pilsbry)

Mesomphix subplanus (Binney) Fig. 15- a, h, c.

Helix xub-plana Binney, 1842, Boston Jour. Nat. Hist., vol. 4. part 1. p. 3 of cover;

also 4: 241 (mountainous region of eastern Tennessee); 1851, Terr. Moll. 2:

229. pl. 33.â€”W. G. Binney. 1857, Proc. Acad. Nat. Sci. Phila., p. 190 (name mis-

spelled " snlplana ").

Zouites subplanus Binney, 1878, Terr. Moll., 5: 107; 1883, Bull. Mus. Comp. Zoo1.,

11: 139. pl. 2, fig. j, teeth.

Omplialina xnbfiliina (Binney). Pilsbry, 1900. Proc. Acad. Nat. Sci. Phila.. p. 136.â€”

Walker & Pilsbry, 1902, same Proc., p. 429.â€”Clench * Banks, 1902, Nautilus

,

46: 59.

Mesomphix subplana (Binn.), Pilsbry, 1911, Proc. Acad. Nat. Sci. Phila., p. 483, pl.

37. fig. 9, pl. 39. fig. 1. anatomy.
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Fig. 156. Teeth of: 1, Mrxomphix subplaÂ»us, Tlui(ulcrhrad Mt. 2, 3, ,V. mgcli,

Roan Mt. 4. .V. andre)csae, Cndes Cove 5. M'. inorniitus, Pittshnreh.
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" Shell flattened, planulate above and beneath; epidermis brownish or

smoky horn-color, shining; whorls five and a half, those nearest the apex

striated transversely with very minute and delicate wrinkles; suture dis-

tinct, not much impressed; aperture transverse, not expanded, the plane of

the aperture making nearly a right angle with the plane of the base of the

shell; lip simple, thin, acute; base flattened, umbilical region a little im-

pressed; umbilicus very small, round and deep, not exhibiting the volutions.

Greatest transverse diameter less than three-fourths of an inch." (Binney.)

Greater diameter 20, lesser 16. height 6 mill." (\\. G. B.)

Fig. 157. a, Mesomphix subplanus, Thunderhead; b, Cades Cove; c, Limestone

Cove; d, M. subplanus planus, topotypes

Height 10.6mm., diameter 22 mm.; 6 whorls. Thunderhead.

Height 9.5 mm., diameter 22.3mm.; 6 whorls. Unicoi Co.

Height 9.3 mm., diameter 18.7mm.; 5| whorls. Bluff Mt,, N. C.

TENNESSEE: Limestone Cove, Unicoi Co. (H. B. Baker). Mt. LeConte and the

Chimneys, Sevier Co. (Clench & Archer). Clingman Dome, Thunderhead. Cades Cove,

and elsewhere in the Great Smoky Mountains (Ferriss & Pilsbry). Valley River Mts.

5 mi. southeast of Andrews, Cherokee Co. (Clench & Banks).

NORTH CAROLINA: Nantahala Mts. and elsewhere in Swain Co. Stratton Bald. Unaka

Mts.. Graham Co. (H. E. Sargent). Reported by Ferriss from Blockhouse Mt. and

Weleh Bald. Swain Co., Tuskeegee Creek. Cheoah River. Mt. Hayo, Graham Co. Bluff

Mt. and Paint Rock, Madison Co. (Ferriss). Linville Falls, Burke Co. (Maxwell Smith).

Mt. Mitehell in Mitehell and Yancey counties. Roan Mt., 2800-3600 ft.. Mitehell Co.

(A. G. Welherhy). East Fork Pigeon River near mouth, Haywood Co. (S. C. Bishop).

The umbilicus is minute, usually less than 1 mm. wide, but in one lot

from Mt. Mitehell it is wider in some specimens, 1.5 mm. in a shell of 19.5

mm. from Mt. Mitehell, others from Mt. LeConte. The shell is glossy, the

inner whorls sharply striate, the last two with low wrinkles and no spiral

stnation. The width of the slightly convex spire decidedly exceeds half of

the diameter of the shell.

As in M. rugeli, there arc two colors, the prevalent coloration being

ecru-olive shading into barium yellow on the latter part of the base. The

other color is amber brown, usually darker towards the lip, lighter on the

spire. Such dark shells are before me from Thunderhead Mt. and Mt.

LeConte in Tennessee, Mt. Mitehell and Roan mountain. North Carolina,

and, with shells of rather intermediate tint, from some other places. It was

an intermediate specimen which Binney described as " brownish or smoky
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horn-color " though his colored figure resembles the green form more. He

had two specimens collected by Haldeman.

It is generally spread in the Great Smoky Mountains in Tennessee and

North Carolina, nearly to the summits. Walker writes that. " This was

one of the most abundant species, both at Bluff mountain and Mt. Mitehell.

Very large fine specimens were found on the south side of the river at Paint

Rock, frequently reaching 22 and 23 mm. in diameter. Both here and at

Bluff mountain a peculiar form was found with more convex base, not

excavated around the umbilicus, and approaching 0. n(geli W. G. B. Many

of the specimens from these localities were quite green. Found also at

Tyson's, Potato Top, Ivy river, Toe river, Wilson's and Cat-tail."

According to Ferriss, the shells were very fragile on the Unaka Moun-

tains; the largest on Mt. Hayo, Graham Co., N. C., measuring 10 X 24 mm.

This species was reported from " western Pennsylvania, in the moun-

tains " by W. G. Binncy, also, on the authority of ,1. S. Phillips, from north-

eastern Pennsylvania in Wyoming county, on the Susquehanna River; but

this locality appears quite improbable. Its occurrence anywhere in Penn-

sylvania requires confirmation.

The shells arc hard to clean, scarcely ever " pulling " well.

The caudal foss resembles that of Omphalina pilsbryi. The penis has a

long, slender, flagelliform terminal appendage, 5 mm. in length. Its retrac-

tor muscle is long and slender (Proe. A.K.S.P. 1900, pl. 37, fig. 7). Epiphal-

lus 12 mm. long.

The radula examined has 36, 1, 36 teeth (Fig. 156: 1). The basal-plates

are very long, the cusps arising far backward, about the middle of the

plates, about as in M. andrev.'sae and M. inornatus. Two or three teeth on

each side may be reckoned laterals, having well-developed side cusps and

cutting points; the next is transitional, the rest marginals. The marginal

teeth are closely crowded, with long slender cusps, longer than in other

species of Mesomphix, and more like those of some Omphalinas. Binney

found 37, 1. 37 teeth in a Roan Mountain specimen, agreeing in form with

my figure except that the basal-plates are a little shorter.

The large number, closely crowded and long cusps of the marginal teeth

are characteristic of this species.

Mesomphix subplanus planus Banks Figs. 157 d; 158.

Mesomphix (Micromphix) subplanus planus G. S. Banks, 1933 Nautilus 47- 70

pl. 7, figs. 5-7.

"Shell about 18.5 mm. in maj. diam.; discoidal; very thin and trans-

lucent; surface shiny, greenish horn color. Whorls 6; quite flat above, but

evenly rounded on the body-whorl. Spire completely depressed. Suture

slightly indented. Aperture expanding transversely, lunate; peristome

simple. The sculpture consists of closely set microscopic radial ridges and
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very fine spiral lines, both of which extend, although fading, to the umbili-

cus. Umbilicus, narrow and deep; showing no whorls, and contained in

the shell diam. from 9 to 12 times (the smaller number being for young

shells)." (Banks.)

Fig. 158. Mesomphix subplanus planua, enlarged (after Banks).

NCIRTH CAROLINA: Steps Gap. Mt. Mitehell, Yancey Co., Type 94334 M. C. Z..

paratypes 161868 A.N.S.P. (G. S. Banks). Also Black Mountains between Pt. Lookout

and Ridgecrest at about 3000 ft. (Banks).

" The main difference between Mesomphix subplanus and M. s. planus

are the discoidal appearance of planus, the transversely placed aperture

(which is oblique in subplanus), and the conspicuous umbilicus (which is

even more conspicuous in young specimens). The columella does not tend

to cover over the umbilicus in adult specimens, as in M. subplanus.

" To further illustrate the difference, I will compare the measurements

of the holotype of M. s. planus, with a typical specimen (of the same size)

of M. subplanus from New Found Gap, Great Smoky Mts.

" M. subplanus, gr. diam. 18.0, less. diam. 15.9, alt. 8.9, width ap. 8.7,

width last wh. at ap. 7.1 mm.

" M. s. planus, gr. diam. 18.2, less. diam. 15.7, alt. 6.6, width ap. 8.5,

width last wh. at ap. 6.0 mm.

"Mesomphix s. planus seems to be confined to high elevations." (Banks.)

It varies from buffy citrine to dresden brown in color, or is sometimes

greener, dull citrine. Paratypes measure:

Height 6.5mm., diameter 17 mm.; 6 whorls.

Height 6 mm., diameter 16.3mm.; 51J whorls.

Mesomphix rugeli (W. G. Binney) Fig. 159 a, b.

Zonitrs ruuili W. G. Binney, 1879, Ann New York Acad. Sci., 1: 357, pl. 15, figs.

H (shell), I (teeth), pl. 14, fig. D (genitalia) ; reprinted in Bull. Mus. Comp

Zool., 11: 138. pl. 2, figs. H, (. pl. 3. fig. ii.

Mesomphix rugeli (W. G. Binn.). Pilsbry, 1911, Proc. Acad. Nat. Sei. Phila., p. 484.

pl. 37, fig. 9 (genitalia), pl. 39, figs. 2. 3 (teeth).

Zonitex inornatus var.. W. G. Binney, 1878, Terr. Moll., 5: 109, fig. 27.

" Shell depressed globose, perforated, thin, delicately wrinkled, the api-

cal whorls sometimes striate, greenish horn-colored, dark smoky above;
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spire slightly elevated, apex flat ; whorls 6, slightly rounded, the last glo-

bose, scarcely excavated at the perforation; aperture large, rounded, ob-

lique; peristome simple, thin; ends slightly approaching: the columellar

one scarcely broadened. Diam.. larger 19; lesser 15; height 9 mill." (W.

G. B.I

Height 13 mm., diameter 21 mm., width spire 12 mm.; 54 whorls.

Roan Mt.

Height 12.6 mm., diameter 22.1 mm.

Height 12 mm., diameter 19.5 mm.

Height 10.8 mm., diameter 12.4 mm., 5\ whorls

Height 9' mm., diameter 16 mm., 54 whorls

Roan Mt.

Unicoi Co., Tenn.

Near Pulaski, Va.

Bluff Mt., N. C.

Fig. 159. a, Mesomphix rugcli, Roan Mt.; b. top of fir belt. Roan Mt. c, M. nigdi

oxycoccus, apical view of paratype and d, face of type.

VIRGINIA: 12 mi. s. \v. of Pulaski. Wythe Co. (Clench & Archer). NORTH CARO-

LINA: Roan Mountain (Mrs. George Andrews. A. G. Wetherby el Â«/.), Type locality.

Bend Creek Exper. Forest, Stokes Co. (A. P. Jacot.). TENNESSEE: North side Roan

Mt.. Carter Co. and Limestone Cove, Unicoi Co. (H. B. Baker). Road to Cloudland.

Roan Mt., 4000 to 5000 ft. (S. N. Rhoads).

M. rugeli is a very distinct species by the shape of the shell, and also

by the short form of the central teeth and the comparatively large number

of lateral and marginal teeth. It resembles M. subplanus by having the

inner whorls of the spire heavily striate (or fmely costulate), but it differs

by being far less depressed, the last whorl much more capacious. After

the smooth initial third of a whorl, the apex has fine radial rib-striae on

the second whorl, then becoming coarser, regularly placed riblets. after

which there is rather strong but irregular wrinkle-striation on the later

whorls; the glossy base being less strongly striate. There is no spiral stria-

tion. In a lot from Unicoi Co., Tenn. the first third to half of a whorl is

smooth, then well-spaced radial grooves appear. These become very short

on the first hatf of the second whorl, then longer and gradually stronger.

But the details vary somewhat individually in different lots examined.

The summit is usuallv worn in adult shells.
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On Roan Mountain there are two color-forms, the usual tint being ecru-

olive or a little greener, shading into olive-ocher on the latter part of the

last whorl; this being the usual coloration of rugeli throughout its area.

There is also on Roan Mt. a dark form, amber brown, shading into nearly

black near the aperture, and in many specimens the color fades to tawny-

olive or buckthorn brown on the spire and front of the last whorl. One of

these dark shells is illustrated in Fig. 159b, from a lot of 14 collected by

S. N. Rhoads at " top of the fir belt "; all are dark, diameter up to 19.4 mm.

In M. rugeli (Fig. 160, Roan Mt,.

shell 20 mm. diameter) the extension of

penis beyond retractor is longer than in

monticola, and as in that, the entrance of

epiphallus into penis is remote from the

insertion of the penial retractor. The male

organs do not differ materially from M.

subplanus. Length of penis 8, epiphallus

9.5 mm.

The radula examined (Fig. 156:2.3)

has 41. 1. 41 teeth, of which about 4 or

possibly 5 on each side are laterals, with

well-developed ectocones. The central tooth

has a wider, shorter basal-plate than in

allied species, more like that of Omphalina.

The intermediate marginal teeth are rather

stout and ungraceful (fig. 3, left side). The outer ones decrease rapidly to

the outer edge of the radula (fig. 2.1. The radula figured has an abnormal

row of teeth on one side, the second lateral having a double ectocone. The

teeth are all shorter than in M. subplanun. Binney records 38. 1.38 teeth.

with 4 or 5 laterals.

(Named for Ferdinand Rugcl, 1806-1878, a country doctor who collected

plants and shells, and according to Mrs. Andrews, first found this snail.)

Mesomphix rugeli oxycoccus (Vauatta) Fig. 159 c. d.

Omphalina rugeli oxycoccus Vnnatta, 1903, Nautilus, 16: 106.

Mesomphix nigcli oxycomis (Vanatta), Pilsbry, 1911, Proc. Aead. Nat. Sci. Phila..

p. 484.

The shell differs from rugeli by having a microscopic sculpture of closely

crowded, papillose spirals on the upper surface; base nearly smooth, as in

typical rugeli.

Height 14.4 mm., diameter 22.5 mm.. 6 whorls. Type.

Height 15 mm., diameter 21.7mm., 5'] whorls. Cranberry.

Height 12 mm., diameter 20.4mm., Banners F.lk.

Height 12.7 mm., diameter 20 mm.. Banners Elk.

Fig. 160, Mesomphix rugcli,

Roan Mt., anterior parts of gcni-

talia. Scale line = 3 mm.
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NORTH CAROLINA: Cranberry, Avery Co. (H. \V. Wenzel. H. Skinner, Mrs. Geo.

Andrews), Type 68743 A.N.S.P. Banners Elk, Watauga Co. (Mrs. Andrews).

(Oxycoccus, & cranberry.)

MESOMPHIX VULGATUS GROUP (Section Mesomphix s. str.)

Species which differ rather widely in genitalia are grouped together in

this section on account of the similarity of dentition and shells. They

differ mainly by the form and position of the appendage or extension of the

penis, and the place of entrance of the epiphallus, thus:

I. Extension of penis beyond insertion of retractor extremely short and blunt; en-

trance of epiphallus subterminal (Fig. 167) A/, vulgatus

II. Extension of penis shortly flagelliform; epiphallus entering lower down (Fig. 164)

A/, latiar monticola

III. Extension of penis very small, lateral on penis, well anterior to insertion of re-

tractor; epiphallus inserted laterally, still farther forward. (Fig. 162)..A/, pcrlaevis

Mesomphix perlaevis (Pilsbry) Fig. 161 a-c.

Omphalina laevigata perlnevis Pilsbry, 1900, Proc. Acad. Nat. Sci. Phila., p. 135.

Mesomphix laevigata pcrlaevix (Pils.) Pilsbry, 1911, same Proc., p. 482.

Mexomphix pcrlaevis pcrlaevts (Pilsbry). H. B. Baker, 1933. Occas. Pap. Mus. Zool.

Univ. Mich., 269: 7.

The shell is thin, depressed, height about 55 per cent of the diameter;

minutely umbilicate, the umbilicus contained about 17 times in diameter.

Of a dilute olive lake tint, fading to near barium yellow at the base. The

surface is glossy, with short regular radial grooves after the smooth initial

half whorl, the grooves longer, extending across on the second whorl, third

Fig. 161. Mesomphix pcrlaevis. a, Pine Mountain. Kentucky, b, c, type and para-

type-:. Tallassee Ford, Tennessee.

whorl strongly striate; on the last whorl the striation becomes weaker,

passing into low, irregular growth wrinkles, and without distinct spiral

sculpture, but under a high power, faint, close, smooth spirals appear in

places, but are often wanting. The base is slightly smoother, strongly

convex. The aperture is slightly wider than high, lunate, with a thin white

lining: the lip is sharp, dilated near columellar insertion, as usual.

Height 9.7 mm., diameter 17.6 mm.; width of spire 9 mm.; 44 whorls.

Type.

Height 12 mm., diameter 18.7 mm. Presly, Ga.

Height 11.8mm., diameter 20.2 mm. Presly, Ga.

Height 11.8mm., diameter 20.7 mm.; 4^ whorls. Topton. Macon Co.

N. C.

Height 12.2mm., diameter 20 mm.; 4:; whorls. Burnside, Ky.
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TENNESSEE: Tallassee ford of the Little Tennessee River. Monroe Co., Type and

paratypes 77737 A.N.S.P. Ten miles north of N. C. line. Blount Co. (Archer). Seven

miles east of Smithville. De Kalb Co. (Pilsbry). KENTUCKY: Burnside, Pulaski Co.

(Ferriss). Pine Mountain. Harlan Co. (Witmer Stone). NORTH CAROLINA: Black

Mountains (Hemphill). Near Topton, Mucon C'o. (Archer). Murphy, Cherokee Co.

(Archer). Cheonh River. Graham Co. (Ferriss).

This species has a more glossy shell than .17. vulgatus, with much less

regular and smoother striae, and typically such spirals as are visible in

places are smooth, though in some lots minutely papillose striae (as in M.

latior) are weakly developed. It is strongly characterized by the structure

of the genitalia. The teeth (in a Pine Mountain example) do not differ

materially from those of M. latior monticola; formula 21.1.21.

Mr. Ferriss, who collected the type lot, unfortunately did not save the

soft parts, so that these are known only from other localities. Some lots

recorded in the distribution paragraph stand in need of verification by

anatomic structure, as there is occasional Lntergradation with AT /. monti-

cola in microscopic sculpture of the shell.

Fig. 162. Mesomphix pcrlaevis. a, a', Pine Mt., Kentucky, b, b', d, Tellico

Tennessee, c, c', lower 3 miles of Tellico Gorge. A. appendage of penis, and its open-

ing into penis. E, opening of epiphallus. Scale lines = 3 mm.
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Genitalia (Fig. 1621: The penis is very broad in the distal half, nar-

rower anteriorly, the qnite short retractor terminal. The appendage

t which in other species is terminal and extends beyond the penial retractor)

is reduced to a small lateral spur (marked A in figs. 162 a and d). remote

from the insertion of the retractor. The epiphallus enters below the middle

of the penis. Inside (Figs. 162 a', b'. c'l there are several low, transversely

grooved ridges between the orifices of the appendage and the epiphallus.

The duct of the spermatheca is strongly swollen basally. The free oviduct

is rather short.s1

M. perlaevis was not well named. It may be " very smooth " in com-

parison with M. vulgatus, and it is glossier, but many other mesompluces

are smoother.

Mesomphix latior (Pilsbry)

Fig. 163 a-c.

Omphalina laci'igata latior Pilsbiy 1900, Proc. Acad. Nat. Sci. Phila., p. 135.â€”Fer-

riss, Nautilus, 14: 56.

Mesomphix laeviyata latior Pilsbiy. 1912, Proc. Acad. Nat. Sci. Phila.. for 1911, p.

482.â€”Whcelei. 1911. Nautilus, 25: 125.â€”Walker, 1928, Terr. Moll. Alabama.

p. 73.

The shell is perforate, strongly depressed, the height about half of the

diameter, the spire narrow, not much exceeding half of the diameter, the

last whorl (in apical view) wider than in M. vulgatus, base excavated

around the perforation. Color ecru-olive with some darker and lighter

streaks, usually becoming colonial buff near the aperture. The base is

glossy, upper surface slightly duller. First half whorl smooth, next half

with radial riblets, at first short, but becoming longer, and somewhere on the

following whorl reaching to the lower suture; third whorl with finer close

Fig. 163. Mesomphix Iutior. a, type and paratype; b, near Jasper, Tenn.; c, Blow-

ing Spring. N. C. d, P. Mesomphix latior monticola, type and paratypes.

radii; on the last H whorls these thread-like striae give place to rather

coarse, low, uneven wrinkles of growth, with a microscopic sculpture of

st W. G. Binnev's description and figures of the genitalia of "Zoniles laevigatiis "

(Proc. Acad. Nat. Sci. Phila.. 1S74. p. 39. pl. 3, fig. 10. apparently the same preparation

redrawn in Terr. Moll., 5. pi. xi, fig. E) appear to represent M. pcrlaeeis. The organ

he marked d. s. is the penis; the lower r in his figure being the penial retractor and the

upper r I take to be the appendage which is marked A in my figures. Probably he did

not see all of the spermatheca, as it may be more or less covered by the uterus. The

locality of the specimen he dissected was not given.
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close, papillose spiral lines. The aperture is decidedly wider than high,

with a white lining.

Height 12.5 mm., diameter 24 mm.; 5 whorls. Type.

Height 13.2 mm., diameter 25 mm. Paratype.

Height 15.5 mm., diameter 28 mm. Paratype.

Height 12 mm., diameter 24.4 mm. Nantahala Mt., N. C.

Height 10.7 mm., diameter 22.5 mm.; 4f whorls. Jasper, Tenn.

TENNESSEE: Tallassee ford of Little Tennessee River, Monroe Co. (Ferrias), Type

and paratypes 77736 A.N.S.P. Fullerton Bluff and Prior Cove, near Jasper. Marion

Co. (H. B. Baker). NORTH CAROLINA: Chamber's Church, on Little Tennessee River at

junction of Chamber's Creek (Fcrriss). Blowing Springs, Nantahala Mt. (W. J.

Clench). ALABAMA: according to B. Walker, Ft. Payne and Lookout Mt.. DeKalb Co.;

Monte Sano, Madison Co.

The depressed shape and broad last whorl as well as the wrinkled, rather

than thread-striate surface of the last whorl, as in perlaevis, distinguish this

from vulgatus; moreover, the papillose spirals are more minute. It differs

from perlaevis by the depressed shape, wide aperture and larger basal ex-

cavation around the perforation.

The microscopic sculpture is fainter in the specimens from near Jasper,

Marion County.

Mesomphix latior monticola Pilsbry Fig. 163 d. e.

Omphalina luevigata (specimens from Great Smoky Mountains) Pilsbry. 1900. Proc

A. N. S. Ph'ila., p. 135.

Mesomphix laevigata monticola Pilsbry, 1911. Proc. Acad. Nat. Sci. Phila. for 1910.

p. 480. figs. 6, 7; pl. 37, fig. 10, anatomy.â€”Walker, Terr. Moll. Alabama, p. 73.

The shell is similar to M. perlaevis but more depressed, the base less con-

vex around the umbilicus and the aperture wider. The spire is small, but

a little more than half of the diameter. Striation of early whorls as de-

scribed for perlaevis and latior; on the last whorl the striation becomes

lower and less regular than in rulgatus, but stronger than in perlacris.

Microscopic papillose spiral lines are extremely minute, and weaker than

in latior. Aperture distinctly wider than high, with a white lining or a wide

rim within.

Height 11.4 mm., diameter 20.5 mm.; 4:J whorls. Type.

Height 10.6 mm., diameter 20.8 mm. Cades Cove.

TENNESSEE: Great Smoky Mountains, Thunderhead; Cades Cove at about 2000

ft., and the adjoining Sugar Cove, Blouut Co.. Type and paratypes 71367 A.N.S.P. (Fer-

riss & Pilsbry). On the Little Tennessee near Tallassec Ford (Ferriss). Ridge at Kim-

ball. Marion Co. (Clench & Archer). Dove. Marion Co. (H. B. Baker). NORTH CARO-

LINA: Mairon Co. (W. G. Binney). GEORGIA: Presly. Towns Co. (Jesse White). ALA-

BAMA: Horseblock Mt., Talladega Co. according to Walker.

This shell has the sculpture of the larger M. latior. and is therefore be-

lieved to be conspecific; and indeed its separation as a subspecies appears

doubtful in view of the series of shells now in hand. However, it is still

retained since it is this smaller form which has been dissected, the larger

typical latior remaining unknown anatomically.
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Fig. 164. Mesoiuphix latiur monticola, Cadrs Cove; a, terth, h. c, opened penis and

anterior parts of iKcuitalia. Scale line for fig c = 3 nun.

Anterior parts of genitalia of specimens from Cades Cove, Blount Co.,

Tenn., July 25. 1899. are drawn in Fig. 164 b, c. The fusiform penis tapers

into the short terminal appendage above the insertion of the very short

penial retractor. The epiphallus is slightly longer than the penis, and in-

serted in the latter some distance below the insertion of the retractor, some-

what as in M. ru(jeli. The free oviduct is much longer than in rugeli.

Length of penis 8 to 8.5 mm., epiphallus 10 mm., vagina 2 or 3 mm., sper-

matheca and duct 9 to 10 mm.

M. latior and the form monticola were formerly thought to be subspecies

of M. laevigatus (â€” vulgat')m), but monticola differs by the longer terminal

extension of the differently shaped penis, which is less conspicuously rugose

within.

The radula of a specimen from Cades Cove has 19.1.19 teeth (Fig. 164a'.

The central tooth has a very narrow cusp with a minute cutting point.

There are only low vestiges of side cusps, without cutting points. The inner

side teeth are '' transition teeth," with short, wide, obliquely conic cusps, a

sinuation marking the place of ectocones. Farther out, the cusps are strictly

aculeate, but rather short and stout.

The caudal pit is an irregular curved fissure, partly surrounding a me-

dian areole (fig. 105).

Fig. 165. Mesomphix latior monticola. End of foot and la)l-pit of two individuals

from Cades Cove, Tenn.
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Mesomphix vulgatus H. B. Baker

Fig. 166, a, b.

Hdix Iartlguta Rafinesque; Mesomphix lacvigatus, Ferussac. 1821. Tabl. Syst.

Limacons. p. 41, No. 221 (Kentucky), nude name; 1832. Hist. Nat. Moll.

terr, fluv..' pl. 82. fig. 6 Expl. Pl. p. iv.â€”Deshayes, 1850, Hist., p. 94. Not Helix

laevigata Linnaeus. 1766. Syst. Nat., edit. 12. p. 1250.

Zouites lari'igntus Pfeiffer. W. G. Binney. 1878, Terr. Moll.. 5: 102. (?) pl. ii. fig. r.

teeth, not pl. xi, fig. v., genitalia.

Mvsomphix lacelgntn Raft/., Beck, 1847. Index Moll., p. 7, based on Ferussac. Hi>!..

pl. 82. f. 6.â€”Pilshry. 1911. Proc. Acad. Nat. Sci. Phila.. p. 480.â€”Daniels. 1901.

Indiana Dept. Geol. and Nat. Res.. 26th Ann. Rep., p. 588.

Helix lucuhnita Say, Binney. 1851, Terr. Moll., 2: 225. pl. 32. Not of Say.

Mesomphix perlnevis vulgatus H B. Baker. 1933. Occas. Pap. Mus. Xool. Univ.

Mich.. 269: 7. New name for //. Incvu(ata Fer. and //. lucubrata Binney.

Thc shell is very narrowly umbilicate, depressed, with low spire. Color

of base ecru-olive shading into colonial buff streaks, the upper surface

tawny olive with indistinct cinnamon-brown streaks, or uniform cinnamon-

brown, or similar in color to the base. Surface glossy at base and to a vary-

ing degree above; finely and evenly striate. the striae extending over the

Kin. 166. a. MdHimphif vulyatus, Tuscaloosa Co., Alabama, h, Grand

diana. c. M. e. hur)wrighti. type, Marianna. Florida.

Chain. In-

periphery but fading out on the base, which has low growth wrinkles only.

Over this sculpture on the last whorl there is a micro-sculpture of close,

minutely papillose spiral threads, which on the base are weak or wanting.

Height 14 mm., diameter 21.3 mm.; o whorls. Posey Co.. Ind.

Height 12.5 mm., diameter 20 mm.; 4?, whorls.

Height 14.4 mm., diameter 23.7 mm.

Charlestown. Iml.

Wyandotte, Ind.

Height 14.o mm., diameter 21.4 mm.; oj whorls.

Height 17.5 mm., diameter 27.8 mm.; 5.\ whorls.

B. Clark). Ohiopyle. Fayette Co.:

Cross Co.. Ark.

Tuscaloosa Co.. Ala.

PENNSYLVAXIA: Johnston. Cambria Co. (J.

Laurel Ridge and White Creek, Somerset Co. (Stew. Brown). MARYLAND: Cumberland

(II. Shriver). OHIO: Cincinnati, and Akron. Summit Co.. according to A. G. Wethcrby.

INDIANA: Clark Co. (A. F. Archer. L. E. Daniels), Crawford Co. (Daniels). Dearhorn

Co. (Billups). Franklin. Jackson. Posey and Perry counties (Daniels). ILLINOIS: Saline.

Gallalin. Pope and Hardin counties, according to F. C. Baker. Fieldbook II1. L. Sn. p.

68. KENTUCKY: Nicholas Co. (Sterki) Mammoth Cave. F.dmonson Co. (Rho:uk

C'lark). Breathitt Co. (Funkhouser). Franklin (^o. (Rhoads). Warren C'o. (Sailie F.
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LAND MOLLUSCA 325

Price). High Bridge of the C. S. RR., Pulaski Co.. according to Wt'lherby. TENNES-

SEE: Bledsoe. Blount, Carter, Davidson, Hamilton. Marion, Monroe. Polk, Roane, Se-

vicr, Shelby, Unicoi and Washington counties. NORTH CAROLINA: Cherokee. Macon,

Swain and Watauga counties. SOUTH CAROLINA: McCormick Co. (A. P. Jacot). GEOR-

GIA: Burke, Murray, Muscogee, Rabun and Stewart counties. FLORIDA: Tallahassee,

Leon Co. (Van Hyning). St. Augustine (T. Bland). ALABAMA: Baldwin. Bibb. Blount.

Chilton. Clark, Cleburne. Colbert, Conecuh, Coosa, DcKalb, Elmore, Etowiih, Franklin,

Hale, Jackson, Jefferson. Lee. Madison, Marion, Marengo, Montgomery, Randolph St.

Clair, Sumter. Talladega. Tuscaloosa and Washington counties. Reported by Bryant

Walker also from Barbour. Calhoun. Chambers, Cherokee, Choctaw, Clay, Cullman,

Dale. Dallas, Fayette, Geneva. Greene. Lauderdale, Macon, Mobile, Monroe. Pike,

Perry, Shelby, Walker and Wilcox counties. ARKANSAS: St. Francis River. Cross Co.

(A. W. Clime). Near Forest City, St. Francis Co. (Archer). Near Menard Landing.

Arkansa^ R., Arkansas Co. (C. B. Moorr). LOUISIANA: Lake Charles. Calcasieu Parish

(Pilsbry. Shinick). Jetferson Island. Iberia Parish (H. G. Richards). Near Jones. More-

house Parish, and Dailey Landing, Boeuf R., Franklin Parish (C. B. Moore).

Daniels reports finding this species in dry upland woods, under logs.

In typical M. p. vulgatus the clear-cut, even striation extends to the

lip, the micro-sculpture of minute papillae in spiral lines is close and dis-

tinct, upper surface being somewhat dull or semimatt, and the base glossy.

The height/diameter index of the shell is about 62 to 66. It is typically

developed throughout Alabama, also Georgia, parts of Tennessee, Kentucky

and Indiana, and west of the Mississippi in Arkansas. In Louisiana the

shells are typical except for their smaller size, diameter 16-17 mm., and

weak spirals. In parts of Kentucky, Tennessee and North Carolina there

are forms rather intermediate between rnlgatus and monticola. These need

further collecting and study before the geographic limits of the typically

very distinct vulgatus can be assigned.

.17. perlacvis vulgatus was a new name for //. lacvigata Fer. (known by

the figures of Ferussac and the later works of Deshayes and \\'. (J. Binneyl,

and for //. lucubrata of Binney. Whether the types of these authors could

be found now is doubtful, but all seem to apply to one form, and the shell

figured by Ferussac becomes the type of vulgntus. The locality of this

specimen is Kentucky, collected by Rafinesque. Living examples should

be collected, preferably from the neighborhood of Lexington, where Rafi-

nesque lived, and the anatomy investigated. While shells seen from this

district do not differ materially from Alabama specimens, the identity

should be confirmed by anatomic comparison of topotypes.

The anatomy of examples from anywhere near the type locality is not

known. Genitalia and teeth of specimens from Wetumpka, Alabama, are

drawn in Fig. 167 a-e. The rather, short, club-shaped penis has a very

short, blunt, conic extension beyond the insertion of the penial retractor, the

epiphallus entering at the base of this conic extension. The epiphallus is

more than twice the length of the penis. The free oviduct is moderately

long, but shorter than in M. latior monticola.

The radula drawn (Fig. 167 e) has 20-1-20 teeth. Centrals have a long

very narrow mesocone and vestigeal ectocones without cutting points. There

are no true laterals, the inner side teeth being transitional to the marginal
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PILSBRY â€” NORTH AMERICAN

Fig. 167. MrMuniphix vuli)atus, \Yetumpka: u, 1), c genitalia of two individuals.

h, opened penis, d, upper side of penis of c e. teeth, f, genitalia of half-grown M. r.

harlwrighti, Tick Island. Scale lines = 1 mm.

type, but with a short, very stout cusp; two teeth show a sinuation in place

of the ectocone. Marginals with strong, simple cusps.s-

Form hartwrighti (new form), Fig. 166e, has the shell small, with stria-

lion typical of vulgatus, but with the microscopic spiral lines weak, either

indistinctly papillose or smooth, and often largely obsolete.

Height 9.5 mm., diameter 16.5 mm., 4:,; whorls. Marianna. Type.

Height 9.2 mm., diameter 14.3 mm., 41 whorls. Near Marianna.

Height 10.6 mm., diameter 17 mm., 5 whorls. Tiek Island.

FLORIIIA: Mariannu. Jackson C'o. (C. W Johnson), Type 77943 A.N.S.P. Quiney.

(Jadsden Co. (Van Hyning). Jackson's Bluff of Ocklocknee H. (C. W. Jolm>on). and

Tallahussce (Van Hyning). Leon Co. Ichatncknee R.. Suwannee Co. (Van Hyning V

Tick Island in the St. Johns River. Volusia Co. (Johnson it PiWiry).

This small raee (or perhaps the eeologic form of a region of low caleium

carbonate supply I occurs in northern Florida and as far south as Volusia

County. It was first found by Berlin Hart Wright, and was named but

not published by Dr. Wesley Newcomb.

It should be noted that typical vulgatus from Tallahassee, Florida, mea-

suring 13.8 x 21 mm., 5. 1 whorls, has been sent by Van Hyning. and there

is an old " St. Augustine " specimen in the collection, from Bland.

A quite young specimen (Fig. 167 f. shell of only 3:J whorls. Tick

Island), has the appendage beyond the insertion of the penial retractor

somewhat longer than in Wetumpka vulgatus. A larger specimen in the

Tiek Island lot, preserved without shell, has this appendage at least a> long

s-ln Terr. Moll.. 5: 104. pl. ii. fig F, W. G. Binncy SKIM'Pcl teeth of " Ziinittx Ina'i-

gutits." the locality not stated. The centrals arc similar to the radula I PxamiiiPil. hn*

he represents u cutting point on ectocone of the first side tooth, not present in mv

radula. His figure of the gcnitalia. pl. xi. fig. E. seems referable to .!/. pcrlnevis, and

cannoi he laevigatia (=;

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-0

9
 1

5
:5

8
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



LAND MOLLUSCA 327

as in ,17. 1. monticola. Radula with 23-1-23 teeth. Central teeth as in vul-

gatus but with distinct ectocones, and the inner three lateral teeth have

much longer mesocones than in vulgatus, and distinct ectocones with short

cutting points. I have not figured anatomy of this specimen because I

could not certainly connect it with any shell in the collection, but mention

it here as requiring further investigation of this Florida form, which ap-

proaches Omphix in both radula and penis.

Mesomphix(?) perfragilis (Wetherby)

Ziinites perfragilis Wcthcrhy. 1S81. Jo)n'. C'incin. Soc. Nat. Hist.. 4: 326 (not de-

scribed); 1894, same Jour.. 16: 215.

Mesomphix (?) pcrfragilis (Wetherby), Pilsbry, 1911, Proc. Acad. Nat. Sci. Phila.,

63: 483.

" As thin and pellucid as Vitrina limpida, the shells being extremely

/ragile and delicate. They were much flattened and the umbilical opening

was much larger than in typical laevigatus," (Wetherby, 1894).

TENNESSEE: Rutherford County. " in a sink-hole in a cedar glade on (he Murphrces-

boro Pike about two miles out of Nashville" (Wetherby).

I quote from a letter received from Wetherby many years ago: " I tell

you about Zonites perfragilis W., MS., so that in case you should go into the

limestone region of middle Tennessee you may be on the lookout for it. It

is a species built much on the plan of Z. laevigatus and varies in size as that

does. All the specimens yet found have a shell thinner than that of Vitrina

limpida. I first found it in a sink-hole in a cedar glade on the Murphrees-

boro Pike about two miles out of Nashville, in August, 1875. Not doubting

my ability to clean them, with care, I plunged them into hot water, but the

experiment was fatal. I lost them all. I next put some in aleohol, but be-

fore we got back to Cincinnati they were reduced to nothing as to the shells.

It is not uncommon, I think, in the limestone sink-holes, especially in the

damper parts."

Wetherby's description of 1894, given above, was from memory, the

specimens having been lost. In another letter Wetherby reiterated the

opinion that perfragilis is a very distinct species. It should be possible to

find the original locality and to recognize the species from the details given

above. They could probably be cleaned successfully if drowned or nar-

cotized before boiling. Otherwise the forcible retraction of the animal, in

shells so fragile, breaks them up.

Subgenus OMPHALINA Rafinesque

Oniphnlinii Rafinesque, 1831. Enum. and Aeeount, p. 3. for O. on/);ri.â€”Pilsbry. 1S94.

Proc. Acad. Nat. Sci. Phila., p. 14; same Proc.. 1911, p. 469 (anatomy)â€”Von

Martens, 1892, Biol. Centr.-Ame,-.. p 104 (Mexican species).

The chief differences between Mcso(nphix and Omphalina are that the

penial retractor is terminal in the latter, no part of the penis projecting be-

yond it; the teeth of the radula are more numerous, and the umbilicus of

the large shell is wider.
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0mphalina comprises only four species in the United States, but there

are others in eastern and southern Mexico, where the shells are more varied

in form and color.

The dentition is not greatly varied in the omphalinas of the United

States, and probably the radulae of .17. pilsbryi, M. cuprca and .17. friabilis

could not always be distinguished. M. capnodes has more lateral teeth than

the other species. The number of teeth in radulae counted is as follows:

Central Lateral Marginal

M. capnodes 1 7 66 Huntsville, Ala.

M.enpnodes 1 9 57 (W. G. Binney).

M. pilsbry' 1 5 or6 49 or 50 Wetumpka, Ala,

M. cnpmis 1 5 54 Emporium, Pa.

M. cupreux 1 5 45 Pennsylvania.

M.cu(ireus 1 4 60 (W. G. Binney).

M. c. ozarkensis 1 G 54 Magazine Mt., Ark.

M. friabilis 1 7 54 Wyandotte. Okla. (immature)

M. friabilis 1 5 65 San Marcos. Tex.

M. friabilix 1 5 55 Mablevale, Ark.

M. friabilis 1 6 51 (W. G. Binney).

Mesomphix friabilis (W. G. Binney) Fig. 160 a-c.

Helix friabilis W G. Binney. 1857. Proc. Acad. Nat. Sci. Phila.. p. 1S7; 1859. Terr.

Moll., 4: 106, pl. 80. fig! 2.â€”Bland, Ann. Lye. Nat. Hist, of N. Y.. 7: 129.

Zonites friabilis W. G. Binney. 1878. Terr. Moll., 5. 101, fig. 21, pl. ii. fig. .1; pl. xi.

fig. D (anatomy).â€”Sampson, 1893. Ann. Rep. Geol. Surv. Arkansas for 1891.

2: 181.â€”Singley, 1893. 4th Ann. Rep. Geol. Sur. Texas for 1892, p. 302.

Omphalina friabilis (W. G. B.). Pilsbry, 1906. Proc. Acad. Nat. Sci. Phila., p. 563;

1911, p. 476, pl. 37, fig. 5; pl. 38, figs. 2, 4 (anatomy).

Mesomphix friabilix (W. G. Binney), F. C. Baker, 1939, Fieldbook Illinois Land

snails, p. 67.

" Shell very globose, transparent, brittle, thin, sometimes thick, shining,

reddish; spire very short, conic; whorls 5, convex, lightly wrinkled, rapidly

inereasing, the last very large and ventricose; suture moderate; aperture

circular, equally high and broad, within bluish and slightly thickened by a

very thin white callus; peristome simple, sharp, thin, at its junction with

the body-whorl violet-colored and reflected, so as to cover a portion of the

small and deep umbilicus; the parietal wall of the aperture is covered with

a light violet-colored callus. Greatest diameter 26, lesser 20 mill.; height.

13 mill."83 (W. G. B.)

Height 17 mm., diameter 26 mm., 4'] whorls. New Harmony.

Height 19 mm., diameter 25.2 mm., 5 whorls. Gibson Co., Ind.

Height 20.5 mm., diameter 26.3 mm., 5 whorls. Nashville, Tenn.

Height 18.5 mm., diameter 24.7 mm., 4$ whorls. Cape Girardeau, Mo.

Height 15.8 mm., diameter 21 mm., 4!J whorls. San Marcos, Texas.

Height 18.5 mm., diameter 23 mm., 5 whorls. San Marcos, Texas.

INDIANA: Banks of the Wabash River (Mrs. Say, Type locality). New Harmony

Poscy Co.; Gibson Co. (Archer). Reported by L. E. Daniels from Grand Chain, Posey

Co.; cypress swamps in Knox Co.; English and Wyandotte, Crawford Co.; Medora

83 The heighi given is apparently that of the axis, not measured to the base of the

lip as is now customary.
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Fig. 168. Teeth of: 1, Mrxomphix cupreus, Cameron Co., Pa. 2, M. friabilis, Wyan-

dotte, Okla 3, 5, M. capnodes, Monte Sano, Ala 4, M. friabilis, Mublevale. Ark.; 6,

San Marcos. Tex. 7, M. pilsbryi, near Wetumpka. Ala.
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Fig. 169. Mesomphix friiibtIix. a, Gibbon Co.. Indiana; h, Mt. Carmel. IIl.;

New Harmony, Inil.; d, Cape Girardrau, Mo.; c. San Marcos, Texas.

Jackson Co.; anil by Goodrich & Vander Schalie from Marion, Jefferson and Carroll

counties. ILLINOIS: Athens, Menard Co. (Hall); Mount Carmel, Wabash Co. (R. Wal-

ton). Also reported from south of Marion, Williamson Co. (F. C. Baker). KENTUCKY:

Lawrence. Fayette and Trimble counties, according to W. G. Binncy. TENNESSEE:

Nashville, Davidson Co. (J. B. Clark) Franklin Co., according to W. G. Binney. ALA-

BAMA: Perry Co. (Aldrich). MISSISSIPPI: Tombigbee River, near Columbus (H. G.

Richards). MISSOURI: C'ape Girardeau (F. A. Sampson); Sedalia. Pettis Co. (G. Van

Ingen). Belton. Cass Co. (O. A. Crandall). Re)Hirted by Sampson from Carthagr, and

by Hubricht from St. Louis Co. ARKANSAS: Cross, Garland. Hot Springs, Little River.

Logan. Montgomery. Polk. Pulaski and St. Francis counties. Also recorded by Sampson

from Carroll. Helena and Independence counties. KANSAS: Ft. Scott, according to

Sampson. OKLAHOMA: Wyandotte, Ottawa Co. (PiMiry). Page, Le Flore Co. (Archer).

LOUISIANA: near Jones. Morehouse Parish (C. B Moore). TEXAS: Bastrop. Bell. Cald-

well, Hays, Travis, Victoria, Washington, Webb (fossil), and Wharton counties. Also,

according to J. A. Singley, from tl:e following counties and collectors: Gonzales and

Bell (Askew). Brazos (Kennedy). Lampasas (Ragsdale). Williamson and Milam

(Walker), Waller, Caldwell, Lee, Travis and Hays counties (Singley).

The shell differs from M. cuprcus by the smaller apex, narrower and

more closely coiled early whorls of friabilis, in which moreover the apical

whorls are smooth, polished, whitish-corneous and unworn, while the sum-

mit in southwestern cupreus is invariably worn, the cuticle removed from

thc earlier whorls.

W. (i. Binney's type,"4 figured in Terrestrial Mollusks, IV, is a quite

thin, globose dark colored form, near " light brownish olive " color of Ridp:-

way. or " smoky horn " color, as another author expressed it. In this typi-

cal form the small umbilicus is contained about 12 times in the diameter;

the first l4 whorls arc whitish, unworn (thereby differing from most M.

cupreus, which have the apex worn). Fig. 169 a and b represents this thin,

brittle dark form which is probably from places deficient in lime, but I have

s4 Of the two localities mentioned by Binney. "In ripis fluminis Wabash (Mrs.

Say!); in Illinois (R. Kcnnicott!)" the former is selected as type locality. Gratacap

stated that " the original specimen is from Wabash. IIl.1' in the American Museum.

Specimens from W. G. B. from Illinois are 11852 M. C. Z.
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not collected it. There are also more depressed shells, such as fig. 169 c.

Over most of the range of the species the color is lighter, Isabella color to

honey yellow, the shell is somewhat stronger though still thin, and the um-

bilicus is a little larger, up to one-eighth of the diameter; apex whitish. Fig.

169 d, e.

Leslie Hubricht reports finding a sinistral specimen in St. Louis County,

Missouri.

The surface is moderately glossy, with sculpture of quite light wrinkles

and no microscopic spirals in the typical form, but light spirals are visible

in some Arkansas lots.

A single fossil specimen from Laredo, Webb Co., Texas, was in a lot of

shells from Ferriss. This seems to be farthest south for the species. The

Alabama specimens seen from Perry Co. were from the Aldrich collection.

All Alabama records appear to be from the one Aldrich lot. H. H. Smith

and A. F. Archer seem not to have found the species in Alabama, and the

record for that state should be verified. I have examined the specimens

reported by Nathan Banks, 1892 (Nautilus, 5: 137) as Zonitex friabilis

W. G. B. and Z. lacvigat)i s Pfr., from the Cayuga Lake Valley, New York.

Both arc immature stages of M. cupreus.

The mantle over the lung shows a few irregularly scattered small

black spots of flecks, and an oblong black spot marking the position of the

reflexed ureter, but the veins are not pigmented. The epiphallus is swollen

and not much longer than the penis. The vagina is longer than usual, white

to the base, which is not swollen (Fig. 170: 4). The jaw is yellow, with

truncate ends and a rather low median projection.

Fig. 172. â€” M.

friubilis from Sun

Marcos, end of

Fig. 171 M. friahilix from Wyandolk'. Oklahoma, re- foot with tail-

moved frrm the shell, showing pigmentation of mantle. porn.

In a specimen from San Marcos, Texas, the pedal lines are double as

usual, the deeper ones meeting in a curve over the tail. No distinct caudal

foss or pore is discernible in some aleoholic specimens, but the margin is

less deeply grooved near the end of the tail than elsewhere. Other indivi-

duals have a simple slit. There are no specialized dorsal or facial grooves.

The mantle margin has a short right body-lobe, but no shell-lobes. The sole

is tripartite. All the veins and arteries of the lung are outlined with black

pigment, causing it to appear much darker than the lung of Arkansas exam-

ples dissected.
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Fig 170. Sue bottom of page 333 for legend.
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The atnum is excessively short, only reaching through the integument.

The penis is stout and short with terminal retractor muscle, inserted distally

in the lung floor. About in the middle of the penis a long stout epiphallus

enters. It tapers distally into the vas deferens, and near the end receives a

very slender muscle which is inserted in the connective tissue around the

base of the penis. The vagina is chocolate colored and swollen below. The

spermatheca is very large, oblong, on a slender duct about as long as the

vagina (Fig. 170: 2). Length of penis about 6 mm.; epiphallus about 15

mm.; vagina 8.5 mm.; spermatheca and duct 13.5 mm.

The jaw is pale yellowish-gray, with a median ridge and strong projec-

tion, sides distinctly striate.

The radula of a San Marcos specimen (Fig. 168:61 has 65. 5. 1, 5. 65

teeth, the cusps, especially of the centrals, being longer and narrower than

in any other of our species of 0mphalina, Two radulae examined.

In an individual from Mablevale, Ark. (Fig. 168: 4), there are about 55,

5, 1,5, 55 teeth, the centrals somewhat less lengthened. Counted in another

place, I found 53, 5. 1, 5, 53 teeth on the same radula. Teeth of a specimen

from Wyandotte, Okla., are drawn in Fig. 168:2. Except in having some-

what longer cusps, the radulae I prepared differ very little from -17, cupreus.

\Friabilis, brittle.)

Mesomphix cupreus (Rafmesque) Fig. 17,; a-d.

Omphalina cuprru Rafinesquc. 1831, Enumeration anil Account of some remarkable

natural objects, ete., p. 3.â€”Pilsbry, 1914, Proc. Ami. Nat. Sci. Phila.. .. 14, pl.

1, fig. 5 (genitalia); same Proc.. 1911. p. 471.â€”Walker. 1928. Terr. Moll. Ala..

p. 68. tigs. 91, 92.

Helix fuliginosa "Griffith." A. Binney. 1840, Boston Jour. Nat. Hist.. 3: 417, pl.

24.â€”DeKay, Zool. of New York, Mollusca, p. 37, pl. 3, fig. 22.â€”Leidy in Terr

Moll., I, pl. 9, fig. 4.

[?1 Helix capillacca "Fer." Pfeiffer, 1842, Symbolae ail hist. He1.. 2: 24. no. 101

(Ohio) ; not of Ferussac."5

Zonites fuliginoxiis Griffith. Vv. G. Binney, 1869, L. & F. W. Sh. N. A. 1: 285; 1878,

Terr. Moll., 5: 100. pi 31, pl. 2, fig. 1.â€”Call. 1899, Indiana Rep. Geol ete

24th Ann. Rep., .p. 373

Omphalina fuliginosa Griff.. Pilsbry. 1894. Proc. Acail. Nat. Sci. Phila., p. 14. pl. 1.

fig. 5 (genitalia).â€”Sampson, 1913, Trans. Acad. Sci. St. Louis, 22: 101.

Znnites cupreus form sinistrorsus Cockerell, 1893. Brit. Nat., 3: 81.

Mesomphix cuprcus (Raf.), Baker. Fieldhook Illinois Land Sh.. p. 66.

The shell is umbilicate (width of umbilicus contained 5 or 6 times in

that of the shell), depressed; tawny-olive to honey yellow, indistinctlv

>-, Hclif cupillacru. from Ohio, was later said by Pfeiffer (Symbolae, 3: 46). to be

//. fuliginosn Griff. The description is far better for .!/. eulyatus; hut pragmatieally

speaking, its identity is immaterial.

Via. 170. Anterior part of genitalia of' 1. Mesmnphi'r rupuodrs, Monte Sano. 2.

M. friabilis, San Marcos. 3, M. cupreus ozarkensis, Magazine Mt. 4, M. friahilis,

Mablevale, Ark. 5, M. friabilis, immature, Wyandotte. 6, M. pilsbryi, near Wetumpka.

7. M. xiihpliuia. Thunderhead, 8. M. lucuhrnta Say (Mexico). 9. M. rui)cli, Roan M).

10, M. latior mouticola, Cades Cove. 11. .!/. andreiasac, Cades Cove.
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streaked and often with some brown growth-rest lines; more or less dark-

er, often blackish, near the lip; cuticle lost from the earliest two or three

whorls of adult shells, showing the gray or whitish caleareous layer. The

FiR. 173. a, MrxiÂ»nphix rupnns. Pittshurtrh; h. Burnside, Ky.; c, Cazenovia. N. Y.;

(1. Fine Mt., Ky. e. Mesomphix rupreus politus, Cades Cove, Blount Co., TVnn. f,

.Mrxiunphix eupreus miktus, typf and paratype. K. Mesomphix cuprcus ozarkcnsis para-

type and type.

surface is smooth and glossy around the umbilicus but the gloss is more or

less dulled on the upper face, which has a weak sculpture of growth wrinkles,

stronger towards the suture, and an irregular, pebbly microscopic sculpture,

sometimes with traces of short ill-defined impressed spiral lines. The spire

is convex. Whorls 4| to 5, but slightly convex, the last twice as wide as

the preceding. Aperture rounded, about one-fourth of the circle excised by

the preceding whorl; lined with a very thin caleareous layer, bluish white

near the aperture, fleshy within.

Height 16 mm. diameter, 27 mm.; 5 whorls, aperture 13x13 mm.; um-

bilicus 5 mm. Pittsburgh, Pa.

Height 12.4 mm., diameter 22.3 mm.; 4.1 whorls. Cazenovia, N. V.

Height 15.4 mm., diameter 26.2 mm.; 4r, whorls; aperture 13.7x13.5 mm.;

umbilicus 4 mm. Burnside. Ky.

Height 14.4 mm., diameter 28.4 mm.; 4.! whorls; aperture 14x14 mm

Pine Mt.. Harlan Co., Kv.
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ONTARIO: Beamsville. Lincoln Co.; Copenhagen, Elgin Co. (Oughton); Hamilton

(Walton).

VERMONT: Mt. Equinox. MASS.U'HI/SETTS: Bashbish Falls. CONNECTICUT: Hart-

ford; Greenwich (Johnson). NEW YORK: Erie. Monroe, Ontario, Yates. Tompkins,

Cayuga, Onondaga, Madison, Oneida, Herkimer, Otsego. Schenectady, Albany. Rensse-

laer, Greene, Columbia, Dutehess, and Ulster counties. \EW JERSEY: Warren and Sus-

sex counties. PENNSYLVANIA: Allegheny, Beaver, Bucks, Cambria, Cameron, Clinton,

Fayette. Indiana. Lchigh, Lycoming, McKean, Monroe, Potter. Somerset, Sullivan,

Susqiiehanna, Union and York counties. MARYLAND: Cumberland, Allegany Co.; Jen-

nings and near Bittinger. Garrett Co. VIRGINIA: Eggleston. Giles Co. (Bayard Long);

Wythe and Lee counties. WEST VIRGINIA: Mercer and Win counties. NORTH CARO-

LINA: Cranberry, A very Co.; Murphy and elsewhere in Cherokee Co. SOUTH CAROLINA:

Columbia. GEORGIA: Monroe Co. KENTUCKY: Blue Lick. Nicolas Co. and Cascade.

Carter Co. (Wurtz) ; Breathitt, Harlan. Pulaski and Wayne counties. TENNESSEE:

Blount. Carter. Hamblen, Knox, Marion, Obion, Roane and Unicoi counties. ALABAMA:

according to Walker, in Cherokee, Cleburne, Conecnh. DeKalb, Franklin. Jackson, Lau-

derdale, Madison and Marion counties; but these records need verification. MICHIGAN:

Ottawa, Kent, Genesee, Tuscola, La Peer, Washtenaw and Monroe counties, according

to Walker. Washtenaw and Wayne counties (Archer). OHIO: Delaware Co.; distrib-

uted over the state, according to Sterki. INDIANA: Hendricks Co.; Corydon, Madison,

near Bloomington. Lawrenceburg and Brookville, not known from northern part of state

(R. E. Call). ILLINOIS: southern, north to Calhoun and Moultrie counties, according

to F. C. Baker. MISSOURI: Scott, Jasper, Cape Girardeau. MacDonald, Barry, Bent on

and Ballinger counties, according to Sampson. ARKANSAS: Benton, Calhoun, Ouachita

and Van Buren counties.

The somewhat coppery tint, smooth surface, low, narrow, spire, worn at

the summit, and the large aperture, often having a blackish border, the size

of the umbilicus, and especially the irregularity of the extremely minute

roughness of the surface, are recognition-features of this fine species, which

has usually been known under the name Zonites fuliginosus.

Rafinesque's description follows: " Omphalina, differs from Helix by no

lips, but an umbilic. 0. cuprea, suboval, four spires, smooth, brittle, dia-

phanous, coppery, shining, opening very large. In Kentucky." While this

definition leaves much to be desired, it is good as far as it goes. W. G.

Binney (1859, 1869), recognized 0. cuprea as identical with Helix hdiiiinosa.

but he continued to use the later name, perhaps considering Rafinesque an

outlaw, not deserving recognition.

Ontario and New York shells are small, rarely over 22 mm. in diameter,

thin, usually dark colored, prout's brown to dresden brown, and not much

streaked. It becomes larger and more solid in Pennsylvania. In the south-

ern half of Kentucky and in Tennessee the color is often greener, near dark

olive-buff, the surface smoothish, and the whitish apex often unworn.

F. C. Baker notes that the Illinois specimens are more globose than those

of Kentucky, Tennessee and Indiana, the height being two-thirds of the

diameter.

Bryant Walker. 1928, has recorded cupreus from many counties in north-

ern Alabama. I have not seen his material; but all Alabaman shells of this

type seen by me prove to have the micro-sculpture of capnodI's. W. fl. Bin-

ney's record, Volusia Co., Florida (Dury). does not seem credible. Charles

Dury was a Cincinnati entomologist who picked up some shells in Florida,

among them Planorbis duryi Wetherby.
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(icorge H. Clapp reported a sinistral shell of this species from Sewanee.

Tennessee, in his collection, taken by Sanderson Smith. W. (1. Binney also

possessed one.

Mesomphix cuprcus lives in densely shaded woodland on hillsides, and

is usually found partly buried in the damp humus, under a layer of dead

leaves. According to Mr. John Walton it feeds upon snails; fully one-third

of the >pecimens found in July were " devouring shell and animal, some-

times of its own species, but more frequently the young of Mesodon albo-

labris, M. thyroIides, M. aayit and Triodopsis pullu)ta.''

The tail is flattened, the caudal foss a small slit not reaching the end, as

figured for M. friabilis from San Marcos. The mantle over the lung has

some irregular scattered spots and some of the branches of the vena cava

are diffusely pigmented in places. The pulmonary vein and its branches

are not pigmented. The collar usually has a black pateh or several spots.

Specimens from many localities examined.

In two examples of .1/. c. politus from Cades Cove I found a few spots

near the branches of vena cava and on the collar in one, the other being

without pigment spots.

The retractor muscle of the penis is rather short. The epiphallus arises

near the end of the penis, but not quite so near as in .17. capnodes (Fig. 174).

Fig. 174. Mesomphix cnpreus. Allegheny Co., Pa.

In some specimens, such as that from York Furnace, Pa., figured in Proc.

Acad. Nat. Sci. Phila., for 1894, pl. 1, fig. 5. the epiphallus is much more

swollen.
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A radula from Emporium, Cameron County, Pa., has 54, 5, 1, 5, 54 teeth

iFig. 168: I), the central and laterals with side cutting points. The de-

crease of the marginals to the outer edge is very gradual, as usual.

Another from Pennsylvania has 45, 5, 1, 5, 45 teeth. Binney found 60.

4, 1. 4, 60 teeth in one, 57, 1, 57 in another radula.

The number of teeth and of laterals is variable in different colonies, but

apparently neither reaches the number found in M. capnodes. The ecto-

cones are a little better developed than in M. friabilis, but it is doubtful

whether some radulae could be distinguished.

Mesomphix cupreus ozarkensis (Pilsbry & Ferriss) Figs. 173 g; 175.

Omphalina fuliginosa ozurkcusis Pilsbry & Ferriss, 1906, Proc. Acad. Nat. Sci. Phila.,

p. 562.

Omphaliiui cuprca ozarkensis P. & F., Pilsbry, 1911, Proe. Acnd. Nat. Sci. Phila.. p.

472, fig. 1 a, b, pl. 37, fig. 3.

" The shell is light and thin, varying from dusky olive to olive-chestnut,

dusky near or at the lip. The surface is indistinctly marked with fine spiral

striae. AYhorls 4|, the earlier ones invariably worn and white or whitish.

The mantle is pale gray, the branches of the vena cava black, pulmonary

vein and its branches not pigmented." (P. & F.)

Height 13 mm., diameter 22 mm. Type.

Height 14 mm., diameter 24.5 mm. Paratype.

Height 16.2 mm., diameter 23.4 mm. Sugarloaf Mt.

Shell similar to that of M. cupreus. In the field this form is instantly

recognizable by the black lines of the pallial region, sharply defined against

a pale ground, and readily visible through the shell. In spirit this black

pigment remains unchanged. Epiphallus inserted midway on the penis, not

distally as it is in M. cupreus.

ARKANSAS: Petit Jean Mts., south of Magazine Mt., Logan Co. (Ferriss & Pilsbry).

Type 91348 A.N.S.P. North side of Magazine Mt., Logan Co., and Sugarloaf Mt., Se-

bastian Co. (F. & P.). Sulphur City, Washington Co. (A. J. Brown). 8 mi. north of

London. Pope Co. (R. W. Jackson).

The shell is a little more distinctly striate spirally than typical cupreus,

and the intensely black pigmented lines of the pallial region, showing

through the shell, give it a distinct appearance when seen in the flesh.

Whether it is sufficiently differentiated for subspecific rank is still to be con-

sidered by those working in the Ozark-Ouachita country. As usual in this

genus, it lives on moist, well-shaded hillsides, buried in the leaf-covered

humus up to the apex, which alone is exposed.

The genital system (Fig. 170: 3) is nearly identical with that of M.

lriabilis from San Marcos, Texas, but differs in the following points: the base

of the vagina is not swollen, the penis is more slender and the muscle con-

trolling the epiphallus is inserted at the distal third of the latter instead

of near its end. The epiphallus is inserted about midway on the penis,

whereas in I\l. cuprcu s it inserts near the distal end. The organs of the
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B

Fig. 175. M. cupreus ozarkensis. A, pallial region of individual from Magazine

Mountain. B, the same as seen in an unopened sprrimen removed from the shell, the

pigmented blood vc:ssels showing through the mantle; Petit Jean, Ark.

individual drawn measure: length of penis 7.5 mm., epiphallus 14 mm.,

vagina 6.3 mm., spermatheca and duct 13 mm. Two radulae examined ag(ee

essentially with M. cuprcns. Formula of teeth about 54, 6, 1, 6. 54.

Fig. (73c-

1900, Proc. Acad. Nat.

Mesomphix cupreus politus (Pilsbry)

<)mphalina fiiligiuosa pulila Pilsbry, 1898. Nautilus, 12:

Sei. Phila., p. 134.â€”Ferriss, Nautilus, 14: 56.

Oiuphulina cuprea polita Pilshry. 1911, Proc. Acad. Nat. Sci. Pliila.. p. 474.

The shell is similar in form to M. cupreus, but the whole surface is bril-

liantly glossy, as though varnished. Under the microscope fine, very shal-

low, spiral striae are visible in the high-light; two apical whorls are worn.

Isabella color (often somewhat clouded with honey-yellow) with dark lines

at growth-rests (when present). Height 15.8 mm., diameter 28.4 mm.; "i

whorls.

TENNESSEE: Great Smoky Mountains and their foothills in Blount anil Monroe

counties (Mrs. George Andrews. Ferriss, Pilsbry), the type from "Sugar Cove." at the

base of Thunderhead, 71362 A.N.S.P. TclhVo Gorge, Monroe Co. (H. B. Baker).

Fine specimens up to 28 mm. diameter occur in Cades Cove at about

2000 ft. Those from Thunderhead, near the summit, are not so large, diam-

eter 25-26 mm. Mr. Ferriss took it also at Chamber's Church, at the mouth

of Chamber's creek. Swain County, N. C. Clapp collected specimens along

the bluffs of Little River, in Tuckaleechee Cove. Blount Co., Tenn. They

are small, the largest only 20 mm. in diameter'
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.17. cuprcus if more or less polished at the base, but the upper face is

somewhat dulled by microscopic roughness, which is lacking in pol)tus.

I am now disposed to doubt the subspecific value of politus, because rather

glossy cupreus has turned up sporadically elsewhere, in Pennsylvania at

Carrolltown and Ohiopyle. Fayette Co., Raymond, Potter Co.. and in

Indiana Co.

Mesomphix cupreus miktus new subspecies Fi/i. 17,3 f.

In some localities there is a form having the small umbilicus, large aper-

ture and relatively wide last whorl of capnodes, but with minute spiral

sculpture obsolete or very weakly and irregularly developed, and not in the

least papillose. Apex worn. Specimens from Bcllevievv measure:

Height 18.8 mm., diameters 27.3 and 23.4 mm., width of umbilicus 3

mm., aperture height 15.6, width 15.3 mm.; 5 whorls.

Height 18 mm., diameters 27.5 and 23.4 mm., width of umbilicus 3 mm.,

aperture 16x15.8 mm.; 4J whorls.

Height 18.7 mm., diameter 27.7 mm.; 5 whorls.

TEXXESSEE: Bellevicw, Davidson Co. (S. N. Khoads). Type unil paratype> G9107.

69107a A. N.S.P. Seven mi IPS east of Smithville. DeKalb Co. (Pilsbry). KENTKKY:

Bowline Green (Ferris-0. Near Cave City, Barren Co. (J. B. Clark).

This appears to be a race of the " Interior low plateaus " region of

Fenneman. By having the aperture at least as high as wide, as well as by

the sculpture and the size, these shells resemble cupreuf;; but by the more

ample aperture, the narrower spire and narrow umbilicus they are like cap-

nodes. Examinations of the genitalia and the teeth are needed to deter-

mine whether it is a race of cupreus or of capnodi'x.

S. mixed.)

Mesomphix eapnodes (W. G. Binncy) Pi;.:. 176.

Ih'lix kopuoiles W. G. Binney, 18S7. Proc. Aeail. Nat. Sri. Phila.. p. 186 (Alabama) :

1859, Terr. Moll., 4: 104.' pl. SO. fig. 14.

Zouites capnodes W. G. Binncy, 1874. Ann. Lye. Nat. Hist, of N. Y.. 11: 24: 1S78.

Terr. Moll.. 5: 98. pl. 2, fit?. K, teeth; 1880. Ann. N. Y. Acad. Sci.. 1: 357, pl.

14. fig. c, genitalia of specimen from near Knoxville; 1883. Bull. Mu>. Comp.

Zool.. 11: 137. pl. 3. RK. c: 1885. Man. Amer. L. Sh.. pli. 205. 476. fi/ts. 215. 216.

Oni)ihnliua kopnorlm (W. G. Binn.). Pil-lin-. 1911. Proc. Acad. Nat. Sri. Phila.. )i.

471. fk. 3. pl. 38. fiv*. 3. 5 teeth.

" Shell depressed, horn-colored or smoky, globose, wrinkled, below

smooth; spire short, depressed; suture moderate; whorls 5. rapidly increas-

ing. the last very ventricose and large, sometimes marked with coarse re-

volving lines; aperture large, round: neristome simple, acute, ends ap-

proached. joined by a slight deposition of brownish callus over the parietal

wall, reflected at the small and deer) umbilicus. (Greater diameter 35, lesser

28 mill.; height 13 mill." (W. (J. Binney.)

Height 18.3 mm., diameter 29.4 mm., aperture, height 16. width 15.5

mm. Paratvpe. Alabama.

Height 22.7 mm., dirmcter. 33.3 mm., aperture. 17.7x17.5 mm. Monte

Sano.
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Fig. 176. Mexomphix enpuodes, Alabama, a, near Wetumpkfti h, c. Monti' Sano:

il. Woodvillr'; e, Uniontown, paratype.

Height 26.2 nun., diameter 35.5 mm., aperture 19.5x19.7 mm. Near

Wetumpka.

Height 19.3 mm., diameter 34.2 mm. Woodville, Ala.

Height 17.7 mm., diameter 30.5 mm. Dove, Tenn.

TENNESSEE: Bledsoc. Franklin, Lincoln. Marion and Wilson counties. ALABAMA:

Colbert, Franklin, Jackson. Madison. Monroe, Talladega and Tuscaloosa counties; ac-

cording to Walker, also: Cherokee, Clarke, Dallas, Elmore, Perry and Shelby counties.

GEOBGIA: Murray and Musconee counties. Type locality, Uniontown. Perry Co., Ala-

bama (Dr. E. R. Show'alter) Type 11837 M.C.Z., paratype 38793 U.S.N.M.

The umbilicus is usually narrower than in M. cuprcus and the aperture

is more oblique and definitely larger in shells of about equal diameter; the

shell is larger and more capacious than .17. r-w/weus; but the main distinction

is in the microscopic sculpture.

The last whorl is tawny-olive to Isabella color, the tint becoming more

greenish on the spire and often darkened toward the lip, and there may be

one or more dark growth-rest streaks. There is a rather weak sculpture of

low growth-wrinkles, and under the microscope crowded spiral threadlets

cut into papillae which thus stand in spiral and retractively-axial order.

This microscopic sculpture varies in different lots from clear-cut to more or

less blurred. Such sculpture is distinctly developed in the para typcs re-

corded by Binney (1857) as in the collection of the Academy of Natural

Sciences (No. 118451. In some shells it is to be seen only in a few places.

It disappears on the base, which is smoother and more or less extensively

polished, at least towards the center.

In degree of elevation the shells vary rather widelv. The umbilicus is

contained 8 to 10 times in the diameter; but in a few lots having the
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fa;;Â«o'/c-.s sculpture, such as no. 150313 from Dove, Marion Co., Tennessee,

it is as large as in M. cupreus, 6 times in the diameter.

Specimens from the Natural Bridge, Rockbridge Co., Virginia, No.

129124 A.N.S.P., differ from typical c'apnoden by the smaller size and the

rather large umbilicus, contained about 6 times )n the diameter, characters

of M. cupreus; but they have close, distinct and somewhat granulose micro-

scopic spiral sculpture as in capnodes. Though the lot of 15 was collected

by three persons (J. B. Clark, H. B. Baker and H. N. Wardle), no living or

adult shells were taken, the largest measuring, height 14 mm., diameter 23.5

mm., umbilicus 4 mm., aperture 12.8 x 12.7 mm.; 4Â§ whorls. The specific

affinities of this Virginian form need further investigation with adult, living

material.

The specimen dissected was collected at Monte Sano, near Huntsvillc,

Ala., by Mr. H. H. Smith.

The foot has the usual double margin. The tail pit is in form of a median

slit, with some short converging furrows on each side (Fig. 178). The man-

tle has the same profuse maculation figured for M. pilsbryi. The mantle-

lobes are not quite so large as in M. pilsbryi, but larger than in any other

Omphalina.

In genitalia (Fig. 170: 1), it resembles .1/. pilsbryi, but the proportions

of penis and epiphallus differ, and the latter is inserted much nearer to the

distal end of the penis than in M. pilsbryi, only 1.5 mm. from the end. being

nearly terminal. The epiphallus passes without abrupt contraction into the

vas deferens. The vagina is enveloped in a large chocolate colored glandu-

lar coat.

The jaw is pale yellow, with a strong median projection. The radula

(Fig. 168: 3, 5) has 66, 7, 1, 7, 66 teeth. There are distinct outer cutting-

points on the central and lateral teeth; the change to the marginal type is

very abrupt. A group of marginals from the middle of the marginal field

is figured. The teeth decrease in size very gradually towards the outer mar-

pin of the radula.

W. G. Binney found 66. 1. 66 (57, 9, 1, 9, 57) teeth in one, 46, 1, 46 teeth

in another radula. I doubt whether the latter radula was from an adult

individual. He describes it as with no side cusps, but having cutting-points

on the lateral and central teeth, thus agreeing with the radula I examined

in the shape of the teeth; but the number of laterals was 9 in his prepara-

tion, 7 in mine. The genitalia as figured by Binney agree well with my dis-

section except in one important particular: he figures the epiphallus as aris-

ing near the base of the penis, whereas I found it to spring from near the

distal end. The lower part of the epiphallus is bound to the penis, as shown

in my figure, and it is possible that Binney did not determine its real point

of insertion.

The number of lateral teeth in .17. cap'nodes exceeds that of any others

of our species examined except immature M. friabilis from Wyandotte,

Okla., which has teeth of a quite different shape.

As the orthography of W. G. Binney's original name, " kopnodes." was

clearly an error of transliteration or transcription, his revised form, cap-

s, seems to be allowable, according to Article 19 of the International
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code: " The original orthography of a name is to be preserved unless an

error of transcription, a lapsus calami, or a typographical error is evident."

(Ka7rco)5?js: smoky, dusky.)

Mesomphix pilsbryi (Clapp) Fig. 177a-d.

Omplialiua pilsbryi Clapp, 1904, Nautilus, IS' 30.â€”Pilsbry. 1911. Proc. Ac:nl. Nat.

Sci. Phihu 63: 474, figs. 2a-c. pl. 37, fig. 6, 7.â€”Walker, 1928. Terr. Moll. Ala-

bama, p. 70, fig. 95.

Fig. 177. a-c, \lesiimphix pilsbryi, paratypes from Wetumpka; d. near Warrior. Ala.

e. I. .V/i.ww/,/i/.r pilsbryi globosus, type.

".Shell about the size and general contour of 0. fuliginoaa; umbilicate.

color rich reddish-chestnut with a dull satiny luster above, smoother and

more polished below. Striae of growth fine and close, crossed by micro-

scopic granules in spiral series like beads, giving the upper surface a dull

luster; below, the granules are obsolete and the surface polished. Apex

smooth, and in all adult specimens seen denuded of the epidermis. Whorls

o4, rather flattened and slowly increasing, the last whorl very much wider,

more than double the width of the preceding one, almost round, no flattening

on the base. Aperture oblique, circular. No thickening at the lip. which is

darker than the balance of the shell.

''Greater diameter 27, lesser 234, altitude 17.1 mm. Oblique height of

aperture 14, width 14 mm.

" Greater diam. 24, lesser 21, alt. 14.5 mm." (Clapp.)

ALABAMA: Hillsides in woods around Wetumpka, Ehnore Co.. Type olio Clapp

Coll.; paratypes 87349 A.N.S.P and in U.S.N.M. Bibb, Belmont. Chambers, Clarke.

DeKnlb. Lee and Montgomery counties. Reported by Walker also from Barbour.

Blount. Choctaw, Crensluiw, Cherokee. Conecuh. Dale, Franklin. Jefferson. Maron.

Madison, Perry. Shelby and Walker counties.

The striae arc stronger than in M. capnodes. and the shell does not attain

the size of that species; the microsculpture of papillac, evenly and very

closely set in spiral and axial order, is finer and more distinctly developed in

pilsbr)(i. There arc some small differences in genitalia, and it has fewer

lateral teeth than .I/, capnodes; but the species are closely related.
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The foot has a wide double margin, the suprapedal groove obsolete near

the end of the tail, as usual (Fig. 179c). The tail is elevated, not flat as in

cuprcus. The caudal pore is a short median slit, surrounded by concentric

grooves (Fig. 179a). The mantle-edge bears a very large right lobe and

smaller left, both being conspicuously larger than in other known Mesom-

phices. The lung is irregularly and rather copiously maculate (Fig. 179b,

anterior end from the inside).

The penis and epiphallus arc very long. Basal part of vaginal wall is

thickened, glandular, and chocolate-colored. Other organs as usual in the

(Fig. 176: 6).

Fig. 178, at left, Mesoniphix ca)modes, end of foot and tail fossa. Fig. 179 a-c. M.

pilxbryi: a. end of foot and tail fossa; h, anterior end of lung and mantle edge; e, foot,

showing pedal and suprapedal grooves.

The pale yellow jaw has a very strong median projection. The radula

(Fig. 168: 7) has 55. 1, 55 teeth with 5 or 6 laterals. The basal plates of

central and lateral teeth are somewhat shorter than in ^F. cupreus, and the

transition teeth have a more distinct and more acute ectoconc. Otherwise

the teeth do not differ materially from those of M. cupreus.

Mesomphix pilsbryi globosus (MacMillan) Fig. 177 c, f.

Omphalinn pilxbryi globoxa MacMillan. 1940. Amer. Midl. Nat., 23: 732, fig. 1.

" Shell very globose, thin, striated, reddish-chestnut color, umbilicated.

Whorls o4 somewhat rounded and slowly increasing, the last very much

wider, and nearly flattened on the base. Sutures slightly impressed. Rib-

striations prominent and regularly spaced. Spiral striae hardly perceptible

and consisting of microscopic granulations; below, the granulations are ob-

solete and the surface is smooth and polished. Apex smooth. Aperture

oblique, oval; parietal wall covered with a thin callus. Peristome simple,

acute, and slightly reflected over the umbilicus. Umbilicus narrow, deep.

Greater diameter 16.8, lesser diameter 15.5, height 18.5 mm." (MacMillan.t

Height 13.1 mm., diameters 18.5 and 15.2 mm.; 5J whorls (type).

SOITH CAROLINA: Santee Canal. Berkeley Co. (Miss E. B. Richardson). Type

62.32772 Carnegie Mus.

'' This is a narrower and more elevated shell than 0. pilsbryi. It also

differs from that species in having the growth lines developed into prominent

and regularly spaced rib-striations instead of close and fine striae, and in

the spiral microscopic granules being hardly perceptible instead of being

prominent and plainly visible as in pilsbryi. The aperture of globosa is
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much more oblique and narrower than in pilsbryi, and the parietal wall is

covered with a thin callus. Finally, the peristome is much more reflected

over a narrower umbilicus than in pilsbryi.'' (MacMillan.)

This is a strongly characterized race. The color of the upper surface is

close to saccardo's umber with streaks of Isabella color; the base shading

into a more greenish tint, near ecru-olive. There is some error in the mea-

surements quoted above from MacMillan. The figures and second measure-

ments are from the type, kindly lent by Dr. Brooks.

VITRINIZONITES W. G. Binney

Vitrinizoniles W. G. Binney, 1879. Bull Mus. Comp. Zoo1., 5: 333, for Vitrinn latis-

sima Lewis.

The vitriniform shell is thin, imperforate, depressed and polished, with

narrow, depressed and somewhat sunken spire of few (about 3) flat whorls:

the last whorl enlarges rapidly and is dilated transversely. Aperture vecy

large, the peristonie thin and sharp.

Snail externally resembling Mesomphix, the sole tripartite, lateral areas

half as wide as the central. In movement numerous direct waves are seen

over the median area of sole. In life the side areas arc separated from the

central only by lighter tint, being more densely speckled with white. There

is a raised area bounded by grooves, behind the meeting of the pedal

grooves above the tail, and projecting above the caudal pore (Fig. 180 b.

c).80 Lung short with weak venation. Kidney wedge-shaped, nearly twice

as long as the pericardium.

Genitalia about as in Mesomphix subgenus Omphix. The penis termi-

nates in a slender, shortly flagelliform appendage which arises at insertion of

penial retractor. Epiphallus enters at distal fourth of the penis.

Jaw solid, opaque black, with median projection; similar to that of

Mesomphix.

Radula with rather few (about 24, 1, 24) teeth, those of the middle field

small. Centrals narrow with long mesoconc and minute side cusps. Later-

als about 5 or 6, approaching the form of marginals, being narrow, with

minute ectocones, obsolete on the outer ones. A group of marginals is

strongly developed, the 10th tooth in 1'. uvidermis the llth or 12th in

V. latissimus, being largest, after which they diminish.

They are snails of the humid mountains of the southern Blue Ridge

system, being the only genus of land snails special to that region.

Apparently Vitrinizonites is a relatively recent derivative from an ances-

tral Mesomphix stock which had characters of the Omphix group. It agree?

fully with these in structure of the genitalia. It differs mainly by thc

slightly more specialized caudal pore, and especially by the degeneration

of the imperforate shell with consequent restriction of the pallial cavity.

These are practically the only features differing generically from Mesomphix.

(Name is a compound of the generic terms ]'itrina, glassy, and Zonites.

S, girdled.)

"ti In aleoholic specimens the area above the pore becomes oval or rounded, and the

horn is not, or scarcely, noticeable.
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Fig. 180. Vilrinizonites latissimus, a. genitalia, immature. Thunderhead; h, c. dor-

<'al and lateral diagrams of tail, near Waynesville, N.C. d, living animal (after W. G.

Binney, drawn by Miss Emma Pringle). e, Vitrinizonilca uvidcrmis, gcnitalia. Thunder-

head. Scale lines for figs, a and e=l mm.

Vitrinizonites latissimus (Lewis)

Fig. 181.

Vitrina lutimina Lewis, 1875, Proc. Acad. Nat. Sci. Phila.. ),. 336. pl. 22. fig 7.â€”

W. G. Binney, 1878, Terr. Moll.. 5: 136, fig. 51.

ritrinizonitrx latissimus Lewis, W. G. Binney. 1879. Bull. Mus. Comp. Zool.. 5: 340.

pl. 2, fig. H; 1883, Bull. Mus. Comp. Zool., 11: 145, pi. 1. fig. H. pl. 3. figs.

A, B; Ann. N. Y. Acad. Sci. 1: 356, pl. 14, figs. A, B; 1885, Man. Amer. L. Sh.,

pp. 50, 231. figs, lla, 253. 254.â€”Wetherby. 1881, Jour. Cincin. Soe. Nat. Hist. 4:

328; 1894. same Jour., 16: 214.â€”Pilsbry, 1900. Proc. Acad. Nat, Sci. Phila.. p.

137.â€”Walker tfe Pilsbry, 1902. same Proc. for 1901. p. 430.â€”Banks. 1932. Nau-

tilus, 45: 138.

The very thin, fragile shell is imperforate, vitrinifonn, with small, flat,

slightly sunken spire and rapidly expanding last whorl. There are nearly

3 whorls. Color dresden brown to olive-citrine, the spire paler. The

surface is polished. Upper side with conspicuous, unevenly spaced, arcuate

radial grooves (or wide low wrinkles), which retract near the suture and

gradually fade out at the periphery, leaving the base nearly smooth. The

large aperture is very oblique, much wider than high. It shows a very thin

whitish lining within, often scarcely perceptible. Peristome thin, with a

dark edge, the columellar margin simple, inserted at the axis.

Height 7.1 mm., diameters 17.3 x 11.9 mm. (Lewis.)

Height 6.8 mm., diameters 16.2 x 11 mm. Thunderhead.

Height 6 mm., diameters 17 x 12 mm. Roan Mt.

Height 8 mm., diameter 17.7 mm. Roan Mt.

Height 9.2 mm., diameter 19.5 mm. Cade Cove.
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Fig. 181. Vitrinizonitex latis-

simus. a. upper figure Cades

("ovc. I hr rest from summit of

Thunderhead. h. Roan Mt. '-.

Cranberry.

Fig. 1S2. Vitrin(torutI'x uvi-

ilermix. a. summit of Thun-

derhead. b. Clingman Dome.

Upper left figure the type.

TENXESSEE aiid along N. C. boundary: " Tusquila Balil Mt. at 6600 ft." (Annie E.

Law). Type Clapp Coll. No. 2366. Great Smoky Mis.. Cades COVP. 2100 ft., to 5400 ft.

near the summit of Tlumderhead; Miry Ridge; Clingman Dome, 6500 ft. (Ferriss. Pils-

bry et al.) Indian Pass, Newfound Gap, 12 mi. S.-E. of Gatlinburg (A. M. Leeds):

Mt. LP Contc. Sevier Co. (Clench & Archer), South side of river at Paint Rork

(Walker). Roan Mt. in both States. 3500-5000 ft. (Mrs. Andrews, Wetherby and others).

Washington Co. (Rugel, according to W. G. B.) Limestone Cove, Unicoi Co. (H. B.

Baker.)

\ORTJI CAROLINA: Blockhouse ML, south of Thunderhead, and Stnitton Bald. Swain

Co. (Ferriss). Blowing Rock, Watauga Co. (P. N. Moore). Beef Market Mt., Balsams.

Jackson Co. (J. B. Clark). Nantahala Gap, 4500 ft.; Frypan Gap, near Big Pisgah Mt.

(Bishop). Top of Mt. Pisgah, 25 mi. west of Asheville (Jacot). " Grandfather Mt..

about 20 mi. east of Roan Mt." (G. S. Banks). Mountain near Waynesville. Haywooil

Co. (J. B. Clark). " Mt. Mitehell. Bluff Mt.. Tyson's. Wilson's and Meadow Cove aml

Bee Tree Creek " (Walker). Cranberry. A very Co. (H. B. Baker and others.) Binwy

recorded specimens collected by Heipphill on the " Nantahala mountains between

Franklin anil Hayesville. at about 5000 ft.." and on Pinnacle of the Blue Ridsre. also

Banners Elk, Watauga Co.

ALABAMA: Hills around Gurley. Maili-^on C'o. fH. B. Baker.)

Vitrinizonites is ubiquitous in thc Great Smokys above 2.000 feet, though

not found in grcat numbers, and is restricted to moist places where nui"

carpets the rocks or logs. These conditions are met on the lower levels

where the mountain slopes arc densely shaded, but on the cloud-toucheil

heifrhts not much shade is necessary.

Just where Miss Law found this snail is uncertain. I have not been

able to find Lewis' locality, " Tusquita Bald Mountain, 6600 ft. elevation.

East Tennessee" on the topographic sheets. The elevation given was

evidentlv an over-estimate, made before altitudes in the Great Pmokvs
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LAND MOLLUSCA 347

had been accurately measured. Were it not that Lewis places the moun-

tain in East Tennessee, it might be thought that Tusquita was a variant

spelling of Tusquitee Bald, 5200 ft., at the northeastern end of the Tus-

quitec mountains, on the Clay-Macon county line (Nantahala Quadrangle),

North Carolina. W. G. Binney had specimens from Miss Law, who, he

said, collected thom at " the original locality. Bald Mountain, Blount Co.,

Tennessee, on dividing line with North Carolina." This may possibly

have been Thunderhead, where we collected Vitrinizonites on the mossy

rocks of the " bald ". The exact location of this type locality thus remains

dubious.

The shell of T. latissimus is often deficient in caleareous stiffening in

the region near the axis behind the columella, and some specimens become

more or less shrunken or dented there when dried. Such dented shells are

not always readily separable from 1". uviderm(s.

The genitalia and teeth have been figured by W'. G. Binney. His figure

is clearly inaccurate, as it shows no terminal appendage of the penis, which

he did not distinguish from the epiphallus. In several specimens opened

from the summit of Thunderhead collected July 27th, the genitalia (Fig.

180a) were found to be immature and very small, though the shells were

about full size. They were probably young of the year. The male organs

are more developed than the female in this specimen. They show the

apical appendage or extension of the penis, which Binney apparently over-

looked. As these specimens were collected with sexually mature uviderm)*,

the possibility that uvidermis is the mature, second season form of latis-

siim(s is suggested. However, many lots of latissi)mLS seem to lack uvi-

dermis, and the radulae are conspicuously different.

The radulae of specimens from Thunderhead and Clingman Dome arc

much smaller than that of V. uvidermis, about 2.6 mm. wide, with 24.1.24

teeth (Fig. 183a, Clingman Dome). Centrals have long mesocones and

small ectocones. At least five " laterals" have distinct cctocones with

cutting points, the sixth tooth having the cutting point subobsolete. The

marginals increase slowly in size to about the llth tooth, after which thev

diminish regularly. The largest marginal is not quite double the length

of the central. A specimen from Thunderhead atrrees with this; also the

radula described and figured by W. G. Binney (1885). except that he found

the 12th tooth the largest.

(Latissimus, broadest.)

Vitrinizonites uvidermis Pilshry Fig. 182.

Vitrinizonites latissimus uvidrrmis Pilsbry. 1,890. Proc. Acad. Nal. Sci. Phila., p.

137.â€”Ferriss. 1900, Nautilus. 14: 57.â€”Banks, 1932. Nautilus. 45: 138.

Near the summits of Thunderhead and Clingman Dome, in the wet

moss covering the rocks, there lives a form of Vitrinizonites of about the

size of lru'isRimus, but almost wholly lacking any caleareous layer of the

shell. The cuticular test is more or less dented and distorted in the living

snails: and when '' cleaned " the "hell collapses like wet paper, unless stuffed
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1'ILSBRY â€” NORTH AMERICAN

with cotton. The surface is usually less brilliant than in 1'. latissimus and

the last half-turn of the suture often deviates somewhat more tangentially.

The color varies from that of the ordinary 1'. lat)ssimux to a very dusky,

even blackish, shade. Diameter up to 19 mm.

TENNESSEE-NORTH CAROLINA: Thunderhead, at about 5300ft., Type 76772 A.NJS.P.;

C'lingman Dome at about 5000-6500 ft. (Ferriss, Pilsbry and others). North side of

Roan Mt. (H. B. Baker). "Grandfather Mt.. about 20 miles east of Roan Ml." (G. S.

Banks.)

These " grape-skin Vitrmitonites," as we called them, live with the

normal latissimus, but apparently are easily distinguished as above indi-

cated. A freshly cleaned shell resembles the empty skin of the free-skinned

purple Concord grape, which suggested the name.

Specimens collected on Thunderhead, July 27, 1899, were dissected.

The long foot is coarsely and strongly granulose above in aleoholic speci-

mens, with pedal grooves as in Mesomphix; sole tripartite, the side areas

about half as wide as the middle area.

Genitalia (Fig 180e). Penis club-shaped, tapering rapidly above the

entrance- of epiphallus, terminating in a digitiform process, alongside which

the penial retractor attaches. Distally the retractor arises from the lung

floor. The interior of the penis is corrugated, the rugae irregularly trans-

verse, running towards the opening of the epiphallus. In the anterior part

there are some low longitudual welts which are finely grooved obliquely.

The epiphallus enters at about the distal fourth of the penis and is very

long. The vagina is short. Spermatheca is large, oblong, on a short

duct. The albumen gland is short and wide. There is no talon, at least

none external to the albumen gland.

Fig. 183. Half row of teeth of: a, Vitrinitoniln latissimus, Clingman Dome, b,

V. neidermis, Thunderhead. Seale lines â€” 0.1 mm.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-0

9
 1

6
:5

9
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



LAND MOLLtSCA 349

Radula 4 mm. wide, with 23.1.24 teeth (in the row figured), Fig. 183b.

The centrals are narrow with a long mesocone and very low, almost vesti-

geal ectocones. There are no teeth with the typical form of laterals, but

the inner 5 teeth are narrow like the central, with similarly long mesocones

and on the inner two or three teeth, very small ectocones. The marginals

then increase rapidly in size, the ninth and tenth teeth being largest, nearly

three times the length of the central. There arc about six large marginal

teeth, but after the tenth tooth they diminish regularly to the edge of the

rath)la. The centrals are about 0.26 mm. long, the largest marginal tooth

about 0.62 mm.

The radula of uvidermis differs from that of latissimus by the far

greater size of a group of inner marginal teeth, and by having fewer laterals

bearing ectocones; the laterals are narrower and the ectocones are smaller.

The teeth are all far larger than the correspondmg teeth of T", latissimus,

and the radula is larger. The disparity in size of the teeth in these two

species is greater than it appears in Fig. 183, since the teeth of T', latis-

simus were drawn to about double the scale of those of uvidermis. The

epiphallus was found to be much longer in uvidermis, but the specimens of

latissiim(x compared were immature. The radular differences, which have

been verified in three specimens of each form, indicate that uvidermis is

specifically distinct, and not a form of latissimus, as formerly thought.

However, it would not be amiss to go over additional material from other

localities to test the constancy of the differential structures described.

PARAVITREA Pilsbry

Parnvilrrn Pilsbry. 1898, Nautilus, 11: 130; Proc. Acad. Nat. Sci. Phila.. 1903, 205-

212 (revision).â€”H. B. Baker, 1928. Proc. Acad. Nat. Sci. Phila., 80: 29, type

Vitrca capsclla = Helix capsella Gould.

Tiixcoilnuln Pilsbry. 1898, Nautilus. 11: 132, monotype Gastrodonta significans =

Helix significans Bland. Cf. Proc. Acad. Nat. Sci. Phila.. 1903. p. 206.

Piiravitreops H. B. Baker, 1928, Proc. Acad. Nat. Sci. Phila., 80: 29, typr Helix

multidentata Binney.

PI'ctovitrtn H. B. Baker, 1931. Proc. Acad. Nat. Sci. Phila.. 83: 97, type Paraviltxi

variabilix H. B. B.

Parmavitn'u H. B. Baker. 1931, 1. c.. type Purnvilreu pontis H. B. B.

Petroi'ilrcii H. B. Baker 1931, l. t-.. type PiirnvHrea petruphila (Bld.).

The shell is depressed or discoidal, umbilicate or perforate, thin,

polished, with radial grooves or lines of growth; of numerous closely coiled

whorls parted by a superficial suture; internally having baso-palatal radial

rows or pairs of teeth or radial barriers, usually recurring at intervals, and

developed chiefly in the neanic stage, usually reduced or wanting in adults

or wanting at all stages of growth; no parietal or columellar lamellae; lip

thin and simple.

Sole undivided. Kidney 1.1 times to twice as long as the pericardium.

Opening of genitalia near middle of visceral stalk. Right ocular retractor

free from genitalia. Penis large; epiphallus well developed. Spermatheeal

duct long. Jaw with a few vestigeal rib-like thickenings, forming a median
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350 PILSURY â€” NORTH AMKR1CAX

projection on the cutting edge. Radula with tricuspid centrals and three

tricuspid lateral teeth, marginals simple, thorn-shaped.

Distribution.â€”Eastern United States and Canada. Mainly an Appa-

lachian genus, but spreading west of the Mississippi into the Ozark-

Ouachita region.

(flapd, next to + Vitrca, a palearctic genus.)

Dr. H. B. Baker 1,1931) has defined several subgenera and sections,

based mainly upon details of the genitalia, composmg for their discrimina-

tion the following:

AY i/ to Subdivisions ot (/t'HIW faravitrea

A. Talon much longer thnn carrcfour; pcnial apex divided into large, reflected, epi-

phullar limh and shorter caecum that receives retractor, but apical chamber not

differentiated; spermoviduct little longer than combined lengths of free oviduct

and vagina; shell corneous, closely coiled, with spiral striae as strong as or stronger

than growth-lines; internal armature present in most stages of growth.

Subgemm Pectovitrca H. B. B.

AA. Talon shorter than carrefour; penial apex not divided (or with limb to retiactor

longer and with apical chamber well differentiated); shell with growth-lines much

stronger than spirals.

B. Spermoviduct more elongate; apical penial chamber (when present) deniarc-

ated by sphincieric thickening; shell with gradually increasing whorls or with

closely coiled sutural spiral; usually (except in Parmavitrca) with corneous

epidermis and internal armature in juvenile stages.

Subgenus Paravi(rea s. s.

C. Ovotestis consisting of 2 to 4 clavate. weakly lobate saes; apical penial

chamber weakly differentiated; radula with quadrate central and inner

laterals; shell with close and regular growth-lines

Section Pararitn-ops H. B. B.

CC. Ovotestis consisting of 4 to 6 groups of alveoli; apical (papillate) penial

chamber well differentiated; radula usually with longer central and lat-

erals; shell with mort! widely and irregularly spaced growth-lines.

D. Free oviduct moderate; epiphallus with apical caecum; radular

laterals with prominent entocouPs; shull corneous, with more grad-

ually increasing whorls Section Paravitrca s. s.

I)D. Free oviduct very long; epiphallus with transverse, glandular col-

umns; Internls with weak entoeones; shell hyaline, with more rap-

idly increasing whorls but with closely coiled spiral, which makes

last whorl appear promment Section Parmavitrca H. B. B.

BB. Spermoviduct stouter, about as long as combined lengths of free oviduct

and vagina; apical penial chamber continuous with epiphallus and extending

into large penial papilla that half fills basal chamber; shell hyaline, with more

rapidly inereasing whorls and more loosely coiled sutural spiral and appar-

ently without internal armature at any stage. .Subgenus Prtrovitrrii H. B. B.

Bibliographic references to these subgenera will be found under Para-

vitrca on the preceding page.

A number of the species of Paravitrca have very similar shells, and their

characters change with age. Using shell characters only, it is difficult to

construct a key to species which will be of much use, especially in the

capsdla group.
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Key to species of Parav(trea

A. Surface closely, regularly, coutulate-striate or grooved, at least above; umbilicus

minute.

B. Diameter 6 to 6.5 mm.: spire flat or slightly convex, of 6J convex, narrow

whorls, the suture deep. No internal teeth ......................... P. clappi

BB. Diameter 2.5 to 3.5 mm.: spire but slight ly convex, of ; 54 to 6. 1 rlosely coiled

whorls.

C. Without spiral striae.

D. One to three radial rows of 5 or 6 teeth each. visible through the

base ................ /'. multidcutata

DD. One to three radial barrier> ......................... /'. Imucllidens

CC. Spiral striae as strong as (he growth striae.

D. With radial barriers as in luinillidrns, or none; umbilicus about 5'J

times in diameter ................ P. icalkvri

DD. Similar but without distinct raised growth-wrinkles; impressed

lines more widely and irregularly spaced; spiral striae sharper;

umbilicus 4.J times in diameter ....................... /'. rariabilis

AA. Surface with sculpture of unequally spaced radial grooves and striae.

B. Eastern species.

C. Diameter 7 to 7J mm., toothless, or with 1 to 5 teeth in each row.

D. Whorls 7 to 7.J, no teeth at any stage ................ P. placrntula

DD. Teeth in young, persisting or absent in adults; shell very fragile,

8 to 8 j whorls ................ P. andrewsne

CC. Diameter 3 to 6 mm.

D Umbilicus 4 times in diameter of 5 mm., 8 whorls; young with 2

teeth in a row ................ P. pilsbri)i

DD. Umbilicus smaller

E. About 6 whorls or more.

I'" Young with one or more scries of 3 teeth each.

G Diameter up tn 4.7 mm.. 6-6J whorls. . . .P. mw i

(.;(.!. Diameter 6 mm.. 6J whorls; teeth in young only

P. capsdla Iridens

FF. Young with teeth in pairs or wanting.

G. Diameter 4.5 mm., 6 whorls, adult toothless.

Alabama ....................... P. conccuhensis

GG. Larger, diameter 5-6 mm.

P. capsclla, P. c. lacteodens, P. euleicola

FFF. Young having smooth radial barriers; adult with 7J

whorls, diameter 6 mm ...................... P. poutis

FFFF. No teeth at any stage: uuit.il. 4.2 times in diameter

of about 6 mm., 5J-6 whorls ............ /'. pi tro)ihila

EE. 4| whorls in diameter of 4.5 mm.; no teeth; Alabama

/'. smithi

BB. Species from on or west of the Mississippi River.

C. Young usually with pairs of teeth.

D. Adults toothless, with dome-shaped spire and subbasal periphery:

diameter about 6 mm ................ P. sigu

DD. Depressed, diameter 1.5 mm.. 4 whorls .............. P. (?) niundui

CC. Toothless at all stages.

D. Discoidal, diameter 4.5-5.5 mm.. 5-5Â§ whorls, aperture subtriangular

P. simpsoni

DD. Aperture erescentic.
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352 PILSBRY -- NORTH AMERICAN

E. Diameter 5.7 to 6 mm., 6 whorls ................. P. petrophila

EE. Diameter S mm., 5} whorls, coarse striat ion ...... P, aulaconyr

a

PAHAVITREA MTLTIDENTATA GROUP (section Paravitreops H. B. Baker)

Key to Species of Section Paravitreops (by H. B. Baker)

A. Shell smaller; growth-wrinkles quite prominent; internal armature usually pres-

ent (even in adults).

B. Penial apex with apical insertion of retractor and lateral entrance of vas

deferens; shell slightly smaller; umbilicus (of largest individuals) more than

T major diameter (relatively narrower in smaller shells); northern V. S..

south in mountains to Tennessee and Missouri ...... /'. multidenta(a (Binney)

C. Internal armature consisting of radial rows of teeth ........ typical form

CC. Internal armature consisting of radial barriers

form Inmrllata H. B. B.

BB. Penial retractor inserting on base of epiphallus, which enters penial apex;

shell slightly larger, with umbilicus less than A major diameter; Great

Smoky Mountains ................ V. lanirllidens (Pils.)

A A. Shell larger; growth-lines deep and subregular, but growth-wrinkles very weak:

internal armature absent (as far as known) ; Great Smoky Mountains

P. clappi (Pil-O

Paravitrea multidentata (Binney) Figs. 184: 6, 6a; 185 (part).

Hvlix multidrntata Binney, 1S40, Jour. Boston Soc. Nat. Hist. 3: 425. pl. 22. fig. 5

(Massachusetts); 185J. Terr. Moll.. 2: 258. pl. 48. fig. 3.

Hyalina multidentata Bmney, Morse, 1864, Jour. Portland Soc. Nat. Hist.. 1: 15.

figs. 30, 31, pl. 6, fig. 32 (jaw and teeth).

Zonites uiidtidrutatus W. G. Binney, 1878, Terr. Moll.. 5: 133. pl. 3, fig. x (teeth).

Vitrca multidentata Binney, Pilsbry, 1903. Proc. Acad. Nat. Sci. Phila.. p. 208. pl.

10, fig. 6; 1906. p. 560.'

Vitrca (Paravitrca) multidentata G. H. Clapp, 1920, Nautilus, 33: 115. pl. 3. figs.

2. 4. 6-12, 14, 16.

Gastrodunta multidentata Binn., Latehfonl, 1935, Ottawa Field-Nat., 49: 60.

Paravitrea (Paravitreops) multidentata (A. Binney), H. B. Baker, 1928. Proc. Acad.

Nat. Sci. Phila.. 80: 31, pl. 6, figs. 1-3 (anatomy) ; 1931, same Proc., 83: 100.

Paravitrca (Parnvitreops) lamellidens (Pilsbry) H. B. Baker. 1928. Proc. Acad. Na).

Sci. Phila., 80: 31, pl. 4. figs. 9. 10 (anatomy; not of Pilsbry, 1898).

Paravitrca (Paravitreopx) multidentata lamellata H. B. Baker. 1931. Proc. Anid.

Nat. Sci. Phila., 83: 100.

Paravitrca multidentata lamellata H. B. Baker, 1929, Nautilus, 42: 88.

Gnstradontn multidentata umbilicaris Aneey, 1887. Conch. Exch., 1: 55.

''Shell depressed, sub-planulate above, very thin, pellucid; epidermis

smooth, shining; whorls six, narrow, slightly convex, increasing but slowly

in diameter, lines of growth hardly visible; suture impressed; aperture

semi-lunate, narrow; lip acute; umbilicus very small, rounded, not exhibit-

ing any of the volutions; base convex, indented around the umbilicus.

Fig. 184. 1. la, Ib, Paravitrca clappi, type. 2. 3, 3a. 3b, Paravitrca

young, diam. 1.4 mm., and adult, Thunderhead. 4, 4a. Pann'itrca wnlkcri. type; 5. speci-

men from Talassee Ford. 6, 6a, Puravitrea multidentata, West Granby. Hartford Co..

Conn. 7. Paravitrca mnltidentuta form lamellata. Garret tsville. O. 8. 8a, Paravitrea

duppi, var.. Clingman Dome. No. 2490 Clapp Coll. Small outlines actual size, the

shaded figures enlarged. Pilsbry del.
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Fig. 184. See bottom of page 352 for legend.
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354 PILSBRY â€” NORTH AMERICAN

Two or more rows of very minute, white teeth, radiating from the umbilicus,

are seen through the shell, within the base of the last whorl. Greatest

transverse diameter one-eighth of an inch." (Binney.)

ONTARIO: Iron Island, Lake Nipissing; Ontario, Huron and York counties (J. Ough-

ton); Ottawa (Fairbairn). QUEBEC: Kings Mountain, Ottawa Co., and Hall City

(Latchford).

MAINE: Cumberland, Oxford and York counties. VERMONT: "eastern slope of

Green Mountains," Type loe.; Middlebury, Addison Co. MASSACHUSETTS: Wcs,tport.

Bristol Co. RHODE ISLAND: Tiverton (Thomson). CONNECTICUT: Hartford Co. NEW

YORK: Albany. Essex, Monroe, Onondaga, Wayne, Tompkins, Washington, Herkimer.

Rensselaer and Ulster counties. PENNSYLVANIA: Allegheny, Beaver and Indiana coun-

ties. OHIO: Portage and Licking counties. MICHIGAN: Marquette, Ontonagon, Emmet.

Grand Traverse, Benzie, 1osco, Saginaw and Kalamazoo counties (Walker). INDIANA:

LaPorte Co. (Daniels). MARYLAND: Garrett Co. VIRGINIA: Rockbridge Co. WEST

VIRGINIA: Pendleton, Pocohontas and Monroe counties. NORTH CAROLINA: Cranberry.

Avery Co.; summit of Mt. Pisgah, Madison Co. KENTUCKY: Breathitt Co. TENNES-

SEE: Carter, Unicoi and Marion counties. ALABAMA: Jackson, Madison and Lauderdale

counties. ARKANSAS: Magazine Mt., Logan Co.

This gem-like little snail has no near relatives in the northern states,

being the only Paravitrea north of Mason & Dixon's Line. It spreads from

the western counties of Maine west to the upper peninsula of Michigan.

the northern point being Lake Nipissing, Ontar(o. Southward, it follows

the Appalachian system to the northern counties of Alabama; but from

collections seen, it seems not to have spread far east or west except for an

outlying, isolated occurrence on Magazine Mountain, Arkansas, where it

was found in some abundance in a talus on the north side of the summit.

'' I have examined the living animal of Paravitrea multidentata under

the binocular. It moves slowly and seems to have some difficulty with

the balance of the shell on the elongate and high foot. The sole has no

indication of longitudinal furrows and shows no pedal waves in locomotion.

Commonly, the snail moves along like a worm, with coarse, irregular con-

tractions and expansions that affect the entire foot, but it can also glide

along without these disturbances." (H. B. Baker.)

Ancey has denned a var. umbilicaris, " characterized by its more com-

pressed form, less high body-whorl, larger umbilicus and by the absence

(under a lens) of any radiating striae.... Mountains of eastern Tennessee,

collected by Mrs. George Andrews." Dr. Bryant Walker, who possessed

the type, considered it synonymous with multidentata.

H. B. Baker gave the following account of multidentata. " My material

comes from Cheboygan County Michigan; two animals were dissected.

As the anatomy is similar in many respects to that of P. capsella, only

distinctive points will be mentioned. Living animal; mainly white, but

with large eyes and their stalks darker and foot grayish. Ovotestis (Fig.

186:2): two clavate lobules, imbedded 3 whorls below apex; duct less con-

voluted; talon fusiform, with about half its length above entrance of duct;

carrefour ellipsoid. Albumen gland: extensive but thin. Uterus: relatively

shorter. Free oviduct: medium in length. Spermatheea: sac ellipsoid.
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3.J.J

Fig. 185. Paravitrca multidentata: 1, Onkdale, Morgan Co.. Tenn.; 4, Sherwood,

Franklin Co.. Tenn.; 6. Cranberry, N. C.; 8, Litehfield. N. Y.; 12, 16, Quebec; 14,

Stevenson, Ala. P. m. lamellata: 3, Anderson. Tenn.; 5, Banners Elk, N. C.; 7, Liteh-

field. N. Y.: 9, Decring. N. H.; 11, Norway, Me. Paravitrca lanicllidrns: 1, 13, 15. 17,

I8. Thunderhead. All X 10. (After G. H. Clapp.)
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imbedded on side of albumen gland. Vagina: quite short and stout.

Prostate: little more than half length of uterus. Epiphallus (Fig. 186:3.1:

relatively shorter; walls thickened and glandular, but without transverse

columns. Penis: apical i swollen, with heavy longitudinal plicae; basal

| more slender, with weaker folds. Radular formula (Fig. 186:1): 14-3-1-

17; 59 transverse rows counted. Central: base more nearly square;

mesocone less elongate and ectocones relatively stronger than in P. capxella.

First lateral: base almost square; entocone large." (H. B. Baker, 1928.1

" Animals collected during the summer (Aug. 15-30) in the Roan Mt.

region are sexually immature, although some of the specimens are larger

than usual. On the other hand, those obtained in the spring near Dove.

Marion Co. ( Mar 31) and in Limestone Cove, Unicoi Co. (April 6-8) are

fully ripe, as arc also individual;- of the form lamellata from the last

locality. The anatomy of these southern individuals is very similar to

that of specimens from northern Michigan, but that of some of the examples

of lamellata approaches the thin-walled penis with apical thickenings that

has been described in a paratype (1928)." (H. B. Baker.)

In many localities from Maine, Ontario and Michigan to Tennessee it

is accompanied by the form lamellata. The relation existing between

multidentata, lamellata and lamellidens has been considered by the author,

1903, Dr. G. H. Clapp, 1920, and Dr. H. B. Baker, 1931. Dr. Clapp found

the umbilicus constantly differing, " contained 5.5 times in the diameter of

the shell in multidentata and 8.7 times in lamettidens.... Multidentata

when adult has a well-defined callus connecting the end of the lip which

is entirely absent in lamellidpns."

Paravitrea multidentata form lamellata H. B. Baker (Figs. 184:7:

185:3, 5, 7, 9, 11). "Shell: apparently identical with, but not attaining

maximum size of typical P. multidentata. Internal armature: consisting of

curved, obliquely radial barriers. Umbilicus: 7.5 times in major diameter.

" Altitude 1.32 mm., maj. diam. 2.49 mm., min. diam. 2.30 mm., alt.

apert. 1.08 mm., diam. apert. 132 mm.; 6 whorls.

" Type locality: valley of Blue Ridge in Rockbridge County, near

Snowden, Virginia (A.N.S.P. 137443), but known to occur from Cheboygan

County, Michigan, cast to Maine and south to the Roan Mountain Region

between Tennessee and North Carolina. It is always much less abundant

than the typical form, but is more frequent in the southern part of its

range." (H. B. Baker.) Other localities are: Ottawa, Ontario; Deerh)j:.

New Hampshire; Connecticut; Ithaca and Greenwich, New York; Ohio;

A very and Mitehell counties, N. C.; Carter and Unicoi counties, Tennessee.

Also Alabama.

On account of the occurrence of this form associated with normal multi-

dentata apparently throughout the range of the latter, and always in fewer

individuals, I have regarded it (1903) as a sporadic variant, not a real
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Fig. 186. 1-3. Piirnvitrea multidentata, Michitran. 4-7. /' nnntis Yir"ini'i ('ift

H. B. Baker).
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race or subspecies. Dr. Clapp (1920) considered these lamellate specimens

to be P. lamellidens. Dr. Baker has given the name lamellata to this

form as a " new variety," with this note: " Dr. Pilsbry (1. c.) has already

carefully differentiated between this form of P. multidentata and the simi-

larly armed P. lamellidens from the Great Smokies; in addition, the latter

has a considerably larger apical whorl, more slowly expanded later whorls

and a greater maximum size (slightly larger than that attained by typical

multidentata}. Although I agree with him that P. multidentata lainfllata

is little more than a sporadic tendency towards an incipient race, it is not

known to intergrade with the typical form and the single paratype dissected

differs slightly in anatomy."

In a specimen from near Natural Bridge, Virginia, '' the anatomy is

very similar to that of nndtidentata, and will be compared to the latter.

Talon (Fig. 131: 10), caecum recurved. Prostate about three-fourths as

long as uterus. Epiphallus (Fig. 131:9) relatively longer and more slender.

Penis smaller, apical knob with a few large papillae, remainder thin-walled

and almost featureless. Radula formula 13-3-1-16, 57 transverse rows

counted." (H. B. Baker.)

Paravitrea lamellidens (l'ilsbry) Figs. 184: 2, 3, 33, 3h; 185: (. 13. 15. (", 18.

Gastrodonta lamclliclrns Pilsbry. 1SftS. Nautilus, 11: 134: 1900, Proc. Acail. Nat. Sci.

Phila.. p. 145.â€”Ferriss. 1900. Nautilus. 14: 52, 58.â€”Walker & Pilsbry. 1902.

Proc. Acad. Nat. Sei. Phila.. p. 437.

Vitrca lamdlidens Pilsbry, 1903, Proc. Acail. Nat. Sci. Phila., p. 208. pl. 10. figs. 2,

3.â€”Clapp. 1920, Nautitus. 33: 115.

Paravitrca (Paravitreops) lamclliilrui, (Pilsbry), H. B. Baker, 1931. Proc. Aead. Nat.

Sci. Phila., 83: 102, pl. 17, figs. 1-3 (anatomy).

The shell is depressed with low-conoid spire of many closely coiled

whorls, and equably rounded periphery; umbilicate, the umbilicus con-

tained about 8.5 to 10 times in the diameter; cinnamon-buff (but of a

darker reddish brown when fresh). Surface glossy; the first whorl pale

and smooth, the rest of the upper surface closely, regularly and strongly

striate, the striation much weaker on the peripheral and basal surfaces.

The aperture is narrowly lunate, the peristome thin, dilated close to the

columcllar insertion. Cavity of the last whorl obstructed by one to three

white, curved, obliquely protractivc radial barriers within the outer and

adjacent basal walls.

Height 1.9 mm., diameter 3.7 mm.; 64 whorls.

Height 1.6 mm., diameter 3.5 mm.; 64 whorls.

TENNESSEE: Thunderhead, Great Smoky Mts., Typr and paratypcs 7137S A.N.S.P.

(Ferriss, Pilsbry and others). Blount Co. 10 mi. north of N. C. line (Archer): Talas.*er

Ford of Little Tennessee River. Monroe Co. (Fcrriss). NORTH CAROLINA: Highlands.

tmd 2 miles south of Gneiss. Macon Co (Archer). Murphy, Cherokee Co. and Nanta-

hala Gorge. Swain Co. (Archer). Strutton's Bald, Graham Co. (Ferriss). Black Mt.<=.

at Bluff Mt. and Pinnacle of the Blue Ridge, Yancey Co. (B. Walker).

A glossy and brilliant, dark reddish-brown shell, with the closely coiled

whorls and size of P. multidentata, but differing from that species in never
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LAND MOLLUSCA 359

having radial rows of teeth, but having obliquely radial laminae, three in

young, rarely more than one or two in adult shells. The surface shows no

spiral striation under an enlargement of 50 or 75 diameters; it is rather

deeply, closely and regularly costulate-striate; and the width of the um-

bilicus is contained about ten times in the diameter of the shell.

The type locality is a steep slope close to the middle summit of

Thunderhead, deeply covered with a talus of angular stones, small and

large, in the interstices of which there is considerable mold which supports

a herbaceous growth. ]'itrinizcmiten, Ventridens acerra and a few Steno-

trema depilatum are the chief dwellers among the moss of the superficial

stones, but a '' quarry " must be opened to find P. lamellidens. Each one

of the wet stones must be closely examined on all sides before it is thrown

out. The snails oecur from a few inches to a foot or more below the surface

of the talus.

A very large shell, diameter 3.8 mm., found by Mr. Ferriss on Thunder-

head in 1900. has no lamellae whateverâ€”a feature of senility. Even in

the youngest individuals 1 have seen, such as Fig. 184:2, diameter 1.4 mm.,

there are two or three barriers, though one would expect rows of teeth in

so early a stage. Not one P. multidentata has yet been found with lamel-

lidenn, which lives mainly in the moist heights. We did not find it in the

" coves " below.

" The following anatomical description is founded on preserved para-

types (A.N.S.P. 82773) which were kindly lent me by Dr. Pilsbry; only

salient differences from multidentata will be noted.

" Animal faded. Lung wall 5 times as long as its base and 3| times

length of kidney. Kidney twice as long as its base and over 1| times

length of pericardium. Ovotestis (Fig. 187:2) consisting of 4 long-clavate

sacs; talon teat-shaped. Spermathecal stalk more evenly enlarged towards

base. Prostate almost as long as uterus. Epiphallus exceptionally long;

glandular region elongate-fusiform; terminal end continuous with penial

apex. Penis (Fig. 187:3) with fewer, heavier folds internally; oblique

ones near apex broken into rows of papillae. Penial retractor inserting

on basal loop of epiphallus. Jaw rather heavy, with prominent median

projection. Radular formula (Fig. 187:1) is 16 H-3 + 1 + 19, with 51

transverse rows." (H. B. Baker.)

Paravitrea clappi (Pilsbry) Fig. 184: I, i a, I b.

Gastrodonta clappi Pilsbry. 1898. Nautilus. 12: 86; 1901. Nautilus. 15: 37, pl. 2,

figs. 8. 9; 1900, Proc. Acad. Nat Sci. Phila.. p. 144.â€”Ferriss, 1898, Nautilus. 12:

99: 1901, Nautilus. 15: 58.

Vitrca clappi (Pils.1. Pilsbry. 1903. Proc. Acad. Nat. Sci. Phila., p. 207, pl. 10. figs.

1-lc, 8, So.

Paravitrca (Paravitreu/m?) clappi (Pilsbry). H. B. Baker, 1931. Proc. Acad. Nat.

Sci. Phila.. 83: 102. pl. 17. figs. 4-6 (anatomy).

" Shell depressed, shaped much like G. multidentata, the upper surface

somewhat convex, lower surface flattened, deeply indented around the
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minute umbilicus; thin, a little transparent, deep chestnut-amber colored

and brilliantly glossy; composed of fully 64 very narrow and closely coiled

whorls, the initial one rather coarse, the "first half turn smooth, the rest

of the shell sculptured with closely spaced impressed radiating grooves,

which extend with undiminished strength over the base; last whorl broadly

rounded at the periphery. Aperture very narrowly lunate, the convex

outline of the crescent somewhat angular in the middle; peristome thin

and simple." Height 3.2 mm., diameter 5.8 mm., umbilicus 0.2 mm.; 7

whorls. Type.

TENNESSEE-NORTH CAROLINA boundary range: Thunderhcad; Mirey Ridge. Type

73648 A.N.S.P.; Clingman Dome, at about 5800 ft.; Blockhouse Mt., south of Thunder-

head; Mt. LeConte; Mt. Guyot; Indian Gap; Newfound Gap, on the Big Pigeon

River. Most localities are near or above the 5000 foot contour, and the extremes about

13 miles apart.

The type locality is Mirey Ridge. The type (Fig. 184:1, 1Â«, lti), has

a minute umbilicus, about 0.2 mm. wide, and the spire of 7 whorls is convex.

In all other specimens seen the spire is lower, c(ther flat or but slightly

convex; and with one exception, all have the same minute umbilicus.

In one specimen, from Glingman Dome. No. 2490 of the collection of

Mr. George H. Clapp (Fig. 184:8, 8a), the umbilicus is decidedly larger,

0.54 mm. wide, the shell having a diameter of 6.2 mm., height 3 mm., with

6| whorls, the spire nearly plane. Below " The Balsams " on the western

end of Clingman, a few hundred feet down the Tennessee side, I found two

half-grown specimens of about 3.8 mm. diameter, also having the umbilicus

somewhat wider than in the Mirey Ridge type, though less wide than

Clapp's specimen, and the spire nearly flat. It is unsafe to draw conclu-

sions from the three specimens thus far known from Clingman, but perhaps

that peak has a race with more depressed spire and wider umbilicus. The

figures in Nautilus, 15, pl. 2 represent this form.

Four localities are now known for this species, the Thunderhead, Mirey

Ridge and Clingman shells coming from very near, but a little north of

the interstate boundary, in Tennessee; the Block House shell from south of

the boundary, in North Carolina. The shells are extremely fragile, like

most forms living on the Clingman and Thunderhead conglomerates. The

figures do not sufficiently emphasize the radial grooves, which are strongly

impressed.

" Animals from the ' Balsams,' Clingmans Dome, Blount Co. (A.N.S.P.

76762) have been examined; unfortunately, these arc very immature.

Female genitalia still thread-like. Penis and epiphallus (Fig. 187:6) still

small and featureless but apparently similar to those of multidentata. Jaw

(Fig. 187:5) quite heavy; median projection weak. Radular formula (Fig.

187:4) is (26-28) + 3 + 1 + (29-31), with 53 transverse rows. Central

considerably smaller than first lateral; both squarish." (H. B. Baker.1

(Named for George H. Clapp.)
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Fig. 187. 1, Paravitrea lamellidens, central and first lateral teeth; 2, genitalia; 3,

diagram of penis. 4, Paravitrca clappi, radula; 5, jaw; 6, penis and epiphalhis. immature.

7. Parnvitrca petrophila, diagram of penis and efjiphallus; 8, radula; 9, pallial complex;

10, jaw; 11. genitalia (after H. B. Baker).
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Subgenus PECTOVITREA H. B. Baker

Key to Species of Subgenus Pectovitrea (by H. B. Baker)

A. Apical chamber of penis almost us long as recurved one; shell more polished;

growth-lines with wider and more irregular interspaces that are almost flat; spiral

striae sharper and quite continuous; internal armature (only in young shells) of

denticulate harriers; southern Cumberlands P. vi)riabilis H. B. B.

AA. Apical penial chamber about J as long as recurved one; shell duller; growth-lines

with narrower and more regular interspaces that form weak growth-wrinkles;

spiral striae about as strong as growth-lines; internal armature usually present

in adults; southcn Appalachians proper P. walkrri (Pils.)

B. Internal armature consisting of radial rows of teeth, typical form.

BB. Internal armature consisting of smooth, radial barriers, form dentata H. B. B.

Paravitrea walkeri (Pilsbry) Fig. 184: 4. 4 a.

Gastrodonta walkcri Pilsbry. 1900. Proc. Acad. Nat. Sci. Phila.. p. 146.â€”Fcrriss, 1900,

Nautilus, 14: 52, 58.

T//mi wiilkcri Pilsbry, 1903. Proc. Acad. Nat. Sci. Phila., p. 209. pi. 10, figs. 4, 4a, 5.

Paravitrca (Paravitreops) walkcri. dentata H. B. Baker, 1929, Nautilus, 42: 88.

Paravitrca (Pectovitrca) wiilkcri (Pilsbry) and form dentata H. B. Baker, 1931. Proc.

Acad. Nat, Sci. Phila., 83: 100, pl. 16, figs. 6-8.

Paravitrca walkcri form lamcllata H. B. Baker, 1931, Proc. Acad. Nat. Sci. Phila.,

83: 100 (in key; error for dentata).

'' Size of G. lamellidens, and general contour about the same; whorls 5:J;

umbilicus much wider and more open, its diameter contained about 54 times

in that of the shell; surface rather dull to the naked eye, under strong

magnification seen to be extremely finely and irregularly plicatulate-striate,

the stria*' cut into nvinutie beads by close decussating, impressed, encireling

lines. No internal laminae or teeth in adults, or with two transverse,

curved barriers, as in G. lamellidens. Alt. 1.45, diam. 2.9, width of um-

bilicus 0.5 mm." (Pilsbry.)

NORTH CAROLINA: Cheoah River near junction of Yellow Creek. Graham Co.

(Ferriss). Type 77750 A.N.S.P. Tuskegee Mountain between heads of Tuskegee and

Yellow Creeks (Sargent). TENNESSEE: Tellico River gorge near mouth of Laurel Creek

(H. B. Baker) and Tallassee Ford, Monroe Co. (Fcrriss.)

This form is about the size of P. multidentata, ordinarily measuring

about 2.9 mm., with 5| to 5f whorls, and an umbilicus contained about

54 times in the diameter of the shell, much as in multidentata. It is cither

toothless or has radial barriers of the lamellidens type, but the wider

umbilicus and minutely decussate surface readily separate the species from

lamellidens. It differs from P. elappi in the sculpture and in size. It

resembles P. lamellidens and multidentata, but is ornamented with densely

crowded spiral lines, and very conspicuously finer growth-striae, and has a

wider umbilicus. A half-grown specimen of the type lot has two curved

internal laminae, like P. lamellidens, with finely denticulate edges; the

other> have no internal armature. Four specimens from Tallassee Ford of

the Little Tennessee. Monroe County, Tenn., have the spirals rather more

spaced, and each has two internal denticulate transverse laminae; umbilicus

about one-seventh the diameter of shell.
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LAND MOLLUSCA 363

Of the specimens taken by Sargent, one from Ramp Cove has an internal

barrier, another none; and those from Sam Blair's, at Tallassee Ford, vary

in the same way. The decussated sculpture is constant.

The species will be most easily recognized by the finer radial sculpture

and wider umbilicus than lamellidens, as the sp(rals are nearly or quite

invisible under an ordinary lens, though their development is an essential

specific character.

t Named for Bryant Walker.)

Paravitrca walkeri form dentata H. B. Baker.

"Shell: similar to P. walkeri, but with weaker and less continuous

growth-wrinkles, so that apical side of last whorl, under high light, appears

to be decorated with minute points, which are arranged in both spiral and

incremental series. Internal armature: similar to typical P. multidentata,

but with individual teeth of each obliquely radial row even higher and

more distinct. Umbilicus: 4.5 times in major diameter. Altitude 1.65 mm.,

maj. diam. 215 (3.55 mm.), min. diam. 197 (3.26 mm.), alt. apert. 79 (1.31

mm.), diam. apert, 114 (1.19 mm.); 64 whorls." (H. B. Baker.)

TENNESSEE: in leaf humus at base of slate ledges in gorge of Tellico River, just

above mouth of Laurel C'reek und about H miles east of Tellico Plains. Monroe County

(H. B. Baker). Type A.N.S.P. 147187.

" Although the armature of this form is more different from typical

walkeri than typical multidentata is from form lamellata, a lot of 22 speci-

mens, collected at and near the type locality of dentata, contains three

individuals with the smooth internal barriers of typical walkeri!

" The larger paratypic animals of the dentate form are fully mature

(Aug. 10) but two animals of the lamellate form happen to be immature.

In the following anatomical notes on dentata, only significant differences

from variabilis will be noted.

" Sole narrowly rounded posteriad. Kidney 24 times as long as its base.

Talon (Fig. 189:7) twice as long as carrefour. Free oviduct and vagina

more elongate; base of spermathecal stalk more swollen. Prostate slightly

shorter than uterus. Penis (Fig. 189:61 with arm receiving vas deferens

very much longer than short apical caecum. Jaw thinner; median point

prominent. Radular formula (Fig. 189:8) is (15-16) + 3 + 1 + (17-18).

with 57 transverse rows; central and first lateral subequal." (H. B. B.)

Paravitrca variabilis H. B. Baker Fi/i. )S8.

Paravitrca (Paravitreops) w)riabilis Baker. 1929. Nautilus. 42: 89. pl. 3, fins. 11-14.

Paravitrea (Pectovitrca) variabilis Baker. 193I. Proc. Aeail. Nat. Sci. Phila.. S3: 90.

pl. 16. fiss. 9-11.

''Shell: similar to P. walkeri. but more polished. Color: apex almost

colorless; remainder corneous with light chestnut tinge and with a narrow,

dark chestnut line just below suture. Whorls: 6.1, similar to P. walkeri,

but forming slightly higher spire. Sculpture: apical whorl almost smooth;

second whorl with impressed growth-lines at quite regular intervals; later
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364 P1LS,BRY NORTH AMERICAN

whorls with closely but somewhat irregularly spaced, impressed growth-

lines, which are weaker on base, and with microscopic, closely spaced,

spiral, impressed lines, which are almost as prominent on basal as on apical

side. Umbilicus: 4.6 times in major diameter. Aperture and peristome:

much as in P. walkeri. Internal armature; lacking in adults; half-grown

shells with 1 to 3, low lamellae, which are almost vertical and about '.

1

length of periphery of whorl, and which usually exhibit weak and irregular

subdivision into 5 or 6 points (Fig. 188 b).

Fig. 188. Paravitreu vuriubilis, a, type X about 10; b, aperture of halfcrown shel!

from Waldcn Kidge. Scale line = 1 mm. (After H. B. Baker.)

"Altitude: 1.81 mm., maj. diam. 197 (3.57 mm.), min. diam. 175 (3.17

mm.), alt. apert. 75 (1.36 mm.), diam apert. 112 (1.52 mm.); whorls 6'.1."

(H. B. Baker.)

TENNESSEE: leaf humus among sandstone rocks in a valley of the Cumberland

escarpment, about 2 miles northwest of Pikcville, Bledsoe County, alt. 1100 ft.. Typr

A.N.S.P. 147190. Also found on slopes of Walden Ridge east of Pikeville and on the

Cumberland escarpment near Lrt and near Cannon Creek in Bledsoe County; also Mar-

tin Spring, at Dove, Marion County Underlying rocks are limestone at Dove, hut

sandstone at the other localities. (H. B. Baker.)

'' As indicated above, this species is most like P. walkeri, but the surface

of the shell in P. varu(bilis is without distinct, raised growth-wrinkles (i. e.,

the interspaces between growth-lines are almost flat), the impressed growth-

lines are more widely and irregularly spaced and the spiral striae are

sharper and more nearly continuous. In addition, the internal armature

(of young shells) is almost intermediate in structure between that in typical

walkeri and that in var. dentata, although each bar is shorter and more

nearly vertical than in either P. walk'eri or P. multidentata. P. vtariabilis

is the only small Paravitrea that I found in the Sequatehie Valley (or in the

southern Cumbcrlands), but it is superficially similar to. and has probably

been confused with P. nn(ltidentata and var. lamellata.

" Some of both the summer (July 16-20) and the early spring (Mar. 29)

animals of this species are fully mature. The following anatomical descrip-

tion is mainly based on paratypes (summer animals).
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LAND MOLLUSCA
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Fig. 189. 1, Pararilrea andrewsae, Unicoi Co., Tenn., genitalia; 2, everted penis:

3, introverted penis, cut open; 4, jaw; 5, radula; 6, Paravitrca walkrri form dentnta,

diagram of penis; 7, genii alia; 8, radula; 9. Parnvitren eariabilis paratypes, radula; 10,

"enitalia; 11, diagram of penis (after H. B. Baker).
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366 PILSBRY â€” NORTH AMERICAN

'' Animal whitish with very diffuse dark pigment on dorsum of head and

mantle collar; sole rounded posteriad. Mantle collar rather narrow. Lung

wall about 6 times as long as its base or 3\ times length of kidney. Kidney

3 times as long as its base.

" Ovotestis (Fig. 189:10) consisting of 3, weakly lobed, clavate sacs;

talon vermiform, over 3 times as long as carrefour and reaching almost to

tip of albumen gland. Uterus relatively short, about as long as combined

lengths of free oviduct and vagina, which are subcqual. Prostate of long

type. Epiphallus long-clavate, continuous with penial apex and without

distinct penial papilla. Penis (Fig. 189:11) markedly bifid at apex to

receive vas deferens (larger lobe) and penial retractor (caecum); internally

with weakly anastomosing longitudinal folds which are convoluted and may

break into rows of papillae near apex. Penial retractor arising near middle

of diaphragm on right but passing down left side of spermoviduct. Atrium

very short.

"Jaw corneous, almost copper-colored. Radular formula (Fig. 189:9)

is 15 + 3 + 1 + 18, with 49 transverse rows. Central quite elongate, slightly

smaller than first lateral; laterals slightly elongate with prominent ento-

cones." (H. B. Baker.)

Subgenus PARAVITREA a. s.

" On account of their usual predeliction for basic rocks, the species of the

section Paravitrca s. s. arc often quite sporadic in their occurrence. Their

shells display tendencies toward colony divergence m addition to a bewild-

ering amount of individual variation. Apparently, internal armature is

always present in very early stages (2 to 3 whorls; diam. 1 to 2 mm.I but

such juvenile examples commonly escape collectors. Occasional specimens.

colonies (lacteodens) or species (anrlrewsi and pilsbryana) may retain the

teeth until near sexual maturity, which seems to occur usually quite early

in the spring and even in rather small specimens. Because juvenile shells

and preserved material are available from only a few localities, the ranges

given are quite tentative, especially those for capsella, caleicola and placI'n-

tula. Probably, additional knowledge will require recognition of other

colonies as specifically separable. The following key attempts to show the

probable relationships of all of the named forms, although the soft parts

of lacteodens and significans are unknown. (H. B. Baker.)

Key to Specie * of Section Paravitrea s. s. (by H. B. Baker)

A. Pcnial retractor inserted on penial apex above rpiphallar entrance; shell UMially

"maller for same number of whorls

B. Apical chamber of penis much less than J its length, filled by large, apical

vergic papilla: radular marginals less than 20; umbilicus about J maj. diam.

of shell (typical group).

C. Spermoviduct very elongate; verge teat-shaped, marked by oblique

folds; basal penial chamber with two large, wing-like pilasters; shell

very close-coiled, usually with radial rows of 5 teeth which are often

retained to or near adult stage; Appalachians proper in northern N. C-

Tenn P. andrewsi (W. O. B.)
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LAND MOLLUSCA 367

CC. Spermoviduct quite elongate; verge acuminate and armed with large

papillae; basal penial chamber with one lower wing; shell with con-

tracted sutural spiral (last whorl relatively prominent), typically with

radial rows of 3 teeth which are lost at an early stage; northeastern

Tenn. and Cumberland Plateau (Ky. to northern Ala.?).

P. cupxrlla (Gould)

BB. Apical chamber about J penial length; vergic, papilla small or absent; radular

marginals more than 20; uuib. i-J maj. diam.; juveniles (at least) with pairs

of internal teeth (Taxcodonta).

D. Adult shell retaining paired teeth; umb. about { maj. diam., with

slightly flattened slope; spermoviduct very elongate; apical penial

chamber ellipsoid with small, lateral vergic papilla; radular mar-

ginals more than 30; southern Cumberlands near Tenn.-Ala. line

P. pilsbryana (Clapp)

DD. Adult shell usually lacking teeth; umb. about \ maj. diam.

E. Shell with domed spire and flattened umbilical slope; anat-

omy unknown; Ozarks and vicinity... .P. significans (Bland)

EE. Shell more depressed, with rounded umbilical slope; sperm-

oviduct quite elongate; apical penial chamber acuminate,

without vergic papilla; marginals less than 30; coves and

lowlands around southern Cumberlands

P. calcicola, new species

AA. Penial retractor inserted below epiphallar entrance (penis with short flagellum) ;

shell typically larger for same number of whorls; around southern Appalachians

proper P. placentula (Shuttleworth)

F. Pairs of teeth usually retained in shells that approach

P. capsclla in size and umb.; anatomy unknown; south

western N. C., also (?) Fla. and Ala.

P. placentula (?) lacteodens (Pils.)

FF. Paired teeth typically lost at early stage; western side of

southern Appalachians proper

P. pliicentula placentula (Shuttl.)

Paravitrea andrewsae (W. G. Binncy) Fig. 190: 9-11 b.

Zonites andrewsi W. G. Binney, 1879. Ann. N. Y. Acad. Sci., 1: 358. pl. 15. fig. D;

(first) Supplement, Bull. Mus. Comp. Zool.. 11: 144, pl. 2. fig. D; 1885. Man.

Amer. Land Sh.. p. 228. fig. 251.â€”Sterki, 1893, Nautilus, 7: 16.

Gastrodonta andrewsae W. G. B., Walker & Pilsbry, 1902, Proe. Acad. Nat. Sci.

Phila., p. 437.

Vitrca andrewsae (W. G. Binney) Pilsbry, 1903, Proc. Acad. Nat. Sci. Phila.. p. 209.

pl. 11, figs. 9, 9a, 10, 11, lla. lib.

Paravitrca (Paravitrca) andreirsi (W. G. Binney), H. B. Baker, 1931, Proc. Acad.

Nat. Sci. Phila., 83: 103, pl. 16. figs. 1-5.

" Compared with Z. lasmodon, it has fully 8 whorls, is 64 mill, in dia-

meter, the umbilicus 1 mill. wide, whilst lasmodon with 7 whorls is 7 mill,

in diameter, with an umbilicus 2 mill, wide; the Roan Mountain shell

has also five parallel lamellae, while lasmodon has only two, or at most

three, and does not show the successive rows of lamellae which are char-

acteristic of andrewsi, radiating from the centre.

'' From Z. significans it differs in its larger size, greater number of

whorls, much wider umbilicus, and in the character of its internal denticles,

which are long and winding on the wall of the whorl; while in significans

the denticles are simply erect and conical, with broad base. The same

differences distinguish it from multidentatus, which is still smaller than

significans, and has a much narrower umbilicus." (W. G. Binncy.I
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368 PILSBRY â€” NORTH AMERICAN

Height 4.3 mm., diameter 7.6 mm.; 9 whorls.

NORTH CAROLINA: Roan Mt. Mitehell Co.. type loe.; Cranberry. Avery Co.; Potato

Top, Mt. Mitehell and Bluff Mt.. Black Mountains, Yancey and Buncombe counties:

Paint Rock, Madison Co. TENNESSEE: northern slopes of Roan Mt.. Carter Co.; Lime-

stone Cove, Unicoi Co.

Fig. 190. 7, 7a, 7b, Pnnivitren significans, fully adult specimen from ScliKman.

Missouri; 8, 8a, young shell with internal teeth, diam. 3.8 mm., same locality; 9, 9a, /'.

andrewsae, half-grown shell from Roan Mountain, J\. C., diam. 4.5 mm.; 10, younger

shell, diam. 3 mm.; 11, lla, lib, adult. Roan Mountain. N. C. Figs. 9. 9a. 10 and 11-

llb are from specimens of the original lot, collected by Mrs. George Andrews. Small

outlines actual size, the shaded figures enlarged. Pilsbry, del.

Shell similar to P. placentula in general form and size, but the whorls

increase more slowly, the last being narrower; thin and fragile, often

sprinkled with buff dots. Teeth are generally present, 3 to 5 being arranged

in a radial row, or with several such rows within the basal wall, though

the number of teeth may vary down to 0 in the adult stage, or less fre-

quently at any stage of growth. Whorls 8 to 84 in adults, which measure

7 to 8 mm. diameter.

In some localities, as around Roan Mountain, teeth are almost invari-

ably developed. In some other localities they are rare in adult shells, and

developed in the young ones only. Such toothless individuals are separable
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LAND MOLLL'SCA 369

from P. placentula by their slightly more fragile structure and greater

number of narrower whorls.

One young specimen with a diameter of 4 mm. from Paint Rock, on the

south side of the river, has the teeth fused together, forming a continuous rib

across the cavity of the shell as in P. lamellidens.*''

" Summer specimens of this species from the upper beech zone on Roan

Mt. ( Aug. 22), although very large, are sexually (mmature, as arc also those

(Aug. 15-30) from lower altitude. On the other hand, spring individuals

from Limestone Cove, Unicoi Co. (April 8) have practically ripe genitalia

and are the basis of the following notes.

" Foot pearl-gray, top of head bluish and tentacles still darker; dorsum

of mantle collar and surface over hindgut with some dark pigment; sole

pointed posteriad. Mantle collar deep and heavy; right neck-lappet fairly

prominent; left one quite small with very attenuate tip. Lung wall very

elongate: about 11 times as long as its base and almost 5 times length of

kidney. Kidney slender; 5 times as long as its base and over 1| times

length of pericardium.

" Ovotestis consisting of 6 clumps of alveoli; talon (Fig. 189:1) short,

ellipsoid. Uterus elongate. Free oviduct medium in length. Spermathecal

stalk gradually swollen towards base. Vagina quite short and stout.

Epiphallus relatively short and cylindrical, with small apical caecum;

opening through longitudinal slit at base of ventral side of penial papilla.

Penis (Fig. 189:2, 3) stout but with short, basal, stalk-like constriction;

apical third demarcated to form vergic sac by a heavy sphincteric fold and

internally complicated by diamond-shaped papillae in basal half; verge

teat-shaped, nearly :\ as long as penis and covered with fine, oblique ridges;

basal Â§ (penis proper) with two very high pilasters that form wings in the

extended organ and with inner wall sculptured by sharp folds which are

weaker and more widely spaced on pilasters. Penial retractor short and

stout: origin near right side of base of spermoviduct; insertion on apex of

penis.

" Buccal mass elongate, .law (Fig. 189:4) quite heavy, with low,

rounded, median projection. Radular formula (Fig. 189:5) is 18 + 3 +

1 + 21, with 51 transverse rows; centrals and laterals squarish and subequal

in size; entocones of laterals large." (H. B. Baker.)

(Named for Mrs. George Andrews of Knoxville, Tennessee.)

Paravitrea placentula (Shuttlt'worth) Fig. 196: (-( b.

Zonites placentula Shuttleworth, 1852, Mittheil. Naturforsrh. Crs. Bern, p. 194

(Tennessee).

Zonites placentula Shuttl.. W. G. Binney, 1885, Man. Amer. Land Sh.. p. 222. fig.

236.â€”Sterki, 1893, Nautilus. 7: 17.

Vitrca placcntula (Shuttleworth). Pilshiy. 1903, Proc. Aead. Nat. Sri. Phila., p. 210.

pl. 11. figs. 1, la. Ih.

Paravitrea placentula (Shuttl.) H. B. Baker. 1931, Proc. Acad. Nat. Sei. Phila.. S3:

108. pl. 18, fins. 1, 2, 9.

Helix (Huulinn) monroensis Lewis, 1871, Amer. Jour. Conch.. 6: 1S8. pl. 12. figs.

1. 2. (Monroe Co.. Tenn.).

s~ This specimen is No. 16963 of Bryant Walker's collection.
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" Shell openly umbilicate, much depressed, closely coiled; very glossy,

marked with distant, irregular, impressed striae; corneous, diaphanous, of

the same color beneath; whorls 7, very slowly increasing, but slightly con-

vex, the last convex beneath, somewhat excavated around the umbilicus;

aperture oblique, lunar; peristome simple and acute. Height 3 mm., greater

diameter 7.5 mm., lesser 6.25 mm." (Shuttleworth.)

Height 3.6 mm., diameter 7.2 mm.; 74 whorts; umbilicus 5.8 times in

diameter. Knoxville.

TENNESSEE: Knoxville, Knox Co.; near Gatlinsburg and Pigeon Forge. Sevirr Co.;

Cades Cove and to the top of Thunderhead. Blount Co.; Philadelphia, Louden Co.;

Tellico Gorge and elsewhere iu Monroe Co.; Parksville, Polk Co.; Lookout Mt., Chat-

tanooga. Hamilton Co. NORTH CAROLINA: Chambers Creek and Blowing Springs,

Swain Co.

" Related to Z. demissa Binn., but very distinct by the more depressed

shell, wider umbilicus, and especially by the absence of an opaque whitc

callus in the cavity of the last whorl." (Shuttleworth.)

P. placcntula is closely similar to P. capsella, but it is larger with a

slightly smaller umbilicus. It is confined to the Great Smoky Mountains

and vicinity in southeastern Tennessee and North Carolina, with a single

unexpected locality west of the Tennessee River at Lookout Mt.. near

Chattanooga. It was first collected by Dr. Rugel, whose locality was

merely " Tennessee ". Dr. H. B. Baker proposes to take Knoxville as thc

type locality. The figures 1-lb are from a specimen collected by Miss

Law at Philadelphia, London Co. The radial sculpture is not well repre-

sented in the figures, being stronger than shown.

Up to nearly half of the final diameter some examples have pairs of

teeth. In a lot from Knoxville most (about 20) of the immature specimens

of 3.5 mm. diameter and smaller possess two or three pairs of teeth, but

in a few of equal size, and down to 1.5 mm. diameter, there are no teeth.

In a lot from Tellico Gorge only one of 3.6 mm. diameter, among 8 young

ones, has teeth. AYhen two or three pairs of teeth are present, they are

usually crowded together into less than half a turn, not well spaced, as in

lacteodens. Moreover, in none of the 16 lots of placentula seen are there

any toothed shells as large as lacteodens.

Dr. Lewis briefly described H. monroensis as having, " a diameter of

nearly one-third of an inch, and a fraction over 7 whorls," thus differing

from the smaller capsella Gld. Found on hillsides in Monroe Co., Tenn.,

by Miss Annie E. Law.

" Type locality (now chosen): Cherokee Bluffs. Knoxville, Knox Co.,

Tennessee (A.N.S.P. 150393).

" Summer animals (July 12) from Knoxville arc immature but spring

specimens (April 4) are sexually ripe or even approach senility. Only

very juvenile shells in either lot show paired teeth, but fairly large

(although not the largest) individuals from Tellico Gorge retain them.
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Unfortunately, all my animals from Monroe Co. (Aug 10) have very

immature genitalia, but a radula shows slight differences and the synonymic

status of (nonroensis is still open to question.

'' Animal quite darkly pigmented. Lung about 5 times as long as its

base or 3 times length of kidney. Kidney about 24 times as long as its base.

" Ovotestis consisting of 8 clumps of alveoli; duct (Fig. 191:2) much

swollen, but again slender and convoluted near carrefour; talon ellipsoid.

Uterus quite long, swollen (in specimen figured) by large eggs with cal-

careous shells; darkly stained near base. Epiphallus short; entrance, near

middle of apical penial chamber, guarded by heavy transverse lips. Apical

chamber of penis about J total length, brown; internally with closely packed

papillae in flagellum, with more widely spaced ones in body and with a

hemispherical, papillate thickening opposite epiphallar entrance. Basal

penial chamber relatively thin-walled, whitish; internally with very weak,

longitudinal folds. Penial retractor inserting below level of epiphallar

entrance and on opposite side of penis. Radular formula of a Knoxville

animal (Fig. 191:1) is 24-1-3+1 + 27, with 57 transverse rows and with

elongate central and 1st lateral; a large, immature, Tellico Gorge animal

(form monroensis) has less elongate 1st lateral. 24-25 marginals and 56

rows (,Fig. 1.91:9)." (H. B. Baker.)

(Placentula, a little cake.)

Paravitrea placentula lithodora new subspecies Fig. 192.

The shell is depressed, the height not quite half of the diameter, with

low, convex spire; umbilicate, the umbilicus contained 5.2 times in the

diameter; pale gray, somewhat translucent; glossy; after the initial 1|

whorls, sculptured with rather close impressed lines along lines of growth,

Fin. 192. Paravitmi placentula lithodara. type.

becoming weak at the periphery and faint on the base in adult shells. The

whorls increase slowly to the last, which is distinctly wider, somewhat as

in P. pontis. The aperture is lunate with thin lip.

Height 3.7 mm., diameter 7.8 mm.; 7] whorls.

KEXTUCKY: Pine Mountain. Harhm Co. (Witmer Stone), Type and paratypes

12S494 A.N.S.P.
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Fig. 191. Sec bottom of page 373 for legend
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LAND MOLLUSCA 373

This form is not so deeply and is more closely grooved than P. placen-

tuIa, and the umbilicus is somewhat wider. If it were not so far out of its

range the Fine Mountain snail might be thought to be a form of placentula,

and it is provisionally placed with that spec)es. None of the specimens

show teeth, the youngest one collected being 4.7 mm. diameter.

(Lithodora, gift of Stone.)

Paravitrea reesei Morrison Figs. 193, 194.

Paravitrea reesri. Morrison. 1937, Proc. Biol. Soc. Wash., 50: 58, pl. 4. figs. 5-7.

1' Shell small, subdiscoidal, polished, the 5iJ whorls (of type) closely

wound. Spire low, with shallow sutures. Periphery well rounded above

and below, in an almost even curve from suture to umbilicus. Sculpture

consisting of irregularly spaced growth-wrinkles or radial grooves; spiral

sculpture indistinct above and below. Umbilicus deep, well-like, exhibiting

all the whorls to the apex, contained about 5 times in major diameter of

the shell. Aperture transverse-lunate; lip thin, simple. Internal armature

consisting in the smallest shells seen (of 2 to 24 whorls and 1.0 to 1.3 mm.

major diameter) of two conical teeth in a radial row, dividing the periphery

Fig. 193. Paravitrea reesci X 8 (after Morrison).

into three almost equal sectors. In a specimen of 3 whorls and 1.4 mm.

major diameter, two other teeth appear, a third prominent conical tooth

basal to the earlier pair, and a fourth which is an indistinct callus or

tubercle just beneath the suture. All the teeth are retained in the largest

(adult) specimens; the uppermost prominent tooth is at the periphery, the

two others in each row are evenly spaced on the base of the whorl. Height

1.6 mm.; major diameter 3.1 mm.; minor diameter 3.0 mm.; aperture height

1.2 mm.; aperture width 1.45 mm.; umbilical diameter 0.6 mm.; whorls

5.75." (Morrison.)

WEST VIRGINIA: The Type (U.S.N.M. 423599) was collected on Peters Mountain.

Monroe County, along State highway No. 3. about } mile from the Virginia boundary.

by G. R. Hunt" Taleott. Summers Co. (G. K. Macmillan). VIRGINIA: Radford, Mont-

gomery Co.; Goodwin's Ferry (in the New River gorge about 5 miles to the northwest) ;

and at Towe's Ferry. Pulaski Co., Va. (Paul R. Burch, in U.S.N.M.).

Fig. 191. 1, Paravitrca pkiccntula, Knox Co.. Tenn., radu I a; 2, geuitalia: 3, Parn-

vitrca capsella tridrns, Carter Co.. Tcnn.. terminations of genitalia; 3\, verge. 4, Parn-

vitrca pilsbryana. diagram of penis; 5. radulu; G. genitalia. 7. Paravitrca caleicola, termi-

nations of genitalia; 8. diagram of penis 9, Parai'itrea pltu-cutnla, Monroe Co.. Tenn..

radiila (after H. B. Baker).
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" This new form may be easily distinguished by its small size; three

prominent teeth in a radial row retained in large shells; and by an umbilicus

narrower than that of pilsbryana Clapp. It is named in honor of A. M.

Reese, who has inspired much recent work m the systematic zoology of

West Virginia." (Morrison.)

Fig. 19'4. Pnnivittru rcrsei, Radford, Virginia. Scale line â€” 1 nun.

The original figures and description of P. reesei were from a specimen

not fully mature. A somewhat larger and fully grown form from Radford.

Va., is drawn in Fig. 194. The shell measures, height 2.4, diameter 4.7

mm.. 6.1 whorls; one row of 3 teeth v)sible through the base.

P. capsella, found with reesei at Radford, and at other localities in

Virginia, differs from the latter by the less depressed last whorl and nar-

rower aperture in specimens of equal size. It also becomes larger, up to

5.3 mm. in the lot seen. P. reesei differs from young P. andrcwsac of

similar size by showing but three teeth in a basal view, among other

differences.

Paravitrea capsella (Gould) Fi/i. 1953, b.

1/clix rotula Gould, 1848. Proc. Boston Soc. Nat. Hist., 3: 38. not of Lowe. 1S33.

Htlix cupsclla Gould. ISM, in Binney's Terr. Moll,. 2: 239. pl. 29a. fin. 1. (Ten-

nessee).

Xinillis nipsrlla Gould. W. G. Binney, 1878, Terr. Moll., 5: 123. fig. 43: 1SS5. Man.

Amer. Land Sh., p. 221.

Vitrtu capsilla (Gould). Pilsbry. 1903. Proc. Acad. Nat. Sri. Phila.. 5o: 210, in part.

â€”Walker. 1928. Terr. Moll. Ala., p. 86. in part.

Piirnvitrca ca)Hiella (Gould), cf. H. B. Baker. 1928, Proc. Aead. Nat. Sci. Phila.. SO:

29. pl. 6, figs. 4-7.â€”F. C. Baker. 1939. Fieldbook II1. Land Sh.. p. 73. tics. (Il-

linois).â€”MucMillan. 1(139. Nautilus. 53: 4S (Westmoreland Co.. Pa.).

'' Shell qnite small, planorboid, pellucid, glistening, amber-colored.

Spire nearly plane, composed of about six and a half closely revolving,

flattened whorls. Surface with distant, impressed, radiating striae. Suture

margined. Aperture narrow, semilunar, lip simple, not thickened by callus

within. Base perforated by a deep, rather small, funnel-shaped umbilicus.

Diameter one-fifth of an inch; axis one-tenth of an inch." (Gould.I

ILLINOIS: southern, north to Vermilion Co.; Monroe Co. (F. C. Baker). INDIAN.*:

Jefferson, Parkr and Posey counties (Baker) ; Knox and Dubois counties (Daniels!.

KENTTCKV: Breathitt. Butler. Fayette. Franklin and Pulaski counties. OHIO: Adams.

Fairchild and Warren counties. WEST VIRGINIA: Sununers Co. VIRHINIA: Wyihe and

Lee counties. NORTH CAROLINA: Clay and Cherokee counties. TENNESSEE: Bled-oe.

Blount. Carter. Davidson. Franklin. Madison. Roan, Srvier and Unicoi counties. AI.A-

i).\M\: Jackson, Madison ;iml Tuscaloosa counties.
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Fig. 195. a, Paravitrca. capsella, Adams Co.. Ohio, adult and b, dentate stage.

c, Paravitrca capsdla iridens, Marbleton, Unicoi Co., Tcnn., dentate stage; d. adult

stage of same, Valley Forge. Tcnn. Scale line = 2 mm.

This is a widely spread but not yet well understood species, closely

related to the western significans, to placfntula of the Great Smoky range,

to lacteodens, caleicola and reesei.

Young shells possessing teeth are rare and small, the toothless form

of young predominating in lots seen. It appears that there are two races,

characterized by young having respectively two and three teeth in a row,

the latter now called P. c. tridens, q. v. In what is here taken to be typical

eapsella I find teeth paired, two in a row, in young specimens from several

places, extremes of range being Bassett Bluff, Adams Co., Ohio, the toothed

young 2.6 nun. diameter (Fig. 195b), and Stevenson, Alabama, very slightly

larger. An adult shell of this Ohio lot measures 3x5.55 mm., 7', whorls.

umbilicus about 7 times in diameter.

Whiteaves' Canadian record of //. capsella Gld., " Island of Orleans,

Quebec " (1861, Canadian Naturalist and Geologist, 6:452, 458) must have

been an erroneous identification or a misplaced label.

) Name a diminutive of capsa, a box.)

Paravitrea capsella tridens new subspecies Fig. 195 c. d.

The adult shell is toothless, like capsella but with noticeably wider

aperture. The young shells, up to about 3.3 mm. diameter, have 1 to 3

(usually 2) radial sets of three teeth each, one tooth peripheral and two

basal (Fig. 195c); some other young ones of similar size having no teeth.

Height 2.7 mm., diameter 6.2 mm.; GiJ whorls. Marbleton.

Height 3 mm., diameter 5.6 mm.; 64 whorls. Marbleton.

Height 2.9 mm., diameter 5.6 mm.; 6!J whorls. Marbleton.

Height 3.4 mm., diameter 6.2 mm.; fully 7 whorls. Valley Forge.

Height 3.3 mm., diameter 5.8 mm.; 7 whorls. Limestone Cove.

TEXXERSEE: Valley Forge. Carter Co.; Limestone Cove and near Marbleton. Unieoi

Co. (H. B. Tinker), type 150403 A.N.SP.
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376 PILSBRY NORTH AMERICAN

This form stands close to P. reesei Morrison, but the toothed young

are smaller, and it attains a toothless adult form larger than any reesei

known. The aperture is wider than in P. reesei. It appears to be a local

form of northeastern Tennessee, the localities known being only about 10

or 15 miles apart.

Dr. H. B. Baker 11928) considered this form to be typical capsella, or

at least he proposed to make Valley Forge, Carter Co., Tenn., the type

locality of that species. However, it seems from the evidence available,

that Bartlett, who collected Gould's types, got the widely spread, narrow-

mouthed form of capsella, not this wider mouthed local race. The speci-

mens from Gould in A.N.S.P., thought to be paratypes, have a narrower

aperture than tridens of similar size, like our Fig. 195a, not like the Carter

Co. form, Fig. 195d. Gould's figure in Terrestrial Mollusks III, though

too small to be of much use, shows the aperture very narrow. AV. G.

Binney's woodeut, Man. Amer. Land Sh., p. 221, fig. 234, also is the narrow-

mouthed form.

"A few summer animals from Valley Forge (Aug. 20) have reached

sexual maturity although a larget set from Marbleton (Aug. 29) are all

immature. Spring animals from Marbleton (April 9) have mature male

but adolescent female organs. The anatomy is similar to that of P.

andrewsi; only salient differences will be noted.

" Foot whitish; top and sides of head greyish. Lung 4| times as long as

its base or almost 3 times length of kidney. Kidney about twice as long

as its base. Spermoviduct less elongate. Spermathecal sac clavate; stalk

shorter. Vagina (Fig. 191:3) relatively more elongate. Apical chamber

of penis not \ total length; verge smaller, acuminate and armed with large

papillae (Fig. 191:3a), with epiphallar opening at its base; inner surface

also papillate. Basal penial chamber more attenuate basally; internally

with large pilaster, which must form a lower wing in extended organ, and

numerous oblique folds. Radular formula of a Valley Forge animal is

18 + 3+1 + 21, with 57 transverse rows; another from Marbleton has 19

marginals and 56 rows; central and laterals more elongate (like in placen-

tula)." (H. B. Baker.)

Paravitrea capsella lacteodens (Pilsbry) Fig. 196; 5, 5a.

[?l Hgalinn significaus Bld., Harper, 1881. Jour. Cincin. Soc. Nat. Hist., 4: 2n8. figs.

2, Ia. East Tennessee. Not of Bland.

[?1 Zonitex significanx Bld., Wetherby. 1881, Jour. Cincin. Soc. Nat. Hist. 4: 328. No.

25.â€”W. G. Binney, 1885. Man. Amer. Land Sh., p. 228, fig. 2.50 (in part).-

Sterki, 1895, Nautilus. 7: 16, 17.

Gastrodonta significans Bld., Pilsbry, 1900, Proc. Acad. Nat. Sci. Phila., p. 147.

Vitrca capsrlla lacteoden s Pilsbry, 1903, Proc. Acad. Xat. Sci. Phila.. p. 211. pl. 11.

figs. 5, 5Â«.

Paravitrca (Paravitrca) placcntula (?) lacteodrns (Pilsbry), H. B. Baker. 1933.

Proc. Acad. Nat. Sci. Phila., S3: 107.

" The shell is similar to T". capxella, except that most specimens have

one to three pairs of tubercular teeth within the last whorl. The sutures
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lb

Fig. 196. 1. la, lb, Paravitrca placentula, Philadelphia, Lmulon County, Tcnn. 2.

P. capsclla, half-grown shell, diam. 3 mm., AVoodville, Ala.; 3, young specimen with two

pairs of internal teeth, diam. 2 mm., Woodville, Ala.; 4, 4a, 4b, adult from Woodville.

Ala., diam. 4.5 mm. 5. 5a, /'. cupeclla lacteodens, Tuskeegee Mountain, Graham County.

N. C. 6, 6a. 6b, P. simpxoui, type. Limestone Gap. Okla. Small outlines actual size, the

shaded figures enlarged. Pilsbry, del.

arc a trifle less impressed, and the striation perceptibly closer. It differs

from I", significanx in the usual persistence of the teeth in the adult stage,

and the median position of the periphery. In fully adult significanx the

periphery is subbasal, and there are no teeth."

Height 2.4 mm., diameter 4.8 mm.; 6iJ whorls; umbilicus contained 5.4

times in diameter. Type.

NORTH CAROLINA: " Ramp Cove," Tuskeegee Mt., Graham Co., Type and paratypes

7779S A.N.S.P. ALABAMA: Wetumpka. FLORIDA: Rock Bluff, Liberty Co. (C. R. Crosby).

On account of its similarity to immature stages of P. capsella and P.

placentula the status of this form cannot be considered settled. The speci-

mens found by Wetherby and Harper in east Tennessee, referred to signifi-

cans by them (sec above), were probably immature P. placentula, as

Wetherby stated that they occurred with that species.

It is separable from P. capsella and P. placentula by the persistence of

the pairs of teeth in most apparently adult shells of any given lot and the
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relatively larger umbilicus. In the type lot, collected by Mr. H. E. Sargent

on Tuskeegee Mountain, Graham County, N. G., one adult out of thirteen

before me is quite toothless. Some others have only one or two teeth

remaining. It is the general character of the specimens from any one

place, not the particular condition of each individual, that must be con-

sidered. Dr. H. B. Baker thought that: "True lacteodens may be more

closely related to P. placentula than to P. ci(psella; its type locality is closer

to the range of the former and my set of very large ' monroensis ' from

Tellici) (Jorge contains also the largest individuals with paired teeth that I

have seen. The single Florida specimen looks like typical lacteodens, but,

as mentioned under calcicola, the armed shells from Wetumpka. Ala., inter-

grade with toothless individuals that more closely resemble the Cumberland

form."

Paravitrea calcicola H. B. Baker Figs. K/): 2-4 b; 197.

Vitrea capxrlla Pilsbry. in part. 1903, Proc. Acad. Nat. Sci. Phila., p. 210. pl. 11. fifr'.

2-4 (\Voodville. Ala.); not of Gould.

PÂ«,'tiritrcn caleicula H. B. Baker. 1931. Proc. Acad. Nat. Sci. Phila., 83: 107. pl. 1S.

tins. 7, 8; pl. 20, fig. 1

"Shell higher than P. capsella, with more closely coiled whorls:

umbilicus about 5 times in major diameter. Last whorl in large individuals

slightly descending. Dimensions of aperture: altitude 65 (2.37 mm.), dia-

meter 113 (2.68 mm.')." (H. B. Baker.)

Height 3.65 mm., diameters 6.18 and 5.6 mm., width umbilicus 4.8 mm.;

whorls 7iJ. Type.

Fig. 197. Piiravilren calcicola, type End figures slightly over y. 6. (After H. B. Baker.)

TEXXESSEE: (85" 47', 35' 10'; altitude 800 ft.) west-facing hillside south of big sprint

that forms eastern source of Battle Creek, at Dove. Marion Co.. Type A.N.S.P. 15039").

ALABAMA: Jackson. Madison, Randolph, Jefferson and Elmore counties.

"All of my summer animals (July 251 from the type locality (and

elsewhere) are immature sexually but most of the spring paratypes (Mar.

29-311 are fully ripe. P. pilxbryana and P. caleicola apparently do not
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occur together, although the latter replaces the former in the upper end

of Prior Cove. Only very young paratypic shells of P. calcicola show the

pairs of internal teeth, but fairly large individuals in two A.N.S.P. lots

from Wetumpka, Ala. (labeled lacteodens) retain the teeth although they

otherwise resemble those from Dove." (H. B. Baker. I

In the type lot very few of the young shells show pairs of teeth, the

largest 3 nun. in diameter. In lots from Alabama, teeth are retained longer,

up to 4.7 ))u)). in some Wetumpka specimens.

"Animal whitish, top of head pearly gray, tentacles dark bluish; sole

narrowly rounded posteriad. Lung almost 5 times as long as its base and

3. 1 times length of kidney. Kidney almost twice length of its base. Epi-

phallus (Fig. 191:7) elongate, continuous with reflected penial limb and

without vergic papilla. Penis (Fig. 191:8) fusiform, with internal, sphinc-

teric fold below middle; apical chamber long-conical, with very short,

epiphallar limb arising between middle and basal thirds, and with oblique,

papillate, internal folds, basal chamber stout with weak, internal folds.

Penial retractor inserting on apex of penis. Radular formula is (21-22)

+ 3 -r 1 -r (24-25), with 56 transverse rows." (H. B. Baker.)

Paravitrea pilsbryana (Clapp)

. 198.

Vitrca (Pin'avil rru) pilsbryaua Ciapp. 1919. Nautilus, 33: 9. lower 5 text-figs.

Paravitrrn (Paravitrea) pilsbryana (Clapp), H. B. Baker. 1931, Proc. Acad. Nat.

Sci. Phila.. S3: 106. pl. 18, figs. 4-6 (anatomy).

'' Shell widely umbilicate, elevated, convex above, flattend below, thin,

translucent, highly polished when immature but becoming more opaque and

yellowish in adults, light horn color, sculptured with unequally spaced

radial grooves stopping at the periphery which is rather high; suture well

impressed; whorls about 8 very closely coiled and slowly increasing, the

last flattened above and below; lip simple very slightly reflected where it

joins the columella, ends united by a thin callus; umbilicus wide, contained

a little more than 3 times in the diameter of the shell, and showing all

of the apex. There are 3 or 4 pairs of large, tubercular, sometimes slightly

oval teeth, visible through the base of the shell at all stages of growth, and

Fig. 198. Paravitrca pilsbryana, type X about 5. Two figures ;it right are

immature stage (after Clapp). Scale line indicates diameter of type specimen.
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in immature shells the upper teeth are visible from above. The upper

teeth, which are slightly below the periphery, are the larger, more elevated

and round at the top. The lower teeth are about centrally located on the

base and are flattened on top. When four pairs of teeth are present they

are equally spaced at intervals of 90 and this appears to be the normal

arrangement as only a few shells show three pairs which are spaced from

100Â° to 120J. The single fully adult shell (figured) appears to have but

2 pairs of teeth, but the shell is a dead one and quite opaque. Two young

shells, 1.5 mm. diameter with 3.5 whorls, and 2.5 mm. diameter with 4.5

whorls, each have 3 pairs of teeth.

" Greatest diameter 5, lesser 4.5, altitude 2 mm." (Clapp.)

TENNESSEE: A cove in Cumberland PUitcau 3 miles north of Anderson, Franklin

Co. Type 9159 Clapp Coll.. paratypes 116S82 A.N.S.P. and in University of Michigan.

Prior Cove. Marion Co. (H. B. Baker). ALABAMA: Jackson Co., 3 mile> snuth of An-

derson, Tenn.

" This species belongs to the same group as V. capxella lacteodrns and

]'. andrewsae. It differs from both by the smaller size and wider umbilicus

and from andrewsae by the tubercular teeth arranged in pairs.

" I name this species after Dr. H. A. Pilsbry whose ' Revision of Para-

vitrca,' Proc. Acad. Nat. Sci. Phila., 1903, has done much to clear up this

most interesting group." (Clapp.)

Dr. Baker writes: "Summer animals (July 23) from the lower end of

the south branch of Prior Cove are sexually immature but spring examples

(April 2) from the same locality are fully ripe. The obliquely depressed

aperture and flattened eolumellar wall of this spec)es approach the accentu-

ated conditions in P. significans.

" Animal very light grayish, darker on dorsum of mantle collar and

head; eyes and tips of tentacles black; sole pointed posteriad. Lung about

7 times as long as its base and over 3 times length of kidney. Kidney

almost 3 times as long as its base. Ovotestis consisting of 8 clumps of

alveoli; talon (Fig. 191:6) clavate. Spermoviduct very slender, darkly

stained near base. Free oviduct and vagina subcqual and relatively small.

Spermathecal sac large, ellipsoid; stalk very long, abruptly enlarged at

base. Epiphallus long, entering near middle of apical penial chamber:

vergic papilla small. Apical chamber of penis (Fig. 191:4) ellipsoid:

internally with a few, papillate or convoluted pilasters; constricted abruptly

at base. Basal chamber more slender; internally with low. longitudinal

folds. Penial retractor inserting on apex of penis. Jaw thin and trans-

parent. Radular formula (Fig. 191:5) is (33-34) +3+1+ (36-37), with

65 transverse rows; innermost laterals with entocone carried out towards tip

of mesocone." (H. B. Baker.)

Paravitrea significans (Bland) Fig. 190: 7-8 a.

Helix signifieanx Bland. 1S66, Amer. Jour. Conr'h., 2: 372. pl. 21. fig. 9.

Zonites significanx Bland. Binney. 1878, Terr. Moll., 5: 132. exclusive of Union Co.

Tennessee record.

Vitrca significans Bland, Pilsbry. 1903. Proc. Aead. Nat. Sci. Phila.. p. 212. pl. 11

figs. 7, 8.â€”F. C. Baker. 1912. Trans. Ill. Acad. Sci., 5: 145.
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P,iriwilrt'a siynificans (Bland), H. B. Baker, 1931. Proc. Acad. Nat. Sei. Phila., 83:

106.â€”F. C. Baker, 1939, Fieldbook of 1ll. Land Snails, p. 74, text-figs.

" Shell umbilicate, depressed, discoidal, thin, with fine irregular striae,

\vhich are almost obsolete at the base, shining, pale horn-colored; spire

little elevated; suture slightly impressed; whorls 6, subplanulate, the last

roundly inflated, rather flat at the base, excavated around the umbilicus.

which is pervious, and equal almost to $ of the diameter of the shell;

aperture oblique, depressed, lunate; peristome s(mple, acute. Diameter

niaj. 'U, min. 4, alt. 2 mill." (Bland.)

OKLAHOMA: Fort Gibson. Muskogee Co. (V. B. Hubbard), Type 11984 A.N.S.P.

MISSOURI: Seligman, Barry Co. (Ferriss); 4 miles east of Eureka, St. Louis Co. (Hu-

hricht). ARKANSAS: Sulphur City, Washington Co. (A. J. Brown); Caddo Gap, Mont-

gomery Co. and Hot Springs. Garland Co. (A. F. Archer); Mablevale, Pulaski C'o. (C.

\V. Johnson); Stader's Ldg., Arkansas R., Jefferson Co. (C. B. Moore). Hardy, Sharp

Co. (Ferriss). ILLINOIS: south of Valmeyer, Monroe Co. (F. C. Baker and T. D. Fos-

ter). TENNESSEE: Memphis, Shelby Co. (J. B. Clark, 1927).

As Bland stated following his original description, the young shells are

sometimes provided with one or two pairs of tubercular teeth within, visible

through the base of the shell as white spots. The full-grown shells are

toothless, more or less dome-shaped, the periphery being situated below

the middle of the last whorl, the circumference ot which is flattened and

sloping. The base is very concave in the middle. This gives the shell a

peculiar and unusual contour. Half-grown and young individuals are

normal in shape, and very similar to P. capsella and its variety lacteodens,

from which, indeed, it is difficult to separate them except by the locality.

The spire, seen from above, is about the same in capsella, placentida and

significans. Figs. 190: 7, 7a, Ib represent adult specimens of the typical

form from Scligman, Barry county. Missouri; figs. 8, 8a are immature shells

from the same place and lot.

It appears to have crossed the Mississippi eastward in southern Illinois

and in Tennessee, but in both states it is known from the vicinity of the

river only. Eastern localities given in the earlier literature are erroneous.

PARAVITREA PONTIS GROUP (Section Parmavitrea H. B. Baker)

Key to Species of Section Parmavitrea (by H. B. Baker)

A. Shell larger, intermediate in height of spire, with less prominent last whorl; Rock-

bridge Co., Va P. poutis II. B. B.

AA. Shell smaller, with more prominent last whorl.

B. Shell more depressed, with flattened basal lip; vicinity of Ozark Mts.

P, simpsoni (Pilsbrv)

BB. Shell higher, with more rounded basal lip; Conecuh Co.. Ala.

/'. conecuhensis (Clapp)

Paravitrea pontis H. B. Baker Fig. 199.

Paravitrea (s. s.) capsilla (Gould). H. B. Baker. 1928, Proc. Aead. Nat, Sci. Phila..

80: 29. pl. 6. figs. 4-7 (anatomy of paratypes of P. ponti's). Not Htlix capsclla

Gould.

Pnnn'itrea (Pannavitrea) pontis H. 13. Baker. 1931. Proc. Aead. Nat. Sci. Phila., S3:

ID8. pl. 20, fig. 2.
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" Shell larger than in simpsoni or conecuhensis; height of spire inter-

mediate. Last whorl not as prominent, but often shortly though quite

suddenly expanded and deflected eentrifugally in gerontic individuals, so

that umbilicus becomes markedly larger. Internal armature (only present

in shells of 2-3 whorls; diam 1.5 mm.) consistmg of smooth, radial barriers,

each of which extends through middle half of periphery of last whorl.

Dimensions of aperture: altitude 77 (2.18 mm.) and diameter 120 (2.62

mm.)." (H. B. Baker.)

Height 2.82 mm., diameters 5.87 and 5.12 mm., width umbilicus 4.7

times in diam.; 7} whorls. Type.

Fig. 199. Pin'tu'itiKi )uiutis, type X about 6. (After H. 15. Bake:'.)

VIRGIMA: limestone talus in canyon just above base of Natural Bridge. Rockbridne

Co. Type A.N.S.P. 129123. Range'of A.N.S.P. material: nearby hills; al*o (?) neai

entrance to Mammoth Cave. Edmonson Co., Kentucky.

''The spring animals (early in April), which I erroneously identified as

capxrlla, are quite mature. The hyaline shell and geronticly deflected last

whorl in pontis actually give it much more resemblance to P. simpsoni, as

has been noted, in Dr. Pilsbry's handwriting, on another, topotypic lot.

In a still larger (11 whorls) and more senile shell than the type, the major

diameter (6.48 mm.) is only 4.2 times the width of the umbilicus. Radial

barriers have rarely been reported in the larger species of Paravitrea" (H.

B. Baker.)

The anatomy has been investigated by Dr. Baker, from whose account

the following is extracted (Fig. 186:4-7). "Talon elavate with almost

no caecoid tip .. . Free oviduct: very long, but mainly folded into S-shaped

loops at base of uterus; internally plicate, but without definite glands.

Spermatheea: ellipsoid to subspherical sac imbedded posterior to talon:

duct long, with longitudinally plicate walls. Vagina: quite long, similar

in structure to free oviduct. Prostate: long type. Vas deferens: short and

slender, looped around base of spermatheca to nearby apex of epiphallus.

Epiphallus (Fig. 186:4): very long; apical * swollen, with a very large

pilaster, which shows transverse, glandular columns (reminiscent of the

flagellum of Hojcda vanattai); basal 4 much more slender with quite heavy

wall and narrow, simple lumen; attached for short distance along side of

penis; penial papilla small, on side of apex of penis. Penis: apical \ clavate
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LAND MOLLUSCA 383

in shape, with a small caecum in base of retractor, and lined by numerous,

closely-erowded papillae; basal it with a heavy pilaster and weaker oblique

folds. Penial retractor: medium in length and stout; insertion at apex of

penis; intimate sheath complete. Cloaca: short, opening by a vertical slit

in its right face, situated on side of foot behind middle of visceral stalk.

'' Columellar muscle gives off: 1) buccal retractor which is practically

separate; 2) long and slender left free retractor slightly below; 3) very

heavy right free muscle far below, near root of tail; and 4) tail fan, which

is not much heavier than left free retractor. Free retractors: each divides

promptly into tentacular and lateral muscles, so that left tentacular is much

longer than right; right lateral much heavier than left, and with short band

to base of cloaca.

" Jaw: thin and delicate, quite similar to that of P. multidentata in

shape. Radular formula (Fig. 186:7): 18-3-1-21. Transverse rows: 57

counted; central and lateral fields of each almost straight, but marginal

ones inclined abruptly anteriad. Central: base elongate; mesocones very

long and slender; ectocones small. First lateral: slightly larger than

central, with weak entoconal noteh and small ectocone. Marginals: largest

one slightly larger than central, with oblique, aculeate cusp, irregularly

elongate base and a heavy ccto-posterior process to strengthen the inward

tilt of the cusp." (H. B.'Baker.)

t Named for the Natural Bridge.)

Paravitrea simpsoni (Pilsbry) Fig. 196: 6-6 b.

Zonites simpsoni Pilsbry, 1889, Proc. Acad. Nat. Sci. Phila., 41: 412, pl. 12, figs.

8-10.â€”W. G. Binney, 1892, 4th Suppl., Bull. Mus. Comp. Zool.. 22: 168, pl. 1.

fig. 8.

Vitrca simpaoni Pilsbry. 1900. Proc. Acail. Nat. Sci. Phila., p. 456: 1903, p. 212. pl.

11, figs. 6-66; 1906^ same Proc,. p. 560.

Pin'aviti'ca (Parmavitrca.') simpsnui (Pilsbry) H. B. Buker, 1931, Proc. Acad. Nat.

Sci. Phila., 83: 109.

" This species belongs to that group comprising capsI'lla CJld., Unri W.

(1. Binn., and pU(centula Shutt.,â€”species with narrow umbilicus, numerous

closely coiled narrow whorls, and without a callus or thickening within the

base of the last whorl. Z. simpsoni differs from placentula in its much

smaller size, nearly straight, instead of arcuate basal lip, seen from beneath,

proportionately wider last whorl, and the more trigonal, wider aperture.

With Z. lawi I need not compare, as that species is much larger and more

elevated. Z. capsella is about the same size, color and texture as simpsoni,

but has a narrow umbilicus and very much narrower aperture, narrowly

semilunar instead of trigonal in outline.'' (Pilsbry.)

Umbilicus contained 4.5 to 4.6 times in the diameter.

Height 2, diameter 4.6 mm.; 5| whorls. Type.

Height 2.5 mm., diameter 5.5 mm.; 5| whorls. Topotype.

Diameter 4 mm., 5 whorls. Logan Co., Ark.

Missorm: Chadwick. Christian Co. (Pilsbry). ARKANSAS: Sharp. Polk. Little River

and Scot t counties (Ferriss); Montgomery and Hot Springs counties (Archer); Wash-

ington Co. (A. D. Brown): Logan. Benton and Scott counties (Pilsbry). OKLAHOMA:

Limestone Gap. Atoka Co. (C. T. Simpson, Pilsbry). Type 61676 A.N.S.P.; Wyaudoite.

Ottawa Co. (Pilsbry).
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384 PILSBRY NORTH AMERICAN

P. simpsoni is more depressed than significans or capsella, with the last

whorl decidedly wider, when viewed from above, much as in P. pontis. It

has not yet been found with teeth, and has not been dissected. The type

is figured.

(Named for Charles Torrey Simpson, who first found it.)

Paravitrea conecuhensis (Clapp) Fig. 200.

Vitrea (Paravilrea) conecuhensis Clapp. 1917. Nautilus, 30: 138, pl. 5, fig-. 5-7.â€”

Walker, 1928, Terr. Moll. Alabama, p. 88, fig. 119.

''' Shell thin, depressed, umbilicate, the umbilicus being about 1 mm.

in diameter and showing all the whorls; color light horn, highly polished;

whorls 6, the first five closely coiled, the last rapidly expanding. Surface

sculptured with spaced, unequal, radial grooves stopping at the periphery.

Fig. 200. Paravitrca canccuhcnsis X about 5.4 (after Clapp).

which is slightly subbasal. Aperture subtriangular, lower lip slightly flat-

tened and reflected where it joins the columella. Adult shells are toothless,

but a young shell of 44 whorls, 2 if mm. in diameter, shows a single pair of

small tubercular teeth.

" Diameter 4|, altitude 2] mm." (Clapp.)

ALARAMA: Evergreen, Conecuh Co. (H. H. Smith. Type 8111 Clapp Coll., paratypes

in coll. Bryant Walker.

" This species resembles Vitrea [Paravitrea] simpsoni Pils., but has

about one more whorl in the same diameter; it is also less depressed, and

the basal lip is less flattened." (Clapp.)

PARAVITREA PETROPHILA GROUP (Section Pctrovitrca H. B. Baker)

Kru to Species of Section Pctrovitrea (by H. B. Baker I

A. Shell smallest, with intermediate spire; Jackson Co., Ala P. smithi (Walker)

AA. Shell intermediate in size, with highest spire and widely and irregularly spaced

growth-lines; Tenn.. Ky. and Ark P. petrophila (Bland)

AAA. Shell largest, with most depressed spire and with more closely and regularly

spaced growth-lines; Magazine ML, Ark /'. nulacogyr a (Pils. and Ferr.)

Paravitrea smithi (Walker) Fig. 201.

Vilmi (Pararitmi) smithi Walker, 1928. Terr. Moll. Ala., p. SS, fig. 120.

" Shell thin, depressed, umbilicate. umbilicus round and deep and about

.75 mm. in diameter; whitish horn color; polished; whorls 4.5 regularly

increasing; suture well impressed; surface sculptured with spaced, unequal,

radial grooves more numerous and closer together above and practically
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38.5

obsolete below the periphery; body whorl regularly rounded, somewhat

flattened on the base; aperture oval, the upper and basal margins somewhat

flattened, but rounded on the periphery. Diameter 4.5, alt. 2.25 mm."

(B. Walker.)

Fig. 201. Parnvitrca smithi X about 4.6 (after Walker).

ALABAMA: Sand Mountain near Pisgah, Jackson Co. (H. H. Smith), Type S561S

Coll. Univ. Mich., paratype in Clapp Coll., Carnegie Museum.

" Only two specimens of this species were found by Mr. Smith. It is

nearer to V. conecuhensis Clapp than to any other species and is of about

the same size, but it differs in having fewer whorls, in the more depressed

shape, the narrower umbilicus, the less closely coiled upper whorls and

the regularly rounded and unexpanded body whorl." (Walker.)

Paravitrea petrophila (Bland) Fig. 202.

Zouiles petrophila Bland. 18S3, Ann. N. Y. Acad. Sci., 2: 369. fig. 2.

Zonites petrolihilue Bland. W. G. Binney, 1885, Man. Amer. Land. Sh.. p. 223, 478,

fig. 238.

Zonites petrophihis sinixlrorsus Cockerell, 1893, Brit. Nat.. 3: 81. based on W. G.

Binney, 1885: 478, Toccoa Falls. Ga.

Vitrea petrophila (Bland). Pilsbry. 1906. Proc. Acad. Nat. Sci. Phila., p. 562.

Paravitrea petrophila (Bland). H. B. Baker, 1931, Proc. Acad. Nat. Sci. Phila.. S3:

110. pl. 17, figs. 7-11.

"Shell broadly umbilicate, depressed; subglobose, thin, shining, trans-

lucent, whitish, irregularly striated, suture moderately impressed; whorls

54-6, rather convex, the last more convex, not descending; umbilicus widely

.

Fig. 202. Paravitrrn petrophila, Knoxville Scale line = 1 mm.

excavated externally, pervious; aperture roundly lunate; peristome simple.

somewhat thickened, often rose-colored, the columellar margin slightly

reflected. Diam., major 6. min. 5-5]; alt. nearly 3 mill." (Bland.)

Height 2.96 mm., diameters 5.75 and 5.13 mm., umbilicus in diameter

4.2 times; 5; whorls (H. B. B., topotype).
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386 PILSBRY â€” NORTH AMERICAN

TENNESSEE: The Cliffs (Cherokee Bluffs), Knoxville (Mrs. George Andrews), type

locality: Chattanooga, Hamilton Co.; near Jasper, Marion Co. Head of Sequatchie

Valley, Cumberland Co. KENTUCKY: Burnside, Pulaski Co. ARKANSAS: Magazine Mt.,

Logan Co.; Mena and Rich Mountain, Polk Co.

By the relatively wide last whorl it has some resemblance to P. simpsoni

and some Retinellae. It is clear and colorless typically, but some Arkansas

shells have a slight rufous tint.

The distribution as now known is remarkably discontinuous, the nearest

localities in Tennessee and Arkansas being about 400 miles apart, widely

separated by the Mississippi valley. W. G. Binney has recorded it from

Toccoa Falls, Georgia, one reversed specimen in the lot of thirteen. Dr.

Baker writes as follows.

' Summer animals from the type locality, collected July 12, are fully

mature but individuals obtained in the early spring at the same place

(April 4) and near Jasper (Mar. 29) are immature.

" Animal whitish, with dorsum of head and mantle collar lightly pig-

mented; tips of ommatophores blue-black; sole uniform, quite elongate,

rounded posteriad. Mantle collar (Fig. 187:9) quite deep; right necklappet

prominent, left one quite short. Lung wall 5\ times as long as its base

or over 3 times length of kidney. Kidney tw)ce as long as its base and

over 1| times length of pericardium.

" Ovotestis (Fig. 187:11) consisting of 4 clumps of alveoli; talon short,

elavate. Uterus relatively short, slightly longer than combined lengths of

free oviduct and vagina. Epiphallar enlargement of vas deferens with

bulbous swelling near apex; attenuate basally and continuous with epi-

phalloid chamber of penis. Penis (Fig. 187:7) short but stout, fusiform;

apical | containing a plicate epiphalloid chamber which extends into large

penial papilla that almost half fills short, quite thin and simple walled

penis proper. Penial retractor arising near middle of uterus and inserting

on side of penis near apex of epiphalloid enlargement. Atrium very short.

"Jaw (Fig. 187:10) corneous, quite shallow; median area almost

straight, with 5 rib-like projections. Radular formula (Fig. 187:8) is 16

+ 3+1 + 19, with 50 transverse rows. Central considerably smaller than

first lateral; entocones of laterals carried out on mesocones. Salivary

glands each about $ as long as buccal mass.

" The extremely peculiar penis of P. petrophila would almost warrant

the separation of Petrovitrea as a distinct genus. In shell characters, this

species also approaches the section Glyphyaloides of Retinella. Retinella

pentadelphia (Pilsbry), which was proposed as a subspecies of petrophila,

has a much more corneous epidermis; even fresh shells of P. petrophila are

almost ivory white. In Eland's original figure of P. petrophila, as in the

accompanying one of R. wheatleyi, the relative size of the umbilicus is

grossly exaggerated." (H. B. Baker.)
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Paravitrea aulacogyra (Pilsbry & Ferriss) FiÂ«. 203.

Vitria aulacoyyra Pilsbry & Ferriss, 1906, Proc. Acad. Xat. Sci. Phila.. p. 561. tig. 4.

Shell similar to P. petrophila but very much larger, with sculpture of

close, obliquely radial striae and grooves on the upper surface, the striae

fine and close on the inner whorls, much coarser on the last; striae and

mtervening grooves about equal. Upper surface slightly convex, nearly

flat. Whorls 54, very slowly widening, the last very much wider, rounded

peripherally, the base smoothish, not distinctly striate. Aperture as in

T", petrophila. Umbilicus slightly smaller in proportion, contained 5.2 times

in the diameter of the shell.

Fig. 203. Paravitrca aulacogyra, type X 4.

Height 3.3, diameter 8 mm., umbilicus 1.5 mm. wide.

ARKANSAS: Magazine Mountain, Logan Co.. in talus on north side of summit, at

about 2800 feet (Pilshry). Type 91334 A.N.S.P.

This form evidently stands near P. petrophila, from which it differs in

the close sculpture of all the whorls, the smaller umbilicus and the larger

size. The maximum diameter of petrophila in the Ozarks, judging from

over 30 specimens from various places, is 54 mm., with 54 whorls, the

umbilicus 1.6 mm., contained nearly 34 times in the diameter. The largest

Tennessee specimen before us measures 5.6 mm., with 54 whorls. Bland

gave the diameter of petrophila as 6 mm., with 54. to 6 whorls.

T". aulacogyra is rare. Only one specimen, perfect though bleached, was

found. This shell was broken near the mouth by someone using it, since

it was described and drawn in 1906, so that no entire specimen is now

known to exist in collections.

Paravitrea (?) rcundyi Morrison Fig. 204.

Parai'ilrea rouurlyi Morrison, 1935, Join'. Wash. Acad. Sci., 25: 546. figs. 1-3.

" Shell minute, depressed, smooth, with a channeled suture. Whorls

(4 in type) slightly flattened above the periphery and well rounded below.

Aperture as wide as high; constricted by teeth and the curve of the

penultimate whorl to a tricorn shape. There are two low, callus-like

teeth in a radial row, one basal and one palatal above the periphery.

Umbilicus widely open, contained about 2. 1 times in the major diameter of

the shell. Height, 0.7 mm.; maj. diam., 1.5 mm.; min. diam., 1.35 mm.;
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Fi)r. 204. Paravitrca (?) rouudyi, type. (After Morrison.) Scale line = 1 mm.

height of aperture, 0.5 nun.; diam. of aperture, 0.5 mm.; umb. diam.. 0.6

nnn." (Morrison.)

OKLAHOMA: near Dewey. Washington Co. (P. V. Koundy), Type 365154 l'.S.N.M.

Also from Hickory Creek (P. V. Roundy). and Cleveland Co. (R. Frank Hr'ilge-. in

r.S.NT.M.).

" This species may be easily confused with Hawaiia minuscula from

the same region, unless the height of the spire or the size of the nuclear

whorls are carefully compared, or the teeth within the aperture are seen."

(Morrison.)

The generic reference of this minute snail seems uncertain. The " chan-

neled suture " and few whorls appear to deny it place in Pararitrea. Nut

seen by the author.

PILSBRYNA H. B. Baker

Pihbryna H. B. Baker. 1929, Nautilus. 42: 91; Proc. Acad. Nat. Sci. Phila.. .Sl: 260:

1931, S3: 86.

The shell is minute, umbilicate, depressed, similar to Para(ntrca in form

but possessing a long parietal and a columellar lamella, at least in the

neanic stage, sometimes also a palatal tooth. Foot, jaw and radula as in

Pararitrea. Genitalia similar to Pararitrea, but the penis with apical half

armed internally with rows of thorn-shaped papillae, and the retractor,

inserted laterally a short distance below apex, arises from middle of

diaphragm.

TYPE: P. aurea.

Fin. 205. Pilsbrgun inirca. Limestone Cove. Tennessee. 5. pallial complex. 4.

teeth; at T, shape of transverse row, showing widths of first 3 teeth. (After H. B.

Baker.)
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Distribution.â€”Southern Appalachian and Ozarkian regions.

" The anatomy of this genus is quite similar to that of ParavitrI'u: the

peculiarly papillate penis of Pilsbryna is the principal distinction in its

soft parts. However, its relatively short spermoviduet and the higher

origin of its penial retractor 1 from middle of diaphram) is only equaled in

Pectovitrea and approached by Petrovitrea; both of these groups have other

distinctive features. The major distinction between them [Pilabryna and

Paravitrea] will remain the very different types of internal armature. In

Pilsbryna the parietal and columellar lamellae are continuously elongated

with new growth and simultaneously absorbed at their inner ends. In

Paravitrea, on the other hand, the more primitive species have, on the

palatal wall, discontinuous and recurrent series of radial barriers or simi-

larly placed rows of teeth." (H. B. B.)

Key to species of Pilsbryna

A. Parietal and columellar lamellae only present.

B. Shell with more rapidly expanding \vhorls, so that last one appears relatively

prominent; umbilicus larger; internal armature (usually absent in adults)

consisting of a scalloped, parietal lamella and a spiral row of short, basal

lamellae ; southern Cumberlands P. ciislanca

BB. Shell with more gradually expanding whorls; umbilicus smaller; internal

armature (reduced but rarely absent in adults) consisting of an evenly curved,

parietal lamella and a heavy, columellar one; Limestone Cove, Appalachians

proper P. cnirca

AA. A palatal tooth also present ; Oklahoma to northern Texas P. Iriiiens

Pilsbryna aurea H. B. Baker Figs. 206; 207: 9-13; -'o8: 5.

Pilsbryna tvircn H. B. Baker. 1929. Nautilus. 42: 91, pl. 3, figs. 4-8; Proc. Acad. Nat.

Sci. Phila.. 81: 260, pl. 9. figs 4. 5. anatomy of immature animals; 1931. Proc.

Acad. Nat. Sci. Phila.. 83: 112. pl. 19, figs. 9-13; pl. 20. fig. 5.

''Shell: minute, umbilicate, thin, translucent and with a bronze >heen;

epidermis relatively heavy. Color: golden corneous, somewhat similar to

Z. arbornis. ^'horls: 5 (type shell has 44), quite gradually increasing in

diameter, well rounded but flattened above; suture distinct but shallow,

appearing narrowly margined due to transparency of shell. Sculpture:

incremental lines well impressed, quite closely and regularly spaced (so as

to give somewhat the appearance of Glyphyalinia sculptilis); spiral lines

sharply impressed, closely and regularly spaced, but exceedingly fine (near-

est those of Z. arborcux). Umbilicus; about 8 times in major diameter.

Aperture: broadly crescentic and nearly vertical. Peristome: sharp, con-

tinued on parietal wall by thin callus. Internal armature (figs. b. c):

consisting of two, heavy, crescentic lamellae, one mid-columellar and the

other mid-parietal in position; both begin just behind level of peristomc

and are dished so as to jut out obliquely, outward and slightly downward;

columellar one about }i whorl in length and attaining a breadth almost equal

to its base; parietal one . 1 whorl in length and with a maximum breadth

of about \ of last whorl.
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Fig. 206. Pilsbryna aurca. a, type shell; b. half of basal view of larger shell, \vith

base (accidentally) broken away so as to expose parietal lamella; c, basal view of colum-

ella. broken out of same shell as iu Fig. b, to show columellar lamella. (After H. B.

Baker.) Scale line = 1 mm.

''Type: alt. .96 mm., maj. diam. 187 (1.79 mm.), min. diam. 172 (1.65

mm.I, alt. apert. 82 (.79 mm.), diam. apert. 102 (.81 mm.); 44 whorls.

Larger, broken shells (figs, b, c): maj. diam. 2.17, min. diam. 1.98 mm.:

5 whorls." (H. B. Baker.)

Adult shells collected later measure:

Alt. 1.71 mm., diameters 189 (3.24 mm.), 170 (2.91 mm.), apert. 77

(1.32 mm.). 117 (1.54 mm.); umbilicus in diam. 6.1 times; 6 whorls.

Alt. 1.46 mm., diameters 188 (2.75 mm.), 164 (2.40 mm.), apert. 77

(1.13 mm.), 122 (1.38 mm.); umbilicus in diam. 6.2 times; o. 1 whorls.

TENNESSEE: Big Springs. Limestone Cove, between Unaka and Stone Mountains,

about 7 miles east of Unicoi. Unieoi County, altitude 2300 ft. Type A.N.S.l'. 147189

Range of A.N.S.P. material: within radius of one mile from type locality (both near

caleareous and non-calcareous outerops). (H. B. Baker.)

" Superficially, its shell looks much like the young specimens of Para-

vitrca capsella which were collected with it. In texture and spiral sculp-

ture. Pilsbryna aurea more closely approaches Zonitoides arbortus. In

any case, its peculiar lamellae, especially the parietal position of the larger,

warrant its separation as a distinct new genus, on shell characters alone.

" Animals which were obtained on a spring visit to the type locality

(April 6-8) have quite mature male but under-developed female genitalia.

Adult shells (Figs. 207:11-13; fig. 208:5) arc considerably larger than

the type; their internal armature may almost disappear although most

specimens retain some traces of both parietal and columellar lamellae, even

though they do not reach the margin of the peristome. The animals are

most abundant on the lower layers of fallen leaves, in damp places near

streams. Although specimens are present in the valleys east of the dolomite

outerops around the Big Springs, they appeared to be absent at the base

of another, similar but slightly drier, caleareous outerop, two miles farther

up the Cove.
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'' Animal pearl-gray, tinged with bluish on dorsum of tail, head and

mantle collar. Ovotestis consisting of 5 clumps of alveoli imbedded near

base of apical lobe of liver. Free oviduct (Fig. 207:10) with slight, caecoid

outpocketing on one side; longer than vagina. Penis (Fig. 207:9) with

apical half swollen and armed internally by rows of thorn-shaped papillae;

stalk relatively slender; penial papilla or verge (appearing at apex of

everted organ) low and inconspicuous. Penial retractor inserting laterally

a short distance below markedly recurved penial apex; right ommatophoral

muscle free from genitalia." (H. B. Baker, 1931.)

"Animal: light-colored; head slightly darker; veins pigmented. Foot:

high, with pebbled sides; sole long, slender and uniform, abruptly pointed

posteriad; peripodial angle acute, slightly overhanging mucous crypt.

,Mantle collar (fig. 205:5): quite narrow, with mass of mucous glands

invading lung wall; right neck lappet quite large, left one of medium size

and trapezoidal. Lung: about 3 times as long as its base and 2| times

length of kidney; principal vein large. Kidney: 1, times as long as its

base and H times length of pericardium. Cloacal opening slightly in front

of middle of visceral stalk.

" Jaw: as in Paravitrea; thin and delicate, with a weak median pro-

jection. Radular formula (fig. 205:4): 14-3-1-17; 48 transverse rows

which arc almost horizontal in lateral fields, break sharply at border lines

with marginal ones, and then slope gradually anteriad. Forms of teeth:

very similar to those in Paravitrea (H.B.B.; 1928: pl. 6, figs. 1, 7.1; central

and laterals less elongate than P. capsella (fig. 7) but more so than in

P. multidentata (fig. 1). (H. B. Baker, 1929.)

Pilsbryna castanea H. B. Baker Figs. 207: 1-8; 208: 4.

Pilshrynn castanca H. B. Baker, 1931, Proc. Acad. Nat. Sci. Phila., 83: 111, pl. 19.

figs. 1-8; pl. 20. fig.-1.

"Shell slightly darker than that of aurca; other characters given in

preceding key and table of dimensions. Internal armature absent in adults

(type shell) but conspicuous in younger specimens (Figs. 207: 4 and 5|."

(H. B. Baker.)

4 '^^^ 5

Fig. 208. 4, Pilsbryna cnstanca, type 5, Pilsbryna aurea, Unicoi Co., Tcnn.

Height 1.71 mm., maj. diameter 3.64 mm., min. diameter 3.06 mm.,

aperture 1.34, 1.57 mm.; whorls 54. Type.

TENNESSEE: (85Â° 47', 35l 10': altitude 800 ft.) in the deeper layers of leaf-humus,

on west-facing hillside south of big spring which forms eastern source of Battle Creek,

at Dove Marion Co.. Type A.N.S.P. 152468. Also at Cannon Creek, Bledsoe Co. (larger

shells).
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207. Sec bottom of page 393 for ltgend.
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" Animal lighter than in P. aurca. Mantle collar, lung and kidney

similar; a very small distant, left accessory neck-lappet is present in both

species. Talon (Fig. 207:7) small. Spermoviduct short. Free oviduct

and vagina subequal; apparently without glandular zone. Prostate of long

type. Epiphallus long-clavate, free from penioviducal angle; penial papilla

small. Penis with basal half relatively stouter than in aurca; apical half

with similar rows of thorn-shaped papillae (cf. Fig. 207:9), which are larger

and less numerous, especially near lower ends of rows. Penial retractor

inserting laterally near weakly recurved, penial apex. Atrium short. Jaw

t Fig. 207:6) much as in Paravitrca, but cutting edge more markedly double

than usual. Radular formula (Fig. 207:8) (s 17 + 3 + 1 -f' 20, 'with 51

transverse rows; central and laterals more elongate than in aurca." (H.

B. Baker.)

Pilsbryna tridens Morrison FiÂ«. -09.

Pilsbryna tridens Morrison, 1935, Jour. Wash. Acad. Sci., 25: 546. figs. 8-10.

"Shell minute, unibilicate; whorls (4 in type) flattened above, well

rounded below, regularly increasing in diameter; suture very shallow;

growth lines not prominent, irregularly spaced. Umbilicus contained almost

three times in major diameter of shell. The color is whitish (translucent)

lens, Type (after Mornson).

Fig. 209.

in the specimens seen. Aperture reniform, greatly constricted by the three

teeth just within the simple sharp lip. The mid-parietal lamella is scalloped

as in P. castanea and extends as far as can be seen into the aperture; the

basal and palatal teeth are blunt, very prominent, in a radial row (as in

Paravitrca}, with the palatal directly opposite the parietal lamella. Height.

0.67 mm.; maj. diam., 1.6 mm.; min. diam., 1.47 mm. Height of aperture,

0.5 mm.; diam. of aperture, 0.5 mm.; umb. diam., 0.57 mm." (Morrison.)

TEXAS: near Strawn. Palo Pinto Co. (P. V. Uoundy). Type 359722 U.S.N.M.

OKLAHOMA: Cleveland Co. (R. Frank Hedges, in U. S. Nat. Mus.).

Fig. 207. 1-3. Pilsbryna castanca, type and paratypes. 4, diagrammatir internal

outline of basal wall of last whorl of a shell approaching maturity (about 5 whorls), with

well developed series of palatal laminae. 5. diagrammatic internal (hasal) outline of

remainder of shell in fig. 4. with scalloped parietal lamella. 6, jaw. 7. dissected geni-

talia of a paratype in which the male genitalia are more nearly mature than the female

organs (ovotestis omitted). 8. radula. 9. PtMiryun nureu, topotypes. everted penis.

10. genitalia. 11-13. shell of adult topotype. 14. Rctinella pentadelphia, radula. 15.

genitalia. 16. diagram of penis. (After H. B. Baker.)
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394 PILSBRY NORTH AMERICAN

'' This species may be easily distinguished from others of the genus

by the presence of a tooth on the palatal wall. Discovery of Pilsbryna

in the Ozark region shows that the group more nearly parallels Paravitrea

in distribution." (Morrison.)

PRISTILOMA Ancey

Prixl inn Anccy. 1886. Conch. Exch., 1: 20, not Ehrcnberg, 1831.

Anccyia Pilsbry, after Dee. 28. 1886, Conch. Exch.. 1: 26. substitute for Pristina.

Not Anfeyia Mabille 1886. Bull. Soc. Philom. Paris, (7), 10: 128.

Pristiluma Ancey, 1887, Conch. Exch., 1: 54. substitute for Pristina and for '' Anccya

Pils." Not Aucrga of Bourguignat, 1885. Type bv subsequent designation of

H. B. Baker, 1930. Nautilus, 43: 122, Zonites stcarnsi Bland.

Ogaridiscus Chamberlin and .Jones. 1929. Bull. Univ. Utah, 19. no. 4: 96. monotype

Hyalina subrupicola Dall.

Priscovitrca H. B. Baker. 1931, Proc. Acad. Nat. Sci. Phila.. 83: 86, type Prixliloma

chersiurlla (Dall).

Priscovitreops H. B. Baker, ibid., type Pristilomu nicholsnui H. B. B.

Pristinoides H. B. Baker, ibid., type Pristiloma Iunsingi (Bland).

Pristinopsis H. B. Baker, ibid., type Pristiloma idahocnse Pils.

Shell small or minute, very or quite closely coiled, with polished, corneous

or hyaline epidermis; growth-wrinkles weak (except in section Pristiloma

s. s..l and crossed by very fine, closely spaced, spiral striae; internal arma-

ture absent (except in section Pristinoides). Aperture broadly or narrowly

lunate; peristome simple and sharp.

Animal usually with scalloped border of black along sutural angle of

liver mass. Foot with distinct, often relatively coarse tesselation; pedal

grooves well developed; caudal mucous pore very small. Sole uniform;

elongate with almost parallel sides; broadly rounded to abruptly pointed

posteriad. Left neck-lappet wider than high, underlapping very broad but

low left accessory. Ureter complete.

Ovotestis imbedded near base of apical lobe of liver; duct quite short.

Free oviduct with rather vague, glandular zone. Vas deferens drawn

towards peniovidt)cal angle by right ocular retractor; epiphallus usually

well developed; penial papilla present, often large, almost always with

opening of vas deferens near its base. Penis usually quite large. Penial

retractor arising from posterior margin of diaphragm (except in P. subrupi-

cola); inserting on peuial apex or epiphallus. Atrial external opening

just behind base of right inferior tentacle.

Mantle retractor quite weak. Left columellar retractor gives off (li

buccal muscle which is almost free; (2, 3) heavy right and left free retrac-

tors soon afterwards and (4) continues as strong tail fan. Each free re-

tractor gives off heavy tentacular retractor near posterior end of principal

haemocoele and continues as heavy lateral retractor which is connected

with its fellow and with tail fan. Right ommatophoral retractor in peni-

oviducal angle; right inferior tentacular free.

Jaw stegognath (consisting of overlapping plates soldered together) to

aulacognath (with free edges thickened so that low, flat ribs are formed).

Radula with tricuspid central and laterals; innermost marginal transitional

and commonly bicuspid. Buccal mass short ellipsoid. Salivary glands

medium in size, lanceolate and not fused together; right one more anteriad.
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LAND MOLLUSCA 395

Cerebral commissure short; genital nerve from right cerebral ganglion.

Pedal and pleural connectives fairly long. Right and left parietal (pleuro-

parietal) and right visceral (parietovisceral) connectives distinct (not ex-

tremely short). Left parietal and visceral ganglia closely juxtaposed but

distinguishable.

Distribution,â€”Pacific coastal region from Alaska to California, and

inland to Montana and Utah. Pristiloma japonicum Pilsbry (Nautilus,

17:79). from the northern island of Japan, is the only species known beyond

our limits. It appears by the shell to be related to P. lansingi, but has

not been dissected.

Dr. H. B. Baker, whose definition of Pristiloma is quoted above, con-

siders it to be more closely related to the palearctic Vitrea Fitzinger than

to any American genus, but the anatomical differences which he has pointed

out (1931. pp. 87, 88) seem sufficient for the retention of Vitrea and Pristi-

loma as distinct genera. He gave the following:

Key to Subdivisions of Pristiloma

A. Spermatheca of long type (sac beyond aortic loop and posterior margin of kidney);

shell umbilicate to imperforate. usually hyaline (exc. chrrsinella) ' , whorls more

rapidly increasing.

B. Vagina with a long caecum containing a stimulator papilla; penial retractor

inserting on looped epiphallus and arising from middle of diaphragm.

Subgenus Ogaridiscus Chamh. & Jones

BB. Vagina without caecum; penial retractor inserting on or below apex of penis

and arising from posterior margin of diaphragm

Subnenus Priscovitrca H. B. B.

C. Spermathecal sac subspherical, imbedded between albumen gland and

first limb of intestine; epiphallar entrance below penial apex; penial

papilla small; radula with many (9) laterals that intergrade with mar-

ginals; shell greenish corneous Section Priscavitrca s. s.

CC. Spermathecal sac elongate, extending back along first limb of intestine:

epiphallar entrance near penial apex; penial papilla large; laterals few

(3-5). quite sharply demarcated from marginals; shell hyaline.

Section Priscovitreops H. B. B.

AA. Spermatheca of short type; shell imperforate. corneous and with gradually in-

ereasing whorls Subgemis Pristiloma x. s.

D. Penial retractor inserting on penial apex, which extends consider-

ably beyond entrance of epiphallus; jaw without markedly thick-

ened riblets; shell with radial, denticulate barriers internally

Section Pristinoides H. B. B.

DD. Penial retractor inserting on epiphallus. which enters near apex of

penis; jaw with thickened riblets; shell without internal armature.

E. Free oviduct relatively short; shell smaller, with more rapidly

expanding whorls and less prominent growth-lines

Section Prestinopsis H. B. B.

EE. Free oviduct very long; vagina almost absent; shell larger,

closely coiled and with prominent, impressed growth-lines

Section PristiliÂ»nu s. s.
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396 PILSBRY â€” NORTH AMERICAN

Key to Species of Pristiloma

A. Shell imperforate

B. Sculptured above with distinct radial grooves

D. Grooves crowded, not very deep; spire low-conic; whorls 6-7;

diameter 3-4 mm P. stearnsi

DD. Grooves deep, separated, giving appearance of a corona of low

tubercles P. pilsh,iti

BB. Nearly smooth or with low growth striae below suture

C. Lip with a denticulate rib P. luns'ni(i

CC. Lip thin, without rib

D. Height decidedly exceeding . 1 of diameter; spire low conoid; about

5-6 whorls

E. Diameter 3-3.5 mm., about 6 whorls P, idahoense

EE. Diameter 2-3 mm.; about 5 whorls

F. Basal lip deeply concave P. ureticum

FF. Basal lip less curved P.O. crateris

DD. Height about J diameter; spire nearly flat; about 4 whorls

E. Washington to Brit. Columbia; diameter about 2.5 mm.

P. johiixani

EE. Utah to Oregon; diameter about 3 mm /'. subrnpicola

AA. Shell perforate, rimate to narrowly umbilicate

B. Height decidedly more than J the diameter

C. Diameter 3-4 mm P. chersiurlla

CC. Diameter about 2 mm P. miscornsc

BB. Height little if any exceeding 1 the diameter

C. Utah to Oregon: diameter about 3 mm /'. submpicola

CC. California

D. Umbilicus nearly closed by a lobe of columellar margin; diameter

about 2 mm.; Marin Co P. uichtilsinii

DD. Columellar margin not so reflected over umbilicus

E. Diameter 4 to 5.5 mm., otherwise like submpicola; Calaveras

Co P. s. sfH Infum

EE. Diameter 4-5 mm., 4J-5 whorls; San Gabriel Mts.

P. i)nhtii liiium

EEE. Smaller, diameter about 2-3 mm., 35 whorls

F. More lenticular; Catalina I P. xht)uitilne

FF Higher, more evenly rounded whorls; Palomar Mts..

San Diego Co /'. unites

(Hpiorr/s, a saw, Xco/io. border; in allusion to the serrate marginal lip-

rib of P. lansingi, which Ancey apparently considered the genotype.)

Submenus PRISTILOMA s. s.

P. STEARNSI GROUP (Section Pristiloma s. s.)

Pristiloma stearnsi (Bland) Fig. 210.

Zonites stearusii Bland. 1S75, Ann. N. V. Lye. Nat. Hist, of N. V.. 11: 76. fig. 3

Microphym stcarnsi Bland, W. G Binney, 1883, Bull. Mus. Comp. Zool.. 11: 147.

pl. 2, figs, x, o (jaw and teeth) ; 18S5, Man. Amer. Land Sh.. p. 91, fig. 57.

Pristiloma stearusi (Bland), Dall, 1905, Harriman Alaska Exped.. 13: 44.â€”H. B.

Baker, 1931. Proc. Acad. Nat. Sci. Phila.. S3: %, pl. 15. figs. 6-10 (anatomy).â€”

Chace. 1934, Nautilus. 47: 112.
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" Allied to Z. lansingi. It is larger, more elevated and more distinctly

striated than that species, has seven whorls, with rather wider and more

rounded aperture, but without the lamella within the outer margin of the

peristome. The measurements are diameter maj. 4. min. 3. 1 mill., alt. 24

mill." ( Bland. I

Fig. 210. Pristildnia slrarusi, near Astoria. Scale linn = 1 nun.

The imperforate shell is moderately depressed with low conic spire and

convex base; transparent cinnamon colored, the apex pale; surface very

glossy, the first l. 1 whorls smooth, the rest with rather close, deeply im-

pressed radial grooves which fade out on the periphery of the last whorl,

leaving the base marked with rather close low wrinkles of growth; close,

fine and mostly indistinct spiral striation is visible under a high power.

The aperture is rather narrowly crescentic, lip thin, becoming thickened

within near the columellar axis.

Height 2.4 mm., diameter 3.4 mm.; 6:\ whorls. Near Astoria.

Height 2.7 mm., diameter 3.8 mm.; 7 whorls. Near Seattle.

OREGON: Astoria, type loc. 'Stearns. H. B. Baker); Empire (Chace). WASHINGTON:

numerous places in Clallam Co.; Seattle, King Co. (H. B. Baker). Lake Quiniault.

Chehalis Co. (Berry). Olympia. Thurston Co. (Dall). BRITISH COLUMBIA: Comox.

Union Bay and Salt Spring Island (Dall) ; Vancouver Island at Cameron Lake and

near Union (C. M. C'ooke, Jr.); near Duncan (A. W. Hanham). ALASKA: Killisnoo.

Portage Bay. Amik, Dyea Valley. Klehini and Klukwan (Dall).

'' Individuals of this species appear quite solitary and are usually found

in the upper and looser layers of fallen leaves. The following anatomical

description is founded on topotypes (Aug. 6-11).

''Animal grayish; sole rounded posteriad. Mantle collar (Fig. 211:9)

heavy and glandular; right neck-lappet moderate, left ones prominent.

Lung wall elongate. 7 times as long as its base and about 4 times length

of kidney. Kidney 2.1 times as long as its base or 1.1 times length of

pericardium.

'' Ovotestis (Fig. 211:10) consisting of 7 groups of irregularly clavate.

often multifid alveoli; duct greatly swollen; talon elongate with whitish

apical knob. Albumen gland relatively short, lenticular. Uterus quite

slender and short. Free oviduct as long as uterus; apical third slender and

convoluted; basal $ swollen and thick-walled, with glandular zone at apex

and a vague one near base. Spermatheea with elongate, acuminate sac and

heavy, internally plicate stalk, which develops near its base a very thick-

walled, glandular, lateral swelling. Vagina practically absent. Prostate
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of long type. Vas deferens elongate, swollen apically to form a long, thick-

walled, internally plicate epiphallus, which enters near apex of penis

through base of large penial papilla (Fig. 211:7). Penis short and stout,

attenuate basally; filled for over :\ its length by penial papilla, which is

flattened on one side and has a white line around its base and others around

margins between flat and rounded sides; also with two heavy pilasters.

Penial retractor inserting on loop of epiphallus. Atrium very short.

"Jaw (Fig. 211:8) corneous and fairly heavy, median third with

numerous, flat, rib-like thickenings; lateral ends with less relief. Radular

formula (Fig. 211:6) is (10-11) + 4 + 1 + (15-16), with 70 transverse

rows. Laterals rather elongate. Marginals long-aculeate; innermost bi-

cuspid; 7th is largest. Buccal mass short; salivary glands or ducts twice

as long." (H. B. Baker.)

(Named for Dr. R. E. C. Stearns.)

Pristiloma pilsbryi Vanatta Fig. 212.

Pristiloma pilsbryi Vanatta, 1899, Proc. Acinl. Nat. Sci. Phila.. 51: 120. fig. 1 â€”

H. B. Baker, 1931, Proc. Acad. Nat. Sci. Phila., S3: 97, pl. 15, figs. 4. 5.

" Shell imperforate, translucent, light horn colored,

polished; suture deep; spire depressed, composed of five

and one-half slowly increasing whorls; the first two

whorls are smooth, the remainder are deeply radially

suleate, the sulei fading out at the periphery, making

the top of the whorls flatly nodulose. There are about

fifty-two nodules on the last whorl. Base smooth,

squarely convex, giving the shell the form of a thick

rounded disc. Mouth narrowly lunate. Lip sharp, rather

sinuous at the base, with a slight callus near the

columella as in Pristiloma stearnsi; columellar lip slightly

reflexed. Alt. 1.68 nun., greatest diam., 2.56 mm.; least

dian)., 2.4 mm." (Vanatta.)

Diam. 3.4 mm., 6| whorls (Point Ellis).

OREGON: Portland (H. Hemphill). Type 56996 A.N.S.P.

WASHINGTON: Point Ellis and Long Beach. Pacific Co. (II. B.

Baker).

" The sculpture of the spire of this species is very

much like Macrochlamys [Taphrospira] diadema Dall.

It is distinguished from Pristiloma stearnsi Bld. by the

very much deeper and more separated sulei, and the lower spire."

(Vanatta.)

" This species is most abundant under the dense thickets of salal near

the coast; it usually occupies the deeper, more rotten strata of decaying

leaves. The anatomical notes are founded on specimens with immature

but well developed male genitalia, which were collected about 100 yards

from the ocean at the south end of Long Beach, Pacific Co., Wash. (Aug.

10-12). Only salient differences from the structure of P. stearnfii will be

noted.

Fig. 212.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-0

9
 1

9
:3

3
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



LAND MOLLUSCA

399

Fig. 211. Pristiloma areticum, Mt. Rainier, gcnitalia. 2, radula. 3. diagram of

penis and epiphallus. 4, Pristiloma pilsbryi, )enninal parts of immature gcni1alia. 5.

verge. 6, Pristiloma stcarnsi, Clatsop Co., radula 7, penis cut open. S, half of jaw.

9, pallial complex. 10. genitalia. (After H. B. Baker.)
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'' Animal with slightly less pigmentation. Lung wall 6 times as long as

its base or 5 times length of kidney. Kidney H times as long as its bast

or length of pericardium.

" Ovotestis consisting of 6 clumps of alveoli. Albumen gland and uterus

still adolescent but prostate well developed. Spermathecal stalk (Fig. 211:

41 with some glandular tissue in enlarged base but without formation

of a distinct organ as in P. stearnsi. Penis relatively small; penial papilla

(Fig. 211:5) about { length of penis. Jaw with low thickenings of lateral

thirds relatively broader. Radular formula is 11 + 4+1 + 15, with 72

rows; innermost marginal unicuspid or with weak ectoconal angulation."

(H. B. Baker.)

P. IDAHOENSE GROUP (Section Pristinopxis H. B. Baker)

Pristiloma idahoense Pilsbry Fig. 213.

Prixliloma idahoensc Pilshry. 1902, Proc Acad Nat. Sci. Phila., p. 593.

/'. (Pristinopsis) idahocusc Pilshry, H. B. Baker. 1931, Proc. Acad. >Â»'at. Sci. Phila..

S3: 95, l.l. 14, figs. 4-6.

'' Shell imperforate, depressed, the spire low conoid, yellowish corneous.

glossy, smooth except for faint growth-lines, stronger near the suture.

Whorls 6, very narrow and slowly increasing, the last very obtusely angular

at the periphery, very convex beneath, only slightly impressed at the axis.

Aperture very narrowly lunate, the peristome s(mple and thin, the columcl-

lar margin thickened within, suddenly but minutely dilated at the axial

insertion. Alt. 2.1, diam. 3.4 mm." (Pilsbry.)

Height 1.6 mm., diam. 3.2 mm.; 6J whorls.

Fig. 213. Prixlilonin idnhucnsc, type. Scale liner=l mm.

IDADO: Stevens' Ranch. Wciscr Canyon. Adams Co.. Type S2353 A.N.S.P.; al-o

Price Valley, in the same county and Bid Pavet fe Lake. Boise Co. (K. H. Ashmun).

(lulches below St. Joe, Benewah Co.; Orofino Creek, C'leanvnter Co.; Rabliit Creek 2

miles south of Stites and valley of Elk Creek near RigKins. Idaho Co.; Cedar CiTek

Valley near Summit, Kootenai Co.; St. Joe River above A very, between Dorsey and

Twin Lakes, and along Coeur d'Alene River above Larson, Shoshone Co. (H. B. Baker).

This species resembles P. lansingi and P. areticum. It differs from the

latter in having more and narrower whorls, a higher periphery, and a nar-

rower mouth. It differs from lansingi in the larger size, absence of any

lip-rib, the less evenly rounded periphery, and the greater number of whorls.

" The following anatomical notes are largely based on specimens from

near Meadows, Adams Co. (Sept. 12-15) but topotypes (Sept. 171 havc

also been examined. The structure of this species is fundamentally similar

to that of P. lansingi and only salient differences will be noted.
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"-Mantle collar fairly heavy; right neck-lappet remarkably long and

tongue-shaped; left one extensive. Lung wall over 6 times as long as its

base and about 5 times length of kidney. Kidney about l4 times as long

as its base or length of pericardium.

" Ovotestis consisting of three trefoil groups of alveoli; talon (Fig.

217:6) stout and recurved. Uterus quite slender, sacculate. Free oviduct

quite short, with median glandular zone. Spermathecal sac long lanceolate:

>talk with bulbar enlargement which contains some glandular tissue. Vas

deferens with short epiphallus (Fig. 217:4) which enters through base of

apical lH'nial papilla, that is longer than broad. Penis elongate; vergic

capsule slightly swollen, less than ,\ total length; remainder thin-walled,

internally with weak, longitudinal folds. Penial retractor inserting near

basal end of epiphallus. Atrium quite short.

" Jaw similar to that of P. stearnsi but less extensive and relatively

deeper. Radular formula (Fig. 217:5) is 12+7+1 + 19 with 103 rows;

central and laterals more quadrate than in P. lansingi and outermost tri-

cuspid tooth less elongate." (H. B. Baker.)

Pristiloma arcticum (Lchnert) Fig. 214.

Hgulina nretica Lchnert. 1884. Science Record, 2: 172.

Prixtiloiuii uiTticu (Lchnert), Pilsbry. 1899. Proc. Acail. Nat. Sci. Phila.. p. 186. 1,1.

9. figs. 3-5.â€”Dall. 1905. Hamman Alaska Exped., 13:45.

Pristiloma ureticnm (Lehnert). H. B. Baker. 1930. Nautilus. 43: 124; 1931, Proc.

Acad. NiiI. Sci. Phihi.. 83: 9,5, pl. 15, figs. 1-3â€”Berry, Nautilus, 50: 87.

'' Shell imperforate, globose-depressed, most minutely striate, uniform

tawny-brown, glossy. Whorls 5] to 6. convex, very narrow, the last

Fig. 214. Prixtilunni ntciiciiiu. paratype. Srale line = 1 nun.

somewhat convex at base. Aperture depressed, lunar; peristome simple.

acute, the basal margin arcuate. Width 2 mm., alt. 1.5 mm." (E. Lchnert.)

ALASKA: Point Barrow. Lat. 71 25' N'.. Type 10S22S U.S.N.M. Unnlaska; Coal

Harbor. Unga Island. Shumanin>; Orca, Prinre William Sound; Yakutat Bay (Dall).

Duteh Harbor ((!. D. Hanna). Kadiak (S. S. Berry). WASHINGTON: Paradise park

(near timberline on Mt. Rainier) down to near Longinirc (5000-3000 ft.). Pierre Co.

(H. B. Baker).

" It occurs in the moss of the tundra near Point Barrow, where at most

it can have but three months of activity out of the whole year." (Dall.I

It is a glossy shell with the general shape of P. lansinai; growth-striae

faint, spire low-conic, whorls 4 if. slowly and regularly increasing, and last

not disproportionately wide as in P. johnsoni, but about as in P. lansingi.
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402 P1LSBRY NORTH AMERICAN

Aperture narrowly crescentic. The paratype figured measures, height

1.58; diam. 2.66 mm. The width of the spire a little exceeds two-thirds

the greatest diameter of the shell.

It differs from P. stearnsi (Bld.) in surface sculpture and smaller size;

from P. lansingi (Bld.), with which it agrees in the characters mentioned,

as well as in the nearly vertical aperture, it differs in the lower, submedian

position of the periphery, and in wanting the denticulate lip-rib of that

species.

'' Animals from Paradise Park near timberline on Mt. Rainier (Sept.

5-6) have been studied. Their anatomy is compared with that of P.

idahoensc.

'' Sole broadly rounded posteriad. Mantle collar quite deep; right neck-

lappet moderate; left and left accessory ones higher than usual. Lung wall

4| times as long as its base and 3| times length of kidney.

Ovotestis consisting of 5 clumps of alveoli; talon (Fig. 211:1) relatively

smaller. Spermatheca sac ovoid; stalk short, gradually swollen towards

base. Vagina practically absent. Epiphallus quite short and recurved

terminally; entrance into penis lateral, through base of free portion of

apical penial papilla (Fig. 211:3). Penis obovoid, relatively stout and

large; apical half filled by large papilla, of which free part is relatively

short; basal half with large, folded pilaster. Penial retractor inserting

first on epiphallus, but with strands which continue to penial apex and side.

"Jaw very thin and transparent. Radular formula (Fig. 211:2) is

10 + 4 -)- 1 + 14, with 72 relatively straight, transverse rows. First marginal

bicuspid." (H. B. Baker.)

Pristiloma arcticum crateris new subspecies Fig. 215.

The shell is imperforate, depressed, with quite low. conoid spire and

rounded periphery, median in position; pinkish buff, glossy. Sculpture

of weak but subregular ripples of growth below the suture, soon disappear-

ing, leaving the peripheral region and base smooth except for very weak

lines of growth; very fine, close spirals are seen on the upper surface. Thc

Fig. 215. Pristiloma areticum cratcris, type. Scale line = 1 mm.

whorls are regularly and rather closely coiled, the last not unduly wider.

The aperture is narrowly crescentic, the outer and basal margins of the

lip thin, columellar margin slightly spreading, thickened within, reflected
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LAND MOLLUSCA 403

at the insertion in a small callus over the axis. Height 1.5 mm., diameter

2.75 mm.; 5k whorls. H./d. index about 54.5.

OREGON: one mile south of Crater Lake, Klamath Co. (Junius Henderson). Type

anil paratypes 147788 A.N.S.P., others in Coll. University of Colorado.

This shell is smaller than P. idahoensc, with the peripheral convexity

median, not above the middle as in the Idaho snail. It is very similar to

P. areticum, but the base is more flattened, producing a less deeply concave

basal lip and somewhat different shape of aperture, and there is a fraction

of a whorl more.

P. LAxs)Nd) (inorp (Section Pristinoiilrx H. B. Baker)

Pristiloma lansingi (Bland) Fig. 216.

Zouites lansingi Bland, 1875. Ann I.yc. N. H. of N V., 11: 74. figs. 1. '2.

Microphysa lansingi Bland, W. (!. Binney. 1S85, Man. Amer. Land Sh., p. 90. figs.

55, 56.

Pristiloma lansimji (Bland), Pilsbry, 1899. Proc. Acad. Nat. Sci. Phila.. p. 1S7. pl.

9. figs. 1. 2.â€”Dall. 1905. Harriman Alaska Exped., 13: 44.â€”E. P. & E. M.

Chace, 1934. Nautilus. 47: 112.â€”Henderson, 1936, Univ. Colo. Studies , 23: 259.

P. (Pristinopsis) Ii)nsingi (Blanil), H. B. Baker, 1931, Proc. Acad. Nat. Sci. Phila..

.S3: 94, pl. 14. figs. 7-11 (anatomy).

" Shell imperforate, orbicular-depressed, shining, dark horn-colored,

smooth above, at the base substriate; suture impressed; whorls 54, rather

convex, the last not descending, obsoletely angular at the periphery, more

Fig. 216. Pristilamu lansingi, Riverdale, Oregon. Se:

convex at the base, excavated around the umbilical region; aperture narrow,

lunate; peristome acute, the right margin thickened within by an obsoletely

denticulated lamella, columellar margin scarcely reflected. Diam. maj. vix

3. min. 2. 1 mill., alt. 1:\ mill." (Bland.)

Height 1.5 mm., diameter 2.5 mm.; 5| whorls.

BRITISH COLUMBIA: Victoria and Nanaimo. Vancouver Island (Dall). 'WASHING-

TON: Clallam Co.; Esperancr, Suohomish Co.; King Co.; Pierce Co.; Point Ellis. Pa-

cific Co. (H. B. Baker). OREGON: Astoria (typr loe.) and elsewhere in Clatsop Co.;

Multnomah Co.; Clackamas Co. (H. B. B.). Eugene. Lane Co. (Chace); Douglas Co.

(Andrews). Empire. Coos Co. (Chace). CAMKORNIA: Enderl's Bearh and Klamath,

Humboldt Co. (Chace).

The glossy surface has rather close unequally spaced wrinkles of growth,

strongest near the suture, very much reduced on the nearly smooth base,

which is a little impressed around the axis. The periphery is situated

high, the greatest convexity being above the middle, but it is too much

rounded to be called " obsolctelv angular " in adult shells.
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404 P1LSBRY â€” NORTH AMERICAN

The callous rib within the basal and outer margins of the lip is special

to this species. It is variously denticulate at the edge, and becomes very

low near the columella and in the upper arc of the lip. It is formed in

young shells of less than 3 whorls, 1.2 mm. diameter, which sometimes

have two barriers nearly half a whorl apart. In adult shells the earlier

lip ribs are completely absorbed. In young stages the rib is short, without

the weak extensions to columella and posterior angle possessed by the

adult.

'' This species is the most omnipresent Pristiloma in its range, but is

especially abundant in loose aecumulations of dead leaves. The following

anatomical account is mainly founded on topotypes (Aug. 6-11).

" Animal with whitish foot, grayish dorsum of head and black tentacles:

also with some black pigment on anterior part of external lung wall and

along sutural edge of liver; sole rounded posteriad. Mantle collar (Fig.

217:9) quite shallow, with glands invading lung wall; right and left neck-

lappets prominent; left accessory extensive but low. Lung wall 6 times as

long as its base and almost 4 times length of kidney; aerating surface

thicker and more opaque than remainder of wall. Kidney about twice as

long as its base and H times length of pericardium.

" Ovotestis consisting of two groups of alveoli; talon (Fig. 217: 111

large and recurved. Albumen gland lenticular. Uterus swollen and quite

simple. Free oviduct elongate with vague glandular zones near both ends.

Spermatheca with elongate sac; stalk swollen near its base and developing

complexly convoluted, longitudinal plication internally. Vagina moderate.

Prostate almost as long as uterus. Vas deferens developing short, stout

epiphallus which enters laterally between apical and middle thirds of penis.

Penis (Fig. 217:8) elongate; apical ] containing penial papilla which is

followed by a pair of short, rounded, internal bosses on each side of cpi-

phallar entrance; basal Â§ developing two, quite heavy, internal pilasters.

Penial retractor mainly inserting on penial apex but with slender branch

to base of epiphallus. Atrium quite long.

''Jaw (Fig. 217:7) consisting of quite heavy, overlapping plates, which

appear to be firmly fused together and arc somewhat thickened outside of

underlap, i. c.. approaching condition in P. stearnsi). Radular formula

(Fig. 217:10) is 10 t 6-r 1 + 17, with 79 transverse rows. Laterals inter-

urading with marginals; 1st marginal usually tricuspid; 2nd with weak

ectoconal angulation. Salivary glands or their ducts about as long fl>

buccal mass." (H. B. Baker.)

(Named for Mr. A. Ten Eyck Lansing, of Burlington. N. J.. " a yount:

student of mollusks " in 1875.)

Fig. 217. 1. Pristiloma joliiisrnii, Multnomah Co.. Ore., genitalia, albumen gland

cut open to show talon. 2, rndula. 3, diagram of penis. 4, Pristilomn iduhoruir. dia-

gram pcnial apex and epiphallus. 5. radula. 6. genilalia. 7, Pnstiloma Iansingi, ClaMii'

Co.. half of jaw. 8. diagram penis and rpiphallus. 9, pallial complex. 10. radula. 11.

gcnitalia. (After H. B. Baker.)
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Fig. 217. See bottom of page 404 for legend.
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406 PILSBRY â€” NORTH AMERICAN

P. N1CHOL.SONI GROUP (Section Priscoritreops H. B. Baker)

Pristiioma johnsoni (Dall) Fig. 218.

Vitrca johnsoni Dall, 1895. Nautilus. 9: 27. Seattlt' (immature).

Pristiloma (Priscin'itreopx) johnsoai (Dall), H. B. Baker, 1931. Proc. Acad. Nai. Sci.

Phila., 83: 93, pl. 14, figs. 1-3.

Pristiloma tiiylori Pilsbry, 1899, Proc. Acad. Nat. Sci. Phila., 51: 185, pl. 9. iins. 6-S

Nanaimo, Vancouver I.

Retiurlla (Glynhyulima ?) columna Morrison, 1937, Proc. Biol. Soc. Wash., 50: 57.

pl. 4, figs. 8-10 (Okta, Wash.).

'' Shell small, pale waxen-white or translucent, of three and a half

whorls, rather rapidly enlarging, smooth except for delicate radial lines

of growth which are occasionally visible; suture distinct, slightly impressed;

spire hardly elevated but not flattened; periphery rounded, base convex,

imperforate, the pillar lip strongly reflected close to the axis; aperturc

semilunar, sharp edged, the peris'tome hardly flexuous, the upper edge a

little in advance of the lower; resting stages indicated internally by one

or two narrow whitish streaks where the shell is slightly thickened, but

which do not project internally. Height of shell 1, major diam. 2. minor

diam. 1.5 mm." (Dall.)

Height 1.05 mm., diameter 2.35 mm.; 3:1 whorls.

Fig. 218. Pristiloma johnxoni, Olallam Co., Washington. Scale line = 1 mm.

WASHINGTON: near Seattle (P. B. Randolph), Type 130622 U.S.N.M.; paratypr'>

67491, A.N.S.P. Olallam anil Pacific counties (H. B. Baker) ; Olga (C. E. Engberg. type

of R. columna, 362009 U.S.N.M.) OREGON: Clatsop. Multnomah and Clackamas coun-

ties (H. B. Baker). BRITISH COLOMBIA: Nanaimo, Vancouver I. (G. W. Taylor, type of

P. taylori); near Duncan (A. W. Hanham).

The depressed shape and small spire, with wide last whorl, as seen in

apical view, separate this species from others of the region.

'' This species varies considerably in size at sexual maturity and in the

relative magnitude of the last whorl. As a rule, the largest shells appear

to have the most expanded last whorls. Animals from Rivcrdale, .Mult-

nomah Co., Oregon ( Aug. 1-5) have been especially studied: they will be

compared with those of P. nicholsoni.

" Animal white with small, black eye-spots; tessellae large but low; foot

narrowly rounded, almost pointed posteriad. Ovotestis consisting of 2

clumps of alveoli; talon (Fig. 217:1) relatively large and completely

buried in albumen gland. Uterus coarsely sacculate. Free oviduct stouter.

Vas deferens with more slender epiphallus. Penis (Fig. 217:3) elongatc,

slightly swollen in apical half, which contains large penial papilla (about }
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LAND MOLLUSCA 407

as long as penis) and a very heavy, glandular pilaster; basal half thin-

walled, internally with weak, longitudinal folds. Jaw still lower, narrower

and with more numerous thickenings. Radular formula (Fig. 217:2) is 10+

3+1 + 13, with 55 transverse rows; central and laterals more nearly equal

in size." (H. B. Baker.)

(Named in honor of Professor 0. B. Johnson.)

Dall described an immature individual. The adult form was described

as P. taylori as follows:

'' Shell imperforate, discoidal, thin, transparent, corneous, clearly show-

ing the yellow soft parts when these are dried in it; surface smooth and

glossy, with faint growth-striae. Spire almost flat, comparatively narrow,

slightly more than half the greatest diameter of the shell; whorls four, the

nucleus rather large, whorls slowly increasing, the last wide, double the

width of the preceding, equably rounded at the periphery, flattened beneath,

with a deep indentation around the axis. Aperture oblique, broadly lunate;

peristome simple, thin and acute, the upper termination inserted decidedly

above the periphery, baso-columellar margin straightened. Alt. 1.1; great-

est diameter, 2.5; lesser, 2.16 nun.'' (Pilsbry.)

Retinella colunma Morrison proves, by comparison of the types, to be

the adult stage of P. johnsoni; Mr. Morrison concurring in this decision.

Pristiloma nicholsoni H. B. Baker Fig. 219.

Pristiloma nicholsoni H. B. Baker. 1930, Nautilus, 43: 121, pl. 5. figs. 5-7.

Pristiloma (PriscoIatreops) nicholsoni H. B. Baker, 1931, Proc. Aead. Nat. Sci. Phila.,

S3: 92, pl. 13. figs. 5-7.

"Shell: minute, rimate, thin, vitreous. Color: light horn, almost white.

Whorls: 4:j, quite rapidly increasing in diameter, well rounded, although

slightly flattened above; suture beveled over each preceding whorl so as

to appear broadly margined. Apical whorls: apparently smooth. Sculp-

ture of later whorls: growth-lines irregularly spaced, faintly impressed,

slightly stronger on umbilical side and very weakly arcuate at suture;

spiral striae weak and closely spaced (somewhat like in Zonitoides

arboreus). Umbilicus: small and rendered rimate by peculiarly expanded

columellar angle of peristome. Aperture: narrowly crescentic and nearly

vertical. Peristome: sharp and simple on palatal and basal sides, but ex-

panded towards columellar angle, which is free from preceding whorl so

that it forms a triangular tongue which almost hides the umbilicus.

"'Cotype: alt. 1.08 mm., maj. diam. 187 (2.02 mm.), min. diam. 169

(1.82 mm.), alt. apert. 90 (.97 mm.), diam. apert. 101 (.98 mm.); apical

whorls eroded. Another cotype: alt. 1.05 mm., maj. diam. 196 (2.06 mm.),

min. diam. 175 (1.84 mm.)", alt. apert. 89 (.94 mm.), diam. apert. 104

(.98 mm.); 4:} whorls." (H. B. Baker.)

CALIFORNIA: Under picces of wood on hillside near spring brook (first small branch

below Big Carson Creek) about two miles south of I.agunitas. Mnrin Co. (John Nichol-

son and H. B. Baker), Type 149978 A.N.S.P.

" In general appearance, this species is most like Vitrea johnsoni Dall,

from Seattle. Washington, which was named from incompletely developed
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Fig. 219. Pristiloma nicholsoni, cotypes X about 18 (after Baker).

specimens (paratypes examined) of what was later much more recognizably

described as Pristiloma taylori Pils., from Nanaimo, Vancouver Island.

But, when adult, P. johnsoni has more rapidly expanding whorls than the

Californian species and is imperforate, while the columellar expansion of

P. nicholsoni, although similar in shape, is depressed below the umbilicus

so as to leave an open rima." (H. B. Baker.)

'' The following anatomical notes are based on two paratypes (July 19.1.

Both specimens have immature female genitalia, but the male sexual organs

appear to be fully developed.

"Animal whitish; eyes gray; foot with very coarse tessellation; solc

abruptly pointed posteriad. Mantle collar deep; right neck lappet moder-

ate; left ones low. Lung wall about 24 times as long as its base or length

of kidney. Kidney 1.] times as long as its base or length of pericardium.

" Ovotestis consisting of four groups of alveoli; duct (Fig. 225:5)

moderately swollen; talon lanceolate. Free oviduct moderate in length,

almost covered by glandular zone. Spermathecal sac clavate, imbedded

parallel to posterior margin of diaphragm just in front of intestinal S-loops.

Vagina short. Prostate well developed. Vas deferens enlarged terminally

to form a short epiphallus, which does not loop beyond penial apex; termi-

nal opening through base of penial papilla, very near penial apex. Penis

exceptionally large (swollen in each of my specimens by what appears to

be a larval trematode); internal structure otherwise similar to that in

johnNoni (Fig. 225:3). Penial retractor inserting on apex of penis. Atrium

very short.

"Jaw (Fig. 225:7) with broad, very low thickenings. Radular formula

(Fig. 225:0) is 9-"-5+1 + 15, with 64 transverse rows; 1st lateral much

larger than central or 2nd tooth; marginals relatively short and broad,

innermost unicuspid." (H. B. Baker.)
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LAND MOLLUSCA 409

Pristiloma shepardae (Hemphill) Fig. 220.

Zonites shepardi Hcmphill. in W G. Binney, 1892, 4th Suppl., Bull. Mus. Comp.

Zool., 22: 167.

[?1 Vitrcii shepurdi Berry, 1930, Nautilus, 43: 113, lower center fig. (False Bay.

CaU.

Pristiloma (Priscovitreops ?) shepardi (" Hemphill " W. G. Binney). H. B. Baker,

1931, Proc. Acad. Nat. Sci. Phila., 83: 92. pl. 20. fig. 3.â€”M. W. Williams , Jour

Ent. and Zool., 32: 22.

"Shell umbilicated, very small, depressed; whorls 3 or 3|, shining,

transparent, smooth, somewhat flattened; sp(re scarcely elevated above

the body whorl; aperture oblique, oval; peristomc simple, acute, its ends

Fitr. 220. Pristiloma shepardae. paratypc. diameter 2.45 mm. (After H. B. Baker.)

hardly approaching; suture well impressed, umbilicus pervious, and moder-

ately large for so small a shell. Cireat diameter 2 mm. Height 1 mm."

t Hcmphill.)

CALIFORNIA: Santn Catalina Island (Hemphill). Scorpion Harbor, Santa Cruz

Island (Williams).

" This little shell belongs to the planulate forms, and somewhat re-

sembles a minute Z. whitncyi. I dedicate it to Miss Ida Shepard [Mrs.

Oldroyd] in recognition of her active services among the mollusks of Long

Beach, Cal., where she resides." (Hcmphill.)

A paratype (A.N.S.P. 86664) is figured. Height 1.04 mm., diameter

2.45 mm., width umbilicus 0.46 mm.; its aperture measures: altitude .85

mm., diameter 1.07 mm. Its umbilicus goes 5.3 times in the major dia-

meter; 4 whorls.

Pristiloma orotis (Berry) Fig. 221.

Viln'a oroti's Berry. 1930. Nautilus, 43: !13. [not upper 3 fi.Es.l

Pristiloma (Prisriivitreops ?) uni)is (B(rry). H. B. Baker. 1931. Proc. Acad. Nat.

Sd. Phila., S3: 92.

''Shell small, thin, whitish horn-color, translucent. Whorls 3:J. moder-

ately convex, regularly enlarging, smooth, except for the weak incremental

lines, and the traces of spiral striation noted below. Surface highly pol-

ished, with a waxy luster; occasional whitish resting marks on most speci-

mens, and sometimes also whitish spirals in the shell. Suture distinct,

appressed; spire very low-conic; base convex, umbilicate: umbilicus wide
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and with the earlier whorls perspectively visible within, contained about 5

times in the shell diameter; periphery rounded. Aperture rounded, moder-

ately descending, the lip sharp, and with a slight subangulate reflection at

the umbilicus. Spiral striation quite strong in umbilicus, and also very

finely and delicately developed on the upper surface, where, however, it i?

not always easy to make out. Max. diameter of type 2.60, min. diameter

2.24, alt. 1.36, diameter umbilicus .52 mm." (Berry.)

Fig. 221. Pristiluma orotis, type, drawn by S. S. Berry.

CALIFORNIA: Near the sawmill on south ridge, of Palomar Mountains, east of Palo-

mar resort, San Diego Co.. California; in woodsy ravine under fallen logs and hark; li)

specimens (S. S. Berry and Willis G. Craig), Type 7095 of the author's collection. Para-

types No. 6552 of the same collection, others to be deposited in the San Diego Museum

of Natural History and the Academy of Natural Sciences of Philadelphia (No. 150472).

" The umbilicus of this species is slightly larger (5.0 times in maj. dia)u.)

than in shepardi, and the whorls increase a little more gradually in the

paratypes of orotis examined." (H. B. B.)

Fig. 221 A. Upper 3 figs., species unknown; lower fig. Pristiluma shcpanli (after

Berry).

The figures furnished by Dr. Berry which appeared with the original

description of orotis are reprinted here as Fig. 221A. They arc clearly not

that species, but something entirely different, though no one appears to have

noticed the mistake hitherto. It was one of those exasperating errata which

may sometime waylay any author and then slip by an editor. Fig. 221 is

from later drawings of Dr. Berry's type.

"This minute but very beautiful snail, in form, color, and texture

suggests V. gabrielina (Berry), its not distant neighbor to the north, and

especially V. shepardi (Hemphill); but the much smaller size, the fewer

whorls, and the wider, more perspective umbilicus serve amply to distinguish
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LAND MOLLUSCA 411

it from the former, while if my single specimen of ahepardi from False Bay

(Fig. 221A lower fig.I be correctly identified, the latter is a flatter, more

lenticular shell with a more oval aperture. In specimens taken alive the

umbilicus was almost invariably occluded by a translucent film resembling

dried slime, as in the preceding species.... Mr. H. B. Baker has kindly

made direct comparison between paratypes of V. orotis and some of Hemp-

hill's originals of T", shepardi from Santa Catalina Island (A.N.S.P. 86664).

He writes that ' shepardi is about the size of orotis, but is decidedly more

lenticular, with more depressed, more rapidly increasing whorls (. 1 whorl

less in similar diameter), with a relatively smatler umbilicus and with a

slightly impressed suture.' " (S. S. Berry.)

" The specific name chosen is derived from oros mountain, -r the suffix

-tis, inhabitant of."

Pristiloma gabrielinum (Berry) Fig. 222.

PuUta yabriclina Berry. 1924. Nautilus. 37:130. fig. 3.

Ptistiloma giibriiIiuum H. B. Baker. 1930. Nautilus, 43:123; 1931 Proc. Aead. Nat.

Sci. Phila.. 83:91. pi. 13, fitr. 12 (teeth).

" Shell small, thin, whitish horn color, translucent. Whorls 44 to 5.

regularly enlarging, smooth, except for the very weak and indistinct incre-

mental lines; surface highly polished, with a waxy luster. Suture distinct,

slightly impressed; spire scarcely elevated; base convex, umbilicate, the

umbilicus narrow, being contained in the adult shell diameter about S4 to

Fitr. 222. Pristiloma gabrielinum, (after Berry).

94 times, but deep and permeable; periphery smoothly rounded. Aperture

oval, oblique, very slightly descending, the lip sharp and only a little

reflected at the umbilicus." (Berry.)

Alt. 2.2 mm., greater diameter 4.3 mm., lesser 4 mm., diameter umbilicus

0.5 mm.; 4| whorls. Type.

Two paratypes from Camp Estelle measure: 2, 3.6, 3.2, 0.36 mm., 44

whorls, and 1.7, 3.2, 2.9, 0.43 mm., 4 whorls; one from above camp Baldy

measures: 2.5, 4.8, 4.4, 0.5 mm., 5 whorls.

CALIFORNIA: near Camp Estelle, Upper San Antonio Canyon, San Gabriel Moun-

tains, alt. 5100-5200 feet (E. P. & E. M. Chace), 3 specimens", Type 5033 Berry Coll..

paratype 128347 A.N.S.P. Also from alt. 5.500 ft.. Icchouse Canyon, San Gabriel Mts..

from a wood rat's nest (George Willett, Oct. 3. 1918), 1 dead shell.
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'' The following anatomical notes are based on a sexually mature, pre-

served animal, which was collected Nov. 2, 1930, near Camp Baldy, Bear

Canyon, San Gabriel Mts., Los Angeles Co., Cal., by E. P. and E. M. Chacc,

and which was very kindly sent me by the former.

" Animal white, but tips of ommatophores grayish and eyes black.

Mantle collar heavy, with prominent neck-lappets; right and accessory left

ones each produced externally into a triangular shell lobe. Lung about

three times as long as its base and 2\ times length of kidney. Kidney

about twice as long as its base and H times length of pericardium.

'' Ovotestis consisting of five groups of alveoli; duct swollen and convo-

luted; talon much as in johnsoni. Uterus plicate-sacculate. Free oviduct

stout, almost as long as vagina; surrounded by glandular zone. Sperma-

thecal sac much as in nicholsoni. Vagina quite short. Prostate complete.

Epiphallus short and conical, entering penial apex much as in johnsoni.

Penis very large, shaped like that of johnsoni but with apical * recurved;

apical }- smooth externally, demarcated by a basal constriction and con-

taining large penial papilla; basal ;"; with glandular wall and with internal

pilaster that extends almost to base. Penial retractor inserting near middle

of recurved limb of penis at 1353 angle (i. c., attachment inverted*. Atrium

short.

" Jaw similar to that of nicholsoni. Radular formula of dried-in para-

type (Fig. 225:12) is 13 4 5 + 1 + 18, with 64 transverse rows; innermost

marginal bicuspid." (H. B. Baker.)

Submenus PRISCOVITREA H. B. Baker

Pristiloma chersinella (Dall) Fig. 223 a.

Helix chcrsinella Dall, 1886. Amer. Jour. Conch.. 2:328. pl. 21, fig. 4.

Zonites chrrsinellus Dall. W. G. Bmney. 1883, Bull. Mus. Comp. Zoo1.. 11:142.

fig.; 1885. Man. Amer. Laud Sh.. ii. 87. ntr. 52.

Pristiloma (Priscoviltca) rhersiuclla (Dall). H. B. Baker. 1931, Proc. Acail. Nat.

Sci. Phila., 83:90. pl. 13. fins. 8-11.

" Shell small, somewhat elevated, smooth, except that the lines of

growth are occasionally indented; umbilicus minutely perforate: aperture

semilunar and slightly oblique; whorls rotund, 44 to 5 in number; suture

Fig. 223. a. Pristiloma chcrsiuclla, Palisade Meadow. Cal. I), Prlstilunia \rnxeo-

censc, Bis Payette Lake, Boise Co., Idaho. .Scale linc=;l nun.
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LAND MOLLUSCA 413

impressed, not deep; lip not thickened or reflected. Color yellowish, trans-

lucent. Maj. diam. 0 14 in., min. diam. 0'13 in., alt. (in" type) 0'09 in."

(Dall.)

^CALIFORNIA: Calaveras Big Trees, north group, Calaveras Co.. Type 109442

U.S.N..\I. Many places in Calaverus. Mariposa. Mono, Fresno and Tulare counties

(Hemphill. Ferriss. Lowe. H. B. Baker). OREGON : Ouxy, east shore Upper Klamath

Lake. Klamath Co. (H. B. Baker).

The conic spire and the open, though very small, umbilicus, differentiate

it from other species. The glossy surface shows only faint wrinkles of

growth and no spiral lines. The umbilicus is contained about 94 times

in the diameter. Large shells measure:

Height 1.85 mm., diameter 3.25 mm.; 5 whorls.

Height 2.1 mm., diameter 3.55 mm.; 5} whorls.

" The following notes of anatomy are principally founded on animals

from the Mariposa (July 2-6) and the Calaveras (July 12) Big Trees.

Specimens near maturity from the east shore of Upper Khunath Lake (July

28) have also been examined.

'' Animal with considerable black pigmentation on foot, mantle edge,

over hindgut and along sutural edge of liver; sole narrowly rounded poster-

iad; caudal mucous pore a very short slit. Mantle collar extremely deep:

right neck-lappet very large, left one low. Lung wall almost 3 times as

long as its base or length of kidney. Kidney about H times as long as its

base or length of pericardium.

" Ovotestis (Fig. 225:10) consisting of three clumps of clavate alveoli;

duct rather slender; talon obovoid. Albumen gland large; uterus coarsely

sacculate. Free oviduct short; anterior half with glandular zone. Sperma-

thecal sac subspherical. Vagina long and stout. Prostate without alveoli

along apical half. Vas deferens thin-walled and swollen throughout most

of its length; looped across below apex of penis; penial papilla (Fig. 225:111

small, projecting inward from a little, lateral lobe of penis. Penis elongate,

thin-walled, with an attenuate apical extension beyond penial papilla and

with two or three, longitudinal folds internally. Penial retractor inserting

on penial apex. Atrium well developed, with a vaguely glandular exterior.

"Jaw (Fig. 225:8) consisting of large, irregular, overlapping plates

which appear to be firmly soldered together. Radular formula of topotype

(Fig. 225:91 is 11 + 9+1 4 20, with 88 rows; of a dried-in specimen from

Fresno Co. 12 + 9+1+21. with 79 rows. First lateral not much larger

than central or second tooth; laterals numerous and gradually intergrading

with marginals; innermost marginal bicuspid or rarely tricuspid; second

marginal usually bicuspid. Salivary glands about as long as 1n)ccal mass;

ducts 'somewhat longer.

" The relatively weak penial and epiphallar development in my material

may be seasonal condition, but the albumen glands and uteri are certainly

mature. The specimen from the Mariposa Big Trees (animal figured) is

the largest that I have seen." (H. B. Baker.)
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414 P1LSBRY â€” NORTH AMERICAN

Pristiloma wascoense (Hemphillj Fig. 223h, -'24.

Touitrs (Cunulux.') wascocusis Hemphill. 1911. Trans. San Diego Soc. Nat. Hisi.,

1:102. Wasco Co., Ore., also near hateni, Ore.

[?1 Politu clicrsinella Dall, Berry, 1919, Proc. Acad. Nat. Sei. Phila., 71:196. 199.

203 Glacier Nat. Park, Montana.

Prixltioma chrtniiiclla irascorusc (Hemp.), H. B. Baker. 1930, Nautilus, 43:123.

" Shell small, smooth, shining, transparent, perforate, consisting of 4.

]

or 5 convex whorls, the last a little more tumid than the penultimate

whorl; striae of growth very fine, hardly perceptible under a strong pocket

Fig. 224. Pristiloma wascucuse, type and paratype from photograph, actual size

and enlarged.

lens. Suture distinct, well impressed; aperture moderately narrow, semi-

lunar; outer lip pimple, acute, not falling at its upper termination; col-

umellar portion of the shell, very convex; base of shell convex, hardly

excavated around the umbilicus; umbilicus small and deep. Clreat diam.

2, height 1 mm." (Hemphill.)

UREGIIN : Wasco County, also near Salem. Marion Co. (Hemphill).

" This small shell seems to be new. It has the aspect of Tonitcs

chersennellus Dall, but is about half the size of that shell, with about

the same number of whorls. The aperture is narrow and resembles that of

L. capsella Old." (Hemphill.)

Figure 224 is from photographs furnished by Mrs. Oldroyd, said to

represent the type and paratype. The umbilicus appears to be partly

covered, but the prints are rather indefinite. The difference from cher-

sinelta seems to be mainly a matter of size, as noted by Hemphill. While

it is probably a small northern race of that Sierra Nevada species, as Dr.

H. B. Baker intimated, the exact relation of wascoense and the following

Idaho and Montana forms to chersinella remains to be seen when the types

or topotypes of vascoensc can be studied.

Specimens which are referred provisionally to wascoense have been seen from

Idaho: along creek east of Meadows (old town). Adams Co.; A.N.S.P. 82339. Bin

Payette Lake. Boise Co. (Rev. E. H. Ashmun, Fig. 223h) ; A.N.S.P. 82367. Price Valley.

AVeiser Canyon, Washington Co. (Ashmun). East Fork Willow Creek, Shoshone Co.

(H. B. Baker). Also in Oregon, Wallowa Valley above Wallowa Lake. Wallowa Co.

(TI. B. Baker).

The shell figured measures, height 1.25 nun., diameter 2 mm.; 4| whorls.

While these places are partly in about the same latitude as HemphiU's

types, they are in a rather different snail association.
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The shells from Glacier National Park, Montana, reported as ckeminella

by S. S. Berry, are larger, one given by him measuring, height 1.5 mm.,

diameter 2.6 mm., 4Â§ whorls. It may not be full grown. Berry writes:

" I am unable to distinguish the present specimens from material taken

in the California Sierras, in spite of the tremendous jump in range. Com-

pared with a somewhat larger specimen of the latter taken near Lake Tahoe

by Mr. Allyn G. Smith, the largest of the Glacier Park shells has about

one-half a whorl more, has rather more evenly rounded whorls and aperture,

and a rounder, flatter spire. ... It has not been reported previously outside

of California, where it is a characteristic alpine form."

Subgenus OGARIDISCUS Chamberlin & Jones

(Ogarri, Gosiute Indian name of the Oquirrh Mountains. + DWM.S.I

Pristiloma subrupicola (Dall)

II guliua xubrupicola Dall in Packard. 1877. Bull. U. S. (ieol. Surv. Terr.. 3, no. 1.

p. 163, fig. 7â€” W. G. Binncy, 1883, Bull. Mus. Comp. Zool., 11:139. pl. 4,

figs. H., i., reprint of Dull's description and figures, as a synonym of Zouites

indentatus. â€” Cooper. 1888, Proc. Cal. Acad. Sci., (2d. ser.) 1:14 (Alta, Placer

Co. at 3600 ft., ident. by Dall).

Ogariiliscus subrupicola (Dall), Chamherlin & Jones. 1929, Bull. Uuiv. Utah, 19:96,

fig. 42.

Vitrca subrupicola Dall, 1895. Nautilus, 9:27.

Pristiloma (Ogaridiseus) subrupicola subrupicola ("Dall" Packard), H. B. Baker,

1931, Proc. Acad. Nat. Sci. Phila.. 83:89, pl. 13. figs. 1-4.

[?l T" [Urca] subrupicola . . . var. spelaca Dall, 1895, Nautilus. 9:27 (Cave City, Cal.).

I?l Pristiloma (Ogaridiscus?) subrupicola (?) spelacum (Dall), H. B. Baker. 1931,

Proc. Acad. Nat. Sci. Phila., 83:90.

" This little shell is best described by a comparison of its various

characteristics with those of H. indentata Say, as given by Dr. Binney in

his Land and Freshwater Shells of the United States (part I, p. 35). " //.

subrupicola, while exhibiting radiating lines of growth, some of which are

more conspicuous than others, does not show any such well-marked grooves

or indentations as are figured by Morse (Land Shells of Maine) in inden-

tata, and which form its most striking specific character. The former has

five and a half whorls, with a greatest diameter in the largest specimen of

0.14 inch, while indentata has but little more than four, with a diameter of

0.20 inch. The former is perfectly pellucid, while the latter has a peculiar

whitish spermaceti-like luster. //. subrupicola has the last whorl smaller

proportionally than indentata, and in fact the increment of the whorls in

the former is much more regular and even. The umbilicus in both is

precisely similar.

Fig. 226. Pristiloma subrupicola, topotype. Scale line = 1 mm.
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Fi&r. 225. Sec bottom of PMISC 417 for
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" Thc animal of subrupicola varies from whitish to slaty; the granules

of the upper surface of the foot are remarkably coarse and well marked.

The tentacles are, as contracted in aleohol, hardly perceptible; the eye-

peduncles, are from the same cause, not extended, but appear to be as

usual in the genus, and to possess normal ocular bulbs." (Dall.J

UTAH: Clinton's Cave, ea>t of Luke Point Station, Tooele Co. (A. S. Packard.

E. Berry. H. B. Baker and others), paratypes 67356 F.S.X.M. IDAHO: east fork of

Willow Creek. Shu>lume Co. (H. B. Baker). Onut;o.\: Pine Creek Valley, above

\\Yston. 1'uiatilla Co. (H B. Baker).

The strongly depressed shell is nearly smooth, but on the latter half

of the last whorl there are usually some unevenly spaced impressed grooves,

and in places on the base very weak fine spiral striae can be seen. The

umbilical perforation is very small, and in some specimens (Fig. 226) it

is closed by a small expansion at union of columclla with the parietal

callus. Topotypic specimens collected by Dr. H. B. Baker measure:

Height 1.4 mm., diameter 2.9 mm.. 4 whorls.

Height 1.55 mm., diameter 3.2 mm., 4:\ whorls.

According to Dall, the largest shell in the type lot of subrupicola has

5.] whorls with a diameter of 0.14 inch 1= about 3.5 mm.). Later he stated

that a specimen of 2.7 mm. diameter has 4 whorls. A paratype, perhaps

this same specimen, diameter 2.9 mm., has 3| whorls. It may be doubted

whether this species ever has 54 whorls, as stated in the original description.

That was probably an error for 44. This original 0.14 inch specimen was

probably returned to Packard for figuring, and is now lost, but three of the

original lot, which I have seen through the courtesy of Dr. Bartsch. are

preserved as 67356 U.S.N.M.

''Animal practically without pigment; sole narrowly rounded, almost

pointed posteriad. Mantle collar (Fig. 225:11 heavy with well developed

glands that invade lung wall (as commonly in small species): right neck-

lappet small; left large and wide. Lung wall 3| times as long as its base

or 2} times length of kidney. Kidney over tw)ce as long as its base or

length of pericardium.

'' Ovotestis consisting of two groups of clavate alveoli; duct (Fig. 225:4)

swollen; talon large, clavate. Uterus sacculate. Free oviduct medium in

length, spermathecal sac long ellipsoid; stalk swollen near base where it

contains high longitudinal plicae and some glandular tissue. Vagina quite

long; receiving near middle an elongate caecum (Fig. 225:3) with heavy,

muscular, externally polished wall and containing an elongate papilla

(stimulator?). Prostate without distinct alveoli along apical third of

seminal groove. Vas deferens elongate; passing through penial sheath so

that epiphallus forms a closed loop: terminal opening near base of penial

papilla. Penis relatively small, almost filled by large papilla. Penial re-

tractor arising near middle of diaphragm and inserting on epiphallar loop.

Atrium very short.

Fig. 225. 1. Pristiloma subrupicala. togotypes, pallial complex. 2. radula. central

and 1st. 4th and 5th laterals, and diagram of transverse row. T. 3. diagram of penis.

''piphallus. vagina and vaginal raecum. 4. genitalia. 5. Pristiloma nicholsoni, para-

tvpes. genitalia. 9 organs immature, pcnis swollen by enclosed parasite. 6. radula.

7. half of jaw. 8. Pristiloma chersinclla, Mariposa Co., half of jaw. 9. radula, Calaveras

C'o. 10. genitalia. 11. apex of penis and end of vas deferens. 12. Pristiloma gabrirli-

uum paratype. radula. (After H. B. Baker.)
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" Jaw thin, narrow and transparent; structure much as in P. chersinella.

Radular formula (Fig. 225:2) is 11 + 5+1 + 16, with 68 transverse rows;

5th tooth transitional but all marginals unicuspid." (H. B. Baker.)

Pristiloma subrupicola spelaeum (Dall)

" Vitrca " subrupicola var. spelaea Dall is known by the following notes

only:

" It may be mentioned that the original types of V. subrupic'ola were

collected at Clinton's Cave, Utah, by Dr. Packard; while much larger

specimens, though with the same number of whorls, were collected later at

Cave City, Calaveras Co., California, by Hemphill. After careful study

I have found no characters except size to separate these from the Utah

specimens, but in view of this difference the former may take the varietal

name of spelaea. Neither form can be confounded with V. indentata by

any one who critically compares good specimens. A specimen of V. sub-

rupicola with four whorls has a major diameter of 2'7 mm.; one of the

variety, with exactly the same number of whorls, measures 4'0 mm., and

my largest specimen 5'5 mm." (Dall.)

HAWAIIA Gude

Ilawaiia Giide. 1911, Proc. Malac. Soc London. 9:272, type by original designation

Helix Kaieaiensis Pfr. (= Helix minnscula Bmney, teste H. B. Baker, 1930, Occ.

Pap. Mus. Zool. Univ. Mich., 220:34). Type by subsequent designation by

Giide, 1911, on undated and unpaged erratum issued with Proc. Mal. Soc.. 9,

" Helix hawaiienses Anccy " [1 = Vitrca hawaiiensiB Ancey. 1904. Proc. Malac.

Soc. London., 6:120lâ€”Cooke, 1921, Ocas. Pap. Bishop Mus., 7:271 (nomen-

clature).

Pscudovitrca H. B. Baker, 1928, Proc. Acad. Nat. Sci. Phila.. 80:24. 25, type Helix

miniiscula Binncy from Emmet Co.. Mich.; 1929, Proc. Acad. Nat. Sci. Phila.,

81:261.

Pscndohyalina Morse, in part, and of some later authors.

[?l Macffillivrayella Preston, 1913, Ann. & Mag. Nat. Hist., (8) 12:532. for M.

crystalline Preston (==//. miriuseula according to Peile). Not M aegillivrayclla

Ashmead, 1899 (Hymenoptera)â€”Iredale, 1945, Australian Zool., 11:64.

The thin, light colored shell is openly umbilicate, depressed, with low,

convex spire of few (4 to 5) whorls, the last tubular; sutures well impressed.

Aperture broadly rotund-lunate, the peristome thin.

Sole undivided and according to Sterki showing no waves in progression.

Genital orifice behind and below right ommatophore. Penis slender, longi-

tudinally folded within, continued shortly above entrance of epiphallus, with

terminal retractor. Epiphallus rather large, longer than penis. Sperma-

theca on a long duct. Radula: centrals with well developed ectocones.

laterals bicuspid, marginals all unicuspid.

This North American genus was named for Hawaii, where the type

species happened to be introduced many years ago and had been renamed

as a native snail. The singularly inappropriate generic name Hawaiia was

owing to the circumstances that its author had only a hazy idea of the

shell he was naming, and knew nothing whatever about its long history in

scientific literature, or its affinities. Dr. H. B. Baker has given the follow-

ing account of the anatomy of H. minuscula.
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'' Animal: light-colored. Foot: rather small and not especially elongate;

sole uniform with posterior end narrowly rounded; peripodial angle of tail

rounded, slightly protruded over inconspicuous mucous depression. Mantle

collar: quite wide and heavy; right and left neck-lappets medium in size.

Lung: about 4 times as long as its base and a little over twice length of

kidney; wall very heavy and muscular; pulmonary vein large, with broad

muscle strands on either side; minor venation inconspicuous. Kidney:

about 2] times as long as its base or twice length of pericardium. Anus:

carried forward to mantle edge.

Fig. 227. Ha"caiia minuacula. Michigan, a. left view of dissected gcnitalia. Vas

deferents is straightened out from penioviducal angle and penial retractor is lifted above

it. b. Radula: central, 1st. 4th and 6th teeth, c, penis and accessories, d. left view

of carrefour and base of hermaphroditic duct after removal of albumen gland. (After

H. B. Baker.)

" Ovotestis (Fig. 227a): a slightly lobate, ellipsoid body, embedded

lengthwise in liver; duct quite long, swollen in basal half of its length; talon

(fig. d) long-stalked, caecoid tip recurved; carrefour ellipsoid. (Both talon

and carrefour are deeply imbedded in albumen gland.) Uterus: elongate,

sacculate basally. Free oviduct: short, most of wall with yellow, glandular

development. Spermatheca: elongate sac imbedded near base of albumen

gland; stalk of long type, with thick-walled swelling at its base. Vagina:

very short. Prostate: about f length of uterus. Vas deferens: attached

to basal $ of uterus; free region slender, carried into penioviducal angle by

right ocular retractor. Epiphallus (Fig. 227c): twice as long as penis;

apical $ swollen, with thick, apparently glandular wall and large plicate

lumen; basal f more slender, with heavy muscular wall and relatively
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420 PILSKRY â€” NORTH AMERICAN

smaller lumen; penial papilla represented by a heavy pilaster which n)n-

from al)cx of penis to just below epiphallar onfice. Penis: quite small

and slender, with heavy wall and strong longitudinal folds; apex acuminate,

continued above epiphallar opening to form a conical flagelloid portion.

Penial retractor: slightly longer than penis; msertion at apex of flagelloid

portion: intimate sheath complete. Cloaca: of medium length; opening a

short distance behind and below base of right ommatophore.

" Columellar muscle gives off: 1) heavy buccal retractor which is almost

completely separate; 2) left free retractor near origin; 3) right free muscle

slightly below; and continues to 4) heavy tail fan. Free retractors: each

divides near middle of its length into about equal lateral and tentacular

muscles; both laterals slender and more nearly free from tail muscles than

usual; right lateral with strand to base of cloaca; right ocular traversing

peniovidueal angle. Mantle retractor: exceptionally heavy.

" Radular formula (Fig. 227b): 13-4-1-17; 57 transverse rows counted,

with shape as shown by Morse (l.e.). Central: base squarish, mesoeone

medium, ectocones well developed. Laterals: bicuspid, but with broad

entoconal shelf; first slightly smaller than central, but fourth much smaller.

Marginals: all unicuspid, with exceptionally broad bases and heavy, oblique

blades; largest one not much longer than central. Salivary glands: tri-

angular, about J as long as buccal mass; ducts twice as long as glands.

Intestine: S-loops more deeply imbedded in albumen gland than usual,

although accompanied by considerable liver tissue.''

Hawaiia minuscula (Binney). Fifi. -^ a. b.; 229: 1-3.

Helix iÂ»iuusrula Biuney. 1S40, Boston .lour. Nat. Hist.. 3:435 (1841?). pl. 22. fig. 4.

Zouites minuseulus Binn. W. G. Binney, 1878. Terr. Moll.. 5:118. pl. 17. fig. 2:

pl. iii. fin. H (teeth).â€”O:ill. 1885. Proc. U. S. Nat. Mus.. 8:270 (synonymy.

distribution).

Zonitoiilrx miiniseulus Binn., Pilsbry, 1898, Nautilus. 11:131â€”Walker. 192S Terr.

Moll. Alabama, p. 99.â€”L)all. 1905. Harrimaii Alaska Exped.. 13:43.â€”Henderson.

1924, Univ. Colo. Studies. 13:148.â€”Johnson. 1915, New England Fauna. Occas.

Pap. Boston Soc. N. H. 7 (no. 13): 203.

PseudnhguIinii minuscula Binney. Morse, 1864, Jour. Portland Soe. N. H.. 1:16.

fig. 34. jaw; pl. 7. fig. 35. tcrth.

Chanomphnlus minnsculus Binney. Strebel. 1S80. Britrag ete., 4:19, pl. 4, fig. 10.

Pxrudovitrca minuscula minuscula (Binncy). H. B. Baker. 1928. Proc. Acad. Nat.

Sci. Phila.. 80:25, pl. 5. figs. 1-4; 1929/81:261, pl. 10. figs. 1-3.

Huwaiia minuscula (A. Binney). H. B. Baker. 1941. B. P. Bishop Mus. Bull..

166:322. pl. 61, figs. 13-15 (Molokai. T. H.).â€”A. J. Peile. 1936, Jour, of Conch..

20:281 (synonymy).88

[Zonites minuaculus var.l alachuana Dall. 1885, Proc. U. S. Nat. Mus.. 8:270.

Pseudovitrea minuscula alachuann (Dall). H. B. Baker, Proc. Acnd. Nat. !Sci.

Phila., 81:262. pl. 10. figs. 4-6.

Hrlix minntalis Morclct. 1851. Tcst. Noviss. 2:7, Palisada, Yucatan (=miniiseula

according to Fischer & Crosse).

Helix knwniensis Pfeiffer. 1855, Proc. Zool. Soc. Lond. for 1854. p. 52.

N8 Major Prile has added to the synonymy of //. minuseula: Charo)ni Â«nirini

(Brazier) Hedlcy. from Lord Howe Island, anil Macgillivrayella rrystnllnia Preston.

Norfolk Island, having rxaminrd specimPus in the British Museum. I have not >eru

them. The names Helix minutissima Lea. Helix npex C. B. Adams, and Helix blaktanu

Tate. adopted from earlier authors m Pcile's synonymy, are known to pertain to

distinct species of other genera.
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a

Fitt. 228. a. Haicaiia mimiscula, lectotypc. Ohio, b, Buffalo. N. V. Lower right,

iype figures of " Hyalinia" prrmudrsta 8. tV: P, after S) rebel it Pfrffer. Scale line for

basal figs, a and b = l nun.

Pscudohyalina kauaiensis Pfr.. Sykes. 19CO. Fauna Hawaiicnsis, 2:279 (emendation).

Helix lavalltanri Orbigny, 184"). Hist, (is., polit. y nai. de la isla de Cuba, Moluscos,

)i. 84. French edit. p. 161. p1. 8, figs. 20-23'.

Pxcudovitrca miniiscula permudesta (Strebel & Pfrffer), H. B. Baker, 1929. Proc.

Acud. Nat. Sei. Phila.. 81:262. pl. 10, figs. 10-12. Not Hyalinia pcmiodesta

St rebel & Pfrffer, 1884.

The shell is minute, umbilicate, the umbilicus about one-third the dia-

meter of shell; depressed, the spire low, convex; thin; pale gray, or often

flesh colored above, from the contained soft parts. Whorls 4, strongly

convex, slowly widening, the last tubular. Embryonic whorl smooth, the

rest distinctly, unevenly striate above, nearly smooth beneath; spiral lines

wanting or quite indistinct. Aperture rotund, the height and width about

equal.

Height 1.2 mm., diameter 2.5 nun.; umbilicus 0.8 mm.

"Height 1.2 mm., diameters 2.03 and 1.85 mm., umbilicus 2.8 linn- iu

diameter, 4 whorls. N. Michigan " (H. B. B.).

Distribution.â€”North America from Alaska and Maine to C'osta Rica; Cuba. Santo

Domingo, Puerto Rico and St. Thomas. West Indies; Bermuda; also Japan. Hawaii.

Piteairn, Tahiti, and according to Kennard & Woodward, hothouses in England and

Ireland. Type locality: Ohio.

BRITISH AMERICA: Victoria and Depart are Bay, Vancouver I. (according to Dall.)

Throughout Southern Ontario.

ALASKA: According to Dall, the Aleutian Is.. Shumagin Is.. Muir Inlet.

UNITED STATES: Maine to Florida and westward to the mountain states. MONTANA:

Musselshell (Henderson). Wibaux (Elrod), Winnecook (Berry). WYOMING: near

Laramie (Henderson). COLORADO: Trinidad (Pilsbry). near Boulder. Fort Collins and

San Miguel Co. (Henderson). NEW MEXICO and northern and eastern ARIZONA: gen-

erally spread. CALIFORNIA: San Gabriel Mts.. Los Angeles Co. (W. (.). Gregg); Balboa

Park (J. L. Baily) ; on False Bay. San Diego Co.. and mouth of Mill Creek Canyon,

S'm Bernardino Mts. (Berry) ; in greenhnu>es. S:m .lose (Mrs. A. E. Bush).

It is generally spread over every eastern and midwestern state, and in

Florida as far south as Miami and Cape Sable, though not seen from the

keys. It becomes rather local in the Rocky Mountain States, and has not

been seen from Washington, Oregon. Idaho, Nevada and Utah, and only
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Fig. 229. 1-3. Hawaiia minuscula, Cheboygan Co., Michigan. 4-6, //. miawicula

alachiuma, Alachua Co.. Florida. 7-9, //. minuscula ncomcxicana, Necaxa, Puebla,

Mexico. 10-12, //. minuscula pcrmodesta H. B. Baker (not of Strebel), Mirador, V. C.,

Mexico. 13-15. Helicodiscus singleyanus, type. (After H. B. Baker.) Scale line for

apical views =1 mm.
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towards the south in California, where some of the records are probably

owing to importation with plants. Its occurrence on several Pacific islands

is doubtless traceable to accidental importation. Perhaps Japan and the

AYest Indies also received it through commerce.

Figure 228a is from a specimen received from Dr. A. Binney, part of

the type lot from Ohio,8" representing the form which is widely spread in

the Carolinian fauna. This is an intermediate form in characters as well

as distribution. In the Canadian Zone especially, but also in the Carolinian

in many places, the shells are more narrowly umbilicate, the umbilicus

sometimes contained 3J to 3| times in the diameter (Fig. 228b, Buffalo,

N. Y.), and they are often a little larger, up to diameter 2.7 mm.

Several Antillean and Central American species have been synonymized

with minuscula in the literature. Of these, Helix apex C. B. Ad. of Jamaica

is a Helicodiscus. Helix saxieola Pfr., from Cuba, is certainly distinct

from minuscula and belongs to the Sagdidae. Helix blakeana Tate, 1864

(not of Newcomb, 1861), from Chontales, Nicaragua (=Thysanophora

tatei Pilsbry, 1904, Proc. Acad. Nat. Sci. Phila. for 1903, p. 764), apparently

belongs to the same family, but its generic place is uncertain, pending

knowledge of the anatomy. I have not seen type material of Helix minu-

talis Morelet or H. lavalleana Orb., which have been referred to H. minus-

cula as synonyms.

Dr. H. B. Baker introduced the name " Pseudovitrea minuscula per-

modesta (Strebel & Pfeffer) " for No. 131753 A.N.S.P., two shells received

from Strebel's collection in Hamburg as Hyalinia pennodesta Strebel, from

Mirador, V. C., Mexico, the type locality of that species. These shells are

"somewhat similar in appearance [to neomexicana], but with smaller

umbilicus, less markedly arched whorls, more depressed spire and prac-

tically no spiral sculpture.... What I take to be the same subspecies as

the two smoother specimens (pennodesta) appears to be quite frequent in

Texas, New Mexico and Arizona, where it has been confused with Heli-

eodiscus singleyanus singleyanus (Pils.) " Baker gave the dimensions of

the Mirador specimen he figured (our Fig. 229:10-12) as: alt. 1.35 mm.,

greater diameter 2.7 mm., lesser 2.53 mm.; aperture .88 x .98 mm.; umbilicus

contained 2.8 times in diameter; 44 whorls.

*Â»"In the Academy of Natural Sciences of Philadelphia is , a lot (A.N.S.P. 74416)

of three shells which bears the label: ''Helix minuscula Binney. Jour. Bost. Soc. Vo.

pi. 22. f. 4. Mr. Binney. Ohio & Vermont." Two of these are attached to a slip of

cardboard with yellow wax and appear to be from the same lot, while the third is glued

on with some black substance, is out of line with the others and has slightly different

coloration. The first two agree very well with Binney's original figures; for instance.

the one with its apical side exposed is slightly smaller than the other and is mounted

with its apex slightly tilted, so that the last half whorl appears to be expanded. I

suspect that these two may be Binney's type specimens from Ohio, while the third

shell may be an example from Vermont, obtained at a later date." (H. B. Baker,

1929, p. 261.)
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Hyalinia permodesta Strcbcl & Pfeffer, according to the original photo-

graphic figures reproduced in our Fig. 229, lower right, is 2.9 mm. in dia-

meter. It has a far narrower umbilicus than the specimen drawn by Dr.

Baker. From a study of Strebel's description and figures I conclude that

our Mirador shells, once thought to be paratypes of Hyalinia permodesta,

are not that species (which was described from two specimens), but a

different one (a form of -minuscula), subsequently collected by Strebel, or

at least contained in his collection. Whether it will be found practicablc

to recognize the race indicated by Dr. Baker among our minuxrula forms

of the southwest is a question requiring further consideration.

t Minusculus, lesser.)

Hawaiia minuscula alachuana Dall Fig. 229: 4-6.

" A form which, at first sight, looks different from minuscula is rathcr

larger than usual and above shows no differences. On the base in thc

type [of minuscula] the junction of the inner lip with the body whorl takes

place, following the course of the whorl, inward from the middle line of thc

base of the whorl and generally about the inner third. This gives a

peculiarly thimble-shaped umbilicus. In the variety under consideration

the above-mentioned junction takes place outside of the middle line or

even at the outer third, while the aperture is a little dilated. The result

of this is to show a much larger portion of the base of the penultimate

whorl and to alter the facies of the umbilicus. For this form, found in

Alachua County, Florida, I would suggest the varietal name alachuana."

(Dall.)

This mainly austroriparian form of minuscula is more openly umbilicate

than minuscula, the caliber of the whorls is smaller, and there is often a

half whorl more. The umbilicus is contained about 24 times in the diameter

in typical examples of alachuana. It occurs as far west as Arizona and

north in the Carolinian fauna to New York. Specimens examined from

Laurel Springs, Camden Co., N. .!., Sea Cliff, L. I., Upper Red Honk.

Dutehess Co. and Ithaca, N. Y., arc clearly referable to H. m. alaclntana.

The individual and local variation is so considerable that the separation

of minuscula into races is frequently difficult, or even impracticable with

" dead " or river drift material.

Hawaiia minuscula neomexicana (Cockerell & Pilsliry) Fi^. 229: 7-0'

Ztuiitoides neomexieanw Cockerell & Pilsbry, 1900. Nautilus, 13:114. (Drippinc

.Spring.)

ZonitoUlex minuaeula neomexicana Ckll. & PiK. Pilsbry & Ferriss, 1906, Proc. Acud.

Nat. Sci. Phila., 58:149.

Psruilovitrea niinusmla ncomcxicaiia (Ckll. & Pil>.), H. B. Baker. 1929. Proc. A cad'

Nat. Sci. Phila.. 81:262. pl. 10. figs. 7-9 (Necaxa, Mexico, anatomy).

Hawaiia minuscida ncomcxicana (Ckll. & Pils.) H. B. Baker. 1930. Oeeas. Pap.

Mus. Zool. Univ. Mich.. No. 220:35.

Punetum pygmaeum albeolum Dall. 1926. Proc. Cal. Acinl. Sci.. 15:481. pl. 35.

figs. 18. 19. (Maria Magdalena I.. State of Jalisco, Mexico).
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LAND MOLLUSCA 425

" Shell minute, depressed, in form similar to Zonitoides mimisculus;

whitish corneous, somewhat translucent, fragile, the umbilicus wide, its

width contained 2. 1 times in the greatest diameter of the shell. Surface

marked with very fine but rather sharp growth striae, and crowded, micro-

scopic spirals throughout, the spirals conspicuous to the apex. Whorls 3|,

quite convex, the last everywhere well rounded. Aperture round-lunate.

the penultimate whorl excising about one-fourth the circumference of the

peristome; lip thin and acute, a little dilated at the columellar margin.

Alt. nearly 0.8, greatest diameter 1.7 mm. Another specimen is slightly

larger, diam. about 2 mm." (Pilsbry.)

Height 0.75 mm., diameter 1.75 mm., width umbilicus 0.5 mm. Fern

Canyon. '

NEW MEXICO: Dripping Spring, Organ Mouniains, at about 5700 ft. elevation (T.

I). A. Cockerell). TEXAS: Galveston (Pilsbry); Fern Canyon, between Ft. Davis and

Alpine (E. P. Cheatmn). MEXICO: Necaxa, Siate of Puebla, 3000 to oOOO ft., quite

common in leaf humus (H. 15. B:ikei). Maria Magdalma 1.

On account of the apical sculpture I was at first inclined to think this

form related to Striatura, later subordinating it to minuscula; but the

anatomy of typical specimens remains to be examined.

In the specimen from western Texas the apical whorl appears to be

spirally punctate; later whorls having sharp, somewhat unequal striae

and microscopic spirals.

I have not seen the Necaxa specimens, one of which is drawn in Fig.

229:7-9. It is larger than the type, height 1.65 mm., diameter 2.8 mm.,

umbilicus 2.4 mm., with 5 whorls, and the spire is higher than in those seen

from New Mexico and Texas.

Subfamily (JASTRODONTINAE

Gaxtrodoutiniu- Trvon, 1866. Amcr. Jour. Conch.. 2:242.â€”H. B. Baker. 1928. Pruc.

Acad. Nat. Sci'. Phila.. 80:32; 1941. B. P. B. Mus. Bull., 166, pp. 270. 323.

Janulinae Wcnz, 1923, Fo>s. Catal. (1) 17:300.â€”Pfeffer. 1929. Ceol. u. Pal. Abhandl.,

17 (21) Heft 3, p. 33.

I'.'1 P,,1,'ilozouitiun,' Pilsbry, 1924. Proc. Acad. Nat. Sci. Phila.. 76:1.

Zonitidae in which the sole is plain, not tripartite; progression is aryth-

mic ) without muscular waves. I Genitalia having on the penis a dart sac

containing a dart ( which may be absent in some minute forms.) The

penis terminates in an epiphallus and a short vas deferens. From a sheath

around the base of the penis a duct runs to the free oviduct, either directly

fas in Gastrodanta and Jamtlus), or indirectly by way of the anterior part

of the spermatheeal duct (as in Zonitoides and Ventridens). Penis, oviduct

and spermatheca arise from the rather long atrium in close proximity,

there being practically no vagina. The right ocular retractor passes to the

left of the genitalia. Lateral teeth of the radula art' without entocones,

being bicuspid (except in Janulus); outer marginals unicuspid. The shell

frequently has internal basal teeth or callus.

This subfamily now contains five Continental North American genera,

together with Poccilozonites in Bermuda, and Janulus in Madeira and the

European Tertiary.
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426 PILSBRY NORTH AMERICAN

Tryon's Gastrodontinae, though based upon Gastrodonta and forms now

referred to Ventridens, contained also the unrelated genera Conulus and

Strobila. About 1920, in the MS. of an unpublished work on New York

mollusks, I revived the subfamily for Zonitidae having a uniform sole,

arythmic locomotion, a peni-oviducal duct and a dart apparatus on the

male side. Dr. H. B. Baker (1928) accepted the group in the same sense,

making the important addition of the genus Striatura, of which the affinities

had not been known; but his definition, " spermatheca with branch to

penial sheath " is true only of part of the genera. The Janulinae of Wenz

contained Janulus only. Pfeffer proposed Janulinae anew for two wholly

unrelated genera, Janulus and Pycnogyra, having the irrelevant common

characters of closely coiled whorls and narrow mouth. In 1924 I suggested

the segregation of Poecilozonites in a subfamily Poecilozonitinae, in which

the pedal furrows are apparently wanting, being inconspicuous, situated at

the angle of the foot and thus forming no pedal band (or " foot fringe "),

the foot being holopod; the genital orifice is submedian, below the visceral

stalk, and the shell dull, opaque, and usually variegated, much as in some

Endodontidae. The significance of this condition of the pedal grooves

needs further study, but the group is doubtless closely related to Gastro-

dontinae.

The dart-sac with dart, and the branching of the spermathecal duct,

characteristic of most Gastrodontinae, were first noticed by Joseph Leidy,

who figured the genitalia of Ventridens intertextus, V. suppressus and

V. ligera in Binney's Terrestrial Mollusks, I, 1851.

The function of the peni-oviducal duct is problematic. Actual com-

munication with the cavity of the penis appears to be absent in some forms,

but is present in others, such as Zonitoides arboreus, according to H. B.

Baker. That it is an apparatus for self-fertilization seems unlikely in view

of its close proximity to the openings of all male and female ducts into a

common cloaca.

The type in which the duct runs directly from penis to oviduct, either

free or lightly tied to the spermathecal duct by connective tissue, appears

to be the primitive condition. This is the case in Gastrodonta and Janulus.

In other and more evolved genera the duct from the penis reaches the

oviduct indirectly. It actually communicates with the spermathecal duct,

which thus appears forked, with anterior insertions on both penis and

oviduct. The lower part of the spermathecal duct takes the place of a

direct connection with the oviduct, such connection becoming much reduced

or entirely absent. Whether the course of the peni-oviducal duct is direct

or indirect apparently is of little functional importance. Hugh Watson

mentions finding specimens of Zonitoides nitidus in which the duct " opens

into the oviduct, its apparent connection with the receptacular duct con-

sisting merely of connective tissue or muscle-fibres."
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LAND MOLLUSCA 427

As six of the seven genera of Gastrodontinae are North American, it

appears that the main evolution of the group has been here; yet as the

highly evolved Gastrodontoid genus Januhis was present in central Euro-

pean Oligocene and Miocene, and still exists in Madeira, it is clear that

we have much to learn of the history of this subfamily and the place of

ibs origin.

Artificial key to genera

1. Aperture having teeth within 2

Aperture without tedh 4

2. Teeth short, formed in successive sets during growl h 3

Teeth laminar, continuous in growth, progressively absorbed at the inner ends

VcrUridens

3. Shell perforate, with conie, rib-stiiate spire, about 7 mm. in diameter, of about

8 whorls; 2 teeth within basal lip Gastrodonta

Shell broadly umbilicate, with flat or convex spire, about 2 to 2J mm. diameter;

several teeth Clappiella

4. Shell small or minute, depressed, diameter 1.5 to 3.5 mm., of few, 2 to 3J whorls

S trial )cra

Shell small, depressed, diameter 4 to 7 mm., of 3J to 44 whorls; aperture without

internal callus Zonitoides

Shell larger, depressed or conic, with more whorls, the lip calloused within

Veniridena

GASTRODONTA Albers

Gastrodonta Albers. 1850. Die Heliceen, p. 88; 1857, Malak. Blatter, 4:91, Helix

intcrna designated type.

The shell is perforate, conic with convex base, of many (about 8) very

closely coiled whorls, the first two microscopically granulose, the rest with

regular, close retractive riblets above, the base smooth. Aperture nar-

rowly lunar, obstructed by two teeth on a callous ridge within the basal

margin. Young shells have two or three radial series of two teeth each,

at intervals of a fourth of a whorl, the innermost series being absorbed

when a new one is formed.

The pedal grooves are well developed. No caudal pit seen. Opening

of the reproductive system is near the right tentacle. The kidney is about

double the length of the pericardium and rather narrow. The lung shows

no venation except the vein to the heart.

Reproductive organs, Fig. 230. The atrium is long. Penis stout, with

terminal retractor muscle, the rather short epiphallus inserted well below

the apex. Internally the penis contains a fleshy pilaster, the upper part

of which is shod with an asymmetrical caleareous plate of irregular shape,

bent over along one edge (Fig. 230B, r, view of the attached side, with trans-

verse section). The vas deferens is moderately long. The dart sac is

inserted just at the origin of the penis, is very long and abruptly recurved

distally. The two long, slender coronal glands attach at the inner face of

the bend, and outwardly a band of tissue connects distally with the thin
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428 PILSBRY â€” NORTH AMERICAN

membrane covering the uterus. The dart (Fig. 230()) is not over half as

long as the sac. The free oviduct (s long and slender. Spermatheca small,

oval. The long spermathecal duct in its upper third or more is closely

bound to the columellar or prostatic side of the 'genital mass. It is per-

fectly simple, without a branch to the base of the penis as in Ventridens

and Zonitoides, but there is a slender duct (Fig. 230F) running from the

oviduct to the base of penis and dart sac. which evidently is homologous

with the branches from spermathecal dv)ct to penis and oviduct in Zoni-

toidef:, though in Gastrodonta this duct is wholly free from the spermathecal

duct.00

Jaw slightly arcuate with a median projection and the ends tapering.

Teeth, according to W. G. Binney, 24-4-1-4-24, the centrals tricuspid,

laterals with ectocones.

Distribution. â€” Southern Indiana and Ohio to Alabama.

W. G. Binney has figured the teeth (1878, pl. iii, fig. Q). No further

anatomic account of Gastrodonta has been published up to this time, but

the results of a dissection I made about 25 years ago (Fig. 23CU) have been

communicated to malacological friends. I have now opened a second

specimen,"1 drawn in Fig. 230c, to confirm the special characters of the

genus. It differs from Ventridens by the internal armature of the shell: the

laminae of Ventridens grow continuously forward, and are progressively

absorbed at the inner ends, while in Gastrodonta new pairs of teeth are

formed at intervals, the inner pairs being successively absorbed. This is

like Paravitrea, Polygyrella, and the Madeiran Janulus stephanophora.

Further and more important differences from other Gastrodontinae are the

absence of a branch from the spermathecal duct to the sheath around the

base of the penis, a duct from the oviduct replacing it. as in Janulw. and

the attachment of the apex of dart sac is to the uterus, while in Zonitoides

and Ventridens it attaches to the spermathecal duct.

, oSoes. belly tooth.)

Gastrodonta interna (Say) Fi/r. 230.

Helix interna Say, 1822, Jour. Acad. Nat. Sci. Phila., 2:155. â€” Binney. 1851. Terr.

Moll.. 2:247, pl. 30. fig. 4.â€” W. G. Binney. 1858, Proc. Acad. Nat. Sci. Phila.,

p. 202. with var. albiua, nude name.

Zonitea intcrnns Say, W. G. Binney, 1878, Terr. Moll.. 5:132. p1. iii. tig. q (teeth).

â€”Call, 1900. Indiana. Dept. Gebl. Nat. Res.. 24th Ann. Rep., p. 377.

Znultes iuternus form (animalis) palliilus Cockerell, 1893, Brit. Nat., 3:80.

Gastrodonta intrrna Say, Sterki. 1907. Proc. Ohio State Acad. Sci., 4:373. â€” AValker,

1928. Terr. Moll. Alabama, p. 107.

Helix pomum-adami Green, 183'1. Doughtv's Cabinet of Nat. Hist, and Amer. Rural

Sports, 3:35, footnote (banks of the Ohio).

1)0 Hugh Watson has recorded a similar condition in some individuals of Zauitoides

nitidus (1934, Jour, of Conch.. 20:33). Cf. also Jaiiulus.

"1 Though it is, found over a considerable area. I never happened to collect G.

intcrna, and know the whole animal only from two adult and several young individuals

collected by (he ornithologist Witmer Stone.
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Thc shell is minutely perforate, depressed, with convcxly conic or dome-

shaped spire of about 8 to 9 closely coiled whorls; the central part of the

base strongly impressed around the perforation. Color cinnamon-brown or

a paler tint and with little gloss above, the base polished and some tint of

buff or pale brown. First l4 whorls smoothish, the rest with regular re-

tractive curved riblets separated by spaces of about twice their width,

extending to the periphery, the base having faint, fine growth striae only.

The aperture is narrow, obstructed by two teeth in the basal margin, stand-

ing on a callous ridge, the inner tooth tubercular, the outer either tubercular

or compressed laterally. Lip is either sharp or a little blunt.

Height 5 mm., diameter 7.4 mm.; 84 whorls. Talladega Co.. Ala.

Height 5.4 mm., diameter 7.8 mm. Cincinnati, O.

Height 4.5 mm., diameter 6.5 mm. Macon Co., N. C.

IMIIAXA: Madison, Jeffer>on Co. New Albany, Floyd Co.. Wyandotte, Crawford

Co.. and Cannelton. Perry Co. (Goodrich Â«t Van der Schalie). OHIO: Cincinnati

(Wetherby) ; Columbus (Sterki) WEST YIRUINIA: Gassaway. Hraxton Co.. (S. T.

Fie. 230. Gnstroilonta intenia, Pine Mt., Kentucky. A. K, genilalia. posterior part

omitted. B. r. pcnial plate. attacheil side and section. D. dart. E. shell, cir. coronal

glands; ds. dart sac; ep. epiphallus; p. penis; pr. penial retractor; sp. spermatheca.

Scale line for fig. E = 2 mm.; for fins. A. K D = 1 mm.

Brook-); Wirt Co. (Wni. J. Fox). KEXTI-CKV: Pine Mt., Harlan Co. (Wilmer Stone) ;

(iuicksantj, Breathitt Co. (C. R. Crosliy) ; Warren Co. (Miss S. F. Price). TEXXESSEE:

Blcd^oe. Cumberland. Davidson, Hamilton. Marion. Monroe. Morgan. Polk and Roane

counties. NORTH CAROLINA: Buncombe. Cherokee, Clay, Graham, Jackson, Macon,

Madison. Pickens and Swain counties. GEOIÂ«;IA: Fannin, Franklin. Gwinnett. Meri-

wetlxT. Murray. Rabnn anil Towns counties. ALABAMA: Bibb. Blount. Chambers, C'le-

burne. C'olbert. Cullman. DeKalb. Ktoxvah. Franklin. Hall. Jackson. Jefferson. Lauder-

dale. Lee. Madison. Marion. Marshall. Randolph. St. Clair, Shelby. Sumter. Talladeea.

Tuscaloosa and Walker counties; also, according to Bryant Walker. Calhoun. Cherokee.

("hociaw. Clay. Fayette, Marengo. Mobile, Perry and Tallapoosa counties.
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It is a narrowly or scarcely perforate, compact, convexly-conic shell of

about 8 narrow whorls, strongly and closely ribbed above, smooth below;

in color brown to yellowish. Among all snails of the United States this

species is strikinglv distinct by the form and sculpture of the shell.

Say's locality " Lower Missouri " has not been confirmed by later work.

His specimens were probably picked up at some stop along the Ohio River

in the course of his journey by boat to St. Louis, and the locality supplied

later from memory. Green's H. pomum-adami was also indefinitely local-

ized. Cincinnati, Ohio, is now selected as type locality of G. interna.

Cannelton, Perry Co., in southern Indiana, is, I believe, the western record

for the species.

" Animal: Head, neck, and tentacles bluish-black, or slate-color, margin

and posterior part of foot white. Superior tentacles very long, inferior

very short; body narrow and delicate; in length not much exceeding the

diameter of the shell." (Binney.)

Albino shells were found by J. G. Anthony many years ago. " About

one-seventh of all the specimens collected by him in the neighborhood of

Cincinnati are colorless. The animal is sometimes cream-colored through-

out, but in such instances the shell is usually colored." (Binney.) On

Dr. Binney's account of this form with cream-colored animal, Cockerell

based the name pallidus. W. G. Binney proposed " var. albino. " apparently

for the albino shells, but without definition other than implied by the name.

G'astrodonta interna (as Zonites internus) has been reported twice from

New York: Albany County, labelled as from T. H. Aldrich (W. B.

Marshall, 48th Ann. Rep. N. Y. State Mus., p. 642); and " A few live speci-

mens and a number of dead ones on hills opposite Poughkeepsie," taken by

Gilbert Van Ingen,"2 were recorded by Teator (1890, Nautilus, 4:66).

These places are so remote from the well known range of the species that

although the records are from reliable sources, I think that some confusion

01 specimens or labels is indicated. I have seen the Albany specimen.

(Internus, relating to the internal teeth.)

CLAPPIELLA H. B. Baker

Clappiella H. B. Baker, 1929, Nautilus, 42: 90. as a subgenus of Gastrodonta, for

Vi(rca (Paravitrea) aldrichiana Clapp

The shell is minute (diam. 2 to 3.5 mm. in known species), broadly

umbilicate, depressed, the spire flat or convex, of about 5 whorls. Aper-

ture crescentic with thin lip. Last half of the last whorl with a series of

several successive vertically lengthened palatal teeth, alternating with

smaller teeth in a columellar series.

82 Dr. Van Ingen of Princeton University collected extensively around Poughkeepsie

some fifty to sixty years ago. His collection, which I examined, contained also some

Tennessee shells, though none of this species.
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LAND MOLLUSCA 431

Fig. 231. Clappiella aldrichiana, a, central and 1st lateral teeth in natural relations,

also oth. 7th and 10th; b. shape of right half of a transverse row, with positions of

central axis, outer edge of 4th tooth and edge of ribbon indicated; c, jaw (after H. B.

Baker).

" The jaw (Fig. 231c) is of the plaited type and consists of 9 plates,

which are firmly soldered together and which overlap each other slightly

from the center out. It is quite heavy and the free outer edges of the

plates give almost the appearance of ribs. The radular formula (Fig.

231a, b) is 13-1-13. The central is the largest tooth, bears three cusps

and has a squarish base. The inner 4 teeth (laterals) are bicuspid but also

have squarish bases. The 5th tooth begins to elongate into the marginal

form but the bicuspid condition is retained out to the 9th and sometimes

even to the 10th tooth. The llth and 12th teeth appear to be always

unicuspid, while the 13th is vestigial. Thus, all of the principal marginals

are bicuspid." (H. B. Baker.)

The small size and different shape of these shells, their different internal

armature, as well as the different jaw, like that of Pristiloma, make a

generic separation from Gastrodonta expedient. Cf. also Morrison's notes

under C. aldrichiana. The two genera do not seem closely related, but

further anatomic information will be most interesting. The internal arma-

ture of the shell while in general resembling that of Gastrodonta and also

the type occurring in Paravitrca, differs by the alternation of columellar and

palatal denticles. As Dr. Baker noted, " The radula is distinctive, but its

extreme extension of the bicuspid condition out into the marginal field is

only approached, among American Zonitidae, by the Gastrodontinae."

Dr. Baker writes: " This new subgenus is founded on a single specimen

taken from the aperture of a shell of Gastrodonta gularis, which was col-

lected at the base of limestone ledges on the south side of Prior Cove, near

Jasper, Marion County, Tennessee. Although smaller than the dimensions

given by Clapp, it agrees so closely with his description in every other

character that it can scarcely be anything else. Also, Glyphyalinia cumber-

landiana (Clapp) and Paravitrca pilsbryana (Clapp) occur at this same

place. As my shell contained a dried animal, I can describe the jaw and

radula."

Clappiella aldrichiana (Clapp) Fig. 232.

Vitrca (Paravitrea) aldrichiana Clapp, 1907. Nautilus. 20:109, pl. 5, figs. 8-11.

Gastrodonta (Clappiella) aldrichiaua (Clapp), H. B Baker, 1929., Nautilus, 42:90.

Clappiella aldrichiana (Clapp), Morrison, 1942, Bur. Amer. Ethn. Bull., 129:377.
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432 PILSBRY â€” NORTH AMERICAN

" Shell small, widely, perspectively umbilicate, flattened, slightly convex

above and below, the periphery well rounded; greenish-white almost trans-

parent, highly polished with very faint growth lines and on the body-whorl

a few impressed lines spaced irregularly. Whorls five, those of the spirt

rounded at the well-impressed suture; umbilicus contained about three time?

01

Fie. 232. C'lappiclln nlilrichiiiua, type, ut'ter Clapp. Scale linc = l nun.

in the diameter of the shell and showing all of the volutions; peristomc

forming two-thirds of a circle; lip simple. Slightly below the periphery,

and in the last half of the body whorl are about four teeth which are longer.

vertically, than wide, and, apparently, project at both the upper and lower

ends; i. c., they are double pointed. Greater diam. 2, lesser 1.9, alt. 1 mm."

(dapp.)

ALABAMA: Type from the slope of the Cumberland Plateau in Jack-on County, close

to the state line, and uhout 2 miles S. E. of Anderson, Tenn. Collected by Herbert H.

Smith, who found but four specimens of this excessively rare species, the others being

from Buck Creek Co\e. Franklin County, a cove in Valle3" of Little Crow Creek, anil

Bennett's Cove, near State Line, both in Jack-on County. Type in Clapp collection;

the other specimens in the collections of Bryant Walker. John B. Henderson. Jr.. and

T. H. Aldrich. Tennessee River flood plain in the Pickwick Basin. Lauderdale Co.

(Morrison). TENXESSEE: Prior Cove, near Jasper. Marion Co.. 147188 A.N.S.P. (H. B

Baker).

" The species is so distinct from all others of the genus that it can

not be compared with any of them. The fact of finding four specimens at

different places and all of practically the same s)ze, shows that it is not

likely to be the young of a larger species.

'' I take great pleasure in naming it after Hon. T. H. Aldrich so well-

known by his work on the fossil Mollusca of the South." (Clapp.)

Dr. J. E. P. Morrison found it abundant in shell mounds of the Pickwick

Basin of the Tennessee River. He writes:

"The exterior of the shell is as described by Clapp (1928 p. 84). with

the following additions: Full-sized adults (from the 3- to 4-foot level of

the mound at site Lu 51 measure 2.9 mm. in maximum diameter and 1.2

mm. in height. The figure given by Clapp is misleading as to the height

of the spire; aldrichiana is nearly plane above, appearing much like a

miniature Helicodiscux parallflus. In basal view, the umbilicus is widely

funicular, with a flat bottom; the base of the body whorl is rounded near

the umbilicus and peripherally, but, nevertheless, distinctly flattened so as
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LAND MOLLUSCA 433

to suggest its continuity in a single plane. The aperture of some adult

shells is slightly flared peripherally, as in fully adult shells of Paravitrca

multidentata.

" The internal armature as seen in many specimens is, as suggested

previously, composed of an alternating pattern of barriers. The palatal

barriers are double, with the upper end slanted or bent toward the aper-

ture; the basocolumellar barriers (not noticed by Clapp in fresh, semitrans-

parent shells) are smaller than those of salmlensis, reduced to low, subacute

points directed upward and toward the aperture. They arise from the

margin of a more or less continuous basal callus, and give this callus a

scalloped appearance, when seen from above in broken shells.

" The possession of such a distinct, alternating pattern of internal bar-

riers seems to the writer to necessitate the separation of this group from

Gastrodonta as a distinct genus. As now known, it must be a valley or

cove species, since such ample confirmation of its occurrence on the flood

plain is found in the mound material. Its occurrence as far west as 4 miles

west of Waterloo, Lauderdale County [in an aboriginal mound known as

" site Lu 72 "], suggests that it has a wider distribution than previously

suspected."

Clappiella saludensis (Morrison) Fig. 233.

(lus)toiloutii (Clappirlla) snl nilr nsis Morrison, 1937. Proc. Biol. Soc. Wash.. 50:58.

pl. 4, figs. 1-4.

'' Shell small, greenish, discoidal about twice as wide as high. Spire

almost flat; whorls five, tightly wound, practically in one plane, slowly

and regularly increasing, well rounded above and below but somewhat

flattened peripherally and separated by deep sutures on the spire and in the

umbilicus. The last whorl is deflected slightly. Umbilicus wide, shallow,

exhibiting all the whorls to the apex. Sculpture remarkable, consisting of

regular rows of oval beads, projecting outward from the surface of the

I'i'f. 233. ('lafipiella snluilrusis. enlarged (after Morrison).

whorl, with the longer dimension radial, the whole giving the appearance of

the grains on an ear of corn. The rows of beads, about 25 in number.
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434 PILSBRY â€” NORTH AMERICAN

extend from suture to suture. Nuclear whorls with the beaded ribs nar-

rower than the interstices, but the ribs are gradually transformed into

prominent rows of beads on later whorls, with the interstices inconspicuous.

Aperture subcrescentic, higher than wide; peristome nearly vertical, a little

sinuous above. Lip thin, but showing the beads along its edge. Internal

lamellae complex, consisting of 3 or 4 pair of lamellae in the last third of

the last whorl. The smaller basal lamella is high, triangular, with a

sinuous radial base, the inner corner bent over toward the aperture, the

peripheral end upright but strongly hooked toward the aperture. At a

little greater distance within is the larger, chisel-like and somewhat double,

peripheral lamella, which forms a transverse barrier, with the upper end

strongly bent toward the aperture. Alternating at equal distances beyond

are the remaining 4 to 6 lamellae seen. Apparently these lamellae are

progressively resorbed as new ones are added with new shell growth. The

type measures: Height 1.5 mm.; major diameter 3.5 mm.; minor diameter

3.2 mm.; aperture height 1.3 mm.; aperture width 0.9 mm.; whorls 5.0."

(Morrison.)

SOUTH CAROLINA: The type (l'.S.N.M. 423597) was collected by J. E. P. Morrison

on the south side of Walnut Mountain, on a slope along Fall Creek, a tributary of the

Saluda River, in the Saluda Mountains, Greenville County. This locality is about a

mile south of the North-South Carolina boundary on U. S. route 25.

Eight paratypes (U.S.N.M. 423598) of which Morrison gave measure-

ments, are from 1.6x3.5 mm., 5.4 whorls, to 1.2x2.4 mm., 4 whorls.

" This interesting little form was taken from the lower layers of leaf-

mold on a steep slope in company with: Polygyra albolabris (Say), P.

u'etherbyi (Bland), P. christyi (Bland), P. inflecta (Say), P. hirsuta (Say),

Mesomphix inornatus (Say), M. perlaevis rulgatua (H. B. B.), Retinella

indentata paucilirata (Morelet), Zonitoides elliotti (Redfield), Z. limatulus

(Ward), Gastrodrmta interna (Say), Helicod)scus parellcb(s (Say).

" Although the anatomy of this new species has not been examined, the

unique arrangement and shape of the apertural lamellae, which mateh those

seen in the single (immature) specimen of Gastrodonta (Clappiella) ald-

richiana Clapp in the National Museum collections, indicate its close

relationship thereto. To the unaided eye, this form is almost if not identical

with HeUcodiscus parallelus; under magnification the differences are at

once apparent." (Morrison.)

VENTRIDENS W. G. Biuuey

Ventridens W. G. Binney, Dec. 9. 1863. Sm)ths. Misc. Coll., 000,fl3 p. 9. for " Zonites

(Ventridens) suppresxa Say."â€”Bmney and Bland. 1869. Land and Fresh Water

Sh. of N. A. 1:292. for //'. su)ipressa and //. gularis.â€”G. Nevill. 1878. Handlist

Moll. Ind. Mus.. 1:59, type //. suppresxa Say.â€”H. B. Baker 1929, Proc. Acad.

Nat. Sci. Phila.. 81:257. as subnenus of Zonitoides.

Mesomphix Tryon. 1866. Amer. Jour Conch.. 2:254, not of Rafinesque.

fls Although described as " a mere proof." this pamphlet was widely circulated and

to be found in most conchological libraries made in the XIX century. It is absurd to

regard it as not published.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-0

9
 2

1
:3

4
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



LAND MOLLUSCA

435

The shell is subperforate or umbilicate. biconvex or with conic spire,

yellow or brown, glossy or dull, obliquely striate, composed of 5 to 8 whorls.

Aperture lunate, the lip simple, acute; last whorl having a white callous

deposit or one or more lamellar teeth near the aperture within the basal

wall; the callus or laminae when present are found in the young shell, and

are continuous in development, being absorbed behind and growing in

front with growth of the shell.

Sole undivided, showing no waves in movement, locomotion being

arythmic. The pedal furrows and granulation of the integument are

strongly developed. There is a caudal pore in form of a slit across the

foot-margin. The reproductive orifice is near the right tentacle.

The jaw is arched, with a strong median projection, as in Gastrodcmta

and Zanitoitli's. The teeth are about as in Zonitoides. Laterals rather

numerous, bicuspid, without entocones. Marginals simple.

Reproductive system, Fig. 234, F. acerra: The atrium is long, there

being practically no vagina. Free oviduct long. The lower part of the

penis bears the dart sac, which is reflexed and enlarged at the tip, where it

attaches to the spermathecal duct by a muscular connective band. One or

two coronal glands are present. The penis is broad above, with several

short pilasters in the cavity, and a larger one shod with a caleareous plate.

In V. acerra this plate is toothed at the lower end. It is convex towards

ab

Fig. 234. Vcntriileiix acerra. A, genitalia, posterior parts omitted. B, caleareous

penial plate, ds. dart sac; ov. free oviduct; p, penis; sh. part of penial sheath, cut

loose; spd, spermathecal duet.

the cavity in transverse, concave in longitudinal section (Fig. 234B). Epi-

phallus is short, bearing the retractor muscle near its base. The sperma-

thecal duct is long, at its lower third giving off a branch which opens into

a sheath surrounding the basal part of the penis (shown torn loose in the

figure).

Type V. suppressus (Say).

Distribution.â€”The eastern United States and Canada (Ontario). It is

especially characteristic of the Appalachian mountain system; but a few

forms occur west to the Ozark-Ouachita region, and in northeastern Texas.

Ventridfns differs from Zonitoides only in characters of the shell, and

one species, Z. elliotti, could be placed in either group with about equal
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propriety. However, the different specializations of the shell, and the

distribution, indicate old branching of a stock which has diverged very

little in anatomic structure. To allow Ventridens generic rank seems an

aid to clear conceptions, though its genitalia are admitted to be like

Zonitoides. The essential difference from the shell of Gastrodonta is in

this. that the growth of the laminae or callus is continuous in Ventridens,

their inner ends being absorbed at the same time, while in Gastrodonta,

and also in Paravitrea, successive sets of internal teeth are formed during

the growth of the shell.

Internal laminae arc wanting at all stages of growth in some of the

species; in others they decrease in number or in size, or entirely disappear

in the adult stage, but are well developed in the young. Rarely there is no

basal callus and no laminae at any stage observed (as in T". intertextus

volusiae) but usually at least a columcllar callus is present.

The laminae within the last whorl of Ventridens of the suppressus type

pass through a series of transformations which are here somewhat fully

described and illustrated for V. suppressus (q.v.); but for other species

they are more briefly noticed. In some, such as V. gularis (Say), the

evolution has not progressed so far, the adult stage having the structure

of the midneanic stage of V. suppressus. Other species are more advanced

than 1". suppressus, becoming wholly toothless in the adult stage, or some-

times in the gerontic or old age stage only. Species of the T". ligera group

are probably to be looked upon as still further evolved forms, in which the

laminate phase has been eliminated.

Most lots of these shells in collections lack the early stages, which are

often essential to a thorough understanding of the species. By sieving

the loose material under leaves or wood where adult shells are found,

young of all sizes may usually be obtained.

Ventrulens appears to have been evolved in the Appalachian system.

Though doubtless in pre-glacial times ranging much farther north than at

present, the absence of related forms in the Columbia River valley appears

to indicate that it did not have an extended northwestern range such a-

Anguispira, Allogo'na and Triodopsis once had. Southwcstward it barely

reaches Texas, being unknown in eastern Mexico.

Various Cretaceous and Tertiary snails have been referred to Ventridfns

and Gastrodonta on account of some resemblance in general shape only:

none being known to possess teeth or laminae. Such similarity to these

genera is not to be taken seriously. At present we have no definite

knowledge of Tertiary or older precursors of the Gastrodontinae in America.

Notes on species which have been referred here follow.

Xtraparollus lens Gabb, 1864, Paleont. Cal., 1:120, 226. pl. 20. figs.

77a-e: 2:224. â€”\'entridens lens (Gabb), Stewart. Proc. Acad. Nat. Sci.
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LAND MOLLUSCA 437

Phila., 78:442, pl. 24, fig. 13, is apparently a land snail, with the size,

closely coiled whorls and general figure of Ventridens lawac or lasmodon,

but the base is not preserved sufficiently to show the aperture, or whether

laminae are present. It is from the Cretaceous, Chico group, Texas Flat,

Placer Co., California.

Helix evanstonensis White has been referred with doubt to Gastrodonta

(Amer. Mus. N. H. Bull., 31:321). It is probably a helicid snail.

Gastrodonta evanstonensis sinelairi Cockerell (Amer. Mus. N. H. Bull.,

31:231) was referred later to Grangerella.

Gastrodonta coryphodontis Cockerell, 1914 (Amer. Mus. N. H. Bull.,

33:105, pl. 9, fig. 4-6), from Clark's Fork Basin, AYyoming, probably from

base of the Wasateh formation. The generic reference of this fossil de-

pended mainly upon a comparison of the sculpture with recent shells

identified as " Gastrodonta " intertexta (Binn.), but which on examination

prove to be immature Mesodon elevatus (Say)."4 It may be a helicid snail.

Gastrodonta imperforata Hanna, 1920 (Kansas Univ. Sci. Bull., 13. 5),

of the John Day Miocene, Oregon, has some resemblance to Ventridens

intertextus, but Dr. Hanna considered its classification doubtful. As the

basal lip is slightly expanded, it is possibly a helicid snail.

On account of the variability of closely related species, and their changes

with age, it is not easy to construct a key which will be of much use.

(Ventridens, belly tooth.)

Kcy to species of Ventridens

1. Umbilicus a narro\v perforation or dosed 2

Umbilicus wider, more than one-tenth of the diameter 12

2. Aperture toothless in the adult stage 3

Aperture with one or two laminae in adult stage 7

3. Larger, generally 12 to 20 mm. in diameter; no laminae at any stage of growth 4

Smaller, generally less than 11 nun. diameter; young laminate, adults with basal

callus in aperture G

4. Periphery from rounded to angular; spire somewhat conic 5

Periphery sharply carinate: form biconvex V. intcrtextus cutrnpis

5. Upper surface rather sharply striate V. ligern

Upper surface sharply striate and with spiral lines V. intcrtextus

Upper surface with coarser, rounded striae; glossy V. nccrra

6. Shell rather elevated, about 7 X 9 mm 1'. pereallosus

Shell lower, diam 7.5 to 10.5 mm V. demissus

Shell about 5X8 mm P. gularix thdoides

7. Striation of upper surface sharp and (listmet S

Striation weaker, the striae rounded, glossy 9

8. No spiral lines P. collisclla

Spiral lines in places P. gularis decussatus

9. Diam. about 6 or 7 mm.; depressed P. xHppremiux magnidens

Shell larger 10

10. Diam. about 7 to 9 mm.; Eastern 11

Diam. about 10 to 14 mm.; Trausmississippian p. demisus btittsi

11. Typically with 2 laminae; Appalachian P. gularis

Laminae often replaced by a callus; Coastal Plain T". rerinoideus

12. Aperture wiih laminae in, or nearly to. the adult stage 13

Ap'Tture without laminae at any stage 14

fl4 I am indebted to Professor Hugo G. Rodeck for opportunity to examine these

shells. N7o. 3580 Univ. of Colo. Mus.
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13. Umbilicus contained 3 to 4 times in diameter V. lasmodon

Umbilicus contained 5 to 6 times in diameter V. lawac

Umbilicus contained 6 to 7 times in diameter V. codaxi

s

Umbilicus contained about 8 times in diameter V. suppre&sus

14. Umbilicus minute; form conic; diam. 10 mm. or more V. ligcra, var.

Umbilicus widely open; form depressed; diam. 7.5 to 9 mm I", elliotti

V. SUPPRESSUS GROUP (Section Ventridens s. s.)

In the neanic stage the aperture has a columellar lamina or tubercle

and an outer-basal lamina; one or both may disappear in the adult stage.

Ventridens suppressus (Say) Fig. 235 a-e.

Helix suppressa Say, July, 1829, The Disseminator of Useful Knowledge, 2:229 (Ger-

mantown, Pa.)'.â€”Binney. 1851, Terr. Moll., 2:253, pl. 37, fig. 1.

Zonites suppressus Say, W. G. Binney, 1878. Terr. Moll., 5:130. pl. 3, fig. J (teeth).

â€”Sterki, 1893, Nautilus, 7:14 (mouth armature).

" Shell subglobose, depressed, pale horn colour, polished, somewhat

pellucid; body whorl opake whitish near the aperture: volutions six,

wrinkled: spire convex: aperture sublunate, narrower beneath; within, a

prominent tooth near the base, distant from the margin: labrum simple:

umbilicus rather small, orbicular, profound: region of the umbilicus in-

dented. Greatest breadth more than one-fifth of an inch." (Say.)

Fig. 235. Vcntridens suppresxus, near Philadelphia, a, end of embryonic stage, a',

first neanic substage. b, second or middle neanic substage, at b' the aperture more en-

larged, c, c' third neanic substage. d, e, ephebic or mature stage. Figures b, c, c', d. e

drawn to same scale. Scale lines =1 mm.

The retractive striation is rather coarse below the suture, or like quite

low folds, elsewhere fine and indistinct, and on the base, near the umbilicus,

there are more or less distinct but superficial spiral striae. In the adult

stage there is a tubercular or somewhat lengthened tooth a short distance

within the base of the columellar margin, and no other teeth. The umbilicus

is small, contained about 8 times in the diameter.

Height 4 mm., diameter 6.1 mm.; 6 whorls. Germantown, Pa.

Height 3.7 mm., diameter 6.3 mm.; 6 whorls. Germantown, Pa.

Height 4.1 mm., diameter 7 mm.; 5iJ whorls. Livingston Co.. Mich.

Height 3.5 mm., diameter 5.8 mm.; 6 whorls. Culpepper Co., Va.
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ONTARIO: Hamilton (Hanham). NEW YORK: Peckskill, Westehester Co. Richmond,

Staten Island. Reported also from Monroe. Herkimer and Ulster counties. NEW JER-

SEY: Burlington, Camden, Cape May, Cumberland, Gloucester, Su^ex and Warren

counties. PENNSYLVANIA: Adams, Berks, Bucks, Chester, Cumberland, Delaware,

Franklin, Fulton, Lancaster, Lehigh, Monroe. Montour, Montgomery. Northampton,

Philadelphia, Westmoreland and York counties. Type and paratypes Germantown,

Philadelphia Co., 56981 A.N.S.P. DELAWARE: New Castle Co. MARYLAND: Alleghany,

Baltimore, Cecil, Harford and Washington counties. DISTRICT OF COLUMBIA: Washing-

ton. VIRGINIA: Arlington, Culpepper and Rockbridge counties. WEST VIRGINIA: Har-

pers Ferry. Jefferson Co. OHIO: Columbiana Co. (and according to Sterki, Cincinnati,

and Portage and Tuscarawas counties). MICHIGAN: Livingston and Washtenaw counties

(and Walker adds Gene^ee and Kent). KENTUCKY: Big Bone Lick, Kenton Co. (A. H.

Lea).

T". suppressus is smaller than related species, and the northern typical

form differs from them by possessing only the columellar tooth in the adult

stage.

It has been reported from New England by W. G. Binney and from

Connecticut by Johnson, but without definite localities; its occurrence in

any Ncw England state thus remains in need of verification, though

probable.

W. G. Binney's statement that the umbilicus " exists only in young

specimens, it being closed in the full-grown shell " is erroneous. It is open

in suppressus proper at all stages of growth, but in the southern subspecies

V. s. magnidens it is very narrow or almost wholly closed. This race was

probably what Binney had in view.

Very rarely the columellar tubercle has been absorbed in adult, or

perhaps aged, shells, which are thus wholly toothless. Such specimens as

I have seen occurred singly in lots otherwise normal. Cf. Sterki, Nautilus,

7:14.

STAGES OF GROWTH.â€”The shell has a toothless aperture in (1) the

EMBRYONIC STAGE of somewhat less than 1 mm. diameter, but in some cases

it remains toothless up to a diameter of 1.5 mm. (Fig. 235a).

(2) The NEANIC STAGE is divisible into three substages. (a) a columellar

and a rather short, high outer-basal fold appear in shells of 1.1 mm. dia-

meter, 1? whorls, or a little larger; a small peripheral palatal fold is then

added (Fig. 235a'). This leads to substagc (b), which culminates at about

2.25 mm. diameter, 3;\ whorls. There are 5 folds or laminae, a strong,

short subcolumellar one, a higher, longer outer-basal lamina, its summit

often bending towards the columella, and above it 3 quite small folds, the

last near the suture (Figs. 235b. b'). There is little or no callus deposit

diffused between the folds or laminae at first in this stage, but by the time

the shell reaches a diameter of 4 mm., with nearly 5 whorls, the intervals

between laminae have become copiously calloused, and the three low palatal

laminae above are diminishing, to be wholly submerged later in the callous

lining, (c) In the final neanic substage, immediately preceding maturity,

the columellar and outer-basal laminae are large, the small folds above

having become wholly merged in a smooth white callous deposit (Fig. 235c).

This substage has its climax at about 5 mm. diameter, 54 whorls. After

this the laminae diminish in size (relative to that of the aperture), and

the callous lining becomes thinner (Fig 235 c').
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(3) ADULT STAGE, Figs. 235d, c. All laminae have been absorbed except

the columellar, which is more or less reduced in size. The callous lining

becomes very thin. The shell has a diameter of 6 to 6.5 mm., with 64

whorls.

Since growth of the teeth forward is continuous it will be understood

that any lot may contain forms transitional in structure between the stages

described. There is also a rather wide range of variation in the size at

which any stage may begin, and the amount of growth before the next stage

replaces it. In stage 2b the number of small parallel folds in the upper

arc of the lip varies from 1 to 3, and 4 have been seen in a few shells.

These notes apply to typical V. suppressus, in the vicinity of Phila-

delphia and Germantown, but appear to be equally applicable, so far as

material seen serves, to the species in Ontario, New York, Michigan, Dela-

ware and Maryland; also south to Virginia, where typical xuppressus occurs

as far south as Rockbridge County, at Harpers Ferry, W. Va., and else-

where. Farther south suppressus is replaced by the subspecies magnidens.

Although I am here leaving virginicus and magnidens subordinate to

xuppressus, it is possible that they will eventually be considered separate

species; but as yet the anatomy has not been compared.

The foot of V. suppressus is long and narrow, its length, in the moving

animal, about five or six times the width. The sole is slate gray or lead-

gray, sprinkled with white dots more profuse near the edges but without

other longitudinal division. The back and tentacles are nearly black,

the sides tesselated with large polygonal spots darker than the blue-gray

ground. There are sometimes some white flecks on the sides. Pedal grooves

not very conspicuous. The caudal foss is rather indistinct in the living

animal. The collar is pale gray speckled with white. The shell is carried

with its apex tilted a little towards the right, or more rarely level.

Ventridens suppressus virginicus (Vanatta) Fig. 236 a-c.

Zonitoides xuppressus virginicus Vanatta, 1936, Nautilus, 49:99.

" The adult stage has a long nodule within the columellar lip and a

rather short, obtuse horizontal lamella within the outer lip, more remote

from the columellar nodule than is the case with the outer tooth of sup-

pressus. Other characters as in Z. suppressa. Alt. 3.4 mm., diam. 6 mm.;

slightly over 6 whorls." (Vanatta.)

In the ncanic stage the columellar tooth is conspicuously bifid (rarely

trifid). and the summit of the outer-basal lamella (peripheral in position)

curves towards the columella (Fig. 236c).

Height 3.8 mm., diameter 5.7 mm.; 6 whorls. Cedar Creek, Va.

VIRGINIA: near Endless Caverns. New Market, Shcnandoah Co. (J. B. Clark), type

and puratvpes 14,5074 A.N.S.P. Cedar Creek. Frederick Co. (Clench. Render & Archer).

Berryville. Clarke Co. (G. H. Clupp and others) Near Snowden. Amherst Co. (H. B.

Baker). Staunton. Augusta Co. (Clark). 5 miles S. W. of Fairfield. Rockbridee Co.

(Archer). WEST VIRGINIA: Morgan Co. opposite Hancock. Md. (Pilsbry). Franklin.

Pendleton Co. and Dunmore Snring. Pocohontas Co. (G. K. MacMillan). MARYLAND:

foothills of Martin's Mt.. Cumberland Co. (Pilsbry). MK'HIGAN: open country on the

south edee of Geonre Reserve near Patterson Lake. Livingston Co.. (A. F. Archer.

109400 A.N.S.P.). NEW YORK: Woods in Mcndon Ponds Park, Monroe Co. (C. L

Blakeslee. Nov.. 1943).
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f ^

Fig. 236. a. b, c. Vi'ntriileus suppressii s viryinirn/s, type and paratypes. il. P. I", s.

isirleus, Marlinton. ^'esl Virginia. Scale lines = 1 mm.

" In some individuals this two-toothed stage is seen in somewhat smaller

shells, but the strong callous lining of the throat is usually not well

developed. At an earlier stage, diam. 4.3 mm., more or less, the columellar

tooth is conspicuously bifid, or in some shells trifid; there is a long and

high entering lamella within the outer lip with generally one or two small

laminae above it, and the callous lining is heavy. In old individuals of Z.

suppressus there is no tooth within the outer lip, only the columella nodule

remaining. The small laminae above the large outer tooth of the young

stage disappear in suppressus at a much earlier age than in virginicus."

(Vanatta.)

In the adult stage this race is like V. s. divmdens, but the earlier stages

differ by the divided columellar tooth.

It was first found by the writer, 1892, in West Virginia and Maryland,

but was not then considered distinct and was listed as supprcxsus (Proc.

Acad. Nat.iSci. Phila., 1894, p. 17). It was first recognized as a new race

in 1906 by (i. H. Clapp, who sent specimens, from Berryville, Va., calling

attention to the bifid columellar tooth. On receiving others collected by

J. B. Clark in 1927, Vanatta described it, his account appearing some years

later.

The Michigan and New York localities are rather remote from the other

known range of the species, but immature specimens have the characteristic

bifid tooth. Typical suppressus was taken by Archer near Grcenoak Lake

in the same Michigan county. The published Pennsylvania records for

virginicus (Nautilus. 53:85), prove to have been based on immature sup-

pressus; but its occurrence in this state is not improbable.
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Ventridens suppressus divisidens new subspecies Fig. 236 d, e.

The adult stage is two-toothed, the columellar tooth as in V. suppressus,

the outer tooth very shortly lamellar or tubercular, remote from the

columellar, being situated within the periphery as in V. s. virginicus. The

sculpture, color and shape are about as in typical suppressus.

The neanic stage of specimens from Marlinton, W. Va., of 3 to 4 mm.

diameter, has a long outer-basal lamina as in the last neanic substage of

V. suppressus, and a blunt but not bifid columellar tubercle (Fig. 236e).

Height 3.5 mm., diameter 5.4 mm.; 6 whorls. Type.

Height 4 mm., diameter 6.4 mm.; 6| whorls. Franklin.

WEST VIRGINIA: Marlinton, Pocahontas Co. (G. K. MacMillan), Type 167076

A.N.S.P., from a lot in Carnegie Mus. Also Franklin, Pendleton Co. (MacMillan).

The teeth are farther apart than in the two-toothed stage of V. sup-

pressus, and the outer one is small. It differs from V. s. virginicus by the

simple, not bifid, columellar tooth in the neanic stages, uniform in half a

dozen young shells examined.

Although not quite satisfied that this form is distinct from T". s. vir-

ginicus, it seems best to put the data thus on record rather than to expand

the definition of virginicus to cover these shells with simple columellar tooth

in the neanic stage; but it is true that the adult stage of divisidens does not

seem separable from that of virginicus. Further lots containing immature

stages in greater numbers are needed for a definite decision.

The name refers to the widely divided or separated teeth.

Ventridens suppressus magnidens new subspecies Fig. 237.

The shell is usually larger than V. suppressus, with a smaller, quite

minute, umbilical perforation. The aperture has a well developed short

columellar lamella and a long, strong, outer-basal lamina. The color is

Fig. 237. Ventridens suppressus magnidens. a, b, Cherokee National Forest, Polk

Co.. Tcnn. c, Natural Bridge, Va. Scale line = 1 mm.

transparent light yellowish olive, with an opaque colonial buff area behind

the basal lip. Surface glossy, showing distinct (to faint) traces of spiral

striae on the base, the upper surface weakly subplicate below suture, as in

V. suppressus.
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Height 5. mm., diameter 7.75 mm.; 7 whorls. Type.

Height 4.7 mm., diameter 7.8 mm.; 6? whorls. Jackson Co., Ala.

Height 4.3 mm., diameter 6.8 mm.; 6 whorls. Cleburne Co.. Ala.

NORTH CAROLINA: Cherokee and Clay counties. TENNESSEE: Cumberland, Knox,

Marion and Monroe counties; the Type 170228 A.N.S.P. from the Cherokee National

Forest. Polk Co., in a ravine 9.5 mi. east of Parksville (A. F. Areher). ALABAMA: Cle-

burne, Jackson, Jefferson, Madison, St. Clair. Talladega and Tuscaloosa counties.

Additional counties of Alabama are cited lor suppressus by Walker

(1928): Bibb, Calhoun, DeKalb, Elmore. Fayette, Lauderdale and Shelby.

Doubtless these refer to magnidens, as V. suppressus proper is not known

to me from Alabama. It is '' apparently of general distribution in the

northern half of the state." Bryant Walker (Proc. Acad. Nat. Sci. Phila.,

1902, p. 433) reported suppressus from Town Mt., near Asheville, N. C.,

and Spence's cabin at the top of Thunderhead, Blount Co., Tenn.; these

should probably be magnidens, but I have not seen them. According to

Dall, 1885 (Proc. U. S. Nat. Mus., 8:271), Hemphill collected "Zonites"

suppressus Say at Fernandina, Florida. This seems remote from localities

recorded above; probably he had young demissus.

Virginia should apparently be added to the range of this race. In the

ravine at the Natural Bridge a peculiar form is found having the two teeth

and the minute perforation of magnidens, but the outer-basal lamina is

somewhat shorter than in that, and the size is much smaller: diameter

5.2 mm., 64 whorls (Fig. 237c). A similar form occurs at Taleott, Sum-

mers Co., W. Va.

On the hills around Natural Bridge Dr. Baker found typical V. sup-

pressus, the shells rather small, diameter 5 to 5.8 mm., the round umbilicus

larger than in magnidens.

V. s. magnidens is a less evolved race than T". suppressus, the adult

stage having two teeth like the last neanic substage of suppressus.

The youngest specimens seen, diameter 3.4 mm., 4| whorls, show two

parallel laminae within the upper arc of the lip in addition to the two basal

laminae. The name alludes to the large outer-basal lamina.

Ventridens gularis (Say) Fig. 238 a-g.

Helix gularis Say. 1822. Jour. Acad. Nat. Sci. Phila., 2:156 (Ohio and Pennsylvania).

â€”Binney, 1851, Terr. Moll., 2:250, pl. 37, fins. 3. 4 (east Tennessee, north Ala-

bama).

Zonites gularis Say, W. G. Binney, 1878, Terr. Moll., 5:129, pl. iii, fig. K (teeth).

Gastrodonta gularis (Say), Pilsbry, 1900, Proc. Aead. Nat. Sci. Phila.. p. 142.â€”

Walker & Pilsbry. 1902. Proc. Acad. Nat. Sci. Phila.. p. 434.â€”Daniels. 1915, 39th

Ann. Rep. Dep. Geol. Nat. Res. Indiana, p. 319.â€”Walker, 1928, Terr. Moll. Ala-

bama, p. 104.

Helix bicostata Pfeiffer. 1846, Symbolae ad Hist. Hel., 3:69 (Hab. unknown); 1848.

Monogr. Hel. Viv.! 1:182 (Tennessee); Conchyl. Cab., Helix, p. 196, pl. 100,

figs. 21-23.

[Zonites ccrinoidca] var. cuspidata James Lewis. 1875, Proc. Acad. Nat. Sci. Phila.,

pp. 335-6 (Knox and Monroe counties, Tenn.).
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Zonites cuspidat us Lewis, W. G. Binney, 1883, Suppl. Terr. Moll., Bull. Mus. Comp.

Zool.. 11:143, pl. 2, fig. c; 1885, Man. Anier. L. Sh.. p. 226. fig. 243: 1890, Bull.

M.C.Z., 19:188.

" Shell subglobose, pale yellowish-horn colour, polished, pellucid, beneath

near the aperture whitish-yellow opake; volutions six or seven, with

prominent somewhat regular wrinkles; spire convex, a little elevated, suture

moderate; labrum not reflected; throat far within upon the side of the

labru)u bidentate, teeth lamelliform, of which one is oblique and placed

near the middle, and the other less elongated placed near the base; um-

bilicus none. Breadth more than ] of an inch.

" Inhabits Ohio and Pennsylvania. In general form it resembles H.

ligera, but may be distinguished by the absence of umbilicus, and upon

particular examination, by the teeth, which are situated far within the

aperture. In the collection of the Academy." (Say.)

Fig. 238. Ventridens gidaris. a. h, J'isper, Tcnn. c. Roanoke, Va. ti, Forma

nodiis, West Pikeville. Tcnn. e, Harrinian, Tenn f, Neotype of V. ()ularis, Allegheny

Co.. Pa. g. Cade's Cove. Blount Co., Tenn. h. Forma cnsp(datus, Tellico Gorge. Mon-

roe Co., Teun. Scale line = 5 mm.

Height 6 mm., diameter 8 mm.; 6:J whorls. Tuscarawas Co., 0.

Height 6 mm., diameter 9 mm.; 8 whorls; umbilicus 0.35 mm.

Cades' Cove.

Height 5 mm., diameter 7.8 mm.; 7\ whorls; imperforate. Jasper,

Tenn.

Height 5.4 mm., diameter 8.2 mm.; 74 whorls; umbilicus 0.1 mm.

Jasper.

Height 5.2 mm., diameter 8 mm.; 8 whorls; umbilicus 0.25 mm.

Parkesville, Tenn.

Height 6.3 mm., diameter 8.3 mm.; 8 whorls Jackson Co., Ala.

Height 5.3 mm., diameter 8.7 mm.; 7. 1 whorls. Jackson Co.. Ala.
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PENNSYLVANIA: Allegheny Co. (J. A Shafer in Carnegie MILS.). OHIO: Tuscarawas

Co. (V. Sterki. in Carnegie Mus.). INDIANA: "The Knobs'' near New Albany, Floyd

Lo. (L. K. 1jnniels). WEST VIRGINIA: Jackson Co. KENTUCKY: Barren, Brcathitt, Pu-

laski and Wayne counties. NORTH CAKOLINA: A very, Cherokee, Clay, Graham. Hay-

wood, Jackson. Macon. Madison, Mitehell, Swain, Transylvania and Warren counties.

TEXXESSEE: Berkeley. Blount. Carter Cumberland, Davidson. Franklin, Green, Knox.

Marion. Monroe. Hoik, Sewanee. Unicoi and Washington counties. GEORGIA: Near Lake

Toccoa. Fannin C'o.; S'orth of Hiawassee, Towns Co. (Archer). White Sulphur Springs

(H. H. Smith). ALABAMA: Blount, Choctaw. Clarke, Colbert. Ciillinan. Franklin, Jack-

son, Lee, Madison, Marshall, Randolph, St. Clair. Sumter. (Walker gave additional

localities for gularis in Alabama: Baldwin, Bibb. Conecuh, Dallas. DeKalb, Fayette.

Geneva, Jefferson, Latiderdale, Mobile, Perry. Morgan, Tuscaloosa, Walker and A\ileox

counties.)

The spirc in high examples is convexly con)c, dome-shaped in lower

one?, both high and low usually found in the same lots; the periphery is

rounded and the base convex, but deeply impressed around the very minute

umbilical perforation. The glossy surface has, after 14 smooth apical

whorls, low retractively curved wrinkles on the upper surface, but becoming

very weak or extinct on the base, where occasional individuals show also

some weak spirals in the impressed axial region, others having none. The

aperture has a callous lining within the lip. The columellar margin is

somewhat straightened, with a strong callus within, upon which is an

entering lamina (often reduced to a low nodule). In some lots this lamina

is rather deeply placed, not visible in direct front view; or it may be wholly

obsolete. In the outer-basal position there is an erect entering lamina,

which is long in young and some adult shells, short in others (and iu

various forms noted below, it is wanting in the adult stage).

At an early neanic stage, diameter 2 mm., 24 whorls, the two basal

laminae are well developed and there is a very slender lamina in the upper

arc. above the periphery. There is no columellar callus or callous lining

between the laminae. The lamina above the periphery disappears soon in

most lots examined, but in some lots, such as Jasper, Tenn.. I have seen it

in shells of 6 mm. diameter, 6 whorls (fig. 238b).

In the early stages the umbilicus is as large, or often larger than in the

adult shell, in which it varies in different lots from closed to minutely

perforate, which is the prevalent condition. In a few lots the perforation

is as wide as half a millimeter (Hayesville. N. C.t but usually is less, as

in the measurements given above."'"' The size of the shell and of the um-

bilicus are rather constant in the individuals of most lots, though varying

in different localities.

1". yulam differs from 1". colli'sella chiefly by the lower striation, colli-

sdla having sharper, more deeply cut sculpture. V. cerinoidea has a smaller

and smoother shell, the striation weak; also, the two-toothed form is

usually restricted to an earlier stage of growth.

"-"'The measurements for showing (he size of the cavity in the axis in this species

were taken across the hole, not to the insertion of the columellar lip.
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446 PILSBRY â€” NORTH AMERICAN

Say's specimens were from " Ohio and Pennsylvania." Two known

localities in these states are represented by specimens in the Carnegie

Museum, which Dr. Stanley T. Brooks has kindly allowed me to see:

Tuscarawas Co., 0., No. 62.21012, collected by Dr. Sterki, May, 1902, and

Allegheny Co., Pa., No. 62.6780, collected by J. A. Shafer, 7-1-1938. This

shell (Fig. 238f) is selected as a neotype, Say's specimens being lost. It

is not quite fully adult. It resembles those from Jasper, Tennessee closely

in shape, color, surface and perforation, but the columellar lamina is lower

and more receding, so that it is not visible in a direct face view. Height

4.2 mm., diameter 7.3 mm., 7Â£ whorls.

The specimen from Tuscarawas Co., Ohio, is similar in having a receding

columellar tubercle and minute perforation, but the last whorl is higher.

It appears that gularis extends northward in a rather narrow lobe west

of the mountains, and the type thus came from this northern border of its

range. At present these places are rather widely separated from the known

Kentucky localities, the gap being oecupied only by a specimen from Jack-

son Co., West Virginia, collected at least 70 years ago by the geologist

W. M. Gabb. It should be looked for elsewhere in western West Virginia.

Pfeiffer's H. bicostata was said to be " almost closed perforate," 5 to

6.5 x 9.5 mm., with 7 whorls. As he called it " Die zweifelhafte Schnirkel-

schnecke," he seems to have had doubts as to (ts specific validity, and he

afterward considered it a synonym of H. gularis.

Gratacap, in his catalogue of the Binney & Bland collection (Bull.

Amer. Mus. N. H., 14:352), states that " A superb specimen from Kentucky,

marked major, is five-eighths of an inch (15.87 mm.) in height." His

adjective '' superb " seems quite inadequate for such a monster; why not

say " incredible " ?

Ventridens gularis form cuspidatus (Lewis). Fig. 238h. "Very like

Anthony's cerinoidea with this differenceâ€”the shells have two internal

lamellar teeth, in some cases arising obliquely within the aperture and

pointing outwardly, differing somewhat from the teeth of gularis." (Lewis.)

" The internal tooth-like processes, strongly curved one towards the other,

form almost an arched space. The umbilicus is entirely closed." (W. G.

Binney.)

Lewis' description, reprinted above, is singularly insufficient, but Binney,

who considered it a form of gularis, denned it briefly a few years later. As

in typical gularis, the umbilicus is very minute or almost wholly closed.

The outer basal lamina is high, its summit curving towards the baso-

columellar lamina. However, there are so many lots in which the lamina

is erect in some, curved in other examples, and the degree of curvature is

so variable, that I cannot satisfactorily assort the series into gularis and

cuspidatus. The latter seems to be merely a form which gularis may
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LAND MOLLUSCA 447

assume in an area nearly coextensive with the species. It occurs in many

lots from east Tennessee, from the region of Roan Mountain south to

western North Carolina, northwestern Georgia and northern Alabama. Also

in Pulaski Co., Kentucky.

Miss Law thus wrote from Philadelphia, Tenn., of this form: " Unlike

gularis it seems to be a rare shell, and I find it only by scraping off the

surface of the ground in the vicinity of damp mossy rocks. Its habits are

more like placentula than gularis. Neither Miss Clara Bacome nor I ever

mistake one for a gularis, even before picking it up; the thickened yellow

sploteh near the lip, and the thinner spot behind, showing the dark animal

through it, as well as its more globular form, particularly on the base, make

it look very different when alive."

A form of gularis which has a heavy callus but not laminae, with the

closed umbilicus of typical gularis, is before me from Harriman, Roane Co.,

Tenn., measuring 6x9.1 mm., 7 whorls. These shells do not have the

straightened columcllar lip of theloides, and the umbilicus is more reduced,

minute or closed. Further collections are needed for the elucidation of

this form. (Fig. 238 e).

Form nodus (Fig. 238d), new form, has the aperture similar to V. g.

theloides. It was taken in abundance by Dr. H. B. Baker on the Walden

escarpment around Pikcville, Bledsoe Co., Tennessee. By the straightened

columellar lip and thick toothless internal callus it would seem identical

with theloides, except that the umbilicus is reduced to a very minute

perforation. A high specimen (A.N.S.P. 165566) measures 5.7x8 mm., 8}

whorls, many being lower. Two basal laminae are present in a young shell

of 6.2 mm. diameter, 6i! whorls. On account of its distribution and the

reduced perforation this form is regarded as a modification of the gularis

stock parallel to theloides rather than directly related to the latter. Similar

shells are found at Pine Mountain, Harlan Co., Kentucky (W. Stone) and

at Quicksand, Breathitt Co., Kentucky. Forms having a short outer-basal

lamina but no columellar, noticed above, serve to connect it with gularis.

(Gularis, pertaining to the throat.)

Ventridens gularis theloides (Walker & Pilsbry) Fig. 239.

Gastrodonta gularis theloides A. D. Brown. Walker & Pilsbry, 1902. Proc. Acad. Nat.

Sei. Phila., p. 434, pl. 25, fies. 1-4.

" Shell glossy, yellow, perforate, with moderately raised, dome-shaped

spire, composed of 74 to 8 narrow, closely coiled whorls; the last hardly

angular at the periphery in adult shells; rather strongly striate above,

nearly smooth beneath, with faint traces of spiral striae near the umbilicus,

where the base is rather conspicuously excavated. Aperture somewhat

triangular, the xloping basal lip being straight. The peristome is acute,

strengthened within by a rather wide, low callous rim. Adult shells are

without teeth or laminae. Alt. 4.5-5, diam. 7.5-8 mm.
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Fi|r. 239. I t utriili'ux gularis theluirlis, b. c type. Bluff Mt.. N. C. (1. voimg topo-

type. a. aperture of specimen from A. D. Brown's collection. (Drawn by E. G. Va-

nnttn.) Scale line = 2 mm.

"Young shells 5 to 6 mm. diam. [Fig. 339d] are nearly discoidal.

vvith the umbilicus as wide as in adults, base glossy, sculptured like the

adult shells, the aperture armed within with two long strong lamellae, the

summit of the outer one curving toward the inner; there is also, in early

stages, a smaller lamella peripheral in position." (Walker & Pilsbry.)

In a shell of 8 mm. diameter the umbilicus measures 0.8 mm.; and a

young shell of 6 mm. also has an umbilicus of 0.8. The umbilicus is

contained from 10 to 12 times in the diameter in adults.

NORTH CAROLINA: Black Mountains, on Bluff Mountain. Type 83263 A.N.S.P. Alsu

Meadow Cove. Wilson's. Cat-tail and MI Mitehell (Walker A FPIT.SS). GEORGIA.

without definite locality (Bland). ALABAMA: Roanoke. Randolph Co. (H. H. Smith).

This race was recognized by A. D. Brown many years ago and named

in his collection (now 56914 A.N.S.P.), but it was never characterized by

him. Fig. a is from one of his specimens; figs. b. c, d are from Bluff

Mountain shells, collected by Walker.

It differs from T". lawac (W. G. B.) in the much narrower umbilicus:

from V. gularis in being toothless in the adult stage, and with a more ex-

cavated base, straighter basal lip, and a wider umbilicus. No adult shell,

in a large number examined, possessed internal laminae.

Many specimens from Roanoke. Alabama, seem to belong to this race,

which is therefore to be looked for in the intermediate territory.

(OjjXoeiS)ys, breast-shaped.)

Ventridens gularis decussatus (Walker & Pilsbry) Fig. 240.

Gastrodonta (/ularis ilreuxsata " Pilsbry & Vanatta." Walker it Pilsbry. 1902. Proc.

Acad. Nat. Sci. Phila.. p. 436. pl. 25. fi>. 5-9. 13.

Vrntritlens ()itlaris ileriisxnta Pils.. G. S Banks. 1932. Nautilus. 44:139.
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" Shell somewhat dull, brownish, narrowly umbilicate, with moderate

or high, dome-shaped spire, composed of 8 flat whorls, the last angular at

the periphery. Closely, sharply and strongly striate above, less so beneath,

where there are usually traces of spiral striae near the periphery. Aperture

lunate, peristome thin and acute, armed within with a blunt tooth on the

middle of the columella, and a high, short, erect lamella within the outer-

basal margin. Alt. 5.5, diam. 7.8 mm. Alt. 5, diam. 8.2 mm.

Fig. 240. Ventridens gularis decussctus. a, type, Mt. Mitehell, K. C. b, lower

topotypc. c. young shell from Bluff Mt., N. C. at d, a more enlarged segment of

base. (Drawn by E. G. Vanatta.) Scale line for figs, a, b, c = 2 mm.

" Young shells (Fig. 240c, d, diam. 6 mm.) are biconvex, depressed,

acutely angular or carinate, more strongly striate beneath than adults, and

with the striae on the outer half of the base decussated by many impressed

spirals (fig. d). The internal lamellae are long, as in the young of other

forms of the gularis group." (P. & W.)

The width of the perforation is contained about 11 times in that of the

shell.

NORTH CAROLINA: Black Mountains, on Mi. Mitehell. Type 83265 A.N.S.P. Found

at Tyson's and Wilson's coves. Potato Top. Cat-tail. Ivy River. Bee Tree Cove and on

Bluff Mountain (Walker and Ferriss) Mountain N. W. of Waynesville, Haywood Co.

(J. B. Clark). Recorded by Banks from Grandfather Mt., about 20 mi. east of Roan

Mt.

This variety was recognized several years ago by Mr. Vanatta and

myself among specimens collected by Hemphill, labeled " Black Mts., N. C."

On account of the small number of specimens (two adult and one young),

it was not denned at that time. The abundant material taken in 1901

by Walker and Ferriss placed the subspecies upon a secure basis. It differs

from G. gularis and the racial forms subordinated to that species in the

strong sharp sculpture, comparatively dull surface, the decussation and

acute carination of the young shells, and the short, high, erect lamina of
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the adult stage. Compared with V. collisella Pils., decussatus is seen to

differ in the closer and flat whorls of the spire, flattened instead of swollen

base, angular periphery, and larger umbilical perforation, but the sculpture

of the spire is practically the same. Young shells resemble I", intertextus

in sculpture.

Ventridens collisella (Pilsbry) Fig. 241.

Gastrodonta collisella Pilsbry, 1896, Nautilus, 9:123.â€”Walker, 1928, Terr. Moll. Ala-

bama, p. 104.

Shell rather solid, minutely perforate, above elevated and somewhat

dome-shaped, below rather flattened, the periphery rounded. Surface glossy,

especially beneath, the base being radially finely wrinkled, and with faint

traces of spiral striation in the slightly excavated umbilical region; upper

surface sharply sculptured with irregular, arcuate wrinkle-riblets in the

direction of growth-lines, and stronger toward the suture. Whorls 74,

slightly convex, separated by very shallow sutures, which, under the lens,

seem margined below by the partial transparence of the shell in some

specimens.

Fig. 241. Vcntridem collisella, a, b, Knoxville. c, Elizabcthton. Tcnn. Scale

line â€” 2 mm.

Aperture mainly basal, lunate, with a lining of white callus a short

distance within, heavier and bearing a small tooth (often wanting) on the

columellar slope, and a rather short white entering lamina toward the outer

part of the base. Lip-edge thin and acute, suddenly expanded at the

columellar insertion, half covering the umbilical perforation.

Height 7.2 mm. diameter 8.7 mm.; 74 whorls. Type.

Height 7.4 mm.

Height 8.1 mm.

Height 7.1 mm.

Height 6 mm.

Height 6 mm.

diameter 9.1 mm.

diameter 9.6 mm.;

diameter 8.5 mm.

diameter 8.4 mm.

diameter 9.1 mm.

Huntsville.

7Vo whorls.

Citico.

Harriman.

Harriman.

Elizabethton.
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VIRGINIA: Lexington and Natural Bridge, Rockbridge Co.; 4 mi. E. of Blackwater,

Halifax Co. TENNESSEE: Elizabethton and Valley Forge, Carter Co. Johnson City,

Washington Co. Citieo, Monroe Co. Knoxville, Type 67594 A.N.S.P., and elsewhere in

Knox Co. Harriman, Roane Co. Lookout Mt., Hamilton Co. South Pittsburgh,

Marion Co. ALABAMA: Huntsville, Madison Co. (and, according to Walker, Paint Rock,

Jackson Co., Gurley and Monte Sano, Madison Co.).

This snail is known by its sharp striation, which almost alone separates

it from V. gularis; but the distinction remains constant in a large number

seen. The minute size of the half-covered axial perforation is also constant.

It has often been identified as V. gularis.

The columellar callus may bear a blunt entering lamina or a small node,

or there may be no prominence, merely a thick columellar callus. In the

lot from Elizabethton, Carter Co., Tennessee (B. Walker, 1904), the largest

shells may have a well developed outer-basal lamina, or it may be repre-

sented only by a low ridge on the basal callus, as in Fig. 241c, measuring

8.4 x 10 mm.

A single shell (diam. 7.6 mm.) specimen from Mt. Mitehell, N. C., 1901,

was found among shells received from Mr. Ferriss; but as Bryant Walker

failed to notice this species in his paper on that expedition, I hesitate to add

Mt. Mitehell to the range of collisella.

This is probably the Zonites Sterki discussed in 1893, Nautilus, 7:14,

paragraph 3.

(Name a diminutive of collis, a hill.)

Ventridens cerinoideus (Anthony) Fig. 242.

Helix cerinoidca Anthony, 1865, Amer. Jou(. Conch., 1:351, pl. 25, fig. 4.

Zonites ccrinoideus Anthony, W. G. Binney, 1878, Terr. Moll., 5:111, fig. 30, pl. iii,

fig. B, teeth.

Shell narrowly unbilicated, orbicularly convex, thin, of a waxy horn-

color, closely and finely ribbed; whorls 7, convex, the last one inflated;

umbilicus narrow, nearly covered by the columellar lip; aperture semi-

circular; lip not reflected, margins connected by a thin white callus.

Habitat.â€”North Carolina. (Anthony.)

Fig. 242. Vcntridens ccrinoideus. a, b, c. Southport, N. C. d, Gainesville. Fla.

e, Yemassee, S. C. c and d immature shells. Scale line = 2 mm.
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The shell is very minutely perforate, depressed, with conic spire, rounded

periphery, the base a little impressed around the axis; pale yellow, some-

what translucent except in a segment near the aperture, which is opaque

buff. Surface glossy, closely marked with fine growth-wrinkles, which are

much weaker on the base, where there is superficial spiral striation, varying

from distinct to very weak. The aperture is lunate; the sharp lip is

minutely dilated at the axial insertion, partly closing the perforation. In-

side there is a white callous lining extending inward about the fifth of a

turn.

Height 5.3 mm., diameter 7.3 mm., 7 whorls; Southport, N. C.

Height 4.8 mm., diameter 7.2 mm.. 6J whorls; Columbia, S. C.

Height 5.5 mm., diameter 9 mm. Yemassee, S. C.

In immature shells there is an entering outer-basal lamina and a stout,

outwardly leaning columellar fold. (Fig. 242c).

NORTH CAROLINA: 1J/2 mi. inland from Southport, Brunswick Co.; near Greenfield

Pond, Wilmington, New Hanover Co. (Pilsbry); Beaufort, Carteret Co. (W. E. Bar-

nett). SOUTH CAROLINA: Charleston (Clench & Rehder) ; Yeruassee. Beaufort Co. (J. B.

Henderson); Columbia, Richland Co. (S. N. Rhoads). GEORGIA: Savannah (Pilsbry);

base of Stone Mountain near Atlanta (J. M. Clark). FLORIDA: Callahan, Nassau Co.

(Hemphill); Imri, Hamilton Co. (E. B. Chope) ; Ochlockonee River, Leon Co. (C. W.

Johnson); Quiney, Gadsdcn Co. (Van Hyning) ; near Wakulla River, Wakulla Co.

C. B. Moore); Gainesville and elsewhere in Alachua Co. (Van Hyning). ALABAMA:

Wetumpka. Elmore Co. (H. H. Smith). W. G. Binney gives additional localities: Nor-

folk, Va., New Bern. N. C. and Jacksonville, Fla.

It is nearly always smaller than any form of V. gularis, the spire is lower

and the striation of the glossy surface quite fine.00 Teeth have not before

been mentioned for this snail, but they are present, though rather small, in

one of the two specimens we have from Anthony, and are to be seen in all

lots containing immature individuals. In some lots they occur in shells

up to a diameter of 5 mm., 5 whorls (Savannah), in others only up to about

4 mm., but rarely up to the full size attained by the species, as in a giant

of 9 mm., from Yemassce (Fig. 242c), other adults of 8 mm. diameter in

the same lot being toothless.

Anthony's locality for H. cerinoidea was North Carolina. The source

of his material was not stated. We select Southport as the type locality.

V. cerinoideus is the coastal plain Ventridens. Its line of contact with

the montane gularis group has not been ascertained, as with the possible

exception noted below, the known localities are rather remote. In Florida

it appears to be abundant south to Alachua County, but hardly enters the

peninsula. It was not recorded from Alabama by Walker, but was taken

in abundance at Wetumpka. A few specimens from Blount Springs, Cull-

man and Valley Head (H. H. Smith), appear referable to cerinoideus, but

the basal callus is heavier, and I would like to see more material before

extending the range of the species into northern Alabama.

(Cerinus, wax color.)

80 Certainly not "ribbed" as Anthony's very poor description has it.
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Ventridens lawae (W. G. Binney) Figs. 243. 244.

Zonites placentula (Shuttl.). W. G. Binney. 1878, Terr. Moll., 5:124. pl. 3. fig. L

(teeth) and remarks, not the description.

Zonitrs (Hyalina) placentula Shuttl., Gratacap. 1901, Bull. Amer. Mus. N. H.,

14:350.

Zonites lasmodon var.?, W. G. Biimey, 1879, Ann. N. Y. Acad. Sci., 1:358, 362, pl.

15, fig. E.

Zonites lawi W. G. Binncy. 1883, Bull. Mus. Corup. Zool., 11:142, pl. 2, fig. E; 1885,

Man. Amer. Laud Sh., p. 221, fig. 235.

Zonites lawae W. G. Binncy, 1892, 4th Suppl., Bull. Mus. Comp. Zool., 22:167 (first

description).

Gastrodonta gularis lawae (W. G. B.), Walker & Pilsbry, 1902, Proc. Acad. Nat. Sci.

Phila., 54:435, pl. 25, figs. 10-12.

" Shell small, umbilicated, globose, flatter below, shining, light horn-

colored, marked with coarse wrinkles of growth; spire rounded; whorls 8,

gradually increasing, slightly convex, the last excavated below around the

umbilicus; aperture oblique, rounded; peristome simple, acute, thickened

with callus within. Greater diameter 9 mm., lesser 7 mm.; height 4 mm."

(W. G. Binney, 1892.)

Fig. 243. Ventriilens lawae. a, type. 294 B. &. B. coll., Amer. Mus. N. H. h. adult

of laminate form, N. side French Broad river. Paint Rock, N. C. c. young shell of same

lot. (Drawn by E. G. Vanatta.) Scale line = 2 mm.

" The shell is yellow, glossy, with moderately elevated, dome-like spire,

composed of 8 closely coiled whorls; surface rather closely wrinkle-striate,

the strise strongest near the suture, weaker below, where a few faint spiral

stria^ may be traced. Last whorl rounded, hardly angular, even in front.

Umbilicus wide, open, deep and well-like, the bases of the first whorls visible

in its depth. Aperture small, irregularly lunate; peristome acute, strength-

ened within by a rather thin, diffused white callus, which becomes heavier

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-1

0
 2

2
:1

7
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



454 PILSBRY â€” NORTH AMERICAN

within the columellar margin, making a slight convexity or low boss near

the axis. Columellar margin somewhat straightened. Alt. 4.7, diam. 7.8

mm., width of umbilicus 1.3 mm." (Walker & Pilsbry.)

TENNESSEE: Cherokee Nat. Forest, Polk Co. (A. F. Archer). Monroe Co. (Annie

M. Law), Type 294 B. & B. Coll.. Amcr. Mus. Thunderhead Mt., Blount Co. Gatlin-

burn, Sevier Co. NORTH CAROLINA: Paint Rock, on both sides of the river, Madison Co.

Bluff Mt. (Walker & Ferriss). Near Warne, Clay Co. (A. F. Archer).

V. lawae has a wider umbilicus (contained typically 5 or 6 times in the

diameter) than any of the forms referred to gularis, and it is not so wide as

in V. lasmodon.

The above descriptions and figures 243a represent the type shell No. 294

of the Binney and Bland collection, American Museum of Natural History,

the same specimen which Binney figured in 1879, 1883 and 1885. This dif-

fers from most others seen in being without internal laminae. Another

specimen from Monroe County, also collected by Miss Law, differs by hav-

ing a small outer-basal lamina on the rather heavy callus within the basal

lip. The columellar callus also is rather heavy but not toothed or laminate.

This is probably the normal adult form, the toothless specimen taken as a

type being rather in the gerontic stage, or past the ordinary condition of

maturity. The toothless form is from Monroe County, Tennessee, where it

was collected by Miss Annie M. Law, together with specimens provided

with an internal lamina. These were distributed to Mr. Binney, Dr. James

Lewis, and probably others. The Lewis collection was sold, and there are

specimens from that source in the collections of George H. Clapp, G. K.

Gude, the Academy of Natural Sciences, and others.

Shells from the northern part of the range of lawae, around Paint Rock.

Madison Co.. N. C., are drawn in Figs. 243 c, young, and 243 b, adult speci-

mens. All seen have a long outer-basal lamina, and usually there is a small,

deeply placed lamina on the columellar callus about at its lower third.

This is immersed too far to show in Fig. b, and in some shells it is obsolete,

leaving the columellar callus plain. The umbilicus is variable, contained

from about 4.2 to 6.4 times in the diameter of adult shells. In young ones

it is relatively wider, as it is rather well-like, not " perspective " as in las-

modon. Height 4.7 mm., diameter 8.3 mm.; 8 whorls.

The young shells (Figs. 243 c, diameter 5 mm.) have a long outer lamina,

a shorter baso-columellar lamina, and in an earlier neanic stage, a small

upper-palatal fold. The umbilicus is broad, and the periphery situated hi(rh

on the last whorl.

A lot from 2 miles southeast of Gatlinburg, Scvier Co., Tennessee

(Archer), consists of smaller laminate shells, about 4.1 X 7 mm., the umbi-

licus contained 5 times in the diameter. In specimens from Ocoee Gorge

east of Parksville, Polk Co. (Cherokee National Forest), the shells are less

widely umbilicate than other lawac seen, umbilicus (measured to insertion
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of lip) contained 6.4 times in diameter. Most of the large specimens, 8 to

8.3 mm. diameter, have a long outer-basal lamina and a small one on the

columella, Fig. 244 b, but one large shell, height 5 mm., diameter 8.5 mm., 8

whorls, has only a short lamina, none on the columella.

Fig. 244. Vcntridens lairac. a, west of Warne, Clay Co., N. C. b, Cherokee Na-

tional Forest. Scale line = 2 mm.

In the adjacent Clay Co., N. C., 3 miles west of Warne, Dr. A. F. Archer

collected a less narrowly umbilicate form in abundance. In the fully adult

stage there is a rather narrow callus in the lip, bearing a short outer-basal

lamina, the columellar border either plain or with a small nodule. The um-

bilicus, measured to insertion of lip, is contained 6 times in the diameter.

In immature shells the outer-basal lamina is long and there is a small

columellar lamina. Height 4.5 mm., diameter 8.2 mm.; 7Â§ whorls (Fig.

244 a).

Bryant Walker and the writer, about forty years ago, thought that

lawae might be a subspecies of 1". gularis; but in the absence of an inter-

grading series in the far larger collections now at hand, the specific status

seems indicated, though their close relationship is obvious.

(Named for Annie M. Law, schoolteacher, musician and naturalist, who

discovered this together with other beautiful snails of the southern Appa-

lachians. Nautilus, 17:86.)

Ventridens lawae cumberlandicus new subspecies Fig. 245.

The shell is umbilicate, the umbilicus contained 5.8 to 6.2 times in the

diameter, of somewhat translucent olive lake or more yellowish color, with

an opaque buff area behind the basal lip. The closely coiled spire has the

shape of a low dome (but varies in elevation as in the figures); the last

whorl is rounded peripherally, rather deeply impressed around the umbilicus.

The surface is glossy, striate about as in V. lawae. The lunate aperture is

rather strongly oblique, in the adult stage rather heavily calloused within,

without laminae; the columella margin somewhat straightened, thickened

within. Lip edge sharp, as usual.
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Fig. 245. Vcntridcns lawae cumbcrlandicus. Type (a) and paratypes. c, immature

stage. Scale line = 2 mm.

In the neanic stage there is a small tubercle or short lamina on the

columella and a deeply placed outer-basal lamina (Fig. 245 c).

Height 4.5 mm., diameter 8.8 mm.; 8 whorls.

Height 6.2 mm., diameter 9 mm.; 8| whorls.

Height 4.5 mm., diameter 8.5 mm.; 7iJ whorls.

Height 4.8 mm., diameter 9 mm.; 8 whorls. Type.

TENNESSEE: 7 miles east of Smithville, DeKalb Co. (Pilsbry, Sept., 1935).

This snail of the Cumberland plateau stands very close to T". lawae of

the Blue Ridge province, but it differs in several details. The base is more

flattened within the central concavity, being convex there in lawae. The

neanic stage has a narrower umbilicus, that of lawac being about as wide as

in the adult (ef. Fig. 244 c). 24 specimens taken.

Ventridens coelaxis (Pilsbry) Fig. 246.

Zonites . . . new, Sterki. 1893, Nautilus. 7:15, paragraph 6.

Gastrodonta coelaxis Pilsbry, 1899. Nautilus, 12:140.

" Shell rather widely umbilicate, the width of umbilicus contained 6 to

6| times in the greatest diameter of the shell; thin, somewhat fragile, yellow-

corneous, sub-transparent, the last suture readily visible through the base;

much depressed, the periphery subangular, upper surface convex; surface

glossy, sculptured with irregular wrinkles in the direction of growth lines

Fig. 246. Ventridens coclaxis, Cranberry, N. C. Scale line = 2 mm.
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above, almost smooth beneath, and in favorable lights showing subobsolete

spiral striae. Whorls 64, slowly widening, a little convex, the last moder-

ately convex below. Aperture oblique, irregularly lunar, deeply excised by

the preceding whorl, not calloused inside, two-toothed a short distance

within; one thin and rather short lamella projecting from the lower part of

the outer wall, and another smaller one from the middle of the baso-

columellar wall; both sometimes wanting; peristome thin and sharp, the

outer margin well rounded, baso-columellar margin straightened. Umbilicus

well-like, but widening at the opening and showing the penultimate whorl."

(Pilsbry.)

Height 3 mm., diameter 6.6 mm., 6^ whorls; umbilicus contained 6.13

times in diameter. Type.

NORTH CAROLINA: Cranberry, Avery Co (Mrs. George Andrews), Type 75730

A.N.S.P.

This snail is rather fragile for its group, thinner, smaller and more de-

pressed than V. lawae, and with a narrower umbilicus than T". lasmodon.

The periphery is bluntly subangular.

In the neanic stage (lower figure) the two laminae are strongly devel-

oped, longer than in adult shells, and there is a nodule on the columcllar

callus, strongly developed in some shells, but quite weak in others. It is a

rare snail, one of Mrs. Andrews' many prizes.

(KoTXos + axis, hollow axis.)

Ventridens lasmodon (Phillips) Fig. 247.

Helix lasmodon J. S. Phillips, 1841. Proc. Acad. Nat. Sci. Phila.. 1:28; 1842, Jour.

Acad. Nat. Sci. Phila., 8:182.â€”Binney, 1851, Terr. Moll; 2:254. pi. 37. fig. 2.

Zonites lasmodan Phillips, W. G. Binney. 1878. Terr. Moll., 5:131, pl. iii, fig. o

(dentition. Suggests that the name should be elasmodon).

Zonites elasmodon W. G. Binney, 1885, Man. Amer. L. Sh., 227, in synonymy of

Z. lasmodon (emendation).

Zoniles macilentus Shuttleworth, 1852, Mittheil naturforsch. Ges. Bern, Nr. 248,

p. 195 (Tennessee orientali).

"Shell moderately elevated, lenticular; rather thick; epidermis pale

whitish horn color, smooth, shining; whorls eight, very faintly and obliquely

striated; suture indistinct; aperture compressed; within a broad caleareous

Fig. 247. Ventridens lasmodon. a. b, Knoxville. c, Knox Co., Tenn., young shell.

Scale line = 2 mm.
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deposit, and one or two lamellar teeth following the direction of the whorls;

lip acute; umbilicus moderately large, rounded and deep; base regularly

rounded into the umbilicus. Transverse diameter seven-twentieths, height

three-twentieths of an inch. Brought from Alabama by Dr. W. Blanding."

(Phillips.)

TENNESSEE: Head of Scquatehie Valley, Cumberland Co. (Clench & Archer).

Knoxville (Mrs. Geo. Andrews), and north of Fountain City (H. B. Baker), Knox Co.

Dove. Marion Co. (H. B. Baker). Monroe Co. (Mrs. Andrews). Oakdale, Morgan

Co. (Ferriss). Harriman, Roane Co. (H. E. Sargent). Gatlinburg, Sevier Co. (Clench

& Archer). Near Fall Branch, Sullivan Co (Clench & Archer). ALABAMA: (Dr. W.

Blandintt). St. Clair Co. (T. Bland, 1867).

The most conspicuous differential feature of this snail is the wide umbi-

licus, contained from 3 to 3| times in the diameter of the shell. The closely

wound whorls of the spire are finely but distinctly wrinkle-striate, the striae

weaker on the base, which is well rounded with a perspective umbilicus,

which is nearly as wide as the aperture. Phillips calls it " rather thick," but

fresh shells are rather thin. The lunate aperture has a rather deeply placed

entering outer-basal lamina and a rather heavy callus on the columella hav-

ing a low, blunt prominence in its upper part.

In some of the largest examples seen the outer-basal lamina has disap-

peared, only the columellar callus remaining; and sometimes this condition

is found individually in lots containing equally large laminiferous shells.

Height 3.8 mm., diameter 7.8 mm. 7^ whorls. Knoxville.

Height 3.7 mm., diameter 7.5 mm. 7| whorls. Knoxville.

In a mid-neanic stage, diameter 5 mm., 5J whorls, the outer-basal lamina

and the columellar callous prominence are relatively larger, and there is a

well-developed though small inner-basal lamina (Fig. 247 c); this lamina

diminishes and finally disappears a variable time before complete maturity.

In most lots seen, including a ncotype from St. Clair Co., Alabama, the

outer-basal lamina is present, though often small, in the largest specimens

collected, so that it seems that disappearance of both laminae is not an in-

variable feature of the adult stage, but may sometimes supervene only in

old age. The inner-basal lamina of youth is not upon the columellar callus

as in most Ventridens, but at its foot.

" Alabama " was the original record, and no definite locality in that state

is yet known. I am using a specimen from Bland, diameter 7.5 mm. from

St. Clair Co., as a neotype (No. 57126 A.N.S.P.), as Phillips' original

example seems to be lost.

( EXao-,ua, 68ovs, lamina tooth.)

V. LIGERA GROUP (Ventricallus, new section)

Often larger than typical Ventridens, the aperture toothless or with an

outer-basal lamina, but having no columellar tooth or lamella at any stage

of growth. Type V. ligera (Say).

This group occupies a larger area than Ventridens proper, from Ontario

to Florida and west to eastern Oklahoma.
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Ventridens demissus (Binney) Fig. 248.

Helix demissa Binney, 1843. Boston Jour N. H., 4:361, pi. 16, fig. 1 (Western Penn-

sylvania); 1851, Terr. Moll., 2:232, pi. 42, fig. 1.

Zonites demissus Binney, W. G. Binney, 1878. Terr. Moll., 5:104; 1885, Man. Amer.

L. Sh., pp. 212, 477] fig. 223; 1883,'Bull. Mus. Comp. Zool., 11:138.

Gastrodonta demissa (Binn.) Pilsbry, 1900. Proc. Acad. Nat. Sci. Phila., p. 142.â€”

Walker, 1906. IIl. Cat. Moll. Mich., 1:487; 1928, Terr. Moll., Alabama p. 102.

Ventridens demissus (Binney) F. C. Baker. 1939, Fieldbook 1ll. Land Snails, p. 82.

â€”Archer, Nautilus, 47:i49 (Sinistral).

" Shell depressed-convex; epidermis yellowish horn-color, shining; whorls

six, with minute lines of growth; spire obtuse; suture impressed; body-whorl

expanding very little towards the aperture; aperture transverse, not large,

'* ;>

Fig. 248. Ventridens demissus. a. Flint Ridge, Licking Co., Ohio, b, Behnont

Co., Ohio. c. two 3'oung shells, Tuscaruwas Co., Ohio. Scale line = 2 mm.

a white, testaceous deposit within; lip thin, acute; base rather flat, smooth;

umbilicus very small; umbilical region a little impressed. Greatest trans-

verse diameter rather more than three-eighths of an inch." (Binney.)

Typical V. demissus from eastern Ohio and western Pennsylvania is

rather small, 7.5 to 9 mm. diameter, usually quite depressed (Binney's type

shaped about as in Fig. 248 a), but there are some convexly conic individuals

also. It is minutely perforate. The adult stage has a thick white lining

within, showing buff externally on the last fourth of the base. After the

smooth initial H whorls it is distinctly and rather finely striate, the striae

becoming somewhat more widely spaced on the last one or two whorls.

The young shells have a strong, entering outer-basal lamina, the

columella being simply concave (Fig. 248 c). When about 5.5 mm. diam-

eter the lamina is lower, like a prominent edge of the basal callus. This

form of the lamina is often seen also in smaller shells.

Height 4.8 mm., diameter

Height 5.8 mm., diameter

Height 5.4 mm., diameter

Height 6.8 mm., diameter 10 mm.;

Height 6.3 mm., diameter 10.4 mm.;

7.8 mm.; 6 whorls.

7.5 mm.; 6| whorls.

9 mm.; 6^ whorls.

7

whorls

whorls.

Licking Co., 0.,

Belmont Co., 0.

Wise Co., Va.

Wayne Co., Ky.

Davidson Co., Tenn.
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PENNSYLVANIA: Western part (Binncy. type loc. Type 38842 U.S.N.M.). Alleghany

Co. (G. H. Clapp in Carnegie Mus.) Reported by Wurtz from Fayette Co. OHIO:

Licking and Behuout counties (A. F. Archer.); near Port Washington; Tuscarawas Co.

(Stcrki.) MICHIGAN: Kent Co., according to Walker. INDIANA: Lake Co. according to

Goodrich. ILLINOIS: Shelby and Effingham counties, according to F. C. Baker. VIR-

GINIA: Natural Bridge. Rockbridge Co. (Pilshry) ; Newport News. Warwick Co. (S. N.

Rhoads); 12 miles S. W. of Pulaski, Wythe Co., and Big Stone Gap, Wise Co. (Clench

& Archer). WEST VIRGINIA: Wirt Co. (W. J. Fox). Slagle, Logan Co. (S. T. Brooks).

KENTUCKY: Bowling Green, Warren Co. (L. E. Daniels); near Monticello, Wayne Co.

(B. R. Bales). NORTH CAROLINA: Reported from Town Mountain near Asheville by

Bryant Walker. Stratton Bald, Graham Co. (H. E. Sargent). TENNESSEE: Bledsoe,

Blount, Davidson. DeKalb, Morgan and Roane counties. GEORGIA: Chatsworth. Mur-

ray Co. (C. C. Allen); near Presly, Towns Co. (Jesse White). FLORIDA: Daily's Ferry,

Chipola R.. Calhoun Co.; Marianna, Jackson Co. North of Havana and Jackson's

Bluff, Ochlochnee River, Gadsden Co. (C. W. Johnson). Chatahoochee and Quincy,

Gadsden Co. (Van Hyning). Cedar Keys, according to W. G. Binney. ALABAMA:

Baldwin, Calhoun. Clarke. Cleburne, Elmore, Etowah, Jackson, Jefferson, Madison,

Mobile, Montgomery, Perry, Shelby Talladega and Tuscaloosa counties. (Walker

records it also from the following counties: Bibb, Blouut, Choctaw, Conecuh. Cullman,

Dallas. Franklin, Greene. Lauderdale, Macon, Marengo, Monroe, Pickens, St. Clair.

Sumter, Walker. Washington and Wileox.) MISSISSIPPI: Jackson Co. near mouth Pas-

cagoula River (C. B. Moore).

Specimens seen from Virginia, West Virginia, Kentucky and Tennessee

are like those of Ohio, but often a little larger.

The young stages are not well represented in our lots from Tennessee,

but there is a specimen of 7 mm. diameter from Cades' Cove which has a

rather low outer-basal lamina; an adult shell of this lot measures 10.5 mm.

Alabama lots seen, though abundant, are deficient in young shells. Those

down to 5 or 6 mm. in several lots are toothless.

This snail is abundant in western (non-peninsular) Florida, where it is

often over 10 mm. in diameter, a specimen from Marianna measuring 6.5 Y.

11.4 mm.; 6| whorls. In several hundred shells examined, some less than 2

mm. diameter, not one was found having a lamina in the mouth.

In Alabama, as in the north, some lots show wide variation in the eleva-

tion of the spire, but everywhere the more depressed shells predominate; two

specimens from a Tuscaloosa lot measure:

Height 5.3 mm., diameter 8.7 mm.; 6" whorls.

Height 6.8 mm., diameter 8.7 mm.; 74 whorls.

A sinistral example was taken by Henry Van der Schalie near Duncan-

ville, Tuscaloosa Co., Alabama.

(Demissus, depressed.)

Ventridens demissus brittsi (Pilsbry) Figs. 249, 250.

Zonites britlsii Pilsbry, 1892, Nautilus, 5:99 (Hot Springs, Ark.).

Gastrodonta demissa var. lamellata Pilsbry, 1900, Nautilus, 13:107 (Tuskahoma and

Poteau, I. T.).

G. demissa and var. brittsi and lamcllata Pilsbry, 1900, Proc. Acad. Nat. Sci. Phila.,

p. 456; 1903, ibid., p. 213.â€”Ferriss, 1900, Nautilus. 14:31.

Zonites demissa Binn., brittsi Pils. and gularis Say, Sampson, 1894, Ann. Rep. Geol.

Surv. Ark. for 1891, 2:182, 183

Zonites accrra Lewis, Simpson, 1888, Proc U. S. Nat. Mus., 11: 451 (Fort Gibson,

I. T.).

Gastrodonta demissa brittsi Pilsbry & Ferriss. 1906, Proc. Acad. Nat. Sci. Phila..

p. 558, figs. 2, 3.
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" Shell imperforate, depressed, obtusely angled at the circumference,

about equally convex above and below. Color yellowish-green, somewhat

translucent, becoming light straw-yellow and opaque on the last fourth of

the last whorl. Surface shining, having oblique striae under the sutures, the

growth lines being quite light on the rest of the surface; base seen under a

lens to be very densely concentrically striated. Whorls 6. Base slightly

indented at the axis. Aperture slightly oblique, depressed-lunar, the outer

and basal walls lined with a heavy, opaque-white caleareous layer."

(Pilsbry.)

Height 4.7 mm., diam. 8.8 mm. Type of brittsi.

Height 6 mm., diameter 10.8 mm.; 7 whorls. Adult, Hot Springs.

Fig. 249.

growth, X 4.

Ventridens demissus brittsi, Hot Springs; series showing changes with

MISSOURI: Chadwick, Christian Co. (Pilsbry). ARKANSAS: Many places in Gar-

land. Hot Springs. Logan, Montgomery, Polk, Sebastian, Sevier and Washington counties

(Britts. Ferriss. Pilsbry and Archer). OKLAHOMA: Wister and Sugarloaf Mt., Le Flore

Co. (Pilsbry), Page, Le Flore Co. (Archer) ; Tuskahoma, and near Finlay, Pushmataha

Co. (Ferriss & Pilsbry). LOUISIANA: Grand Cane, De Soto Parish (Geo. Williamson);

Mt. Lebanon, Bienviile Parish (R. Walton) : Caleasieu Parish near Lake Charles (Pils-

bry)."7 TEXAS: "A carinatc variety I of demissus] was found 20 miles north of Beau-

mont (Wctherby)." (J. A. Singley'.)

The above description is that of the original specimens of brittsi. now

known to be immature. A laminate example of the same species, also im-

mature, was described later as demissa var. lamellata. With further collec-

tions it became clear that both are varying states of a race which becomes

higher than V. demissus, and about 10 or 11 mm. diameter in the type local-

ity, Hot Springs, Arkansas.

The shell varies from imperforate to perforate as in V. demissus; the

periphery is well rounded in adults, and the basal and outer walls of the

aperture have a white callous lining, showing yellow outside on the last third

of the base, the rest of the shell being olivaceous. Young shells usually have

at some stage of growth an entering callous lamina within the basal lip, at

""Louisiana specimens may belong to the coastal plain demissua proper; those seen

do not show the special characteristics of brittsi, but no large lots are at hand.
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the position of the similar lamina in T". gularis. " In any good series from

one place, it is found that some shells possess the basal lamina within the

mouth, and that while these shells may be of various sizes, they fall short of

the maximum size of the toothless individuals found with them. In the

fully adult shells from any colony the lamina has always been absorbed, so

far as our experience goes. But specimens of any size may also want the

lamina; so that the laminate stage is a transitory feature appearing sooner

or later, or it may not be developed at all in many individuals.

In one lot of 24 shells from Hot Springs, 1901, the largest one showing a

lamina is 8.5 mm. in diam., and the lamina is very low, hardly noticeable.

All of the 7 from this size down to the smallest (5.5 mm.) are laminate, most

strongly so in the youngest. None of the larger shells (16 individuals, up to

10 mm. diam.) show a lamina. Fig. 249 represents a series of these shells,

drawn to the same scale." (Pilsbry & Ferriss.)

In another lot of 22 specimens from Hot Springs, 1935, running from 5.8

to 10.3 mm. diameter, only 2, of 7.3 and 8.2 mm., have a small lamina. In

some colonies the laminate stage persists in somewhat larger shells than

above indicated.

Large forms of V. d. brittsi.â€”In Garland Co., Arkansas, the shells are

a little larger, up to about 12.5 mm. diameter. Similar ones were taken in

Christian Co., Missouri. Shells from Mena, Polk Co. measure up to 9 X

13.8 mm., slightly over 7 whorls; the young ones, 5 to 7 mm., being laminate

(Fig. 250).

Fig. 250. Vcntridens demissus brittsi. Mena, Ark. The outline figures are actual

size.

A series of 27 shells up to 10 X 14 mm., 7 whorls, was taken by A. F.

Archer on Rich Mountain, Polk Co., Ark. None of several young, down to

6 mm. diameter is lamellate, but some have a heavy basal callus about half

f(lling the aperture. These large Arkansas shells resemble V. acerra very

closely in size and color, almost the only difference being that the umbilical

perforation is very narrow or closed. V. acerra is a little more openly per-

forate, and in the young the basal lip is not laminate or heavily calloused.

Simpson's record of Z. acerra from Fort Gibson, Muskogee Co., Oklahoma,

was doubtless this large form of brittsi, though he gave no details.
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The status of this subspecies is dubious, resting upon the usual occurrence

of specimens laminate or very heavily calloused within up to eight-tenths

the adult size, while in the further evolved demissus laminate shells are small

and rather rare, or in some regions apparently absent. In the range of vari-

ation it differs from eastern demissus; but it is true that many western in-

dividuals can be selected which seem quite indistinguishable from eastern

demissus. However, we are allowing the race from west of the Mississippi

living room at this time, with the warning that its standing may be thought

insecure, as no invariable difference has been demonstrated.

(Named for John H. Britts a shell collector of Clinton, Missouri in the

Nineties.)

Ventridens acerra (Lewis) Fig. 251.

Helix ligcra Say. var., Helix anuac and Helix accrra Lewis, 1870, Amer. Jour. Conch.,

6:190, pl. 12, figs. 3, 4.

Zoniles acerra Lewis, 1875, Proc. Acad. Nat. Sei. Phila., p. 335.

Z[onites] accrrus Lewis, W. G. Binney, 1885, Man. Amer. Land Sh., p. 213, fig. 224.

Gastrodonta acerra (Lewis), Pilshry. 1900, Proc. Acad. Nat. Sci. Phila., p. 142 â€”

Walker, ibid., 1902, p. 433; 1928, Terr. Moll., Alabama p. 102.

" Unusually large specimens of H. ligera Say, only very slightly elevated

. . . My shell has 7 whorls and a fraction. Greater diameter 0.81 inch =

18 mill." (Lewis, 1870.)

Fig. 251. Ventridens accrra. a, Cades Cove, b, Monroe Co., Tenn. c, near

Gneiss, Macon Co., Tenn. d, Roan Mt., Carter Co.. Tenn.

The shell is narrowly perforate, convexly conic with rather flattened

base, of about 7 whorls, the last rounded at periphery and base. The sur-

face is very glossy, the first 1| whorls smooth, following whorls finely and

rather regularly striate, the last whorl or two having low, wide, rounded

striae above the periphery, the base smoother, radially rippled. Color a

somewhat translucent light yellowish olive, becoming opaque naples yellow

on the last fourth of a whorl. The lunate aperture has a white callous lin-

ing; lip thin, shortly dilated at the axial insertion.

Height 12 mm., diameter 17.3 mm.; 7?, whorls. Blount Co.

Height 11 mm., diameter 16.3 mm., 7J whorls. Blount Co.

Height 11.5 mm., diameter 14.8 mm.; 7J whorls. Blount Co.

Height 11.1 mm., diameter 18.3 mm.; 7J whorls. White Sulphur Springs,

Ga.

Height (broken), diameter 18.4 mm. Blowing Springs, Nantahala Mts.,
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464 PILSBRY â€” NORTH AMERICAN

VIRGINIA: At Natural Bridge and on hills around Rockbridge Co. (H. B. Baker).

KENTUCKY: Pine Mt., Harlan Co., (Witmer Stone). NORTH CAROLINA: Cranberry,

A very Co. (H. B. Baker and others). Roan Mt. and Magnetic City (A. G. Wetherby).

Mt. Mitehell. Yanccy Co. (Clench & Rchder). Nantahala Mts., Swain Co. (Clench).

Mts. northwest of Waynesville, Haywood Co. (J. B. Clark). Highlands and elsewhere,

Macon Co. (Archer). Cherokee and Clay counties (Archer). TENNESSEE: Valley Forge

and on the flanks of Roan Mt.. Carter Co. (H. B. Baker). Dove, Marion Co. (Baker).

Mt. LeCoute and elsewhere in Sevier Co. (Clench, Archer, McClure). Blount Co. from

Cade Cove to the summits of Thunderhead, Clingman Dome, ete. Great Smoky Moun-

tains (Pilsbry. Ferriss) ; Chilhowee Mt. (Miss Law). Monroe Co. (A. G. Wetherby).

GEORGIA: White Sulphur Springs (H. H. Smith). Near Presly, Towns Co. (Jesse

White). ALABAMA: DeKalb, Elmore, Jackson and Montgomery counties; recorded by

Walker from Blount. Cherokee. Cleburne, Madison and Randolph counties also.

V. acerra appears to be most nearly related to V. demissus, but it is

larger. I have seen no intergradation in size of adults anywhere east of the

Mississippi."s It also resembles T". ligera, but acerra is more glossy, usually

lower, more widely excavated around the perforation, and it has the striae

wider on the last whorl. Young specimens down to 3.3 mm. diameter have

no teeth, and except at the columella, no internal callus.

The usual diameter is about 14 to 15 mm. Lewis' 18 mm. specimen was

exceptional, though I have seen larger ones. The largest of several Monroe

Co. shells from the Lewis collection measures 16.7 mm. The smallest seen

are from Pine Mt., Harlan Co., Kentucky, diameter 11.7 mm.; but possibly

these may be demissus.

While the spire is typically rather a depressed cone, it is quite high in

some lots, particularly those from considerable elevations, such as Thunder-

head Mountain, the tops of Clingman Dome and Mt. LeConte, Gneiss,

Macon Co., N. C. and others. Most shells of such high lots have rather

small diameter. Some of the shells from northern outliers of Roan Mt. in

Carter Co., Tenn., are rather high.

Height 13.2 mm., diameter 15.7 mm.; 74 whorls. Thunderhead.

Height 11.4 mm., diameter 12.6 mm.; 7 whorls. Thunderhead.

Height 10.8 mm., diameter 13,4 mm.; 7\ whorls. Clingman Dome.

Height 11.3 mm., diameter 14.2 mm.; 7J whorls. Gneiss, N. C.

Height 13.2 mm., diameter 17.2 mm.; 74 whorls. Carter Co., Tenn.

The form of acerra prevalent in the Great Smoky Mountains is generally

a little smaller and more elevated than Dr. James Lewis' specimens from

Monroe County, Tenn., and the last whorl seen from above is not so wide.

Occasional specimens, however, may be found almost exactly like the

Monroe County shells, though the average or norm of the mountain shells is

perceptibly different. Bryant Walker got a sinistral specimen in Cade's

Cove.

(Acerra, casket for holding incense.)

ys W. G. Binney (1883) stated that, "From the mountains of North Carolina and

Tennessee I have received a gradual series of size from the typical demissus to accrrus."

But were all adult?
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LAND MOLLUSCA 465

Ventridens percallosus (Pilsbry) Fig. 252.

Gastrodonta collisella pereallosa Pilsbry, 1898, Nautilus 11:134.

The minutely perforate subglobose-conic shell has a more convex base

and less extensive axial impression than V. gularis. The upper surface is

smoother than in T". collisella, the striation not so sharp, being about like the

more strongly sculptured examples of gularis. Superficial spiral striation is

more or less developed on the base. The aperture is more ample than in

Fig. 252. Ventridens pereallosus. a, Chattanooga, b, Nashville. Scale line = 2

mm.

gularis or collisella, being higher relative to the width, as in V. ligera. The

columellar margin is more curved than in gularis or collisella. The interior

has an extensive, thick, white, callous lining upon which the weak trace of

an outer-basal lamina may be seen in the Chattanooga specimens, and in

some of those from Nashville.

Height 7 mm., diameter 9 mm.; 7J whorls. Type.

Height 7.9 mm., diameter 9.9 mm.; 7J whorls. Nashville.

Height 7.2 mm., diameter 8.4 mm.; 1\ whorls. Nashville.

TENNESSEE: Tennessee River 3 mi. above Chattanooga, Hamilton Co. (A. G.

Wetherby), Type 65454 A.N.S.P. Nashville (G. A Lathrop, J. B. Clark).

Immature shells up to 6 whorls and nearly 7 mm. diameter have a strong

outer-basal lamina and a blunt prominence, or it might be described as a

short, subtruncate callus, on the columclla (Fig. 252 b, Nashville); this sub-

truncate callus being, perhaps, the main feature distinguishing it from de-

missus.

This is a perplexing form, which was at one time thought to be a small,

heavily calloused form of V. ligera, and afterwards described as a subspecies

of T". collisella. It differs from the latter by the shape of the aperture and

the sculpture. Though but few specimens have been examined, from only

two places, it seems well detached from both species; yet the probability

that it is a form of the more depressed T". demissus must be considered when

further immature material is available.

Ventridens ligera (Say) Fig. 253.

Helix ligcra Say. 1821. Jour. Acad. Nat. Sci. Phila.. 2:157 (Missouri).

Zonites ligerus Say, Binney. 1878. Terr. Moll, 5:105, pl. 35: pl. ii, fig. M (teeth).â€”

Sampson, 1885, Bull. Sedalia Nat. Hist. Soc., 1:17.
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Helix wardUma Lea, 1836, Trans Amer. Philos. Soc., 6:67, pl. 23, fig. 82; Obs. Gen.

Unio, 2:67 (Cincinnati and Chilicothe, Ohio).

Helix rafinfsquia Ferussac, 1821. Tableau Syst.. no. 311, p. 46, corrected to Helix

rafinesqwta on p. 68 (72), (nude name); 1832, Hist. Nat. Moll. Terr., pl. 51.*,

fig. 5 (Kentucky).8"

Zonites ligcrus var. stonei Pilsbry, 1889, Nautilus, 3:46 (Newcastle Co., Delaware).

Z cmite s (Gastrodonta) ligcrus var. sagdinoides Gratacap, 1901, Bull. Amer. Mus.

Nat. Hist., 14:344 (Indiana).

Gastn)donta ligcra Say, Walker, 1906. Ill Cat. Moll. Mich.. 1:488; 1928. Terr.

Moll. Alabama, p. 103.â€” Sampson, 1913, Trans. Acad. Sci. St. Louis, 22:104.

Ventridens ligcrus (Say), Brooks. 1935. Ann. Carnegie Mus., 24:67 (W. Va.).â€” F. C.

Baker. 1939, Fieldbook 1ll. Land Sh., p. 81.

" Shell subglobose, pale yellow horn color, polished; body whorl pellucid,

yellowish-white, opaque beneath near the aperture; volutions rather more

than six, all, excepting the apical one, wrinkled across; spire convex, a little

elevated; umbilicus very small, suture not deeply impressed; labrum not re-

flected. Greatest length 3/10; oblique length less than 9/20; transverse

diameter less than 11/20." (Say.)

Fig. 253. Ventridens ligcra. a, Chattanooga, b, Washington, D. C. c, Vinita,

Okla. d, Lawrenceburg, Ind. e, opp. Wilmmgton, N. C. f, Montgomery Co., Pa. g,

form stonei, type. h, Bellevue, New Castle Co., Del.

The spire is convexly-conic, though the convexity of the sides is often

very slight. Whorls irregularly but strongly wrinkle-striate and somewhat

glossy above; the base is much more glossy, with weaker striation and under

a lens, fine shallow spiral striae may usually be seen. It is deeply impressed

around the umbilical perforation, which is quite small, about one-twelfth

the diameter of the shell. There is generally an opaque buff or naples yel-

low pateh behind the basal lip, due to the white callous lining of the aper-

ture, but this is often very thin or almost wanting.

Height

9.6

mm.,

diameter

13

mm.;

6*

whorls.

Vinita, Okla.

Height

9

.3

mm.,

diameter

11

mm.;

6Â§

whorls.

Vinita, Okla.

Height

11

,5

mm.,

diameter

14

mm. ;

6f

whorls.

Mt, Carmel. 1ll.

Height

8

mm.,

diameter

11

mm. ;

6|

whorls.

Buffalo, N. Y.

Height

12

.2

mm.,

diameter

15

5

mm. ;

7

whorls.

Illinois.

Height

9.

.7

mm.,

diameter

12

.2

mm. ;

7

whorls.

Lawrenceburg.

Ind.

Height

12

mm.,

diameter

14

mm.;

W

whorls.

Lawrenceburg,

Ind.

"8 In the explication of P1. O!A, Ferussac says of figure 5, Hclix rafinesquca: " cette

figure est inexacte; " and he added " (Helix ligcra Say) " after the reference.
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LAND MOLLUSCA 407

Height 8.3 mm., diameter 11.7 mm.; 6% whorls. Ann Arbor. Mich.

Height 12 mm., diameter 14 mm. Washington, D. C.

Height 10 mm., diameter 12.3 mm. Wissalnckon, Phila.. Pa.

Height 12 mm., diameter 15.6 mm.; 6| whorls. Chattanooga, Tenn.

Height 12.7 mm., diameter 15 mm. Chattanooga, Tenn.

Height 11 mm., diameter 11.2 mm.; 6| whorls. Montgomery Co., Pa.

ONTARIO: Brant ford (R. Walton). NEW YORK: Erie, Greene, Herkimer, Madison

and Ulster counties (and recorded also from Allegheny, Cayuga, Onondaga, Ontario,

Otsego, Toinpkins, Wyoming counties and Staten Island). NEW JERSEY: Burlington,

Camden, Cape May and Gloucester counties. PENNSYLVANIA: Adams. Allegheny,

Beaver, Berks. Bucks, Chester, Clinton, Delaware, Fayette, Fulton, Greene, Juniata,

Lancaster, McKean, Montgomery, Philadelphia. Somerset, Sullivan, Westmoreland and

York counties. DELAWARE: New Castle Co. MARYLAND: Allegany, Baltimore, Cecil,

Garrett. Harford, Kent, Montgomery and Washington counties. DISTRICT op COLUMBIA:

Zoological Park, ete. VIRGINIA: Augusta, Albermarle. Fairfax, and Roanokc counties.

WEST VIRGINIA: Greenhrier Co. Cited by Brooks from Mineral. Monongalia. Ohio,

Pendleton. Preston, Randolph and Wayne counties. NORTH CAROLINA: Balsam, Bruns-

wick, Haywood and Jackson counties. KENTUCKY: Quicksand, Breathiit Co. (Funk-

houser). Opp. Frankfort, Franklin Co. and Mammoth Cave, Edmonson Co. (S. N.

Rhoads). TBNKESSEB: Chattanooga, Hamilton C'o. ALABAMA: Baldwin. Jackson and

Tuskaloosa counties. According to Walker, also Choctavv. Couecuh, Lauderdale, Madi-

son. Mobile and Shelby counties; " of local distribution through the northern and west-

ern part of the state." FLORIDA: Gainesville. Alachua Co. (Van Hyning). Probably

introduced. OHIO: Brown. Clark, Franklin. Greene, Guernsey, Hamilton, Huron, Jeffer-

son, Licking. Montgomery, Tuscarawas and Warren counties. "Over the state, com-

mon." (Stcrki.) MICHIGAN: Clinton, Kent, Lenawee, Monroe, Washtenaw and Wayne

counties. " Generally distributed in the southern part of the state.'' (Walker.) IN-

DIANA: Dearborn, Posey and Tippecanoe counties. " Common all over the southern

portions of the state." (Call.) ILLINOIS: Wahash and Will counties. "Found over

much of the state, more common in the southern than in the northern half." (F. C.

Baker.) MISSOURI: (Say), Type loc. Recorded by Sampson from Boone. Butler,

Cooper, Marion, Moniteau, New Madrid, Pettis, Saline and St. Louis counties.

ARKANSAS: Crittenden Co., opposite Memphis, Tenn. (Rhoads.) OKLAHOMA: Fort

Gibson. Muskogee C'o. (C. T. Simpson). Vinita, Craig Co. (Pilsbry.)

The foot is coarsely, not very distinctly granulated, foot-margin wide.

Caudal pore appears to be a slit from the pedal groove to the end of the tail.

The sole is very long and narrow when the animal is moving, not tripartite,

grayish-buff, anteriorly bluish-gray in the middle, and peppered with white.

The back, face and tentacles are slate-black. Collar pale gray peppered

with white. The mantle is subcentral, the shell carried over the posterior

half of the foot, the end of the tail sometimes projecting beyond it; though

not when it ascends vertically.

While T". ligera resembles V. intertextus somewhat in shape, it is lighter

colored, less sharply striate. and such spiral striae as it possesses are much

more superficial and restricted to the base.

It varies widely in degree of elevation in almost every large lot. Thus

the h/d index in three lots is: from 70.4 to 84.5 (Wissahickon Creek, Phila-

delphia), 76.2 to 85 (Chattanooga, Tenn.) and 68.9 to 77.1 (Lawreneeburg,

Ind.). The species attains greater size in parts of the Middle West and the

Potomac valley than in the Delaware and St. Lawrence drainages, and no

very large shells have been seen from west of the Mississippi. A sinistral

shell from Philadelphia is in coll. A.N.S.P.
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468 PILSBRY â€” NORTH AMERICAN

In Form stonfi Pilsbry (Fig. 253 g) the shell is thin and rather small,

with slightly wider perforation, about 1 mm. wide in shells of 10 or 11 mm.

diameter. Except upon the eolumella there is no lining of white callus.

Type measures: 7.6 X H'4 mm., 6J whorls, the usual diameter 10-11 mm.

It was described from Hollyoak, New Castle Co., Delaware, Type 60054

A.N.S.P., and occurs elsewhere in the drainage of Delaware Bay.

A very similar thin form was found on the Roanoke River, Salem, Roan-

oke Co., Va., and in abundance in Brunswick Co., N. C., across the river

from Wilmington. The perforation is smaller than in the Delaware form.

It appears quite possible that these very thin shells are ecologic forms rather

than true races.

The names wardiana, rafinesquea and sagdinoides were all based upon

specimens from the central portion of the ligera area, and in my opinion are

strictly synonymous with ligera.

Dr. Gratacap suggested a varietal name for a specimen in the Binney &

Bland collection, thus: " A very high, as Dr. Pilsbry might express it ' bee

hive ' form from Indiana is conspicuous, and is marked by Binney as ' ab-

normal.' Following the prevalent hunt for varieties, ' sagdinoides ' might be

suggested as a sobriquet." It was inconsiderate to use my name in connec-

tion with a shell I never saw, and which so competent a judge as Binney

thought abnormal. As the degree of elevation varies widely in many lots,

this " variety " is clearly superfluous.

(Etymology of name uncertain.)

Ventridens intertextus (Binney) Fig. 254.

Helix intcrtexta Binney. 1841. Boston Jour. N. H.. 3:414; 1851, Terr. Moll.. 2:206,

pl. 36.â€”Leidy, Terr. MolL 1:257, pl 12, figs. 1-3 (anatomy).â€”W. G. Binney.

1858, Proc. Acail. Nat. Sci. Philsi.. p. 202, with var. carinata, nude name.

Zonites intcrtextus Binney, W. G. Binney, 1878. Terr. Moll.. 5:106. pl. ii, fig. L

(teeth).

Gastrodonta intcrtexta Binney, Walker. 1906, 1ll. Cat. Moll. Mich.. 1:487; 1928.

Terr. Moll. Alabama, p. 101.

"Shell sub-pyramidal; epidermis yellowish horn-color; whorls six to

seven, with numerous fine, oblique striae, and very minute spiral striae,

intersecting each other; outer whorl with a narrow, light-colored band, and

an ill-defined brownish band below it; aperture rounded, a little transverse;

lip thin, somewhat thickened within by a deposition of testaceous matter,

slightly reflected at its junction with the base of the shell; umbilicus small,

sometimes nearly obsolete; base whiter than the upper surface. Greatest

transverse diameter about three fourths of an inch." (Binney.)

Height 12.3 mm., diameter 16.5 mm.; 64 whorls. Paratype.

Height 13.3 mm., diameter 18.5 mm.; 64 whorls. Paratype.

Height 11.7 mm., diameter 14 mm. Auburn, N. Y.

Height 12 mm., diameter 14.7 mm. Woodville, Ala.

Height 10 mm., diameter 13.4 mm.; 64 whorls. Woodville, Ala.

Height 12 mm., diameter 15.6 mm. Cade's Cove, Tenn.101

101 Periphery weakly angular.
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Height

9

mm.,

diameter

13

.6

mm.;

6i whorls.

Height

11.3

mm.,

diameter

15

mm.;

6iJ whorls.

Height

7.3

mm.,

diameter

12

,3

mm. ;

5J whorls.

Height

8.3

mm..

diameter

12

mm. ;

6 whorls.

Height

9.5

mm.,

diameter

12

mm.

Tannersvil

Valley Head, Ala.102

St. Clair Co., Ala.102

Walker Co., Ga.102

Murray Co., Ga.102

Fig. 254. Ventridena intcrtextus. a. type, after Binney, natural size; b, c, Caze-

novia, N. Y., X l'/i-

ONTARIO: St. Williams, Norfolk Co. (Oughton) ; Hamilton (Walton).

NEW YORK : Cuyuga, Greene. Madison. Niagara, Oneida, Onondaga, Rensselaer and

Tompkins counties; reported also from Albany. Chautauqua, Erie. Hcrkimer, Monroe.

Ontario and Wayne counties. PENNSYLVANIA: Cambria, Clinton, Indiana, McKean,

Monroe, Potter and Wyoming counties. MARYLAND: Allegany, Cecil and Garrett

counties. OHIO: Adams, Jefferson and Licking counties. "Over the state" generally

(Sterki). MICHIGAN: Recorded by Walker from Sanilac Co. only. INDIANA: Over the

southern part of the state, according to R. E. Call. ILLINOIS: No valid record, those

reported being erroneous (F. C. Baker, Fieldbook II1. Land Sh., p. 150). VIRGINIA:

North of Lynchburg, Amherst Co. WEST VIRGINIA: Recorded by S. T. Brooks from

Monongalia. Ohio and Preston counties. NORTH CAROLINA: Cabarrua Co. (Binney),

Type locality.103 Cherokee, Clay, Gaston. Jackson. Macon, Transylvania and Warren

counties.

KENTUCKY: Quicksand. Breathitt Co. TENNESSEE: Blount, DeKalb. Hamilton,

Knox. Marion. Monroe and Polk counties. SOUTH CAROLINA: Abbeville. Abbeville Co.

Drla Howe State School, McCormick Co. (Jacob). GEORGIA: Dade. Fulton, Murray and

Muscogee counties. FLORIDA: Green Cove Springs, Clay Co., and Chattahoocbee, Gads-

den Co. (Van Hyning). Baily's Ferry, Calhoun C'o. (C. W. Johnson). ALABAMA:

Baldwin. Bibb. Blount, Calhoun. Clarke. Cleburne, Colbert, Elmore. Franklin. Hale,

Jackson. Jefferson. Lee. Marion, Marshall. Randolph, St. Clair, Talladega and Tusca-

loosa counties; additional counties cited by Walker are: Barbour. Chambers, Cherokee,

Clay, Conecuh, Dale, DeKalb, Dallas. Etowah. Fayette, Lauderdale, Madison. Marengo.

Mobile. Perry, Pike, St. Clair. Shelby, Sumter. 'I'allapoosa. Walker and Washington.

MISSISSIPPI: Vieksburg (C. W. Johnson) LOUISIANA: Border of Lake Charles. Calcasieu

Parish. Claiborne Parish. Mt. Lebanon, Bienville Parish. TEXAS: "20 mi. north of

Beaumont/' (A. G. Wetherby.)

The axial perforation varies from less than one mm. wide to almost

closed. The surface is dull, with very little or no gloss, thus differing from

T". ligera which is glossy, at least on the base. A further distinction is seen

in the sculpture, the last whorl of intertextus being more or less distinctly

striate spirally, while in ligera such striae as are present on the base are very

superficial. The initial l4 whorls are glossy, smooth at first half whorl or

more, then showing weak spiral lines.

102 Periphery strongly and sharply angular

iÂ«3 According to Binney: " It inhabits North Carolina; I have seen numerous speci-

mens from Cabarrus County. It is also found in Ohio and Pennsylvania." Cabarrus

Co., N. C.. has therefore been chosen as the type locality.
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470 PILSBRY NORTH AMERICAN

There is more or less angulation of the periphery, strong in many lots,

but varying to hardly noticeable in adults, in which it is sometimes replaced

by a weak pale band. In immature stages this angulation or carination is

stronger than in adults.

The size varies widely. Binney's type, about 20 mm. diameter, accord-

ing to the figures, was larger than any I have seen. Many lots do not exceed

12 to 13 mm. diameter. Shells which are strongly angular in the adult stage

do not usually reach the size of those which acquire a rounded last whorl.

Although the angular and rounded forms are often very unlike, the extremes

of form appear completely connected. It varies in color to russet.

It is not known from west of the Mississippi River anywhere north of

Louisiana.

(Intertextus, interwoven.)

Ventridens intertextus eutropis new subspecies Fig. 255.

The shell is perforate, the umbilicus (measured to insertion of columellac

lip) contained 10 times in diameter, though the actual perforation is very

little more than 1 mm. wide; it is acutely carinate throughout, the keel fill-

Fig. 255. Vcntridens intcrtextus eutropis, type, the basal view actual size.

ing the suture and, in places, projecting a little above it; the surface slightly

concave above and below the keel. Embryonic 1| whorls are smooth, the

rest closely and rather sharply sculptured with retractive striae, on the last

l4 whorls cut by weak spirals, the base with similar radial striation and,

near the periphery, well impressed spirals. The aperture is strongly angular

outwardly, and is lined with a thin callus. Height 7.7 mm., diameter 14.7

mm.; 5| whorls.

TENNESSEE: "Cherry Valley," cast of Watertown, Wilson Co.. on the north side

of Route 26, under flat limestone slabs on a low hill with growth of brush and small

trees (Pilsbry & Cyril Harvey, 1935).

This form is not merely sharply angular, as in many V. intertextus, but

strongly carinate. While the sculpture is that of intertextus, the shape is

quite unlike any of several hundred of that species seen. A single " dead "

specimen was among shells gathered in a brief roadside stop in course of a

rapid trip from Nogales east.

(The name, from ev and TPOTTIS, means well keeled.)
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LAND MOLLUSCA 471

Ventridens intertextus volusiae (Pilsbry)

Gastrodonta intcrtexta volusiae Pilshry, 1900. Nautilus, 14:40.

The shell is small, narrowly umbilicate, the umbilicus contained 10 times

in the diameter; thin, rather fragile, cinnamon colored. Form rather de-

pressed, bluntly subangular at the periphery, the angle becoming nearly ob-

solete as it approaches the aperture. Sculpture of fine and close striae,

weaker at the base, decussated by impressed spiral lines. The broadly lun-

ate aperture has no callous lining within. Peristome thin, briefly dilated at

the axial end, partly covering the umbilicus.

Height 5.4 mm., diameter 8.5 mm.; 5i whorls.

Height 5 mm., diameter 8 mm.; 5J whorls.

FLORIDA: " Mt. Taylor.'' an aboriginal mound on the St. Johns River south of Vo-

lusia, Volusia Co."14 (Pilsbry & Johnson) Type 75769 A.N.S.P. Blufton, Volusia Co.

(P. & J.).

The locality of this race is south of any record for V. intertextus, and

those intcrtextus known from northern Florida (Gadsden, Calhoun and Clay

counties) though small, diameter slightly over 10 mm., arc similar to Georgia

and Alabama shells in having the characteristic heavy white callus within

the mouth, which is lacking in volusiae. The characters of volusiae are

uniform in over 50 specimens collected.

VENTRIDENS ELLIOTTI GROUP (New Section Elliottius)

Depressed, umbilicate shells, with the last whorl descending in front, the

aperture without teeth or laminae in any known stage, the lip thickened

within.

Ventridens elliotti (Redfield) Fig. 256.

Helix elliotti Redfield. 1856. Ann. Lye. N. H. of N. Y.. 6:170 (mountains of Georgia

and North Carolina).â€”Bland, ibid., p. 301. pl. 9, figs. 8-10.

Zonites ellwtti Redfield. W. G. Binney. 1878, Terr. Moll., 5:110. fig. 29, pl. iii, fig. c

(dentition).

Zonitoides elliotti (Redfield) Pilsbry. 1900. Proc. Acad. Nat. Sci. Phila., p. 141.â€”

Walker, 1902, Proc. Acad. Nat. Sei. Phila., p. 433; 1928, Terr. Moll. Alabama,

p. 102.

Z. (Vcntritlens) clliotti (Redfield). H. B. Baker, 1929. Proc. Acad. Nat. Sci. Phila.,

81:258, pl. 9, figs. 7-9 (anatomy).

" Shell, with a rather narrow umbilicus, depressed-orbiculate, with fine

transverse striae, greenish horn-colored, scarcely translucent, shining be-

neath; spire convex, but not much raised; whorls five, rather convex, last

one sometimes very slightly depressed at the aperture; suture deeply im-

pressed; aperture very oblique, lunate-circular; peristomc a little sinuate,

acute but thickened within. Diam. maj. 9 millim., min. 8 millim.. alt. 4 mil-

lim." (Redfield.)

1IM Volusia was a former settlemtnt on the east shore of the St. Johns River op-

posite Astor. " Mt. Taylor" is a shell and sand mound about a mile south of Volusia,

and perhaps 200 yards from the river. Notes on its archaeology were given in Amer.

Nat., 27:12, 1893.
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P1LSBRY â€” NORTH AMERICAN

Fig. 256. Ventridens elliotti, Magnetic City, N. C. Scale line = 2 mm.

Height 4.2 mm., diameter 8 mm. Type.

Height 4.9 mm., diameter 8.4 mm.; 5Â§ whorls. Magnetic City, N. C.

Height 4 mm., diameter 7.7 mm.; 54 whorls. Magnetic City, N. C.

Height 4 mm., diameter 7.5 mm. Macon Co., N. C.

Height 4.2 mm., diameter 8.4 mm. Clay Co., N. C.

WEST VIRGINIA: Recorded by W. G. Binney from Wayne Co. KENTUCKY: Pino

Mountain, Harlan Co. (Witmer Stone). TENNESSEE: W. Pikeville, Bledsoe Co.; Dove,

Marion Co. (H. B. Baker). Cades Cove and to near the summit of Thunderhead,

Blount Co. (Pilsbry). Knoxville, Kuox Co. (Sargent). Cherokee Nat. Forest, Polk

Co., and Gatlinburg, Elkmont and Mt. LeConte. Sevier Co. (A. F. Archer).

NORTH CAROLINA: Andrews and Murphy, Cherokee Co. Hayesville and west of

Marne, Clay Co. (Archer). Tuskegee Mt. and Stratton Bald, Graham Co. (Sargent).

Waynesville, Haywood Co.. and Mt. Balsam, Jackson Co. (J. B. Clark). Many places

in Macon Co. (Archer). Magnetic City (A. G. Wetherby) and Spruce Pine, to 8 miles

west of Rosman, Mitehell Co. (S. G. Gordon). Weleh Bald, Swain Co. (Sargent).

Transylvania Co. (Archer). Macon, Warren Co. (Archer).

GEORGIA: Decatur, De Kalb Co. (Katharine Buckman); Chatsworth. Murray Co.

(C. C. Allen). Clayton and Mountain City (J. Chester Bradley), and Walhalla Rd.

(Archer). Rabun Co. Near Hiawassee and near Presly. Towns Co. ALABAMA: Around

Woodville. Jackson Co. (H. B. Baker).

The surface is rather sharply, fmely striate after the smooth initial l4

whorls, the sculpture nearly effaced at the base. In front the suture de-

scends shortly to the aperture, a character unique in the genus. The oblique

height of the aperture is about equal to its width. The lip is distinctly

thickened within in the adult stage, but it is thin, with no internal callus in

immature stages, thus differing from most Ventridens. Among many

hundreds seen, none in an early neanic stage could be found. It is an iso-

lated species, often occurring in abundance under the loose bark of logs.

Redficld's type specimen (76988 A.N.S.P.) with his original label, " Mts.

of Georgia & N. C." does not agree with his measurements, copied by Bin-

ney, owing to the fact that these older authors did not use a caliper. and they

measured the axis for altitude, not the whole height of the shell.

Specimens dissected by Dr. H. B. Baker (A.N.S.P. 128892) were col-

lected by J. B. Clark on July 18th. 1921, from a mountain (4,500 ft) near

Eaglesnest, northwest of Waynesville, Haywood County, North Carolina.

" Foot: almost white; head lightly pigmented; peripodial angle and mu-

cous pore as in Z. nitidus. Sole: relatively short; uniform. Mantle collar
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Fig. 257. 6, Zonitoiiirx lateumbilica(us, terminal gcnitalia. with dart at left, penis

and epiphallus in center, free oviduct at right. 7-9. Ventridens clliotti. Waynesville,

N. C.. 7, spermatophore; 8, terminal genitalia; 9, diagrammatic optical section (after

H. B. Baker).

and pallial complex as in Z. nitidus, but kidney relatively shorter and

thicker. Lung: almost 3 times as long as its base or length of kidney.

Kidney: about H times as long as its base or length of pericardium; proxi-

mal end almost as thick as wide.

"Uterus: sacculate. Free oviduct (Fig. 257:8): long, acuminate bas-

ally. Spermatheca: sac relatively small, ovoid, imbedded near middle of

uterus; duct of short type, bifurcate and with penial branch expanded into

capsule (as in genus). Prostate: long type. Vas deferens: relatively short;

epiphallus long and quite slender, slightly swollen in apical half; penial

papilla (Fig. 257:9) quite short and conical with orifice on one side about

halfway to apex, armed with heavy and complicated collar. Spermatophore

(Fig. 257:7): fusiform, often with expanded base. Vergic sac: about 3

times as long as penial papilla; wall with heavy internal pilasters; capsular

orifice opposite apex of penial papilla. Penial retractor: short and slender;

origin from diaphragm; insertion near apex of vergic sac. Dart sac: almost

twice as long as vergic sac and relatively slender; swollen to form a distinct

annulus just above thin-walled basal ] of its length; dart papilla almost J as

long as sac; coronal gland elongate and simple; dart gently curved through-

out most of its length but quite sharply bent just before its expansion into

a short, lanceolate blade; dart retractor bipartite, with origins investing

spermathecal fork. Cloaca: quite short; external opening some distance

above dorsal pedal groove and slightly behind anterior edge of visceral stalk.

" Columellar muscles: much as in Z. nitidus, but with less complete union

between left lateral and tail muscles. [In my account of Z. nitidus (1928:

39), the 4th division should read left instead of right lateral.[

" Salivary glands: left (anterior) one flattened ovoid in shape and about

as large as buccal mass; right one slightly smaller; ducts about 3 times as
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474 PILSBRY â€” NORTH AMERICAN

long as glands. Jaw: heavy, with median projection (as usual in Ventri-

dens). Radular formula: 21-7-1-28 (W.G.B. gives 32-1-32); 81 transverse

rows, shaped as in Z. lateumbilicatus. Forms of teeth: much as in Z.

lateumbilicatus, but all teeth slightly more elongate (as shown in W. G.

Binney's figures); inner 1 or (rarely) 2 marginals (8th & 9th teeth) bicuspid.

" Although the shell of Z. elliotti is more like that of Zonitellus in form.

it agrees better with that of Ventridens in size and thickness as well as in

the development of a basal callus on its peristome. The genitalia of Z.

elliotti are remarkably like those of Z. ligerus, as figured by Leidy (l.e.).

While evidently a transitional species, Z. elliotti appears to be closer to the

other members of Ventridens than to Zonitellus." (H. B. Baker.)

ZONITOIDES Lehmann

Zonitoides Lehmann, 1862, Malak. Blatter. 9:111, monotype Helix nitida Mull.â€”

H. B. Baker. 1928, Proc. Acad. Nat. Sci. Phila.. 80:33, 37; 1929, same Proc..

81:254.â€”Hugh Watson, 1934, Jour, of Ccnch., 20:33 (genital dimorphism).

Zonitellus H. B. Baker, 1928. Proc. Acad. Nat. Sci. Phila., 80:37, type Helix arbon"s

Say.

The shell is small (diameter 4 to 8 mm.), thin, depressed, umbilicatc.

lightly or distinctly striate above, rarely ribbed, composed of 3| to 44 con-

vex, regularly increasing whorls, the last rounded; aperture rounded, lunate,

lip thin; no internal callus or teeth.

The foot is long and narrow with distinct pedal grooves and a narrow,

slit-like caudal pore. Sole not tripartite, without muscular waves, move-

ment being arythmic.

The jaw is smooth, arched, with a median projection (Fig. 258 D, Z. ni-

tidus). The teeth (Fig. 258 B, c, Z. nitidw). Centrals tricuspid, not longer

than the laterals; laterals bicuspid; marginals of the usual thorn-shaped

form.

(Jenitalia (Fig. 258 A, F). Atrium rather long, the free oviduct, sperma-

thecal duct and penis branching from it at about the same level, there beinc

no vagina. The penis terminates in a short epiphallus and terminal retrac-

tor muscle, and bears a long dart sac with one or two coronal glands, or

sometimes none, and from the apex of the sac a short connective runs to the

spermathecal duct close above its fork. The free oviduct is long. Sperma-

theca oval, on a long duct, which near the anterior insertion gives off a

branch which terminates in a capsule sheathing the basal part of the

penis.105

Distribution, practically holarctic, occurring over most temperate part?

of the northern continents.

Zonitoides has no conspicuous distinctive shell characters. The whorls

increase in width regularly and are more tubular than in Retinella or Oxy-

chilus, and they are without the differentiation of sculpture into major and

minor series of grooves or wrinkles, as is often seen in Retinella.

105 According to Dr. H. B. Baker, the branch from the spermathecal duct to the

sheath around the base of the penis actually communicates with the cavity of the penis

by an opening in the penial wall in Z. arboreus. Hugh Watson denied the presence of

such an opening in Z. nitulius. and none was seen in two specimens I opened.
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Fig. 258. Zonitoides nitidus, A, genitalia; B, c, teeth; D, jaw; E, fluke. Scale line:=l

mm. F, Zoni(oides arborens, sienitalia. o, H, /. nitidus, anterior genitalia of hemiphal-

lie (o) and enphallic (H) individuals, after Watson, a. atrium; ds, dart sac; ov, free

oviduct; p. penis; pr, penial retractor; shd, duct to penial sheath; sp, spermathecal duet;

vd, vns deferens.

The paleontologic history of the genus is uncertain, and part of the Euro-

pean Tertiary species placed here by Wenz (Fossilium Catalogus) may be

Retinellac. Information on the advent of Zonitoides in America is vague.

Z. arboreus would seem to be an old resident, present throughout the Pleisto-

cene, which has become adapted, within its great area, to both subarctic and

tropical climates. Z. nitidus seems more recent, a palearctic immigrant, as

it has made little progress southward in America, and its presence in the

loess rests upon a single record.100 The strongly striate Z. liniatulus group,

Pseudohyalus, is a specially American group, and may be as old an Appa-

lachian stock as Ventridens. In American Zonitoides, therefore, we see a re-

union of several herds, long separated, but diverging only slightly in struc-

ture from their common ancestors.

Subdivisions of Zonitoides

Shell glossy, with only weak sculpture Subgenus Zonitoides

Genitalia dimorphic, the copuktory organs either normal or only weakly de-

veloped Section Zonitoides s.s.

Genitalia only normally developed Section Zonitellns

Shell dull, with conspicuous rib-striation, Subgenus Pseudohualus

100 L. E. Daniels, 1905, Nautilus. 19:63, Posey Co., Indiana. Considered by F. C.

Baker to be Joes.'* of the Sangemon interval.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-1

0
 2

3
:1

7
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



476 PILSBRY â€” NORTH AMERICAN

Subgenus ZONITOIDES Lehmann

GROUP OF Z. NITIDUS (Section Zonitoides s. sir.)

This group comprises, so far as known, only the holarctic Z. nitidus and

the European Z. excavatus Bean.

The singular dimorphism of the copulatory organs of Z. nitidus has been

described by H. B. Baker, 1928 (Proc. Acad. Nat. Sci. Phila., 80:38, 39) and

by Hugh Watson, 1934 (Jour, of Conch., 20:33-40). Watson writes:

" My researches accord with those of earlier observers in showing that

two strikingly different types of genital ducts occur among apparently ma-

ture specimens of Zonitoides nitidus. In one type (Fig. 258 H) the dart-sac

is long and recurved posteriorly; it usually contains a long and slender dart,

and when fully mature often bears a rounded coronal gland. The penis and

epiphallus are also both well developed; the vas deferens pursues a more or

less serpentine or zigzag course; and the prostate gland is usually rather

conspicuous. In the other type (Fig. 258 G| the dart-sac and penis are very

much smaller and simpler. The slender, degenerate dart-sac is not usually

reflexed posteriorly; it never contains a dart and never bears a coronal gland.

The epiphallus is but little developed, being sometimes scarcely broader than

the narrow vas deferens, which is straighter than in the other type. A pros-

tate gland is not distinguishable; and probably owing to the small size of

the penis the anterior end of the latter organ does not extend as far forward

as in the other type, so that the genital atrium is somewhat longer." (Hugh

Watson.)

H. B. Baker (1928) has termed these types the male and the female

phases, but as Hugh Watson (1934) found spermatozoa equally in the ovo-

testes of both phases, he thought these terms inappropriate and refers to

them as the euphallic condition, that in which copulatory organs are fully

developed (Fig. 258 Hl, and the hemiphallic, in which they are small and de-

generate (Fig. 258 G). The evidence indicates that these conditions arc

permanent in each individual. As Watson writes: " It seems almost certain

that one type does not change into another during the individual's life but

that some snails are permanently of one type and some of another. It is

remarkable, however, that the relative abundance of the two forms varies

at different times of the year." In the summer hemiphallic specimens are

in a great majority, with very few euphallic, and in the autumn euphallic

specimens become more numerous and arc found of all sizes, while l)e)ni-

phallic specimens become less common than in mid-summer.

For a full discussion of this subject the papers of Baker and of Watson

should be consulted.

Zonitoides nitidus (Miillcr) Pig. 259.

Helix nitida Miiller, 1774, Hisf. Venn.. 2:32 (Fridrichsberg, Denmark).

Zonitea nitidus Miiller, W. G. Binney. 1878. Terr. Moll., 5:113, pl. iii. fig. A (teeth).

Zonitoides nitidus (Mull.) Dall. 1905. Harriman Alaska Exped.. 13:42.â€”F. C. Baker,

1920. Life of the Pleistocene, pp. 307. 339. 389.â€”J. Henderson. Univ. Colo.

Studies. 13:147; 17:102; 23:109.â€”H. B. Baker. 1928. Proc. Acad. Nat. Sci.

Phila., 80:38 (anatomy).â€”Hugh Watson. 1934, Jour, of Conch., 20:33 (anat-

omy) .
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LAND MOLLUSCA 477

Helix hydrophyla Ing., Miles, 1861, 1st. bicnn. Kept. Prog. Geol. Surv. Mich., p. 235,

238.

Helix hydrophila Ingalls in coll., Binney & Bland, 1869, Land and F. W. Sh. N. A.,

1:32 (as synonym of Hyalina nitida Miill.; Greenwich, Washington Co., N. Y.).

The shell is umbilicate, umbilicus contained five times in the diameter;

olivaceous yellow, very glossy, somewhat transparent, composed of about 44

convex, gradually widening whorls joined by a well impressed suture. Em-

Fig. 259. Zunitoides nitidua, Mohawk, New York.

bryonic H whorls smooth, the rest finely, weakly marked by growth-lines,

the base smoother and more transparent. Aperture lunate, the peristome

thin. The columellar margin narrowly dilated.

Height 3.6 mm., diameter 6.1 mm.; 44 whorls. Dutehess Co., N. Y.

Height 4 mm., diameter 7 mm.; 4| whorls. Germantown, Pa.

The animal is black throughout except for some pale flecks along the

foot-edges. Mantle black.

Distribution: all of Europe; Algeria; nearer Asia and Siberia; North

America south to Maryland, northern Illinois and Utah.

ALASKA: Klukman, reported by Krause.

BRITISH AMERICA: Red River drift. Manitoba; Peace River, Athabasca and Great

Slave Lake, according to Dall. Ontario, near Moose Factory Hudson Bay, Ottawa,

Hamilton ete. Quebec, Anticosti Island.

UNITED STATES: Maine and Rhode Island west in the northern tier of states to

Minnesota; South Dakota. Throughout Pennsylvania, south to Baltimore, Maryland;

Ohio; Henry and Fayette counties. Indiana; Will Co., northern Illinois; Knoxville,

Tennessee. Crawford. Comvay and Franklin counties. Arkansas, according to Sampson;

south of Missoula, White's Spring west of Ward, and at Darby, Montana. Idaho Falls

and Homedale. Idaho (Henderson). Ogden and Logan, Utah (Chamberlin & Jones).

On the west coast reported from a greenhouse in Seattle, Washington (Randolph), and

at Astoria, Oregon (flemphill. according to W. G. Binney.) Orcutt stated that it is not

rare about San Diego, and plentiful in grounds of the University at Berkeley. I have

seen a specimen from a canyon in Los Angeles Co. (M. J. Becker). Fossil, according to

F. C. Baker, it is known from the Pleistocene of Illinois and Indiana (Sangemon Inter-

val), but there are only a few records.

Z. nitidus is larger, less depressed, and a little more narrowly umbilicate

than Z. arboreus, and it has not the spiral lines which arc usually sketehed

faintly on that shell; the base is more convex, and the aperture rounder. It

sometimes reaches a larger size than given above, up to 8 mm. diameter in

western Pennsylvania, according to Dr. Clapp.
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478 PILSBRY â€” NORTH AMERICAN

This species is common and generally distributed in the Canadian Zone,

more local, though abundant when found, in the northern part of the Alle-

ghanian fauna, Transition Zone. It is confined to cooler latitudes in Amer-

ica than in Europe. Z nitidus is generally found near water or in marshy

places, never in upland woods where Z. arboreus lives. In the late autumn

they sometimes occur in great numbers under dead wood in wet places,

where they have assembled for hibernation.

Unlike many northern species, it is not generally spread southward in thc

Rocky Mountain states, and it has not been taken in Newfoundland. The

records from West Coast states are few and scattered, and partly lack expert

verification. Accidental importation in that area appears possible. The

distribution suggests that it is a relatively recent Pleistocene immigrant in

America.

Dr. Baker has dissected specimens from Cheboygan County. Michigan

and Philadelphia, Pennsylvania. His account follows:

"Foot: very dark; peripodial angle acuminate, but not protuberant;

mucous pore in a groove just behind. Sole: very long and narrow; uniform.

Mantle collar (Fig. 260:1): deep and thick in front of lung; right neck-

lappet large and complex; left one small. Lung: aerating surface deeply

pigmented; about 1\ times as long as its base or 2] times length of kidney;

area between principal pulmonary vein and ureter with evident cross-veins.

Kidney: long-triangular; a little over twice as long as its base and about 1f

times length of pericardium; secondary ureter considerably swollen.

" Ovotestis (Fig. 260:5): four, widely-separated clusters of subspherical

acini; duct of medium length, gradually swollen in male phase (Fig. 260:3);

talon clavate, with knob-like caecum; carrefour small and ellipsoid.

Uterus: long; sacculately swollen in female phase. Free oviduct: apical Â£

a large, ovoid sac with a heavy pilaster on left side of wall (markedly dif-

ferentiated in female phase only). Spermatheca: sac subspherical, im-

bedded on columellar side of uterus, just below loop of aorta; stalk slender,

divided opposite middle of oviducal sac into three branches: 1) short, stout

duct, which pierces pilaster of oviducal sac; (2) long vaginal branch, which

is basally swollen; (3) penial branch to base of vergic sac. Vagina: prac-

tically absent. Prostate: practically undifferentiated in female phase;

slender and of long type in male phase. Vas deferens; short, passing di-

rectly to apex of epiphallus. Epiphallus (Fig. 260:2): slightly shorter than

Fig. 260. Zonitoides nitidus. 1, pallial complex; 2, penis and accessories of "male

phase"; 3, genitalia of same; 4, dart from male phase; 5, genilalia of "female, phase".

Zonitoides arboreus, 6. dart; 7 (above) optical section of penis and accessories, diagram-

matic; 7 (below) genitalia; 8, coronal gland from another sptcimen. A, anus; B, ovo-

testis; c, carrefour; D, dart-sac; DC. coronal gland; DM, dart retractor; E, epiphallus: F,

free oviduct; G, prostate gland; H. heart and pericardium; HV, principal pulmonary

vein; (, intimate sheath; K, kidney; L, left neck lappet; LI', umbilical lobe; M, mantle

collar; N, pneumostome; o, cloaca and genital orifice; PM, penial retractor; R. right

neck lappet; s, spermatheca; T, talon: u, uterus; v, vagina; x, (fie. 7. above), opening

between vergic sac and capsule of penio-spermathecal duct; f, albumen gland; z, vas

deferens. (After H. B. Baker.)
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R N L

Fig. 260. Sec bottom of page 478 for legend.
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480 PILSBRY â€” NORTH AMERICAN

penis with heavy pilasters; penial papilla large, partially invested by a

curved, caleareous plate (Cf. Taylor, fig. 185). Penis: differentiated into a

vergic compartment, a dart-sac and a short preputial portion. Vergic sac:

swollen; penial papilla apical. Penial retractor: long and slender; insertion

on side near apex of vergic sac. Dart-sac: twice as long as vergic sac; api-

cal Â§ marked off by a slight constriction as a papillary sac, which is usually

recurved and is slightly longer than its dart-papilla; coronary gland absent

(although Taylor claims it is present in European individuals1; basal Â£ con-

taining long and slender, curved dart (Fig. 260:4). Dart retractor: short

and stout; origin from spermathecal fork; insertion at apex of papillary sac.

(The above description of the penis is based on the male phase; all of the

parts, except the dart itself, are represented in the female phase, but are of

much smaller proportions.) Cloaca: long in female and short in male

phase; opening just above dorsal pedal groove, slightly behind anterior edge

of visceral stalk.

" Columellar muscle gives off: 1) buccal retractor, which is practically

separate at origin; 2) heavy right free muscle near origin; 3) left tentacular

slightly below; 4) left lateral, which remains almost entirely fused to 5) tail

muscle, that is above half as wide as either lateral. Right free retractor:

promptly gives off tentacular retractor and somewhat heavier lateral muscle.

" Salivary glands: each flattened, irregularly lanceolate in shape, and

about as long as buccal mass; mainly above, but somewhat investing

oesophagus; right one about as long as its duct. Stomach: large. Intes-

tine: S-loops imbedded in tongue of liver tissue and quite free from albumen

gland.

" The connection between the spermathecal stalk and the free oviduct

appears to be a unique feature of this species. Although it would require

transverse sections for absolute proof, I feel fairly certain that it has a

lumen. The more or less complete fusion of the left lateral muscle with the

small tail retractor appears to be a common feature in the Gastrodontae."

(Nitidus, glittering.)

GROUP OF Z. ARBOREUS (Section Zonitellus H. B. Baker)

Zonitoides arboreus (Say) Figs. 261, 262.

Hclijr arboreus Say, 1816, [Nicholson'sl Amer. Edit. British Encycl., vol. 2, art.

Conchology, species no. 2, pi. 4, fig. 4.

Zonites arboreus Say. W. G. Binney, 1878, Terr. Moll.. 5:114. pl. 29, fig. 3; pl. iii.

fig. F (teeth).

Hyalina arborca var. viriilula Cockerel1. 1888. Science-Gossip. 24:257, Custer Co.,

Colo.

Hyalina arborca Say, Von Martens. 1892, Biol. Centrali-Amer., Moll., p. 116, pl. 6.

fins. 13-13c.

Zonituuies arboreus (Say). J. Henderson, 1924. Univ. Colo. Studies. 13:147; 1929,

17:102; 1936. 23:109'. 258â€”Sterki, 1893, Proc. A cad. Nat. Sei. Phila.. p. 394. de-

velopment of teeth.â€”Chamberlin & Jones, 1929, Descr. Cat. Moll. Utah, p. 101

(generally spread in Utah).â€”Bart.-'ch & Quick. 1926, Jour. Agric. Research,

32:783-791. pls. 1-4 (anatomy, ete.).â€”Bishop. Nautilus. 37:70 (in Mammoth

Cave).â€”Lindholm, 1922. Ann. Mus. Zool Acad. Sci. Russie. 23:307 (dist. in

U.S.S.R., ete.).â€”H. B. Baker. 1928, Proc. Acad. Nat. Sci. Phila.. 80:39. pl. S.

figs. 6-9; 1929. 81:255. pl. 8, fig. 7 (anatomy); 1930, Occas. Pap. Mus. Zool.

Univ. Mich.. 220:39 (Cordoha. V. C. 2650 ft.; Necaxa, Puebla, 3000-4925 ft.).â€”

Connolly, Ann. S. Afr. Mus., 33:173.
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Helix ottonis Pfeiffer, 1840. Arch. Naturg., 6:251 (Cuba).â€”Gould, 1851, Terr. Moll.,

2:238.

Helix brewcri Ncwcomb, 1864. Proc. Cal. Acad. ScL 3:118 (Lake Tahoe, Cal.) Cf.

H. B. Baker. Ocas. Pap. Mus. Zool. Univ. Mich., 269:13.

Hyalinii brewcri Newc., W. G. Binney. 1869, Land and Fr. W. Sh. N. A., 1:43, fig. 66.

Helix whitncyi Newcomb, 1864, Proc. Cal. Acad. Sci., 3:118 (Lake Tahoe).

Hyalina whilncvi Newe., W. G. Binney, 1869. L. and Fr. W. Sh. N. A.. 1:32 fig. 37.â€”

H. B. Baker, 1931. Nautilus, 44:98 (identical with Z. arborea).

Hyalinia (Poli(a) roseui Lindholm, 1911, Nachrbl. d. d. mal. Ges., 43:98 (park near

Moscow); cf. Lindholm 1922

Fig. 261. Zonitoides arboreus, Philadelphia.

The shell is umbilicate, umbilicus contained about 4| to 5 times in the

diameter; translucent olive buff, glossy; composed of about 4| moderately

convex and regularly increasing whorls. Embryonic H whorls smooth, fol-

lowing whorls irregularly, weakly sculptured with growth-wrinkles, and hav-

ing extremely faint, minute spiral striae; the base smoother. Aperture

rather deeply lunate, wider than high. Peristome thin.

Height 2.8 mm., diameter 5.4 mm. (Philadelphia).

Height 2.4 mm., diameter 5 mm. (Philadelphia).

Height 2.5 mm., diameter 5.3 mm., umb. in diam. 4.4 times. (York

Co., Pa.)

Height 2.8 mm., diameter 6 mm., umb. in diam. 4 times; 4f whorls.

(Williams Co., Colo.).

Height 3 mm., diameter 5.5 mm., umb. in diam. 5 times; 4^ whorls.

(Idaho Co., Ida.).

BRITISH AMERICA: Great Slave Lake; Peace River District; Field and Cameron

Lake. B. C.; Victoria and near Union. Vancouver I. Edmonton, Alberta. Butler Island

and Moose Factory. Ont. Newfoundland, generally distributed; Prince Edward L;

Nova Scotia; Magdalen Is.; Anticosti I.; Eardley and Montreal. Quebec; generally dis-

tributed in Ontario.

UNITED STATES: All of the states except Nevada. WASHINGTON: King, Spokane,

Stevens. Walla Walla and Yakima counties. OREGON: Clackamas, Douglas. Jackson.

Klamath and Umatilla counties. CALIFORNIA: Calaveras. Los Angeles. Madera. Mari-

posa. Modoc, Placer, San Bernardino, San Diego and Siskiyou counties. Throughout

the Pleistocene from Aftonian to Recent.

MEXICO: States of Chihuahua, Nuevo Leon. Vera Cruz. Puebla and Morelos.

CENTRAI AMERICA: Banana River. Costa Rica. Peten. Guatemala.

WEST INDIES: Cuba. Santo Domingo. Jamaica, Guadeloupe.

Introduced in Hawaii; Japan; South Africa, widely spread in cultivated

localities, Maritzburg, Natal; Vancluse, N. S. W., Australia; Prague; Lojo

and Malm. Finland; Moscow.
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The shell is smaller and more depressed than Z. nitidus and the living

animal is lighter colored.

FIG. 262. Zonitoides arboreus, Philadelphia. A, B, moving on a horizontal plane;

c, ascending a vertical tube; D, head, from above.

Its movements arc rather quick. The eye tentacles are usually carried

widely diverging. Their tips, bearing the distinct black eyes, are but

slightly bulbous. Anteriorly the animal is bluish-gray above and on the

tentacles, paler towards the foot edges, the sides and tail not pigmented.

The sole is white or gray with paler flecks in a narrow border around the

edge but without division otherwise. It shows no waves in progression.

Mantle collar slate, closely flecked with white. The surface is copiously

lubricated, not distinctly granulose in life, though aleoholic specimens are

rather strongly so. Two dorsal grooves run along the back. Pedal furrows

are distinct (Fig. 262 B). There is considerable variation in the shade of

gray in different examples. The anterior parts are sometimes slate or, espe-

cially the tentacles and eye pedicels, nearly black, almost as dark as Z.

nitidus, with darker stripes to the eye stalks, the sole remaining nearly

colorless. A specimen with the shell 4.7 mm. in diameter had the sole 5.7

mm. long, 1.3 mm. wide. Another in rapid progression had a sole 0.8 X 4.5

to 5 mm.

In the eastern states and Mississippi valley this snail is everywhere

abundant, to be found wherever there are trees or shelter of any kind; on or

under the bark of logs, under boards, bricks or stones in the grass, or in any

like situation offering protection from the sun and a reasonable degree of

moisture. In the southern Alleghanies I have found it up to about 5800 feet,

and in the Colorado Rockies it has been taken at 10,000 feet.

There are areas of considerable extent whence Z. arboreus has not been

reported. It is common in Florida south to the Miami region and middle

Cape Sable, but has not been found on the Keys. There are but few records

from Idaho, and in California many coastal counties are without records.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-1

0
 2

3
:3

3
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



LAND MOLLUSCA 483

There is some variation in size and in the width of the umbilicus but

the only considerable variation noted is in specimens from Magazine Moun-

tain, Logan Co., Arkansas, where the shells taken are weakly striate, very

glossy, with crowded but shallow microscopic spirals, and the umbilicus

is very small; height 2 mm., diameter 3.9 mm., umbilicus contained 6.6

times in diameter; 4 whorls.

In Louisiana Z. arborea attacks the roots of cane, reached through earth-

worm burrows, eating out minute cavities through which deleterious micro-

organisms from the soil enter, often killing the plant (Nautilus, 39:70.)

Dr. Baker has given the following account of specimens from Cheboygan

County, Michigan.

"Foot: long and slender; lighter in color than that of Z. nitidus; tail

similar in structure. Lung: about 2J times as long as its base or 2\ times

length of kidney; minor venation indistinct. Kidney: 1\ times as long as

its base or twice length of pericardium.

Ovotestis: consisting of three groups of relatively larger, less numerous

and more clavate acini; duct gradually but strongly swollen and weakly

convoluted in basal half of length; talon (Fig. 260:7) more slender than in

Z. nitidus. LTterus: shorter than in female phase of Z. nitidus. Free ovi-

duct: quite long, without very definite enlargement. Spermatheca: stalk

slightly shorter, without connection to free oviduct. Prostate: long type,

but alveoli absent at apical end. Penis and accessories (Fig. 260:9): rela-

tively larger than in Z. nitidus: dart (Fig. 260:6) and dart-sac proper

longer; papillary sac shorter than dart-papilla, with bifurcate coronary

gland (Fig. 260:8) near base. Cloaca: short and stout; opening as in Z.

nitidus.

Radular formula: 19-6-1-25; 77 transverse rows counted. Central: tri-

cuspid, noticeably larger than first lateral. Laterals: bicuspid: outermost

bidentate tooth (6th) of marginal form.

The dart-papilla of immature specimens is continued by a stout, cellular

outgrowth, in which the dart is secreted. Besides the characters mentioned

in the key, this species lacks the connection between the spermathecal stalk

and the free oviduct, which is present in Z. nitidus, and apparently does not

develop a distinct oviducal sac. These differences seem to warrant the sec-

tional separation of Zonitellus. Zonitoides excavatus ("Bean" Alder) is

another member of the group." (H. B. Baker.)

(Arborcus, of a tree.)

Subgenus PSEUDOHYALUS H. B. Baker

Pseudohyalus H. B. Baker. 1929, Prot. Acad. Nat. Sei. Phila., 81:256, type Zonitoides

lateumbilicatus (Pilsbry).

The openly umbilicate shell of about 5 mm. diameter, is strongly de-

pressed, opaque, lusterless, with sculpture of fine, rather sharp striae along

lines of growth, weaker on the base.
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Zonitoides limatulus (Binney) Fig. 263.

Helix limaiula "Ward, ined.", Binney, 1840, Boston Jour. Nat. Hist., 3:434, pl. 21,

tig. 2 (Ohio); 1851, Terr. Moll., 2:220, pi. 30, fig. 3.

Zonites limatulus Ward, W. G. Binney, 1878, Terr. Moll.. 5:117, pl. ii, fig. x (teeth).

Zonitoides limatula Ward, Walker, 1906, 1ll. Cat. Moll. Mich., p. 484, fig. 59.

Zonitoides limatulus ("Ward" Binney), F. C. Baker, 1939, Fieldbook 1ll. Land Sh.,

p. 80.

"Shell small, convex-depressed; epidermis white, immaculate; suture

distinctly impressed; whorls more than four, convex, with very fine, oblique,

parallel striae, which become obsolete on the base; aperture sub-circular,

slightly modified by the penultimate whorl; lip thin, acute; umbilicus large

and deep, not exhibiting all the volutions. Greatest transverse diameter

about one-fifth of an inch." (Binney.)

Fig. 263. Zonitoides limatulus, Ohio. Scale lines =1 mm.

The shell is much depressed, openly umbilicate, the umbilicus contained

3-4 times in the diameter of shell; thin, whitish-corneous or corneous with

white striae, not transparent. Sp(re convex, whorls 4|, slowly widening,

convex, joined by a deep suture; embryonic H whorls smooth; following

whorls finely, rather sharply striate along growth-lines, the striae almost

effaced on the base; minutely and weakly striate spirally. Aperture

oblique, rotund-lunate.

Height 2 mm., diameter 4.3 mm. (Ohio, from Binney).

Height 2.7 mm., diameter 5 mm. (St. Louis Co., Mo.).

NEW YORK: Cayuga Lake. Tompkins Co. (Banks). Onondaga Co. (Beauchamp).

Greenwich, Washington Co. (Binney). OHIO: (C. J. Ward, M. D.107) Columbus, Cin-

cinnati (Sterki) ?Micni(iAN: Grand Rapids (Strcng).1I"s INDIANA: Henry Co. (R.

1117 Dr. Ward lived at Chilicothe and later at Roscoe, Coshocton Co., and that may

he the type locality if the species occurs there; but Sterki stated that limatulnx does

not occur in the adjoining Tuscarawas Co. The known Ohio localities are considerably

farther southwest.

108 Walker appears to doubt the old records of limatulus in Michigan; that from

Grand Rapids needs confirmation
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Walton); Wabash, Tcrrc Haute, Indianapolis, Dearborn, La Porte. Parke and Jackson

counties (Goodrich & Van iler Schalie). ILLINOIS: Clark, Washington and Hamilion

counties (F. C. Baker). MISSOURI: 4 miles east of Eureka, St. Louis Co. (Hubricht).108

Z. limatulus differs from all other Zonitidae of similar dimensions, in the

northern states, by its lusterless, striate surface. Z. lateu)nbilicatus of the

southern Appalachians is very similar, but it is somewhat flatter with

slightly wider umbilicus and smaller aperture. Z. limatulus is rather rare

and local except perhaps in southern Ohio and Indiana. Binney has con-

firmed the generic position by finding a dart in specimens he dissected. The

radula, he states, has 23.1.23 teeth with 5 laterals.

Mr. F. A. Sampson (Ann. Rep. Geol. Surv. Arkansas for 1891, p. 183)

states that, " on the Boston Mountains in Crawford County I found a shell

bearing considerable resemblance to Z. limatulus Ward, but of only 3 mm.

diameter, more depressed, sutures less impressed, and outer whorl more

rounded."

(Limatulus, neat, or somewhat smoothed.)

Zonitoides patuloides (Pilsbry) Fig. 264.

Gastrodonta (Pseudohyalina) patuloides Pilsbry. 1895. Nautilus, 9:15.

Zouitoiilcs patuloides Pilsbry. 1900, Proc. Acad.'Nat. Sci. Phila., p. 141.

"Shell about the size and form of Pyramidula striatella Anth.; light

green, hardly transparent; irregularly but closely rib-striate above, below

Fig. 264. Zonitoides patuloides. a, Thunderhead. Great Smoky Mts., Tennessee,

b, Highlands, Macon Co., North Carolina. Scale line = l mm.

and in the umbilicus, the first H whorls smooth. Whorls 4 .1, slowly increas-

ing, convex, with impressed sutures; last whorl rather tubular, rounded at

periphery and below; aperture about the size of umbilicus, round-lunate,

flattened above, lip simple, the upper margin flattened down and arched for-

ward, as in Selenites or Gastrodonta elliotti; retracted at insertion. Umbi-

licus large, showing all the whorls very plainly." (Pilsbry.)

The umbilicus is contained 3.2 times in the diameter.

100 Zonitex limatulus Ward was recorded from San Mateo, California, by W. G.

Binney, 1878; but Hanna, 1939, believes it was " introduced accidentally, no subsequent

collection has been made "
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Height 2.5 mm., diameter 5 mm.; 4| whorls. Type.

Height 3.6 mm., diameter 5.8 mm.; 5 whorls. Highlands, N. C.

TENNESSEE: Thunderhead, Great Smoky Mountains. Blount Co., under bark of a

rotten log (Mrs. George Andrews), Type 12122 A.N.S.P. Cade's Cove at the foot of

Thunderhead (Pilsbry, A. F. Archer). NORTH CAROLINA: several places around High-

lands, Macon Co. (A. F. Archer).

A light grape-green shell, with the last whorl less depressed than Z.

limatulus, and the riblets less effaced on the base, though weaker than on

the upper surface. The degree of deflection of the last whorl at aperture

varies. It is a rare species, the anatomy unknown.

Zonitoides lateumbilicatus (Pilsbry) Fig. 265.

Gastrodonta (Pseudahyalina) lateumbilicata Pilsbry, 1895, Nautilus. 8:102.â€”Sargent,

ibid., p. 105.

Zonitoides lateumbilicata Pilsbry, 1898, Nautilus, 11:131 .â€”Walker, 192S, Terr. Moll.

Alabama, p. 98, fig. 137.

Zonitoides (Pseudohyaku) lateumbilicatus (Pilsbry), H. B. Baker, 1929, Proc. Acad.

Nat. Sci. Phila., 81:256, pl. 9, figs. 1, 6, anatomy.

" Shell resembling Ps. limatula in color, texture and sculpture, but much

depressed, the upper surface almost flat, last whorl of much smaller caliber,

the umbilicus very much wider, shallow, its cavity widely open and saucer-

shaped, much as in Helicodiscus lineatus." (Pilsbry.)

a

Fig. 265. Zonitoides lateumbilicatus, Marion Co., Tennessee, a. Sweden Cove;

b. Dove. Scale line = 1 mm.

The striae continue over the base, becoming somewhat weaker there.

The umbilicus is contained about 2.8 times in the diameter.

Height 1.7 mm., diameter 4.3 mm. Type.

Height 2.3 mm., diameter 5 mm.; 44 whorls (Burnside, Ky.).

ALABAMA: some distance below Green Falls, near Nat. Jackson Co., abundant in

leaf mold (H. E. Sargent), type and paratypes 65316 A.N.S.P. Florence. Laurlerdale

Co.; cove joining valley of Little Crow Creek, near Tennessee state line (H. H. Smith).

TENNESSEE: Sherwood, Franklin Co., and Sweden Cove. Marion Co. (H. H. Smith).

Dove, Marion Co. (H. B. Baker). KENTWKY: Burnside, Pulaski Co. (H. E. Sargent).

It is more depressed than Z. limatulus, with a noticeably wider umbilicus,

and the striae are somewhat stronger on the base.
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Dr. Baker has given the following data:

" The following details of the anatomy were obtained from one of the

cotypes of this species (A.N.S.P. 65316), after it had been soaked in dilute

hydroxide. Despite its 34 years of dessication, a fairly good, although ex-

ceedingly brittle mount of the penis was procured.

" Foot: similar to Z. arboreus. Free oviduct (Fig. 257:6) quite long and

cylindrical. Spermatheca: divisions of duct apparently as in Zonitellus,

but details obscured by poor material. Vas deferens: epiphallus conical;

penial papilla armed, arising from one side of the vergic sac. Penis: vergic

sac longer than in Z. arboreus, orifice in wall triangular, but located as in

that species; dart sac very long and slender, thickening (around apex of

dart) inconspicuous: dart papilla short; coronal gland small and bifurcate;

dart long, slender and almost straight; dart retractor not observed (prob-

ably broken); preputial sac very short. Cloaca: short; external opening

as in Z. arborcux. Jaw: quite heavy, with median tubercle as in Zonitellus.

Radular formula (Fig. 266): 17-5-1-22; 85 transverse rows, which are al-

most horizontal in lateral but slope anteriad in marginal fields. Central:

large, tricuspid. Laterals: smaller and bicuspid. Marginals: innermost

(6th tooth) bicuspid; remainder relatively short with steep cusp."

Fig. 266. Zonitaides lateumbilicatus, teeth; at T, outline of half of a transverse row

(after H. B. Baker).

" As far as known, the anatomy of this species is very close to that of Z.

arborcus. However, Z. lateumbilicatus appears to have a relatively longer

and straighter dart and dart sac. The section Pseudohyalu s is distinguished

by its conchological characters." (H. B. Baker.)

STRIATURA Morse

Striatura Morse, 1864, Syn. Fluv. Terr. Moll. Me., p. 1; "0 Jour. Portl. Soe, N. H.

1:17, for S. fcrrea and S. milium.â€”Tryon. 1865. Amer. Jour. Conch., 1:72. type

S. fcma.â€”n. B. Baker, 1928. Proc. Acad. Nat. Sci. Phila., 80:33, type S. miliiim;

1941, B. P. Bishop Mus. Bull., 166:324, 350 (Hawaiian species and their distri-

bution).

Pseudohyalina Morse. 1864, Syn. Fluv. Terr Moll. Me., p. 1; Jour. Portl. Soc. X. H.,

1:15.â€”Kobelt, 1880. 1ll. Conchylienbuch p. 223, Helix exigua Stimps. designated

type.

Striaturops H. B. Baker, 1928, Proc Acad. Nat. Sci. Phila., 80:33, "type Striatura

fcrrca Morse, but from Big Springs, near Univ. Mich. Biol. Sta., Cheboygan Co.,

Mich., my material."

110 Morse's Synopsis was an undated list of Maine shells. As it was mentioned in

the bibliography of his Portland Journal work, Dr Baker considered it to be prior to

that.
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The shell is minute, depressed, umbilicate, thin, of few (3 to 3Â£) whorls,

with sculpture of fine spiral striae and more or less obliquely axial riblets,

which may be high and well spaced or fine and close, or in S. ferrea, sub-

obsolete.

Genitalia, either having a well-developed penis and epiphallus, or with

both much reduced. Penial dart, when present, short and conical, developed

in apex of penis, and without connection with spermathecal duct. The sper-

mathecal duct is long, anteriorly with branches to the base of the penis and

to the vagina.

Jaw smooth with a low median projection when not worn away by the

central tooth. Radula with tricuspid centrals, about as large as the first

lateral or much larger, the basal-plate short and wide, the mesocone project-

ing well beyond it. Laterals few, 1 to 5, bicuspid, with short, wide basal-

plates. The inner marginals are bicuspid, outer ones unicuspid.

Distribution.â€”Nearctic; one subgenus, Pseudohyalina, also in Hawaii.

These minute snails, with elaborately sculptured shells, have the

branched spermathecal duct of Zonitoides, but the dart apparatus is either

lost, or in Strintura milium remains reduced in size and moved to an apical

position on the penis. The presence of three species in the Hawaiian Islands

is an anomaly in distribution which appears explicable only on the supposi-

tion that the snails or their eggs were carried by migratory birds.

Key to subgenera of Striatura"1

A. Penis with circlets or rows of spines near apex; epiphallus well developed; central

of radula not much larger than first lateral; embryonic whorls of shell with distinct

spiral ridgclets which begin at the very apex; later whorls gradually expanding,

with oblique riblets superimposed on the growth-wrinkles

Subgenus Pscudohyalma Morse

AA. Penis without circlets of spines; central much the largest tooth in radula; em-

bryonic whorls of shell with weak spirals which begin some distance below apex.

B. Epiphallus well developed; penis with apical dart-sac, papilla, and dart;

radula with more than one bicuspid marginal (as in Pseudohyalina) ; shell

small, diameter 1.5 nun., with less rapidly expanding whorls; one northeastern

species Subgenus Striatura, s. s.

BB. Epiphallus and penis almost vestigial; radula with only one bicuspid mar-

ginal; shell larger, maj. diam. 2.5 mm. or more, with more rapidly expanding

whorls; one northeastern species Subgenus Striaturops. H. B. B.

Key to species of Striatura

A. Umbilicus rather large, contained 2.5 to 3.3 times in diameter.

B. Shell 2 to 2.5 rum. diameter, with high, thin, widely spaced cuticular riblets,

30 to 40 on the last whorl; umbilicus about 2.6 times in diameter. North-

eastern S. exigua

BB. Shell diameter 2 mm. or less, with more numerous low riblets; umbilicus con-

tained about 3 (2.8 to 3.3) times in diameter.

C. Riblets oblique, not beaded, parted by wider intervals; minute spiral

striae extending to apex

D. Western. Vancouver I. to Lower California S. pufletensis

DD. Middle States to Mexico S. mcridionalis

CC. (irowth riblets crenulated by the spiral lines, very close, about equal to

their intervals; spirals weak or wanting on first whorl; diameter about

1.5 mm. Northeastern S. milium

AA. Umbilicus rather small, contained about 5</i times in diameter; shell 2.5 mm. or

more diameter, of about 3i/2 rapidly increasing whorls; without distinct riblets.

having irregular cuticular growth striae and minute spirals. Northeastern

S. ferrca

111 Adapted from H. B. Baker.
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Fig. 267. 1-4, Striatura exigua. 5-7, S. ferrca. 8-12. S. milium. (After H. B.

Baker.)

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-1

0
 2

3
:4

8
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



490

PILSBRY â€” NORTH AMERICAN

Subgenus PSEUDOHYALINA Morse

Striatura exigua (Stimpson) Fig. 268.

Helix anuulata Case, 1847, Amer Jour. Sci. & Arts (2), 3:101, figs. 1-3 (near Lake

Superior, apparently in northern Michigan). Not Hclix anuulata Gmelin, 1790,

Syst. Nat. (13) 1:3622.

Helix exiyua Stimpson, 1850. Proc. Boston Soc. N. H.. 3:175 (vicinity of Boston,

Mass.).â€”Morse, 1867, Amer. Nat., 1:543. fig. 34.

Pseudohyalina exigua Stimpson, Morse, Jour. Portland Soc. N. H., 1:16, pl. 2 fig. 3;

pl. 7, fig. 33.

Zonites cxiguus Stimpson, W. G. Binney, 1878, Terr. Moll., 5:122, pl. iii, fig. D teeth.

Striatura exigua (Stimpson) H. B. Baker, 1928, Proc. Acad. Nat. Sci. Phila., 80:33.

pl. 7, figs. 1-5 (anatomy).

" Shell minute, discoidal, pellucid, corneous-greenish, a little convex

above, concave below; whorls 3|, convex, spirally striate and (except at

apex) having distant longitudinal ribs which are obliquely crossed by

growth striae. Last whorl rounded; suture impressed; umbilicus wide.

Aperture rounded, the lip simple. Diameter .078 inch." (Stimpson.)

Fig. 268. Striatura exigua, Greenwich, N. Y.

The shell is depressed, broadly, openly umbilicate, the umbilicus more

than one-third the diameter of the shell, and larger than the aperture; thin,

yellow or greenish-yellow, composed of 3. 1 whorls. First whorl smooth, the

rest closely striate spirally. After about H whorls, narrow retractive riblets

appear, more oblique than the growth-lines and rather widely spaced, about

36 to 40 on the last whorl, the intervals densely covered with spiral striae,

which become tangential on the last whorl. Aperture small, rotund.

Height 1.25 mm., diameter 2.3 mm.

NOVA SCOTIA: Hectanooga, Digby Co. MARITIME PROVINCES: Grindstone and Basin

Islands, Magdalen Is. Prince Edwards Is. (B. Long). ONTARIO: Lake Temagami and

Nipissing (J. Oughton); Hamilton (Hanham), l'/2 miles east of Malachi and near

Cygnet Rapids (Mosley). MAINE: Aroostook, Cumberland. Hancock, Oxford. Penob-

scot and Piscataquis counties. VERMONT: Fairlee. Orange Co. MASSACHUSETTS: Ply-

mouth and Middlesex counties. Vicinity of Boston, type loc. (Stimpson). NEW YORK:

Franklin, Greene. Hcrkimer. Monroe. Onondaga, Tompkins, Washington and Ulster

counties. NEW JERSEY: Cape May Courthouse. PENNSYLVANIA: Allegheny. Monroe,

Northampton and Pike counties. OHIO: Portage Co. MICHIGAN: Cheboygan and Kent

counties. MINNESOTA: Duluth (W. Stone).
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This charming little snail, like most of the Canadian zone species, ex-

tends into the Alleghanian fauna, though not extensively. It may be recog-

nized by the beautiful, wavy spiral striation and the radial ribs, which are

more oblique than growth-lines and are more widely separated than in any

other Striatura. In Planogyra asteriscus the ribs run less obliquely and are

not so numerous. S. eodgua generally prefers low, wet ground, acording to

Morse.

Dr. Baker dissected specimens from Cheboygan Co., Michigan.

"Living animal: body light-colored, slightly greenish; sole relatively

broad and without pedal waves in locomotion, but with entire foot showing

some serpentine undulation; movement relatively slow. Tail: rounded

posteriad; peripodial angle acute and hiding inconspicuous mucous depres-

sion. Mantle collar: wide and glandular; right and left neck-lappets quite

large. Lung: about 3 times as long as its base or about 2.^ times length of

kidney; minor venation not observed. Kidney: a little over twice as long

as its base or about 1J length of pericardium; secondary ureter swollen and

sacculate, especially just anterior to level of apex of kidney.

" Ovotestis (Fig. 267:3): roughly lanceolate in shape, weakly lobate on

its sutural side; imbedded with long axis parallel to that of liver; duct long,

strongly swollen for about J of its length near base; talon long-stalked,

caecoid tip swollen and recurved; carrefour ellipsoid. Uterus: relatively

short, broadly swollen at base. Free oviduct: quite long and stout; basal

3 with yellow, glandular development. Spennatheca: sac clavate, imbedded

along side of albumen gland; duct bifurcate, with short, stout, penial branch

and longer, more slender, vaginal one. Vagina: short. Prostate: al-

most as long as uterus. Vas deferens: short and transverse. Epiphallus

(Fig. 267:4): large, acuminate apically and swollen near middle; with heavy

wall and coarse, longitudinal plicae; penial papilla low and rounded,

crowned by a circlet of small, apparently horny spines. Penis: apical $

swollen and heavy-walled, with a second, larger circlet of spines near apex

and a heavy, transverse, glandular thickening which extends from entrance

of epiphallus to that of spermathecal duct; basal * more slender and thin-

walled. Penial retractor: very long and slender; insertion at apex of penis;

intimate sheath complete. Cloaca: long, opening on side of foot, slightly

anterior to middle of visceral stalk.

Columellar muscle gives off: 1) buccal retractor which is practically

separate, and almost as heavy as remainder; 2, 3) right and left free retrac-

tors near origin; and continues as 41 main band to tail fan. Right free re-

tractor: divides, some distance above root of tail into right tentacular and

slender right lateral, which gives off band to base of cloaca; right ocular free

from genitalia. Left free retractor: left tentacular given off almost immedi-

ately; left lateral closely associated with tail muscles.

Jaw (Fig. 267:2) much like that of Z. arboreus, but with less prominent

median projection. Radular formula (Fig. 267:1): 9-7-5-1-21; 60 trans-

verse rows counted. Central: tricuspid; base slightly longer than broad;

cusps of medium length, cctocones almost as broad as mesoconc. Laterals:

first slightly smaller than central with considerably shorter mesocone; ento-

conal shelf entire. (The centrals and laterals are all very small in relation
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492 PILSBRY â€” NORTH AMERICAN

to the size of the animal, and no sharp line can be drawn between the laterals

and the bicuspid teeth of elongate form.) Marginals: inner seven bicuspid;

outer nine unicuspid; ectoposterior projection stout and short; backs of

aculeate teeth fairly broad. Salivary glands: mass triangular, about J as

long as buccal mass; ducts short. Intestine: S-loops quite deeply imbedded

in albumen gland, although accompanied by considerable liver tissue." (H.

B. Baker.)

Subgenus STRIATURA s. str.

Striatura pugetensis (Dall) Fig. 269.

Patulastra? (Punctuml) pugetensis Dall, 1895, Nautilus, 8:130 (Seattle).â€”Cf. Pils-

bry, Nautilus, 9:18.

Striatura milium puyctensix (Dall), Berry. 1919, Proc. Acad. Nat. Sci. Phila.. p. 203.

Striatura pugetensis (Dall), H. B. Baker, 1930, Occas. Pap. Mus. Zool. Univ. Mich.,

220:38, pl. 11, fig. 3; 1941. B. P. Bishop Mus. Bull., 166:325, pl. 60, figs. 1-3.

" Shell minute, pale greenish yellow, nearly smooth, the first whorl and

a half smooth, the others with fine, silky, close-set, hardly elevated lines or

minute regular riblets, somewhat flexuous and in harmony with the incre-

mental lines; form moderately elevated, the whorls inflated with a deep su-

Fig. 269. Striatura pugetensis, near Lake Crescent, Washington. Scale line = l

mm.

ture, and, in the adult, rapidly enlarging near the aperture in the latter part

of the last whorl; aperture large, quite oblique, almost circular, the segment

of the body between the two lips about one-sixth of the whole; umbilicus

ample, scalar, exhibiting part of all the whorls which make, in adults, from

three to three and a quarter volutions. Alt. 0'5; max. diam. 1'5, min. diam.

1'2 mm." (Dall.)

BRITISH COLUMBIA: Vancouver Island, 4 miles south of Union and at Cameron Lake

(C. M. Cooke, Jr.); near Duncan (A. W. Hanham).

WASHINGTON : many places in Clallam. King, Pacific. Pierce and Snohomish coun-

ties; Type 107541 U.S.N.M. from near Seattle. OREGON: Clackamas Co. (J. A. Allen),

Clatsop, Klamath and Multnomah counties (H. B. Baker). MONTANA: McDonald Can-

yon. Glacier Nat. Park (S. S. Berry). CALIFORNIA: Alameda. Calaveras, Los Angeles

(W. O. Gregg), and Mariposa counties. San Juan Capistrano Creek, Orange Co. (M. E.

Caruthers). Mountain Home. San Bernardino Mts. (S. S. Berry). Palomar Mts., San

Diego Co. (J. L. Baily, Jr.).

LOVER CALIFORNIA: Guadalupe Island (G. D. Hanna).

HAWAIIAN Is.: Kauai in several places (C. M. Cooke Jr.).

Dr. Berry writes: "As compared with specimens of typical pugetenxis

from Seattle, the [Glacier National Park] Montana shells are notably larger

(major diameter 1.67-1.85 mm.), flatter, and coarser in appearance, slightly
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LAND MOLLUSCA 493

approaching in some respects the giant southern meridionalis Pilsbry and

Ferriss. It may be that one day this mountain race will require a name of

its own. Meanwhile the record is a new one for the state."

The following notes by Dr. H. B. Baker " are based on animals from

near Piedmont (Lake Crescent), Clallam Co., Washington. Their genitalia

are very similar to those in 5. meridionalis, but the spermathecal sac is fusi-

form and lies imbedded near the base of the stomach and on the side op-

posite the albumen gland. Also, the penis (fig. 271 d) is armed with two

elliptical circlets of small spines, one on either side of epiphallar opening,

and with a single, large, stouter spine near the basal edge of each ring. In

several individuals, the cloaca is exserted with the everted penis on its tip

and certainly appears to substantiate the hypothesis advanced for the condi-

tion in S. meridionalis. This peculiar relationship between the penis and

cloaca seems to present additional evidence in favor of my earlier suggestion

that Pyenogyra may represent an approach to the Gastrodontinae and

throws new light on a possible method of origin for the bifurcate spermathe-

cal stalk in that subfamily." (H. B. Baker.)

" The two small examples from Kauai show no tangible characters to

distinguish them from examples from the Pacific coast of the United States"

(H. B. Baker I.

Striatura meridionalis (Pilsbry & Ferriss) Fig. 270.

Vitrea milium mcridionalis Pilsbry & Ferriss, 1906. Proc. Acad. Nat. Sci. Phila..

p. 152.

Zonitoides milium mcridionalis P. & F., Pilsbry & Ferriss, ibid., 1910, p. 130.

Striatura (Pseudohyalina) mcridionalis (P. & F.). H. B. Baker. 1930, Occ. Pap. Mus.

Zool. Univ. Mich., 220:36, pl. 11, fig. 2, 4, 5.

R(adiodiscus) orizabcnsis Pilsbry, 1921, Nautilus. 35:49, no description; cf. Nautilus.

39:28.

" Similar to V. milium but larger, diam. about 1.75 mm., with nearly 34

whorls, the first one finely, distinctly Un(te spirally, the last whorl with

oblique wrinkles much coarser than in milium, more or less anastomosing,

and fine spiral striae, the latter distinct on the base.

" V. milium with the same number of whorls is smaller and more finely

wrinkled, and in Maine and Ohio shells spirals on the first whorl arc exces-

sively weak or wanting, not deeply engraved to the tip, as in Texas shells."

(P. &F.)

Fig. 270. Striatura mcridionalis, Comal Co., Texas. Scale line = 1 mm.
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P1LSBRY â€” NORTH AMERICAN

PENNSYLVANIA: Beaver, Bucks, Chester, Montgomery, Northampton and Philadel-

phia counties. NEW JERSEY: Atlantic, Burlington, Camden and Cape May counties.

DELAWARE: Kent and Sussex counties. MARYLAND: Garrett and Queen Anne counties.

VIRGINIA: Amhcrst, Rockbridge and Page counties. WEST VIRGINIA: Marlinton. Poco-

hontas Co. NORTH CAROLINA: Alexander, Cherokee, Macon, Stokes and Watauga

counties. SOUTH CAROLINA: Manning, Clarendon Co. TENNESSEE: Bledsoe, Carter,

Franklin. Knox, Marion, Monroe and Unicoi counties. ALABAMA: Baldwin, Chambers,

Clarke, Jackson, Madison and Randolph counties FLORIDA: Alachua, Citrus, Clay,

Hernando, Leon, Levy, Marion and St. Johns counties. MISSISSIPPI: near mouth

Pascagoula River, Jackson Co. MISSOURI: near Eureka, St. Louis Co. ARKANSAS:

Arkansas, Ashley, Calhoun and Ouachita counties. TEXAS: Bastrop, Comal, Hays,

Medina and Val Verde counties. Type 90724 A.N.S.P., from along the Guadalupe River

above New Braunfels. NEW MEXICO: Sacramento Mts., Otcro Co. Santa Fe. Black

Range, Grant and Sierra counties. Mogollon Mts. ARIZONA: Blue Mts., Graham Co.;

Reservation Creek. Apache Co. Dragoon Mts.. Chiricahua Mts. and Dos Cabezas.

Huachuca Mts. Rincon Mts. Santa Catalina Mts. Bill Williams Mt., Coconino Co.

Near Jerome, Yavapai Co.

MEXICO: near Orizaba (Heilprin); Necaxa, state of Puebla (H. B. Baker); near

Pablillo. state of Nuevo Leon (Pilsbry).

BERMUDA: Whitby Cove, Bailey's Bay (Arthur Haycock).

According to Dr. Baker. " In the United States, S. meridionalis does not

appear to endure the winter in the adult state. Specimens from Tennessee,

collected during the last week in March and the first of April, are not fully

mature; one out of five topotypes, obtained the last week in June, ap-

proaches maturity. On the other hand, several animals from Tennessee,

collected in July and August, are sexually ripe. The following anatomical

notes are mainly based on animals from Necaxa; only salient differences

from the structure in S. exigua are given."

Fig. 271. a, Striatura mcridionalis, terminations of genitalia; b, everted penis, out-

lines of epiphallic opening shown at apex; c, radula, diagram of right half of transverse

row at T. d, Striatura puyctensis, Clallam Co., Washington, everted penis.
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LAND MOLLUSCA 495

" Uterus: more markedly sacculate basally. Free oviduct (Fig. 271 a):

more swollen and relatively shorter. Spermatheca: sac clavate, imbedded

near base of albumen gland; stalk expanded at fork to form a small capsule

which stretehes across base of penis and is attached to cloaca; opening into

cloaca slightly below penis (i.e., vagina is a minus quantity). Prostate:

about half length of uterus. Vas deferens: relatively long. Epiphallus:

proportionately smaller; no distinct penial papilla. Penis: very small and

short, little more than a subspherical, very thick-walled excrescence on side

of oviduct; internally with two dome-shaped bosses, one on either side of

epiphallar opening, each of which bears an S-shaped row of spines; those in

outer arm of S stouter and more distant than remainder (fig. 271 b).

Cloaca: long and thick-walled. Radular formula (Fig. 271 c) 11-5-5-1-21;

61 rows counted. Marginals: innermost 5 bicuspid, intergrading with

laterals.

" One of the Mexican animals has the cloaca, penis, and part of the free

oviduct exserted. The everted penis looks like a dome-shaped boss (Fig.

271 b). I suspect that the cloaca acts as the major portion of the copula-

tory organ and that the penis proper serves only as its glans." (H. B.

Baker.)

Striatura milium (Morse) Fig. 272.

Helix milium Morse, 1859, Proc. Boston Soc. N. H., 7:28; 1867, Amer. Nat., 1:543,

fig. 36.

Striiitura milium Morse, 1864, Jour. Portland Soc. Nat. Hist,, 1:18, figs. 41, 42; pl. 7,

fig. 43.â€”H. B. Baker, 1928, Proc. Aead. Nat. Sei. Phila., 80:35. pl. 7, figs. 8-12.â€”

F. C. Baker, 1939, Canad. Jour. Res., 17: 100.

Zonites milium Binney, 1878, Terr. Moll., 5:119, figs. 34, 35.

The shell is very minute, broadly umbilicate (umbilicus nearly one-third

the diameter of shell), with low, conic-convex spire; yellowish-corneous or

gray; composed of slightly over 3 convex whorls. Embryonic shell of 1|

.

Fig. 272. Strintura milium. Central figure X 25.

whorls, the first one smooth, the next half whorl usually more or less dis-

tinctly striate spirally. Post-embryonic whorls regularly, finely costulate,

the riblets retractive, more oblique than growth-lines, and decussated by

closer spirals. On the base this sculpture is almost effaced, and the surface

more glossy. Last whorl tubular. Aperture subcircular. Height 0.8 mm.,

diameter 1.5 mm.

CANADA: Prince Edward I (Bayard Long) Lake Nipissing (J. Oughton). Lake

Kahnipiminanikok, Rainy River district (F. C. Baker).
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496 PILSBRY â€” NORTH AMERICAN

MAINE: Cumberland, Hancock. Kcnnebec, Knox, Penobscot, Piscataquis and York

counties; type loc., Portland. MASSACHUSETTS: Barnstable, Middlesex and Plymouth

counties. NEW YORK: Erie, Niagara. Schuyler and Tompkins counties; Huntington,

L. I. NEW JERSEY: Lake Hopateong, Morris Co., Foul Rift, Warren Co. PENNSYL-

VANIA: Adams, Berks, Delaware, McKean. Monroe, Montgomery and Northampton

counties. WEST VIRGINIA: Braxton Co. OHIO: Kent, Portage Co. MICHIGAN: Che-

boygan and Livingston counties. ILLINOIS: Joliet, Williamson Co., subfossil (Ferriss).

McHenry Co. (F. C. Baker). INDIANA: Gibson and La Porte counties (Daniels). KEN-

TUCKY: Mammoth Cave, Edmonson Co.

This tiny snail is readily recognized by its beautiful sculpture. It lives

among dead leaves in the woods, and may be collected by sifting. I have

found it most frequently on northern slopes with chestnut, beech or even oak

timber, but Morse states that in Maine it lives also where the growth i>

almost exclusively of pine, spruce and hemlock.

" The animal is white, the head and tentacles faintly marked with dark

spots." (Morse.)

H. B. Baker writes: "My material comes from Cheboygan County,

Michigan; three animals were dissected. The anatomy has many points in

common with that of S. exigua and will be compared to the latter.

"Tail: narrowly rounded posteriad; peripodial angle abruptly pointed.

Mantle collar (Fig. 267:12): narrow but heavy; right and left neck-lappets

medium in size. Lung: about 3 times as long as its base and about 2:\ times

length of kidney; venation very weak. Kidney: about H times as long as

its base or length of pericardium; secondary ureter much as in S. exigua.

Ovotestis (Fig. 267:8): short, ellipsoid and weakly lobed; duet of

medium length, swollen near base into short knot and enlarged again at

confluence with stalk of talon; free talon clavate in shape; carrefour ellip-

soid; both talon and carrefour deeply imbedded in albumen gland and rela-

tively very large. Uterus: short, apical Â§ very slender; basal Â§ expanded

into a sacculate bulb. Free oviduct: relatively large, major portion with

yellow, glandular development. Spermatheca: sac obovoid, imbedded just

below middle of albumen gland; vaginal and penial branches of duct short

but stout. Vagina: short and narrower than free oviduct. Prostate: nar-

row, about | length of uterus. Vas deferens: quite short and transverse.

Epiphallus (Fig. 267:9): shorter than that of Â»S. exigua; penial papilla large

but low, on side of penis between dart-sac and penis proper. Penis: apex

developed, beyond epiphallar orifice, into a sac which contains a large dart

papilla and a conical dart (Fig. 267:11): apical * of penis proper with very

heavy walls; basal I more slender, with thinner walls; spermathecal open-

ing between these two regions. Penial retractor: long and strong; insertion

near entrance of epiphallus. Cloaca: rather long; opening on side of foot,

just in front of middle of visceral stalk.

" Columcllar muscle gives off: 1) big buccal retractor, which is practic-

ally separate; 2) right free retractor a short distance below; 3) left tentacu-

lar at same level; and continues as 4) broad band to tail fan. Right free

retractor gives off: 1) right lateral immediately (this accompanies tail

muscle and is about } as wide as latter); 2) a very slender band, a short dis-

tance below (this rejoins lateral and takes part in vague band to cloaca);

and continues as 3) right tentacular retractor; right ocular free from geni-

talia. Left lateral: apparently fused to tail fan.
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LAND MOLLUSCA 497

" Radular formula (Fig. 267:10): 9-5-3-1-17; transverse rows counted

with shape as shown by Morse (l.e.). Central: base slightly longer but very

much broader than first lateral; sides slightly emarginate; mesocone very

heavy; ectocones small in comparison. Laterals: similar in shape to those

of S. exigua, but only three in number. Marginals: inner five bicuspid;

outer nine unicuspid; also similar to preceding species. Salivary glands and

intestinal loops: as in S. exigua.

" This species is perhaps closest to S. exigua, but is more or less inter-

mediate between that species and S. ferrca, and also approaches the Gastro-

dontae. The shape of the ovotestis, the swelling of its duct, the develop-

ment of the prostate, epiphallus and penis, the length of the cloaca, the elon-

gate bicuspid teeth of the radula and the form of the shell agree most closely

with the conditions in S. exigua. The very large central of the radula and

the sculpture of the shell arc most like these characters in S. ferrea. The

presence of a dart, with a well-developed papilla, approaches the arrange-

ment in the Gastrodontae.

" This development of the dart, in a species which is the smallest member

of the Gastrodontinac (and one of the smallest in the Zonitidae), directly

contraverts the usual idea that small species have simplified genitalia. Ap-

parently, S. milium can manufacture these structures with some rapidity,

as one or two loose ones may lie in the main cavity of the penis." (H. B.

Baker.)

Subgenus STRIATUROPS H. B. Baker

Striatura ferrea Morse Fig. 273.

Striatura fcrrea Morse, 1864, Jour Portl. Soc. N H., 1:17, figs. 36-39, pl. 2, fig. 10,

pl. 7, fig. 40.

Zonites fcrreus Morse, W. G. Binney, 1878, Terr. Moll., 5:121, figs. 37, 38.

Striatura (Striaturopx) ferrca (Morse) H. B. Baker, 1930, Proc. Acad. Nat. Sci.

Phila.. 80:36, pl. 7, figs. 5-7.

" Animal dark blue, foot rapidly narrowing to an acute point behind.

Shell very small, translucent, with a steel grey tint, not shining: having

three volutions, the outer whorl rapidly enlarging, aperture well rounded,

very large, spire slightly elevated. Suture distinct, and deeply channeled

near the apex. Umbilicus small, though abrupt, and exhibiting all the volu-

tions. Diameter .10 inch, axis .05 inch. Periostraca minutely marked with

fine revolving lines, and lines of increase, which reticulate the whole surface.

Fig. 273. Striatura fcrrca. Scale line = 1 mm.
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498 PIL.SBRY â€” NORTH AMERICAN

H. ferrea lacks also the impressed radiating lines so characteristic of H. in-

dentata. The apex is marked with distinct revolving lines, the open umbi-

licus is constant, and it is not half as large as an adult indentata; finally the

dead color alone is sufficient to distinguish it from the latter shell. Found

in damp localities." (Morse.)

Diameter 2.5 to over 3 mm.

NOVA SCOTIA: Digby, Hauls and Queens counties (Bayard Long). QUEBEC: 19 mi.

south of St. Fabien (Mrs. Titus).

MAINE: Aroostook. Cumberland. Hancock, Kennebec. Knox, Oxford and York

counties. VERMONT: Fairlee, Orange Co. NEW HAMPSHIRE: facter, Rockingham Co.

NEW YORK: Onondaga, Tonipkins and Warren counties. PENNSYLVANIA: McKean,

Monroe, Northampton and Pike counties. MARYLAND: Jennings and near Bittinger.

Garrett Co. NORTH CAROLINA: Cranberry, Watauga Co.; Chalk Mountain, Mitehell

Co. WEST VIRGINIA: Franklin, Pendleton Co. OHIO: Garrettsville, Portage Co.

MICHIGAN: Douglas Lake, Cheboygan Co. KENTUCKY: Pine Mt., Harlan Co. TEN-

NESSEE: top of Roan Mt., Carter Co.

The shell has the appearance of a Retinella, as the whorl increase is more

rapid than in other striaturas.

Dr. Baker writes: "The three animals dissected come from Cheboygan

County, Michigan. The anatomy will be compared with that of S. milium.

" Living animal: ommatophores short and stout (those of S. milium are

long); eyes large; movement slow and awkward, usually with worm-like

expansions and contractions of entire body; sole uniform and relatively

broad; foot with considerable black pigment; ommatophores very dark;

mantle with hindgut and veins outlined with black granules. Mantle col-

lar (Fig. 267:5): slightly wider than in S. milium; heavy and glandular;

right neck-lappet small, left one large. Lung: about twice as long as its

base or 24 times length of kidney; principal pulmonary vein large, with a

number of tributaries, especially between it and hindgut. Kidney:

shortened and crowded posteriad outside of anterior loop of intestine (more

so than in S. milium); anterior end curved to left beyond pericardium;

slightly longer than its base and H times length of pericardium; secondary

ureter not so strongly swollen as in S. exigua and S. milium. (Despite the

shortening of lung and kidney, the proportions between length of lung, kid-

ney and pericardium are quite similar to those in the other species of

Striatura.)

" Ovotestis: irregular in shape, consisting of two weakly-lobed, longi-

tudinal, ellipsoid masses connected by a broad isthmus; duct medium in

length and slender; talon (Fig. 267:6) large and elongate, with short

caecum; carrefour big and ellipsoid (relatively smaller than in S. milium}.

Uterus: relatively short and stout. Free oviduct: large and swollen, almost

all of its wall with yellow glandular development. Spermatheca: sac cla-

vate, with only apical half above loop of aorta; vaginal branch of duct

short; penial branch curved across dorsal side of free oviduct near body

wall to enter terminal sac of penis. Prostate: scarcely differentiated, con-

sisting of a few alveoli along upper portion of seminal groove (seen in sec-

tions). Vas deferens: long, passing directly to epiphallus, which is simply

a slight, poorly differentiated, terminal enlargement; no penial papilla.

Penis: a small ovoid sac with slender stalk, imbedded in side of free oviduct.

Penial retractor: difficult to distinguish from fibers which bind free oviduct

to body wall: apparently arises from side of diaphragm and inserts on apex
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LAND MOLLU8CA 499

of penis.11- Cloaca: exceedingly short; opening on side of foot, anterior to

middle of visceral stalk.

" Columellar muscle gives off: 1) practically separate, relatively narrow,

buecal retractors; 2, 3) large right and small left free retractors near origin;

and spreads out into broad tail fan. Free retractors: tentacular muscles

given off immediately; lateral retractors closely associated with tail fan.

" Radular formula (Fig. 267:7.1: 19-1-2-1-22; 46 transverse rows

counted. Central: relatively larger than in S. milium, with more deeply

constricted base and larger ectocones. Laterals: first reduced in size; sec-

ond much as in S. milium. Marginals: one bicuspid; remainder unicuspid;

ectoposterior processes long and slender.

'' The penis in this species appears to be little more than a link between

the male system and the spermathecal duct. However, the very short

cloaca may conceivably permit its use as a copulatory organ." (H. B.

Baker.)

Subfamily VITRININAE

The shell is very thin, of few rapidly enlarging whorls, and with imper-

forate axis; the aperture very large with simple, thin lip. The foot is nar-

row, tripartite, with pedal grooves but no caudal pit. Mantle with ample

body and shell lobes. Kidney short. Marginal teeth with two or more

points.

VITRINA Draparnaud

Vitrina Drap., Tableau Moll. Terr. France, 1801. pp. 33, 98, for Helix pi:lluciJa Miil-

ler.

The shell is imperforate or very narrowly perforate, heliciform, composed

of few (usually 24 to 31 rapidly increasing whorls; very thin, fragile, glassy

and transparent; spire low, convex, the first whorl microscopically pitted

spirally (Fig. 4 H). Aperture very ample, excised by the preceding whorl,

the peristome thin and simple.

The foot of V. limpida is very long and narrow, in motion its length more

than double the diameter of the shell; sole distinctly tripartite, the areas de-

fined by fine impressed lines. The peripodial grooves are distinct, meeting

on top of the tail, but there is no caudal pore. In front of the mantle there is

a median cord on the back. The left body-lobe of the mantle is very large,

extending forward half way from shell to the head, and concentrically

wrinkled; right body-lobe much smaller. Left shell-lobe long but narrow,

joined by a narrow isthmus with the very mobile, tongue-shaped, right shell-

lobe, which extends up over the suture. The whole animal is copiously

lubricated with a colorless, watery fluid in life. (Fig. 274 d, e, f.).

The lung is very short. Kidney is very short and wide, its width about

one and one-half times the length of the pericardium (Fig. 274 G).

The genital orifice is close behind and below base of right eye peduncle.

Atrium is very long. The vas deferens and retractor muscle are terminal on

the penis. The prostate gland is as long as the sacct(late uterus. Free ovi-

duct is short and wide. Spermatheca oval, on a short duct inserted at apex

of atrium, as a vagina can hardly be said to exist (Fig. 274 c).

n- Hugh Watson remarked upon the " hemiphallic " appearance of the male organs

of S. fcrrca.
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The jaw is smooth, with a strong median projection. Teeth (Fig. 274 B,

T". limpida) 27,10,1,10,27. Centrals and laterals with long mesocones and

o

H

Fig. 274. Vitrina limpida, near Pittsburgh, Pa. A, egg X 6.5. B, teeth, c. anterior

part of genitalia. D, E. F. living animal X 2. c, pallial organs. H, early whorls of shell,

g. hindgut; k, kidney; m, mantle edge; p, pericardium and penis; sp, spermatheca; ur,

secondary ureter.

short cctocones with extremely small overhanging cutting points. The mar-

ginals have the ectocones well developed and elevated on the mesocones.

Some of the outer marginals of V. limpida are serrate below the ectoeone,

outwardly; this is not easily seen except in isolated teeth.113

The eggs of V. limpida are oval, usually acute at one end, translucent,

closely peppered with buff dots, and plump but flexible. Length 1.6, diam.

1.2 mm. (fig. 274 a).

No living animal of V. limpida or any American Vitrina has been figured

hitherto. V. limpida resembles V. pcllucida of Europe, the type of the

genus, externally. The Rocky Mountain species, V. alaskana Dall, is a less

ample animal.

113 Paul Hesse's paper: " Bcitrage zur nahcren Kenntnis der Familie Vitrinidae." in

Archiv fiir Molluskenkunde. LV. 1923, may be consulted for data on the anatomy and

classification of Vitrinac. He did not deal with American species. The nomenclature

and the generic and subgeneric synonymy of the group have been considered by H. B.

Baker, 1929, Nautilus. 42:137-139". and'the classification by Luther Forcart. 1914'. Revue

Suisse de Zoologie, 51:629. As all American species belong to the typical section of

Vitrina, the many subgeneric names applied to palearctic forms need not concern us

here.
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Vitrina is a holarctic genus, in America chiefly developed in the Canadian

fauna, but also extending into the Transition zone. In the East V. limpida

has not occurred south of the vicinity of Pittsburgh, Pa., but in the West

r. alaskana reaches practically to the Mexican boundary, at considerable

elevations in southeastern Arizona. These two species are all that we have

in continental America, where the genus is apparently an immigrant from

the Old World, of no long residence, probably Pleistocene.1l4

A remarkable shell character of Vitrina is the microscopic pitting of the

latter half of the initial whorl and first part of the next (fig. 274 HI. This

has not been figured before, so far as I know, though noticed briefly in the

author's Land Mollusks of the Belgian Congo, p. 281 (1919). It is seen best

in young shells mounted in balsam.

(Generic name from vitrum, glass.)

Vitrina limpida Gould Figs. 274, 275.

Vitrina pelluciiia DcKay, Zoology of New York, Mollusca, 1844, p. 25, pl. 3, fig. 42.â€”

Binncy, 1851, Terr. Moll., 2:55. Not of Miiller, 1774.

Vitrina limpida Gould, 1850, in Agassiz, Lake Superior, p. 243 (Cape Gourganne,

Nipigon Bay, Ontario); 1851, Terr. Moll., 2:58. pl. 67a, fig. 1.â€”Morse, 1864, Ter-

restrial Pulinonifera of Maine, 1864, p. 11, pl. 5. f. 17.â€”Lewis. 1872, Proc. Acad.

Nat. Sci. Phila., p. 107.â€”W. G. Binncy, 1878, Terr. Moll.. 5:136, pl. 67a, fig. 1.

pl. vi, fig. c â€” Uall. 1905. Harriman Alaska Exped., Moll., 13:37.â€”Clapp,

Nautilus, 7:47, 94; 9:94; 17:91.â€”Walker, 1906. 1II. Cat. Moll. Mich.. 1:476.â€”

Goodrich, Occ. Pap. Mus. Zool. Univ. Mich.. 233:4; 1912, Moll, of Mich., p. 28.

â€”Mozley, 1928, Nautilus, 42:15.

Vitrina amcricana Pfeiffer. 1852. Proc. Zool. Soc. Lond., 20:156; Conchyl. Cab. p. 9.

pl. 1, figs. 22-25 (United States of North America).

" Shell globose-discoid, thin, fragile, transparent, shining, whorls two and

a half to three, scarcely convex, with very minute lines of increase, the last

whorl large, and much expanded. Suture not much impressed, sometimes

with an impressed line revolving near it; aperture large, sub-ovate, some-

what diminished by the intrusion of the penultimate whorl. Pcristome thin

and acute, the columellar margin a little reflected. Axis imperforate.

Greatest transverse diameter nearly one-fourth of an inch." (Gould.)

The shell is colorless or of a pale green tint, glossy, with faint sculpture

of low growth-wrinkles and, near the apex, microscopically pitted in irreg-

ular spirals (Fig. 274 H). The slender, slightly sinuous axis is visible

through the shell. Whorls 25, rapidly increasing.

Height 4.5 mm., diameter 6 mm.

LABRADOR: Blanc Sablou (Bayard Long); Anticosti I. (Latehford). NEWFOUNDLAND:

generally spread from Straits of Belle Isle south (Long). MARITIME PROVINCES: Mag-

dalen Is.; New Brunswick. QUEBET. ONTARIO: Ottawa. Moose Factory. James Bay

(Whiteaves, Nautilus. 19:4). Lake of the Woods. Russel Lake. Rainy'River district.

"Scarce and sporadic in southern Ontario,115 more common in central and northern

114 " Vitrina " obliqua Meek &. Harden, 1857, of the Judith River Cretaceous, Mon-

tana, is a poorly preserved umbilicate land shell, certainly not a Vitrina.

115 For limits of the divisions of Ontario used by naturalists see Canadian Field

Nat., 53:22-24.
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Fig. 275. Vitrina limpida X 2.

Fig. 276. Vitrina alaskana X 2.

Ontario, Cochrane district, north to James and Hudson Bays." (Oughton.) MANITOBA:

Carberry, Morris, Winnipeg, West bourne and Ninette. ALBERTA: Red Deer and Luggan.

MAINE: generally spread, seen from Aroostook, Hancock, Knox. Penobscot and York

counties. MASSACHUSETTS: West port (Johnson). NEW YORK: Alleghany. Clinton. Erie,

Herkimer, Madison, Monroe. Ouondaga, Oncida, Otsego, Renssclaer, Tompkins and

Wayne counties. PENNSYLVANIA: Leetsdale, Allegheny Co. MICHIGAN: (Only north of

the Saginaw-Grand valley); Isle Royale. Ontonagon Co.; Lime Island in the St. Mary's

River. Charlevoix, Traverse City and Crystal Lake, Benzie Co. (B. Walker). Copper

Harbor, Kewcenaw Co. (Goodrich).

Vitrina limpida was at first considered to be specifically identical with

the European V. pellucida, and J. W. Taylor (1906) returned to that view.

ranking the American form as a variety. While closely related, our species

differs in the shell, which is a little more depressed and less extensively, more

finely and irregularly, punctate at the apex (the punctation of V. pel-

lucida being in beautifully regular spiral series) ; also in the genitalia. the

duct of the spermatheca being slender, equal throughout, not swollen basally

as figured for V. pellucida. V. alaskana is distinct by external characters of

the animal.

The clear glass-snail occurs in the northern tier of states and Canada

west to northern Minnesota and Alberta. Usually only dead shells arc to be

found during the spring and summer, but after frost in late autumn and

early winter they appear in large numbers, lay their eggs, and probably

perish during the ensuing winter. The life of an individual apparently does

not extend over more than one year.

" In November and December of 1864, by the side of a shaded diteh

near the Mohawk River [near Mohawk, Herkimer Co., N.Y.], were found

immense numbers of a species of Vitrina. The specimens were very fine,

and attained an average size of nearly one-fourth of an inch in diameter,

many of the larger ones exceeding somewhat this diameter. Since that time,

no living specimens of Vitrina have been seen in this vicinity. It may also

be remarked that previous to 1864 the station which produced the }"itrina

had been visited yearly for small helices, but no specimens of Vitrina had

until 1864 been detected, and at that time only in that one limited station "

(Lewis, '68, 242).
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Dr. George H. Clapp has recorded Vitrina from the drift debris of the

Ohio River below Pittsburgh, in copious numbers, active in October and

November, when the temperature was about 35Â° to 45Â° F. On November

8th and 15th they were depositing eggs, in bunches of six or eight, under

rotting wood on the ground. " During ten years I have been watehing this

colony, I have never seen living ones in spring or summer although I have

hunted for them carefully. In October they appear suddenly in large num-

bers. From October to January is their active season, and during these

months they may be found active on any pleasant day. Have found them

very active when the temperature was below 40Â° ".

According to Taylor,110 in the related V. pellucida (Mull.) of Europe,

the eggs have been observed to hateh on the 21st and 22nd. of March.

" The young do not increase much in size during the summer months, but

keep quite small and are difficult to find. They attain full growth during

the colder months of the year, and die off in the early spring, after a life-

period of twelve to fifteen months."

(Limpidus, transparent.)

Vitrina alaskana Ball Fig. 276.

Vitrina pfeiftcri Newcomb. 1861, Proc. Cal. Acad. Sci., 2:92 (Carson Valley, Ne-

vada) .â€”Binney, 1878, Terr. Moll., 5:138, fig. 53, pl. 2, fig. A.â€”Raymond, 1890,

Proc. Cal. Acad. Sci., (2). 3:62. Not V. pfeiffcri Deshayes, 1851, cf. Nautilus,

19:107.

Vitrina akiskana Dall, 1905, Alaska: Land and Fresh Watcr Moll., Harriman

Alaska Exped., 13:37, new name for V. pfciljen Nc â€” Pilshry & Ferriss. 1906.

Proc. Acad. Nat. Sci. Phila., p. 153; 1911. p. 191; 1917 p. 103; 1918 p. 327 (Ari-

zona. New Mexico).â€”Henderson, 1924, Univ. Colo. Studies, 13:141 (Colorado,

Utah, Wyoming); 1929. 17:98 (Oregon. Washington); 1936, 23:108 (Utah,

Wyoming, Montana).â€”Chamberlin & Jones. 1929, Bull. Univ. Utah, 19:93.

" Shell moderately depressed, smooth, shining, greenish white; whorls 3.

the last composing most of the shell; suture very finely margined; aperture

large, obliquely and roundly ovate; lip thin; columella arched. Axis 2 mm.

diameter 5 mm." (Ncwcomb.)

ALASKA: Muir Inlet; St. Paul. Kadiak Island; Popof and Unga Islands, of the Shu-

magin group; Akiitan; Unalga; Rooluk; and Unalaska. of the Aleutian chain: St. Paul

and St. George Islands, Bering Sea, in tall grass of bluff fifty feet above the sea (Dall).

BRITISH COLUMBIA: Nanaimo and near Duncan. Vancouver Island.

WASHINGTON: Yakima and Walla Walla counties; Spokane Co. OREGON: Wallowa,

Umatilla and Klamath counties. IDAHO: Adams, Bonner, Idaho. Nez Perce and Sho-

shone counties. MONTANA: Fergus, Gallatin, Glacier, Powell and Ravelli counties; Gla-

cier National Park. SOUTH DAKOTA: generally spread in the Black Hills, Lawrence Co.;

Reva Gap. Slim Buttes. Harding Co. WYOMING: Ft. Bridger. Uinta Co.; Fremont Co.;

Yellowstone National Park. COLORADO: known from most counties west of the 105th

meridian. UTAH: Salt Lake. San Juan, Tooele and Washington counties; Zion National

Park. NEVADA: Charleston Mt.. Lincoln Co.. and White Pine, White Pine Co. Carson

Valley, type locality. CALIFORNIA: Fresno, Inyo, Lassen, Madera, Mariposa, San Ber-

nardino. Siskiyou. Tulare and Plumas counties. 4000-8000 ft. ARIZONA: around Navajo

Mt.. Navajo Co. Bill Williams Mt.; southern rim of Grand Canyon below cross-bed

110 J. W. Taylor, Monograph of the land and freshwater Mollusca of the British

Isles, III. p. 6.
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sandstone; Kaibab Plateau and Mt. Trumbull, Coconino Co. Reservation Creek, 9000

ft.. Apache Co. Blue Mts., 12000 feet, Graham Co. Santa Catalina Mts. at 8-9000 ft.

Chiricahua Mts. in parks around head of Cave Creek at about 8000 ft. Huachuca Mts.

on Miller Peak. NEW MEXICO: Near Raton, Colfax Co.; Ft. Wingate, McKinley Co.;

Las Huastus Canyon, Sandia Mts., Bernalillo Co.; near Las Vegas, San Miguel Co.

Mogollon Mts. Black Range in Grant and Sierra counties, generally spread at 8-9000

ft. White Oaks, Lincoln Co. Sierra Blanca and Clouderoft, Sacramento Mts., Otero

Co.

Dall says of the Alaskan glass-snail that: "when fully grown under

favorable conditions the shell may reach 10 mm. in major diameter, though

most of the specimens as collected are considerably smaller. The shell is

translucent, with a marked greenish tinge, and not over three whorls. It

is flatter than limpida, larger, and of a different tint, and the size of the

whorls increases more rapidly. It is less flat and much larger than V. exilis,

which is also of a different hue. It is the most common land shell on most

of the islands of Bering Sea and on the continent near the sea, where it

usually occurs."

Unlike V. limpida, of which adult animals are to be found only late in

autumn, I have seen V. alaskana active and of full size in August to October,

in Arizona and New Mexico. The usual diameter of the shell is about 6

mm., sometimes up to 7.4 mm. Living animals observed October 15. at Bill

Williams Mountain, were far less voluminous than V. limpida. There is a

small shell-lobe covering the termination of the suture. In progression the

tail did not project behind the shell.

In the mountain states from the eastern Rockies to the western slopes

of the Sierra Nevada of California, this is a common snail. From Colorado

northward " it is found almost everywhere that other land snails occur, and

is by no means confined to the higher elevations " according to Junius Hend-

erson, who has very fully recorded the details of its occurrence in the region

from Colorado and Utah to Montana and Washington. Chamberlin &

Jones state that " Vitrina alaskana Dall shares with Oreohelix strigom de-

pressa (Cockcrell) the distinction of being the most widely distributed and

most abundant snail in Utah. Specimens of Vitrina alaskana from Dry

Canyon are often so membranous that they collapse when touched. We

have seen the shells so membranous that they could be dented without

breaking."

Farther south Vitrina occurs only at considerable elevations, as on the

San Bernardino Mountains in California, and in southern Arizona and New

Mexico, where it lives at about 8000 feet and above.

Vitrina angelicae Beck Fig. 277.

Helix pellucida Mull., 0. Fabricius, 1780, Fauna Grocnlandica, p. 389 (Siuterursak,

Greenland).

Vitrina angelicae Beck. 1837, Index Moll., p. 1, based upon preceding reference.â€”

Morch. 1868, Amer. Jour. Conch., 4:27, pl. 3, figs 1, 4â€”Binncy, 1878, Terr Moll

5:137, fig. 52.â€”Dall, 1905, Harriman. Alaska Exped., 13:36, fig. 25.
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"Shell vitreous, somewhat convex, greenish-buff, polished; whorls 3|,

about equally raised on both sides; aperture moderate, rounded, subtrans-

verse; columella somewhat straightened at base; peristome thin, brownish.

Near V. beryllina, but larger, more convex and darker colored." (Beck MS.

in Morch, 1868.)

Fig. 277. Vitrina angclicac, enlarged and actual size (after Morch).

"Animal bluish-gray, head black; the mantle edge bluish-gray, densely

black-speckled; the hind part of the foot pale gray. The lobe of the mantle

very small, by which latter character, and the smaller number of whorls, it

is distinguished from Vitrina pellucida Miill." (Moller MS., in Morch.)

GREENLAND: near the hot springs of Godhavn; Sukkertoppen.

Morch's figures are copied. It seems a doubtful species, but Simroth,

who dissected a single individual thought to be immature, found significant

differences from T". pellucida in the genitalia. This needs further investiga-

tion. The single lot of Greenland vitrinas seen, from Sukkertoppen, seems

to be indistinguishable in characters of the shell from V. pellucida.

G. Mandahl-Barth (1938) considers V. angelicas synonymous with V.

pellucida (Miiller). He remarks that " the Icelandic specimens of Vitrina

pellucida belong to the larger race angelicac, (Beck) Morch, which, besides

its larger size, is characterized by the sex-organs, especially penis, which is

relatively more strongly developed than in Vitrina pellucida." (The Zool-

ogy of Iceland, IV, part 65, p. 11.)

(Named for the umbelliferous plant Angelica archangelica, or officinalis

L., among which Fabricius found it.)

SUPPLEMENT TO FAMILY CAMAEMDAE, SUBFAMILY AMMONITELLINAE

(Vol. I, p. 554)

The genus Megomphix was omitted in its proper place, following Glypto-

stoma, in Vol. I, p. 573. As it has been considered a zonitid snail, and

would naturally be looked for in that connection, it is thought best to include

it here.

The subfamily Megomphicinae (Nautilus, 43:96, 100) may best be

placed in the synonymy of Ammonitellinae; though prior in date, it was

founded upon a misconception, and its definition would include only one of

the five genera.
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MEGOMPHIX H. B. Baker

Megomphix H. B. Baker, 1930, Nautilus, 43:96, for M. hemphilli (W.G.B.).

The shell is umbilicate, subdiscoidal, with nearly flat spire of rather

closely coiled whorls, glossy, zonitoid in the light color and texture, with

thin, sharp, unexpanded lip, but young shells have minute spiral lines on

the parietal wall of aperture.

Foot aulacopod in appearance, the tail rounded behind, flattened, with

a shallow diamond-shaped caudal foss; the sole tripartite.

Kidney about as long as pericardium, with closed secondary ureter.

Penis rather long, internally plicate longitudinally, with terminal retrac-

tor and reflexed epiphallus. No flagellum. Free oviduct joined near its

base by a large ellipsoidal caecum with thick, internally plicate walls.

Spermatheca with long duct. Talon long (Fig. 279:3).

Jaw strong, weakly and closely rib-striate.

Radula with broad, tricuspid central; 9 laterals in the type, broad, bi-

cuspid; marginals narrower but scarcely longer, with short bases, mainly

bicuspid, with lanceolate mesocone and small ectocone or ectocones (Fig.

279:1).

This snail of the Columbia river valley and the coastal region northward

is wholly similar to Glyptostoma in genitalia and pallial organs, in the jaw,

and in the general type of radula. It is like Glyptostoma also in the form

of the shell, and the possession of minute spiral sculpture on the parietal

wall in the young. It differs chiefly in external characters of the foot, which

Dr. Baker described as aulacopod, with tripartite sole. But it must be re-

membered that holopod snails have furrows which may sometimes simulate

the- aulacopod structure. Thus in Glyptostoma gabrielense (Fig. 278) a

weakly impressed pedal groove lies close above the foot angle, but it is the

suprapedal groove which defines an aulacopod-likc foot fringe, being un-

usually high above the pedal groove proper. I presume that this is sub-

stantially the structure of Megomphix, also, but I have not seen that snail

in the flesh.

In G. gabrielense the sole shows very faintly impressed lines defining

Fig. 278. Foot of Glgptostoma gabriclenae, aleoholic specimen from Domingucz

Hills, showing pedal and suprapedal grooves.

three areas in some aleoholic examples, not visible in others; but this is often

noticeable in other holopod snails, in which the active central field of the

sole may be visibly differentiated from the relatively inactive sides, the dif-

ference in muscular structure being variously expressed in contracted aleo-

holic examples, or sometimes hardly perceptible. I cannot make out any
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tail fossa in Glyptostoma. I have not observed the locomotion of Glypto-

stoma, Mcgomphix, or any other Ammonitellinae, but I think waves will

be found spread over the sole though weaker laterally, as in Helicidac, not

limited to the central field as in the limaces and many Zonitidac. How-

ever, the difference is apparently not of fundamental importance since both

arythmic and typically tritaxic types of locomotion are represented in snails

we still refer to the family Zonitidae. It will be remembered that Binney

& Bland at one time (1869) thought that Glyptostoma was a zonitid snail.

The question arises, should we consider Mcgomphix generically distinct

from Glyptostoma? The stronger foot grooves of the former, the presence

of a caudal foss and more distinctly tripartite sole, the somewhat different

teeth, the small size, and the light color of the shell, may perhaps be held

sufficient grounds for generic separation, though possibly subgeneric status

may be better.

History.â€”M. hemphilli, the type species of Mcgomphix, was described

by W. G. Binney in 1879 as a " Macrocyelis," a name then used for Haplo-

trema. His statement, " The jaw and lingual dentition are as usual in the

genus," led Dr. Baker to remark, " I cannot believe that W. G. Binney ever

saw the radula of this species, as it has no resemblance to that in the Haplo-

trematidae." C. F. Ancey, in 1882, did not accept Binney's generic refer-

ence, placing M. hemphilli in Hyalinia, a genus of the Zonitidae then under-

stood in wide limits, including snails now placed in Oxychilus, Retinella, and

other genera. M. hemphilli was collected by Dr. H. B. Baker in 1929, and

an excellent account of the anatomy, reprinted below, was published in 1930.

He made it type of the new genus Megomphix, in a new subfamily. Me-

gomphicinac, of the family Zonitidae. This was retained in his Check List

of 1933; but Mcgomphix was not mentioned in his later (1941) lists of

zonitid and helicarionid generaâ€”apparently indicating doubt as to its

zonitid affinities. Thiele, 1931, placed Mcgomphix in the Endodontidae on

account of the character of the radula.

(Mf7as, great, 6jut/ia\6s, umbilicus.)

Megomphix hemphilli (W. G. Binney) Fig. 280 a, h.

Macrocyclis hemphilli W. G. Binney, 1879, Ann. N. Y. Acad. Sci., 1:356. pl. 15, fig.

17, Olympia. Wash.; 1883; 1st Suppl., Bul!. Mus. Comp. Zool., 11:137, pl. 2, fig.

M; 1885, Man. Amer. L. Sh.. pp 85. 475, fig. 48.

Hyalinia (Ammonoccras) hemphilliana Ancey, 1882, Le Natiiraliste, 2:29, 110 (new

name for Macracyells hcniphilli W. G. B., from Olympia), with var. tennis,

p. 29, same locality.

Mcgomphix hauphilli (W. G. Binney). H. B. Baker 1930, N*autiIus. 43: 96. pl. 5.

fins. 1-4. anatomy.â€”Henderson, 1936. Univ. Colo. Studies, 23: 260.

" Shell allied to M. vancouverensis, but the umbilicus is narrower and

not so much excavated, the termination of the last whorl not receding from

the umbilicus, as in all forms of vaneouver ensie and concava; in all, the

whorls are more or less strongly striated within the umbilicus, often almost
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Fig. 279. Mcgomphix hemphilli, Rivcrdale. Oregon. 1, radula and line showing

shape of right half of a transverse row of teeth, borders of each tooth indicated. 2, jaw.

3, genitalia. with sections through: A, oviducal caecum, B, vas deferens (left), and penis,

at their confluence, and c, same a short distance below their junction, less enlarged.

4. internal view of pallial complex; curved line crossing pericardium and kidney indi-

cates posterior wall of lung. (After H. B. Baker.)

ribbed in concave; not so in this shell; the texture of the shell is glassy like

Hyalina, and there is no trace of microscopic revolving spiral lines found in

all the other forms; beneath, the last whorl is proportionally wider. Greater

diameter 14, lesser 10 mm.; height 5 mm." (Binney.)

The thin, somewhat translucent shell is of a pale dull green yellow tint.

It is almost discoidal, the spire very little raised, the whorls slowly increas-

ing to the last, which is much more than double the width of the penult, well

rounded peripherally and beneath, openly umbilicate. The surface is highly

polished, lightly marked with weak growth wrinkles. The rotund-lunate

aperture is but slightly oblique, the lip thin and sharp, its terminations

widely separated.
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Fig. 280. a, Megomphix hemphilli, Rivcrdale; b, Olympia. c, d, Megomphix

lutarius, Pine Creek, above Weston.

Height 6.8 mm., diameter 13.5 mm.; 5| whorls. Olympia.

Height 8.2 mm., diameter 20 mm.; 6 whorls. Riverdale.

Height 8.3 mm., diameter 18 mm.; 6 whorls. Riverdale.

Height 7.4 mm.; diameter 16 mm.; 5% whorls. Douglas Co.

WASHINGTON: Olympia (H. Hemphill). Type 38783 U.S.N.M. Free port "" (Hemp-

hill). Toledo, Lewis Co. (F. L. Button). OREGON: Riverdale, Multnomah Co. (H. B.

Baker). Douglas Co. (Button).11"

The rather closely coiled whorls of the nearly flat spire are irregularly

wrinkled radially and without spiral lines. The upper curve of the thin lip

arches forward a little, but is not bent down as in Haplotrema. The

parietal wall in young shells shows a very minute pattern of irregularly in-

terrupted spiral lines or rugosities, comparable to the smoother and more

regular spirals of Glyptostoma; but these disappear with advancing age.

Dr. Baker collected large specimens at Riverdale, a suburb of Portland,

on the left bank of the Willamette River near the southern boundary of

Multnomah County. He states that: " The estivating individuals of M.

hemphilli burrow a few inches into the loose loam under fallen logs on quite

steep hillsides, which are dominated by Pscudotsuga-Tsuga forest. They

usually live under those trunks which are supported off the ground by other

debris, which insures the snails plenty of air and comparative freedom from

excessive accumulations of decaying humus."

Anccy described a " var tenuis, more pellucid and smaller (74 mill.);

shell thinner." This is apparently only an immature shell of M. hemphilli.

Dr. Baker's description of the soft anatomy follows.

" Animal: practically without pigmentation. Foot: aulacopod, medium

in size and rather elongate; broadest near posterior end; pedal grooves

double, prominent and vvith broad interstitial gyms; sole tripartite to near

posterior end, with middle zone about half as wide as either lateral one;

117 There is no Freeport in Washington at present. Fifty years ago there were

places so named in King and Cowlitz counties.

118 F. L. Button recorded " Cireiuaria " hemphilli from localities in Alameda and

Placer counties, middle California (Nautilus. 14:72), possibly a mistake for Haplolrema

alamcda, not recognized at that time
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locomotion not observed because animals were very sluggish. Tail: wide

and dorsoventrally flattened; tip broadly rounded and very slightly emar-

ginate; gland orifice quite large and diamond-shaped; peripodial angle

broad, low and emarginate. Mantle collar (Fig. 279:4).: complete, rela-

tively broad and swollen in palatal region but narrow in columellar; right

pneumostomatic neck-lappet large; left one small and claw-shaped; acces-

sory left lappet widely separated and vestigial. Lung (Fig. 279:4): about

3 times as long as its base or about 4 times length of kidney; principal pul-

monary vein large but abruptly divided into a fan of tributaries before it

reaches pncumostome; other branches stronger on columellar than on hind-

gut side; minor venation indistinct. Pericardium: unusually large, with

over half its length outside of lung. Kidney: slightly longer than its base

and about length of pericardium: thick and with almost half its bulk pos-

terior to lung wall; ureter complete; external ureteric opening under a flap

alongside of anus, which empties into a groove to right of inner end of

pneumostome.

" Ovotestis (Fig. 279:3): eight groups of irregularly clavate alveoli, im-

bedded in lower half of liver; duct long, swollen except at ends; convoluted

region short; talon exceptionally long, slender fusiform; carrefour imbedded.

Albumen gland: brownish cream-colored, firm and shining. Uterus: long

and quite slender, closely sacculate. Free oviduct: light cream-colored, of

medium length, with heavy walls; joined near its base by a large, cream-

colored, ellipsoid caecum, which has a spacious lumen and thick walls (A),

that are longitudinally plicate internally. Spermatheea: sac obovate, im-

bedded near base of albumen gland; duct of long type, columellar in position

but passing to right of oviducal caecum; slightly expanded at base. Va-

gina: whitish, exceptionally long; almost completely encircled near its upper

end by a heavy muscular collar (without lumen) that is white and shining;

no distinct glandular development. Prostate: of long type. Vas deferens:

swollen along free oviduct; slender where it is forced into penioviducal angle

by right eye-retractor; juxtaposed along entire length of penis. Epiphallus

(B, C): slightly enlarged, with quite thin wall, which develops into a pilaster

along side opposite penis and into a vague corona of low, knobby thickenings

near termination; opening by a simple pore on one side of penial apex.

Penis: long but quite slender, thickest near apical end; lumen large; walls

with numerous, beade(l, longitudinal plicae, two of which form heavier pi-

lasters in apical fifth and partially separate a narrow compartment that re-

ceives opening of vas deferens. Penial retractor: insertion on penial apex;

origin high on diaphram. Cloaca: very short; external opening just behind

and slightly below base of right ommatophore.

" Mantle retractor: exceptionally heavy. Columellar muscle gives off:

(1) buccal retractor which is almost free, (2, 3) heavy, right and left free

retractors almost at origin and continues as (4) broad but thin tail fan.

Buccal: divided near posterior end of buccal mass into bipartite ventral fan

and two, tripartite lateral ones. Left free: divides a short distance below

origin into subequal lateral and tentacular retractors; tentacular subdivides

near posterior end of buccal mass into small ocular and large inferior retrac-

tor, both of which lend darkly pigmented anastomoses to base of ommato-

phores. Right free: similar to left but with all subdivisions anterior to

posterior end of buccal mass and with pedal fan much heavier, although not
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closely associated with uterus; ocular retractor and basal anastomoses pass-

ing through penioviducal angle.

" Buccal mass: fairly small, ellipsoid. Salivary glands: about 24 times

as long as buccal mass and quite slender (smaller than in carnivorous pul-

monates); almost bilaterally symmetric; anterior ends above buccal mass

and oesophagus; posterior ends enveloping oesophagus; ducts arising lat-

erally, near middle of each gland. Jaw (Fig. 279:2): irregularly crescentic;

heavy and brownish but quite narrow; weakly and closely rib-striate (i. e.,

showing vestiges of primitive plaits); growth-lines sharp. Radular formula

(Fig. 279:1): 6-12-9-1-27. Transverse rows: 113 counted; almost hori-

zontal in lateral fields, anterolaterally oblique in marginal and again hori-

zontal in outer marginal region. Central: slightly asymmetric, broad and

heavy, a little larger than first lateral; tricuspid with broad mesocone. Lat-

erals (1-9): heavy and broad; inner ones almost tricuspid (entoconal plate

weakly notehed); outer ones intergrading with marginals. Marginals (10-

21): much narrower although scarcely longer than laterals; bases much

shorter; bicuspid with lanceolate mesocone and small, raised ectocone.

Outer marginals (22-27): much shorter than inner; bicuspid or sporadically

with double ectocones; outermost vestigial."

Megomphix lutarius H. B. Baker Figs. 2800, 281.

Macrocydis hemphilli W. G. Binney. 18S6, 2t1 Suppl., Bull. Mus. Comp. Zool., 13:25

(Weston, Ore., A.N.S.P. 11793); not of W.G.B. 1879.

Cireinaria hemphilli W.G.B.. in part, Pilsbry, 1898, Nautilus, 11:128, Walla Walla,

Wash. Cf. Henderson, Univ. Colo Studies, 17:97

Megomphix lutarius H. B. Baker, 1932, Nautilus, 45:86, pl. 5, figs. 7-9.

Megomphix hemphilli lutrarius Henderson, 1936, Univ. Colo. Studies, 23:260, fig. 1.

"Shell (Figs. 280c, 281) quite small, thin and much depressed; rather

dull, light corneous with a slight greenish tinge. Whorls 5J (type), quite

gradually increasing; suture well impressed. Embryonic whorls 2, almost

Fig. 281. Megomphix lutarius (after H. B. Baker). Scale lines = 2 mm., upper

applying to figs, b, c, lower to fig. a.

smooth but with extremely weak traces of fine, closely spaced, spiral striae

and with nepionic growth-lines gradually appearing on last J whorl. Last

whorl terete, slightly descending, with closely spaced, low but distinct
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512 PILSBRY NORTH AMERICAN

growth-wrinkles (more evident than in M. hemphilli), which are crossed by

exceedingly fine, irregular, closely spaced, spiral striae (only visible under

high magnification and in strong light). Umbilicus large, 3.35 times in maj.

diam. Aperture well rounded except near sutural angle where outline is

more convex. Pcristome thin and sharp, easily broken (all shells show

mended places); slightly arcuate above periphery and almost vertical (about

20Â° to axis of shell)." (H. B. Baker.)

Height 4.59 mm., diameters 9.01 and 7.88 mm., aperture alt. 3.45, diam-

eter 3.73 mm.; 5^ whorls. Type.

Height 5.14 mm., diameters 10.5 and 9.1 mm.; 5^ whorls. Paratype.

OREGON: about 5 mi. above Weston, Umatilla Co., elevation over 2,000 feet; fre-

quent on an almost vertical lava exposure, overgrown with dry moss, ferns and scattered

bushes, below north-facing slope with Douglas fir (Pseudotsuga) and only a few feet

from the practically dry bed of Pine Creek. Aestivating (Aug. 10), buried 2 to 5 inches

under yellowish dust and dirt in hollows of the outeropping ledges, near Polygyra,

Microphysula, Haplotrema, Anyuispirn, Radiodiscus abietum, Gonyodiscus cronkhitei,

Prixl iloma idahocnse, P. subrupicola, ete. (H. B. Baker). Type 156443 A.N.S.P.

WASHINGTON: Walla Walla (Hemphill).

" M. lutarius is very closely related to M. hemphilli from western Oregon

and Washington, but is a smaller shell and has relatively stronger growth-

wrinkles, which give it a duller sheen. These differences, although appar-

ently constant, are confessedly smaller than the range of variation displayed

in some of the other, better known species of northwestern snails. The

anatomy of paratypes of M. lutarius is also very similar to that of the geno-

type (H. B. B.; 1930, Naut. 43: 96, pl. 5, fig. 1-4), but the spermoviduct of

the new species is much broader basally; its albumen gland is relatively

larger; the apical half of its more elongate talon is recurved; and the 7 lobes

of its ovotestis are not so completely subdivided. Also, its radular formula

is5-|-9-|-7-|-1-f- 21, with 101 transverse rows, and the inner marginals

are less elongate and more nearly intermediate between the laterals and the

outer marginals. However, the differences in the spermoviduct and the

albumen gland arc perhaps due to the more complete maturity of the western

animals (even of considerably smaller individuals than the type), while the

peculiarities of the ovotestis and radula might be correlated with size."

(H. B. Baker.)
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Subspecies and forms are treated aÂ« species in this index.

abbreviata, Glandina. 190, 194

Acera, 111

acerra, Helix, 463

Vcntridens, 463

Zonites. 460

acerrus. Zonites, 463

acicula, Cecilioides. 185

aciculmu. Buccinum, 185

Aenopiua. 253

Aillya. 1

alachuana, Hawaiia. 424

Zonites, 420

alameda. Haplotrema, 215

alaskana, Vitrina. 503

alaskensis, Conulus, 238

Euconulus. 238

alba. Zonites, 256

albeohun, Punctum, 424

albida. Bulimulus. 23

albidus. Drymaeus, 24

albiua. Selenites, 208

aldrichiana, Clappiella. 431

Vitrea, 431

alliaria. Helix, 251

alliarius, Oxychilus, 251

Allocoryphe. 123

Allopeas, 175

alternatus. Bulimus, 14. 15

Liguus. 66. 71

americana, Vitrina. 501

Ammonitellinae. 505

anacachensis. Holospira, 117

Anceyi, 394

Aneomena, 211

Ancotrema, 225

andrewsae. Mesomphix. 310

Omphalina, 310

Paravitrea, 367

andrewsi, Zonites. 367

angelicae, Vitrina, 504

annae. Helix. 463

annulata, Helix, 490

anodonta. Cerion. 162

aperta. Cecilioides, 187

Macrospira, 187

Aplostoma, 247

approxima, Retinella. 276

Vitrea. 276

aiata, Holospira, 154

aiborca. Hyalina, 480

arboreus, Helix, 480

Zonitoides, 480

arctica, Hyalina. 401

arcticum. Pristiloma. 401

arizonensjs, Holospira, 149

Arnonldia. 234

aulacoftyra. Paravitrea. 387

Vitrea, 387

Aulacopoda. 231

aurantius, Liguus, 94

aurea, Pilsbryna, 389

austrina, Retinella, 287

barbouri, Liguus, 88. 90

bicostata, Helix, 443

bilamellata, Holospira. 129

binneyana, Hyalina. 259

Retinella. 259

binneyanus. Bulimus. 14

Zonites, 261

Bostrichocentnim, 122

Bothriembryon, 1

breviara, Holospira, 124

breweri. Helix, 481

brittsi. Ventridens, 460

brittsii, Zonites. 460

Bulimulidae, 1

Bulinaulinae, 3

Bulimulus, 4. 21

bullata, Euglandina. 194

Glandina, 194

bnrrim?toni. Glyphyalinia, 266

Retinella, 266

Caecilianella, 184

Caecilioides, 184

(513)
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caelata, Selenites. 212

caclatum, Haplotrema. 212

caleieola, Paravitrea, 378

Caniaenidac, 505

campestris. Holospira, 138

cuncloensis, Holospira. 154, 156

Canistnun, 159

capensis. Lignus. 76. 78

eapillacea, Helix. 333

Holospira, 148

capnodes, Mesomphix, 339

capsclla, Paravitrea, 374. 381

Vitreu, 378

carolinensis, Rctinclla, 292

Zonites, 292

caroliniensis, Zonites, 292

casablanca, Cerion. 165

castanea, Pilsbryna, 391

castaneozonatus, Liguus. 66

castaneus. Liguus, 81, 83

catalincnse. Haplotrema. 207

catalinensis. Selenites, 207

Ceeilioides, 184

cellaria. Helix, 249

cellarius. Oxychilus, 249

cerinoidea, Helix, 451

cerinoideus, Ventridens. 451

Cerion. 159

Cerionidae, 158

Cerium, 159

chcrsinu, Conulus, 235

Helix, 239

chersinella. Helix, 412

Polita, 414

Pristiloma, 412

chersinellus, Zonites, 412

chersinus, Euconulus, 239

chiricahuana, Holospira, 142

choclatum, Haplotrema. 223

chrysalis, Cerion. 165

cingulatus. Liguus, 76, 77

cionella, Holospira, 145

Circinaria, 202

C'ireinariidae, 201

circumstriata, RctineHa. 271

Vitrea, 271

Clapiella, 430

clappi, Gastrodonta, 359

Paravitrea, 359

clavulinum, Opeas, 179

clavulinus, Bulimus, 179

Lamellaxis, 179

clenchi, Liguus. 81, 84

clingmani. Retinella. 275

cochisei, Holospira, 140

Cochlodinella, 105

Cochlodonta. 159

cockerelli. Holospira, 126

coelatura. Selenites. 212

coelaxis. Centridens. 456

collisella. Gastrodonta, 450

Ventridens. 450

Colobus. 108

columna, Retinella, 406

concava. Helix. 208

cancavum. Haplotrema, 208

conecuhensis, Paravitrea, 384

Vitrea. 384

confinis. Bulimus, 7

continentis. Haplotrema, 205

Conulinae. 233

Conulus, 234

crassilabris. Cerion, 165

crassus, Liguus, 53, 54

crateris. Pristiloma, 402

crenatus, Liguus, 94

crossei, Holospira, 128

cryptomphala, Retinella. 295

Vitrea. 295

cumberlandiana, Polita. 269

Retinella. 269

cumberlandicus, Ventridens. 455

cuprea, Omphalina, 333

cupreus, Mesomphix, 333

cuspidata, Zonites, 443

cuspidatus. Ventridens, 446

Zonites. 444

Cylindrella. 105

dalliana, Retinella, 262

dallianus. Zonites, 262

danielsi, Holospira. 135

dealbata, Helix, 7

thalbatus. Bulimulus. 7, 10

deckerti, Liguus, 66

decollata, Helix, 170

Runiina, 170

decollatus, Bulimus, 170

decussata, Gastrodonta, 448

Glandina, 197

decussatus, Ventridens. 448

delicatus. Liguus, 56, 57

demissa. Helix, 459

demissus, Ventridens, 459
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515

dentata. Paravitrea, 362, 363

dentatus, Conulus, 242

Euconulus, 242

detrita, Pupa, 162

dissidens, Helix, 208

Distomospira, 122

divisidens. Ventridens, 442

dohcrtyi. Liguus, 56, 58

dominicus. Bulimus, 24

Drymaeus, 24

dorruani. Bulimus, 23

Drymaeus, 23

draparnaldi. Oxychilus. 250

dryas. Liguus, 53. 55

Drymaeus, 21

duranti, Haplotrema, 204

Helix, 204

eburneus. Liguus, 76, 78

egena, Helix. 235. 244

elasmodon, Zonites. 457

electrina. Helix, 256

Retinella. 256

elegans, Liguus, 66. 71

elliotteusis. Liguus, 76

elliotti, Helix. 471

Ventridens, 471

Elliottius. 471

emigrans, Holospira, 151

Euconulinae, 233

Euconulops, 234. 239

Eueonulus, 234

Eudistemma, 122

Euglandina, 188

Euhyalina, 247

e):(ropis, Vcntridcns. 470

exesa. Euglandina. 196

exigua, Striatura. 490

exiguus, Zonites, 490

fahricii, Conulus. 235

farnhami, Liguus. 88

furnumi. Ligiuis, 88. 92

faseiata. Strophia, 162

fasciatum, Cerion, 164

fasciatus, Bulimus. 81

Liguus, 86. 88

fasfigatum. Cerion. 168

ferrea, Striatura, 497

ferreus, Zonites, 497

ferrissi. Holospira, 154

Fcrussacidae, 184

Ferussaciidae, 184

Ferussaciinae, 184

fieldi, Haplotrema, 215

floridana, Retinella. 283

Varicella, 200

fioridanum, Cerion. 162

floridanus, B\ilinuis, 28

Liguus. 88. 93

MitToceramus. 110

floridensis. Orthalicus, 35

fluctivaga. Holospira, 158

fossor, Holospira, 157

friabilis, Helix, 328

Mesomphix, 328

fuliginosa, Helix. 333

fuliginosus, Zonites, 333

fulva, Helix. 235

fulvus, Euconulus. 235

fuscata, Agatina, 102

fuscoflamellus, Liguus. SI, 85

gabrielina, Polita, 411

gubrielinum, Pristiloma, 411

Gastrodonta. 427

Gastrodontinae, 425

Geomene. 208

Geostilbia. 186

Glandina, 188

glans, Polyphemus, 189

glaphyra. Helix. 249

globosa. Omphalina. 343

globosus, Mrsoinphix. 343

Globulinus, 4

gloriasylvatiea, Liguus, 88. 92

Glyphognomon, 253. 299

Glyphyalinia. 253. 288

Glyphyaloiiles. 253, 277

Glyphyalops, 253. 284

Glyphyalus. 253, 264

grldfussi, Cylindrella, 115

Holospira, 115

goodalli. Helix, 181

gossei, Macroceramus, 110

gracile, Opeas, 177

graeilis. Bulimus. 177

Holospira. 142. 144

Lamellaxis, 177

gracillima, Achatina. 200

Melaniella. 200

granger!, Holospira, 113

graphicus, Liguus. 53

Greggiella. 211
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gularis. Helix. 443

Ventridens, 443

Zonites. 460

gundlachi, Achatina, 187

Guppya, 244

Guppya, 243

hi'.miltoni, Holospira, 118

hammonis. Helix, 258

Vitrea, 256

Haplocion, 117

Haplostemma, 122

Haplotrema, 202

Haplotrematidae, 201

hartwrighti. Mesomphix, 326

Hawaiia, 418

Helicella. 247

heliophila, Holospira. 129, 133

helvetica. Hyalina. 252

hclveticus. Oxychilus. 252

hcmphilli, Bulimulus, 25

Macrocyclis, 507, 511

Megomphix, 507

hemphilliana, Hyalinia. 507

hrsperius, Bulimulus, 16

Holospira, 111, 115

Holospirinae, 111

Hoplobienia, 202

Hoptotiema, 202

humboldtense, Haplotrema, 230

Hyalina, 247

Hyalinia, 247

hybrids, Selenites. 227

hybridum, Haplotrema. 227

hydrophila. Helix, 477

hydrophyla, Helix, 477

idahoense, Pristiloma, 400

immemorata, Euglandina, 197

ir.cana, Pupa, 162

incanum, Cerion, 162, 164, 166

indentata, Helix, 288

Retinella. 288

indentatus, Zonites, 288

innominatus, Liguus. 56, 60

inornata. Helix. 307

inornatus, Mesomphix. 307

Zonites, 316

insolata, Holospira. 129. 133

intermedia, Holospira, 145. 148

ir.terna, Gastrodonta, 428

Helix. 428

intenms, Zonites, 428

intertexta, Helix, 468

intertextus, Ventridens, 468

Janulinae, 425

janus, Helix, 256

jejuna, Cylindrella, 106, 107

johanninus, Bulimus. 180

johnsoni, Pristiloma, 406

Vitrea, 406

jonesi, Bulimulus, 10

junaluskana, Retinella. 304

kimaiensis. Pseudohyalina, 421

kawaiensis, Helix, 420

keepi, Haplotrema, 213

Selenites, 213

kelseyi. Circinaria. 218. 221

k'eneri, MatToeeramus. 109

kopnodes. Helix, 339

kyotoensis. Opeas. 180

lactaria, Pupa, 106, 107

lactarius. Bulimus, 15

lacteodens, Paravitrea. 376

laevigata, Helix. 324

Omphalina. 322

laevigatus, Zonites. 324

lamellata, Gastrodonta. 460

Paravitrea. 352. 356. 362

Lamellaxis, 175

lamellidens, Gastrodonta. 358

Paravitrea. 352, 358

hiusingi, Pristiloma. 403

Zoniies, 403

lasmodon. Helix. 457

Ventridens. 457

Zonites. 453

lateumbilicata, Gastrodonta. 486

lateumbilicatus, Zonitoides, 486

latior, Mesomphix. 321

Omphalina. 321

latissima. Vitrina, 345

.latissimus. Vitrinijtonites, 345

latizonatus, Drymaeus, 26

lavalleana. Helix, 421

luwac. Ventridens, 453

lawi, Zonites. 453

leidyi, Holospira. 113

Leptinaria, 175

Leptodrymaeus, 23

lewisiana. Retinella. 279
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Vitrea, 279

ligera. Helix, 463, 465

Ventridens. 465

ligerus, Zonites, 465

lignumvitae, Lignus, 56, 58

Liguus, 37

limatula, Helix, 484

limatulus. Zonitoides. 484

limpida, Vitrina, 501

lineatus, Liguus, 58

lineolatus. Liguus, 72

Liostemma, 117

liquabilis, Bulimus, 7

lithodora, Paravitrea. 371

livingstoni, Liguus, 72, 75

longa, Holospira, 129, 132

lossimnicus. Liguus, 94

lucida. Helix. 250

lucidovarius, Liguus, 88. 93

lucidum. Oxychilus, 250

Lucilla, 247

lucubrata. Helix. 324

lutarius. Megomphix, 511

luteus. Liguus. 94, 97

lutrarius. Megomphix, 511

macer. Glandina. 190, 194

macgillivrayella, 418

macilentus. Zonites. 457

Macroceramus, 108

Macrocyclis, 202

Macrospira. 184

magnidens. Ventridens. 442

major, Selenites, 208

Malinchea, 122

nuiriae, Bulimulus, 14

Bulinius, 14

marielinus, Bulimus. 24

niaritima. Pupa, 162

marmoratus. Liguus, 88

matecumbensis, Liguus. 98

mauritianum, Opeas. 179

mauritianus. Bulimus, 179

Lamellaxis. 179

mearnsi. Holospira. 129, 131

media, Holospira, 129. 134

Megaxis. 123

Megomphix. 506

Melaniella, 200

melanocheilus, Orthalicus, 35

meridionals. Striatura. 493

Vitrea. 493

Mesembrinus. 26

mesolia. Holospira. 119

Mesomphix. 305, 307, 319, 434

Mesomphyx. 202

Mctastoma, 114

miamiensis, Guppya. 244

Liguus, 66

micra, Helix, 178

Lamellaxis, 178

Microceraminae, 107

Mieroccramus. 108

Micromphix, 305, 312

miktus, Mesomphix, 339

milium. Helix, 495

Striatura, 495

millestriata, Holospira, 140

minimum, Haplotrema, 218

minor. Glandina, 190. 194

Holospira, 114

Selenites. 208

minuscula, Hawaiia, 420

Helix, 420

minusculus. Zonites, 420

minutalis. Helix, 420

monoptyx. Holospira, 154, 156

monroensis. Helix. 369

monticola. Mesomphix, 322

montivaga, Holospira, 123

Omphalina. 310

montivagus, Mesomphix, 312

mooreanus. Bulimulus, 12

morsel, Helix. 261

mortoni. Helix. 235

mosieri, Liguus. 94. 97

mularis. Holospira, 151

multidentata. Helix, 352

Paravitrea. 352

multidentatus. Zonites. 352

imiltilatus, B\ilimus, 170

multilineatus. Bulimus, 26

Drymaeus, 26

mumia. Cerion, 165

mustang, Holospira, 153

m'bulosus. Liguus. 88

neomexicana. Hawaiia. 424

neomexicanus, Bulimulus. 13

Zonitoides, 424

p.esodryas. Orthalicus, 33

Nesovitrea, 253

nicholsoni, Pristiloma, 407

nigromontanus, Bulimulus, 19
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nitida, Helix. 250, 476

nitidus, Zouitoides. 476

nodus, Vcntridens, 447

oecidentalis. Retinella. 262

octoiui, Subulina. 173

oetonoides, Bulimus, 177, 178

oetonus, Bulimus. 173

Onaridiscus, 394. 415

Oleacinidae, 188

Omalota. 247

Omphalina, 327

Omphix. 305. 307

Opeas, 175, 181

optima. Holospira, 142, 144

orizabensis, Radiodiscus. 493

omatus, Liguus, 86

orotis, Pristiloma, 409

Vitrea, 409

Ortalichus. 29

Orthalicinae, 29

Orthalicinus, 37

Orthalicus, 29

Orthotomium, 4

osmenti, Liguus. 53. 54

Otostomus. 21

ottonis. Helix, 481

ovata, Ulandina, 190

Oxychilus, 247

oxycoccus, Mesomphix, 318

Omphalina, 318

Oxyst rombu8, 37

Oxystyla, 31

ozarkensis, Bulimulus, 10

Mesomphix, 337

Omphalina, 337

pallidus, Zonkes, 428

parallela, Glandina, 190. 194

1'aravitrea. 349. 366

Paruvitreops, 349, 352

Parmavitrea, 349, 381

pasonis, Bulimulus, 18

Holospira, 121

patriarcha, Bulimus, 16

patuloides, Gastrodonta, 485

Zouitoides, 485

paucilirata. Helix, 291

Retinella, 291

pecosnnsis, Bulimulus, 17

Pectovitrea. 319. 362

pelhicida. Helix. 504

Hyalina. 256

Vitrina, 501

pentadelphia. Rctinella. 284

Vitrea. 284

percallosa, Gastrodonta, 465

percallosus, Ventridens, 465

perfragilis, Mesomphix. 327

Zonites. 327

perlaevis, Mesomphix, 319

Omphalina, 319

permodesta, Pseudovitrea, 421

Perpolita, 253, 256

Petasia. 234

Pctasina, 234

petrophila, Paravitrea, 385

Zonites. 385

petrophihis, Zonites. 385

Petrovitrea. 349, 384

Pfama. 188

pfeifferi, Vitrina, 503

Pichardiella, 200

picta, Achatina. 61

pictus, Liguus, 61

pilsbryana, Paravitrea, 379

Vitrea, 379

pilsbryi, Biilimulus. 20

Bulinms, 20

Mesomphix, 342

Omphalina. 342

Pristiloma. 398

Pilsbryna, 388

placentula, Paravitrea. 369

Zonites, 369. 453

planorboides. Helix, 208

planus. Mesomphix. 315

Poecilozonitinae. 425

poeyana, Cochlodinella. 105

Pupa, 105

Polita. 247

,olita. Omphalina, 338

)olitus. Mesomphix, 338

iolygyratus, Conulus, 240

luiconulus. 240

njnnim-adami. Helix, 428

Kintifica, Pupa. 109

pcntificus, Macroceramus. 110

Mieroceramus, 109

pontis, Paravitrea, 381

praecox, Retinella, 299

Priscovitrea. 394, 412

Priscovitreops, 394. 406
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Pristiloma. 394. 396

Pristina. 394

Pristinoides, 394, 403

Frist inopsis. 394, 400

Proselenites. 208

Pseudohyalina, 418, 487, 490

Pseudohyalus, 483

pveudopictus, Liguus, 62

Pseudovitrea, 418

pugetensis, Patulastra, 491

Striatura, 492

pulehro-striatum, Oxychilus. 249

pumilum. Opeas, 181, 182

pumilus. Bulimus, 1S2

Pupa, 159

Pupaâ„¢, 159

Puppa, 159

pusilla. Helix, 244

pyrgula, Opeas, 182

Kabdotus, 4

raderi. Retinella, 281

Vitrea, 281

radiatula, Vitrea, 256

rafinesquia. Helix. 466

ragsdalei, Bulimulus, 11

reesei, Faravitrca, 373

regis,, Holospira, 125

reses, Bulimus, 32

Orthalicus. 32

Oxystyla. 33

Retinella, 253

Rhabdotus, 4

rhoadsi, Retinella. 286

Vitrea, 286, 287

riograndensis, Holospira. 118

roanensis. Retinella. 271

roemeri, Cylindrella. 114

Holospira, 114

Retinella, 277

Vitrea, 277

rogersi, Vitrea, 252

rosea, Englandina, 189

roscatus, Liguus, 72. 75

roseni, Hyalinia. 480

rotula. Helix. 374

roundyi. Paravitrea, 387

rugeli. Mesomphix, 316

Zonites. 316

Rumina, 170

saccharimeta, Cerion, 162, 164

sagdinoides. Zonites, 466

suhuiensis, Clappiella, 433

Gastrodonta, 433

sanctaecrucis, Holospira. 158

schiedeanus, Bulimulus. 7. 16, 17

Bulimus, 12, 16

scnlptilis, Helix, 300

Retinella, 300

sculptum, Cerion, 165

Selenites, 202

Selenitidae, 201

semi-decussatn, Maerocyclis, 227

semidecussatum, Haplotrema, 227, 229

septenrionalis, Liguus, 101

shepardae, Fristiloma. 409

shcpardi, Zonites, 409

:significans. Helix, 380

Hyalina, 376

Paravitrea, 380

simplicilabris, Selenites. 229, 230

simpsoni. Liguus, 58

Paravitrea, 383

Zonites, 383

simulans. Helix, 244

Singleya, 197

singleyana, Euglandina, 197

sinistrorsus, Zonites, 333, 385

smithi. Paravitrea, 384

Vitrea, 384

solida, Achatina, 60

Retinella. 298

soliduhis. Liguus, 60, 61

>olidus, Liguus, 60

solisoceasus, Liguus, 81, 85

spelaea, Vitrea, 415. 418

spelaeum, Fristiloma. 415, 418

Spiroconulus. 243

splendidus, Liguus, 62. 63

sportella, Haplotrema. 225

Helix, 225

stearnsi, Pristiloma. 396

stearnsii. Zonites, 396

Stenogyra, 170

Stenogyrinae, 170

sterkii, Guppya, 245

Hyalina, 245

stonei, Zonites, 466

striatellum, Cerion, 166

Striatura, 487, 492

Striaturops. 487, 497

Strophia, 159

Stvloides, 184
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subcrenatus, Liguus. 100

subdola. Rctinella, 303

subfasciata, Bulimulus, 23

sub-plana, Helix, 312

snbplana, Omphalina, 312

subplanus, Mesomphix, 312

subrupicola, Hyalina. 415

Pristiloma, 415

subula. Achatina, 177

Subulina. 172

Subulinidae, 170

Subulininae, 170

supressa. Helix. 438

suppressus, Ventridens. 438

tantalus. Holospira, 127

Taxeodonta. 349

tnylori, Prititiloma. 406

tennis, Megomphix, 509

Selenites, 218

ternaria, Holospira. 142, 145

testi)dineus, Liguus, 81

texanus, Microceramus, 110

texasiana, Achatina, 195

Euglandina. 195

texasianus, Microeeramus, 110

theloides, Gastrodonta, 447

Ventridens, 447

transfuga, Haplotrema, 214

Selenites, 214

trideus, Paravitrea, 375

Pilsbryna. 393

tridentatum. Cerion. 165

Tristemma, 122

t)ochi)ormis, Euconulus. 235

Trochulus. 234

trochulus, Conulus, 241

Euconulus, 241

truncata, Glandina, 190, 197

umbilicaris, Gastrodonta. 352

umbilicafa, Helix, 291

umbilieatus. Zonites, 291

umhracticus, Bulimus. 28

undata, Oxystyla. 33

undattis, Orthalicus. 32, 35

urichi, Subulina. 180

n'ocoptidae. 103

Urocoptinae, 104

uva, Cerion. 165

uvidermis, Vitrini: ':tes. 347

vae:iensis, Liguiis,

vanattai, Retinella, 273

Vitrea, 273

vancouverense, Haplotrema, 221

vancouverensis, Helix. 221

Selenites, 218

vaniixemensis. Euglandina, 189

variabilis. Paravitrea. 363

Varicella, 200

variegata, Agatina. 102

Cylindrella, 106

vellicata. Helix, 222, 223

Selenites. 218

Ventricallus, 458

Ventridens. 434, 438

vennetus. Bulimus, 29

versicolor. Lisuus. 81. 83

viaregis,. Cerion, 165

violafumosus, Liguus, 88. 93

virginica. Retinella. 265

virginicus. Ventridens. 440

Zonitofdes. 440'

virgiilatus, Bulimus. 26

viridula, Hyalina. 480

viridulus, Zonites. 256

Vitrina, 499

Vitrininae, 499

Vitrinizonites. 344

volusiae. Gastrodonta, 471

Vcntrideus. 471

voyana, Helix, 229

voyanum, Haplotrema. 229

vulgatus. Mesomphix, 324

walked. Gastrodonta, 362

Liguus. 66

Paravitrea, 362

wardiana, Helix. 466

wascoense. Pristiloma. 414

wascoensis, Tonites. 414

wetherbyi, Vitrea, 292

wheatleyi, Retinella. 272

Zonites. 272, 275

whetstouensis, Holospira. 153

whitneyi, Helix, 481

Zebra. 31

zebra, Bulimus. 32, 33. 35

Zonitellus, 474. 480

Zonites, 456

Zonitidae, 233

Zonitinae, 246

Zonitoides. 474, 476

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-1

2
-1

1
 0

1
:0

4
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.3
1

8
2

2
0

0
0

6
2

0
2

5
2

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le


