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photographed in Fig. 423 e to h, and Fig. 418 a, represents specimens col-
lected in abundance near the Delaware River below Plum Point, near River-
ton, New Jersey. Fig. 418 b is a similar but smaller shell from Audubon,
New Jersey.

Living animals, collected May 19, are figured. Fig. 418 a. The animal
in active condition is decidedly larger than the shell, and incapable of com-
plete retraction within it. On a ground-color of very pale gray or faintly
yellowish it is tessellated with squarish spots of black or of gray punctate
with black. Sole gray. Tentacles marked with a black streak, which ex-
tends back to the shell more or less distinetly. Mantle, when the shell is
removed, varies from black (except for a light streak over the kidney) to
pale flesh tinted, with several gray spots near the edge, and the principal
veins outlined with gray. Under the lens the gray tint is seen to be pro-
duced by minute black dots, and the black by the coalescence of innumer-
able dots. There is wide variation in the intensity of the markings, but not
much in the pattern. The cool color-tones are a little relieved under the
shell, which vicariously lends its yellow tint to the light part of the mantle.

The seminal vesicle and hermaphrodite duct, and the penes of three Plum
Point specimens are drawn in Fig. 416 E, e-e,. The hermaphrodite duct is
intensely black, the gray talon a single simple follicle. The rather slender
penis is somewhat wider in the posterior half, enclosed in the usual very thin
sheath. It is eylindric, in some specimens it becomes broad and thin-walled,
with numerous small ridges internally sometimes showing through the wall,
and bearing a very short, rather wide appendix (Fig. 416 e,, ap). From
this point the epiphallus (Fig. e,, ep) ascends, describes a coil of one whorl,
and passes into the vas deferens. In other examples (Fig. 416 e, e,) the
epiphallus is folded or coiled somewhat differently. Other organs about as
in specimens from Chestertown, Md. Jaw, Fig. 414:11.

It will be seen that this snail differs from that of Maryland by having
a longer, coiled epiphallus, by the simple talon and the deeply pigmented
hermaphrodite duct: but as the genitalia show variation among the Plum
Point specimens, I do not regard the differences as specifically important.
In a specimen from Audubon, N. J., the talon is simple, as in the typical
form, and the hermaphrodite duct is black.

In a specimen from Chestertown, Maryland Fig. 416 p, d, the mantle has
pale gray streaks near the edge, as in some Rivertown, N. J., specimens, and
the head is similarly marked. Anatomiecally there is a general resemblance
to Floridan O. effusa, but the penis (Fig. 416 d) is recurved near the sum-
mit, and bears a short appendix (ap), beyond which the epiphallus descends,
recedes and then ascends to the summit of the penial sheath where it passes
into the vas deferens. The broad and rather short talon has a lateral pro-
cess, and is sparcely flecked with black pigment. The hermaphrodite duct
also is rather sparcely pigmented. This form differs from the New Jersey
(Riverton and Audubon) chiefly by having a shorter, straight epiphallus,
but only a single one was examined.
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794 PILSBRY — NORTH AMERICAN

wall. 8. sanibelensis has also some slight resemblance in color and texture
to S. concordialis, but here again the more flattened whorls give sanibelensis
a more slender appearance.” (Rehder.)

Specimens from “ southeastern Florida ” (Fig. 425 a) measure up to
19.3 mm. long, and vary in size of aperture. Two measure:

Length 18.3 mm., diam. 9 mm., aperture 12.2 mm.; barely 4 whorls.

Length 176 mm., diam. 7.4 mm., aperture 11 mm.; barely 4 whorls.

Fossil specimens from the channel at Boynton (Fig. 425 ¢) are relatively
slender with small aperture, three measuring:

Length 18.1 mm., diam. 8.3 mm., aperture 11 mm.; 4 whorls.

Length 17.6 mm., diam. 8 mm., aperture 11 mm.; 4} whorls.

Length 13.7 mm., diam. 7.1 mm.; 4 whorls.

A specimen from Long Pine Key, in the Everglades, resembles these and
measures: length 11.7 mm., diam. 5.4 mm., aperture 6 mm.; 4 whorls. It is
translucent whitish, collected alive (Fig. 425 d).

The species is evidently quite variable, especially in color, the absolute
size of adults and the relative length of the aperture. It has not been dis-
sected.

Oxyloma nuttalliana (Lea) Fig. 426 a.

Succinea nuttalliana Lea, 1841, Proc. Amer. Philos. Soc., 2:32; Trans. Amer. Philos.
Soc., 9:4 (Oregon, 1\uttall) 1867, Jour. Acad. Nat. Sci. Phila. (2), 6:182—
aney, 1851, Terr. Moll,, 2: 81 pl. 67.1 fig. 4—W. G. Binney, 1885, Man. Amer.

Sh., p. 159 fig. 145—Henderson 1924. Univ. Colo. Studies, 13: 158; 1929,
17 119’ (full references) —Cockerell, Nautilus, 6:23.—Elrod, Nautilus, '15:128
(Flathead Lake, Montana).

“ Shell long-ovate oblique, transparent, striate; pale yellow; spire rather
elevated; sutures impressed; whorls three, somewhat convex; aperture long-
ovate. Diameter 0.25, length 0.50 of an inch.

“ A very oblique, slender and graceful species allied to retusa nobis, but
smaller, less elongated, and not having the inferior part, or base quite so
retuse. The aperture is about three-fourths the length of the shell.” (Lea.)

“It certainly is very different from ovalis Gould, being much more
slender, more oblique and different in color. In fact, I believe that Dr.
Gould has described the same shell as rusticana.” (Lea, 1867.)

The original locality of O. nuttalliana is not known. Thomas Nuttall
apparently collected plants on the lower Columbia, as far up river as The
Dalles, and also, it is thought, some distance up the Willamette River; but
no itinerary of his Oregon visit is known to exist. We are taking Portland
as type locality.

Specimens dissected were from Meadow Lake, 14 miles southwest of
Spokane, Washington, 147747 ANS.P, Fig. 416 F, {. The lung is dark gray.
The mantle edge, the foot and head are peppered with black, more or less in

spots or stripes. The hermaphrodite duct is less bulky than in most species,
and not much convoluted, of a rather dark gray shade. The very small
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LAND MOLLUSCA 797

Length 17 mm., diam. 9.3 mm., aperture 122 mm.; 3} whorls.
Length 16.4 mm., diam. 8 mm., aperture 11.7 mm.; 3} whorle.
Length 15.8 mm., diam. 8.1 mm., aperture 10.5 mm.; 3} whorls.

Some others are smaller, down to 14 mm. long, 3 whorls. The shells are
translucent with very faint yellowish tint.

A small lot from near Meadow Lake, 14 miles from Spokane, Washington
(Fig. 427 ¢, d) seems to contain this species and O. hawkinst, and possibly a
larger series would fully connect them. The largest specimen, Fig. 427 c,
measures: length 19.8 mm., diam. 9.8, aperture 14 mm.; 3} whorls. It is
very faintly yellowish. The more slender specimens (Fig. 427 d) are
ochraceous buff, and appear referable to O. hawkinst.

Oxyloma haydeni (W. G. Binney) Fig. 427 e.
Succinca haydeni W. G. Binney, 1858, Proc. Acad. Nat. Sci. Phila., 10:114, with var.
minor, p. 115; 1859, Terr. Moll,, 4:40, pl. 79. fig. 1; 1878, Terr. Moll, 5:415,
fig. 204; 1885, Man. Amer. L. Sh,, p. 196. fig. 203.—Bland, 1865, Ann. Lyec. Nat.

Hist. of N. Y., 8:168, fig. 14.

“Shell elongate-oval, thin, shining, amber-colored; spire short, acute;
whorls 3, convex, the last marked with wrinkles of growth and irregular,
heavy, spiral furrows; suture moderate; columella covered lightly with
callus, and allowing all the interior whorls to be scen from below to the apex;
aperture oblique, oval, five-sevenths the length of the shell, the lower por-
tion of its margin considerably expanded. Length, 21 mm.; diameter, 9 mm.

“ Its aperture is nearer that of 8. ovalis Gould, not Say, but the peristome
is much more flexuose, and the upper third of the shell becomes gradually
attenuated, so as to give a sharp-pointed appearance, though the spire itself
is short. The revolving lines are sometimes continuous over the whole
body-whorl, but generally interrupted, or confined to the interstices of the
incremental striae or wrinkles. It shares this peculiarity with S. con-
cordialis Gould, and 8. lineata.” (W. G. Binney.)

NeBrasxa: between the rivers Loup Fork and L’Eau qui Court (Dr. F. V. Hayden).
“ Var. minor: length 15 mm. Red River of the North and at Fort Resolu-
tion, Great Slave Lake.” (W.G. Binney.)

Oxyloma haydeni kanabensis new subspecies Fig. 428.

The shell is pale ochraceous-buff with salmon color spire, or in smaller
specimens these tints are diluted; glossy, with irregular wrinkles of growth.
The spire is drawn out, of oblique, convex whorls, the last whorl flattened in
the upper part, convex below. The aperture is ovate, shorter than in O.
haydeni or sillimani, the basal margin slightly retracted, not deeply curved.
Columella thin, curving into the parietal margin. Parietal callus very thin.

Length 19 mm.,, diameter 9.3 mm., length aperture 12.3 mm.; 34
whorls. Type.

Length 14.3 mm., diameter 6.9 mm.; 3} whorls.

Length 15 mm., diameter 7.3 mm.; 3} whorls.

Uran: “The Greens,” 6 miles above Kanab, on Kanab Wash, on a wet ledge

Zm\?ggpmoss and cypripediums (J. H. Ferriss, 1909). Type and paratypes 103166
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LAND MOLLUSCA 799

(Named after Lt.-Col. Hawkins, R.E., Commissioner of the B. N.-A.
Boundary Commission.)
SUCCINEA Draparnaud

Succinea Draparnaud, 1801, Tableau des Moll. Terr. et Fluv. de France, p. 55—
Herrmannsen, 1848, Ind. Gen. Malac., 2:522, Type S. putris. Cf. International
Commission Scientific Nomenclature. Op. 84, in Smiths Misc. Coll,, 73: no. 4,
p. 13, where Succinea was placed in the official list, with Heliz putris L. as
type.—~Quick, 1933, Proc. Malac. Soc. Lond., 20:295-318; 1934, same Proc.,
21:96-103; 1936, Ann. Natal Mus., 8:19-45—C. R. Boettger, 1939, Zool.
Anzeiger, 127:49-64.

I/ucem} Oken, 1815, Lehrbuch der Naturgeschichte, Zool., 3:311-312, for L. pulris
only.

Tapada Studer, 1820, Naturwiss. Anzeiger der Allgem. Schweiz Ges. Naturwiss., 3ter
Jahrg., p. 88. 8. putris designated type by Lindholm, 1927, p. 329.

Cochlohydra Férussac, 1821, Tableau Syst. Limagons, p. 30(26), in part.—Pilsbry,
1922, Nautilus, 36:31, Type Heliz putris L.

Amphibing Hartmann, 1821, in Steinmiiller’s Neue Alpina, 1:208-247 (cf. also p.
199). 8. putris designated type by Lindholm, 1927.

Amphibulina Hartmann, 1821. Syst. Erd- u. Siissw. Gasterop. Europas, in Sturm,
Fauna 2]7))(:utschlands, 6 Abth., pp. 42, 55 (error for Amphibulima Lamarck;
see p. 27).

Nerilostoma “Klein” Morch, 1864, Synops. Moll. Daniae, p. 32, in Videnskab.
Meddel. Naturhist. Forening i Kjobenhavn for 1863, p. 24. Not Neritostoma
H. & A. Adams, 1855, = Radiz Montf.

Austrostéccim’a Iredale, 1937, Australian Zoologist, 8:307, Type Succinea australis
Fér.69

Hydg)rphyga Lindholm, 1927, Archiv. Molluskenk., 59:330, Type Succinea oblonga
ap.

Penis is without an appendix; it is provided with a sheath which may
envelop the greater part of the penis, or all or part of the nearly straight,
sinuous or looped epiphallus also. The vagina may be rather long or ex-
tremely short. The thin, ovate shell of about 2} to 3 whorls, though vari-
able in degree of elongation, usually has shorter whorls than Ozyloma. The
jaw has the usual median projection and sometimes some accessory ribs.
The marginal teeth of the radula have low, wide basal plates.

Type 8. putris (L.).

The penial retractor in Succinea is attached at or near where the vas
deferens passes into the epiphallus, with fibres running also to the distal
extremity of the penial sheath. This seems to be substantially the condi-
tion also in the European species S. putris (L.) and S. oblonga Drap., as de-
scribed and illustrated by Quick (Proc. Malac. Soc. London, 20, last para-
graph on p. 306, and plate 24, figs. 0 and r.). But while in those European
species the epiphallus is merely a little sigmoid, in the Americans the epi-
phallus (sometimes with part of the penis also) is sufficiently redundant to
form a loop between the two points of attachment of the retractor muscle,
as in Fig. 429.

88 T, Iredale has named two genera of Australian Succineidae. without characters;

such qual_itigs as he mentions being misleading in the case of Austrosuccinea, as
S. australis is not related to S. arenaria, as stated, but to Succinea s. str., cf. Quick,
Annals Natal Mus., 8:30.
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LAND MOLLUSCA 801

In a series of species comprising 8. concordialis (and perhaps S. bayardi,
S. grosvenori and 8. unicolor), the attachment of the retractor appears to be
at the point where epiphallus passes into penis, the proximal end of the epi-
phallus being enveloped in the retractor and the penial sheath as in Fig. 442
G, H, I and Fig. 449 E. This condition requires further study. I have not
time now to review the dissections with reference to the exact point where
the penis passes into the epiphallus.

The length of the vagina varies in Succinea, a very short one occurring
in some species which otherwise do not appear to be closely related. The
jaw has accessory ribs in 8. ovalis, pennsylvanica and strigata, similar to
S. putris; but in all of our other species examined there is a single median
projection only.

Stccinea ovaLis Grotp (Section Novisuccinea, new section)

The end of the penis and adjoining part of the epiphallus project in a
loop free from the penial sheath; the farther end of the epiphallus being
usually bound into the junction of penial retractor and sheath. The vagina
is of moderate length, the free oviduct typically very long.

This is the specially North American group of Succinea. The genitalia
are illustrated in Figs. 429, 442 and 449. Typical species, such as S. ovalis
and S. strigata, have accessory projections of the jaw, as in the European
S. putris, but other species have only the usual median projection of the
cutting edge.

The western species rusticana and stretchiana may belong elsewhere.
They have not been dissected.

Succinea ovalis Say Figs. 430-433.

Succinea ovalis Say, 1817, Jour. Acad. Nat. Seci. Phila., 1:15.—DecKay, in part, 1844,
Nat. Hist. New York, Mollusea, p. 53, pl. 4, fig. 52.70—Pilsbry, 1908. Proc. Acad.
Nat. Sci. Phila., p. 45, with var. optima, p. 47, and var. chitlenangoensis, p. 49.
—Walker, 1928, Terr. Moll. Alabama, p. 167.—Walker, 1904, Sixth Rep. Mich.
Acad. Sci., p. 187 (variation of jaw).— Ingram, 1943, Nautilus, 56:92
(Leucochloridium).

Heliz (Cochlohydra) ovalis Say, Férussac, 1822, Tabl. Syst. Limagons, p. 26; Hist.
Nat. Moll.. pl. 11 4, fig. 1.

Succinea ovatis Leidy, 1851, in Terr. Moll,, 1:213, 231, pl. 13, figs. 1-m (genitalia,
jaw).

Succinea obliqua Say. 1824, in Appendix to Keating’s Narrative Exped. source
St. Peter’s River, etc.,, Major Long's Second Expedition, 2:260, pl. 15, fig. 7
(vicinity of Philadelphia)—W. G. Binney, 1878, Terr. Moll, 5:423, and of
most authors of the last century.

Succinea campestris Say, Gould, 1841, Invert. of Mass, p. 195, fig. 126.—
DeKay, t.c, p. 53, pl. 4, fig. 54. Not 8. campestris Say.

70 DeKay's S. ovalis is ambiguous, as he was misled by Gould’s treatment of that
gpecies. His fig. 52 and the last sentence of his remarks appear applicable to S. ovalis
Say. His description of the shell was mainly taken from Say’s description of
S. ovalis, and that of the living animal from Gould’s account of his different 8. ovalis.
The var. lineala was perhaps a specimen of Gould's species.
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804 PILSBRY — NORTH AMERICAN

types of S. obliqua. Philadelphian examples do not attain a large size,
rarely exceeding 16 or 18 mm. in length. It is a region of crystalline meta-
morphic rock, deficient in lime, where the land shells generally run under
the size usual in New York or the West. The color is yellowish green, and
the shell very thin.

This type of shell is widely distributed, from Ontario to the mountains of
North Carolina (summit of Thunderhead), and west to Minnesota and Mis-
souri, but in many places it is larger, a Newfoundland specimen 18.5 mm.
long, and this is about the usual size in the middle west.

8. ovalis is usually found on low ground near streams, in summer often
upon the weedy herbage of such places, a foot or two from the ground. Dr.
James Lewis found it in August, 1866, on apple trees in an upland pasture
near Mohawk, “ adhering to the undersides of the horizontal limbs and on
the trunks of the trees six or eight feet from the ground ”. In Essex County,
New York, I have found it in rather dry woods, under stones and leaves,
but these stations are exceptional.

It often attains the ordinary size in one season. Old shells which have
hybernated become thicker, often yellowish-pink, showing one or two well-
marked growth-rest lines.

In the examples of S. ovalis taken at Chittenango Falls, N. Y., the mantle
of the upper part of the spire in living animals is whitish with a papery ap-
pearance; the last whorl is pale buff, becoming olivaceous and dusky over
the lung. This is, in some examples, more or less obscured by a gray net-
work, marked with some black blotches, but in others there is a pattern of
black streaks much like that of S. ovalis chittenangoensis. See Fig. 435:
9-11.

In living specimens from Riverton, New Jersey, the sides of the living
animal are more or less suffused with orange, deeper towards the edges of
the foot (but sometimes diluted, or replaced by light yellow); the orange
color under the lens appearing in minute flecks. The back is gray or black-
ish with pale venation. Usually short black or gray stripes adorn the sides,
and a dark patch is on the top of the tail. Sole bluish-gray, shading to
orange at the edges. In progression it shows five or six moderately distinet
waves across the sole. Tentacles dark gray. Mantle edge closely flecked
with orange. The mantle over the lung, when the shell is removed, is vari-
able in color among individuals of one colony. It is rarely almost black,
more often blackish marbled with a pale tint, or it may be pale yellow with
scattered gray or black spots in a tracery of gray. Usually there are some
black dashes bordering and at right angles to the mantle-edge. The two
living animals figured (Fig. 430, a, b, ¢) are from the same place and taken
the same day, May 19.

Specimens from the Delaware River bank above Philadelphia (Fig. 429
B) and from St. Johns Bay, Newfoundland (Fig. 429 o) were dissected. The
genital orifice is in a short fossa. The hermaphrodite duct is dark gray; the
seminal vesicles, much less pigmented, have one long lobe with a short
lateral projection. The prostate gland is rather large and posterior. The
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LAND MOLLUSCA 807

New York to Minnesota, south to Kentucky, Type 79692 A.N.S.P. from
Cruger’s Valley, near Upper Red Hook, Dutchess Co., New York.

The size indicated by the figures and measurements above is not often
reached. In the middle west it is usually from 20 to 22 mm. long, and the
size of some individuals which seem to be adult does not exceed the largest
8. ovalis. It is thus rather a dubious subspecies, more likely only a large
form, reflecting optimum conditions. At the time optima was defined, I was
not aware of the great variation in size often observed between different
populations of the same species of Succinea.

Succinea ovalis chittenangoensis Pilsbry Figs. 435: 1-8; 436.

Succinea ovalis chittenangoensis Pilsbry, 1908, Proc. Acad. Nat. Sci. Phila., p. 49,
fig. 5; pl. 7, figs. 1-8.

The shell is yellow or pinkish-yellow, much lengthened, with a longer
spire than any other race of S. ovalis; suture deep; whorls 34, the last rather
flattened above, not so convex there as in S. ovalis or S. 0. optima. Aperture
very oblique, relatively small.

Length 224 mm., diam. 11.3 mm., length aperture 14 mm. Type.

Length 23.3 mm., diam. 11.3 mm., length aperture 14 mm.

Length 21 mm., diam. 11.3 mm., length aperture 13 mm.

Length 19 mm., diam. 10.5 mm., length aperture 12 mm.

Length 19 mm., diam. 10.5 mm., length aperture 12 mm.

Fig. 436. Succinea owvalis chittenangoensis. Three views of type and face of a
shorter specimen, X 2.

New York: Chittenango Falls. Madison Co., on a sloping weedy talus near the
g)g\g soi) the falls (Henderson, Walker, Clapp and Pilsbry, Aug. 27, 1905), Type 90087

It occurred in great abundance. A few typical S. ovalis were found with
them, but no intergradation was seen.

Fig. 435. 1-8. Succinea ovalis chillenangoensis. 9-11, Succinea ovalis, Chittenango
Falls, New York. Mantle markings seen through the shell, drawn from living speci-
mens, X 21,
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In the living animal the mantle as seen through the shell is pale yellow
with a slight olive tint, olive over the lung; the apex is more or less ruddy.
This ground is profusely striped and blotched with black on the last 13
whorls, as shown in Fig. 435:1 to 5. Over the kidney the black blotches are
interrupted and the ground tint is lighter, making a light streak across the
whorl, partially seen in figs. 2 and 5 at the right upper portion of the last
whorl. Very exceptionally the black blotches are almost absent, as in figs.
6, 7, 8. Fig. 435:8 represents the least marked individual seen, and prob-
ably to be regarded as a case of partial albinism. The lower edge (collar)
of the mantle is gray peppered with white dots. The foot is pale yellowish,
back and flanks gray with slate tesselation, tentacles slate. The posterior
end of the foot is somewhat blackish above.

All figures of page 806 were drawn with camera lucida from living ani-
mals. In alcohol the black and gray pigment remains, but the yellow tint
is fugitive. The pattern of pigmentation of the lung has clearly been in-
fluenced by a tendency of the markings to follow veins; but in many speci-
mens this tendency has been lost to a great extent.

Succinea ovalis pleistocenica F. C. Baker Fig. 430 g, h.

Succinea ovalis pleistocenica F. C. Baker, 1927, Nautilus, 40:117.

“ Shells differing from typical ovalis in having a rounder aperture and
comparatively longer spire; it averages somewhat smaller than the ovalis
now living in Illinois.

Length 19.0 mm., diam. 11.5 mm., aperture 11.5 X 8.0 mm. Type.

Length 17.2 mm., diam. 10.0 mm., aperture 10 X 5.5 mm. Paratype.

Length 16.0 mm., diam. 9.0 mm., aperture 9.0 X 6.0 mm. Paratype.

Length 15.0 mm., diam. 9.3 mm., aperture 9.4 X 6.5 mm. Paratype.

Length 11.5 mm., diam. 7.0 mm., aperture 7.8 X 49 mm. Paratype.

IrtiNois: Type locality: Clark Co., 3 miles southwest of Marshall, in loessal silt
of Yarmouth age. Types: Museum of Natural History, Univ. Ill, P2088a; Acad.
Nat. Sci. Phila.,, 142710. Also near Alton, Madison Co. (Sangamon); Mercer, Warren,
Rock Island, Bureau, Peoria, Union counties (Pecorian). (Baker.)

Iowa: Peorian loess at Freeport (Baker); Des Moines (Van Hyning); Legrand.
Marshall Co. (H. 8. Conard). Missouri: Music Ferry, St. Louis Co. (Leslie Hubricht).
NeBrAska: Oxford, Furnas Co., in alluvinm (T. D. A. Cackerell).

“ This variation of Succinea ovalis is abundant in the loess deposits of
Illinois and Iowa and differs sufficiently and constantly enough for recogni-
tion as a variety of the recent form. It was apparently characteristic of the
dry conditions under which the loesses were deposited. Immature specimens
have been identified as Succinea grosvenort, from which they differ in the
wider aperture and shorter spire. . . . Pleistocenica has not been observed
from strata later than Peorian. The shorter, wider aperture is its chief
characteristic, specimens of the fossil and of the recent form of the same size
having the following comparative measurements:

Pleistocenica, L. 19; D. 11.5; Ap. L. 11.5; D. 8.0 mm.

Recent ovalis, L. 18.5; D. 11.1; Ap. L. 13.2; D. 8.0 mm.” (F. C. Baker.)
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Succinea pennsylvanica new species Fig. 429 E.

The shell is thin, oval, ochraceous buff or somewhat paler, of three rather
weakly convex whorls, the last noticeably flattened in the upper part as in
the Ozyloma retusa group. The suture is only lightly impressed. The
long-ovate aperture is angular above. Columella simple, thin, passing into
the parietal wall in a continuous curve.

Length 16.4 mm., diameter 9 mm., dorso-ventral diameter or “ convex-
ity ” 6.3 mm., length of aperture 11.5 mm. Type.

PexNsyLvaNIA: Derrick City. McKean Co. (W. E. Burnett, 1926). Type and
paratypes 1424986 ANSP,, other paratypes in US.N.M., MCZ., and Carnegie Mus.

This species is closely related to S. ovalis Say, but it differs by the flat-
tening of the upper surface of the shell, the far less deeply impressed suture,
and by the strongly angular upper end of the aperture, the outer lip pos-
teriorly being nearly straight and sloping steeply, not strongly curved and
approaching a horizontal direction at the end, as it is in S. ovalis. Ana-
tomically it differs from ovalis by having the penial retractor and junction
of epiphallus and vas deferens entirely free from the penial sheath, this dif-
ference being constant in numbers of each examined. The spermathecal
duct is less swollen than in ovalis, and the seminal vesicles not quite the
same. The jaw, while of the owvalis type, has very weak accessory ribs,
Fig. 414:3.

It occurred in abundance in May and July, 1926-7, on rushes and grass
stems near the water. The soft parts were reported to be cream white
spotted with brown or black.

The genital orifice is in a short slit, with an overhanging lobe and below
it a straight ridge. The hermaphrodite duct is entirely black in some
specimens, nearly black in others. Seminal vesicle is nearly black and has
a very indistinct division under the pigmented membrane, or sometimes a
slight protuberance lower down. The prostate gland is placed rather far
forward. The vas deferens is rather redundant, as in S. ovalis. The penis
is long, cylindrie, thick-walled, with a thin sheath. It terminates above in
a thin-walled dilation (Fig. 429 E, e,). The long epiphallus forms a loop
before receiving the retractor muscle, fibres from which thinly envelop its
latter end. The vas deferens and the penial retractor have no connection
whatever with the penis proper or its sheath, which terminates at the dila-
tion of the penis mentioned above. The vagina is of moderate length. Sper-
mathecal duct is slender, enlarging somewhat near its origin. Jaw, Fig.
414:3, as in S. ovalis.

Succinea pronophobus new species Fig. 437 a.

The elliptical-ovate shell is very thin, dilute olive-yellow, very glossy,
nearly smooth, but with weak wrinkles of growth. The spire is very short.
There are 23 or 2% whorls, not very convex, the last half turn descending
rather deeply. The aperture is broadly ovate, angular above, broadly ex-
panded below, the peristome receding at the base. Columella thin; reflec-
tion of inner lip on the parietal wall very thin and inconspicuous. In basal
view the false-umbilicus formed by the spiral columella is small.



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
09202900022Z8TE 1oN/L20Z/3Ru d|puey’|py//:dily / LIND LT:60 ZT-ZT-ZT0Z UO pajeldusn



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
09202900022Z8TE 1oN/L20Z/3Ru d|puey’|py//:dily / LIND LT:60 ZT-ZT-ZT0Z UO pajeldusn



812 PILSBRY — NORTH AMERICAN

or many light and dark streaks when adult. Pfeiffer’s type was a small
example.

Neglect of the first description, together with the extreme variability of
this snail, has led to its appearance in literature under no less than six
names. In size, adult specimens vary from about 7.5 mm. long, of 2} whorls
(Cape Denbigh) to 19 mm. long. The shell may be thin, straw yellow to
mustard yellow with darker streaks, and of the same color inside, or the
external color may be brown-streaked, the inside ochraceous-orange. On the
Aleutian Islands, and also around Norton Bay, Point Romanoff, Port Clar-
ence and sporadically elsewhere, the smaller, paler colored forms occur.
Shells from Kadiak Island are the largest seen, but some from the lower
Yukon and Port Clarence on Bering Strait are the most deeply colored, of
medium size and rather opaque texture.

The various forms appear to be ecologic varieties, probably connected
directly with local pH, food supply, length of growing season and possibly
other non-genetic factors. It may be doubted whether any of the forms
are subspecifically established. All appear to be connected by intermediate
specimens.

The specimens from Uganik Bay, Kadiak Island (Fig. 424 a) found
under alder leaves, are large and very globose, the aperture wide. In a
less variable species they might be thought racially distinct.

The living animal and anatomy have been described by G. D. Hanna
from specimens taken by him on St. Paul Island. Extracts from his account
follow:

“ Animal light gray in ground color with a series of radiating darker in-
cised lines extending downward to a similar longitudinal line above the mar-
gin of the sole. About 5 mm. back of the base of the right eyestalk and
midway between the mantle margin and the sole of the foot is the gonopore.
It is narrow, extends obliquely downward and forward, is surrounded by a
large round white disk with distinct boundary. This disk may be folded
in by retraction of the genital organs so that it is scarcely visible in imper-
fectly expanded material.

“The common anus and nephridial pore opens through the collar on
the opposite side of the angle from the breathing pore, so that the discharges
are directed backward over the right side of the tail.

‘“ The integument is membraneous back of the nephridium and is coarsely
mottled with large blotches of black or rarely brown pigment. Between
the markings the covering is transparent, with the coils of the intestine im-
bedded in the liver distinctly visible.

“ The animal creeps by making a series of undulations pass the length of
the foot. These are barely perceptible with hand lens magnification as the
animal crawls up a piece of glass.

“The pedal cavity is almost as long as the foot.
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My dissections of specimens from Besboro Island are drawn in Fig. 428
¢,p. The hermaphrodite duct is nearly black. The prostate gland is some-
what pigmented. The jaw is drawn in Fig. 414:14. By the genitalia, which
are of the American type, as well as by the jaw, this Arctic species resembles
S. ovalis.

The occurrence of 8. chrysis (= strigata) in southern Greenland may be
thought improbable, that place being so remote from its known range; how-
ever, the specimens were identified by Westerlund in 1887 (Vega-Expedi-
tionens Vetenskapliga TIakttagelser, 4:167). They were collected by
Nordenskiold’s Greenland Expedition of 1883, and are in the Stockholm
Museum. Posselt (1899, Meddelelser om Gronland, pt. 23, p. 263), merely
copied the name from Westerlund, or from the museum label.

Westerlund’s Port Clarence record of the Siberian Succinea turgida
Westerlund (1887, in Vega-Exped. Vetensk. Iakttag. 4:163) probably was
based upon greenish specimens of S. strigata. The name appeared without
comment in his Alaskan list.

Succinea bayardi Vanatta Fig. 410.
Succinea bayardi Vanatta, 1914, Proc. Acad. Nat. Sci. Phila., 66:222, figs. 1-3.

‘“ Shell rather small, oval, globose, thin, polished, apex red, obtuse, body
whorl translucent amber colored, with a few growth striae, whorls about 23,
convex, rapidly increasing, suture impressed. Aperture more than half the
altitude, very broadly oval, parietal callus thin; outer and basal lips thin
and evenly arched, columella very narrow below, expanded above into a
translucent white fold.” (Vanatta.)

Length 5.5 mm., diameter 4 mm., length aperture 4 mm.

Fig. 440. Succinea bayardi (after Vanatta). Scale line =1 mm.

MaAriTIME Prov. oF CaNapa: Indian River. Kensington, Prince Edward Island
(Bayard Long, Aug. 29, 1912). Type and paratypes 106651 A.N S.P.

‘ This shell is very closely related to Succinea oregonensis Lea, but has a
lower and more obtuse spire and is a smaller species. It differs from Suc-
cinea chrysis West. by lacking the opaque streaks. is not green or reddish.
and is smaller. I take pleasure in naming this shell after Mr. Bayard Long,
the botanist, who collected it.” (Vanatta.)

This species is about the size of the western S. stretchiana Bld.. but it has
a shorter spire and larger aperture. Ozxyloma verrilli (Bld.) from the lower
St. Lawrence Valley is a longer shell.
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The type specimen was dissected (Figs. 442 G, g and 414:7, jaw). The
very voluminous hermaphrodite duct is only lightly pigmented, the talon still
paler. Prostate gland situated anteriorly. Vas deferens short. The penis
is rather slender with a four-ribbed cavity, and enveloped in a very thick
sheath which has a thick circular muscular layer outside (Fig. 442 g,).
The upper part is dilated, recurved with terminal epiphallus (Fig. 442 g,
origin of epiphallus at ep) and retractor, which envelops the epiphallus for
a short distance and attaches below to the penial sheath. The vagina is of
medium length. Duct of the spermatheca is rather slender throughout.

Succinea aurea Lea Fig. 441.

Succinea aurea Lea, 1846, Trans. Amer. Philos. Soc., 9:4; Obs. Genus Unio, 4:4.—
Gould, 1851, in Binney, Terr. Moll., 2:76. pl. 87c, fig. 2—W. G. Binney. 1878,
Terr. Moll., 5:422, pl. 67c. fig. 2; 1885, Man. Amer. Land Sh., p. 340, fig. 370.
—Sterki, 1907, Proc. Ohio State Acad. Sci., 4:380.—F. C. Baker, 1938, Field
book Illinois Land Sh., p. 148.

Succinea indiana Pilsbry, 1905, Nautilus, 19:28.—Goodrich & Van der Schalie, 1944,
Amer. Midl. Nat., 32:382.

‘“ Shell obliquely ovate, shining, transparent, smooth, golden; spire rather
elevated; suture impressed; whorls 3, convex; aperture ovate. Diam. .30,
length .32 of an inch.

“This is a beautifu] little species, remarkable for its fine surface and
bright golden color. In form it is related to vermeta Say. ... The aperture
is about three-fifths of the length of the shell.” (Lea.)

The shell is small, ovate, inflated; yellow, the spire or the apex typically
red-gold or salmon tinted (but often the whole shell is pale yellow). Sur-
face glossy, under the microscope showing wrinkles of growth. Whorls 3,
very convex, parted by a deep suture. The aperture is oblique, about two-
thirds the total length of the shell.

Length 9 mm., diam. 6 mm., length of aperture 6 mm.

Length 7 mm., diam. 45 mm.

Length 11.8 mm., diam. 7.4 mm., aperture 8.5 mm.; 3 whorls.
Cape May.

Length 6 mm., diam. 4.5 mm., aperture 4.5 mm.; 2§ whorls.
S. Dennis, Mass.

OnTario: Ottawa (Latchford). MAINE: salt marsh at Wells, York Co. (Bayard
Long). MassacHuserts: Barnstable Co., on a dryish wooded slope bordering maple
swamp, near East Sandwich, and on plants in a cat-tail marsh near South Dennis
(Bayard Long). NEw York: Niagara, Monroe, Herkimer, Otsego, Westchester, and
New York counties, Staten Island, Long Island. New Jemrsey: Little Beach north of
Brigantine Inlet, and Strathem Neck, Cumberland Co.(B.Long); brackish tidal marshes
of Cohansey Creek near Greenwich, Cumberland Co. (S. N. Rhoads). Lavallette
(H. L. Viereck); Cape May (W. B. Marshall. R. C. Alexander); Ocean View, Cape
May Co. (B. Long); MaryLaND: Cambridge (A. F. Archer, R. W. Jackson); opposite
Chestertown, Queen Anne Co. (Vanatta). ViraiNiA: Chincoteague Island (H. W.
Fowler). Sourm CaroLiNA: Yemassee. Beaufort Co. (J. B. Henderson). Omio:
Springfield (Lea, Type locality) ; Oldtown, Greene Co. (Archer) ; Cincinnati Wetherby).
‘léNl?!Adl?A: )Clark Co. (according to F. C. Baker); Posey Co. (L. E. Daniels, for

. indiana).
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vesicles white. The prostate gland is small, anteror. The long, cylindric
penis has a thin sheath, from which the epiphallus partially emerges. The
vagina is of moderate length, the free oviduct very long. In other speci-
mens from Lavellette, N. J. (Fig. 442 F), the mantle over lung is gray, being
peppered with minute dark flecks. Foot is spotted with gray above. The
genital orifice is a rather deep slit, open in front. The penis is cylindric,
with a large cavity. The sheath is thin. Jaw, Fig. 414:8.

The long, cylindric penis is characteristic of S. aurea. Unfortunately
specimens from Ohio, the type area of aurea, have not been dissected. Com-
parison with the Eastern form is dexirable.

Succinea indiana Pilsbry, fig. 441 i, appears to be a rather dull form of
aurea, more coarsely and irregularly striate, and somewhat more globose in
form; possibly a subspecies. It was described thus:

Shell obesely ovate, thin, brownish-amber or raw sienna colored, the apex
reddish. Sculpture of fine growth-lines and wrinkles, becoming rather
coarse wrinkles on the last half whorl. Whorls 3}, very convex, the last
large and inflated. Aperture large, oblique, the outer lip either regularly
arcuate or somewhat flattened in the middle. Columella thin and strongly
arcuate throughout.

Length 11 , diam. 7 , length of aperture 7.7 mm.

Length 10.7, diam. 6.9, length of aperture 7.7 mm.

Length 10 , diam. 6 , length of aperture 7 mm.

Ixpiana: just south of New Harmony, Posey Co., on the hillside facing the west
between the marl clifis and the highway. Type and paratypes 12378 ANS.P.; other

paratypes in collections of the State Muscum at Indianapolis and of L. E. Daniels.
Collected by L. E. Daniels.

Succinea unicolor Tryon Fig. 443 a-c.

Succinea unicolor Tryon, 1868, Amer. Jour. Conch., 2; 230, pl. 2 (17), fig. 3.
Succ;:lnea 260:mpeatris unicolor, Tryon, Walker, 1928, Terr. Moll. Alabama, p. 168,
g. 264.

“ Oval, inflated, very thin, translucent, finely striate; spire very short,
apex acute, suture moderately impres=ed; whorls 3, the last very large; aper-
ture short, ovate, outer lip somewhat expanded, light corneous. Length 8
mm., diam. 6 mm.” (Tryon.)

Texas: Galveston (Pilsbry). Louisiana: New Orleans (Hemphill, Pilsbry, and
others), Type 12426 AN .S.P. Mississipri: Biloxi (Joshua L. Baily, Jr.). ArLABaMA:
Kelly’s Pond, Choctaw Point and Toulminville, Mobile Co. (all according to Walker,
1928). Frorwa: Arredonda and around Gainesville, Alachua Co. (Van Hyning) ; Lake
Griffin, Lake Co.; Kissimmee Lake, Osceola Co. (Van Hyning). SotTH CAROLINA:
Yemassee, Beaufort Co. (J. B. Henderson).

8. unicolor is much like S. campestris in contour, but it is somewhat
translucent, not earthy, pale yellow, without whitish streaks, often with
pinkish apex, and a smoother, decidedly more glossy, surface. The striation
is sometimes rather coarse. The small northern campestris is more opaque
than S. unicolor.



818 PILSBRY —— NORTH AMERICAN

Fig. 442. A. Succinea avara. Sca Isle City, N. J.; at a the penis of another speci-
men. B, Warm Spring Canyon, Arizona, the upper part of penis and epiphallus opened
at b. c. Hurricane Fault, Arizona, with section of penis at ¢. D, penis from a drawing
by C. M. Cooke. E, Succinea aurea, Cape May, N. J. with sectlon of penis at e.

F. S. aurea, Lava]lette, N. J.. with section of penis at f. @, S. bayard:, type, with
sketch of penis at g, and section at g.. H. S. grosvenori, Frierson, La. 1, 8. unicolor,
New Orleans, with section of penis at i. Scale lines=1 mm.

Tryon's type, the left upper figure, was a rather small New Orleans
specimen, the usual size being about 9 mm. long, sometimes larger. The
largest seen are a lot from Yemassee, S. C., one measuring length 12.2 mm.,
width 7.6 mm., length of aperture 9.6 mm., Fig. 443 c.
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Las Vegas, Pleistocene and living; San Andres Mts. (Cockerell) ; Grant (J. Baily, Jr.);
Tularosas (Ashmun). Arizona: Willow Spring, Navajo Reservatlon 80 mi. N. E. of
Flagstaff; Walnut Creck. Winona, Coconino Co. (H. S. Colton); Blg Springs, Snake
Creek, Kaibab Plateau, 6750 fect elev., and Mt. Trumbull (Ferriss).

OnTario: Lac des Mille Lacs. Thunder Bay District (Oughton). Avserta: Egg
Lake and Red Deer (Dall); White Mud River, 56° 5’ N., 118° W, Peace River
District (J. B. Clark). Mackenzie: Great Slave Lake (Geo. H. Horn)

Type locality: “ Santa Rita Valley, Kansas ? Mr. H. C. Grosvenor: and
Alexandria, Louisiana, J. Hale, M.D.”

Thizs is a rather short, inflated shell with strongly convex whorls, very
deep suture and usually somewhat coarse sculpture in places, rarely showing
some irregular and interrupted spiral impressions in the peripheral region.
It varies from thin and pale yellow to rather opaque, and is never trans-
parent. Like some other species, the size varies a good deal locally, and
probably has some direct relation to the length of growing season or the food
supply. The smallest evidently adult specimens seen were taken on old,
charred pines to 20 feet up, at Frierson, La. Measurements follow:

Length 15.5 mm., diam. 9.0 mm., aperture 9.6 mm.; 3} whorls (Oga-

lalla).

Length 122 mm., diam. 7.4 mm., aperture 7.7 mm.; 3} whorls (Oga-
lalla).

Length 15 mm., diam. 8.7 mm., aperture 9.7 mm.; 3} whorls.
Vicksburg.

Length 12.5 mm., diam. 8.0 mm., aperture 8.2 mm.; 3} whorls.
(mooresiana, sce Fig. 435 j.)

Length 8.8 mm., diam. 6.0 mm., aperture 6.1 mm.; 3 whorls.
Frierson.

Length 11.4 mm., diam. 6.9 mm., aperture 7.8 mm. Great Slave Lake.

Length 14.2 mm., diam. 8.7 mm., aperture 8.6 mm.; 34 whorls,
Mt. Trumbull,

S. grosvenori, as now understood, tolerates an astonishingly wide range
in practically all external conditions. It occurs from the warm humid Gulf
coast to semi-arid areas in the great plains and mountain states, and in
British America it extends north within the border of Northwest Territory.

Two or three miles below Las Vegas, N. M., Professor Cockerell in-
formed me that living shells of S. grosvenori were found by Mrs, E. L.
Hewett among ferns in cool, rocky limestone ledges along the Gallinas River,
an isolated environment in an arid region, where it elsewhere has been found
only fossil.

Two of the many aspects of individual variation have been named.
Specimens from Lee County, Texas (Singley) “ comprised two forms, one
greenizh and the other, which may be called var. rufescens, reddish and
more globose ” (Cockerell). “ Succinea lineata forma elongata length 13,

aperture length 7, spire length 6 mill., Kremmling, Colorado. The ordmarv

form, also from Kremmlmg, measures 11 mill. long, aperture 7, spire 4 mill.
long.” (Cockerell.)
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Professor B. Shimek (1935, Nautilus, 49:7-10) has given an account of
the habitats of this species, from which we extract the following paragraphs.

“ In most of the published reports of this species no habitat is given,—a
very common fault of local reports on molluscs,—and in several others the
habitat, as given, is widely variant from that which the writer has observed
along its eastern limit. Thus, Simpson (Conchologists’ Exchange, vol. I,
1887, p. 65) reports it from the vicinity of Ogallala in western Nebraska, as
abundant ‘ in pools of alkali water near the South Platte River, in early
spring.” Walker (NavTiLUs, vol. 20, 1906, p. 81) states that it occurs in the
Salt Basin at Lincoln, Nebraska, and at Hackberry Lake in Cherry County,
of the same state. Hanna (l.c., vol. 23, 1909, p. 96) says that in Douglas
County, Nebraska, it was ‘ found in colonies in wet places,” while Over (l.c.,
p. 22) notes it as common ‘ on plains and prairies.” More recently, Cheatum
and Burt (Field and Laboratory, vol. II, no. 2, 1934, p. 50) report that in
Dallas County, Texas, ¢ it has been collected in swampy regions, as well as
under thin blankets of humus in relatively dry areas.’

“ With the exception of a small set collected in the Salt Basin at Lincoln,
Nebraska, in 1889, the writer has never found the species living excepting
on loess banks or bluffs along the Missouri River in Iowa (as far north as
Sioux City), Nebraska and Missouri; on the west side of the Mississippi in
Arkansas, and on the east side of the same stream in Kentucky, Tennessee,
Mississippi and Louisiana. . . . Throughout this loess bluffs range, the
habits and habitat of this species were quite uniform. In drier weather the
scattered individuals were found clinging to the bare faces of the loess bluffs,
or on the equally bare upper parts of the talus at their base, and always on
the more sheltered sides, either facing north, or protected by turns and
crevices in the bluffs.

“Tt is evident that this species selects two quite different thajor habitats,
namely, that noted above, and another on the plains which may be quite
moist or wet, but more or less alkaline or saline. To the latter group belong
those reported in the references quoted above (with the exception of the
last), and also the sets which the writer has received from South Dakota,
Kansas and Texas. Both types, however, are distinetly xeric. . .. This spe-
cies is far removed in habit from the co-generic ‘ amphibious ’ and mesophil-
ous forms, and is a distinct xerophile.” (B. Shimek.)

The specimens dissected are from Frierson, Louisiana, 76673 ANSP.
Fig. 442 H. The mantle over the lung is faintly clouded with light gray,
with more distinct short gray streaks behind the edge. The thick mantle
edge and the entire head and foot are cream-white.

The genital orifice is in a rather large longitudinal pit or slit. The her-
maphrodite duct is rather sparsely peppered with black. The rather stout
and long talon is two-lobed at the end, sparcely dotted in the specimen
drawn (but in another the talon is without dots and the hermaphrodite duct
has very few). The prostate gland is of moderate size and rather far for-
ward. Vas deferens is large and short. Where it enters the epiphallus it
is partially enveloped in the penial retractor, being thereby lightly attached
to the summit of the penis where the retractor joins the penial sheath. The
penis is stout in figure, somewhat swollen near the apex, where its cavity
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contains a small fleshy nodule on the outer wall. Passage into the epi-
phallus is marked by a circle of small projections into the cavity. The epi-
phallus has thinner walls and some low longitudinal internal ridges. (In
another specimen opened the penis is somewhat more slender, and the epi-
phallus longer.) The globose spermatheca is on a very slender, long duct,
which enters low, leaving a quite short vagina. Jaw, Fig. 414:5.

Succinea grosvenori gelida (F. C. Baker) Fig. 444 g, h.
Succinea grosvenori gelida, Baker, 1927, Nautilus, 40.118.

‘ Shell small, elongated, rather narrow; whorls 34, convex, separated by
deep sutures, last whorl comparatively small, flat-sided, or but slightly con-
vex; spire long, acute; aperture rounded, about half as long as shell; -colu-
mella straight curving into the parietal wall in a gentle curve, not forming
a distinct angle; there is a slight callus which is spread over the parietal
wall; sculpture of rather fine, vertical striae.

L. 80; D. 42; Ap. L. 40; D. 24 mm. Type.

L. 7.3; D. 40; Ap. L. 3.5; D. 23 mm. Paratype.

L. 68; D. 45; Ap. L. 3.7; D. 22 mm. Paratype.

L. 6.6; D. 33; Ap. L. 3.1; D. 20 mm. Paratype.

L. 74; D. 4.1; Ap. L. 3.7 mm. Paratype.” (F. C. Baker.)

IiLiNois: “Boone Co., one-half mile northwest of depot at Irene, in Peorian
loess. Types: Museum Nat. Hist. Univ. Ill,, P875a; Acad. Nat. Sci. Phila., 142712.
Distribution: Bureau Co. (Yarmouth); Boone Co. (Sangamon); Mercer, Warren,
Whiteside, Bureau, Boone, Rock Island, Adams, Carroll, Ogle, Stephenson, Madison
(Peorian) ; Bureau, Tazewell, Gallatin Co. (Early Wisconsin); Henry Co. (Late
Wisconsin). It is most abundant in the Peorian interval, common in early Wisconsin
time, and rare in late Wisconsin. It is not abundant, apparently, in Yarmouth
or Sungamon time.

“ This small Succinea has been identified as grosvenori, avarae, and ver-
meta, and certain specimens resemble each of these species. In the paper
in Journ. Geol., XXX, pp. 44-56, the writer referred the form to vermeta Say,
a variety of avara. It is not this form, however, being smaller, with a
rounder aperture and a relatively longer spire. It appears to be most nearly
related to grosvenori Lea, the fossil resembling certain small or young speci-
mens of that species. The aperture is, however, smaller, rounder and less
elongated, and the shell is much narrower, besides being only about half the
size of adult grosvenori. True grosvenori is reported from the Iowa loess
by Shimek, but none have been seen from Illinois. Gelida occurs in the
Iowan loess and some of the Iowa records of grosvenori may have been based
on this form.” (F. C. Baker.)

Fischer & Crosse have described a Succinea lineata W.G.B., var. sono-
rengis, from Yacque River, Sonora, Mexico (Dr. E. Palmer), in Mission
Scientifique Mexique, Mollusques, 1:662, pl. 27, figs. 8-8b.

Succinea wilsoni Lea Fig. 445.

Succinea wilsonii Lea, 1864, Proc. Acad. Nat. Sci. Phila., p. 109; Jour. Acad. Nat.
Sci. Phila. (2), 6:177, pl. 24, fig. 105.
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826 PILSBRY — NORTH AMERICAN

WryoMiNaG: Green River City (Hemphill) ; Fort Bridger (Joseph Leidy). Ibamo:
near Big Payette Lake (E. H. Ashmun); Cache Valley (Hemphill). UtaH: near
Brigham City, 4500 feet, on low marshy land (H. Hemphill). Nevapa: Little Vaﬂx,
Washoe Co., 6500 feet, on the eastern slope of the Sierra Nevada (Richard H. Stretch,
’l?'pe loc.). CavirorNIA: Bartles, McCloud River, Siskiyou Co., Duck Lake, 20 mi. w.
of Susanville, Lassen Co. and Goose Lake, Modoc Co. (R. C. McGregor); Wacobah
Spring, Inyo Co. (Ferriss) ; Yosemite Valley (C. B. Wurtz). and near Wawona, Sequoia
Park, Mariposa Co. (H. N. Lowe); Pumice Flats, Red Meadow, and Jackass Dyke,
Madera Co. (Ferriss); Grouse Meadow, Tehipite Valley and Pavilion Dome, Palisade
Creek and Fish Creek, Fresno Co. (Ferriss); Giant Forest and Summit Meadow, near
8. Fork King River. Tulare Co. (Ferriss); Funston Meadow, Kern Co. (Ferriss);
Bluff Lake, San Bernardino Mts. (S. S. Berry).

This is a rather widely spread snail of the Sierra Nevada, but also occur-
ing elsewhere, nearly uniform in the length of about 6 mm.; the largest seen,
from a lot of smaller shells, measures 8.5 mm. (Fig. 437 ¢). They vary in
degree of obesity and also in color. In middle California it is transparent,
light yellowish olive or a more greenish cool tint, but in a lot from Bluff
Lake in the San Bernardinos the color is warmer, subtransparent and some-
what dilute ochraceous orange.

It is shorter than is usual in S. avara, and the whorls are usually not
quite so convex; but a few outlying lots, such as that recorded from Payette
Lake, Idaho, are much like the larger species avara and gabbi. A
paratype is the only specimen as short as the type which I have seen. All
others are somewhat longer, as the figures (Fig. 447) show. Further com-
parison of Nevada and California material is desirable. S, stretchiana may
be a Quickella.

‘“'There is a form major Ancey, ms. (sine descr.), nearly twice the size
of the type, recorded by Yarrow, from Pagosa, Colo.” (Cockerell.) Dubi-

ous! and the name is preoccupied.

StcciNea caMPESTRIS GRoUP (Section Calcisuccinea, new sect.)

Succineae having a slender penis in a very ample sheath, from which the
epiphallus emerges; the end of the vas deferens is enveloped in the penial
retractor and the sheath; vagina extremely short or almost absent. Jaw
with a median projection only. Type S. campestris Say.

The shells in this group (which is a subdivision of Novisuccinea) have a
tendency to be earthy and opaque, and there is very little pigment in either
shell or soft parts, except in S. concordialis, which is placed here with doubt.

Succinea campestris Say Fig. 448.

Succinea campestris Say, 1817, Jour. Acad. Nat. Sci. Phila., 1: 281 (Sea Islands of
Georgia and Cumberland Island; Amelia Island, N. E. Florida) —Binney, 1851,
Terr. Moll,, 2: 67, pl. 67b, fig. 1.—W. G. Binney, 1878, Terr. Moll.,, 5:426;
1885, Man. Amer. Land Sh., p. 443, fig. 489.

Succinea inflata Lea, 1844, Trans. Amer Philos. Soc., 9:5; Obs. Genus Unio, 4:5
(South Carolina).

The shell is short and wide, oval, with very short spire and ample aper-

ture; opaque whitish or pale buff streaked with translucent gray (or in some

shells, translucent gray with a faint yellow tint and usually some buff
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828 PILSBRY — NORTH AMERICAN

from Nanna Hubbard Bluff, Mobile, Alabama (1928, Terr. Moll. Alabama,
p. 167). The specimens reported from Long Key, Florida (Nautilus, 7:45)
are S. l. floridana Pils.

Say gave this description of the living snail: “ Animal whitish; eyes, in-
ferior tentacula and a line passing from the eyes, disappearing under the
shell, black; a gamboge colored vitta is visible through that part of the shell
which is opposed to the mouth.” In St. Augustine W. G. Binney found them
mating in December.

The soft parts of rather small specimens (length of shell 10.8 mm.) from
Beaufort, N. C., are light colored, the mantle not pigmented over the lung
and visceral mass. The broad kidney is light buff. The hermaphrodite
duct is voluminous and yellowish, scarcely at all pigmented. The seminal
vesicles are short, oval. The penis appears stout but most of the thickness
is in the very thick sheath, the penis proper being slender, with a large
cavity (Fig. 449 a). The epiphallus is recurved, with terminal retractor,
which continues to the sheath. The vas deferens is bound to the penis
sheath for some distance. Vagina practically not existing, as the long,
slender spermathecal duct arises close to the atrium (Fig. 449 a).

The great thickness of the penial sheath is an unique feature separating
this snail from all species otherwise resembling it. I regret that I have not
been able to dissect topotypes.

Succinea luteola Gould Fig. 450.

Succinea luteola Gould. 1848, Proc. Boston Soc. Nat. Hist., 3:37 (Texas) —Von
Martens, 1898, Biol. Centr. Amer,, Moll., p. 331.—Cockerell, Nautilus, 7:43.—
Friegson. 1800, Nautilus, 14:68.-—Pilsbry, 1906, Proc. Acad. Nat. Sci. Phila.,
p. 188.

Succinea luteola, in part, Gould. 1851, in Binney, Terr. Moll,, 2:75, pl. 67¢c, fig. 1.
—W. G. Binney, Terr. Moll., 5:419.

Succinea terasiana Pfeiffer, August, 1848, Mon., Hel. Viv., 2:526; 1849, Roemer’s
Texas, p. 456; Conchyl. Cabinet, Succinea, p. 42, pl. 4, figs. 21-23 (Galveston).

“ Succinea citrina Shuttl.”, Pfeiffer, 1859, Mon. Hel. Viv, 4:815 (undescribed, in
synonymy of 8. luleola).

Succinea lutescens Sowerby, 1872. Conchologia Iconica, 18, pl. 10, figs. 67a. b
(Texas).

“ The shell is variable, ovate-turrited, rather solid, striate, externally
white or corneous but usually buff, inside yellowish (lutea); whorls 4, the
upper rounded, the last conic-ovate; aperture moderate, ovate, slightly
exceeding half of the length; columella normally arched, scarcely folded;
narrowly reflected in the umbilical region. Length one-half, width one-
fourth of an inch.” (Gould.)

. Length 14.3 mm., diam. 7.4 mm., aperture 9.2 mm.; 3} whorls.

. Length 12.8 mm., diam. 6.8 mm., aperture 7.3 mm.

Length 11.3 mm., diam. 6.3 mm., aperture 7.6 mm.; 3} whorls.

. Length 14.7 mm., diam. 7.6 mm., aperture 8.4 mm.; 4 whorls.

. Length 12.5 mm., diam. 7.2 mm., aperture 8.4 mm.; 3} whorls.

. Length 9 mm.; 3} whorls.

a, Derby, Frio Co.; b, Texas specimen from Gould; ¢, Galveston; d,
High land west of Devil’s River.)

aaae oA
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oampestris

floridana
D

Fig. 449. A, Succinea campestris, Beaufort; a, section of penis. &, penis of an-
other individual, from above and below. B. 8. luteola, Freeport, Texas, with diagram
of opened penis sheath at b. c, S. luteola floridana, Long Key, with diagram of
opened penial sheath at ¢, and section miday of penis at ¢.. D, Anterior genitalia,
Grassy Key. E. 8. concordialis, Del Rio. with two sections of penis and epiphallus;
e, hermaphrodite duct of another specimen. Scale lines—1 mm.

LouisiaNa: Cheniere aux Tigre, Vermillion Parish (Wharton Huber). TeExas:
Dallas Co. (A. A. Hinkley); Waco (Hemphill); Galveston (Gould, Romer, Pilsbry);
near Freeport, Brazoria Co. (C. D. Orchard); Houston (A. C. Chandler); Austin
(Pilsbry) ; San Antonio (Pilsbry); Macdona, Bexar Co. (Wenzel); New Braunfels,
Comal Co. (Singley); Hondo, Medina Co. (Pilsbry); Maverick Co. (Julia Gardner) ;
Colorado City, Mitchell Co. (Ferriss); Rio Grande City. Starr Co. (Ferriss); Lyford
and Brownsville, Cameron Co. (Ferriss) ; Alice, Jim Wells Co. (C. B. Orchard) ; Sabinal,
Uvalde Co. (G. H. Clapp); Val Verde Co. at Del Rio, high land west of Devil’s
River, High Bridge of the Pecos, Langtry (Ferriss and Pilsbry); Dryden (Ferriss)
and Sanderson, Terrell Co. (Hebard and Rehn); Alpine (Ferriss); New MEXico: near
Las Vegas (Mary Cooper). ArizoNa: Laguna Canyon, Navajo Co. (Ferriss). MEexXico:
widely spread.
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832 PILSBRY — NORTH AMERICAN

widely in shape, as the measurements and figures show, and the relationship
with S. luteola is so intimate that Gould and W. G. Binney thought that the
Floridan and Texan shells were specifically the same. Gould’s later deserip-
tion of luteola, copied by W. G. Binney, applies better to floridana than to
Texan luteola, and was probably composite. The clear dots mentioned in
the original description are very often absent.

Many years ago I collected a large lot of noticeably different shells on
Boca Chica Key (100071 AN.S.P.). These shells approach the large form
of S. luteola very closely, and indeed may be referable to that species, the
spire being more slender and drawn out than in any other lot of floridana
from the Keys, but not so much fiattened as in S. sanibelensis. A specimen
measures: length 18.1 mm., diameter 9.3 mm., length of aperture 10.5 mm.,
4} whorls; another, 17.8 mm. long, has 4 whorls, These are photographed
in Fig. 451 a.

In another lot from Boca Chica Key, collected for Clarence B. Moore
(96982 A.N.S.P.), the largest are 7 mm. long with 3 whorls, Fig. 448 ¢. In
texture and color these pigmy specimens resemble typical S. l. floridana, and
with some doubt I refer them to that subspecies.

The localities for floridana are all near or on the coast but this may be
an accident of collecting. It is a common species on coasts of the lower half
of the peninsula, but Bryant Walker has reported it from many places in
the southern half of Alabama. I have not seen the Alabama specimens.

Succinea citrina Shuttl[eworth], from Florida (Pfeiffer, 1859, Mon. Hel.
Viv., 4:815), was doubtless this species; but since it was never described,
being defined only by being placed as a synonym of S. luteola, the name
could not be used properly in any other connection.

Specimens were dissected from Long Key No. 87443, ANSP. and from
Grassy Key.

The penis appears short and very capacious, but when opened the penis
proper is seen to be very slender, occupying only a small part of the cavity
of the sheath, as in the sections, Figs. 449 ¢ and p. The epiphallus extending
beyond the sheath is somewhat dilated and recurved (Figs. 149 ¢ and b),
with terminal vas deferens enveloped by the penial retractor, which arises
from the sheath. The retractor is extremely long and slender. The vas
deferens descends to near the peni-oviducal crotch, then ascends to the small
prostate gland, which is not pigmented. A vagina can hardly be said to
exist as the long, slender spermathecal duct arises nearly at the atrium.
The free oviduct is stout and muscular, with an annular enlargement near
the atrium, in one drawn from Long Key, wanting in Grassy Key specimens.
The seminal vesicles and hermaphrodite duct are pale gray, being very
lightly pigmented.

Whether floridana is a peninsular subspecies of luteola, or a distinet spe-
cies, remains for further investigation. The differences in the shells are
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LAND MOLLUSCA 835

of the mantle the spots are large and lengthened. The foot, including head
and eye-stalks, is pale grayish-white, speckled with irregular grayish-black
spots. The sole is pale yellow. The color and markings of the mantle are
substantially the same in all colonies we found in Texas, though there is
individual variation in the size of the light spots, the figure representing one
of the darker individuals. The black color of the mantle remains in speci-
mens in alcohol more than forty years. The mantle edge and the foot are
sparcely spotted with black.

1Ir. Van Hyning noted on the label of specimens from Des Moines, Iowa,
that ** the animal is black with small yellow dots ”.

In western Texas the shell is smaller, down to about 11.5 mm. long.
Those from Iowa measure about 13 or 14 mm. (Des Moines) or longer, up
to 17.5 mm. long at Iowa City, where it has been described as S. witter:
Shimek.

Specimens from Mayport. northeastern Florida, Fig. 435 f, are very
pale colored with rusty summit, and do not appear to differ materially from
some western concordialis. Two measure:

Length 15.8 mm., diameter 9 mm., aperture 11.2 mm.; 3§ whorls.
Length 16 mm., diameter 8.8 mm., aperture 11 mm.

Those from Brevard County, Florida, are smaller and thinner, pale
yellow, about 12 to 13 mm. long. Mantle color is unknown in the Floridan
lots.

The genitalia were examined in rather small specimens from Del Rio,
Texas, length 12 mm. The genital orifice is a short slit. The twinned
seminal vesicles are not pigmented and the very complexly knotted her-
maphrodite duct is only very lightly pigmented. The carrefour is rather
capacious. Prostate gland is large. The penis is quite slender, in a mod-
erately capacious, rather thick sheath. The penial retractor is attached at
the penial end of the epiphallus, not at the vas deferens end, as in S. cam-
pestris. The epiphallus is very capacious in some examples, of more mod-
erate size in others, and part of its length is bound into the penial sheath.
The vagina is extremely short. Fig. 449 E.

While this species resembles the campestris group by the proportions of
the penis and its sheath, and the very short vagina, it diverges widely from
that group by the black pigmentation of the mantle and the relations of
penial retractor and epiphallus. Other less important differences are the
large prostate gland and the texture of the shell. An isolated species.

Succinea witteri Shimek was based upon a northern form of S. con-
cordialis, a species which Shimek apparently did not compare. The original
description follows:

“ Shell: Ovate-conic, rather heavy for a species of this genus; whorls 34,
somewhat rounded, but more or less flattened below the suture, forming a
slight shoulder, or even constricted by a shallow spiral groove which leaves
the shoulder a low ridge following the suture, this being most prominent on
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LAND MOLLUSCA 837

few specimens dissected, some being like Succinea s. str., others resembling
Nouvisuccinea. As I do not have specimens from the type region of S. avara,
this species is superficially treated here, being left for further study by some-
one who can dissect long series from all over the range of avara-like forms.

Succinea avara (Say) Fig. 455 a to k.

Succinea avara Say, 1824, in Appendix to Keating’s Narrative Exped. source
St. Peter’s River, ete.,, Major Long's Second Expedition, 2:260, pl. 15, fig. 6
(Northwest Territory).—Binney, 1851, Terr. Moll., 2:73, pl. 67c., fig. 4—
Lewis, 1868, Amer. Jour. Conch., 4:244 (variations etc.)—W. G. Binney. 1878,
Terr. Moll.. 5:420, pl. 67¢, fig. 4; pl. x, fig. K—Hemphill, 1901, Nautilus,
14:125, pl. 1, fig. 4 (California) —Dall, 1905, Harriman Alaska Exped., 13:57.
—G. D. Hanna. Nautilus, 36:106 (Rancho la Brea).—Henderson. 1924, Univ.
Colo. Studies, 13:159; 1936, 23:114 (references and localities in Colorado,
Wyoming, Utah and Idaho).—Chamberlin and Jones, 1929, Bull. Univ. Utah.
19, no. 4, p. 117, fig. 55, left.

Succinea vermeta Say. 1829, New Harmony Disseminator, 2:230—W. G. Binney,
1885, Man. Amer. Land Sh., p. 343.

Succinea wardiana Lea, 1841, Proc. Amer. Philos. Soc., 2:31.

Succinea venusta W. G. Binney, cited as a typographical error, Man. Amer.
Land Sh., p. 343.

Succinea avara var. major W. G. Binney, Proc. Acad. Nat. Sci. Phila., 1858, p. 199
(nude name) —Cockerell, 1893, Nautilus, 7:44 (Utica, N. Y.).

Succinea avara var. compacta Cockerell, 1892, Jour. of Conch., 7:39.
Succinea avara Say forma alba Cockerell, 1893, Nautilus, 7:43 (Custer Co., Colo.).

[Succinea] poeyensis Wolff, W. G. Binney. 1885, Man. Amer. Land Sh., p. 497
(without description; name cited as a form or svnonym of 8. avara Say; but
name is apparently an error for peoriensis Wolf).

[Succinea] illinoisensis Wolf, W. G. Binney, 1885, Man. Amer. Land Sh., p. 447
(as a form or synonym of 8. avara Say, from Illinois, No. 39768 USN.M.
No further description).

The shell is slender, the diameter contained about one and three-fourths
times in the length, fragile; pale yellowish (varying from a greenish to an
ochraceous or a pinkish tint). Surface irregularly wrinkled, coarsely so on
the latter part of the last whorl; usually daubed or coated with earth.
Slightly more than 3 whorls, which are very strongly convex, the suture deep.
The aperture is ovate, two-thirds the length of the shell or less.

Length 9 mm., diameter 5.5 mm. Dutchess Co., N. Y.

Length 11 mm., diameter 6.8 mm. Herkimer Co., N. Y.

Length 7 mm., diameter 4 mm. Herkimer Co., N. Y.

There is a distinct “ locomotive dise,” half to two-thirds the width of the
sole. In rapid movement it shows forwardly moving waves with oscillatory
backward movement between them. The mantle under the shell is beauti-
fully spotted with opaque white and black on a pale gray ground; tentacles
black. The sole is either of uniform pale tint or peppered with black.

Distribution—Newfoundland; Ontario north to James and Hudson
Bays; north to Lat. 62° on the Mackenzie River; British Columbia; south
to Florida in the east and to northern Mexico in the west. Some marginal
localities follow.
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Succineas which do not seem distinguishable from S. avara and usually
associated in lots with shorter shells formerly referred to S. oregonensis,
turn up in many places in Washington, Oregon, Idaho and also in Nevada,
such as the following lots: Blue Lake, Grand Coulee (R. E. Snodgrass), and
near Yakima (Eyerdam), Washington; Fort Creek, north of Klamath In-
dian Ageney building, Oregon (J. Henderson); Symand’s Canyon, near
Pyramid Lake, Nevada (J. H. Paine). The same condition is found in some
Californian lots referred to S. oregonensis. The relations of some lots of
these species probably cannot be understood without a comparative study
of the anatomy.

On some of the Californian islands, fossil, presumably Pleistocene, suc-
cineas similar to avara occur, such as those figured by Hemphill.?

S. avara is usually found on vegetable debris thrown up on muddy shores,
or crawling on the muddy banks of ditches, often exposed to the sun; also
in swampy places in pastures, as I have found it in Essex County, N. Y.
But it is an upland species as well, to be seen under stones with Pupillidae,
or occasionally after rains crawling up the trunks of trees. In such rela-
tively dry places it does not reach the size of individuals living in humid
situations. Fig. 455 j represents a typical S. avara in its natural dirty coat.

Though conspicuous differences in texture, size and shape, at least partly
correlated with station, are seen in specimens from most parts of the wide
range of S. avara, I have not been able to satisfy myself that there are any
subspecific forms. I am disposed to view the variations as direct reactions
to environment, the small upland form (typical avara) being to some extent
a “ hunger form ”, while that called S. avara vermeta is the full development
of the species in humid places. However, the variations observed in the
genitalia may indicate the existence of several species or races.

The form known as Succinea vermeta Say, described “ from the margins
of ponds near New Harmony, Indiana,” is remarkable for the very deep
indentation of the suture, giving the whorls of the spire the appearance of
being almost separated. The color varies from corneous to bright golden
yellow. S. avara var. major, defined by Professor Cockerell from a speci-
men in the Binney and Bland collection, American Museum of Natural His-
tory, is “ about 134 mm. long, from Utica, N. Y.” Lewis reported specimens
from Mohawk as 11/20 inches long (nearly 14 mm.). Mutation alba
Cockerell has the “shell greenish-white ”. According to Bryant Walker:
‘*“ The varieties major and vermeta occur quite frequently associated with
the type and intergrade completely with it and with each other. The var.
alba is more rare. Two or even all of the varietal characteristics may be
not uncommonly found exemplified in a single individual.”

74 Hemphill (1901, Nautilus, 14:125), considered vermeta, guadalupensis, oregonensis
and rusticana to be subspecies of avara represented as fossils on the Californian islands.
His figures are stated to be about four-fifths actual size.
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Var. compacta Cockerell. * A form with a whitish shell, much incrusted
with dirt, a large body-whorl, and a very short spire, resembling in outline
S. stretchiana with which it was formerly doubtfully identified. Chalk CIiff,
Chaffee County, Colorado.” (Cockerell.)

Specimens from Warm Spring Canyon, Arizona, no. 103165, coll. by
Ferriss, 1909 (Fig. 442 B, b) were dissected. There is hardly any external
pigmentation, and very little on the hermaphrodite duct and seminal
vesicles. The cylindric penis passes by a slight constriction (not visible
externally) into the epiphallus (Fig. b). This is wholly included in the
sheath in some specimens (Fig. A, B.) but in others the epiphallus emerges,
forming a loop as in Fig. a, ¢. Fig. 442 b, drawn by Dr. C. Montague
Cooke, also shows the Novisuccinea type of penis. I do not known the
locality of this specimen. In some cases both of these conditions were pres-
ent in the same lot of specimens, as in Fig. 4424, a, Sea Isle City, N. J.

The genitalia of S. avara require further study, as there seems to be
rather wide variation among the few I have opened. The shell of this spe-
cies has much resemblance to the European S. oblonga Drap., type of the
subgenus Hydrophyga Lindholm, but the penial structure shows some dif-
ferences.

Jaw, Fig. 414:6.

Western avara-like forms. In lots such as Fig. 4574, d,j,], represent-
ing fossils collected on San Clemente and San Nicolas Islands there are
‘transitions from rather stout rusticana forms to the slender avera shape.
These island shells are what Hemphill distributed as a variety of S. avara
named for San Clemente, but not published. Fig. 430 d may be taken as
typical of his variety. Until a thorough anatomical comparison can be
made, it seems wise to leave the limits of rehderi and avara somewhat
indefinite and to suspend judgment on some of the western avara-like snails.
S. gabbi and 8. avara differ noticeably in the range of variation.

Compare also Succinea (rusticana Gld. var.?) guadelupensis Dall,’> Fig.
455 1.

“ Succinea (rusticana Gld. var.?) guadelupensis Dall. Shell small,
acutely pointed, strongly marked with incremental lines; whorls very con-
vex, with deep sutures; last whorl the largest; aperture small for the genus.
oblique, with a well-marked callus over the body. Lon. of shell 85, of
aperture 5, of last whorl 7, diam. of shell 5, of aperture 3.2 mm.” (Dall.)

Basa CavirorN1A: Guadalupe Island (Anthony, 1896).

“This variety differs from S. rusticana in its much smaller size with the
same number of whorls, also by the incurving outer lip where it joins the
body. The surface is rather coarsely striated with incremental lines. The
specimen obtained was dead, and the color when fresh was doubtful, but
the appearances indicate that it was pale yellow.”

—

78 Proc. Acad. Nat. Sci. Phila., 1900, p. 102, pl. 8, fig. 12.
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Succinea gabbi Tryon Fig. 457¢.
Succinea gabbt Tryon, 1866, Amer. Jour. Conch., 2:234, pl. 2(17), fig. 14.

“ Elongate ovate, thin, sub-pellucid, coarsely undulately striate; spire
long, acute, suture deeply impressed; whorls nearly 4, but slightly oblique,
very convex, the last three-fourths of the total length; aperture small,
roundly oval, columella well incurved. Light yellowish. Length 9, diam.
5 mill.” (Tryon.)

“ Larger and more convex than groenlandica, and differently colored.
The spire is proportionally longer in this than in the other species of the
group.”

The type lot consists of three shells collected dead. They are quite thin,
whitish-gray,’® and have a great resemblance to S. avara. However, the
whorls are even more convex and the suture deeper than in avara. The su-
ture is less oblique, the spire being a little less drawn out. Sculpture is of
many narrow, sometimes almost riblet-like, oblique wrinkles, unevenly
spaced, subobsolete in places. The aperture is quite oblique, broadly ovate
occupying half of the total length; its width about 71 percent of its length.

Length 9.1 mm., diam. 5.5 mm.; 33§ whorls. Type.

Length 9.8 mm,, diam. 6.3 mm.; 34 whorls. Paratype.

WasHINGgTON: Blue Lake, Grand Coulee (R. E. Snodgrass). Orecox: Crooked
Creck of Owyhee, sixty miles west of boundary S.-E. Oregon (W. M. Gabb. type and

two paratypes 12487 ANS.P.). CaLiForNIA: Crane Lake Valley N.-E. Cal. (Gabb).
Mazuka Canyon, Tank Spring. Inyo Co. (J. H. Ferriss).

Though it is so similar to S. avara, it looks different, and may be closer
to Q. rehdert. W. G. Binney thought it synonymous with S. oregonensis
Lea. The Inyo County shells have a dirty coating, as in many 8. avara.

(Named for W, M. Gabb, author of Paleontology of California, 1864.)

Succinea californica Fischer & Crosse Fig. 457d.

Succinea californica Fischer & Crosse 1878, Jour. de Conchyl., 26:68; Mission Scien-

tifique au Mexique, Mollusques, p. 663, pl. 27, figs. 9-9b.

‘“ Shell oblong-ovate, marked with five wrinkle-striae, transparent, quite
glossy, and of a rather deep amber yellow color. Spire quite acute, suture
well marked, whorls 3, very weakly convex, the last whorl larger than the
spire. Aperture subovate, very glossy within and of the same color as the
outside. Peristome simple; columellar margin thin and thread-like; parietal
margin very feeble calloused; basal margin receding and rounded; outer
margin slightly inflexed and sharp. Length 7 mm., diam. 4 mm., aperture
5 mm. long, 3 mm. wide ” (Fischer & Crosse).

Lower CaLiForN1A: San Tomas (H Hemphill).
The only locality recorded for this snail is about seventy miles below our
border. It is included here as one of the forms which must be considered in

78 The light yellowish color mentioned by Tryon was perhaps dirt, as the ~pecimens
had not been washed; or it may have been taken from the Crane Lake Valley speci-
mens, which are smaller than any of the type lot, though apparently the same species.
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the study of succineas of southwestern California. Doubtless topotypes
are in the Hemphill collection, California Academy of Sciences, though prob-
ably under another specific name. Not seen by the author.

Succinea oregonensis Lea Fig. 457a.

Succinea oregonensis Lea, 1841, Proc. Amer Philos. Soc., 2:32; Trans. Amer. Philos.

Soc., 9:5.

“Shell oblique, thin, rugosely striate, reddish, subdiaphanous; spire ex-
serted; sutures much impressed; whorls 3, inflated; aperture large, wide-
ovate. Diam. 0.15, length 0.30 of an inch.

“ A single specimen only of this small species was given to me by Mr.
Nuttall. It nearly answers to Mr. Say’s description of 8. avara, but differs
in size and colour and form from that usually received as his species. The
spire is elevated for a Succinea, and curls somewhat like a worm. The aper-
ture is a good deal rounded, and is about two-thirds the length of the shell.”
(Lea.)

Dr. Rehder has kindly lent Lea’s type for illustration. It has 23 whorls,
the first nearly smooth, the second finely and sharply striate, the sculpture
becoming coarser and more spaced on the last half whorl, which is irreg-
ularly wrinkled. The whorls are strongly convex, and the suture is very
deeply impressed. The matt surface is near antimony yellow (of Ridgway),
rather opaque, though the shell is thin. The ovate aperture occupies about
65 per cent of the shell’s length. It is rather wide, its width about 62 per
cent of its length. The upper part of the outer lip curves so as to make
about a right angle where attached to the preceding whorl.

Length 6.5 mm., diameter 4.0 mm.

“ OreGoN : Prof. Nuttall ” (Lea). Type 117935 U.S.N.M.

Described from a single shell, but subsequently Lea sent a specimen evi-
dently thought to be the same species, to Gould (Terr. Moll., 2:67, footnote).
This specimen was described and figured in Binney’s Terrestrial Mollusks as
S. oregonensis, p. 77, pl. 67¢, fig. 3; the description repeated in W. G. Bin-
ney’s later volumes. This supposed S. oregonensis differs from Lea’s type
by having the whorls less convex, the suture not so deep, and the sculpture
is described as “ rather coarsely, though obtusely and distantly striated,”
terms which could not be applied to Lea’s type.

The S. oregonensis of American land shell collectors and conchologists
hitherto, is not the S. oregonensis of Lea, their identifications having been
based upon the erroneous information in Terrestrial Mollusks and other
Binney publications. The species of Lea has not been collected again so
far as is known.

QUICKELLA C. Boettger
Succinea, section 1, Quick, 1933, Proc. Malac. Soc. London, 20:310.
Quickella C. R. Boettger, 1939, Zool. Anzeiger, 127:50.

The penis is without a sheath, and has an appendix in form of a very
short, blunt protuberance, lateral at the apex (or, in the subgenus Mediap-
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pendiz, a sac arising at and below the middle). There is no distinctly dif-
ferentiated epiphallus. The vagina is very short. Jaw of the usual arcuate
form with rather strong median projection. “ Marginal teeth of radula few,
about equal in number to the laterals, and with very short, broad basal
plates.” The shell is succineiform, with strongly rounded whorls and pro-
duced spire.

TypE: Succinea arenaria Bouchard-Chantereux.

Distribution.—Europe, Atlantic and Channel coast zone of France, Hol-
land and southern England. America (subgenus Mediappendir), coastwise
New Jersey and south to North Carolina; Pacific states.

This group was established by Dr. H. E. Quick and was named in his
honor by C. R. Boettger, who gave it generic rank. It is regarded as more
primitive than the other genera, in which the penis is provided with a sheath,
but it is otherwise specialized by the development of a penial appendix.
Survival of the few widely scattered Quickellae may have been favored by
their occupation of an ecologic niche immune from invasion by more evolved
succineids—our eastern species living in small thickets in the sandy shore
zone, the European Q. arenaria in similar dune conditions, as C. R. Boettger
has related.

There is a single European species, and so far as is known two in the
United States. The West African S. concisa Morelet is similar to Quickella
by lacking a penial sheath, but it differs by characters of the free muscles,
the hermaphrodite duct, the long vagina and atrium, and there is no ap-
pendix on the penis.”

Key to subgenera

Penis having “a short, blunt subapical protuberance on the inner side, apparently
representing the penial appendix.” Subgenus Quickella s. str. European.

Penis having a large and prominent appendix about midway of its length. Subgenus
Mediappendiz.

Subgenus MEDIAPPENDIX new subgenus

Like Quickella in having no penial sheath or distinetly differentiated epi-
phallus, and by the very short vagina, but differing by having a large, blunt
appendix which arises about midway of the penis. Type Q. vagans
(Pilsbry).

Quickella vagans (Pilsbry) - Fig. 443 d.
Succinea campestris vagans Pilsbry, 1900, Nautilus, 14:74,

The shell is similar to S. campestris in the globosely oval shape, very
convex whorls and rather dull or weakly glossy surface, which is irregularly
and often in places somewhat coarsely wrinkled. It is small, fragile, with
only 2} to 2% whorls in the type lot, in southern specimens as many as three
whorls; subtranslucent ecru-olive, without the opaque whitish streaks or
the whitish inner layer of campestris. 1t differs from 8. unicolor by the
duller luster and more strongly convex whorls.

77 See H. E. Quick, 1936, Annals Natal Museum, 8:39. Cf. also, Proc. Malac. Soc.
London, 23:298 (Indopacific), 333 (S. andicola).
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The mantle over the lung is translucent whitish with some faint gray
spots (seen under magnification to be composed of minute flecks of pig-
ment) ; several next to the thickened edge being larger and longer. The
cream-white body and head are sparsely peppered with minute dots. The
thick mantle edge, the sole and pedal margin are not dotted.

Genitalia, Fig. 456 A, B, c. The external orifice is in the posterior end
of a shallow slit extending forward. The hermaphrodite duct is moderately
pigmented. The talon (vesicula seminalis) is large, club-shaped and un-
divided. It is sparsely marked with small brown dots; but in another speci-
men, Fig. b, the talon has a narrower extension, showing some faint dots, but
the larger part, as well as the hermaphrodite duct, is wholly without pig-
ment. The prostate gland is large, irregularly oval (partly concealed in the
figure), and not pigmented. Vas deferens descends in a moderate loop but
is not very long. The ascending limb of the penis seems to be a trifle en-
larged, and might be epiphallic, but this is not very obvious. It enters the
penis at the apex, farther out than the insertion of the penial retractor.
The penis is broad and obtuse. There is no trace of a sheath. It has no
black spot below the point of entry of the vas deferens such as characterizes
S. arenaria. Inside it has several strong unequal longitudinal ridges, the
surface finely granose, especially between the ridges. When the penis is
opened lengthwise and pinned out, the ridges appear smaller and more
separated than in the transverse section (Fig. a), which, however, was
traced with camera lucida. In the middle the penis gives off a broad
branch which rises above the penis proper, and is free from the retractor
muscle. This branch appears to be homologous with the “ short, blunt sub-
apical protuberance on the inner side, apparently representing the penial ap-
pendix of elegans,” described by Quick for S. arenaria. The cavity of this
appendage is ribbed continuous with the penis proper, and has some irreg-
ular thickenings at the end. The penial retractor widens near its insertion,
and there is a narrow slip to the vas deferens. The vagina is very short, but
relatively longer than in S. campestris. The globular spermatheca is on a
rather long duct, which in one example drawn, is slightly dilated below the
middle, but not noticeably expanded at its insertion. In another specimen
(Fig. c) the spermathecal duct is of equal diameter throughout.

Genitalia of a Lake Waccamaw specimen are drawn in Fig. 456 c. The
penis is more massive than in Cape May specimens, the appendix about
equal to the free part of the penis. The spermatheca is very large and the
seminal vesicles of the usual twinned type.

The jaw is rather highly arched with a median projection and rather
wide lateral wings. Fig. 414:9.

Quickella rehderi new species Figs. 457b, 457A, a.
Succinea oregonensis Lea, of many collections. not of Lea.

The oblong-ovate shell is glossy, near deep chrome color of Ridgway, of
3} strongly convex whorls united by a rather deep suture. Sculpture of
unequal low wrinkles irregularly spaced, with occasional smoothish intervals.
The moderate oblique aperture occupies about 0.6 of the total length; it is
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Suborder ORTHURETHRA

Orthurethra Pilsbry, 1900. Proc. Acad. Nat. Sci. Phila., p. 562.

Holopod snails in which the kidney tapers anteriorly into the ureter,
which runs directly forward, remote from the hindgut, and opening within
the forward border of the lung (Fig. 460:3).

This Suborder, of world-wide distribution, is represented in America by
very small or minute snails only, but they are generally spread and species
are numerous.

The division of the Orthurethra into families appears to be largely a
matter of expediency. Hugh Watson, 1920, after showing that the several
anatomical characters occur in a great number of combinations, suggested
that the entire series be merged into three families, Achatinellidae, Partu-
lidae, and Pupillidae. C. M. Steenberg, 1925, proposed to recognize sixteen
families. H. B. Baker, 1935, thought that “ the total range of anatomical
differentiation seems much less than in most families of pulmonates.” The
family groups of Orthurethra have been considered by the author, 1910-
1935."® The division into families used herein has its basis in (1) the recog-
nition of features of the shell as important enough to serve as family charac-
ters and (2) the idea that penial complications are fundamental, apparently
present in the group as it was before breaking up into most of the existing
families, and retained with little change in some members of all of them.
In nearly all there are also genera in which the penis has been secondarily
simplified. It seems inexpedient to make families so comprehensive that
the name conveys no definite image.

Our families can be recognized by the following artificial key.

Shell depressed-conic or discoidal, perforate or umbilicate. wider than high.
Aperture having entering lamellae and folds in all post-embryonic stages of

e 02+ Strobilopsidae

Aperture rounded, toothless; whorls few. 3 to 4....................... Valloniidae
Shell higher than wide.

Ovate, with rounded, toothless. thin-lipped aperture and ribbed surface.
Valloniidae, genus Zoogmctos

Without that combination of characters.
Perforate or rimate, cylindric to ovate or conic, with short whorls, the aperture

about as wide as long, with or without teeth....................... Puptillidae
Imperforate, long, very smooth and glossy, the aperture decidedly longer than
wide, toothless in our species... .........cciiiiiiiiiiiiiiiienn, Cionellidae

Family XIX. STROBILOPSIDAE

Strobilidae Jooss, 1911, Jahrb. Nassau, Ver. Naturk., 64:61.
Strobilopsinae Pilsbry, 1918, Man. Conch.. 24:x.

Strobilopsidae Hanna. 1922, Nautilus, 35:91.—Pilsbry, 1927, Man. Conch., 28:1
(monograph) —H. B. Baker, 1935, Man. Conch., 28:193 (anatomy).

Characters those of the genus Strobilops.
78 Manual of Conchology (2). vols. 20-28.
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While near to the Valloniidae in genitalia, the complicated internal
lamellae of the shell, which appear to be partly homologous with the teeth
of Pupillidae, and which were already developed in the Eocene, scem to me
sufficient motive for segregating Strobilops as a family.

By the accelerated lamelle and folds of the shell, which appear early in
the neanic stage, Strobilops resembles various Tornatellinide. In that fam-
ily both parietal and palatal folds or lamin® are sometimes present in the
neanic stage. Various Pupillid genera also, such as Orcula and Lauria, have
apertural armature during the neanic stage, but it differs from that developed
in the mature stage. In Strobilops the armature appears very early, and
the lamellae from their inception appear to develop continuously into those
of the adult shell. The family may be regarded as relatively conservative
in genitalia 7 but highly specialized in shell structure.

Terminology of lamellae and folds

Parietal .l
__________ 3" Palatal

Interparictal -..........._.
Lamelle

Infraparietal - ==~ folds

-
.

Columellar ~

Fig. 458. Section of last whorl of Strobilops at the internal barrier. Diagram-
matic.

Probably the parietal and columellar lamellae of Strobilops are homo-
logous with those of Pupillidae, and the folds numbered 2 and 5 in the dia-
gram may represent the pupillid lower and upper palatals. In Pupillidae
the palatal folds of the adult stage are never continuous with, or correspond
to, such as may sometimes be present in immaturity.

STROBILOPS Pilsbry

Strobila Morse, 1864, Jour. Portland Soc. N. H., 1:28, for Helix labyrinthica Say.
Not Strobila Sars, 1835, nor of Sodoffsky, 1837.

Strobidus Sandberger, 1872. Not Strobilus Anton, 1839.
Strobilops Pilsbry. 1893, Proc. Acad. Nat. Sci. Phila. for 1892, p. 403, substitute for
Strobila Morse; 1927, Man. Conch., 28:12. monograph.
The shell is small, perforate or umbilicate, trochiform to subdiscoidal,
with rounded, angular, or carinate periphery, of 44 to 6 closely-coiled whorls.

7 In other words, its genitalic complications had already been evolved in the
ancestral stock from which Strobilopsidae and most other orthurethrous families of the
present. time arose.
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Cavity of the last whorl is obstructed by two
or three long parietal lamelle, the upper one
emerging to the edge of the parietal callus,
the lower one weaker, emerging or immersed,
the intermediate one when present, smallest
and remote from the aperture; a series of two
or more short folds on the basal wall of the
pavity deep within the last whorl. These
lamelle and folds appear very early in life,
grow at the forward end and are absorbed
behind. Peristome expanded, usually thick-
ened, the insertions of the lip remote.

The sole is short and broad, in move-
ment showing two or three advancing muscu-
lar waves at one time; no pedal grooves.
The integument has a network of impressed
lines. Eyes are well-pigmented, on eye
stalks a little swollen distally. Tentacles
short but moderately well-developed (Fig.
459, S. labyrinthica).

(SrpdBikos, 8y, having the appearance of

a pine cone.) . . .
. . 459. Strobilops lab
The anatomy of two species has been thi:,g_ s?kign?y; 9,’”11, lm

studied by H. Burrington Baker, 1935, whose ani}::pal; lto, teeth. wur, ureter;
account follows. ¢, hindgut.

“ Strobilops aenea Pilsbry. Fig. 460:5 to 8. The animals studied were
collected during May, 1928, in Springfield Township, near Philadelphia, Pa.;
in most of the individuals of this lot and in all those from Necaxa, Mexico,
the vas deferens ends near the base of the spermatheca and the other male
organs are lacking. Embryos have not been observed.

“ Mantle edge (Fig. 8) broad; lappets weak; glands encroaching on lung.
Lung more than 3 times its base or 4 times length of kidney. Principal
vein very close to kidney; weak venation present along columellar side and
anteriad. Kidney (broader, longitudinally trabeculate region) about as
long as its base or length of pericardium; orthureter about 3 times as long,
similarly thick-walled but with weak transverse trabeculae; recurved groove
short.

“Qvotestis (Fig. 7) imbedded in basal end of apical liver lobe; consisting
of two lobes, each divided into few, short-clavate lobules; duct thickened
below middle in animals with male organs; carrefour clavate with ovoid
base; talon not developed. Spermatheca clavate, short-stalked and im-
bedded in side of oviduet. Vagina very long. Prostate short with clavate
alveoli. Epiphallus (Fig. 5) developed in vas deferens some distance above
entrance into penial side through a low papilla. Penis bifurcate; appen-
dicular arm clavate and shorter than epiphallar, which extends beyond
entrance of vas deferens; appendix elongate fusiform and thin-walled, enter-
ing apex of appendicular penial arm through a thickened ring. Penial re-
tractor arising from diaphragm, bifurcating below its middle and inserting
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near apex of appendicular arm and alongside entrance of vas deferens on
epiphallar branch. Atrium short, opening near right inferior tentacle.

“ Columellar retractor (left) gives off almost immediately the shortly
united left free and buccal muscles, soon after the right free retractor and
then continues to form the strong tail fan. Right free gives off right ocular,
which passes through penioviducal angle, at about level of salivary glands,
and divides terminally into fan of short muscles, of which first is inferior
tentacular, second goes to vagina and penioviducal angle and remainder to
sides of foot.

“Cerebral commissure about } as long as width of each cerebral
ganglion; pleural connective medium in length; pedal much longer. Salivary
glands long lanceolate, about length of buccal mass but more slender; right
one § to 3 longer than left and completely separate from it; ducts short.
Oesophagus long and slender (probably knotted when contracted). Stomach
without special gland, but alongside inferior lobe of liver which is narrow
and terminally bilobed like in Vallonia (Steenberg, 1917) although intestinal
S-loops are mainly imbedded in albumen gland. Radular formula (Fig. 6):
14-1-(6 + 8), with 83 rows (T).

“ Strobilops terasiana Pils. & Ferr. Fig. 460:4. Cf. S. labyrinthica
Hanna (1922, Nautilus, 25:91) and Man. Conch., 28:13. The animal de-
scribed was collected June 18, 1929, along the Guadalupe River, north of
New Braunfels; the other 23 individuals in the lot lacked terminal male
genitalia. All individuals in several lots of the related S. labyrinthica, from
several localities, are similarly emasculate. Only salient differences from
the structure of S. aenea will be noted. Carrefour (Fig. 4) enlarged trans-
versely at apex. Vagina relatively shorter. Epiphallus nearer penis.
Penial appendix long clavate (base much contracted). Penial retractor bi-
furcating near origin from diaphragm; insertion on appendicular penial arm
farther from apex.” (H. B. Baker.)

Distribution—~Humid eastern half of North America from Quebec, On-
tario and Manitoba, N. Lat. 52°, to Guatemala; Cuba and Jamaica; South
America from Venezuela to Para in eastern Brazil, and the Galapagos
Islands; Japan, Korea, China and the Philippines. Eocene to Pliocene of
central and western Europe. One species, Strobilops densecostata F. C.
Baker (1938, Nautilus 51:127), is known from the Pliocene of Meade Co.,
Kansas. It is closely related to S. texrasiana.

Strobilops comprises small snails living on decaying logs and dead leaves
in moderately humid forest. The genus is not known in North America west
of the 100th meridian, but eastward its distribution is probably almost con-
tinuous, from Ontario in the north to Guatemala. In Europe about twenty
fossil species are known running from the Eocene (Bartonian) to the Upper
Pliocene, when it became extinct in that area. The remarkable discon-
tinuity in the distribution of Strobilops, and even of its subgenera, will be
seen by the accompanying map where the occurrence of the genus is roughly
indicated.



PILSBRY — NORTH AMERICAN

Drawn by H. Burrington Baker.
Fig. 460. See bottom of page 853 for legend.
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Subgenera :
1. Strobilops s.str.
2. Eostrobilops
Discostrobilops
Enteroplax

QLIATAOR

Vs
v

Fig. 461. World in North Polar projection. Tertiary distribution of Strobilope
represented by stipple; Recent by black spots.

Old World species show greater diversity than the American; our two
subgenera being represented there, and two others in addition. We infer
that the center of evolution was probably in Asia, with early Tertiary radia-
tion west into Europe and east by way of a Bering Sea bridge into America.
The date of this migration is uncertain.

Fig. 460. 1-3, Planogyra asteriscus, Douglas Lake, Michigan. 1, genitalia. 2.
penis and accessories from glycerin jelly mount. 3, internal view of pallial complex.
4, Strobilops lexasiana, New Braunfels, Texas. Genitalia (ovotestis omitted). 5-8.
Strobilops aenca, Philadelphia, Pa. 5, penial apex from glycerin jelly mount. 6. radula.
7, genitalia. 8, internal view of pallial complex.

A, penial appendix. C. carrefour. D. vas deferens. E, cpiphallus, G. albumen
gland. H, hermaphroditic duct. L, radular laterals. M, radular marginals. O, ovo-
testis. P, penial trunk. PA, appendicular arm. PE, epiphallar arm. PR, penial
retractor. PT, prostate. R, radular central. S. spermatheca. T, outline of radular
transverse row (right half). U, oviduct (uterus 4 free oviduct). UC, oviducal cul-de-
sac. V. vagina. X, atrium.

Secales are collected at bottom of page and represent .02mm. for figs. of radular
teeth, .1 mm. for radular transverse rows (T) and jaws, and 1 mm. for all others.
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Key to subgenera and species

1. Trochiform or dome-shaped species, in which the height much exceeds half the
diameter; umbilicus narrow or moderate, contained 6 to 12 times in the diameter;
2

Subgenus Strobilops ProPer ....vvrvir ettt iiiaieettateinrerriaaneranns
Subdiscoidal species, the height about half of the diameter; umbilicus contained
between 3 and 4 times in diameter; subgenus Discostrobilops. ........ S. hubbardi

2. Spire convexly conic or dome-shaped; elevated; usually 5 or more internal basal
and palatal folds. ...t i i i e 3
Spire rather low conic, its outlines but slightly convex; less elevated; periphery

angular; 3 or 4 internal basal folds, none above the periphery........... S. acnea

3. Diam. 2.3—2.5 mm.; basal folds strongly unequal.....................cooiial 4

Diam. 2.75—29 mm.; basal folds short, subequal, disposed in a regular curve. .

. S. affinis

4. Finely ribbed................... et ettt et erieneaee e, S. labyrinthica

Coarsely ribbed; southern........c..ciiiiiiiiiiiiiiiiiieenerreannnes S. tezasiana
Subgenus STROBILOPS s. str.

Strobilops labyrinthica (Say) Fig. 463.

Helix labyrinthica Say, 1817, Jour. Acad. Nat. Sci. Phila., 1:124.

Strobila labyrinthica Say, Morse, 1864. Terr. Pulm. Maine, in Jour. Portland Soe.
N. H.. 1:26. figs. 64-67, pl. 8, fig. 68.—Binney, 1878, Terr. Moll., 5:259, pl. 5,
fig. o, teeth.

Strobilops labyrinthica (Say), Pilsbry, 1927, Man. Conch., 28:20. pl. 1, figs. 1-11.

Strobila labyrinthica var. virgo Pilsbry, 1892, Nautilus, 6:94.

The shell is narrowly umbilicate, the width of umbilicus contained about
11 (9 to 12) times in the diameter of the shell; very convexly conic or dome-
shaped, the periphery obtusely subangular. Whorls 53, convex, very slowly
widening, the first 13 smooth, pale, the rest chestnut-brown, sculptured with
narrow, obliquely radial ribs, narrower than their intervals, passing over
the periphery but weakening at the base, the first half of which is typically
nearly smooth. The aperture is semilunar. Peristome brown, expanded,
thick. The parietal lamella emerges to the edge of the parietal callus and
penetrates inward a little more than half a whorl. The infraparietal lamella
is much smaller, only shortly emerging, the end visible in a basal view;
inside it penetrates as far as the parietal lamella. There is a low and
slender interparietal lamella between these lamelle deep within; all three
are strongly nodose at the edge, the nodes armed with minute prickles di-
rected towards the aperture (Fig. 463:11). Within the basal and outer
walls, at the last third of the base, there is a low, rather blunt columellar
lamella and a forwardly curving series of five (or six) unequal basopalatal
folds; first and second folds are large and high, the second longer; two or
three following folds are low and thin, the one immediately above the peri-
phery usually longer, and there is sometimes another fold above it (Fig.
463:6, a topotype; also figs. 463:7, 9). Height 1.7 to 1.8, diam. 2.3 mm.
(Philadelphia).

Distribution.—Maine and Quebec west to Manitoba, Minnesota, Kansas
and Arkansas, south to Georgia and Alabama. Type 9285 A.N.S.P., coll.
by Hyde and Mason, Philadelphia, Pa.

Its usual stations are “ under loose bark of logs, in half-decayed wood,
among dead leaves and in sod at bases of trees.”
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The back, eye-stalks and tentacles are blackish gray, darker streaks run-
ning from the collar to the eye-stalks; sides of the foot and the tail are clear
whitish gray (Fig. 459:9, 11).

S. labyrinthica differs from S. affinis by the longer, more conspicuously
unequal basal folds, the inner two much larger than the others, and the series
does not form an even curve as in affinis; the infraparietal lamella generally
emerges more; the shell is smaller and generally less elevated, the spire with
more strongly convex outlines. In S. @nea the whole shell, and especially
the last whorl, is lower, the outlines of the spire are less convex; the basal
folds are less numercus, and there are none above the periphery; the color
is brighter and more transparent than in S. labyrinthica.

The umbilicus may be narrow, enlarging but little in the last whorl, or
it may enlarge to double the former width in the last half-whorl. The infra-
parietal lamella emerges more or less conspicuously. The degree of angula-
tion at the periphery varies somewhat, and the sculpture of the base is also
variable, often nearly smooth in front of the aperture as in the type, but
sometimes distinetly ribbed throughout (the ribs are represented somewhat
too strong in Fig. 463:8). The parietal lamella in rare instances penetrates
as much as three-fourths of a whorl (var. parietalis). The number of baso-
palatal folds outside of the second one (the third from the columellar),
varies from three to four in adult shells, and there may be either one or two
of them above the periphery.

The color of the shell varies from dark to light brown, and albino shells
occur (Neosho Co., Kansas) which are similar to S. l. virgo in color, but have
a wider umbilicus and a less emerging infraparietal lamella than typical
northern virgo.

In a young shell of 1.7 mm. diameter the internal barrier consists of a
rudimentary columellar lamella, four long basal folds and one above the
periphery. In some individuals the number of basal folds is increased in
the late neanic stage. In one young Kansas specimen, nearly ready to form
the lip, there are ten, including the columellar lamella (Fig. 463:10); but
so large a number is very exceptional, and I have never seen a fully adult
shell with more than a columellar, four basal and a palatal fold—six in all.
The supernumerary folds are evidently absorbed at the inception of the adult
stage.

Concerning its distribution in Canada John Oughton writes: ‘ From
Lakes Erie and Ontario north to Lake Temagami and to Lake Superior at
Heron Bay. Binney (1861), Dall (1905) and Latchford (1896) record this
species from Moose Factory. I suspect this record to be erroncous. It is
apparently based on the same collection that contained the much more
doubtful northern record of Stenotrema monodon, mentioned by Dall.”

Var. virgo Pilsbry Fig. 462. Shell whitish with a faint green or yellow
tint (or pale brown), the lip and lamell® white. Umbilicus small, contained
10 times in the diameter. The infraparietal lamella emerges somewhat more
strongly than usual in labyrinthica; otherwise the lamelle and folds are the
same. Height 2, diam. 2.5 mm.
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858 PILSBRY — NORTH AMERICAN

smooth, pale-corneous, the rest brown, regularly ribbed obliquely, the last
whorl rounded peripherally or a trifle and obtusely subangular in front, the
riblets passing over undiminished upon the base, which is as strongly sculp-
tured as the upper surface (or sometimes smoothish just in front of the aper-
ture). Aperture with slightly expanded, well thickened. whitish peristome
and a strong parietal callus. Parietal lamella emerging to the edge of the
callus, penetrating fully three-fourths of a whorl. Infraparietal lamella less
emerging, being very shortly and weakly visible in a basal view, penetrating
about as deeply as the parietal. There is a quite short and very low inter-
parietal lamella, situated near the inner ends of the others. A third of a
whorl within there is a very short, low lamella on the axis and five baso-
palatal folds: near the axis two large basal folds, the inner tongue-shaped,
the outer one longer; outside of these there is a minute and low third fold,
often wanting, leaving a space; the fourth and fifth folds long and low (fig.
8). Just above the periphery on the outer wall a very weak, low, long sixth
fold may often be traced, but in fully adult shells the smaller folds are
usually reduced in number (fig. 10), or even wanting (fig. 9) ; the full num-
ber described above being rare except in the late neanic stage.

Height 2, diam. 2.4 mm. Type.

Height 2, diam. 2.3 mm. Alexandria, La.

Texas: drift of the Guadalupe River about four miles above New Braunfels,
(Type 91330 A.N.S.P., Pilsbry and Ferriss) ; Austin (Pilsbry); San Marcos (Pilsbry and
Ferriss) ; New Braunfels (Ferriss, Pilsbry, and Singley); Guadalupe river bottom. Vie-
toria County, and Lavaca River, Jackson County (J. D. Mitchell) ; Lee Co. (Singley);
Calhoun Co. (E. W. Hubbard); Gainesville (J. B. Quintard); Colorado River near
Travis, Bastrop Co. (Julia Gardner). A smaller form, diam. 2 mm., was taken in
drift debris of the Hondo River about two miles north of Hondo, Medina Co. (Ferriss
and Pilsbry). OxranoMa: Limestone Gap and Wyandotte (Ferrisz and Pilsbry); Fort
Gibson (E. W. Hubbard) ; Pottawatomie Co. (J. B. Quintard). ARKANSAs: Ashley and
Calhoun counties (C. B. Moore). Louisiana: Sycamore and Wilson landings, More-
house Parish; Alexandria. Rapides Parish (C. B. Moore).

This form differs from the closely related S. labyrinthica by the stronger,
more spaced ribs, continued over the base, and by the more deeply penetrat-
ing parietal lamella.

Strobilops texasiana floridana Pilsbry Fig. 464:1-4.
Strobilops floridanus Pilsbry, 1909, Nautilus, 23:90.—Vanatta, Nautilus, 26:21, 33—
Walker, Nautilus, 31:56. Palm Beach.
Strobilops texasiana floridana Pilsbryv. 1927, Man. Conch., 28:26.

The shell is sculptured with narrow, rather widely separated ribs (about
30 on the last whorl). These ribs continue on the base, which is radially
ribbed. Parietal lamella emerges to the edge of the callus, penetrating in-
ward fully a whorl (Fig. 464:3). Infraparietal lamella scarcely emerging,
penetrating as far inward as the parietal lamella. There is one small, short
axial lamella and four basal folds, the outer one peripheral in position; a
single palatal fold is generally developed. These folds form a curved, very
obliquely radial series, the middle of which is about a half-whorl back of
the aperture. The two inner basal folds are much stouter and higher than
the others, the second from the axis (or third, counting the axial) being the
longest and highest of the folds, and somewhat sinuous (Fig. 464:4).
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860 PILSBRY — NORTH AMERICAN

Height 2 mm., diameter 2.4 mm. (Miami).

Height 1.9 mm., diameter 2.2 mm. (Orlando).

Froripa: Miami, Dade Co., type 77044 AN S.P., coll. by S. N. Rhoads; also M.
Hebard and Pilsbry. Throughout the State, from Sugarloaf, Boca Chica and No-

name Keys to Clay Co. on the St. Johns River and Jackson Co. on the Chipola. Vir-
6IN1A: Near Willoughby Bay. Ocean View, Norfolk (Leslie Hubricht).

This race differs from S. labyrinthica by its widely spaced ribs and long
parietal lamella. This is typically a full whorl long, or somewhat more, thus
differing from S. terasiana in which the lamella is a little short of one whorl
lung, as will be seen on comparing Fig. 464:3 (floridana) and 5 (texasiana).
However, on examining long series I find some examples of floridana in
which the parietal lamella is not over three-fourths of a whorl long, =0 that
the distinction between floridana and terasiana is not a complete one, though
obvious in most examples. There are also shells which approach the long-
lamellate parietalis form of labyrinthica rather closely, though the coarser
ribbing of the base in floridana is generally a differential character.

It is sometimes quite elevated, as in the second measurement above, but
the high examples occur in lots with lower specimens.

Strobilops affinis Pilsbry Fig. 465:1-5.

Strobilops affinis Pilsbry. 1893, Nautilus, 7:57; 1927, Man. Conch., 28:27.—Baker.
1939, Fieldbook Ill. Land Snails, p. 113.

The shell is convexly conic with obtusely angular periphery; the base
moderately convex, becoming rather strongly so in its last third; glossy.
brown, with pale apex; narrowly umbilicate, the umbilicus contained about
71 to 8 times in the diameter. There are 6 moderately convex whorls, in-
creasing very slowly, the first two smooth, the rest sculptured with narrow.
somewhat retractive ribs. The first half of the base is smooth, the ribs
barely passing over the peripheral angle and reappearing within the umbi-
licus, but they continue weakly over the last half. The aperture is semi-
lunar, oblique. Peristome is well expanded, thickened within, its face con-
vex and fleshy-brown in color. Parietal callus moderately strong. The
parietal lamella emerges to the edge of the callus and penetrates inward
about two-thirds of a whorl. The infra-parietal lamella is low and weak,
deeply immersed, not visible in a front or basal view. Interparietal lamella
short and very weak. A third of a whorl within there is an obliquely radial
series of about 8 folds: a short low lamella on the columellar axis, followed
by two folds larger and higher than the rest, and an oblique series running
to the suture, composed of 4 to 7 short subequal folds (Fig. 465:4).

Height 2.5 mm., diameter 2.75 mm.

Distribution—Ontario and Massachusetts to Minnesota and Kansas,
south to northern New Jersey and west of the Alleghanies to northern Ala-
bama and Oklahoma.

MassacHuserrs: New Bedford (J. H. Thomson). New York: Syracuse, Pleisto-

cene (Burnett Smith) ; Poughkeepsie (G. Van Ingen); Upper Red Hook, Dutchess Co
(W. 8. Teator), Type 74414 ANSP.; Staten Island (E. W. Hubbard. T. Bland).
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862 PILSBRY — NORTH AMERICAN

New Jersey: White Pond, Warren Co. (Pilsbry). Osio: Kent (G. W. Dean). MicHI-

GAN: Pine Lake, Oakland Co. (B. Walker). Mixnesora: Dallas Lake. Wright Co. (H.

%B Skm‘gont). ItiNois: Athens (E. Hall); Lake, McHenry, Kane and Cook counties
aker).

This shell is somewhat larger than S. labyrinthica, thinner. with the
infraparietal lamella more deeply immersed and the baso-palatal folds less
unequal. all being rather short and forming a regular curve across the base
and up the outer wall as in Fig. 465:1 and 4. The outlines of the spire are
somewhat less convex than in S. labyrinthica but more convex than in S.
enea.

According to John Oughton, in southern Ontario it does not occur north
of counties bordering Lake Ontario; scarce; recorded by Mozley (1930) from
Fort Frances, Rainy River District.

Strobilops aenea Pilsbry Fig. 465:6-12.
Strobilops labyrinthica strebeli Pfr., Pilsbry, 1893, Nautilus, 7:57; Proc. Acad. Nat.
Sci. Phila., 1900, p. 133; 1902, p. 429 —Ferriss, Nautilus, 14:56. Not Helix
strebeli Pfeiffer.
Strobilops labyrinthica (Say), Walker, 1906. 1ll. Cat. Moll. Mich., p. 506, fiz. 119
(excel. syn.).
Strobila labyrinthica Say, Dall. 1885, Proc. U. S. Nat, Mus., 8:262 (excl. syn.).
Strobilops acnea Pilsbry, 1928, Nautilus, 40:69; 1927, Man. Conch., 28:29. with
form micromphala, p. 30. and S. a. spiralis, p. 31.—Walker, 1928, Terr. Moll.
Alabama, p. 155. fig. 247, with 8. a. micromphala, p. 158, and 8. a. spiralis, p.
159. Many Alabama localities—F Haas, 1945, Fieldiana, Zoology. 31. no. 2,
p. 14 (Oahu, T. H., apparently introduced)—F. C. Baker, 1939, Fieldbook
Illinois Land Snails, p. 114,
The shell is narrowly umbilicate, the width of umbilicus contained about
64 times in the diameter of the shell, low conic, with obtuse, rounded summit,
the periphery distinctly but bluntly angular. The base is somewhat flat-
tened below the periphery, clsewhere moderately convex. Whorls 53, con-
vex, slowly increasing, the first 13 smooth, corneous, the rest dark brown
with a red-golden gleam; sculptured with narrow riblets which are somewhat
oblique, retractive, rather fine and close. The
base is smoothish, marked with growth-strie

X 65 i only, except on its last third, where the riblets
5 v of the upper surface continue over the base.
- The aperture is semilunar, low but wide.

v %  Outer and basal lips brown, well expanded,
' ‘ somewhat thickcned, the columellar margin

r . % dilated. The parietal lamella emerges to the
‘ : ’ edge of the parietal callus, penetrating inward
:,’ R a half whorl. Infraparietal lamella weakly
s ’ emerging. Midway between the lamellz there

is a very weak, low, deeply-placed inter-
parietal lameclla. These lamelle are nodose
far within, the nodes roughened, shortly
prickly (Figs. 465:10, 466). The internal bar-
rier, situated one-third of a whorl from the
aperture, is radial, but slightly oblique (Fig.

Fig. 466. 8. aenca, parietal
lamellae near their inner ends.
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465:12) ; it consists of a short, weak columellar fold and four basal folds,
visible through the shell; the second and fourth folds from the axis are long,
the first short, the third fold weak or sometimes wanting; there is no fold
above the periphery.

Height 2 mm., diameter 2.7 mm. Paratype.
Height 1.9 mm., diameter 2.75 mm. Type, fig. 465:6.
Height 1.5 mm., diameter 24 mm. Randolph Co., Ala.

Distribution.—Southern Ontario and Massachusetts to Michigan, Illinois
and Arkansas, south to southern Florida and Louisiana. Type 90785
A.NS.P, from Cazenovia, N. Y. Localities of specimens examined follow:

MassacHUuserrs: Mt. Holvoke (A. D. Brown). New York: Cazenovia (Hender-
son, Walker, Clapp and Pilsbey, 1905) ; Lanesville and Marbletown (Van Ingen). New
Jersky: Burlington Co. (Bayard Long). PeNNsyLvania: Philadelphia; Chester Co.
(B. Long) ; Media. Delaware Co.. and Berks Co. (Pilsbry); York Furnace (W. Stone).
Derawagre: Delaware City and Dover (8. N. Rheoads). MaryLanp: Great Falls (also
on the Virginia side) (Pilsbry). OHio: Kent (G. W. Dean); Garrettville (R. Walton).
IuiNois: Edwards Co. (C. 8. Hodgson); Steelville, Randolph Co. and LaSalle Co.
(F. C. Baker); Sheridan (Ferriss). TENNEsske: Cades Cove. Blount Co.. 2000 ft,
(Ferris<) ; Cumberland Plateau, South Pittsburgh and Dove (H. H. Smith). Fountain
City and Dove, Knox Co.. near Pikeville, Bledsoe Co., Jasper. Marion Co.. Knoxville,
Knox Co. and Kelley Cove, Marion Co. (H. B. Baker). NoarH Carorina: Wilming-
ton, New Hanover Co. (S. N. Rhoads) ; Murphy and Bates Creek, Cherokee Co. (A.
F. Archer); Tuskeegee Mts., Graham Co. (Ferriss). SouTH (CAroLINA: Manning (W.
Stane) ; Columbia (J. B. Clark). Frorma: Istachatta, Hernando Co., and 6 mi. north
of Gainesville (Van Hyning); Manhattan, Lake Co. (Pilsbry and Johnson); Imri,
Hamilton Co. (E. B. Chope); Fort Lauderdale (C. T. Simpson); Gainesville (J. B.
Clark). ALaBAMA: many places throughout the northern half of the state (H. H.
Smith, H. E. Sargent). Missotri: near Valley Park. St. Louis Co. (Leslie Hubricht).

This species is well characterized by being more depressed than others
of its region, with a decidedly angular periphery. the base flattened just
below the angle; by the fine, thin ribs, the dark color and the wider umbi-
licus; moreover, there is no internal fold above the periphery. It was recog-
nized as distinct over forty years ago, but at that time it was confused with
the Mexican species S. strebeli Pfr., which differs by its far narrower
umbilicus.

S. cenea is often found associated with 8. labyrinthica, these two being
the most abundant and widely distributed species of Strobilops in the states
east of the Mississippi River. West of the Mississippi S. @neca has been
found only in Missouri, Arkansas and Louisiana. It is the common Strobi-
lops of the Gulf coastal plain.

John Oughton writes: “ southern Ontario north to Leeds County. All
our records lie in the counties bordering the lower Great Lakes; scarce.”

Form micromphala Pilsbry. Fig. 467:8, 9. Lighter colored than- S.
eenea, between cinnamon and cinnamon-brown; outlines of spire more con-
vex; umbilicus narrower, contained about 8 times in the diameter; last third
of base ribbed. The infraparietal lamella does not emerge. Three folds
visible through the base. Height 1.7 mm., diameter 2.5 mm.; 5} whorls.
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LAND MOLLUSCA 865

Arkaxsas: Menard Landing, Arkansas Co.; Ouachita Co. (C. B. Moore). Louisi-
ANa: localities in Morehouse. Richland, Franklin, Catahoula and Rapides parishes (C. B.
Moore); Grand Cane (Williamson) and Frierson (L. 8. Frierson), De Soto Parish;
type loc. Boeuf River above Charlieville, Richland Parish. Mississippi: Yazoo and
Jackson counties (C. B. Moore). Arasama: Wetumpka (H. H. Smith); Simpson
Island, Mobile River, Baldwin Co. (C. B. Moore). WasHingroN, D. C. (E. Lehnert).
New Jersey: Barton Run, Burlington Co. (Bayard Long). PeExNsyLvania: Tulpe-
hocken Valley, near Germantown (B. Long). ILLiNois: White, Washington and Hardin
counties (F. C. Baker).

This form occurs in the lower Mississippi Valley farther southwest than
the typical form of the species has been found. By its small umbilicus it
approaches the Mexican S. strebeli, in which the ribs are more slender. I
considered it a southwestern race of S. @nea until lots from Washington,
D. C,, Pennsylvania and New Jersey turned up, in which the umbilicus is
almost as small as in Louisiana specimens—being contained 74 times in the
diameter. Further collections are required to fix the status of this form,

which appears quite distinguishable in the series now available.

Strobilops aenea spiralis Pilsbry Fig. 4675, 6, 7.

“The shell is somewhat less depressed than 8. e@nea, light brown; ribs
rather distinct on the base. The parietal lamella is much longer, forming
a full whorl in the type (but slightly shorter, over three-fourths of a whorl,
in specimens from Wyandotte, Indiana). The basal barrier is situated more
deeply than in enea, and consists, as in that species, of four basal folds and
a small, short one on the columella.” (Pilsbry.)

Height 1.9 mm., diameter 2.6 mm. Type.

Height 2.0 mm., diameter 2.6 mm. Paratype.

ARkansas: North side of the summit of Magazine Mountain, Logan Co. Type
A.NS.P. 91331 (Ferriss and Pilsbry, 1903). Ilirixois: Union Co. (F. C. Baker).
INpiaNa: Wyandotte (L. E. Daniels, 1905). AraBama: Roanoke, Randolph Co., and
Lcokout Mountain near Valley Head (H. H. Smith).

Subgenus DISCOSTROBILOPS Pilsbry

Discostrobilops Pilsbry, 1927, Man. Conch., 28:18, 46. Type 8. hubbard:.

The subgenus Discostrobilops comprises a single variable living species
in America and one species, S. uniplicata (Sandberger), with two subspecies,
in central European Tertiary. In all of its characters the Tertiary species
agrees so completely with the living S. hubbard:i that the relationship ap-
pears to be well established. See Fig. 468:10-13, S. uniplicata (Sand-
berger), Hydrobienschichten, Budenheim bei Mainz; Lower Miocene.

Strobilops hubbardi A. D. Brown Fig. 468:1-9.

Heliz hubbardi A. D. Brown, 1861. Proc. Acad. Nat. Sci. Phila., p. 333, text-fig.—
Bland, 1875, Ann. Lyc. Nat. Hist. of N. Y., 11:86.

Strobila hubbardi A. D. Brown, W. G. Binney. 1878, Terr. Moll,, 5:260. fig. 153,
pl. 5, fig. N, teeth,

Strobilus huppardi Clessin, Malak. Blitter, n. F., 7:79.

Helix vendryesiana Gloyne, 1871, Jour. de Conch.. 19:333 (Jamaica).
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LAND MOLLUSCA 867

Strobilops hubbardi sicvensoni Pilsbry, 1899, Proc. Acad. Nat. Sci. Phila., p. 404.
Strobilops hubbardi A. D. Brown, Pilsbry, 1927, Man. Conch., 28:47, and S. h.
rendryesiana, p. 48.

The shell is subdiscoidal with very low spire, rounded periphery and con-
vex, broadly umbilicate base; width of umbilicus contained 33 times in that
of the base. The whorls are strongly convex, increase slowly, and the last
descends a little to the aperture. Surface light brown (opaque in the
“ dead " type, but when living glossy and somewhat translucent). Initial 13
whorls pale, minutely granulose, the rest with slightly irregular sculpture
of close, retractive riblets, about as wide as their intervals, weaker and
partly obsolete on the base, where close, weak, microscopic spiral lines are
seen. The aperture is rounded-lunate, the lip well expanded and thickened
within. The parietal lamella is somewhat elevated and triangular, reaching
the edge of the parietal callus. Infraparietal lamella very low, inconspicu-
ous, weakly emerging, but not to the edge. Both enter slightly further than
one-third of a whorl; between them near their inner ends there is a thread-
like interlamellar lamella in the type specimen. At about a third of a whorl
within there is a series of four basal folds: the first one situated where the
ba=al curves into the columellar floor; the second, stout and erect, in the
middle of the basal wall; the third one small; the fourth near the periphery
and longer than the others.

Height 1.2 mm., diam. 2.6 mm.; 4} whorls. Type.

Distribution.—Coastal plan of northeastern Mexico, Texas, Mississippi,
Florida and Georgia; Jamaica; Cuba; Bimini Islands on the western edge of
the Bahamas; Bermuda.

(itorGlA: Bonaventure Cemetery near Savannah (W. Newcomb). Froripa: Sugar-
loaf Key, Big Pine Key (Pilsbry); Lossman’s Key (C. B. Moore); Miami (S. N.
Rhoads) ; LaCosta Island. Demorey Key, Fikahatchee Key. Josselyn Key, Dismal Key.
all in Lee Co. (C. B. Moore); Volusia Co. at Tick Island (Pilsbry and Johnson); and
Lake Helen (G. W. Webster) ; near Gainesville (T. Van Hyning); St. Augustine (C.
W. Johnson); Imri, Hamilton Co. (E. B. Chope). Mississippi: mouth of West

Pascagoula River, Jackson Co. (C. B. Moore). Texas: Indianola, Calhoun Co., Type
124 ANSP.

Brown’s type is a “ dead ” shell which I illustrated in Man. Conch., 28,
pl. 7, figs. 1-3. After those figures were drawn, it was opened and found to
have hasal folds as described above, and like those of Fig. 468:9. The ante-
rior part of the infraparictal lamella is very low. The interparietal lamella
is delicate and thread-like but perfectly distinct, and by possessing this
lamella, the type from the Texas coastal plain differs from all other hub-
bardi from Mexico, the West Indies and Florida which I have opened. The
significance of this lamella is uncertain, in the absence of series from the
coast of Texas. It may turn out to be merely occasional, and to be regarded
as an atavistic mutation. This lamella is present in the Miocene species of

Fig. 468. 1-7. Strobtlops hubbardi, Miami, Florida; 8. 9. Lake Helen, Fla. 10-13.
Strobilops uniplicata Sandberger, Miocene of Budenheim, Germany; 12, parietal
lamellae seen through the partition; 13, palatal and basal folds. Enlarged; actual size
shown by lines below figures.
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Discostrobilops. 1If it is a constant character in this region, a separate =ub-
species is indicated for the Florida form.

The usual form of the species is light brown, glossy, finely costulate
above, striate beneath. Infraparietal lamella either wholly immersed (as
in Fig. 468: 3, 4) or having a very low extension forward. No nterparietal
lamella. Basal folds typically three (Fig. 468:7), but frequently four, and
in rare cases five in immature shells (Fig. 468:1, 8, 9). Lip narrow, but
slightly thickened, more or less brown-tinted.

In a young shell from Miami 1.2 mm. diameter (Fig. 468:5) there are no
basal folds, but the two parietal lamelle are well developed. Folds are
present but small in a shell 1.5 mm. diameter, and at 2.2 mm. (Fig. 468:6)
they are longer than in an adult of the same lot (Fig. 468:7).

The parietal lamelle of S. Aubbard: generally appear to be smooth, but
under a high power the rounded edge is seen in the most perfect specimens
to bear irregularly and sparsely-placed little points directed towards the
aperture, and some minute granulation, but without a trace of nodes.

Family XX. PUPILLIDAE
Pupilladae Turton, 1831, Man. Land and Fresh-water Shells Brit. Is., pp. 8, 97, for
Pupa (= Pupilla) and Vertigo.

Pupillidac Pilsbry, 1916-1935, Man. Conch., vols. 24-28, monograph.—Steenberg,
1925, Etudes sur I'anatomie et la systématique des maillots, in Videnskapelige
Meddelelser fra Dansk naturhistorisk Forening, vol. 80, anatomy.—H. B. Baker,
1935, Man. Conch., 28:191-209, anatomy.

Vertiginidae Stimpson, 1851, Shells of New England, p. 53. for Vertigo, including
Columella.

Pupidae, in part, of many older authors.

Small Orthurethra with elongate (ovate to cylindric or rarely depressed)
shell, rimate or umbilicate, typically with five laminae or teeth in the trun-
cate-oval or rounded aperture: angular, parietal, columellar, upper and lower
palatal; but part or all of them are often wanting. When teeth are present
in youth they are not continuous with, or corresponding to, those of the adult
stage. Penis with an epiphallus and a lateral fork bearing an appendix, or
simple, without appendix. Prostate gland short, posterior. Spermathecal
duct of medium length.

A large family of small or minute snails, comprising over forty genera
and nearly 700 recent species, distributed over all the continents and most
islands.

The shape of the shell is changed from the usual ovate or cylindric form
in some genera, but not especially in the direction of other families of Orthu-
rethra. From the strict homologies of the five primary teeth throughout the
family it seems likely that the original pupillid stock possessed them, but in
all of the derivative lines of descent (subfamilies) there are forms with the
full tooth formula, together with others in which there has been redue-
tion or total loss of teeth. In the collateral family Valloniidae there is no
trace of a five-plicate aperture in any of the living or fossil forms, though
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two of the leading genera are known by many species from Paleocene to the
present time.

It is believed that the Pupillidae had originally an appendix on the penis
and a forked penial retractor, such as occurs in some of the related families;
but in several phyletic lines these penial appendages have been lost through
secondary simplification.

Terminology of the teeth of Pupillidae

As the specific characters and classification depend largely upon the
apertural teeth, and the principal ones are homologous throughout the fam-
ily, a terminology is essential for their recognition and description. This is
sufficiently shown in the diagram, fig. 469.5

Lamelle

|
AR J’

N
V]

eee=\-==+ Infraparietal
ANGUL
Twin

\.--\- PARI

o Suprapalatal
Supracolumellar ----\_.{--. .
% ---}-— UPPER-PALATAL | &
2 f COLUMELLAR =-------} - - /-=~4===. Interpalatal &
~ | Subcolumellar ~ —=--=--% -~ =--j-~~ LOWER-PALATAL :i
s “--- A== Infrapalatal é
"=~ Basal

Fig. 469. Terminology of pupillid teeth, the five primary lamellae and folds in-
dicated by capitals. Diagrammatic.

All teeth, tubercles or laminae situated upon the parietal wall and the
columellar margin are called lamellae, whatever their shape. Those within
the outer and basal margins are called folds (or plicae).

The number and general arrangement of teeth can be indicated briefly by
use of a formula, thus: 2-2-3 denotes 2 teeth on the parietal margin, 2 on
the columella and 3 within the outer and basal margins; 1-0-0 indicates only
a parietal tooth present.

The embayment of the peristome often present above the upper-palatal
fold is termed the sinulus.

80 The terminology now used is an amplification of that of L. Pfeiffer. 1848.
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History.—The first American Pupillidae were described by Thomas Say
in 1816 to 1822. After the early work of A. A. Gould and Amos Binney,
1840-51, describing numerous species, the pupillids were critically studied by
E. 8. Morse, 1864-68; the results of work up to 1878 being incorporated by
W. G. Binney in Terrestrial Mollusks, vol. 5. In 1889 and the following
twenty years Dr. Victor Sterki published a series of papers which made him
the first American authority on Pupiilidae. By his personal influence and
writings, conchologists throughout the country were led to observe and col-
lect these and other minute snails. The species of the mountain states were
little known until those of Arizona and New Mexico were collected by E. H.
Ashmun, and in Colorado were studied by T. D. A. Cockerell. This field
was extended by Pilsbry & Vanatta, 1900, and Pilsbry & Ferriss, 1906-1910.
Brooks & Kutchka published an illustrated account of West Virginian pupil-
lids in 1938. The family was reviewed by the author in Manual of Con-
chology, vols. 24-28, the present account being abbreviated from that work,
with additions and alterations. The anatomy of American species is known
chiefly by an essay by H. B. Baker, 1935, published in Manual of Con-
chology, vol. 28. '

Classtfication

Four subfamilies represented in America may be briefly characterized
thus, the North American genera given for each:

Tentacles present; radula with bicuspid lateral teeth, marginals with several or many
cusps, the inner one largest.
Penis without appendix; retractor simple, GAsTROCOPTINAE (Gastrocopta, Chacnaxis).
Penis branched, bearing an appendix; retractor forked, PupmiLiNae (Pupilla,
Pupoides).
Tentacles subobsolete or wanting; teeth of radula with accessory cusplets, the laterals
tricuspid. marginals with three larger cusps; or all the side teeth may have two
subequal cusps and some interstitial cusplets.

Penis provided with an appendix; retractor forked, NEsopurINaE (Pupisoma,
Bothriopupa, Sterkia).
Penis without appendix; retractor simple, VERTIGININAE (Vertigo, Columelia).
Key to genera ®

1. Angular and parietal lamellae converging inward and more or less concrescent, or

wholly united into one sinuous lamella .........c.viiiriniiiiiiiiiiiniaenan, 2

Angular and parietal lamellae distinct and separate, or one or both may be lack-
I vttt iit ittt ea et teaa ettt anana et s e e

2. Shell perforate or rimate, the internal axis slender .................... Gastrocopta

Shell widely umbilicate, internal axis large ............cvveiiiiiiiinan, Chaenaxis

3. Peristome more or less expanded, thickened, or with a smooth finish ......... 4

Peristome thin and sharp, unexpanded except at columellar margin, without a
smoothly finished edge; no teeth ... ...ttt

4. CylinIric or tapering shells, 33 to 6 mm. long ...........c..ciiiiiiiinnants 5

Ovat to cylindric shells, 1.5 to3mm.long .....coooiiiiiiiiiiiiiiiiiiinneaans 6

81 A key using only characters of the shells is necessarily artificial.
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5. Whorls narrow, of slow increase; shell eylindiic with blunt ends ......... Pupilla
Whorls increasing in width more rapidly; shell tapering or subcylindric with taper-
INE SUMMIt . .ertvnitreiiieiiiieeneeeneannenneenseneeannnnnsses. Jupoudes

6. Angular and parietal lamellas long. the former emerging to the lip-insertion;
eylindrie, 1.5 to 2 mm. long ...... ..ot Sterkia
Angular lamella wanting (or minute, in the lip-angle); parietal, columellar and 1 or

2 palatals present; surface pitted or granulose; ovate-conic .......... Bothriopupa
Angular lamella not near the insertion of lip, if present; teeth 0 to 9; shell smooth

or striate, ovate to eylindric ......coviiiiiiiiii ittt i Vertigo

7. Shell eylindric, of 5% to 9 whorls, aperture small ... ................... Columella
Shell obesely ovate-conic, of 3 to 5 whorls, aperture large .............. Pupisoma

Subfamily GASTROCOPTINAE
Gaslrocoptinae Pilsbry, 1918, Man. Conch., 24:x; 1935, 28:ix.
GASTROCOPTA Wollaston

Gastrocopla Wollaston, 1878, Testacea Atlantica, p. 515—Pilsbry, 1916, Man.
Conch., 24:6, type G. acarus (Bens.).

Leucochilus Boettger. 1881, Conchologische Mittheilungen, 1:64, Type Pupa armi-
fera. Not Leucochila von Martens, 1860.

Bifidaria Sterki, in Pilsbry, 1891, Proc. Acad. Nat. Sci. Phila.,, p. 315.—Sterki,
Nautilus, 6:4, 99.—Dall, Nautilus, 17:116, type B. servilis (Gld.)

Eubifidaria Sterki, 1893, Nautilus, 6:101, type “ P. hordeacea Gabb ” of Sterki,=G.
cristata (P. & V.).

Includes also the subgenera Albinula, Vertigopsis and Privalula Sterki, Staurolrema
Pilsbry, and Immersidens P. & V.

The shell is rimate or perforate, cylindric or ovate-conie, having the
angular and parietal lamellae more or less completely united into one bira-
mose, bifid, lobed or sinuous lamella (or rarely the angular lamella is want-
ing). Columellar lamella present; palatal folds present (except in G. corti-
caria) ; lip well expanded.

Genitalia characterized by the absence of appendages of the penis, which
has the retractor inserted near the end; epiphallus well developed, vagina
very short; spermathecal duct rather long. Central teeth of radula tri-
cuspid, much narrower than the laterals which are bicuspid; marginals with
prominent mesocone and several ectocones.

Locomotion rhythmic; in G. armifera about 4 waves visible at one time.

Distribution—Nearly world-wide in tropical and temperate regions, but
wanting on many oceanic islands and in the recent European fauna, though
represented there as Oligocene to Pliocene fossils. Species and individuals
are most numerous on limestone terrains or where the country rock contains
considerable lime, living under stones or wood or among leaves. The ab-
sence of this genus on the West Coast is remarkable.

Gastrocopta is the most widely distributed genus of the family. The
subgenera fall into two main groups: (1) a northern series, comprising sub-
genera Albinula, Vertigopsis, Staurotrema and Privatula in America, with
various other forms in Eastern Asia and the European Tertiaries; and (2) a
tropical and southern continent series, with Gastrocopta s.s. and Immer-
sidens, also the related genus Chaenaxis, together with some other extra-
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limital forms. A few species of this austral series extend northward into
temperate North America, where they meet the group of northern genesis.

Fig. 470. Gastrocopla pentodon in movement. Cape May, N.J.

G. armifera of the subgenus Albinula, and G. octonaria of the typical
group have been dissected by H. B. Baker, whose account follows.

GasTrocoPTA (ALBINULA) ARMIFERA (Say) Fig. 471:5to 7. The descrip-
tion is founded on animals from Williams Canyon, near Manitou, Colorado,
collected Sept. 19, 1931, but specimens from near Spearfish, South Dakota,
collected a week earlier, and from near Philadelphia, collected in the spring,
have the same structure. Male organs, although small, seem to be always
developed. No embryos have been observed.

Ovotestis (Fig. 5) with three lobes of clavate alveoli; carrefour elongate
and enlarged at both ends. Oviduct with apical half (uterus) swollen and
apically convoluted; basal half slender; cul-de-sac slender and almost as
long as uterus. Spermathecal sac imbedded near middle of uterus. Epi-
phallus (Fig. 6) swollen and internally papillate in first half; slender and
simpler towards entrance into penis which is without definite papilla. Penis
small and slender; swollen apically, where it has thick walls and 1s prolonged
some distance beyond epiphallar entrance. Penial retractor arising from
diaphragm and inserting slightly below epiphallus. Atrium short. Right
inferior as well as ommatophoral retractors passing through penioviducal
and attached to both sides and to vas deferens by slips of muscle; right free
retractor with large branch to atrium. Radular formula (Fig. 7): 18-1-
(8 4 10), with 82 rows (T); central about half width of 1st lateral, with
short reflection and 3 small cusps; marginals with prominent mesocone and
with few ectocones.

(GASTROCOPTA (8.5.) ocTONARIA Pilsbry. Fig. 471:3 and 4. The animals
are from Bonaire, Dutch West Indies, collected August, 1922; they may be

Fig. 471. 1, 2, Pupoides nitidulus Pfr., Aruba, Dutch West Indies. 1, genitalia;
2, radula. 3, 4, Gastrocopta octonaria Pils., Bonaire, Dutch West Indies. 3, terminal
genitalia; 4, radula. 5-7, Gastrocopta armifera Say, Williams Canyon, Colorado. 5.
genitalia, 6, penis and accessories from glycerin jelly mount; 7, radula. 8. Nesopupa
wesleyana Anc., Kalihi, Oahu. Radula. 9, 10, Bothriopupa tenuidens C. B. A., Jamaica.
British West Indies. 9. radula; 10, terminal genitalie.
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Drawn by H. B. Baker
Fig. 471. See bottom of page 872 for legend.
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stout examples of G. curacoana Pilsbry (teeth of shell destroyed to see ani-
mals and vice versa). Only salient differences from G. armifera are noted.

Free oviduet (Fig. 3) stouter; vagina relatively longer. Epiphallar en-
trance nearer apex of penis. Radular formula (Fig. 4): 12-1-(4 4+ 8);
marginals usually broader and often with more ectocones.

Key to subgenera

1. Parietal wall and columella with one or two very small teeth .................. 2
Teeth of parietal wall moderately to strongly developed ....................... 3
2. Palatal folds also present ...........cooiiiiiiiiiiiiiiiii i Vertigopsis
No basal or palatal folds and no palatal callus .......................... Privatula
3. Palatal folds standing on a white callous ridge; aperture nearly filled by the large
171 + W e e Albinula
Palatal folds not connected by a callus ...... ... ... i, 4
4. Angular and parietal lamellae diverging forward, the tooth like a mirrored letter y
Immersidens

Angular and parietal lamellae concrescent into one sinuous or bilobed lamella.
Gastrocopta
Angulo-parietal lamella simple, bent; shell whitish-translucent with 4 teeth in cross
AITANZEIMENL . ... oturniecuneeraneeoeassoaocacosersaseeacsssnsssanes Staurotremna

Subgenus ALBINULA Sterki

Albinula Sterki, 1892, Nautilus, 6:101, type Pupa contracta Say.

Whitish-translucent gastrocopts having the inner end of the parietal
lamella curved towards the periphery; angular lamella well developed, con-
crescent in varying degree with the parietal; the palatal folds stand upon a
white palatal callus, and a suprapalatal fold is usually developed. Except
in G. armifera, the columellar lamella is horizontal in front and curves to-
wards the base within. The lip is thin and expanded.

Distribution: North America except the Pacific slope; Oligocene to Plio-
cene of Europe.

Key to species

Shell oblong, 33 to 45 mm. long; angulo-parictal lamella lobed and sinuous but not

much bent and not forked in front .................... ...l armifera, proarmifera
Shell ovate-conic, 2.3 to 2.5 mm. long; angulo-parietal lamella bent L-shaped within.
contracta

Shell cylindric, about 1.75 mm. long; angulo-parietal lamella forked in front.
holzingeri, falcis
Gastrocopta armifera (Say) Fig. 472:1-4.
Pupa armifera Say, 1821 Jour. Acad. Nat. Sci. Phila., 2:162.—Binney, Man. Amer.
Land Sh., p. 325.
Bifidaria_armifera Say, Sterki, 1909, Nautilus, 23:52, with var. interpres (p. 52),
stmalis, affinis, abbreviata (p. 53).
Bifidaria armifera var. ruidosensis Cockerell, 1899, Nautilus, 13:36.
Bifidaria clappi Sterki, 1909, Nautilus, 22:108, pl. 8, fig. 4.
Gastrocopta armifera Say, Pilsbry, 1816, Man. Conch., 24:15-21.—Brooks &
Kutchka 1938, Ann. Carnegie Mus., 27:66.—F. C. Baker, 1939, Fieldbook IIl.

Land Snails, p. 99, figs. A-p, varieties—Franzen, 1947, Trans. Kansas Acad. Sei.,
49:417, pl. 1, figs. 8, 9, pl. 2, figs. 10, 11 (N. W. Kansas).
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Pupa. armigera “ Say,” Potiez & Michaud, 1848, and of W. G. Binney, in Warren's
Prelim. Rep. Expl. in Neb. and Dakota in 1855-57, reprint 1875, p. 107.

(?1 Pupa moreletiana Grasset, 1856. Jour. de Conchyl., 5:348, pl. 13. fig. 7
(Canary Is.).

The shell is perforate and rimate, oblong, the summit obtusely conic;
thin, paraffine-white, glossy, weakly marked with very oblique, irregular
growth-strie. Whorls about 63, moderately convex, the last compressed
around the axis. Aperture irregularly rounded. Peristome thin, well ex-
panded, the margins approaching, often (and typically) connected by a
short callus with raised edge across the parietal wall. Angular lamella
joined to the outer lip near its insertion, united with the parietal lamella, its
summit projecting as a short spur on the right side. The columellar lamella,
as seen in a shell broken to show the interior (Fig. 472:3, 4), is subvertical,
advancing slightly downward, then retracted towards the base; giving off a

T

short, horizontal branch in front, and visible in the aperture. Basal lameila
is low and often inconspicuous. Palatal folds stand upon a white callus;
lower-palatal fold short, entering, the upper one shorter; a small supra-
palatal tubercle stands above it. Length 4.4, diam. above aperture 2.2 mm.

Distribution—Eastern United States and Canada: Quebec to northern
Florida, west to Red Deer, Alberta, Dakota, near Boulder, Colorado, Lincoln
Co., New Mexico, and the mouth of the Pecos River, Texas. Type 11624
A.N.S.P,, Pennsylvania.

This species is easily recognized by its large size, oblong shape, the sper-
maceti or paraffin tint and large teeth. In life the shell is daubed with dirt.

It inhabits almost the whole country east of the continental divide, but
is lacking in southwestern New Mexico, southerr Texas, southern Florida,
and the higher parts of the Alleghany Mountain system. It prefers lime-
stone districts. I have selected Germantown, Philadelphia, as the type
locality, the specimens from there agreeing exactly with Say’s.

The columellar lamella, as seen in a view in the back (Fig. 472:3), is
most prominent at the lower third. From this prominence a short horizontal
branch runs forward (Fig. 4), below which the lamella recedes. The peri-
stome is either continued as a thread across the parietal wall, or the inter-
ruption is short. The usual variation in size, in the type locality, is from
4 to 4.6 mm. long, 2 mm. wide above aperture. The short individuals, hav-
ing about the same diameter as the long ones, are quite different in contour,
being oval, while the long shells are cylindric. The basal fold is sometimes
distinct, though low, as in Fig. 472:3, 4, but usually it is less conspicuous,
as in fig. 1.

Shells agreeing well with the types are to be found over nearly or quite
the whole range of the species, but there are also several incipient races
which have been defined by Dr. Sterki. The most tangible differential fea-
tures of these races are found in the shape of the columellar lamella, but all
details vary by easy stages. The areas of the several named forms are not.
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well defined. Most of the named forms do not appear sufficiently detached
to be named as races; but the data are given here for what they may be
worth.

Form interpres Sterki. “ Near the typical form, generally somewhat
slender; inferior columellar lamella rather high up; the base is narrow inside
and more keel-like outside; the aperture is narrowly rounded at the base,
and from this feature specimens are easily recognized. More than any other
form this shows clearly that the so-called * basal ’ is really an inferior colu-
mellar.

“ Distribution: Southern, especially southwestern; it appears to be the
prevalent form in Kansas, Arkansas, Oklahoma, and thus represents a geo-
graphical variety.” (Sterki.)

This form is so intimately related to the typical armifera that I am un-
able to segregate it. I never identified it. Only two sets in the Sterki col-
lection, Carnegie Museum, Fort Gibson, Okla., and Wichita, Kans., but the
type cannot be found.

Form similis Sterki. Fig. 472:6. ““ Averaging somewhat smaller, more
cylindric; striae slighter; more milky-whitish; peristome never continuous ”.
This is very close to armifera, the columellar lamella being practically the
same, but the margins of the peristome are separated rather widely above.
* Northern New York to Iowa, Minnesota.”

Type 62.22516 C.M. from Rose Hill, Ontario.

Form affinis Sterki. Fig. 472:5. Rather small, 3.4 to 4 mm., near similis
but less cylindric; peristome never continuous. The lobe of the columellar
lamella is rather thin, abrupt above, and the forward branch is almost obso-
lete. Difficult to distinguish from the typical armifera and from similis.

From Fairport, Ohio, in sand dunes on Lake Erie, 62.22500 Carnegie
Mus., probably type lot, but not so designated. Also Michigan, Indiana to
Minnesota and Kansas, where it is common; Evansville, Wisconsin.

Gastrocopta armifera abbreviata (Sterki) Page 832, fig. 474:1-3.

Vertical lobe of the columellar lamella quite short, placed low on the
pillar, its short forward branch as in armifera; basal fold well developed.
Length 3.3 to 4.2 mm.

Bismarck, North Dakota. Type 6222700 Carnegic Mus., to the Rio Grande, Val
Verde Co., Texas, and from the Missouri River and Caddo Parish, La., west to Trini-
dad, Co!lo. and Las Vegas, N. M. A form of the prairie states and semiarid country
westward,

In a garden near Lincoln, Neb., J. B. Clark found several gigantic speci-
mens, length 5.4 mm., diam. 2.3 mm., 7§ whorls; aperture normally devel-
oped. The usual form, 3.5 to 4 mm. long, was present in abundance.

Gastrocopta armifera ruidosensis (Cockerell) Fig. 472:10, 11.

The teeth are more massive than in the typical or any of the preceding
forms, making the orifice much narrower. Columellar lamella large and
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generally more massive; the parietal distinctly bifurcate below; the columel-
lar rounded, rather than triangular in profile, and the lower palatal much
more deeply situated within the aperture.” (Leonard.) Probably to be
ranked as a subspecies of armifera, but I have not seen it.

Gastrocopta tridentata (Leonard) Fig. 473:1, 2.
Columella tridentala Leonard, 1946, Nautilus, 60:20, pl. 3, figs. 1, 2.

“ Diagnosis: Shell large, elongate, cylindrical with three well-developed
lamellae; a strong angulo-parietal and a deeply immersed, rounded columel-
lar lamella; whorls 74.

“ Description of holotype: Shell large for the genus, subcylindrical, with
73 compressed whorls; suture well impressed; umbilicus round, small, diam-
eter only } diameter of body whorl; first 3 whorls enlarging rapidly, pro-
ducing bluntly conic apex; remaining whorls increasing in size slowly but
regularly; first 13 whorls with finely granular sculpture, remaining whorls
embellished with fine, diagonal, closely spaced growth lines; last half of
body whorl compressed around axis, subangulate below; aperture small, sub-
triangular; peristome simple, continuous by thin callus across body whorl;
lip relatively heavy (broken ?); lamellae 3; the angular bluntly triangular,
arising near angular lip of peristome and extending downward, curving
slightly toward periphery; fused with parietal lamella except near termina-
tion, which is situated midway along peripheral border of parietal; parietal
lamella (not visible in front view) deeply immersed, thick, heavy, broadly
spatulate, rounded; columellar lamella compressed; peristome, including
lamella, finely punctate. Measurements (in mm.): height, 5.2; diameter,
2.52; height of aperture, 1.5; diameter of aperture, 1.44.” (Leonard.)

Kaxsas: Lower Pleistocene; sec. 35, twp. 14 8. R 11 W; 3 mi. SW Wilson. in
Russell County, Type: Cat. no. 3737, University of Kansas Mus. Nat. Hist.

“ Known only from the type. C. tridentata resembles Columella hasta
in size and shape, but the latter lacks the lamellae, and has 9 whorls.”
(Leonard.)

This enigmatic species may turn out to be a case of gigantism; further
collecting is needed to demonstrate its status. The much smaller (7. pro-
armifera occurred in the same formation. By the absence of palatal folds,
it agrees with the subgenus Privatula, but the shell is otherwise different.
Not seen by the author.

Gastrocopta contracta (Say) Fig. 474:9-12.

Pupa contracla Say, 1822, Jour. Acad. Nat. Sci., 2:374.—W. G. Binney, 1878, Terr.
Moll,, §:207.—Arango, Fauna Mal. Cubana, p. 130.

Pupa deltostoma “ Charp.” Kiister, 1852, Syst. Conchyl. Cab., p. 181.

Pupa nebraskana W. G. Binney, in Warren’s Prelim. Rep. on Expl. in Nebr. and
Dakota in 1855-57, reprint of 1875, p. 107, (Ft. Berthold), name only; quoted
as Pupa nebrascana by W. G. B., Terr. Moll,, 5:213.

Gastrocopta contracla (Say), Pilsbry, Man. Conch., 24:22, with form peninsularis,
p.- 24; Proc. Acad. Nat. Sci. Phila., 1906, p. 144.—Aguayo, 1935, Mem. Soc.
Cubana Hist. Nat., 9:123 (occurrence in Cuba).—Brooks and Kutchka, Ann.
Carnegie Mus., 27:67.—Franzen, 1947, Trans. Kansas Acad. Sci., 49:416, pl. 1,
fig. 5, pl. 2, fig. 1 (N.-W. Kansas).
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The shell is rimate, ovate-conic, tapering from the last whorl to the
obtuse apex, bluish-milky or spermaceti-colored, imperfectly transparent,
glossy, marked with fine growth-strie. Whorls 53, very convex, the last
half of the last whorl straightened, pinched at the base, impressed over the
lower-palatal fold, and on both sides of a low rounded ridge which stands
a short distance behind the peristome (Fig. 474:11). Aperture rounded-
triangular, almost closed by large teeth. Angulo-parietal lamella joining
the lip, angularly bent to the right near the middle, then abruptly becoming
much lower and bent inward (Fig. 9). Columellar lamella large, thin, very
deeply placed, subvertical, the upper end curving forward (fig. 12). A sub-
vertical callus stands in front of 1t, near the margin (Fig. 12). Palatal folds
two, connected by a low callus, the lower one obtuse, transverse, more deeply
placed and larger than the tuberculiform upper fold. Peristome thin, well-
expanded, continuous.

Length 2.5, diam. 1.4 mm.

Length 2.3, diam. 1.3 mm.

Distribution.—Eastern United States and Canada: Maine, Ontario and
Manitoba, south to Miami, Florida, and Vera Cruz, Mexico; Cuba and
Jamaica (probably introduced). Type locality, Occoquan, Virginia.

This species is readily known by the conic shape, and peculiar aperture,
nearly closed by the large teeth. There is some variation in the shape, some
individuals being more shortly conic than that figured. Also in the promi-
nence of the low ridge or crest behind the outer and basal lips, which varies
from strong to very weak.

Its western limit, as represented in the collection of the Academy, is Clay
Co., South Dakota, Payne Co., Oklahoma, and mouth of the Pecos River,
Val Verde Co., Texas. Southward it extends over peninsular Florida in a
slightly different race, but has not occurred on the keys. In the higher
parts of the Alleghany Mountains, (7. contracta seems to be rare, if not
absent.

Form peninsularis Pilsbry. Fig. 474:8. The shells of peninsular Florida
are slightly more fragile than the typical form, and differ by having the
inward continuation of the parietal lamella, beyond the second angular
bend, much lower and often detached from the rest of the lamella. Figured
Type, 91246 A.N.S.P., is from Crystal River, Citrus Co., Florida.

Gastrocopta contracta climeana (Vanatta) Page 887, fig. 4771, 4.
Bifidaria contracta climeana Vanatta, 1911, Proc. Acad. Nat. Sci. Phila., p. 525, figs.
1-3.

‘ Shell similar to typical contracta (Say), but the parietal tooth lacks
the inner continuation, being L-shaped (fig. 4). Alt. 2.29, diam. 1.43 mm.”
(Vanatta.)

Distribution—Gulf coastal plain from Alabama to Texas, and lowlands
of the Mississippi north to Arkansas.
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AraBaMa: near Blakeley, Baldwin Co.; Simpson Island, Baldwin Co., (Clarence B.
Moore) ; Calera and Wetumpka (H. H. Smith). Mississippi: near Anderson Landing,
on the Sunflower River near the confluence with the Yazoo River, Sharkey Co., Type
97,605 AN.SP., O'Neil Landing, Yazoo Co., (C. B. Moore). Louisiana: City Park,
New Orleans (S. N. Rhoads) ; above Eagle Island Landing, Franklin Parish and Syca-
more Landing, Morehouse Parish (Clarence B. Moore). ArkKaNsas: Carlock Place and
Tebbs Place, Ashley Co. and near Menard Landing. Arkansas Co. (C. B. Moore).
Texas: Navidad River bottom, Jackson Co. (J. D. Mitchell).

In its area this subspecies replaces G. contracta. The Floridan form
(peninsularis), in which the inner continuation of the parietal lamella is
weak or interrupted, forms a partial transition between contracta and cli-
meana.

(Named for Mr. Arthur W. Clime, one of Mr. Moore’s assistants, who
collected this race.)

Gastrocopta holzingeri (Sterki) Figs. 474:4-6; 475.

Pupa holzingeri Sterki, 1889, Nautilus, 3:37, 96, 119; Proc. Acad. Nat. Sci. Phila..
1889, p. 414, pl. 12, figs. 4-7—B. Walker, Nautilus, 5:93; 11:82.—Pilsbry,
Nautilus, 14:82. (Mesilla, N. M)

Gastrocopla holzingeri (Sterki) Pilsbry, 1916, Man. Conch., 24:25, pl. 2, figs. 4-6.—
F. C. Baker, 1939, Fieldbook Ill. L. Snails, p. 99, figs. A, B (Will, LaSalle,
Hancock & Jackson counties, Illinois).—Franzen, 1947, Trans. Kansas Acad.
Sci.. 49:416, pl. 1, fig. 4, pl. 2, fig. 4 (Mitchell to Cheyenne counties, n.-w.
Kansas).

Gastrocopta holzingert and G. h. agna, Brooks and Kutchka, 1938, Ann. Carnegie
Mus., 27 pp. 68, 69, text fig.

The shell is c¢ylindrie, transparent or whitish; whorls 5, convex, the last
with an obligue crest some distance behind the outer lip. Aperture broadly
oval, the peristome thin, expanded, not continuous. The inner end of the
parietal lamella curves strongly towards the periphery, and its anterior end
i1s produced forward of the junction with the angular lamella, the two
lamelle diverging forward, the whole, when viewed from the base. shaped
somewhat like a mirror image of the letter y. Columellar lamella thin, high,
and curving down at the inner end. Palatals on a callous ridge. Length
1.7 mm., diameter 0.8 mm.

Distribution..—Ontario and western New York to Helena, Montana,
south to Illinois, Kansas, and Albuquerque and Mesilla, New Mexico. Type
62.20385 Carnegie Mus., from Will Co., Illinois.

G. holzingert differs from G. contracta by its nearly cylindric shape, the
presence of a strong basal fold, the small size, and discontinuous peristome.
The columellar lamella (fig. 6) ascends the axis and towards the upper end
curves forward almost exactly as in G. contracta. It differs from both con-
tracta and armifera by the shape of the angulo-parietal lamella, which is
forked in front, and in a basal view has the shape of the Greck letter A, as

Fig. 474. 1. 3, Gastrocopta armifera abbreviata, Eastport, Iowa; 2, Shawnee Co.,
Kan. 4-8, G. holzingeri, Joliet, Ill. 7, G. h. form agna, Trinidad, Colo. 8. G. contracta
peninsularis, Crystal R., Citrus Co., Fla. 9, 12, G. contracta, Troy, N. Y.; 10, Fairfax
Co.. Va.; 11, Washington, D. C.
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Gastrocopta falcis Leonard Page 879, fig. 473 :6.
Gastrocopta falcis Leonard, 1946, Nautilus, 60:22, pl. 3, fig. 6.

“ Diagnosis: A small species, the shell about 1.7 mm. in height. The
shell is cylindrical, with 5 whorls. Seven lamellae, the angular and parietal
widely divergent, the latter curving strongly toward the periphery. The
columellar lamella rises low in the orifice, extends toward the parietal, and
is then reflexed toward the periphery, extending nearly to the free edge of
the lip. The basal plica is transverse in the cavity; the lower palatal is
large, deeply entering, elongate, and curved toward the periphery; upper
and suprapalatals not unusual.

“ Description of holotype: Shell small, cylindrical, narrowly perforate;
whorls 5 in number, moderately convex; summit obtuse; suture deeply im-
pressed; first whorl microscopically granular, remaining whorls minutely
punctate and striate; body whorl compressed around axis, broadly angulate
below; aperture rounded below, squarish above; peristome thin, simple, and
reflected, lips approaching, scarcely connected by a thin callus on body
whorl; a constriction behind reflected lip of peristome, followed by a heavy
crest on right side only; behind the crest an axially elongate, depressed scar
indicates position of lower palatal plica. Lamellae 7 in number; angular,
thin, high, confluent with angular lip of peristome above, and with parietal
lamella below; it curves slightly forward, and is deflected toward the peri-
phery; parietal lamella heavy, widely divergent from angular above; below
the lower end of the angular, where it is strong, high, and rounded, the
parietal lamella curves toward the periphery; columellar lamella highly
specialized; it arises low in orifice as a high plate extending toward the
parietal, turns slightly upward, and extends straight forward on the columel-
lar wall of the peristome to the point where the lip flares, where it ends in
a thickened callus; the whole resembling a pruning knife with the thin edge
turned toward the columella. No subcolumellar denticle; basal plicae
heavy, triangular, deeply placed in the cavity; lower palatal plica arising
broadly from the callus on which are set also the basal and upper palatal
plicae, deeply entering, to a point above the termination of the angular, free
surface plane; upper palatal plica less deeply placed, high, toothlike; two
minute, conical suprapalatal plicae. Denticles and walls of orifice smooth
and glistening.” (Leonard.)

. . Aperture Aperture
Height Diameter Height Diameter Whorls
Type 1.7 mm. 87 mm. .62 mm, .55 mm. 5
Paratype 1.5 mm. =~ .87 mm. .62 mm. .59 mm. 5
Paratype 1.75 mm. .87 mm. .62 mm. .55 mm. 5

Kaxsas: Lower Pleistocene; SW } sec. 2, twp. 31 S, R 28 W; 6 mi. N. Meade,
Meade County, Type: cat. no. 3729, University of Kansas Mus. Nat. Hist.

“ Only four examples known; one from the type locality, and three (one
broken) from Pyle Ranch deposits, NE ] sec. 11, typ. 30 S, R 23 W, Clarke
County, Kansas. There is no significant variation from the type among
these individuals. Even more nearly cylindrical than G. k. agna Pilsbry
& Vanatta, it is obviously related to this form, but it differs from agna in the
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following details: angular and parietal lamella more divergent anteriorly;
parietal curving more strongly toward the periphery; columellar lamella gen-
erally similar in form, but projecting further from the axis near its origin,
extending further upward, and extending further forward on the peristome;
basal plica transverse in the cavity; lower palatal larger, entering more
deeply, elongate, and slightly curved toward the periphery, its free edge
plane, upper palatal and suprapalatal not unlike the corresponding lamellae
in agna.” (Leonard.)
Not seen by the author.

Subgenus VERTIGOPSIS Sterki
Vertigopsis Cockerell ms., Sterki, 1893 Nautilus, 6: 101, type P. curvidens Gld.
Vertigopsis differs from Sinalbinula chiefly by the weakness of the
parietal lamell®, the angular being very small or wanting, and the parietal
short and simple.
It is not directly related to other American groups of the genus, having
evidently been derived from the Asiatic section Sinalbinula.

Key to Species

1. A distinet palatal callus within the outer lip ............ccoiiiiiiiiiant 2
No distinet palatal callus .........ciiii ittt it ettt 4
2. Shell ovate-conic, usually with 7 teeth; length 1.7 to 2 mm ........... tappaniana
Shell oblong-conic or eylindric .........coiniiiiiiii i 3
3. Oblong-conic, with 5 to 8 teeth; 15 to 1.8 mm. long ................... pentodon
Cylindrie, with & teeth ... i, pentodon gracilis
4. Ovate-conic, with 4-5 teeth; 12X 1 mm ........ooiiiiiiiiiiiiinannnns carnegiei
Cylindric, with 3 to 5 teeth; 16-19 mm. long ........................ pilsbryana
Gastrocopta pentodon (Say) Fig. 477:2, 3, 5-8.

Vertigo pentodon Say, 1821, Jour. Acad. Nat. Sci. Phila., 2:376. Pennsylvania.

Pupa pentodon Say, W. G. Binney, 1878, Terr. Moll., §:200—Stearns, 1893, N. A.
Fauna No. 7, p. 273, Charleston Mts., Nevada.

Bifidaria pentodon Say, Pilsbry & Vanatta, 1906, Nautilus, 19:121, pl. 6, 7, figs. 1-
41 (variation).

Gastrocopla pentodon Say, Pilsbry, 1916, Man. Conch., 24:28, pl. 3, figs. 2, 3. 5-8—
Brooks & Kutchka, 1938, Ann. Carnegie Mus., 27:70.

Pupa curvidens Gould, 1841, Invert. Mass,, p. 109. Lynn, Mass.

Pupa cincinnatiensis Judge, 1878, Quart. Jour. Conch., 1:343.

Pupa montanella Cockerell, 1889, Jour. Conch., 6:63. Colorado.

Pupilla floridana Dall, 1885, Proe. U. S. Nat. Mus., 8:261, (Archer, Alachua Co.,
Florida).

Pupa curvidens var gracilis Sterki, 1890, Nautilus, 3:119.

The shell is rimate, oblong-conic with obtuse summit, clear corneous or
whitish, smooth. Whorls 5, convex, the last with a rounded ridge or crest

Fig. 477. 1, 4, Gastrocopla conlracta climeana, type. 2. 3, G. pentodon, Lebanon
Springs, N. Y.; 5, Ventnor, N. J.; 6, Ocean City. N. J.; 7. 8 Troy, N. Y. 8. G.
tappaniana, Philadelphia, Pa. 10, 12, G. pilsbryana, Oak Creek, Arizona; 11. Santa
Catalina Mts., Arizona.
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(low or well developed) close behind the lip, and flattened near the base
behind the ridge. Teeth typically five, the angulo-parietal lamella almost
simple and straight, columellar lamella thin, horizontal; the palatal folds
stand upon a low callus ridge, the lower fold compressed and entering a little
more deeply than the smaller, tuberculiform upper one. Accessory denticles
are usually developed in the subcolumellar, basal and interpalatal positions.
The peristome is thin, narrowly expanded, with a thin, straight, parietal
callus between the widely separated ends.

Length 1.8, diam. 1.1 mm.
Length 1.5, diam. 0.8 mm.

Distribution—Eastern United States and Canada: Prince Edward and
Magdalen Islands to Alberta, south to central Florida and Texas; New
Mexico; west in Arizona to the Santa Cruz River. Eastern Mexico and
Guatemala. Type loc. Pennsylvania.

This species has an extraordinary zonal range. It is found over a greater
area than any other North American Gastrocopta. It may be recognized
by the small size, spermaceti or bluish-white color and simple parietal tooth,
with lip-teeth arranged on a white callous rim. It is most easily obtained
by dirt or leaf sifting. It lives on wooded hillsides or in well-drained groves,
among leaves in the underbrush; also “ is common among moss and grass in
forest and on open slopes.” '

The variations in shape and teeth have been illustrated in Nautilus, 19,
pl. 6, 7, figs. 1-41. Fig. 477:2, 3 are typical pentodon, which has 5 teeth.
The parietal lamella “ is really composite, that is, composed of the parietal
and the angular, although the latter is generally quite small, a mere ap-
pendage of the former. In many specimens of pentodon it is quite distinet,
as in Fig. 477:6; and “ in some the whole lamella is even bifid, somewhat
like that of B. holzingeri” (Sterki). More commonly, and typically, the
angular lamella is wanting, or so small that it is not distinguishable from
the parietal (Fig. 477:2). The columellar lamella descends spirally (Fig.
477:5).

The development of a crest behind the lip varies a good deal, from weak
to very strong, with all intergrades.

The increase in number of accessory denticles or teeth culminates in the
form named curvidens, represented in Fig. 477:7, 8. There is absolutely
no line to be drawn between pentodon and curvidens. The number of teeth
varies from 5 to 9 in perfectly adult shells of the same gathering from one
spot. Gould’s type of curvidens had 9 teeth. It was from Phillips Point,
Lynn, Massachusetts.

It may be stated as proven that some colonies consist of * pentodon”
and intermediate forms; some of “ pentodon,” intermediate and “ curvidens”
forms; and some of the intermediate and “ curvidens” forms. We have
found no large gathering of wholly typical pentodon or entirely curvidens.
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Either form may be found with a low or high erest—this being usually more
constant in any one colony than the number of teeth or the size and shape
of the shell. The only theory upon which curvidens could be retained as a
species or subspecies would be to assume that two species are living in a
state of hybridi=m.

The development of an infraparietal denticle is extremely variable in
many lots. This infraparietal tubercle is exactly comparable to that of
some Asiatic species, such as G. armigerella of Japan and China. It is not
found in other American Vertigopsis, though occasionally developed in the
typical section of (Fastrocopta. )

P. floridana Dall, figured in Nautilus, 19, pl. 6, fig. 9, a cotype from the
author, is absolutely identical with curvidens. The var gracilis Sterki is
* long slender, nearly cylindrical, with only 5 typical lamellae.” From New
Philadelphia, Ohio; also Rhode Island, Tenncssee and Alabama. The name
is preoccupied, but it is not considered a valid race, merely an extreme of
variation.

Gastrocopta tappaniana (C. B. Adams) Fig. 477: 9.

Pupa tappaniana *“ Ward” C. B. Adams, 1842, in Thompson's History of Ver-
mont, p. 158.

Pupa tappiana Ward, Pfeiffer, 1842, Symb. Hist. Hel., 2:55.

Gastrocopta tappaniana C. B. Adams, Pilsbry, 1916, Man. Conch., 24:33.—Brooks
and Kutchka, Ann. Carnegie Mus., 27:71.—Franzen, 1947, Trans. Kansas Acad.
Sei., 49:418, pl. 1, fig. 6, pl. 2, fig. 3.

Pupa pentodon {. curla Sterki, 1894, Land and Freshwater Moll. New Philadelphia,
p- 5; Nautilus, 19:134.

The shell is larger than pentodon, markedly conic though obtuse; only
one tooth on the parietal wall, usually 6 on the columellar, basal and outer
margins, those on the latter standing on a strong rib. Lower-palatal fold
usually not so long and entering as in G. pentodon.

Length 2, diam. 1.2 mm.

Length 1.7, diam. 1.1 mm.

Distribution—Ontario and Maine to Virginia and Alabama, west to
South Dakota and Kansas, southwest to Arizona, but not known from the
southeastern Atlantic States, Virginia to Florida. Type locality, Vermont,
coll. Amherst College.

It is rather a common species in central Arizona, the westernmost locality
being Jerome, Yavapai Co., a little west of the 112th meridian. Southward
it has been found near the Mexican boundary in the Huachuca Mountains
(Tanner canyon, 6000 ft.).

While it must be admitted that occasional individuals are intermediate
between tappaniana and pentodon, yet the two forms are quite readily separ-
able in the great majority of lots. They differ in station, tappaniana being
found in low, moist places, under wood, often with Vertigo ovata, while
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pentodon lives in dryer situations, as Dr. Sterki has noted. G. tappaniana
is not known from the southern Atlantic states, Virginia to Florida, but its
range extends to the Gulf of Mexico in Alabama.

G. pentodon was long known as Pupa curvidens, and G. tappaniana as
P. pentodon. In W. G. Binney’s several publications the two are united
under P. pentodon, the wood-cut representing tappaniana.

Form curta Sterki. “ Examples from wet places are small and short
ovoid.” New Philadelphia, Ohio.

Gastrocopta carnegiei (Sterki) Fig. 480: 5.
Bifidaria minuta Sterki, 1916, Nautilus, 29:105. Not Pupa minuta “ Say.” Pfeiffer,
1842, — Gaslrocoplta procera.
Bifidaria carnegiet Sterki, 1916, Nautilus, 30:84.
Gastrocopla carnegiei (Sterki), Pilsbry, 1916, Man. Conch., 24:35.

Shell ovate-conic with the apex nearly pointed, narrowly umbilicate and
shortly rimate; whitish. Whorls 4 to 4}, well rounded with deep suture.
Surface with very slight, irregular striae. Aperture rather large, well
rounded; peristome sharp, not expanded, a very slight crest close to the mar-
gin; inside with a very slight callus or none. Parietal lamella rather large,
nearly simple; columellar moderate, a basal fold near the base or wanting;
two palatal folds. Length 1.2 mm., diam. 1 mm. Others 1 X 0.9 mm.

Onio: woods north of Geneva, Ashtabula Co. Type no. 1990, Sterki collection of
N. A. Pupillide, Carnegie Mus.

¥ This Bifidaria is near tappaniana Adams, but differs from that species
as follows: it is much smaller, more conical, the whorls are less in number,
more rapidly increasing, more convex, the last is comparatively larger; there
is no callus in the palate or a very slight one, the palatal folds are longer
and there are no secondary ones.” (Sterki.)

The type and only perfect specimen of the three found is figured. It
appears to be distinct from pentodon and tappaniana, but in so variable a
group further specimens are required for a full understanding of its relation
to these species.

Gastrocopta pilsbryana (Sterki) Page 887, figs. 477 :10-12; 478.
Pupa pilsbryana Sterki, 1890, Nautilus, 3:123. Colorado River.
Gastrocopta pilsbryana Sterki, Pilsbry, 1916, Man. Conch., 24:36; 28:64.
Pupilla stonert Chamberlin & Jones, 1929, Bull. Univ. Utah, 19:83, fig. 32.

The shell is cylindric, colorless, with a faint bluish tint, smooth; whorls
moderately convex with a rather impressed suture, the upper ones tapering
to the obtuse apex, the last whorl with extremely weak crest behind the lip,
and an impression over the lower-palatal fold. Aperture subovate, with ap-
proaching margins, the peristome somewhat expanded, thin, without a callus
in the palatal wall. Parietal lamella rather high, simple; columellar lamella
horizontal. Upper-palatal fold small, the lower more deeply placed and
larger; basal fold very small or wanting. Length 1.6 to 1.9 mm., diam. 0.8
to 0.9 mm.; about 5 whorls.
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Subgenus STAUROTREMA new subgenus

The shell is translucent white, cylindric, without prelabral crest; aperture
with four teeth in form of a cross: a strong, nearly simple angulo-parietal,
smaller columellar lamella and upper and lower palatal folds. Type G.
quadridens.

Gastrocopta quadridens Pilsbry Fig. 480:7, 10.

Bifidaria quadridentata Sterki, 1899, Nautilus, 12:125. Not Pupa quadridentata
Klein, 1853, also a Gastrocopta.

Bifidaria quadridens Sterki, Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Sci. Phila,,
p. 607, undefined (lapsus calami).

Gastrocopta quadridens Pilsbry, 1916, Man. Conch., 24:57, pl. 10, figs. 7, 10.

The shell is subeylindrie, slowly tapering upward, the apex obtuse; trans-
lucent whitish; of 6 convex whorls, the last with a slight impression over the
lower-palatal fold but no crest behind the lip. Peristome thin, moderately
expanded, with four teeth in form of a cross: angulo-parietal lamella strong,
nearly simple; columellar lamella and lower-palatal fold smaller but well
developed; upper-palatal fold smaller than the lower.

Length 2.7 mm., diameter 1.3 mm.
Length 3.1 mm., diameter 1.3 mm.

New Mexico: Capitan Mts,, Lincoln Co., Type 62.21981 Carnegie Mus. (E. H. Ash-
mun); Mogollon Mts., Socorro Co.; Black Range. Sierra and Grant counties (Ferriss
and Pilsbry). Arizoxa: Bill Williams Mt., Coconino Co. (Pilsbry and Ferriss); Mt.
Mingus, near Jerome, Yavapai Co. (Ashmun); Santa Catalina and Chiricahua Mts.
(Ferriss). UtaH: Fish Lake, Sevier Co. (Chamberlin).

This is a strikingly distinct species. By the very thin, translucent,
paraffin-white shell, without a crest behind the thin lip, it recalls G. corti-
caria, which is perhaps the species most nearly related. The angulo-parietal
lamella is simple, as in pentodon or pilsbryana, or sometimes an extremely
minute trace of the forward end of the parietal lamella, appearing as a
branch on the columellar side, may be seen near the outer end. The lower
or free edge of the parietal lamella is bent towards the columella as in G.
cristata. The lower-palatal fold is usually rather long. The columellar
lamella is transverse, as in the procera group, and there is no callus below
it. In a great number seen, none has a basal fold.

It is a common shell in the heavily forested and humid upper zone of the
Santa Catalina Mountains, north of Tucson, Arizona, and in the Black
Range, New Mexico, but very rare in the Chiricahua Range, at the southern
limit of the species, where it occurred in Barfoot Park, 10,000 ft. elevation.
Its stations are chiefly between 7,000 and 11,000 ft.

Subgenus PRIVATULA Sterki
Privatula Sterki, 1893, Nautilus, 6: 101, monotype P. corticaria Say.

The shell is whitish, without palatal callus or folds, the columellar
lamella minute, tubercular; angulo-parietal lamella small and straight, its
crest bilobed.
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The teeth are reduced more than in any other Gastrocopta. Only one
species is known. It is probably related to Staurotrema, also to Albinula
and Sinalbinula, from which it differs by the absence of palatal callus and

folds.

Gastrocopta corticaria (Say) Fig. 480: 1-4.
Odostomia corticaria Say, 1816, Nicholson's American edition British Encyclopedia,
i, pl. 4, fig. 5.

Pupa corticaria Say, W. G. Binney, 1878. Terr. Moll., 5:209.
Gastrocopla corticaria Say. Pilsbry, 1916, Man. Conch., 24: 52—Brooks & Kutchka,
1938, Ann. Carnegie Mus., 27:72.

The shell is minutely rimate, nearly cylindrie, tapering slightly to the
very obtuse summit; thin, translucent-white, almost smooth, very faintly
marked with growth-lines. Whorls 53, quite convex, the last rounded
basally, without a crest behind the lip. Aperture irregularly oval; peristome
thin, well expanded, the lip-ends widely separated. Angular and parietal
lamell® united into one small bilobed lamella, or almost separate.
Columellar lamella very low, subvertical, a minute tubercle in front of its
lower end. Length 2.5, diam. 1 mm.

Distribution—Maine and Ontario to Minnesota, south to St. Simon’s
Island, Georgia, and Gainesville, Florida, northern Alabama and Alexandria,
Louisiana. Type locality, Philadelphia, Pa.; Neotype 64524a A.N.S.P.

G. corticaria has the teeth more reduced than in any other Gastrocopta.
The angular lamella is variable, sometimes rather well developed, as in
figures 1, 4, sometimes minute, and scarcely united with the parietal lamella,
and in some apparently mature shells it is entirely wanting. The very low
columellar lamella runs vertically on the back of the rather large axis, and
at the lower end either turns outward in a short horizontal limb, or a very
low tubercle, visible from in front, stands in front of its lower end (Fig.
480:3).

As the name implies, G. corticaria is often found crawling upon trees a
foot or two from the ground. While generally distributed, it rarely occurs
in abundance, and is not known from the higher Catskills, southern Alle-
ghanies, or other elevated regions. So far as I have seen specimens, its
western limit is in Minnesota, Iowa and Arkansas. No local or geographic
races have been noticed.

Subgenus IMMERSIDENS Pilsbry & Vanatta

Immersidens Pils. & Van., 1900; Proc. Acad. Nat. Sci. Phila., Dec. 11, p. 608 (for
B. ashmunt and B. perversa) —Pilsbry & Ferriss, 1910, Proc. A. N. S. Phila., p. 136.

Gastrocoptas in which the angular lamella is united with the parietal at
the inner end of the former, the two diverging forward, and together shaped
like the Greek letter A, or like a reversed y. The basal fold, when present,
is radial, or transverse to the cavity. There are two palatal folds, not stand-
ing on a callous ridge, the lower one often deeply immersed. Peristome thin,
expanded. Shell eylindric, thin, pale brown to whitish.



LAND MOLLUSCA 895

Type G. ashmunt (Sterki).

Dastribution.—Central plateau and mountains from the Grand Canyon
of the Colorado, northern Arizona, southward to southern Brazil and western
Argentina.

Most species of Immersidens daub the shell with dirt, like the species of
Albinula.

Key to Species of Immersidens

1. Inner end of the parietal lamella strongly curving towards the periphery; teeth
AT, it i i ettt e ey

Inner end of the parietal lamella curving outward very little; teeth not large; ends

of peristome well separated; angular lamella low; columellar lamella very short;

lower palatal fold rather deeply placed; basal fold minute, rarely wanting;

BN o T 7 ) T Y G. oligobasodon
Inner end of the parietal lamella not distinctly curving towards the periphery; palatal
and basal folds well developed. visible in a front view. ........................ 5

2. Sinistral; last whorl straightened and produced forward. ................ G. perversa
Shell dextral. .. ... it ittt ittt teieeiinenneeeerreannnesseseeenns 3

3. Columellar lamella running forward upon the parietal wall in the position of an infra-
parietal lamella ; lower-palatal and basal folds very deeply immersed ; neck gibbous;
peristome CoOntINUOUS. .....ouutenuernereneensernernasonesnneaunnanss G. ashmuni

Columellar lamella normal in position, not running forward on the parietal wall,
turned down at the inner end; peristome scarcely or not continuous; palatal folds
visible in a front view; basal fold well developed. .................ccvveins, 4

4. A very strong, white crest behind the lip; columellar lamella having a long, vertical
inner portion; length about 176 mm. .............................. G. holzingert

No distinet crest on the neck; length, 2 mm. or more; Arizona. ....... G. cochisensts
5. Entire columellar lamella horizontal ; margins of peristome rather remote. ........ 6

Columellar lamella horizontal in front, the inner end bent down at a right angle;
peristome continuous; lower-palatal and basal folds deeply placed. ..G. bilamellata

6. Columellar lamella simple; parietal lamella projecting very little forward of its junc-
tion with the angular. ........... it G. dalliana

Columellar lamella having a small callus below its inner end; parietal lamella pro-
jecting distinetly forward of its junction with the angular lamella ..... G. d. media

Gastrocopta perversa (Sterki) Fig. 481; 483:9-11.
Bifidaria perversa Sterki, 1898, Nautilus, 12:90 (Nogales, Ariz.). Pilsbry & Ferriss.
Proc. Acad. Nat. Sei. Phxla 1906; 144. Ashmun, Nautilus, 13:14.
Gastrocopta perversa St., Pilsbry, 1916, M. C. 24:40, and form sana, p. 357, pl. 46,
f.13.

The shell is sinistral, perforate and rimate, cylindric, tapering above to
an obtuse apex; very thin; light brown, minutely striate. Whorls 54,
strongly convex, the last one distorted, then straightened and projecting for-
ward. The aperture is squarish, the peristome well expanded, thin, continu-
ous. The angular lamella emerges to the edge; parietal lamella higher and
farther in, both uniting to form a y-shaped tooth; no other teeth visible, but
there is a wide, deeply placed columellar lamella and two palatal folds,
deeply immersed, the lower one farther in.

Length 2.4 mm., diameter above aperture 1.1 mm.

ARI1ZONA: in mountains of Maricopa, Pinal, Pima, Cochise and Santa Cruz counties.
Type from Nogales, 62.22567 Carnegie Mus., coll. by E. H. Ashmun.
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-
Fig. 481. Gastrocopta perversa,

basal view, most of the last whorl re-

moved to show the angular, parietal Fig. 482. Gastrocopla perversa
and columellar lamelle, form sana, Tempe, Arizona.

Except that it is sinistral, this species resembles G. ashmuni rather
closely. The straightened part of the last whorl is somewhat longer, though
the length of the free portion varies. There are also slight differences in the
details of the teeth. It does not occur at high elevations. I have never
found it so abundant as G. ashmuni. The localities are all in the south-
eastern part of Arizona.

Gastrocopta perversa form sana Pilsbry Fig. 482. Shell dextral. It
occurred with the typical form in the drift of Salt River at Tempe, Arizona,
Type 45146 A.N.S.P.; also in the Huachuca and the Mustang mountains.
Gastrocopta ashmuni (Sterki) Figs. 483:5. 6, 7; 484.

Bifidaria ashmun: Sterki, 1898, Nautilus, 12:49 (Santa Rita Mts., Arizona).—Pilshry

& Ferriss, 1906, Proc. Acad. Nat. Sci. Phila., p. 144; 1910, p. 137.

Bifidaria ashmuni form minor, Sterki, Nautilus, 12:92 (Nogales, Arizona).

Gastrocopta ashmuni (Sterki) Pilsbry, 1916, Man. Conch., 24:41.

Gastrocopta ashmuni imperfecta Pilsbry & Ferriss, 1923, Proc. Acad. Nat. Sci.

Phila., 75:63.

The shell is nearly cylindrie, tapering but slightly, composed of five
strongly convex whorls. The last whorl becomes straightened and slightly
sinuous in basal view, and has a more or less conspicuous oblique swelling or
crest some distance behind the aperture. This crest is not always so strong,
as shown in fig. 484c and sometimes it varies from strong to wanting in the
same lot. The peristome is well expanded, continuous, and usually stands
shortly free from the whorl in front. The parietal lamella is sigmoid, bend-
ing far to the right at its inner end. The angular lamella, also sigmoid, runs
from the peristome to the parietal lamella, the two lamelle together forming
a figure like the Greek letter A. The columellar lamella is broad and hori-
zontal far within, arising a half-whorl back (Fig. 483:7), then sinuated
where the basal fold approaches it, as shown in Fig. 483:6, but near the

Fig. 483. 1, 2, 8, Gastrocopla cochiscnsis, Tanner canyon, Huachuca Mts,, Ariz.; 3.
Santa Catalina Mts.; 4, Santa Rita Mts. 5, 6, 7, G. ashmuni, Dragoon Mts,, Ariz. §,
G. cochisensis. 9. 10, G. perversa, Benson, Ariz.; 11, Dragoon Mts., Ariz.
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Fig. 486. Gastrocopta cochisensis. Santa Rita Mts,, Arizona.

ArizoNa: Chiricahua Mountains, on the summit of Cross J Mt., Big Emigrant can-
yon, about 8000 ft.; White Tail canyon; Limestone Mountain (Pilsbry and Ferriss).
Huachuca Mts.. in Tanner canyon, type and paratypes 97442 AN S.P., coll. by Ferriss.
Santa Rita Mountains (E. H. Ashmun). Drift of the Santa Cruz Rver. Pima Co.
(Pilsbry). Santa Catalina Mts. at Alder Springs and Marble Peak (Ferriss).

This species differs from G. ashmunt in the following features: All teeth
are smaller. The columellar lamella is very much shorter, and does not
continue forward upon the parietal wall. The palatal folds are less deeply
immersed, all being visible in a front view in the aperture. The parietal
and angular lamellse are much less curved. The last whorl is less protracted,
never free in front, with a lower crest or wave on the neck, or none.

It is far less widely distributed than G. ashmuni, and even in its area
is of less general occurrence, all of the known localities being given above.

Gastrocopta oligobasodon (Pilsbry & Ferriss) Figs. 480:6, 8, 9; 487.

Bifidaria cochisensis oligobasodon, Pilsbry & Ferriss, 1910, Proc. Acad. Nat. Sci.
Phila., p. 141, figs. 34 a-c.
Gastgocrgpiclu oligobasodon (P. & F.), Pilsbry, Man. Conch., 24:46, figs. 16 a-c, pl. 7,
g. 8-11.

The shell resembles G. cochisensis, from which it differs in the following
details: All of the teeth are smaller. The parietal and angular lamelle are
far less curved, and the angular joins the parietal near the outer end of the
latter. The columellar lamella is much shorter. The basal fold is reduced
to a minute tubercle, or in some individuals it seems to be wanting. The
parietal margin of the peristome is adnate for a greater distance.

Length 2.6 mm., diameter 1.1 mm.
Length 2.1 mm., diameter 1 mm.
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ARrizoNA: Montezuma's Well, several miles north of the S. P. Railroad close to
where it enters Maricopa Co. from the east, Type 82918 AN.S.P. Also 5 miles south
of Jerome, Yavapai Co. (Ashmun).

The localities of media are west of all those known for G. dalliana, but
its range seems to be overlapped by the eastern extension of bilamellata.

Its structural characters are between the two.

Gastrocopta bilamellata (Sterki & Clapp) Figs. 489; 490:1-4.
Bifidaria bilamellata Sterki & Clapp, 1909, Nautilus, 22:126, pl. 8, fig. 7—Pil<bry &
Ferriss, 1910, Proc. Acad. Nat. Sci. Phila., p. 143.
Gastrocopta bilamellata (S. & C.) Pilsbry, 1916, Man. Conch., 24:51.

The shell is long, slowly tapering to the obtuse apex, corneous or faintly
brownish, translucent, microscopically striate. Whorls 54, convex, the last
flattened or impressed on the back, the crest behind the lip varying from
moderately strong to scarcely perceptible. Peristome thin, well expanded,
continuous, but the parietal callus often adnate. Angulo-parietal lamella
strongly developed; columellar lamella turning downward within; basal fold
transverse; lower-palatal fold deeply immersed.

Length 2.35 mm., diameter 0.83 mm.

Length 1.95 mm., diameter 0.8 mm.

ArizoxA: foothills of Plumosa Range, about 8 miles east of Quartzsite, Yuma Co.,
in drift (type 5942 Clapp coll., Carnegie Mus., coll. by G. S. Hutson) ; Salt River drift,
Tempe, Maricopa Co. (Pilsbry and Ferriss). Wall’s Wells, in the Ajo Mts., and Tucson
Range, Pima Co.; Galiuro Mts.,, Graham Co. (Ferriss).

This species, which replaces G. dalliana in western Arizona, differs from
that by the longer, more tapering shell, the nearly or quite continuous peri-
stome and the shape of the columellar lamella, which has a vertical portion
running down from its inner end, longer than in G. d. media. The parietal
lamella runs forward farther than in G. dalliana. In the type locality it
was found in company with G. hordeacelle and Chaenaxis intuscostata, in

the ratio of about 1 bilamellata to 16 hordeacella.

Subgenus GASTROCOPTA Wollaston

The shell is rimate, cylindric or oblong-conic, having the angular and
parietal lamelle concrescent into a sinuous or bifid lamella; columellar
lamella horizontal, short. Palatal folds not standing upon a callous ridge,
the upper and basal sometimes wanting, the basal, when present, in the base
of the aperture, not subcolumellar in position.

Dastribution—Tropical and warm temperate portions of America and
.i\flricg; Mascarene Is.; Ceylon; the Philippines; introduced in the Hawaiian

slands.

This group is developed in warm temperate and tropical America. chiefly
from the southern tier of states in the United States to the Argentine Re-
public. They are the common and abundant pupillids of these regions.

The differential characters of species are not conspicuous, and close at-
tention to small details is essential in their discrimination.
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bilomellata

ia . . 5;}( i%
10 ) dalliana media 1 i

Fig. 490. 14, Gastrocopta bilamellata, near Quartzsite, Ariz. 5-7, 9, G. dalliara,
Nogales. Ariz.; 8, Dragoon Mts., Ariz. 10, 11, G. dalliana media, Montezuma's Well,
Arizona.
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Key to species

1. Lip distinetly or heavily calloused. ............cciiiiiiiiiiiiiiiiiiiiiiiiennnn, 2
Lip thin, not calloused within. ......... ... ittt iiiiiiiiiii i 7
2. Shell distinetly tapering upward. .........ciiiiiiiiiiieriiiniieinienann. rupicola
Shell eylindric or subeylindric. ... ..ot e e 3
3. Angulo-parietal lamella strongly bifid at the tip. ............cviiiiiiiiiiiin., 4
Angulo-parietal simpler, merely sicuous; a strong crest. .................... cnstata
4. Lip callus not very heavy; an infraparietal tubercle often present ..... riograndensis
Lip callus heavy; no infraparietal tooth. ............ccovitiiiiiiiiniiiiniinnnn., 5

5. Angulo-parietal lamella forked in front; subcolumellar tubercle strongly developed. 6
Angulo-parietal lamella not forked in front; subcolumellar tubercle or callus rather

weak OF WaDtIng ... ..oiniiiiiii ittt it e e it procera

6. Lip callus thickest at margin. ...........ccviiiiiiiiinnrennnneens procera mcclung!

Lip callus thickest a little within, ..........ccciviiiiieeniinnnnn., procera sterkiana

7. At least 5 well-developed teeth; basal fold present. ...........ccoovviviivieininn.s 8
Four teeth, no basal; angulo-parietal lamella not bifid; whitish; 2 to 3 mm. long.

quadndens

3-5 small teeth; basal and upper-palatal small or wanting; 15-2 mm. long.
pellucida parvidens

8. A distinct crest behind the lip; an infraparietal tooth often present; brown; diam.
more than 1 mm. ... ... i it it ntiiiicenrarnnanennns riograndensis

Crest weak or wanting; no infraparietal tooth; diam. less than 1 mm.
pellucida hordeacella

Gastrocopta rupicola (Say) Fig. 491 a, b, c.

Pupa rupicola Say, 1821, Jour. Acad. Nat. Seci. Phila., 2:163.

Gastrocopta rupicola (Say), Pilsbry, 1916, Man. Conch., 24:58.

Gastrocopta rupicola matlacumbensis Pilsbry, 1916, Man. Conch., 24:60 (pen error

for matecumbensis).

“ The shell is oblong-conic, tapering upwards much more than G. procera,
which is subeylindric. The color varies from very pale brown to corneous,
the surface being very finely, rather irregularly striate. The outer and
basal margins of the peristome are spreading, broad, and conspicuously
thickened by a heavy white callus within the sharp edge. This callus is
narrowed near the posterior angle as usual. The angulo-parietal lamella
shows a small lateral spur in the front view. Seen from below it is very
slightly sinuous, nearly straight except in front, where it curves outward to
unite with the outer lip. The columellar lamella consists of a very low
vertical portion which bends forward below, forming a strong horizontal
portion. The lower-palatal fold is not much lengthened, but is larger and
more deeply placed than the upper. There is & narrow and low but distinct
crest close behind the lip, and a flattening over the position of the lower-
palatal fold. Length 2.5, diam. 1.1 mm.; 5§ whorls.” (Pilsbry.)

Distribution—South Carolina to the keys of south Florida, west along
the Gulf coastal plain to Galveston, Texas. Bermuda; Bimini group, Ba-
hamas; varieties in the West Indies. Type locality, ruins of Fort Picolato,
St. John’s River, Florida.

In some places the average size is smaller than given above, as at Miami.
Florida. In other colonies, as at Lossman’s Key, in the Ten Thousand
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Lower Matecumbe Key, Florida, near the water-tank, abundant (Geo.
H. Clapp). Type 105511 ANS.P.

Gastrocopta procera (Gld.) Fig. 492:1-5.

Pupa procera Gould, 1840, Bost. Jour. N. H., 3:401; 4:359.

Gastrocopta procera Gld., Pilsbry, Man. Conch., 24:62; with form riparia, p. 65—
F. C. Baker, 1939, Fieldbook lllinois Land Snails, p. 102, figs. A. B.—Franzen,
1947, Trans. Kansas Acad. Sci., 49:416, pl. 1, figs. 2, 3, pl. 2, figs. 5, 8, 9. (Not
common in northwestern Kansas).

Pupa carinata Gould, 1842, Bost. Jour. Nat. Hist., 4: on cover; also p. 359.

Pupa gibbosa “ Say ”, Kuster, Syst. Conch. Cab., p. 123.

Pupa minula “ Say ”, Pfeiffer, 1842, Symbolae ad Hist. Hel,, 2:54.

The shell is shortly rimate, cylindrie, with convexly conie, obtuse sum-
mit; cinnamon to sayal-brown, paler at the summit, somewhat glossy,
lightly, irregularly striate. Whorls 53, rather strongly convex, the last one
flattened in the region of the lower-palatal fold, and slightly impressed over
the basal fold; having a low crest (Fig. 492:4) close behind the outer lip
(variable in prominence). The aperture has five teeth. The angulo-
parietal lamella is sinuous, showing a distinct spur on the right side, in a
front view; in basal view (Fig. 492:5) this spur is seen to be the inner end
of the angular lamella, while the parietal lamella forms a very inconspicu-
ous projection of the outline on the left side, and its inner end curves slightly
to the right. The columellar lamella is stout, transverse, nearly a half whorl
long; below it there is a low tubercle (Fig. 452:2; variable in prominence,
and often not visible in a face view). The upper-palatal fold is short,
situated exactly opposite the spur of the parietal, and is rather deep within.
Lower-palatal fold is much longer, more deeply placed, its inner end reach-
ing a dorsal position. The baxal fold is short, about as deep within as the
upper palatal. The peristome is thickened within by a strong, cinnamon
-callus ridge, in front of the lip-tecth, and excavated near the upper insertion.

Length 2.5, diameter 1.1 mm.

Length 2.3, diameter 1 mm.

Distribution.—Eastern United States, Maryland to South Carolina, west
to Shawnee Co., Kansas, and Payne Co., Oklahoma; south to Alabama and
-eastern Texas. Type locality, Baltimore, Maryland.

G. procera differs from (. rupicola by its dark color, tinted or dark-
-colored lip, and more cylindric shape. Both have the lip heavily calloused
within, but in continental . rupicola the callus is always white, and the
shell very pale. (. rupicola is an austroriparian species, nowhere extending
as far north as G. procera, but the latter extends south into part of the rupi-
cola territory. In some places, as at Galveston, G. rupicola, procera and
-hordeacella occur together in the same spot.

I have seen G. procera from Cecil Co., Maryland, near the Pennsylvania
line, and it may be expected to occur in Pennsylvania, in the lower Susque-
hanna valley. There are records of “ rupicola ” from New England (Bin-
ney) and New York, which if not due to mixture of specimens or labels, as
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one may suspect, should pertain rather to procera. G. procera iz found in
the southern parts of all the states on the north bank of the Ohio River, in
Missouri (St. Louis, St. Charles, Jefferson and Franklin counties, according
to Hubricht) and Kansas (Shawnee Co.), and west as far as Perkins, Payne
Co., Oklahoma (D. K. Greger); also Texas, in Lee Co., where the form
seems to me intermediate between procera and sterkiana. In the west it
may narrowly overlap parts of the areas of the subspecies sterkiana and
meclungi; and in some New Mexican lots, from the debris of the Rio Grande
and Mimbres rivers, it is rather difficuit to decide whether one has procera
or meclungt,

Dr. Sterki has reported G. procera from Iowa and from Winona, Minne-
sota (Nautilus, 4:140), places farther north than any from which I have
seen specimens; also Cincinnati, Columbus and Hamilton, Ohio (Proc. Ohio
Acad. Sci., 4:378). Baker recorded it from Joliet, Illinois (Moll. Chicago
Area, pp. 20, 232). G. procera has been reported from Trinidad, Colorado
(TUniv. of Colo. Studies, 4:171), but the specimens are G. p. mcclungt.

Form riparia Pilsbry, Fig. 492:6. Columellar lamella shorter. no
callus or nodule below it. Teeth whitish, the palatals usually smaller than
typical. Calera and Big Will’s Valley near Valley Head, Alabama (H. H.
Smith), and Galveston, Texas (Pilsbry). Type 78684, from Galveston.

Gastrocopta procera sterkiana Pilsbry Figs. 492:7, 8; 4093: ;.
Bifidaria duplicata Sterki, 1912, Nautilus, 25:116. Not G. duplicata (Preston).
1911.

Gastrocopla procera sterkiana Pilsbry, 1917, Man. Conch., 24: 65, 357, pl. 12, fig. 7. 8
pl. 13, fig. 7.

The shell differs from procera by having the angulo-parietal lamella
more complex, due to the less complete concrescence of the two component
lamelle; the anterior end of the parietal is visible as a low, callous branch
directed towards the columellar insertion (493:7). The parietal callus
between ends of the lip is usually thick. The tubercle below the columellar
lamella is typically strongly developed. Peristome and crest as in procera.
of a very pale brown tint, and the callous thickening is heaviest a little
inward from the edge.

Length 2.9, diameter 1.2 mm.; nearly 6 whorls (typical).
Length 2.25, diameter 1 mm. (smallest paratype).

Distribution.—Washington Co., South Dakota, to the Rio Grande, Val
Verde Co., Texas. Type locality, Glenrose, Somerwell Co., Texas.

Additional localities are: OKLAHOMA: Fort Gibson (A. D. Brown coll.). ARKANsAs:
Rogers, Benton Co. (Pilsbry and Ferriss). TexAs: Austin: San Marcos, Hays Co.: New
Br?lulx?)fels, Comal Co.; near Hondo. Medina Co.; Devil’s River, Val Verde Co. (Pilsbry
and Ferriss).

Fig. 492. 1-5, Gastrocopta procera, Washington, D. C. 6, G. procera form riparia.
Galveston, Texas. 7, 8, G. procera sterkiana, Glenrose, Texas. 9, 10, G. rograndensis,
type. Hidalgo, Texas. ’
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It may be that this form of the subarid region deserves specific rank.
but the difficulty of distinguishing many specimens from procera, owing to
intermediate degrees of development of the angulo-parietal lamella, influ-
enced me to consider it a subspecies. It varies in size in each colony. as
usual in the group. Around New Braunfels, Texas, where it is common, the
maximum length is 3.3 mm., with barely 63 whorls.

Nearly all of the specimens seen are from stream debris, though many
are so fresh that it is not likely they had floated far.

Gastrocopta procera mcciungi (Hanna & Johnston) Fig. 493: 1-5

Bifidaria meclungi Hanna & Johnston, 1913, Kansas University Science Bulletin, 7:
119, pl. 18, fig. 1, 2.
Gastrocopla procera meclungi H. & J., Pilsbry, Man. Conch., 24:66.

The average size is smaller than procera or sterkiana; whorls typically
shorter. The face of the thick lip is convex, and the greatest thickness of
the lip-callus is at (not within) the edge of the aperture. Teeth as in
sterkiana, the angulo-parietal lamella being bifid and forked in front (fig.
5). and there is a tubercular tooth below and partially united with the
columellar lamella, which appears duplicated when the subcolumellar portion
is strongly developed, as in fig. 4. There is a rather low crest behind the
lfi;}. and an external impression (sometimes wanting) over the lower-palatal

old.

* Length 2.03, diam. 0.96 mm.; length 2.07 and 2.44, diam. 1 mm.”
(Hanna and Johnston).

Length 2.26, diam. 1.08 mm.; fully 5 whorls (fig. 1, Clay Co., S.D.).

Distribution—Clay county, South Dakota to the Rio Grande, at Laredo.
Texas; west to eastern Colorado, the Rio Grande and Mimbres valleys, New
Mexico, and Holbrook, Arizona. Type 226395 U.S.N.M., from Pleistocene
of Prairie Dog Creek, Phillips Co., Kansas. )

A subspecies of the semi-arid country, now probably extinet over much
of its former territory, the limits of which arc indicated above. Nearly all
of the specimens known are from stream debris, in part at least washed from
Pleistocene beds. The type specimen is identical in form with figs. 1 and 2.
Some specimens are longer (fig. 3). G. p. meclungi is separated from . p.
sterkiana chiefly by the character of the lip, as the shape and size of the
shell are variable.

Many of the shells from New Mexico and Arizona could about as well be
referred to typical procera as to mcclungi. The structure of the angulo-
parietal lamella is intermediate, rarely so distinctly forked in front as in
typical mcclungi, yet showing some trace of that structure, and sometimes
distinctly. The nodule below the columellar lamella is lower than in typical
mcclungi, yet equal to that of many individuals from Dakota and Kansas.
In size the New Mexican shells run from the ordinary length of meclungi to
that of the largest procera; two shells, the largest and smallest noticed in
a large lot from near Deming, N. M., measure:
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Length 3, diameter above aperture 1.1 mm.
Length 2.3, diameter above aperture 1 mm.

Although in some localities G. p. mcclungi appears quite distinel, the
many populations of shells intermediate with procera appear to indicate
somewhat precarious rank even as a subspecies.

Gastrocopta riograndensis (Pilsbry & Vanatta) Fig. 492: 9, 10.

Pupa riograndensis Sterki, 1892, Nautilus, 6:4 (no description).

B(ifidaria) riograndensis Sterki, Pilsbry & Vanatta, 1900. Proc. Acad. Nat. Sci. Phila.,
p. 596.

Gastrocopta riograndensis Sterki, Pilsbry, 1917, Man. Conch., 24:69.

The shell has a slowly tapering shape, less cylindric than G. procera,
cinnamon or sayal-brown, paler towards the summit, weakly, irregularly
striate, composed of 5} strongly convex whorls, the last one impressed over
the lower-palatal fold and having a narrow, rather strong crest parallel to
the lip a short distance behind it (fig. 9). The aperture has 6 teeth. The
angulo-parietal is distinctly bifid in a front view, slightly sinuous, but not
forked in front; the infraparietal is a small tubercle (often very small, and
wanting in many individuals). Columellar lamella is strong, transverse, a
low callus (or a low tooth) close below it. Upper-palatal fold short, the
lower-palatal long and entering deeply, but not quite so deeply immersed as
a whole, as in (. procera. Basal fold shorter, entering. The peristome is
expanded, thin at the edge, but having a thin callous rim within. Length
2.55, diam. 1.15 mm.

Texas: lower Rio Grande valley, in river debris at Hidalgo, Type 60137 AN S.P.
(J. A. Singley). Brownsville. Also Mexico: in the Panuco River valley.

This species tapers a little more than (. procera, the whorls are more
convex, and the lip-callus is thin, not nearly so heavy as in procera and its
subspecies. The infraparietal tubercle is lacking in so great a proportion
of the specimens which are otherwise adult that it cannot be depended upon
for identifying the species, though significant when present.

Gastrocopta cristata (Pilsbry & Vz;natta) Fig. 493:6, 8-12.

Pupa hordeacea Gabb, W. G. Binney, 1878, Terr. Moll,, 5:205, fig. 109 (bad) —
ztegki. 1891, Nautilus, 4:141; 1892, Nautilus, 6:4, 101. Not Pupa hordacea
1abb, 1866.

Bifidaria procera cristata Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Sci. Phila., p.
595, pl. 22, figs. 4, 5.
Gastrocopta cristata (P. & V.), Pilsbry, 1917, Man. Conch., 24:68, pl. 13, figs. 6,
8-12.—Franzen, 1947, Trans. Kansas Acad. Sci., 49:416, pl. 1, fig. 1, pl. 2, fig. 7.
The shell is cylindrie, with convexly conic summit, the apex obtuse; sur-
face glossy, brown, very finely, irregularly striate. 54 rather convex whorls,
the last having a strong whitish crest parallel to and behind the lip, and
separated from it by a marked contraction. Behind the crest it is somewhat
flattened over the lower palatal plica. The aperture has 5 teeth. The
angulo-parietal lamella 1s not in the least bifid in front view, but has an
obtuse preminence on the right side. The columellar lamella is rather short,
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weak crest behind the lip (sometimes subobsolete). The peristome is thin,
expanded, angulo-parietal lamella bilobed; columellar lamella rather stout,
horizontal; three small folds within the palato-basal margin, about equally
spaced, the middle one (lower-palatal) a little more deeply placed and some-
what larger than the upper and basal folds.

Length 1.8 mm., diam. 0.75 mm.; 5 whorls.

Length 2.3 mm., diam. 0.9 mm.; 5§ whorls.

Distribution.—Florida and north along the coast to Cape May, N. J.;
Gulf States; castern Oklahoma, southeast Colorado, New Mexico and Ari-
zona south to Tampico, Mexico; local in southern and Lower California;
Mojave Mt. (Ferriss); Palm Canyon in the San Gabriel Mts. (Berry);
Type and paratypes 60460 A.N.S.P., from New Braunfels, Texas.

Smaller than any other of our species of this subgenus. G. pellucida
(Pfr.) is a common West Indian species. The continental form hordeacclla
differs, in the average, by larger size, browner color and the possession of a
crest behind the lip; but the smallest light-colored Florida specimens are
scarcely if at all distinguishable from West Indian pellucida. There are
shells with the crest obsolete. It often occurs in abundance.

(. p. hordeacella varies far more than Antillean pellucida, the length
from 1.5 to 2.6 mm., whorls 4 to 53, among shells of one lot. Mr. Vanatta
remarked that in picking them over, one has a tendency to assort each lot
into long, medium, short and obese shells, but these intergrade through a
smaller number of individuals.

. “To give an idea of the relative abundance of the forms; in a lot of
hordeacella from Bahia Honda Key I counted 25 long, 31 medium, 15 small,
and 7 obese shells. In another series from Key West there are 111 long, 358
medium, 22 small, and 140 obese specimens. Each of these lots was from
dirt gathered in the area of a square yard or less. The size in mm. of the
several forms may be measured by the scale supplied on the plate.” (Va-
natta, Nautilus, 26:17.)

He found that “ the long shells from Florida have weak teeth and the
short shells strong teeth, while in Texas the converse is often the case.”
Vanatta’s camera lucida figures are reproduced in Fig. 495.

The northward extension along the Atlantic coast is very narrow, dis-
continuous so far as known, and perhaps mainly confined to the coastal
islands.

Specimens from Mojave Mt., California (Fig. 494d) are long and cylin-
dric, with the lower-palatal fold of unusual length, and the basal fold either
small of wanting; crest obsolete.

Length 26 mm., diam. 0.95 mm.

Length 2.25 mm., diam. 0.9 mm.

S. 8. Berry has figured similar specimens from Palm Canyon, San Gabriel
Mts., California (Proc. A.N.S. Phila., 1922, p. 97, figs. 1-4).
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Fig. 495. Gastrocopta pellucida hordeacella. Key West, figs. 1, 3, 5, 6, 7, 8, 12, 13,
15, 16. 20, 21, 22. Bahia Honda Key, figs. 9, 10, 14. 17, 18, 19, 25. Summerland Kcy,
fig=. 4, 21. 26, 27. New Braunfels, Texas, figs. 2. 11 23 (after E. G. Vanatta).
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Gastrocopta pellucida parvidens (Sterki) Fig. 494 €.

Bif.[idaria] hordeacella Pils. var. parvidens Sterki, 1899, Nautilus, 12:128,

Bifidaria hordeacella parvidens Sterki, Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Seci.
Phila., p. 594, pl. 22, fig. 2.

Gastrocopta pellucida parvidens Sterki, Pilsbry, 1917, Man. Conch., 24:80, pl. 17,
fig. 8.—Hanna, Proc. Cal. Acad. Sci. (4), 12:515 (Tortuga 1., Gulf of California).
—MacMillan, 1946, Nautilus §9:123.

Lamellae and folds reduced, the upper-palatal and especially the basal
fold small or wanting; angular lamella not reaching the lip insertion.

Arizona: Navajo Springs, Apache Co. (Ashmun); Mahan Mt. near Mormon Lake,
and at Yampai, Coconino Co. (Ferriss) ; around Jerome, Yavapai Co., type in Carnegie
Mus. (Ashmun). Utan: Willow Springs. Arches National Monument, Grande Co.
(MacMillan). New Mexico: Pecos River drift, Pecos, San Miguel Co. (P.sbry &
Ferriss) ; Jemez Mts., near Valle Grande, Santa Fe Co. (J. Henderson).

This race with degenerate teeth has occurred in a belt nearly across Ari-
zona at the upper third of the State, and it has been reported also from

Tortuga Island, Baja California.

CHAENAXIS Pilsbry & Ferriss

Chaengris Pilsbry and Ferriss, 1908, Proc. Acad. Nat. Sci. Phila., p. 145, for Bifidaria
tuba.

The shell is cylindric or slightly tapering, having a large, hollow aris,
open below, and about one-third the total diameter of the shell; lamelle and
plice substantially as in the typical group of Gastrocopta, the angular and
parietal lamellz being wholly concrescent into one lobed lamella; columellar
lamella well developed, horizontal; a deeply entering supracolumellar
lamella is sometimes developed. Upper and lower palatal folds and basal
fold present.

Type C. tuba (P. & F.). The known species live in Arizona and the
state of Sonora, Mexico.

A broadly open umbilicus at all stages of growth is unusual in Pupillide.
Its development in Chenaris seems sufficient ground for generic rank, even
though the rest of the organization is essentially that of Gastrocopta, at
least so far as the shell is concerned—it has not heen dissected. The posi-
tion of the basal fold, as well as the structure of the wholly concrescent
angulo-parietal lamella, indicate that Chenaris was derived from the south-
ern typical Gastrocopta stock, not from the northern Albinula and Sinal-
binula group of the genus.

Key to species and varieties

1. Interior of last whorl having a long cord-like lamella spirally ascending on the axis. 2
No long spiral lamella within the last whorl. ...... ... ... .. ... ... o..... tuba
2. Internal lamella 13 to 2 whorls long. ............ ... ... il inluscostata
Internal lameclla about 1 whorl long ........... ... ... ..., form brcrvicostata
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stones, and in flood debris at the west end of Congress St., Tucson (Pilsbry and Ferriss) ;
Empire and Mustang Ranges (Ferriss).

This species lives in the arid foothills and low mountains of the Lower
Sonoran zone, not in the higher mountains. It is rare in the debris of the
San Pedro River, probably washed in from the foothills. A few specimens
were found under stones on Tumamoc Hill, and more, together with C. in-
tuscostata, in flood debris of the Santa Cruz River at the foot of the hills at
the west end of Congress Street, Tucson. These specimens have a small
supracolumellar nodule, sometimes two (Fig. 497:3), but no spiral lamella
running inward from it, though there is a shallow spiral depression, scarcely
to be called a furrow, on the internal axis.

Chaenaxis intuscostata (Clapp) Figs. 497:6-9; 498.
Bifidaria tuba subsp. intuscostata G. H. Clapp, 1908, Nautilus, 22:76, 96, pl. 7, fig.

Chaenazis intuscostata (Clapp) Pilsbry, 1916, Man. Conch., 24:3, pl. 9, figs. 6-9,
with form brevicostata, p. 4, pl. 9, figs. 4, 5.

The shell is openly umbilicate, cylindric, usually longer than C. fuba,
and composed of about 63 whorls; light brown. Last whorl, aperture and
teeth as in C. tuba, but the supra-columellar lamella is almost invariably
present and visible from in front, and the subcolumellar nodule is conspicu-
ous. Inside there is a strong, cord-like lamella about 1} to 2 whorls long,
terminating near and behind the supracolumellar nodule.

Length 3.85, diam. 1.65 mm.; 63 whorls (fig. 9).

“Length 42, diam. 2 mm.; 63 whorls (largest).”

“ Length 3.25, diam. 1.8 mm.; 5% whorls (smallest normal shell).”

Arizona: foothills of the Plumosa range, about 8 miles east of Quartzsite, Yuma
Co. type 5769 C.M., coll. by Geo. S. Hutson; also Short Horn range, 25 miles s. of
Quartzsite; debris of Salt River, Tempe, Maricopa Co.; flood debris at west end of
?I?ngyes? St., Tucson (Pilsbry and Ferriss) ; Rincon, Tueson, Empire and Quijotoa ranges

erriss).

The main distinctive character of this species is the long, spirally ascend-
ing supracolumellar lamella, which is wanting in C. tuba. It is also, in the
main, longer and more cylindrical than tuba. Dr. Clapp has figured several
curious abnormal shells found in the original lot.

T

Fig. 498. .Abnormal shells of C. intuscostata (after G. H. Clapp).
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The specimens from Tucson are typical in structure.

Form brevicostata Pilsbry. Fig. 497:4, 5. The shell is smaller and
tapers more upwards than B. intuscostata, and the spiral supracolumellar
lamella is only about one whorl long. Length 3.25, diam. above aperture
1.6 mm.

Tempe, Arizona, in drift of Salt River, type 48527 AN.S.P. (Pilsbry and
Ferriss) ; Empire range; Carr Canyon, Huachuca Mts. (Ferriss).

A fragmentary example of this was figured in Proc. Acad Nat. Sci. Phila.,
1906, p. 146, fig. 7.

Subfamily PUPILLINAE
PUPOIDES Pfeiffer

Pupoides Pfeiffer, 1854, Malak. Blitter, 1:192.—Kobelt, 1880, Illustr. Conchylien-
buch, p. 267, type P. nitidulus Pfr—Pilsbry, 1921, Man. Conch., 26:108. 137,
monograph ; 1934, Man. Conch., 28:137.—H. B. Baker, 1935, Man. Conch., 28:200
(anatomy).

Leucochila von Martens, 1860, Die Heliceen, p. 296, type “ Pupa fallax ” (= albi-
labris C.B.Ad.).

Leucochiloides Pfeiffer, 1878, Nomencl. Hel. Viv., p. 292, type Bulimus lardeus Pfr.,
designated by Connolly, 1912.

Themapupa Iredale, 1930, Victorian Naturalist, 47:120, type Pupa beltiana Tate.
Cf. Man. Conch., 28:80.

The shell is about 3 to 6 mm. long, rimate; long-ovate, turrited or rarely
cylindric, with obtuse apex and few (generally 5-6) rather long whorls.
Aperture ovate, toothless except for a small, tuberculiform, angular lamella
close to the insertion of the outer lip, or united with it, sometimes wanting;
peristome expanded, reflected and usually thickened within. Internal axis
slender, perforate.

The anatomy of the genotype, P. nitidulus (Pfr.), has been investigated
by H. Burrington Baker, whose account follows.

“ Among many specimens from the Dutch Leeward Islands, collected
during the summer of 1922, one individual from Aruba was found to have
mature male organs.

Ovotestis (page 873, fig. 1) with three lobes of short-clavate alveoli; duct
enlarged and convoluted in lower half; carrefour elongate without distinet
talon. Oviduct swollen in apical half; no embryos observed. Spermatheca
short, without diverticulum (although a muscle attaches across its stalk
below sac). Epiphallus sessile, considerably swollen, internally with
longitudinal folds. Penis bifid but epiphallar arm demarcated from epi-
phallus only by narrower caliber and lack of folds; appendix short, thin
walled, entering penial apex through a thickened ring (like in Strobilops).
Penial retractor arising from diaphragm, bifurcating a little below its
middle to insert around apex of epiphallar arm and near middle of ap-
pendicular arm of penis. Right ocular retractor in penioviducal angle.
Radular formula 16.1.(8 4+ 8). with 82 rows (T); central much narrower
than inner laterals”, tricuspid; laterals bicuspid; marginals with several
ectoconal denticles and a longer mesocone (page 873, fig. 2).

Distribution—All of the continents except Europe.
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Pupoides differs from Pupilla by the tapering spire, the longer, more
loosely coiled whorls, longer aperture and the obliquity of the parietal mar-
gin of the aperture. There is never a crest or a furrow behind the lip. So
far as known, it is oviparous. Anatomiecally it “ differs from Pupilla in the
insertion of its penial retractor at the base (instead of on the side) of the
epiphallus, in the simpler epiphallar arm of its penis (without apical
caecum), by the lack of a spermathecal diverticulum and in the narrower
radular central. Its genitalia appear the simplest in the group.” (H. B.
Baker.)

Key to subgenera and species

1. Shell distinctly tapering; diameter about half the length (Subgenus Pupoides). ... 2
Shell eylindric or subcylindric; diameter decidedly less than half the length (Sub-
genus [SChnopupotides). ...........ueenuiiuotenienreaneeneraneansasmennsansons 3

2. An angular lamella is represented by a small callus pad joined to the outer lip;
shell about 5 mm. long, of 5% to 6 whorls; U. S., Mexico, West Indies.

P. albilabris
No angular pad or tubercle; 34 to 42 mm. long, 4% to 5 whorls; Florida.
P. modicus
3. Cylindric; no angular tubercle or pad. ........coiiiiiiiinnriiiiiiiiinirennnnnns 4
Slowly tapering, slender, with a small angular tubercle; Mazatlan, Mexico.
P. chordatus
4. With slender, spaced riblets; Arizona, New Mexico, Utah. ............ P. hordaceus
Nearly smooth; South Dakota, Colorado and New Mexico. ............ P. inornatus
Pupoides albilabris (C. B. Adams) Fig. 499: 1-7.

Cyclostoma marginata Say, 1821, Jour. Acad. Nat. Sci. Phila., 2:172 (Upper Mis-
souri). Not Cyclostoma marginatum, G. Fischer, 1807, Mus. Demidoff., 3:219.

Pupoides marginatus (Say), Pilsbry & Vanatta, Proc. Acad. Nat. Seci. Phila., 1900,
p. 586.—Pilsbry, Man. Conch., 26:111, pl. 12, figs. 1-7.—Hanna, Proc. Cal. Acad.
Sci. (4 ser.), 12:514.—Henderson, 1924, Univ. of Colo. Studies, 13:132; 1926,
23:102 (Colorado) —Woodbury, 1929, Nautilus. 43:57 (Zion Nat. Park, Utah) —
Franzen, 1947, Trans. Kansas Acad. Sci., 49:418 (N.W Kansas).

Pupa fallaz “ Say ”, Gould, Bost. Jour. Nat. Hist., 4:357.—W. G. Binney, Terr. Moll.,
5:203, pl. 52, fig. 1, pl. v, fig. T (teeth), and of most authors prior to 1900. Not
Pupa fallax Say.

Plupal albilabris “ Ward’s letter ”, C. B. Adams, 1841, Amer. Jour. Sci.,, 40:271.
(New name for Cyclostoma marginata Say; no other description.)

Pupa (Modicella) arizonensis Gabb, 1866, Amer. Jour. Conch., 2:331, pl. 21, fig. 6.

The shell is minutely perforate, rimate, slowly tapering from the last
whorl to the obtuse summit, cinnamon or slightly darker, somewhat glossy.
Surface lightly marked with strie of growth. The whorls are rather
strongly convex, the last half-whorl somewhat compressed laterally, tapering
to the narrowly rounded base. The aperture is oval; peristome expanded
and reflected, strongly thickened within, its face flattened; the outer lip is
more strongly arched near the upper insertion. Parietal callus transparent,
bearing a short low tubercle connected with the outer lip. Length 5, diam.
2.2 mm.; barely 6 whorls.



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
09202900022Z8TE 1oN/L20Z/3Ru d|puey’|py//:d1ly / LND ¥S:ET ZT-ZT-ZT0Z UO pajesdausn



LAND MOLLUSCA 923

Distribution—Eastern North America from Ontario and Maine to the
Gulf of Mexico, west to the Dakotas, Colorado, and western Arizona {Yuma
Co.) ; in northern Mexico on islands in the Gulf of California, at Monterrey
and Tampico. Cuba; Haiti; Porto Rico; Bermuda.

This common snail prefers limestone soils, though also found elsewhere.
It lives under stones or at the roots of grass, in well-drained but often sunny
places; following rains it is sometimes found on trees a few feet from the
ground. It occurs in all the states from Arizona and Colorado eastward,
but never at high elevations. The living shell is usually more or less coated
with dirt.

The size varies in the same colony. Around Philadelphia they run from
4.2 to 5 mm. long (Fig. 499:1). Figs. 2, 3 represent shells from Wash-
ington Co., South Dakota. The size of the angular tubercle varies in most
western lots. In Arizona the shell is often small and delicate, length 4 mm.,
hardly over 5 whorls, with scarcely any callous pad in the angle of the mouth
(Fig. 4€9:4, Plumosa Range about 8 miles east of Quartzsite, western Ari-
zona), thus resembling P. modicus; but in the same lots there are also larger
shells. The most slender examples are from the Gulf States (Fig. 499:5,
Big Wills Valley, Alabama), measuring, length 5, diam. 2 mm., 63 whorls.

A sinistral specimen was found in Texas by Dr. Julia Gardner of the
. S. Geol. Survey, on the Colorado River 14 miles below the Travis-Bastrop
county line.

Nomenclature—As Say’s specific name marginata was preceded by Pupa
marginata Draparnaud, Gould, Binney and later authors up to 1900, called
this species Pupa fallax Say 1825, Jour. Acad. Nat. Sci. Phila., 5:121. That
species, received by Say from a correspondent in Milton, Massachusetts,
was actually based upon a stray example of Ena obscura (Mill.) of Europe.
The same specimen, apparently, served for type of Pupa placida Say (1829,
Disseminator of Useful Knowledge, 2:250). Say had forgotten his earlier
description, as explained by the author in Proc. Acad. Nat. Sci Phila., 1900,
PDb. 986-7. Say’s earlier name, * Cyclostoma ” marginata, was resuscitated
for the species by Pilsbry & Vanatta in 1900; but Dr. Baker has called my
attention to the prior use of this name by G. Fischer, in 1807. We now
accept the substitute name P. albilabris, offered by C. B. Adums more than
a century back. :

Pupoides modicus (Gould) Fig. 1499:13-15.

Pupa modica Gould, 1848, Proc. Bost. Soc. Nat. Hist., 3:40 (Florida).—Binney. 1578,
Terr. Moll.. 5:204, pl. 52, fig. 2.

Fig. 499. 1. Pupoides albilabris, Philadelphia; 2, 3, Washington Co., 8. D.; 4. near
Quartzsite, Ariz.; 5, near Valley Head, Ala.; 6, 7. Cienfuegos. Cuba. 8, Pupoides simoni
(Jousseaume), Venezuela (after Jousseaume). 9. 16, Pupoides nitidulus (Pfeiffer), west
side Matanzas Bay, Cuba. 10. Pupoides inornalus, White River, S. D. 11, Pupoides
;o\ordn‘t‘-eus, near Las Vegas, N. M.; 12, near Adamana, Ariz. 13-15. Pupoides modicus.

vey West,
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Pupoides modicus Gld., Vanatta, Nautilus, 21:100 (Florida Keys).—Clapp. Nautilus,
27:64 (Bimini Is.) —Pilsbry, 1921, Man. Conch.. 26:115, pl. 12, figs. 13-15.

The shell is perforate, rimate, tapering from the last whorl to the obtuse
summit, thin, dull brown, somewhat glossy, irregularly striate. The whorls
are strongly convex, the last ascending in front. The aperture is oval.
Peristome thin, broadly expanded, very little or not thickened within, white,
the outer margin regularly curved, columellar margin straightened, margins
converging and joined by a transparent callus. No callous pad or tubercle
in the angle.

Length 4.2, diam. 2.1 mm.; 5 whorls.

Length 3.9, diam. 2.15 mm.; 5 whorls.

Length 3.45, diam. 1.8 mm.; 4} whorls.

Georcia: St. Simon’s Island. Frorma: Cedar Keys to Key West. Also Bimini
Keys, Bahamas.

The shell is smaller and thinner than P. albilabris, somewhat more
striate, the lip very little or not thickened. The last character is about all
that separates modicus from the Antillean P. nitidulus (Pfr., 1839), which
is about the same size, and when not quite mature cannot be distinguished.
The angular tubercle is sometimes practically wanting in small forms of
P. albilabris, which then resemble P. modicus. Key West examples are
figured.

Subgenus ISCHNOPUPOIDES Pilsbry
Ischnopupoides Pilsbry, 1926, Man. Conch., 27:250, type P. hordaceus (Gabb).
A group of the dry country. Besides the following, there is one species,
P. chordatus (Pfr.), at Mazatlan, and another, P. paredesii (Orb.). in Bo-
livia and Peru.

Pupoides hordaceus (Gabb) Fig. 499:11, 12

Pupa hordacea Gabb. 1866, Amer. Jour. Conch., 2:331, pl. 21, fig. 7. Not Pupa
hordeacea Binney; not Bifidaria hordeacea Sterki.

Pupoides hordaceus (Gabb) Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Sci. Phila.,
p. 240, pl. 22, fig. 11.—Walker, Occ. Pap. Mus. Zool. Univ. Mich., No. 15, 1915.
p. 2-4 —Pilsbry, 1921, Man. Conch., 26:1186, pl. 12, fig. 11, 12.—[?] Franzen. 1947,
Trans. Kansas Acad. Sci., 49:416, pl. 1, fig. 10, pl. 2, fig. 5.

Pupa arizonensis Gabb, W. G. Binney, 1869, Land and Fresh-water Shells of N.A.,
pt. 1. p. 240, fig. 416, and in subsequent works. Not P. arizonensis Gabb.

Pupa arizonensis W, G. Binney, Sterki, Nautilus, 3:118, 119 (Seligman, Ariz., in ants’
nests; Albuguerque, N. M.).

Pupa gabbi Dall, 1896, Proc. U. S. Nat. Mus,, 19:367. New name for P. arizoncnaiz
Binney not Gabb.

Bifidaria hebes Ancey, Pilsbry, 1898, Nautilus, 11:117. Not Pupa hebes Ancey.
Pupa gabbi mezicanorum Cockerell, 1897, Nautilus, 10:143.
Pupoides eupleura Chamberlin & Berry, 1931, Proc. Biol. Soc. Wash., 44:7, fig. 1.
ef. Pilsbry, 1934, Man. Conch., 28:138.
The shell is imperforate, shortly rimate; cylindric. with a convexly conie
summit and obtuse apex; cinnamon to avellaneous, without gloss, the apex
and lip pale. The upper whorls are strongly convex, the last two weakly
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convex or somewhat compressed laterally. Sculpture of slender retractive
riblets, nearly straight, widely spaced, wanting on the first 13 whorls, which
are weakly, densely, microscopically granulose. The aperture is slightly
oblique, oval, angular above. The peristome is narrowly expanded, strongly
thickened within. Parietal margin strongly oblique, covered with a very
thin callus. There is no angular tubercle or callus.

Length 3.35, diam. 1.5 mm.; 5} whorls. Jerome, Arizona.
Length 3.9, diam. 1.65 mm.; 5} whorls. Jerome.

Length 3.65, diam. 1.65 mm.; 5} whorls. Adamana, Arizona.
Length 4.3, diam. 1.7 mm.; 5} whorls. Adamana.

CoLorapo: Dolores canyon at mouth of Gypsum Creek, San Miguel Co. (Junius
Henderson, 1914).

NEw MEexico: near Las Vegas (Prof. Cockerell, Mary Cooper) ; Rio Grande drift at
Albuquerque (Ferriss & Pilsbry) ; Grant (A. and J. Baily); Rio Grande drift at Mesilla
(Cockerell). Canones Creek east of Mt. Pedernal, Coyate Creek near Rio Puerco and
Arroyko Agua and Rio Puerco, all in Rio Armbo Co.; 14 miles north of Tucumecari
(Walker).

ArizoNA: Navajo Springs (Ashmun), Chinle Creek and near Adamana, Apache Co.
(Ferriss) ; Holbrook, Navajo Co. (Ashmun); Antelope Valley and Finley's reservoir,
near Mt. Trumbull, Coconino Co. (Ferriss and Daniels); Verde River near Jerome,
Yavapai Co. (Ashmun); Ft. Grant, Pinal Co. (G. H. Horn, type locality); San Pedro
drift, near Benson, Cochise Co. (Pilsbry); Ft. Defiance, in drift (Walker).

UtaH: Henry Mountains and Cannonville (Chamberlin & Berry).

This toothless eylindric snail resembles the following species, but is quite
unlike all others of our fauna. It was one of our rarest and least known
species before 1900, but since that time has often been taken in abundance.
Its adventures under various aliases have been discussed in my papers of
1900 and 1934.

Gabb did not notice the ribs, which are often partially lost by wear, but
they are present though worn in the only one of his specimens known to be
preserved.

This is a species of the arid plateaus and foothills, not found in the humid
upper zone of the mountains. It is known by specimens taken in the débris
of streams or in Pleistocene or later deposits. The Mesilla, N. M. specimens
may have floated from the upper river; those from the San Pedro River at
Benson, Arizona, certainly came from farther south, and the type lot also
may have been from the San Pedro drift. West of Benson, in Pima County,
we saw nothing of it; but it penetrates west farther north. It appears to
be most abundant in the northern counties of Arizona, extending north to
San Miguel Co., Colorado, near the Utah line. Specimens from this place
measure from length 4.15, diam. 1.6, aperture 1.4 mm., barely 6 whorls, to
length 3.3, diam. 1.6, aperture 1.3 mm., 5} whorls.

In the deposits at Las Vegas, N. M_, at its northeastern limit, it occurs
with P. inornatus, which here reaches its southern limits as now known.

P. hordaceus has been reported by Dorothea S. Franzen from drift on
the flood plain of the Arikaree River, Cheyenne Co., northwestern Kansas.
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I do not know whether the single specimen was compared with P. inornatus.
which might be expected to occur there.

Pupoides inornatus Vanatta Page 922, fig. 499:10.

Pupoides inornatus Vanatta, 1915, Nautilus, 29:95.—Henderson, Univ. Colo. Studies.
13: 132.—Pilsbry, Man. Conch., 26:118, pl. 12, {. 10.
Pupa arizonensis var. saricola Cockerell, 1891, Zoe, 2:18. Not Pupa sazicola Lowe.

Shell similar to P. hordaceus except that the upper part tapers slightly
more, and the surface is nearly smooth, with some irregularly developed
strize only, weaker near the suture.

Length 3.6, diam. 1.6 mm.; 5} whorls. Type.

Length 3.4, diam. 1.57 mm.; 54 whorls. Pike’s Peak.

SovTH Dakora: drift of White River, Washington Co., type 110977 A.NS.P.. coll.
by W. H. Over; and Indian Creek, Pennington Co. (Over). CoLorapo: Pike’s Peak
(E. Hall); Trinidad (Pilsbry); Round Mountain, Custer Co. (Cockerell) ; Bellevue.
Larimer Co. (J. Henderson). NEw Mexico: Arroyo Pecos. near Las Vegas, in ant hills,
flood debris, and in the “ charcoal zone ” (T. D. A. Cockerell).

In a considerable number scen, this form differs constantly from P.
hordaceus. It appears to be a species of the Rocky Mountains. spreading
eastward, while hordaceus ranges southwestward, the areas overlapping at
Las Vegas, N. M.

No “live ” specimens have been seen; those from South Dakota and Las
Vegas, though sometimes retaining the cinnamon color, may be Pleistocene
or later fossils washed into the streams. Apparently it still lives in Colo-
rado, as the Pike’s Peak shells are quite fresh. By correspondence with
Junius Henderson and the examination of specimens it appears that all pub-
lished Colorado records for hordaceus were based on specimens of inornatus.
with the possible exception of Sampson’s Williams Canyon record (Nautilus,
6:102), which has not been re-examined. In Colorado the true P. hordaccus
is known to occur only in the extreme southwestern part of the state. west
of the Rocky Mountains.

PUPILLA Leach

Pupilla Leach, in Fleming, 1828, British Animals, p. 268.—Pilsbry, 1921, Man. Conch.,
26:152, monograph.

The shell is cylindric with rounded, obtuse ends, rimate and often per-
forate, of short, slowly increasing whorls, the sutures but slightly oblique.
The small aperture has 0 to 5 teeth, the parietal, columellar and palatals
deeply placed when present; no basal fold; no teeth present in immature
stages. Peristome reflected narrowly. Shell axis small, perforate.

The foot is about half as long as the shell, skin nearly smooth. Inferior
tentacles short but distinet. Shell carried with the spire slanting upward a
little, Fig. 501. Some species (or probably all), are viviparous.

‘The anatomy has been studied by Steenberg, whose figures of the geni-
talia of P. muscorum have been copied in Fig. 500. The uterus (ut) is dis-
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tended with embryos. The spermatheca has a variously shaped sac (rs)
and develops a cylindrical diverticulum (di) which is longer in some of
the other species. The penis is bifid; its epiphallar arm (ép,) is consider-
ably swollen and extends a short distance beyond the entrance of the epi-
phallus (ép); and its appendicular arm (ap) is swollen around the base of
its appendix (ap,). The bifid penial retractor (rp) inserts on the epiphallus
and near the apex of the appendicular penial arm.

Type: Pupa marginata Drap. =
P. muscorum (L.).

Distribution. — North America,
Eurasia, Africa, Australia, almost
wholly in temperate and cold regions.
They are ground snails, living under
wood and stones and among leaves
in moderately humid situations.

Pupilla is a widely distributed
group, nowhere numerous in species,
but generally abundant in indi-
viduals., While the American species
appear distinct enough from one

Fig. 500. Pupilla muscorum, genitalia Fig. 501. Pupilla muscorum, Skaneateles,
(after Steenberg). N.Y.

another typically, they vary remarkably in teeth, crest and size, so that the
identity of a particular lot is sometimes in doubt. Thus, there are inter-
mediate forms between sonorana and blandi, and the pithodes form of bland:
has much in common with P. hebes. P. muscorum is sometimes thin-lipped.
closely approaching hebes. They form an intricate complex of races, the
affinities of which may be represented by a diagram:

sonorana—blandi—muscorum—syngenes
' |
pithodes—hebes

P. sterkiana (Pils.), from San Ramon, Lower California, Fig. 502:16, 17.
stands apart from this complex of forms, being strongly characterized by
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the sculpture of both embryonic and later whorls. It has allies on the Lower
Californian island Guadalupe.

Populations containing albinos have been noted in muscorum, syngenes,
hebes and blandi. P. hebes, P. syngenes and P. muscorum occur both
dextral and sinistral.

The earliest reliable record of Pupilla in America is from the Mississippi
valley Pleistocene (Yarmouth interglacial stage).8? The genus appeared
in central European Upper Oligocene, probably from Asia, and became
somewhat numerous in the Miocene. There was apparently an earlier mi-
gration from Asia to America which gave rise to the section Striopupilla of
Lower California and Guadalupe Island. True Pupilla was a later immi-
grant, as the species are scarcely differentiated from Old World forms. P.
blandi and especially P. sonorana are hardly separable from the Alpic P.
triplicata (Studer), all having teeth like the European Miocene species. P.
hebes resembles the European P. cupa (Jan) and alpicola (Charp.). Fin-
ally, P. muscorum, in Canada and New England, is indistinguishable from
those of northern Europe, and is probably the latest immigrant.

Key to Species

1. Shell rib-striate, the embryonic whorls reticulate-granose; Lower California (Section
Striopupilla). . ..o i ittt ierre e P. sterkiana Pils.

Shell minutely striate or smoothish (Section Pupilla proper) .................... 2

2. Spire slightly wider above than below; parietal lamella long; 8-10 whorls.
P. syngenes

Spire not wider above; whorls less numerous ................ i i, 3
3. Aperture having three well-developed teeth. the palatal fold somewhat long. ..... 4
Teeth wanting or, when present, small, the palatal fold tubercular .............. 5
4. Length 32 to 375 mm. ......cociiiiiiiiiiiiieiiiritenenenioncecnanaeans P. blandi

Length 2,5 to 325 mm.; palatal fold long; last whorl much flattened behind the crest.
P. sonorana

5. Lip typically thickened within, with a whitish crest externally; teeth small or

WADLIDE. ...ttt ininereesereeeneanssoeaasosennncosnacscsasasanane P. muscorum

Lip thin; crest colored like the shell. often low, scarcely noticeable; typically tooth-
less; Arizona to Idaho. ... et P. hebes
Pupilla sonorana (Sterki) Fig. 502: 10, 12, 13.

Pupa (Pupilla) sonorana Sterki, 1899, Nautilus, 12:128, with var. tenella, p. 129.

Pupilla sonorana Sterki, Pilsbry, 1915, Proc. Acad. Nat. Sci. Phila., p. 345; 1921, Man.
Conch., 26:163, pl. 19, figs. 10, 12, 13, 15.—Walker, Occ. Pap. Mus. Zool. Univ.
Mich,, No. 15, pp. 4, 5.

“ Shell perforate-rimate, cylindrical, apex obtuse, rounded; color
brownish-horn; surface finely striated-rugulose, more coarsely so near the
aperture; whorls 64, gradually increasing; suture rather deep; the last whorl
comparatively small, compressed in its inferior part, the base narrow, almost

82 Pupilla inermis Russell, 1931, Trans. Roy. Soc. Canada (3), 25, sec. 4, p. 15, pl. 2,
figs. 12, 13, from the Paleocene of Alberta, was referred to the genus provisionally and
probably belongs elsewhere. but the very minute shell is imperfect.
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keeled; near the aperture a high, sharp bulging [crest] filled with a strong
whitish callus, shining through the shell; a narrow, deep constriction in front
of it, and an impression over the palatal fold. Aperture rather small; mar-
gins abruptly but rather narrowly everted; lamelle and folds 3, white;
parietal rather deep-seated, long, spiral; columellar perpendicular (along
the columella), lamellar; palatal (the inferior) rather strong, often with a
thread-like prolongation inward. Alt. 2.6, diam. 1.3 mm.” (Sterki).

Length 3.25, diam. above aperture 1.4 mm.; 71 whorls. Topotype.
Length 2.75, diam. above aperture 1.3 mm.; 64 whorls, Topotype.
Length 3.05, diam. above aperture 1.4 mm.; 7 whorls. Cloudecroft.
Length 2.5, diam. above aperture 1.3 mm.; 6 whorls. Cloudcroft.

New MEexico: Whiteoaks (type loc.), Gilmores, Mescale (E. H. Ashmun); James
canyon, Cloudcroft, Sacramento Mts. (Rehn and Viereck) ; summit of Hacheta Grande,
8,500 ft., Big Hatchet Mts. (Pilsbry and Daniels); 14 miles northeast of Tucumcari,
Cuervo River, San Miguel Co., and Turkey Creck, near Wagon Mound, Mora Co.
(Dr. E. C. Case).

P. sonorana differs from P. blandi by its much longer parietal lamella
(Fig. 10) and the far greater impression of the last whorl preceding the crest
(fig. 13). The columellar lamella is longer. P. syngenes dextroversa is a
longer species with more whorls and less impressed base.

In most lots seen there are longer, shorter and intermediate individuals.

In one lot from Clouderoft, in the Sacramento mountains, there are two
cxamples with an upper-palatal tubercle also, making four teeth in all (Fig.
502:12). :

This species would hardly be considered specifically distinct from P.
triplicata of Europe were it not that the two inhabit antipodal parts of the
globe.

P. sonorana form tenella (Sterki). Shell rather oblong or ovoid; the
bulging in the palate less high, and only with a slight callus inside. Most
specimens are less high than the types, 2.3 to 2.6 mm. (Sterki).

New Mexico: Capitan Mts. (Ashmun).

The specimens before me, part of the original lot, differ very little from
typical P. sonorana; the crest is often fully as high as in that. It seems
scarcely separable as a race. One measures, length 2.7, diam. above aper-
ture 1.45 mm.

Pupilla blandi Morse Fig. 502: 1-5.

Pupilla blandi Morse, 1865. Ann. Lyec. Nat. Hist. of N. Y., 8:5, fig. 8.—Henderson,
Univ. Colo. Studies, 9:57; 13:134 (details of distribution in mountain states).—
Pilsbry, Proc. Acad. Nat. Sci. Phila., 1906., p. 142, (Texas) ; Man. Conch., 26:159,
pl. 19, fig. 1-5—~Walker, 1915, Occas. Pap. Mus. Zool. Univ. Mich., No. 15, pp.
2-4 (Rio Arriba Co., northern New Mexico).

Pupa blandi Mse., Binney. 1885, Man. Amer. Land Sh., p. 188.

Pupa blandt forma obtusa Cockerell, 1892, Jour. of Conch., 7:39.

Pupilla blandi mut. alba Cockerell, 1888, Science Gossip, 24:257; 1905, Nautilus
18:104.
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Pupilla blandi pithodes Pilsbry & Ferriss, 1917, Proc. Acad. Nat. Sci. Phila., p. 103;
1918, p. 328.

Pupa sublubrica Ancey, 1881, Le Naturaliste, 1:389 (Nevada).

Pupilla blandi charlestonensis Pilsbry, 1921, Man. Conch., 26:163, pl. 19, figs. 8, 9.

?Pupa blandi var. edentata Squyer, 1894, Nautilus, 8:64, nude name; Mingusville
(Wibaux). Mont.

Shell rimate, ovate-cylindrical, delicately striated, opaque, light brown.
Apex obtuse, nucleus with microscopic granulations. Suture well defined.
Whorls 6, subconvex, the last ascending at the aperture, rapidly expanding,
with an external whitish callus, between which and the peristome there is a
deep constriction. Aperture small, nearly circular, with three obtuse teeth
of about equal size: one on the parietal margin, one on the columellar mar-
gin, and the third far within and at the base of aperture; peristome sub-
reflected, the margins joined by a thin callus. Length .13 inch, breadth
.06 inch [=3.25 X 1.5 mm.]. (Morse.)

Distribution.—Rocky Mountain region, from Montana and Red Deer,
Alberta, to New Mexico; west to Nevada; eastward in the semiarid region
(mainly as a fossil, or in river drift) to McLean Co., North Dakota (at
Ft. Berthold, type loc.}; Brule Co., South Dakota; Phillips Co., Kansas;
Comal Co., Texas.

P. blandi is a common shell in the Rocky Mountains, and southward in
New Mexico west of the Rio Grande to Grant County; also in the adjacent
part of Arizona. It occurs also in the northern counties of Arizona, in Utah,
and (as P. sublubrica) in Nevada.

Variation.—1. The typical form, about 3.2 to 3.3 mm. long, 1.5 wide, of
63 to 63 whorls (Figs. 4, 5, near Salt Lake City, Utah) is widely spread in
Colorado, eastern Utah and New Mexico. The callus within the lip is
moderate or sometimes heavy. The crest behind the lip is well developed.

In some localities there are wider shells: length 3.35, diam. 1.75 mm.;
North Park, Colorado. The rather thick lip-rib is like typical blandi, the
wide shell like form pithodes.

There are also similarly wide shells (length 3.4, diam. 1.7 mm., Sapello
canyon, N. M.) without an internally calloused lip, being thus similar to
form pithodes, though the parietal lamella is not so long.

2. The prevalent or almost exclusive form east of the mountains, from
North Dakota to Texas, is small and compact, about 2.5 mm. long, 1.5 wide,
of 53 whorls, the lip often quite strongly thickened. Cockerell has described
it as “ Form obtusa. 2} mm. long, broader in proportion to its length than

Fig. 502. 1-3, Pupilla bland:, Ft. Berthold, N. D.; 4, 5, near Salt Lake City. 8, 7,
Pupilla bland: pithodes, type, Black Mts., N. M. 8. 9, Pupilla blandi chalestonensis, type.
10, 12, 13, Pupilla sonorana, Cloudcroft, N. M. 11, Pupilla muscorum form zerobia,
type, Duran, N. M. 14. Pupilla muscorum var., White Oaks, N. M. 15. P. sonorana,
White Oaks. N. M. 16, 17, Pupilla sterkiana Pils., San Ramon, L. Cal. 18, 19, Pupilla
hebes (= paratypes of P. m. idahoensis H. & D.), St. Charles, Idaho.
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the type. Near the Micawber mine, Custer Co., Colorado.” It is prob-
ably a “ hunger form ” occupying arid situations. It occurs in many places
in Colorado, in New Mexico, in the Rocky Mountains and along the Rio
Grande, mostly known from Pleistocene and river-drift examples. Also in
Arizona, from San Pedro river drift near Benson, and in the northeastern
counties. Some examples of this form are hardly to be distinguished from
P. sonorana; but the latter appears to inhabit higher, less arid places than
the New Mexican bland:.

In some cases longer shells, which would fall into typical blandi, are in
the same lots with form obtusa.

Cockerell has noted a mutation alba: “ Shell white. Custer Co., Colo-
rado.”

3. Form pithodes Pils. & Ferr. (Fig. 502:6, 7) is common under and on
dead wood in the forested zone, chiefly among aspens, in the Black Range,
Grant and Sierra counties, New Mexico, 7,000-10,000 ft.; also westward in
the Mogollon Mts., 9,500 to 10,000 ft., and in Greenlee and Graham coun-
ties, Arizona.

It is wider than typical P. blandi, with a weaker crest; the lip is but
slightly thickened within. The shell is short, cylindric with rounded ends,
walnut-brown, slightly shining. Whorls somewhat convex, the last slowly
ascending a little in front, somewhat flattened and tapering to the narrow
base, noticeably contracted behind the lip, having a quite low (or sometimes
rather strong) crest of the same color as the rest of the shell. Parietal
lamella deeply placed, about one-third of a whorl long. Lower-palatal fold
rather long. Columellar lamella well developed, short. The type and
paratypes, 115361 A.N.S.P., from the Black Range, measure:

Length 3.2, diam. 1.8 mm.; type.

Length 3.7, diam. 1.7 mm.; 74 whorls.
Length 3.25, diam. 1.75 mm.; 6} whorls.
Length 3.05, diam. 1.7 mm.; 6} whorls.

In the eastern counties of Arizona mentioned above, this form occurs
with P. hebes, which it resembles very closely except by having teeth.

Pupa sublubrica Ancey was considered by W. G. Binney to be a synonym
of P. muscorum, but Mr. Ancey in a letter to me stated that it is “ a slender
var. of Pupa blandi Morse.” It was described thus:

“Length 3%, width 13 mm. Shell elongate, cylindric, thin, pellucid,
glossy, rimate, corneous; apex obtuse; closely, minutely, slightly striate.
Whorls 8, convex, regular, the last slightly subturgid, then a little contracted
at the aperture. Aperture truncate-oval, provided with two teeth within,
one parietal, the other opposite this, basal; both white, quite deeply placed.
Peristome thin, expanded. . . . It is separated from P. muscorum L. by the
lack of a white calcareous deposit within the aperture. State of Nevada,
Dr. Newcomb.” (Ancey.)
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Though not now found living east of the Rocky Mountains, P. bland,
in Pleistocene and perhaps later times, extended over a large area eastward.
Dr. Sterki once wrote me that he “ saw some specimens (poor, weathered)
of Pupilla blandi from Carrollton, Missouri (Carroll Co., on Waconda
Creek). Two of the specimens cleaned out had no palatal fold; a third
had one ”. About forty years ago I found P. blandi in the flood débris of
Guadalupe River, about four miles above New Braunfels, Comal County,
Texas. The shortness of that river precludes the idea that it could have
drifted any great distance. Mr. Singley also found one specimen at or
near the same place. It was probably washed from a Pleistocene deposit
containing shells, on the river banks.

Pupilla blandi charlestonensis Pilshry Fig. 502:8, 9.

A peculiar race, smaller and otherwise differing from the account of
sublubrica, and similar to sonorana, was taken by Ferriss on Charleston
mountain, Lincoln Co., in southern Nevada. Type 115215 A.N.S.P.

There is a well-developed crest behind the lip. The parietal lamella
and lower-palatal fold are strong and long; columellar nodule distinet.
Length 3, diam. 1.4 mm.; 63 whorls.

This might be considered a form of P. sonorana were it not so remote
from the known range of that species.

Pupilla muscorum (Linnaeus) Fig. 503: 12-16.

Turbo muscorum Linnaeus, 1758, Syst. Nat., 10:767.
Pupa muscorum L., Binney, 1885, Man. Amer. Land Shells, p. 78.

Pupilla muscorum L.. Pilsbry, 1921, Man. Conch., 26:156. 173, pl. 18, fig. 12-15—
Henderson. 1929, Univ. Colo. Studies, 17:91 (Milton, Oregon).

Pupa badia C. B. Adams, 1840, Boston Jour. Nat. Hist., 3:331, pl. 3, fig. 18 (Crown
Point, New York).

Pupilla muscorum zerobia Pilsbry, 1914, Nautilus, 28:38, pl. 2, figs. 1, 2—Henderson,
TUniv. Colo. Studies, 13:133 (Colo.. Wyo.).

The shell is shortly rimate, cylindrie, auburn or some similar brown
shade. white or light behind the lip, moderately solid. Summit rounded,
obtuse. First 1§ whorls nearly smooth, the rest with fine, blunt, uneven
striation, moderately convex; last half of the last whorl tapering downward,
compressed, rising to the aperture, having a strong whitish crest near and
parallel to the outer and basal lip. The aperture is somewhat oblique,
truncate-rounded, typically without teeth (but in various varieties or muta-
tions provided with one to three teeth). Peristome narrowly reflected out-
wardly. broadly on the columellar side, having a strong pale callus within.

Length 34 mm., diam. 1.6 mm. Thomaston, Maine.
Length 3.15 mm., diam. 1.55 mm. Thomaston, Maine.
Length 4 mm., diam. 1.7 mm. Mt. Desert, Mainc.
Length 3.25 mm., diam. 1.65 mm. Mt. Desert. Mainc.
Length 3.35 mm., diam. 1.73 mm. Rochester, N. Y.
Length 3.5 mm., diam. 1.65 mm. Duxbury, Mass.
Leng'h 3 mm, diam. 1.7 mm. Duxbury, Mass.
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Distribution—Eastern North America from Anticosti Island south to
Atlantic City, New Jersey, westward in Canada and the northern tier of
states to Milton, Oregon; south in the Rocky Mountain region through Colo-
rado to Socorro Co., New Mexico, and northern Arizona; north to Anuk,
Alaska. Loess of Iowa and Kansas. Also Europe, north and central Asia,
and south to Persia; north Africa. Type in coll. Linnean Soc. London. from
Europe (Sweden).

American specimens rarely have the lip so much thickened or the white
or yellowish area behind it so extensive as most European shells, though
European shells similar to the American in these characters are readily
found.

It differs from P. blandi by the much shorter and smaller teeth, the
palatal fold small and tubercular when present. Some of the thinnest mus-
corum resemble P. hebes rather closely.

In limestone districts the white crest and the lip-callus are strongly de-
veloped, as in Fig. 503:13, 14 (limestone quarry at Thomaston, Me.), and
over much of New York State. \Where the rock is granitic or deficient in
lime the crest is usually lower, of a reddish brown color but lighter than the
rest of the shell, and the lip-callus is much thinner, Figs. 15, 16 (Mt. Desert,
Maine). In either form the parietal tooth may occur, but the palatal
tubercle is developed only in moderately thick-lipped shells.

P. muscorum has a far greater zonal or climatic range, as well as a wider
geographic distribution in the Palearctic Region than in America. Our
form was doubtless derived from the northern herd of Siberia and northern
Europe by way of Alaska, probably in interglacial Pleistocene time. and
has not yet become adapted to warm climates such as the circum-Mediter-
ranean zone which it inhabits in the Old World.

Four tooth-mutations occur as in Europe: (1) the typical form, in which
there are no teeth (fig. 15, Mt. Desert, Maine). (2) Form marginata Drap.
A small, short parietal lamella developed (figs. 13, 14). This includes P.
badia C. B. Ad. (3) Form masclaryana Paladilhe. A tubercular or short
parietal lamella and a small, tubercular lower-palatal fold present (fig. 12).
(4) Form having a columellar tooth more or less well developed. fig. 14.
White Oaks, New Mexico. This form has been noticed in America only in
the mountain states of the West. Boettger has mentioned its occurrence in
France.

The typical form, without teeth, is the most abundant and widely-spread
in America. It usually occurs in lots containing forms marginata and
masclaryana, such colonies being evidently hybrid.

A large series from High Pines, Duxbury, Mass., consists of very thin,
toothless shells, with the crest low or very low, not paler, the lip scarcely
calloused within. They run down to 3 mm. long, with 5} whorls, and re-
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semble the western P. hebes. Similar shells occur as far south as Atlantic
City, N. J,, in island-like copses in the salt marshes.

Most of the Rocky Mountain specimens seen are of the typical toothless
form, and none have a palatal tooth. They vary widely in size. Two from
Holbrook, Arizona, measure:

Length 3.85, diam. 1.9 mm., 64 whorls.
Length 2.75, diam. 1.5 mm., 53 whorls.

Pupilla muscorum form zerobia Pilsbry, Fig. 502:11, described from an
arid sandstone butte near Duran, New Mexico, at 6700-6800 ft., is a small,
compact form which I took at one time to be a subspecies. Length 2.25 to
2.75 mm. in the type lot, 104005 A.N.S.P. Similar shells occur in numerous
Colorado localities, with intermediate sizes connecting with ordinary mus-
corum, so that it is apparently to be regarded as an arid station hunger form
rather than a true race.

Junius Henderson’s record of P. muscorum from Milton, Oregon, is the
only record of the species from a Pacific coast state.

Pupilla muscorum sinistra Franzen
Pupilla muscorum sinistra Franzen, 1946, Nautilus, 60:24.

“ Diagnosis: Shell sinistral, subcylindrie, whorls 74, convex, increasing
regularly and gradually in height; lip reflected, thickened within by a callus;
parietal tooth low, elongate, curved around the axis; crest behind the lip
high and round.

“ Type description. Shell sinistral, subcylindrical, summit obtuse; whorls
7}, increasing regularly and gradually in height, convex; suture incised;
greatest diameter at level of fifth whorl of spire from which the shell tapers
to a constricted base; nuclear whorl finely granular; remaining whorls finely
and irregularly striate; aperture ovate, oblique; lip reflected, thickened
within by a low, rounded callus; peristome sharp, continuous across parietal
wall by a thin callus; dentition consisting of a single, low, elongate parietal
Iamella; crest behind lip high and round.” (Franzen.)

: Greatest Aperture Aperture .
Height Diameter Height Width Whorls
Type (3728) ..... 39 mm. 19 mm. 125 mm. 1.08 mm. 73
Paratype (3827) . 38 18 1.15 09 7%
Paratype (3827) . 3.7 - 18 1.08 09 7
Paratype (3827) . 34 18 1.08 09 7
Paratype (3827) . 32 1.7 108 09 7
Paratype (3828) . 4.0 1.7 125 .. 73

Kaxsas: NE 1 sec. 11, twp. 30 5, R 23 W, Clark County ; Lower Pleistocene. Type:
Cat. no. 3728, University of Kansas Mus. Nat. Hist.

‘“ At the type locality, Pupilla muscorum sinistra occurs as a pure popu-
lation. In a second locality, SW4 sec. 35, twp. 14 S, R 11 W, Russell
County, Kansas, three-fourths of the Pupilla population consists of Pupilla
muscorum (Linneaus) and only one-fourth of Pupilla muscorum sinistra.
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“Size is the only appreciable variable among the paratypes. The
parietal lamella is wanting in only a few specimens. A small lower-palatal
fold occurs rarely. The greatest diameter of the type specimen is at the
level of the fifth whorl while in some of the paratypes the greatest diameter
is at the level of the fourth whorl. Pupilla muscorum sinistra differs from
Pupilla muscorum in being sinistral and in tapering to a more sharply con-
stricted base.” (Franzen.)

Pupiila hebes (Ancey) Fig. 503:1-4.
Pupa hebes Ancey, 1881, Le Naturaliste, 3:389.—Pilsbry & Vanatta, 1900, Proc.
Acad. Nat. Sci. Phila., p. 589, pl. 22, figs. 9, 10.

Pupilla hebes Ancey, Pilsbry & Ferriss, 1911, Proc. Acad. Nat. Sci. Phila., p. 197,
with P. h. kaibabensis—Pilsbry, 1921, Man. Conch., 26:164, pl. 18, figs. 14—
J. Henderson, 1936, Univ. Colo. Studies, 23:103.

Pupilla hebes mut. albescens Ferriss, 1920, Nautilus, 34:14.

Pupa arizonensis Gabb, W. G. Binney, 1885, Man. Amer. Land Sh. p. 173; 1886,
2nd suppl., Bull. Mus. Comp. Zool,, p. 40, pl. 3, fig. 12. Not of Gabb.

Pupilla muscorum idahoensis Henderson & Daniels, 1817, Proc. Acad. Nat. Sci.
Phila., p. 57.

Pupilla hebes form nefas Pilsbry & Ferriss, 1910, Proc. Acad. Nat. Sci. Phila., p. 135;
1918, »n. 303.

‘“ Shell subeylindric, rather thin, rimate, obtuse at the apex, corneous-
tawny, very minutely scarcely striatulate. Whorls 6-7, strongly convex,
joined by a deep suture, regularly increasing, the last swollen towards the
aperture, then deeply contracted. Aperture truncate-suboval, toothless, or
provided with a small parietal tubercle, not thickened within. Peristome
thin, reflected. Length 3.25, width 1.5 mm.

“P. hebes has so much affinity [to P. muscorum] that I would have
hesitated to separate them if it were not that all my specimens have the same
peculiarity, the absence of a white calcareous deposit within the aperture; a
character as everyone knows, of P. muscorum.” (Ancey.)

WasHiNGTON: Lime Point, Asotin Co. (H. St. John). Ipano: banks of Salmon
River (Hemphill) ; near mouth of St. Charles canyon, west of St. Charles (Henderson
and Daniels). Nkvaba: White Pine. type loc.; near Austin, Lander Co. (Hemphill).
Uran: Blue Mts. and on Monticello Creek, San Juan Co. (Ferriss). Rainbow Bridge
and Black Mesa (Chamberlin). CoLorabo: Tolland (Henderson). Wryoming: Chimney
Rock, Albany Co. (Henderson).

ARIZONA: mountains and high country throughout the state from Coconino and
Yavapai counties east. south to the Huachuca and Chiricahua Mts., Cochise Co. (Ash-

mun. Ferriss and Pilsbry) ; usually between 5000 and 9500 ft., in humid localities or sta-
tions, often abundant. New Mgxico: Magdalena Mt., Socorro Co. (Ferriss).

The absence of a white or tawny callus within the lip distinguishes P.
hebes from typical P. muscorum. It never has teeth, such as P. blandi
and many muscorum possess. There is a decided contraction behind the

Fig. 503. 1, Pupilla hebes, Lander Co., Nev.; 2, 3, Bill Williams Mt., Ariz.; 4,
Rucker canyon, Chiricahua Mts., Ariz. 5, 6, 7, Pupilla hebes nefas, Bear Wallow, Sacra-
mento Mts., Ariz.; 8, Spud Rock, Rincon Mts., Ariz. 9, Pupilla syngenes, type; 10.
Kaibab Saddle, Ariz. 11, P. syngenes mut. rivea, Black Mesa, Ariz. 12, Pupills mus-
corum, Rochester, N. Y.; 13, 14, Thomaston, Maine; 15, 16, Mt. Desert, Maine.
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outer lip; typically there is scarcely any crest and no yellowish streak, but
sometimes the crest is well developed.
Length 4, diam. 1.85 mm., 7 whorls. Bill Williams Mt., Ariz.
Length 3.1, diam. 1.65 mm., 5} whorls. Bill Williams Mt.
Length 3.5, diam. 1.6 mm., 7 whorls. Lander Co., Nev.
Length 3.25, diam. 1.55 to 1.6 mm. Lander Co., Nev.
Length 2.7, diam. 1.65 mm., 6§ whorls. Rucker canyon, Chiricahuas.

P. hebes has been reported from Tecumseh and Lawrence counties,
Kansas, in river drift (Hanna, Nautilus, 23:94). I have not seen these
specimens.

An albino form, mut. albescens Ferriss, was taken among aspens at the
Betatakin ruins in northern Arizona, small numbers being associated with
many specimens of the usual chestnut-brown color. Similar albinos were
taken in one place on Mt. Lemon, in the Santa Catalina range, also with
brown specimens, 6 albinos to 122 brown shells.

Form kaibabensis P. & F., from the Kaibab Saddle, north of the Grand
Canyon, Arizona, was distinguished from hebes by its shorter form, length
2.7 to 2.8 mm., diam. 1.5 mm., 53 whorls. While all of the specimens from
the northern environs of the canyon were of this form, similar short ones
also oceur in other lots from south of the canyon in northern Arizona, some-
times associated with larger ones; also in Rucker Canyon, in the Chiricahua
Mts., where all are small. I now regard katbabensis as a stunted or hunger
form, the diminished stature being probably traceable to locally unfavorable
conditions which affect all individuals of a colony. It is probably not of
racial significance.

“ Pupilla muscorum idahoensis” H. & D. (Fig. 502:18, 19) closely re-
sembles the hebes of Nevada, and does not seem to be racially distinguish-
able. It is not, in my opinion, a form of muscorum. The crest is often
strongly developed, as in muscorum, but very weak in other specimens. The
lip is thin, as usual. It is from west of St. Charles, southern Idaho. Two
measure:

Length 3.3, diam. 1.47 mm.; 6} whorls.

Length 3.1, diam. 1.5 mm.; 6 whorls.

P. hebes form nefas Pilsbry & Ferriss. Fig. 503:5 to 8. The shell is
sinistral, usually with a small parietal lamella; in oblique view in the aper-
ture a columellar tubercle may be seen. It differs from P. syngenes by the
absence of a crest behind the lip, though there is a wide, shallow contraction
there. '

Length 4.2, diam. 1.75 mm., 7§ whorls. Spud Rock.

Length 3.65, diam. 1.9 mm., 7 whorls. S. Catalina Mts.

Length 3.2, diam. 1.85 mm., 63 whorls. 8. Catalina Mts.
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AR1zoNa: Santa Catalina Mountains, Pima Co., abundant, generally distributed from
8000 to 9500 it.; Spud Rock, Rincon Mits.; Chiricahua Mts., Cochise Co., at the head
of Cave Creek, 8000 ft., and Pine Canyon, 7500 ft., type 97503 A.NS.P. (Ferriss).

In the Chiricahuas this race was not found associated with the dextral
hebes, which was taken in Rucker canyon. In the Santa Catalina and Rin-
con mountains it was found at eleven stations, often in large numbers, but
in only one place, near Marshall Pass, were hebes and nefas found together.

This sinistral race evidently appeared as a mutation somewhere in south-
eastern Arizona, and as yet has spread over only a few mountain ranges of
that region. Nothing has been seen of it in the extensive regions north and
northwest, inhabited by dextral hebes.

Pupilla syngenes (Pilsbry) Figs. 503:9, 10; 504.

Pupa syngenes Pilsbry, 1890, Nautilus, 4:3, 39, pl. 1, fig. 7; 5:39, pl. 2, figs. 1, 2.—
Dall, Nautilus, 8:35.—Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Sci. Phila.,
p. 606, with form deztroversa—Squyer, Nautilus, 8:65.

Pupilla syngenes Pilsbry & Ferriss, 1911, Proc. Acad. Nat. Sci. Phila., pp. 193-195,
fig. 7, with P. s. dextroversa, pp. 193-195, figs. 6, 8, and P. s. avus, p. 196, fig. 9.—
Pilsbry, 1921, Man. Conch., 26:167, with mut. nivea, p. 169.—Henderson, 1924,
Univ. Colo. Studies, 13:135.

The shell is sinistral, cylindrical but somewhat wider above, blunt at
each end; cinnamon brown, or somewhat darker. Surface dull when fresh,
delicately obliquely striate. Apex large, obtuse; suture impressed; whorls
8, the last one compressed and flattened around the lower-outer portion, its

A

Fig. 504. Pupilla syngenes, “Spectacle Cove” near Bass Trail, Grand Canyon.
Lengths 38, 35 and 3.2 mm.

last third ascending on the next earlier whorl, and elevated into a high
rounded ridge or crest a short distance behind the outer lip. Aperture
slightly oblique, truncate-oval in form; the outer lip narrowly expanded,
basal and columellar margins broader; about the middle of the parietal wall,
or nearer the upper end, there is a small parietal lamella about one-fourth
of a whorl long. Far within there may be seen a blunt columellar lamella;
and most specimens exhibit far within the outer lip a tubercular lower-
palatal fold.

Length 3.3, diam. 1.75 mm.; 8 whorls. Type, fig. 9.

Length 4.15, diam. 1.7 mm.; 9 whorls. Yavapai Co.

Length 3, diam. 1.75 mm.; 7 whorls. Grand Canyon.
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New Mexico: San Rafael, Valencia Co. (Ashmun). Arizona: Holbrook (Ashmun),
Black Mesa (Ferriss), Navajo Co.; branch of Chinle Creek, Apache Co. (Ferriss):
Jerome and Purtyman’s ranch, Oak Creek, Yavapai Co. (Ashmun); upper levels of the
Grand Canyon at Bright Angel trail and Bass trail (Pilsbry & Ferriss), and north of
the river at numerous places on Powell and Kaibab Plateaus (Ferriss & Daniels) ; San
Francisco Mountains (Ferriss). Utan: Zion National Park (Woodbury); Moab
(Henderson). MonNTANA: Wibaux, in drift of Beaver Creek, a tributary of Little Mis-
souri River (Squyer).

P. syngenes differs from P. muscorum by the longer parietal lamella, the
more numerous whorls, the last having a stronger crest and ascending
farther, the lip less expanded, and the shape of the shell, wider above. It
is more nearly related to the smaller P. sonorana, which occupies an area
to the east and south of syngenes, the northern colonies of sonorana being
separated from the nearest syngenes by the Rio Grande valley.

The type specimen has no palatal tubercle, but in most populations the
lower-palatal is usually developed. There is great variation in length. A
lot from * Spectacle Cove,” Bass trail, in the Grand Canyon, contains shells
from 3 mm. long, of 7 whorls, to those 3.7 mm. of 8 whorls. Some of those
from the Kaibab Plateau are very long, over 4 mm., of fully 9 whorls.

Mut. nivea Pilsbry. At Marsh Pass, Black Mesa, Navajo Co., Arizona,
Ferriss found beautiful albino specimens (Fig. 503:11) together with the
brown ones. This mutation also occurs in some Grand Canyon lots.

“ Pupilla syngenes Pils. and P. syngenes dertroversa seek the well-
drained hillsides where grass roots and spawls of stone lying upon the soil
furnish shelter. So far they have not been gathered in deep forest conditions
where pupas mostly congregate ” (Ferriss). Both are arid country forms
of the plateau of northern Arizona, apparently distributed generally, but
not found far north of the Colorado river. The records from the eastern
border of Montana and northern Colorado, far from the main herd, appear
to indicate extension north in western Colorado or eastern Utah, regions as
yet but little explored for shells.

P. syngenes form dertroversa (Pilsbry & Vanatta). Figs. 505, 506.
Similar to the typical form, but dextral. The shell is subeylindric, a little
wider near the upper end. The last whorl is flattened laterally, with a
strong, rounded crest followed by a deep constriction behind the lip, which
is thin and very narrowly expanded. The parietal lamella is slightly over
one-fourth of a whorl long; the columellar lamella small and deeply im-
mersed, and the lower-palatal nodule well developed or weak, but invariably
present in adult shells.

Length 4, diam. 1.7 mm.; 9 _whorls. San Rafael.
Length 3, diam. 1.6 mm.; 7} whorls. San Rafael.
Length 4.5, diam. 1.8 mm.; 10 whorls. Grand Canyon.
Length 3.7, diam. 1.8 mm.; 9 whorls. Grand Canyon.
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Fig. 505. Pupilla syngenes deztroversa, San Rafael, N. M.

New Mexico: San Rafael * (type 79460 AN.S.P., Ashmun), and Grant (Baily),
Valencia Co. Arizona: Holbrook * (Ashmun); Grand Canyon, Bright Angel Trail*
and just below the south rim near Bass Camp (Ferriss & Pilsbry), and in Stone House
Gulch, Kaibab Plateau * (Ferriss & Daniels). Mahan Mt.* near Mormon Lake, Coco-
nino Co. (Ferriss). Cororano: Tolland, Gilpin Co. (Cockerell) and Eldora, Boulder Co.
(Henderson). Urau: Fish Lake, Horse Valley, near Pine Springs and Fruita (Chamber-
lin & Jones) ; Zion National Park (Woodbury); Lamb’s canyon (E. G. Berry).

At localities marked with an * it occurred in association with sinistral
P. syngenes. 1 have not seen the Utah examples.

This form differs from P. muscorum by the shape and number of whorls
of the shell, and the longer parietal lamella (Fig. 506, at right).

P. s. dextroversa differs from P. syngenes only by the dextral coil. Since
dextral forms are doubtless the more primitive in Pupilla, it is evidently
dertroversa which perpetuates the original stock of the species. In half of
the localities given above, only dextral shells were found; but at the two in
Colorado only single shells were taken. In a few colonies, so far as our

Fig. 508. Pupilla syngenes dextroversa, Bass Trail, Grand Canyon, about 200 ft.
below the rim. Length 4.5 and 3.75 mm.

information goes, the dextral form occurs as a pure population and many
more colonies are of purely sinistral shells.
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The Colorado records quoted from Cockerell and Henderson are widely
detached from those in New Mexico and Arizona. All of the material re-
corded from the latter states has been examined by the writer.

Pupilla syngenes avus Pilsbry & Ferriss Fig. s0;.

Shell sinistral, the last whorl deviating tangentially and ascending; teeth
deeply immersed; parietal lamella much longer than in P. syngenes or dex-
troversa, about a half-whorl long.

Length 5.2, diam. 1.8 mm., whorls 103.

Length 4.3, diam. 1.7 mm., whorls 93.

Length 4.0, diam. 1.7 mm., whorls 93.

Type and paratypes no. 94,220 A N.S.P., from upper slope of the Grand
Canyon along the Mystic Spring or Bass Trail, about 200 feet below the
rim; abundant with P. s. dextroversa.

The special characters of this race, being those of senility, are unequally
developed in different individuals. The figures give a fair idea of the varia-
tions. Finding these shells associated with about an equal number of P. s.
dextroversa of about the same size, we at first were disposed to think them
all one race in which the shell was indifferently dextral or sinistral; but on

Fig. 507. Pupilla syngenes avus, cotypes. Lengths 52, 4, 4 and 42 mm. Midd'e
figure broken to show length of the parietal lamella.
closer study it appears that the dextral forms never have the last whorl and
aperture abnormal, nor are the teeth so deeply immersed, or the parietal
lamella so long, while almost every sinistral shell collected in this colony is
markedly distorted. It seems, thercfore, that although the two forms are
doubtless of common origin and live together, the different direction of the

coil probably prevents interbreeding, thus segregating the sinistral stock,
which in this colony is now in advanced senile degeneration.
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Subfamily VERTIGININAE
Genus VERTIGO Miiller

Vertigo O. F. Miiller, 1774, Vermium terrestrium et fluviatilium Hist., 2:124, mono-
type V. pusilla Miill.

Isthmia Gray, 1821, London Medical Repository, 15:239, for “ Heliz Isthmia cylin-
drica” =V. pygmaea Drap.

Alaea Jeffreys, 1830, Tr. Linn. Soc. Lond., 18:357, type V. antivertigo, selected by
Gray, 1847. .

Nearctula Sterki, 1892, Nautilus, 6:5, type V. californica.

Haplopupa Pilsbry, 1908, Nautilus, 11:119, type V. dalliana.

Small, deeply rimate, oval, eylindric-oblong or ovate, compact pupillids,
with very blunt summit, usually
glossy and some shade or tint of
brown. Aperture having the typical
six teeth of Pupillidae, none of them
concrescent, part or all of them often
wanting; the angular lamella not
reaching the margin, when present.
Outer hip straightened or looped in-
ward in the middle.

Head without tentacles; Genitalia
(Fig. 508:4) with well-developed
penis, the epiphallus entering apic-
ally, small, the retractor muscle in-
serted on it. The prostate gland is
very much shortened. Hermaphro-
dite gland of two groups of lobules.
Uterus smooth; free oviduct long.
Spermathecal duct long (Fig. 508:5).

Jaw weakly to strongly arched, of

" numerous (12 to 16) wide, flat ribs
separated by narrow thin intervals.
Teeth all fundamentally tricuspid,
with numerous interstitial cusplets.
Fig. 508. Vertige pusilla Miill. (after Locomotion is rhythmie, two or

Steenbersg). three waves visible at one time (in

V. ovata).

Distribution—Vertigo inhabits practically the entire holarctic realm,
from near sea level to at least 10,000 ft. About 80 recent species are known.
They are generally to be found on and under dead wood and fallen leaves in
humid places, but also some species live on grass stems and dead leaves at
the borders of ponds or marshes. In the mountain states they are partial
to aspen groves. Vertigo is known from the Eocene of Wyoming in two
gpecies, V. arenula White and V. atavuncule White. Cf. Yen, Jour.
Paleontology 20:498-500, fig. 10, 11.

The teeth of the aperture, though among the best specific characters, are
variable, especially the secondary denticles when present, but also the basal
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and the upper-palatal folds and the angular lamella vary. If small, these
teeth are either present or absent in the same species; if well developed they
are usually constant features. The basal fold in Vertigo is generally situated
upon the base of the columella, rather than within the basal margin. The
inwardly-projecting point of the outer lip, possessed by many species, was
termed the “ auricle ”’ by Dr. Sterki.

While considerable study has been given to the shells of our vertigines,
there has been no adequate work done on the anatomy of American species.
It is a virgin field which would certainly repay cultivation, as we have a
highly diversified fauna, in part composed of species quite unlike any found
in Europe.

Key to subgenera

1. Inner end of the columellar lamella turning strongly downward; lower-palatal fold
entering deeply, its inner end turning downward; much longer than the upper-

palatal fold. ...... ... . i Subg. Angustula
Columellar lamella, when present, not turning downward within. ................. 2

2. Columellar lamella short, tubercular or lamellar, subhorizontal or ascending slightly
within, or often absent. ...........ccciiiiiiiiiiiiiii i Subg. Vertigo
Columellar lamella subvertical; upper-palatal fold short or wanting; no angular
Jamella or basal fold. ....... ...ttt Subg. Vertillana

Subgenus ANGUSTULA Sterki

Augustula Sterki, 1888, Proc. U. S. Nat. Mus,, 11:378 for V. milium and V. venetzii;
Nachrbl. d. m. Ges., 1889, p. 117.—Pilsbry, Man. Conch., 25:145.

Angular, parietal and columellar lamellae are strongly developed, the
parietal long, columellar crescentic, its inner end curving downward. Palatal
folds strong, the lower entering to the dorsal side, its inner end curving
downward. Type V. milium.

An American group of two recent species, V. milium Gld. and V. ber-
mudensis Pils. A Pliocene species, V. hibbardi F. C. Baker, has been de-
scribed from Meade County, Kansas (Nautilus, 51:126).

Vertigo milium (Gould) Fig. s09.

Pupa milium Gould, 1840, Boston Jour. Nat. Hist., 3:402; 4:359.

Vertigo milium Gld., Binney, 1878, Terr. Moll,, 5:215, pl. 71, fig. 1.—Sterki, 1888,
Proc. US. Nat. Mus., 11:377, pl. 42, figs. 10, 13.—Pilsbry, Man. Conch., 25:147,
378.—Brooks & Kutchka, 1938, Ann. Carnegie Mus., 27:80 (Greenbrier and
Hampshire counties, West Virginia)

The shortly oval shell is cinnamon or paler, glossy, weakly striate. The
last whorl has an external impression over the lower-palatal fold and a
swelling in front of it, below a deeper impression which runs to the lip, over
the upper-palatal fold. The angular lamella is high, short, and situated
inward from the insertion of the outer lip. The parietal lamella is high
and long, entering deeply. The strong columellar lamella enters hori-
zontally at first, then turns downward, being crescent shaped. The upper-
palatal fold is long and high, slightly curved. The lower-palatal is a little
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angular lamella or basal fold, and the upper-palatal fold is minute or want-
ing. Type V. oscariana.

Distribution.—Austroriparian, from Florida to Texas.

The blunt, vertical columellar lamella, parallel to the axis, is unlike other
American species of Vertigo. The deep external furrow of the last whorl
suggests that an ancestral form had a long lower-palatal fold as in V.
nylanderi, though the present species is rather degenerate in teeth. There
is no external crest and little or no palatal callus.

Vertigo oscariana Sterki Figs. 509a; 510: 8, 10, 1I.

Vertigo oscariana Sterki, 1890, Proc. Acad. Nat. Sci. Phila., p. 33; Nautilus, 3:136;
4:39, pl. 1, fig. 5—Clapp, Nautilus, 28:137, pl. 6, fig. 8.—Pilsbry, Man. Conch.,
25:144, pl. 8, figs. 8, 10, 11.—Walker, 1928, Terr. Moll. Ala., p. 147—Brooks &
Kutchka, 1938, Ann. Carnegie Mus., 27:79, text figure.

“It is the size of mailium, but oblong with either end nearly equally
pointed, the last whorl being considerably narrowed and flat-
tened towards the subtriangular small aperture. Shell thin,
delicate, of pale horn color, as is the palatal wall and margin;
the latter simple and straight, with a very slight, thin callus

1 inside, lamell® 3, whitish, rather small: one apertural [pari-
Y etal], one columellar, longitudinal, and the inferior palatal:
@ sometimes there is also a very small superior palatal. Length
1.5, diam. 0.8 mm.” (Sterki).
Length 1.45 mm., diameter 0.8 mm.; nearly § whorls.
Length 1.53 mm., diameter 0.85 mm.

FrLormaA: Mosquito Island, Volusia Co., type 60463 ANS.P. (Oscar B. and G. W.
Webster) ; Grassy Key (Raybon); Fort Lauderdale and Miami (Clapp). AraBAMA:
Evergreen, Conecuh Co. (H. H. Smith); Baldwin, Chambers, Elmore, Jefferson and
Jackson counties (Walker). TeENNEsseg: Tellico Gorge, Monroe Co. (H. B. Baker).
WEesT VieGINIA: Greenbrier, Monroe, Pendleton and Summers counties, according to
Brooks & Kutchka. LouisiaNa: S.W. cor. Madison Parish, Bayou Macon (C. B.
Moore). ArkANsas: Keller Place Landing, Ouachita R., Calhoun Co. (C. B. Moore).
Texas: Guadalupe River near New Braunfels (Ferriss and Pilsbry).

The surface is delicately but rather sharply and regularly striate, most
conspicuously so on the penult whorl. The columellar lamella is rather
blunt and thick, the lower end vertical, the upper slanting slightly inward.
The parictal lamella is short and rather high. It varies in degree of infla-
tion, as the figures show. Dr. Clapp has noted that the specimens from
Evergreen, Alabama, are nearly smooth, showing only obsolete striation.
One measures 1.45 X 0.8 mm. (Fig. 509a). The Texan form also is nearly
smooth, 1.7 X 0.9 mm., and some have a thin palatal callus. It is an isolated
species without near relatives in our fauna,

Fig. 509a.
V. oscariana.

Subgenus VERTIGO s. str.
The type of Vertigo, V. pusilla Miill,, is a sinistral species, but otherwise
much like dextral forms of the group of V. antivertigo in Europe, V". ovata
in America. The subgeneric name Isthmia Gray was based upon a dextral
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form, V. pygmaea. It was used by Morse as a genus, by Binney as a sub-
genus; but in the absence of other distinctions, the difference in direction of
coil is thought now to be merely a specific attribute.

Our species of this subgenus are seen to fall into a number of groups,
but with limits so difficult to formulate that I have not been able to construct
a key to them. The grouping follows:

Vertigo hinkley: group Vertigo gouldi group
Vertigo ovata group Vertigo modesta group
Vertigo pygmaea group Vertigo californica group

Vertigo tridentata group
VERTIGO HINKLEYI GROUP

Vertigo hinkleyi Pilsbry Page 1018, fig. 542: 12-16.

Vertigo hinkley: Pilsbry, 1921, Man. Conch., 26:234, pl. 6, figs. 12-16.—MacMillan,
1946, Nautilus 59:121.

The shell is minute, oblong-cylindric, of cinnamon-buff color, glossy,
nearly smooth, very thin. The whorls are strongly convex, the last three
forming the more or less cylindric portion; the last whorl tapers to the nar-
row base; there is a depression behind the auricle of the lip, and behind that
a larger, deeper dorso-lateral impressed area extending nearly to the base.
The aperture is shortly piriform, with strongly defined sinulus, limited below
by a deeply bent in and thickened angle of the outer lip. The peristome is
slightly expanded around the sinulus, elsewhere strongly so. The parietal
lamella is low in front, high within, and enters deeply. The columellar
lamella is deeply placed, not very long, ascending a little inwardly. Below
it there is a subcolumellar tooth (probably a shifted basal fold). The upper-
palatal fold is a high lamina, abrupt in front, where it arises some distance
within the lip. Close to its inner end there is a short fold, apparently the
lower-palatal; only its anterior end can be seen in the aperture.

Length 1.55 mm., diameter 0.75 mm.; 5} whorls. Paratype.

Length 1.75 mm., diameter 0.77 mm.; 6 whorls. Type.

Ar1zoNa: Cave Canyon, near the reservoir, Huachuca Mountains (Hinkley and
Ferriss, 1919). Type 46243 ANS.P. Ramsey Canyon (MacMillan).

This remarkable little Vertigo is so unlike other known species that com-
parisons need not be made. The peculiar shape of the aperture is character-
istic, and the teeth differ strongly from all other species. In a few examples
the parietal lamella emerges nearly to the edge of the parietal film. The
aperture algo varies individually in width.

It was associated with Vertigo gouldi inserta, Gastrocopta ashmuni and
G. pilsbryana.

(Namad for Anson A. Hinkley; Nautilus, 34:55.)
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VERTIGO ovATA GROUP

Rather dark-colored, glossy shells usually having 7 to 9 teeth, never less
than 5, the basal fold always present, but often subcolumellar in position;
angular lamella present, often an infraparietal fold also. Crest and auricle
generally distinctly developed.

Key to species
1. Shell dxstmctly striate, the palatal callus, crest and impressions behind the lip weak
or wanting. AUStroriparian. .. ............ieeiiiireniiiiniieanennns V. rugosula
Shell weakly or scarcely striate. .........cvvviiiiiiniiinirineeereerenencnenenens 2

2. Last half whorl deeply impressed or constricted over the palatal folds (Fig. 510: 14)
Lamellae and lower palatal fold long. Southern states. .......ccooivevneennnnn.

Last whorl only moderately or slightly impressed over the lower palatal fold (Flg

L) ) 4
3. 18X 1 mm.; seven teeth. ......ccviiieiiieiiiiiiiiirneetierennenns V. alabamensis
15X 1 mm.;six teeth, ....ovivviniiiennniriennerrenennennnns V. a. canecuhensis
4. More than 2.6 mm. long, of 6 whorls; spire long, the aperture relatively small.

V. morser
Shell smaller. ... .oooiiiiiiii ittt ittt teeteteereeeraanene. ianan 5
5. Ovate, the spire very convexly conic; length about 22, diam. 13 to 1.4 mm.; 5

whorls; usually with 7to 9 teeth. ......... ..o iivrriiiiiiiiiiiiiiiinirnenns
Oblong-conic, the spire more slender than in V. ovata; 25 X 135 mm., 5} whorls
6-7 teeth. California. .........c.vieiiviiiiiiiiiieiientieeinrenenennns V. bcrryl

Oblong-cylindric, 2 X 1.1 mm., 5 whorls. Rocky Mountains; 6 teeth. ..V. binneyana
Ovate, 1.7 to 2 mm. long, with 4} whorls; 4 or 5 teeth; Canada to Ill. ....ventricosa
Oblong-conic, 2.15 mm. long, of 5 whorls; 5 to 7 teeth; a distinct palatal callus; Me.

to Mont., south to Ohio R. ... iiiiviriiiiiiiiiiiiiiiiiiiiaiiennnen, elatior

6. Crest and auricle well developed. ..........cciviiiiiiiiiiiiiiiiiiiniienaiarnenns 7
Crest and auricle very weakly developed. California. ........co....... V. 0. mariposa

7. Teeth moderately large. .....c.oiviivniiiiiiiiieiiiiienrienieenenenenns V. ovata
Teeth longer and stronger. Texas. .......o.oviiiiiirienneeeennnnenenns V. o. diabols
Vertigo rugosula Sterki Fig. s10:1-3.

Vertigo rugosula Sterki, 1890, Proc. Acad. Nat. Sci. Phila., p. 34; Nautilus, 4:39, pl. 1,
fig. 3—Pilsbry, Man. Conch., 25:77.—Walker, 1928, Terr. Shell-bearing Moll.
Ala., p. 142,

The shell is oval, chestnut-brown, distinctly, regularly striate, the stria-
tion stronger and more regular than in V. ovata, and the size smaller.
Teeth much as in V. ovata, but the angular lamella differs, being rather long,
low in front, rising inwardly, and emerging about as far as the parietal
lamella, which is strong and quite long. The infraparietal lamella is a very
small tubercle as a rule, sometimes scarcely or not perceptible. The inner
end of the upper-palatal turns downward. The crest and the impressions
over the palatal folds are less marked or wanting. The basal fold is situated
higher on the columellar margin, in the position of a subcolumellar lamella,
while in ovata it is basal.

Length 2 mm., diameter 1.2 mm.; barely 5 whorls.

Distribution—South Carolina, Sullivan’s Island, type loc.; Tennessee,
Alabama, Mississippi, Louisiana, eastern Oklahoma; south to Lee and Jack-
son counties, Texas.
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Vertigo rugosula oralis Sterki Fig. s10:5.
[Vertigo rugosula var.] ovulum Sterki, 1890, Proc. Acad. Nat. Sci. Phila., p. 35.
Not Pupa ovulum Pir., 1841, also a Vertigo.

Vertigo rugosula oralis Sterki, Pilsbry, 1898, Nautilus, 11:120; Man. Conch., 25:78,
pl. 8, figs. 8, 7.

Vertigo ovulum ovalis Sterki, Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Seci. Phila.,
p. 608, error for oralis Sterki.

Vertigo oralis Sterki, Walker, 1928, Terr. Shell-bearing Moll. Ala., p. 141.

Somewhat smaller than V. rugosula, often shorter; striation weaker;
angular lamella shorter and not low in front. There is no infraparietal
tubercle, but a small tooth usually appears between the basal and the lower-
palatal folds. There is often a noticeable light colored crest behind the lip.

Length 1.7 mm., diameter 1.1 mm.; 43 whorls.

Length 2 mm., diameter 1.2 mm.; 5 whorls.

Frorma: Volusia Co., type 6220394 Carnegie Mus.; Cape Sable; Marco; Seminole
Pt., Monroe Co. ArLaBaMa: generslly distributed.

This may be a distinct species, as Dr. Sterki ultimately concluded.
Vertigo alabamensis Clapp Fig. 510:9, 13, 14; fig. 511.

Vertigo alabamensis G. H. Clapp, 1915, Nautilus, 28:137, pl. 6, fig. 6.—Pilsbry, Man.
Conch., 25:79.—Walker, Terr. Shell-bearing Moll. Ala., 142,

The shell is cylindric-oval, light brown, of 5} convex whorls, the last
tapering downward, deeply impressed over the palatal folds, bulging above
them, with a distinct crest. Lip with the point impressed, and with a strong
internal callus. The parietal lamella is very strongly developed, high and

Fig. 511. Vertigo alabamensis. After Clapp.

long. The angular lamella is far longer than usual in Vertigo, and con-
verges inwardly towards the parietal. The columellar lamella descends near
its outer end, and penetrates deeply. The basal fold, subcolumellar in posi-
tion, descends obliquely inward, its crest either emarginate or level; the
palatal callus extends to it. There is a basally situated infrapalatal
tubercle, usually quite low. The palatal folds are very strongly developed,
the upper in form of a high lamina, the lower rising to a peak deep within;
both show outside as white lines.

Length 1.8 mm., diameter 1.1 mm.

ALABAMA: among rotting leaves in a ravine near junction of North River with the
Black Warrior, Tuscaloosa Co. (H. H. Smith.) Type 7270 Clapp coll., Carnegie Mus.

This very distinct species has been found only in the original locality.
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West VieciNia: Renick, Greenbrier Co. (G. R. Hunt.) Type 6228188 Carnegie
Mus., paratype 166707 ANS.P. Romney, Hampshire Co.; Judy Gap, Pendleton Co.
(Brooks & Kutchka).

It is smaller, less strongly striate than V. rugosula, not so stout in figure;
the lower-palatal fold is more deeply immersed, the angular lamella is
stronger and longer, the outer lip is much more deeply looped in, and the ex-
ternal concavity leading to the lip-point is deeper. V. alabamensis is much
more obese. V. clappi has the size and somewhat the appearance of V.
milium, but otherwise they do not seem related.

(Named in honor of Dr. George H. Clapp.)

Vertigo morsei Sterki Fig. 513:8, 9.

Vertigo morset Sterki, 1894, Nautilus, 8:89.—Pilsbry, 1919, Man. Conch.. 25:81, pl.
6, figs. 8, 9.—Brooks & Kutchka, 1938, Ann. Carnegie Mus., 27:75 (Jefferson Co,,
West Virginia) —F. C. Baker, 1939, Fieldbook Ill. Land Snails, p. 104 (Joliet,
Will Co., IIL).

The shell is large (for a Vertigo), cylindric-ovate, from auburn to chest-
nut-brown, glossy, with few, weak striae. Whorls slowly increasing, the
last scarcely higher than the penult, having a moderate crest behind the lip,
and a wide depression over the palatal folds; there is a distinct crease from
the crest to the lip point. The aperture is relatively small, outer margin
angularly inbent near the middle. Teeth typically nine: 3 on the parietal
wall, as in V. ovata; a strong columellar lamella, a smaller basal fold. sub-
columellar in position; upper and lower palatal folds high and rather long;
small tubercular suprapalatal and infrapalatal folds. The infraparietal and
infrapalatal tubercles are sometimes rudimentary or wanting. The peri-
stome is a little expanded.

Length 3 mm., diameter 1.5 mm.; 6} whorls.

Length 2.7 mm., diameter 1.3 mm.; 6 whorls (type).

Distribution—New York and New Jersey west to Grand Rapids, Michi-
gan, Indiana and Illinois. Type 62.20380 Carnegie Mus., from Joilet, Illi-
nois. A single Ontario station known is near Thomasburg, Hastings County
(J. Oughton).

Our largest Vertigo. It is closely related to V. ovata by the number and
form of the teeth, but differs in the greater number and the relative size of
the whorls. In ovata there are five whorls, rapidly increasing, while morse:
has six or more, slowly increasing, the last whorl and aperture being rela-
tively small, giving the shell quite a different appearance.

(Named to honor E. S. Morse.)

Vertigo ovata Say Fig. 513:1-3, 4, 7.

Vertigo ovata Say, 1822, Jour. Acad. Nat. Sci. Phila., 2:375.—Binney, 1885, Man.
Amer. L. Sh,, p. 334—Sterki, Proc. US. Nat. Mus., 11:375; Nautilus, 22:52
(locomotion).—Henderson. Univ. Colo. Studies, 13:136.—Dall, Moll. Harriman
Alaska Exp., 32—Pilsbry, Man. Conch., 25:82-88.—Brooks & Kutchka, 1938,
Ann. Camegie Mus., 27:76 (Hampshire, Pendleton and Summers counties, West
Virginia) —Franzen, 1947, Trans. Kansas Acad. Sci. 49:416, pl. 1, fig. 7, pl. 2,
fig. 2 (N.-W. Kansas).
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Pupa ovata {. antiquorum Cockerell, 1891, Zoe, 2:18.
Zonites upsoni Calkins, 1880, Valley Naturalist, 2:53 (immature stage, Rockford,
L),

The ovate shell is auburn, the apex paler. Spire very convexly conic, the
summit obtuse. Whorls increasing rapidly, the last much the largest, with,
behind the lip a strong, opaque, light-colored crest; a depression with two
furrows behind it, and a deep furrow running from crest to lip-point. The
aperture has a distinet sinulus defined by a strongly inbent point in the
outer lip, which is thin and expanded. The parietal lamella is strong and
rather long; angular lamella small; a minute infraparietal tubercle usually
present. Columellar lamella strong. Basal fold well developed but small
and thin, in a subcolumellar position; below it there is usually a minute
infrapalatal fold in the basal margin. Upper and lower palatal folds are
strong and stand on a tinted callous ridge, a minute suprapalatal tubercle
usually above them.

Length 2.2 to 2.3 mm., diameter 1.4 mm.; 5 whorls.

Distribution—Prince Edward 1. and Ungava Bay, Labrador, south to
Florida Keys and Texas, west to Puget Sound and northern Oregon, south-
west to Fruita Utah, Tempe and Huachuca Mts., Arizona. Alaska on
Kadiak and Tigalda Is. West Indies. Type locality, Philadelphia, Pa.

The most widely distributed Vertigo. It is common in the eastern and
middle western states, rarer and local in the southern and western peripheral
states of its range, and as yet not known from Wyoming, Nevada and Cali-
fornia. John Qughton reports it from “ almost all Ontario, from the lower
Great Lakes northwest to Borthwick Lake, west to Rainy River District.
We have no records of it from the country immediately south of James Bay.
Some of our specimens are quite large, the maximum length at Borthwick
Lake (Kenora District) 2.5 mnm.; at Belleville (Hasting County) 2.6 mm.;
Toronto 2.45 mm.” ’

Vertigo ovata diaboli Pilsbry Fig. 513:11, 12,

Vertigo ovata diaboli Pilsbry, 1919, Man. Conch., 25:88, pl. 6, figs. 11, 12,

All of the lamellae and palatal folds are larger than in V. ovata, entering
farther; infraparietal lamella developed. Palatal folds very strong and
long, especially the upper, which converges towards the lower. The enter-
ing point of the outer lip is well developed, and the crest behind the lip
moderately strong, but lower than in typical ovata.

Length 2.2, diameter 1.25 mm.; 5 whorls (type).
Length 2.3, diameter 1.3 mm.

Texas: drift debris of Devil’s River, about 4 miles from the Rio Grande, Val Verde
Co. (Ferriss and Pilsbry.) Type 90437 ANS.P.

The specimens are all “ dead ” shells. The point of the outer lip is seen
to project well forward, in a profile view. The impressions behind the lip
are about as in V. ovata. .
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Vertigo ovata mariposa Pilsbry Fig. 513:5, 6.
Vertigo ovata mariposa Pilsbry, 1919, Man. Conch., 25:88, pl. 6, figs. 5, 6.

The shell has the usual broadly ovate shape and auburn or darker color.
The teeth are about as in typical V. ovata. Lower-palatal fold is longer
and enters more deeply than the upper. The basal is subcolumellar in pgsi-
tion. The outer lip bends inward only very slightly; the crest and the exter-
nal impression over the palatal folds are but weakly developed. Length 2.2,
diameter 1.35 mm.; length of aperture 0.85 mm.; 4§ whorls.

CALIFORNIA: Mariposa Co., type 11644 AN S.P.; meadow near Wawona, Sequoia
Park, in the same county (H. N. Lowe).

Easily recognized by the shape of the outer lip. So far as known,
typical V. ovata does not occur in California.

Vertigo berryi Pilsbry Fig. 513: 10, 13.
Vertigo berryi Pilsbry, 1919, Man. Conch., 25:89, pl. 6, figs. 10, 13.

The shell is oblong-conic, auburn, glossy, slightly irregularly striate.
The spire tapers from the last whorl, the lateral outlines being slightly con-
vex; summit is very obtuse, of a paler tint. The whorls are rather strongly
convex; the last having an inconspicuous narrow, low ridge close behind the
lip expansion, preceded by a broad and deep impression over the palatal
region, above which it remains strongly convex. Except for its smaller size,
the aperture is about as in V. ovata. There is a small angular lamella near
the large parietal; columellar lamella rather massive. ascending inward. Pa-
latal folds subequal, rather long, the basal fold smaller; suprapalatal quite
small. The teeth and palatal callus are much lighter than the lip. The
peristome is expanded; outer border is slightly curved in, but far less than
in V. ovata. Length 2.5, diameter to lip edge 1.35 mm.; length of aperture
0.9 mm.; 53 whorls.

CavrrorN1A: Mill Creek Canyon, at 4600 feet, in the San Bernardino Mountains
(S. S. Berry, 1910), Type 105166 ANS.P. Lower CaLirorNIA: Valle Trinidad (C. R.
Orcutt, 1901, 308964 US.N.M.).

This species differs from V. ovata by the relatively narrow, almost
straightly tapering spire, the much weaker inbending of the outer lip, the
minute crest outside the peristome, and the capacious external .excavation
over both palatal folds. V. morsei is similar to V. berryi in having the spire
long relative to the aperture, but morsei is much larger, has more strongly
convex lateral outlines, a more conspicuous point on the outer lip and a
stronger crest.

(Named for 8. Stillman Berry.)

Vertigo binneyana Sterki Page 964, fig. 517:12.

Vertigo binneyana Sterki, 1890, Proc Acad. Nat. Sci. Phila., p. 33; Nautilus, 3:125;
4:39, pl. 1, fig. 1.—Pilsbry, 1899, Man. Conch., 25:90; Proc. Acad. Nat. Sci.

Phila., 1919, p. 315, fig. 2.
Cylindric-oblong, auburn, somewhat transparent, glossy, weakly, irreg-
ularly striate. Whorls moderately convex, the last having a low but dis-
tinct crest behind the lip, a small impression between the crest and the point
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of the lip, and a rather large impression over the palatal folds. Parietal
lamella strong but rather short; a short angular lamella stands even with
its outer end. Columelar lamella strong but not long, ascending a little
inwardly. Palatal folds both quite strong, the lower entering much
farther; basal fold short. Outer lip a little bent inward above the middle.
There is a moderate palatal callus.

Length 2.1 mm., diameter 1.1 mm., length aperture 0.75 mm.; 5 whorls.

MoxTaNa: Helena, Type 6221609 C.M., coll. by H. Hemphill; Glendive (Sterki):
drift of Musselshell R., Winnecook, and Elk Cr., S.E. of Oxford, (Berry); Mingusville,
(Squyer). Manirosa: Winnepeg (Sterki). BritisH CoLumsia: Vancouver I. at
Nanaimo (G. W, Taylor). New Mexico: Albuquerque (Sterki). Iowa: drift of Mis-
souri River (Sterki).

1t is smaller and more cylindric than any form of V". ovata, has a longer
lower-palatal fold, and a less impressed point in the outer lip. V. pygmaea
is wider, has a much stronger crest, and the angular lamella is small or
wanting.

Mr. Oughton reports one lot from Ft. Severn, Kenora District, Ontario.
“Tt differs from that figured by you in Man. Conch. in possessing stronger
striae and stronger angular lamella.”

Vertigo elatior Sterki Figs. 514; 515:6.

Vertigo ventricosa var. elatior Sterki, 1894, The Land and Fresh Water Mollusca in
the vicinity of New Philadelphia, a contribution to the Natural History of
Tuscarawas Co., Ohio, p. §; Eighth Ann. Report Ohio State Acad. Sci.. 1900,
p. 33; Nautilus, 8:107; 29:123.—Henderson, Univ. Colo. Studies, 4:172.—Pilsbry,
1919, Man. Conch., 25:95.

Vertigo gouldi lagganensis Pilsbry, Proc. Acad. Nat. Sci. Phila., 1899, p. 314, fig. 1.

Vertigo gouldii loessensis F. C. Baker, 1928, Nautilus, 41:135; 1931, Jour. of Paleont.,
5:287, pl. 32, fig. 9.

Vertigo elatior Sterki, Pilsbry, 1931, Man. Conch., 28:93, pl. 15, fig. 2—Brooks &
Kutchka, 1931, Ann. Carnegie Mus., 27:77 (Jefferson Co., West Virginia) —
F. C. Baker, Fieldbook Ill. Land Snails, p. 106.

“ Larger and more elevated than ventricosa, with a rather acute apex; a
strong callus in the palate, into which the palatal plicae merge, a strong
tooth-like lamella in the base ” (Sterki).

The shape, more conic than V. ventricosa, the strong palatal callus and
teeth, the well-developed basal fold and the larger size, give this species
individuality. Compared with V. pygmaea, V. elatior is more conie, the
outer lip has & more distinet point, the crest is less massive, usually weak,
and there is a deeper external impression over the lower-palatal fold. Often
a suprapalatal fold is developed, and occasionally an angular lamella.

Length 2.15 mm., diameter 1.2 mm.; 5 whorls.

Distribution.—All Ontario from lower Great Lakes north to James and
Hudson Bays (Oughton). Aroostook and Hancock counties Maine. west
to Darby and White'’s Springs, west of Ward, Montana; Field, B. C., and
Laggan, Alberta (type of lagganensis Pils., 76427 A NS.P.). Oscuro Mts,,
Socorro Co., N. M.; Pleistocene at New Harmony, Indiana, Fulton Co.,
Illinois, and Erie Co., Ohio.
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V. ventricosa differs from V. ovata by the constantly smaller size, absence
of an angular lamella and smaller number of teeth. It is of an auburn color,
with only a faint trace of striation. Under a high power it shows micro-
scopic punctation or granulation. The basal fold is usually quite small,
though sometimes, as in the specimen from Prince Edward Island figured
(fig. 1), it is well developed. In many Maine examples it is absent (fig. 3,
Buckfield, Oxford Co., Me.). The degree of prominence of the inwardly
bent point of the lip-edge varies a good deal. The crest is quite low.

The teeth of a specimen determined by Dr. Sterki have been figured by
Tomlin & Bowell.

Vertigo columbiana Sterki Page 997, fig. 533: 12, 13.

Vertigo columbiana Sterki, 1892, Nautilus, 6:5, name only.—Pilsbry & Vanatta, Proc,.
Acad. Nat. Sci. Phila., 1900, p. 602, pl. 23 fig. 11.—Pilsbry, Man. Conch., 25:108.
—Henderson, 1929, Univ. Colo. Studies, 17:92—Pilsbry & Cooke, 1922, Nautilus,
36:38 (Cameron Lake, Vancouver Island).—Chace, 1934, Nautilus, 47:112.

Shell minute, cylindric-oval, perforate, thin, pale corneous-brown (gray-

ish cream-buff), somewhat transparent, glossy and weakly striatulate.
Whorls nearly 5, convex, the last expanded in a very low crest very close.to
the lip, not noticeably constricted in front of the crest. Aperture truncate-
oval, 4-toothed, the peristome thin, hardly expanded; parietal lamella short
and high, columellar a little smaller, lower palatal a rather short fold, about
twice as long as the upper palatal which is smaller, shorter, almost tuber-
culilform; all the teeth are white, and the palatals show through the outside
wall. -

Length 1.9, diameter 1.1 mm. (type).

Length 2.05, diameter 1.2 mm.

Vaxcouver IsLanDp (George W. Taylor) Type 68881 ANSP. WasHINGTON: Olym-

pia and Tacoma (H. Hemphill); Seattle (Hemphill, P. B. Randolph); L. Quiniault,

Chehalis Co. (S. S. Berry). Orecon: Douglas County (F. H. Andrus). ALaska: St.
Paul Island, Bering Sea (Dall).

The surface is decidedly less striate than in V. coloradensis, V. concinnula
or V. gouldi. It is like that of V. ventricosa. There is no angular lamella
and no basal fold in any of the specimens; but only a few have been seen
from each locality. The single specimen from Olympia is very short,
1.4 X 1 mm. (Fig. 3). The species was mentioned in lists by Dr. Sterki
as carly as 1892, but it was described from 68881 A.N.S.P., in 1900 (page 997
fig. 12).

I have hesitated whether to rank V. columbiana as a western race of
V. ventricosa, but leave it distinct temporarily. There is no * auricle ” or
incurved point of the outer lip, such as most specimens of ventricosa show,

Fig. 515. 1, Vertigo ventricosa, Tignish, P. E. 1.; 2, Hebron, Me. 3, Buckfield, Me.
4, 5, 8. Vertigo gouldi, Brookline, Mass. 6, Vertigo elatior, Woodland, Aroostook Co.,
Me. 7, Vertigo perryi, Duxbury, Mass. 9, 10, Vertigo bollesiana, Buckfield, Me. 11,
12, Vertigo pygmaea, Upper Red Hook, N. Y. 13-15, Vertigo nylanderi, Woodland, Me.
Scale line applies to full-length figures.
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neither is present in specimens of V. idahoensis seen. It does not have the
strong crest behind the lip or the palatal callus within it which characterize
V. pygmaea.

VERTIGO PYGMAEA GROUP

Key to species of the V. pygmaea and tridentata groups, etc.
1. Aperture with 3 teeth: parietal, columellar and lower-palatal; sometimes a small

upper-palatal also ....... .. i i ittt 2
Aperture having at least 4 well-developed teeth ............ccciiiiiiiiiin.. 4

2. Length 1.8 to 22 mm.; upper-palatal usually present but minute; Me. to Kan. and
Tex. ........ e et et ee et aee et eet e e e eaateae e et et eeanenas {ridentata
About 1.5 mm. long; upper-palatal rarely present ...... Ceet et teeaee e areaana 3

3. Subcylindric, yellowish; lower-palatal usually entering to dorsal side; Ohio, S. Ap-
palachians .......... ..ot e eeteeetereer sttt erae s parvula

Ovate; dark olive-buff; lamellae and folds small and short; New England ....perryt
4. A strong crest behind the lip, which is not biarcuate; 4 or 5 strong teeth; 2 X 1.1

mm.; palatal callus strong .........coiiiiii ittt pygmaea
Crest weak Or WantDE .. .ooiiitieii ittt iiiiiiennineriieenarsnecnneanens 5
5. Northeastern and north central states ...........c..ciiiiiiiiiiiiiiiiieiiennnnn, 6
Mountain and western States ............i.ieieiiniiieeinrrinernnieiieaaeneeans 7
6. Length 2.15 mm., 5§ whorls; a distinct palatal callus; 5 or more strong teeth; Me., to
Mont.. S.t0 Ohio R. ... . i ittt iieiieriaeneaanans elatior

Length 1.7 to 2 mm., 43 whorls; no palatal callus; 4 or § teeth; Canada to Ill.
: venlricosa
Length 1.5 mm., 44 whorls; corncous; New England and New York ...... bollesiana
7. 2 or 3 weak teeth; California; length 2 mm. .........ccoiviiiiiiiinninnn.n. slerkit
4to@stronger teeth ... ...ttt i i it e e, 8

8. A deep pit over the lower-palatal fold; auricle bent in; 1-1-2 teeth; Idaho

idahoensis
No distinet pit over palatal folds ....... ... ...t 9
9. Pale colored, corneous; 1-1-2 teeth; Ore. to Alaska .................... columbiana
Cinnamon-brown; Oregon, andrusiana S. Cal. .................... sanbernardinensis
Vertigo pygmaea (Draparnaud) Fig. 515: 11, 12

Pupa pygmaea Draparnaud, 1801, Tableau Moll. Terr. et Fluv. de la France, p. 57.

Vertigo callosa Sterki, 1890, Proc. Acad. Nat. Sci. Phila., p. 31, not of Reuss, 1849.

Pupa (Nearctula) superioris Pilsbry, 1899, Nautilus, 12:103 (near Lake Superior).

Vertigo pygmaea Drap., Sterki, 1892, Nautilus, 6:5; Jahrb. D.M.Ges. 1899, p. 114.—
Pilsbry. 1919, Man. Conch., 25:96.

The shell is cylindric-oval, auburn or chestnut-brown, glossy, having only
weak traces of striation. Whorls moderately convex, the last having a
strong, light colored rounded crest a short distance behind the peristome.
Parietal lamella strong but rather short, median; columellar lamella deeply
placed, short, ascending inwardly. Both palatal folds are strong, the lower
one longer. They stand on a strong callus. Basal fold is very small, rarely
absent. There is often a small suprapalatal fold. Peristome narrowly ex-
panded, colored like the shell; the outer lip only slightly incurved.

Length 2 mm., diameter 1.1 mm.; 5 whorls.

Length 1.8 mm., diameter 1 mm.
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Distribution.—Nova Scotia, Quebec and Ontario; Maine to Virginia and
west to Ohio. Europe.

The strong, continuous crest behind the expanded lip, and the absence of -
a distinctly defined upper arc or sinulus of the lip, are its more conspicuous
features. V. gould: is a paler, much more sharply striate shell, with weaker
crest and distinct sinulus. V. ventricosa has a weaker and interrupted crest.
Dr. Sterki was the first to recognize this common and widely spread Euro-
pean species in America. Its range in the United States is chiefly north-
eastern. Oughton writes: “ Our records come from Palaeozoic soils of
southern Ontario from Lakes Erie and Ontario north to Ottawa (Carleton
County) and Bayfield (Huron County). Goodrich (1933) recorded it from
Moose Factory, Cochrane District.”

Vertigo andrusiana Pilsbry Fig. 517:9-11.

Vertigo andrusiana Pilsbry, 1899, Proc. Acad. Nat. Sci. Phila., p. 315, fig. 3; Nautilus,
17:131; Man. Conch., 25:109.

The shell is rimate, imperforate, cylindric-oblong, with convexly conie,
obtuse summit; cinnamon-brown, becoming paler upwards, the initial whorl
gray; somewhat glossy, without noticeable striation, most minutely granu-
lose. The whorls are moderately convex, the last having a rather low but
distinct crest followed by a wide, shallow contraction behind the lip; an
impressed line over the upper palatal fold terminates at the lip, which is
slightly bent in at this point. The aperture has (four to) six teeth: a short,
high parietal lamella, a small tubercular angular lamella (sometimes very
inconspicuous), a stout, short, columellar lamella which ascends a little
inwardly, a small, tubercular basal fold (sometimes wanting) and two well-
" developed palatal folds, the lower being longer. The palatal folds stand
upon a thin, light-colored callus. The outer lip is scarcely expanded. the
basal slightly so, the columellar margin dilated.

Length 2.46, diameter 1.3 mm.; 53 whorls (type, fig. 517:10).

Length 2.35, diameter 1.3 mm.; 54 whorls.

Length 2.3, diameter 1.3 mm.

Distribution.—Oregon: Douglas Co., F. H. Andrus, type 76380 A.NS.P.
Also northward to Chehalis Co., Washington.

“Tt stands very near V. pygmea, but is slightly longer, the crest and
palatal callus are less developed, and there is an angular lamella in the most
fully developed examples, which however have the other teeth smaller than
in pygmea.” (Pilsbry.)

It is likely that the basal fold may be either wanting or present in adult
-examples of the species. Specimens were taken by Mr. S. S. Berry at Lake
Quinault, Chehalis Co., Washington; one before me has a very low angular
lamella but no basal fold. The spire has whitish streaks.

Some thousands of specimens were taken by Mr. John A. Allen “ about
clumps of bushes in a meadow,” Oswego, Clackamas Co., Oregon. The
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shells (fig. 517:9) are all smaller than the type lot, variable in size and
shape, and with the crest weak, or in the shorter individuals wanting.
Among many examined, none has an angular lamella. The basal fold is
occasionally developed, but more frequently absent. There is a distinct
if thin palatal callus except in the quite small individuals. The color is
usually darker than cinnamon brown or russet, often with light streaks on
the spire.

Length 2.15, diameter 1.2 mm.; 5} whorls.

Length 1.85, diameter 1.2 mm.; 43 whorls.

While this Oswego form has characters of V. columbiana, V. pygmea
and 1". a. sanbernardinensis, it appears most closely related to V. andrusiana.

Vertigo andrusiana sanbernardinensis Pilsbry Fig. 517:6-8.

Vertigo andrusiana sanbernardinensis Pilsbry, 1919, Man. Conch., 25:111.

The cinnamon-brown shell tapers very little upward to the obtuse,
rounded apex; it is weakly irregularly striate. The last whorl is flattened
over the lower-palatal fold, a trifle swollen in front of it, but without a
crest. Teeth four to six: parietal lamella short, compressed, a small, tuber-
cular angular lamella, even with, or in advance of, its outer end (sometimes
wanting). Columellar lamella short but rather massive. Lower-palatal
fold strong and rather long, the upper-palatal very much smaller and
shorter. (Basal fold small and tubercular, at the junction of basal and
columellar margins, and not present in the form selected as typical). There
is no noticeable callus between the palatal folds. The outer lip expands
very llitt;le; it is straightened and slightly thickened internally above the
middle.

Length 2.25 mm., diameter 1.3 mm.; 5 whorls.

Length 2.15 mm., diameter 1.2 mm.; 5 whorls (type).

Length 1.9 mm., diameter 1.1 mm.; 43 whorls.

CALIFORNIA: San Bernardino Mts., 7550 to 7750 ft., in the ciénaga below Bluff Lake,
(type 118419 ANS.P.); that north of the lake, and Bluff Lake meadow; everywhere
associated with the local races of V. modesta; all collected by S. S. Berry.

This form stands close to V. andrusiana, but there is no crest or contrac-
tion behind the lip, and no trace of a palatal callus. It differs from V. co-
lumbiana by the much darker color, by being less thin, and typically by
having more teeth. . V. binneyena is a paler, slightly more slender species,
having a more distinet crest, and a deeper external impression over the
palatal folds. All of these forms appear to be closely related, and are dis-
criminated with some difficulty.

In the type lot of 27 shells, one has six teeth, one five, wanting the angu-
lar lamella; the rest lack either the basal fold or both basal fold and angular
lamella.

Vertigo sterkii Pilsbry Fig. 517:2-5.
Vertigo sterkii Pilsbry, 1919, Man. Conch,, 25:112, pl. 11, figs. 2-5.
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The shell is imperforate, with a curved umbilical crevice, ovate, chestnut-
brown, glossy, slightly striate, but becoming distinctly striate behind the lip.
The whorls are moderately convex, the last without any trace of a crest or
contraction behind the lip, having a short impression behind the auricle.
The aperture has three teeth (or sometimes two). The parietal lamella is
low and short. Columellar lamella small, obtuse and deeply placed. The
lower-palatal fold is small, tuberculiform (and wanting in some examples).
There is no palatal callus. The peristome is thin, brown, and well expanded,
having a slight prominence inwardly above the middle of the outer margin.

Length 2.1, diameter 1.25 mm.; 43 whorls. Type, fig. 3.

Length 2, diameter 1.25 mm.

Length 1.8, diameter 1.2 mm.

CavirorNiA: Funston Meadow, Kern River, Tulare Co., Type 43706 ANS.P.;
Onion Valley, Kearsarge Pass, Inyo Co. (J. H. Ferriss and E. Hand, 1916.)

V. dalliana is a more conic, thinner shell, of different color, having more
rapidly increasing, more convex whorls, and a larger aperture. Moreover,
adult specimens of V. sterkii are always toothed. V. andrusiana is generally
larger, and so far as seen, it always has much larger teeth. V. tridentata is
a far paler, more slender shell, with smaller aperture, stronger teeth and a
distinet auricle.

In both of the localities, V. sterkii occurred associated with V. modesta
castanca—a form also characterized by degeneration of the teeth.

VERTIGO TRIDENTATA GROUP

Species with three or four teeth. Probably the species included are not
closely related, but their affinities with other species have not been worked
out.

Vertigo tridentata Wolf Fig. 518:1-3.

Vertigo tridentata Wolf, 1870, Amer. Jour. Conch., 5:198, pl. 17, fig. 1.—Sterki, 1888,
Proc. US.N.M. 11:375.—Pilsbry, Man. Conch., 25:106. —Brooks & Kutchka,
1938, Ann. Carnegie Mus., 27:78, text figs. (West Virginia) —F. C. Baker, 1939,
Fieldbook Illinois Land Snails, p. 106.

The shape varies from ovate to tapering oblong. It is honey-yellow,
shading to somewhat browner below, paler above; surface smooth, with only
faint indications of strie, glossy. The last whorl is somewhat flattened ex-
ternally over the lower palatal fold, and has a rather narrow but generally
distinct crest behind the lip. The outer lip projects forward and slightly
inward near the middle. Parietal lamella high, rather short. Columellar
lamella blunt, directed downward. Lower-palatal fold strongly developed.
Upper-palatal fold quite small or sometimes wanting. These folds stand on
a more or less distincet palatal callus. Angular lamella and basal fold are
never developed. :

Length 22 mm., diameter 1.1 mm.; 5 whorls.

Length 2  mm.,, diameter 1.1 mm.

Length 1.85 mm., diameter 1.1 mm.; 4} whorls.
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Distribution—Quebec and Maine, Troy, New York, to New Jersey,
eastern Pennsylvania and Jefferson Co., West Virginia (Brooks & Kutchka),
west to Clearwater, Minnesota (Sargent), St. Louis Co., Missouri (L. Hub-
richt), Douglas Co., Kansas (Hanna), and Bastrop Co., Texas (Julia Gard-
ner). Type 58008 A.N.S.P., from Canton, Illinois (J. Wolf).

The light color, tapering form, absence of basal and angular teeth and
the small size or sometimes absence of an upper-palatal distinguish this from
other American species. Most specimens have the upper-palatal fold de-
veloped, either distinct though small, or as a trace; yet in some it is wholly
absent.

Mr. Wolf found it “ abundant in shady copses on green weeds, climbing
as high as three feet from the ground. I collected 12,000 from standing
weeds and not one from the ground, although it was searched well to find
them.”

‘ In southern Ontario from Lake Erie north to Bayfield, (Huron County)
and Green River, (Ontario County). We have two peculiar shells from
Pt. Pelee, (Essex County). The size and color of one was characteristic of
V. tridentata, but the flat outer lip and minute columellar tooth suggested
V. perryt. The other shell was larger and had a pronounced columellar
tooth.” (J. Oughton.)

Vertigo perryi Sterki Page 958, fig. 515:7.
Vertigo perryt Sterki, 1905, Nautilus, 19:53—Pilsbry, Man. Conch., 25:103.

‘“ Shell minute, ovate with the apex rather acute, rimate; thin, transpar-
ent, dark olive buff. Whorls 43, rather rapidly increasing, separated by a
moderately deep suture, the last comparatively large, rounded, with a slight
impression over the palatal fold; aperture well rounded, truncate, the outer
margin barely impressed at the auricle which is marked by a slight angle
projecting over the level of the peristome; no callus in the palate. Lamelle
and folds three or four, small, very short, of brownish color: parietal and
columellar lamellae, and lower-palatal, sometimes also an upper-palatal fold.
Surface with very fine, irregular strie, somewhat shining. Alt. 1.5 to 1.6,
diam. 1.1 mm.; aperture, alt. 0.6 mm.

Ruope IsLaNp: Warwick (J. F. Perry), Type 6220393 Carnegie Muscum. Massa-
CHUSETTS: Duxbury (W. F. Clapp).

“ The present species resembles the low form of Vertigo ventricosa Mse.
in the shape and size of the shell, but the formation of the aperture and its

Fig. 518. 1-3, Vertigo tridenlala, Canton, Ill., fig. 2 the type. 4, 5, Vertigo goulds
cristata, paratype, Quebec. 6, 8, Vertigo gouldi paradoza, paratype, Woodland. Me. 7,
9, Vertigo parvula, type, 270 Sterki Coll. 10, 11, Vertigo gould: inserta, Bear Wallow.
12, Vertigo hannai, type, Phillips Co.. Kansas. 13, Vertigo g. coloradensis (type of V.
columbiana utahensis St.), Box Elder Co., Utah. 14, 16, Vertigo g. arizonensis, type.
Mt. Mingus, Arizona. 15, Verligo g. basidens, Bland, N. M.




Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
09202900022Z8TE 1oN/L20Z/3Ru d|puey’|py//:d1ly / LIND LG:GT ZT-ZT-ZT0Z UO pajeldausn



968 PILSBRY — NORTH AMERICAN

lamell®e and folds is quite different, the color is deeper and the surface less
shining. From the other three described, typically three-toothed, eastern
Vertigos: tridentata Wolf, oscariana Sterki and parvula Sterki, V. perryi is
also very different; in all of the three, the parietal lamelle and palatal folds
are much larger, longer, and of whitish color; the aperture is higher than
wide; the shells are more elevated and of lighter color ” (Sterki). V. perryi
differs from V. tridentata by the small size, more fragile, distinctly greenish
shell, with broader, more rounded aperture, smaller teeth and dark-edged
peristome.

The two localities now known for this strongly distinct species are only
about 45 miles apart, and both are close to the sea. The example figured
measures: length 1.6, diam. 1.05 mm. In some others the teeth are weaker,
_and rarely there is the trace of an upper-palatal fold. Often the columellar
lamella is hardly visible in a front view. The lower-palatal fold is often
developed when the other teeth are scarcely noticeable. The shell is very
fragile. At Duxbury, where it was collected by Mr. and Mrs. W. F. Clapp,
it lives on grass in a swamp, in wet weather as much as a foot above the
ground.

Vertigo alpestris oughtoni Pilsbry, new subspecies Fig. 519.
Vertigo alpesiris var.,, Oughton, 1940, Nautilus, 53:128.

The shortly cylindric shell with rounded summit, copvex whorls and
well impressed suture, is like V. alpestris Alder # in form, and in the absence
of a crest or of any external impressions behind the outer lip; but it is
smoother than V. alpestris, the shining surface showing only weak, irregular

Fig. 519. Vertigo alpestris oughtoni. Scale-line =1 mm.

83 Vertigo alpestris Alder, 1838, Trans. Nat. Hist. Soc. of Northumberland, ete., 2:340.
—Jefireys, Brit. Conch., 1:259.—Pilsbry, 1919, Man. Conch., 25:197 (see for distribution,
varieties and synonyms).
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striae (V. alpestris being distinctly, closely striate, especially on the penult
whorl). The color is a dilute, slightly transparent hazel, fading to whitish
on the summit. The slightly straightened but not in-bent lip is brown.
Teeth are smaller than in V. alpestris, those present (typically) being the
parietal, a low columellar (which is often wanting), and a small lower-
palatal fold (which may be absent). Length 2.1 mm., diameter 1 mm.; 4}
whorls,

NorTHWEST TERRITORY: Baffin Island at Lake Harbor, 60° 50’ N., 69° 52' W., “2 .
lots containing 217 adults from a boggy upland flat where it was associated with Vertigo
modesta (Say) and Columella alticola (Ingersoll) ” (John Oughton). Type and para-
types 175399 AN.S.P. OxnTagIo: river drift at Fort Severn, Kenora District (Oughton).

Vertigo alpestris is widely spread, from the British Isles and Switzerland
to the Amur valley and Vladivostok. I is variable, numerous varietal
forms having been named, ¢f. Manual of Conchology, 25:197-201. One or
more of them, such as var. mitis Westerlund, of Sweden, have the teeth re-
duced as in our form, but nothing is known of their sculpture.

In America, Vertigo alpestris appears to be represented by a smoother
form also deficient in teeth. Mr. Oughton, who discovered it, writes of the
Baffin Island lot: “ This is the first or second record of this species for the
continent. Whorls 4} to 4}; length 1.8 to 2.2 mm., average 2.0; diameter
1.1 to 1.2 mm., average 1.2; color light buff to amber brown; the striae
usually faint, teeth variable, mostly having but one tooth (a parietal) or
a parietal and palatal; no crest behind the lip. The aperture of these speci-
mens varies somewhat in size. The Lake Harbour specimens resemble very
closely the single European lot at hand from Boros, Sweden, in the character
of the lip, but differ in having a darker brown color, less distinct striation
and much more reduced teeth.”

. In the single Ontario locality Mr. Oughton found the following tooth
formulas (the teeth being counted in the order: parietal, columellar, palatal)
0-0-0, 1 specimen 1-1-1, 8 specimens
1-0-1, 2 specimens 1-1-2, 2 specimens

1-0-2, 1 specimen

It will be seen that two specimens have the tooth formula 1-1-2, typical

of alpestris. 1 have no information as to the sculpture of this lot.

Vertigo parvula Sterkir Fig. 518:7, o.
Vertigo parvula Sterki, 1890, Nautilus, 3:136—Pilsbry, Man. Conch., 25: 105, pl.
12, figs. 7, 9.

The shell is minute, subcylindrie, tapering very little upwards, the sum-
mit obtuse; thin, subtransparent, slightly yellowish, smooth and glossy, be-
coming finely striate behind the outer lip. The whorls are moderately con-
vex, the last whorl well rounded, slightly impressed behind the projection
of the outer lip. The aperture is somewhat triangular, with three teeth:
parietal lamella rather short and high; columellar lamella short, steeply
ascending inwardly; lower-palatal fold rather high in front, rapidly becom-
ing lower as it recedes, penetrating to the dorsal side. Peristome very little
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everted, slightly thickened, and having a distinet callous ridge within. The
outer lip projects forward and is slightly bent inward above the middle.
Length 1.55, diameter 0.85 mm.; barely 5 whorls.

OHI0: Summit Co. (A. Pettingell). VireINIA: at the Natural Bridge (H. B. Baker).
TeNNessee: Limestone Cove, Unicoi Co. (H. B. Baker). Also found by A. G. Wetherby
in the mountains of North Carolina. according to Dr. Sterki.

Figures and description are from the type specimen, no. 270 Sterki coll.
It is one of the rarest species, known by the small size, cylindric shape and
three well-developed teeth, the lower-palatal being quite long and not
marked externally by an impression. The auricle or point of the outer lip
projects well forward but is not much bent inward.

It is much smaller than V. tridentata, more cylindric and lighter colored
than V. perryi, with relatively larger teeth. It is similar to V. oscariana in
the small size and tridentate aperture, but differs by the absence of a furrow
on the back, over the lower-palatal fold, and by the shape of the columellar
lamella, which is noduliform in parvula. - A specimen from Unicoi Co..
Tenn., measures 1.4 X 0.8 mm. It is quite distinct from all of our species.

Vertigo nylanderi Sterki Page 958, fig. 515:13-15.
Vertigo nylander: Sterki, 1909, Nautilus, 22:107.—Pilsbry, 1919, Man. Conch., 25:109.
pl. 7, figs. 13-15.

Shell rimate, oblong, with a rather acute apex, cinnamon colored, pel-
lucid; whorls 44-5, quite convex, with a deep suture; sculptured with some-
what irregular, crowded striee, except the embryonic whorl; last whorl oc-
cupying about one-half of the altitude, gradually narrowed towards the
aperture, which is small. Peristome slightly everted, margin not thickened.
The outer margin has an indentation barely above its middle, forming a
well-marked sinulus; behind it the trace of a crest, and behind that a long,
deep, furrow-like impression over the palatal folds, ascending obliquely
from near the base; no callus within. Lamelle and folds 6: parietal lamella
long and curved; parallel with it is a thin, lamelliform angular, columellar
lamella ascending inwardly; palatal folds long, the lower-palatal deep-
seated, emerging only about to the inner end of the upper; basal fold small,
subcolumellar in position.

Length 1.7, diam. 0.95 mm.

Length 1.6, diam. 0.9 mm.

MaiNe: Woodland, Aroostook County (0. O. Nylander). Type 62.20386 Carneg:e
Museum. ONrario: Ottawa, Carleton County; Temagami Provincial Forest, Nipissing
District; Onakawana, Cochrane District (Oughton)

By the fine striation it has some resemblance to V. gouldi and might be
regarded as an extreme form of V. g. paradora, as Dr. Sterki has suggested
to me. The color is more that of V. bollesiana. 1t differs from those, and
from all other American species, by the deeper immersion of the long lower-
palatal fold, and the deep impressions in the back, over the palatals. De-
seription and figures from a cotype, 98331 A.N.S.P,
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VERTIGO GouLDI GROUP

Small shells, mostly less than 2 mm. long, and rarely more, oval or sub-
<cylindric, usually distinetly, finely and sharply striate, especially on the
penult whorl. Parietal, columellar and two palatal tecth moderately de-
veloped, angular and basal (subcolumellar) either present or wanting,

Quite a natural group of little vertigos, in which the teeth are less de-
veloped than usual in the ovata group, but more than in the modesta group;
there is not the strong tendency to degeneration of tecth scen in the latter.

Key to species

I. Northern and northeastern specms, east of the 100th meridian.

1. Shell sharply, finely striate ...... ... oo iiiiiiiiiiii e iiinnrrenneernonnees 2
Striation weak and delicate; length 1.5 mm.; New England and Middle States.

bollesiana

2. Lower-palatal fold much more deeply placed than the upper. .................... 3

Lower-palatal not, or little farther in than the upper. ...................c.oae.. 4

-3. Angular lamella present; palatals very long; a very deep i 1mprcsuon over them out-

side; MAane. .. ..iiiiiiiiiniiiiitiiiierieeeerreeennnsnscsasionenannnns nylander:

No angular lamella; teeth 1-1-3. ... ... i ittt ittt ieiiaeranns 5

4. Crest moderate or small; E. Canada to Iowa and N. Ala. ................... gould:

Crest strongly developed; Canada. ...........coooiiiiiiiiniinnnnn.. gouldi cristata

5. Length 1.75 mm.; Newfoundland to Mich. .............ccocevinien. gouldi paradoza

Length 2 mm.; external impression deeper; Mo. .......c.cvuv...... gouldi hubrichtc

II. Southern species (Gulf States).

1. Basal (subcolumellar) fold present, teeth 1-1-3 or 2-1-3. ..................... gould:

No basal fold; teeth 2-1-2; shortly oval ........c.cciiviiiiiiiiiii i, 2

2. Shell 1.6 mm. long. cinnamon colored; Ala. ............cooiiiiiiiinnn.. wheeler:

Smaller, 125 mm.; corneous; Florida Keys ..........ccccviiiviiiiiinn.... hebarde

III. Western species (west of the 100th meridian).

1. Shell 2 to 23 mm. long; a low crest; parietal and columellar lamellac present, some-
times an angular; 2 long palatal folds. Alpine, N. M. to Ore. ......V. concinnula

Smaller, 15 to 18 mm. long. .... ...ttt ittt ittt ra i 2
2. No angular lamella. ... ... ittt i e ittt 3
An angular lamella present; crest wanting or very weak. ...............coiun..n. 5

3. No noticeable palatal callus; a low crest. 1.7-19 mm. long. Mountain forms. ... 4
A strong palatal callus and high crest; 2-1-3 teeth; 1.5 )X 08 mm. North Dakota.

V. arthurs

4. Tecth 1-1-2, no baeal fold. o e e gouldi coloradensis
Teeth 1-1-3, a basal present. ..........cccocvriiiiiiiieniiennannn. gouldi basidens

5. Teeth 2-1-2, no basal fold. .......... e e er e gould: arizonens's
Teeth 2-1-3, a basal present. ............ciiiiiiiiiiiiniiiiiiiaieinennnanenns 6

6. Diameter 1 mm. or more; striation irregular. Western Kansas. .......... V. hannat
Diam. under 1 mm. Santa Catalina Mts, Arizona. .................. gould: inserta
Vertigo gouldi (Binney) Page 958, fig. 515:4, 5. 8.

Pupa gouldii Binney, 1843, Proc. Bost. Soc. Nat. Hist., 1:105.

Vertigo gouldii Binney, Terr. Moll,, 2:332, pl. 51, fig. 2—W. G. Binney, 1878, Terr.
Moll, 5:214 —Pilsbry, 1919, Man. Conch., 25:98.—Brooks & Kutchka, 1938, Ann.
Carnegie Mus., 27:78 (West Virginia).
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Shell oval to cylindric-oblong, light chestnut colored, closely and sharply
striate, especially the penult whorl. Last whorl with a crest close behind
the lip. Aperture with an upper bay or sinulus, the outer lip flattened or a
little inflexed below it, being slightly biarcuate. The teeth are white;
angular lamella only rarely present; parietal lamella strong and rather long:
columellar lamella strong, a subcolumellar basal fold below it. Two palatal
folds strong, rather near together, the lower a little farther inward.

Length 1.75 mm., diameter 1 mm.; 5 whorls,

Length 1.5 mm., diameter 1 mm.; 43 whorls.

Distribution.—Prince Edward and Magdalen Is., Quebec and Ontario.
Maine to Missouri, south to Harlan Co., Kentucky; Marion and Unicoi
counties, Tennessee, and northern Alabama.

The very distinetly striate surface is characteristic. The crest behind
the lip is not so strong as in V. pygmaea. It is rather generally distributed
in New England and New York, but more local southward, where it appears
to follow the mountains to Tennessee and northern Alabama. According to
F. C. Baker (1939) it is not found in Indiana and Illinois. I have not seen
specimens from the far western localities which have been recorded, Field,
B. C.. Helena, Montana, and the Pleistocene of Phillips Co., Kansas. The
shells from these places should be compared with V. g. coloradensis.

Including the races paradora and cristata, V. gouldi inhabits “ probably
all Ontario. Our records show it ranges from Lakes Erie and Ontario north
to James Bay and northwest to Borthwick Lake; widespread but variable.
The typical form is rather scarce and I have seen it in abundance only from
Hastings County. Those from areas north of Ottawa do not have a well-
developed basal (infracolumeller) tooth (dependent on calcium content of
s0il?) ” (J. Oughton).

Vertigo gouldi paradoxa Sterki Page 967, fig. 518:6. 8; fig. 520.

Vertigo gouldi paradoxa Sterki (in Nylander, 1900, Nautilus, 13:103).--Pilsbry, 1919,
Man. Conch.. 25:99, pl. 12, figs. 6, 8; 1931, Man. Conch., 28:95.—Franzen, 1947,
Trans. Kansas Acad. Sci. 49:414 (Pleistocene of N. W. Kansas).

The lower-palatal fold is placed decidedly farther in than the upper: a
basal (or subcolumellar) fold is often absent. Outer lip straightened. No
angular lamella. Length 1.75 mm., diameter 1 mm.

NewrouNpLaND: Hannah Head, Humber River, Bonne Bay, Haha Bay and Bar
Harbor Hill, Straits of Belle Isle (Bayard Long). Anticosti Island, P. Q. (M.C.Z.).
OxTario: Ottawa (G. W. Taylor); probably all Ontario, but none seen from counties
bordering Lake Erie (Oughton). MaiNe: Woodland, Aroostook Co., type locality
(Nylander). MicHIcaN: Douglas Lake. Cheboygan Co. (H. B. Baker).

Figured from cotypes, 119007 ANSP., and from a Newfoundland
example, Fig. 520. It stands midway between gouldi and nylanderi, but
has shorter palatal folds than the latter, no angular lamella, and is less
deeply impressed externally.
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V. columbiana utahensis from Box Elder canyon, northern Utah, at 4500
ft. is the same thing. The type 119009 A.N.S.P., is drawn in Fig. 518:13.

Vertigo gouldi basidens Pilsbry & Vanatta Page 967, fig. 518: 15.

Vertigo coloradensis basidens Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Si. Phila,,
p. 604.—Pilsbry, 1919, Man. Conch,, 25:117, pl. 12, {. 15.

Cylindric-oblong, chestnut-brown, with strongly striate middle whorls,
and with a parietal lamella only on the parietal wall, as in V. coloradensis;
but having a small, short basal fold within the junction of columellar with
basal margins; the lower palatal fold is especially long; there is a more or
less distinct callus running upward from the outer end of the upper palatal
fold; finally, there is a wide and more or less prominent crest behind the
lip. Length 1.8, diameter 0.95 mm.

New Mexico: Bland, Bernalillo Co. (Ashmun), type 19467 ANS.P. Cororavo: Rio

Blanco (Cockerell). Moxtana: Ward (L. E. Daniels). Brrrisu CorLuwmsia: Field (S.
Brown). .

The palatal folds, especially the lower, are decidedly longer than in
V. gouldi. The crest is rather broad and sometimes decidedly prominent,
more so than in any closely related form.

Two specimens from Field, B. C. measure: 1.75 X 1.05 and 1.95 X 1
mm. Those from Ward, Mont., have the crest especially strong and light
colored, and the callus above the upper-palatal fold is quite heavy.

Vertigo gouldi arizonensis Pilsbry & Vanatta Page 967, fig. 518: 14, 16.

Vertigo coloradensis arizonensis P. & V., 1900, Proc. Acad. Nat. Sci. Phila., p. 604,
pl. 23, fig. 9.—Pilsbry, 1919, Man. Conch., 25:117, pl. 12, fig. 14, 16.

“ Shell cylindric-oval, rimate, very small; very densely and sharply but
most minutely striate; light brown. Whorls convex, the last tapering below,
the later half whorl narrow as though pinched at base, flattened over the
position of the palatal folds, then rising in a low, hardly noticeable crest,
obsolete except near the base. Aperture irregularly truncate-oval, the
peristome well expanded, brown. Denticles 5, the parietal lamella high
and strong, a minute angular lamella standing near its outer end. Columel-
lar lamella entering obliquely, ascending a little. Upper and lower palatal
folds very long, ristng conically in the middle, distinctly showing through
from the outside, the lower fold being a little stronger and more immersed,
its position marked by a depression outside. There is no palatal callus,”
(Pilsbry & Vanatta.)

Length 1.8 mm., diameter 0.9 mm.; 5} whorls.
Length 1.7 mm., diameter 0.9 mm.; 5 whorls.

Ar1zoNA: Mt. Mingus, near Jerome, 8500 ft., Type 119010 ANS.P., and on Oak
Creek. 40 mi. from Jerome, Yavapai Co (Ashmun); Bill Williams Mt., Coconino Co.;
Graham Mts. and Black River, Graham Co.: Dragoon and Chiricahua Mts., Cochise Co.
(Pilsbry and Ferriss). NEw MEexico: Grants, Valencia Co. (Joshua Baily) ; Bland. Ber-
x}\,glligo )Co. (Ashmun); Mogollon Mts. (Ferriss & Daniels); Black Range (Ferriss &

ilsbry). . .
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This race, which has been found in large numbers, is somewhat narrower
than V. g. coloradensis, and invariably has an angular lamella. The palatal
folds are long, and there is no basal or subcolumellar fold.

Vertigo gouldi inserta Pilsbry Page ¢67, fig. 518: 10, 11.
Vertigo coloradensis inserta Pilsbry, 1919, Man. Conch., 25:118, pl. 12, fig. 10, 11.
Similar to V. g. arizonensis in size, shape and sculpture, and in possessing

a small angular lamella; but the parietal and columellar lamellae are larger

and thicker, and there is a basal fold. Length 1.7 to 1.85 mm., diameter
0.9 mm.; 5 whorls,

ARr1ZoNA: many places in the Santa Catalina Mts. between 8500 and 9500 ft., the
Type, 109559 AN S.P. from Bear Wallow. Mahan Mt., Coconino Co.; Rucker Canyon,
Chiricahua Mts.; all coll. by Ferriss.

No other race of gould: has been found in the Santa Catalinas.

Vertigo gouldi hannai Pilsbry Page 067, fig. 518: 12.

Vertigo martini Hanna & Johnston, 1913, Kansas University Science Bulletin, 7:120,
pl. 18, fig. 3. Not V. martini Sayn, 1911.
Vertigo hannat Pilsbry, 1919, Man. Conch., 25:114, pl. 12, fig. 12.

Shell light brown; ovate; lines of growth faint and oblique. Whorls 44,
well rounded, the sutures well impressed. Apex smooth and white and ob-
tusely pointed. Peristome thin and sharp, slightly expanded, almost no
indentation in the upper palatal wall. Aperture semicircular with six teeth.
Two on the parietal wall, both of which are lamellar, the angular tooth is
the smaller of the two, one columellar in the center of that wall; this tooth
is bifid, that portion toward the apex being the larger. One basal tooth,
small and nodule-like. Two palatals, both of which are lamellar; the lower
one is the larger. ‘

Length 1.77, diameter 1.04 mm. Length 1.63, diameter 1.04 mm.

Length 1.74, diameter 1.04 mm. Length 1.55, diameter 1.04 mm.

Kaxsas: Phillips County, along Prairie Dog creek between Norton and the Re-
publican river, Pleistocene (Hanna & Johnston). Type 226396 U.S.N.M.; paratype
%3191?58 ANGSP. Iruxois: Carlinville, Macoupin Co., Yarmouth interglacial loess (F. C.

aker).

The entire absence or merely indistinct trace of a crest behind the lip,
the slighter “ auricle ” of the latter, and the shorter palatal folds, as well as
the somewhat shorter, wider shape, separate this species from 1". binneyana,
which is otherwise similar. It does not agree in detail with any of the
mountain forms of V. gouldi though closely related to them. The striation
is of irregularly, rather widely spaced wrinkles, as strong as in V. g. colora-
densis but decidedly less regular and less crowded than on the penult whorl
of that species. The outer lip is not at all expanded, rather blunt. The
parietal lamella is rather long, as in V. g. coloradensis. V. g. hannai is very
closely related to V. gouldi, but differs by having slighter striation, a well-
developed angular lamella, not a character of great importance, but prob-
ably constant in hannai.
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columella. Length 1.68 mm., diameter 0.95 mm., greatest length of aperture
0.66 mm.

While this snail is evidently related to the mountain forms V. gould:
tnserta and V. g. basidens, it differs conspicuously by the wide crest behind
the lip (highest in the outer-basal position, as in the right-hand figure), and
by the very thick palatal callus, in which the palatal folds terminate. The
two specimens collected are closely similar. V. arthuri appears quite dis-
tinet from all of our known vertigines. Though discovered more than sixty
years ago, it has not been found by American malacologists, the molluscan
fauna of the upper Missouri valley still remaining almost unknown.

Vertigo concinnula Cockerell Fig. 524: page o001, fig. 531: 9, 10.
Vertigo californica Rowell, Ingersoll, 1875, Bull. U.8. Geol. Surv., 1:128, no descrip-
tion; not of Rowell

Vertigo ingersolli Ancey MS., Cockerell, 1889, Jour. of Conch., 6:64, name only ; sub-
stitute for V. californica Ingersoll not Rowell.—Sterki, 1892, Nautilus. 6:5, with
varr. haydeni Anc. and accedens Anc., names only.

Pupa ingersolli Ancey MS., Cockerell, 1891, British Nat., p. 101; reprinted by
Pilsbry, 1902, Nautilus, 16:59.

Vertigo concinnula Cockerell, 1897, Nautilus, 10:135.—Pilsbry, 1919, Man. Conch.
25:119—Henderson, Univ. Colo. Studies, 13:139.—MacMillan, 1946, Nautilus
59:122.

[P. ingersolli] var. accedens Anc., Cockerell, 1898, Nautilus 11:136.

Shell ovoid-cylindric, very slightly tapering to the blunt apex, somewhat
solid and opaque, so that the palatal folds are usually seen only dimly
through the shell; irregularly strate, most strongly on the penult whorl; cin-
namon colored, often with buff flecks. Last whorl decidedly flattened on
the outer-inferior part, and with a low wave-like crest behind the lip. Peri-

Y
A
AN

Fig. 524. Vertigo concinnula, Willow Creck, Mogollon Mts., N. M.

stome slightly expanded. Parietal margin with a strong, entering parietal
lamella in the middle, and usually a small angular lamella. Columellar
lamella strong, deeply placed. Outer wall with two rather low, long palatal
folds, the lower one longer. Length 2.1 mm., diameter 1.2 mm.; 5 whorls.
OregoN: Wallowa Valley, Wallowa Co (H. Burrington Baker). Ipano: Bonaer.

Shoshone, Benewah, Clearwater, and Adams counties (H. B. Baker). WyoMING: 29 mi.
south of Jackson (W. O. Gregg). Sourn Dakora: Whistler Guleh, near Deadwood
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(HBB.). CoLorapo: generally distributed at 6-10,000 ft., Type 59095 A.N.S.P.. from
near Brush Creek, Custer Co., at 10,000 ft. (T. D. A. Cockerell). Uran: Blue Mts.
San Juan Co. (Ferriss). Amizoxa: Mt. Mingus, near Jerome (Ashmun); Bill Williams
Mountain (Ferriss). NEw MExico: Beulah, Sapello Canyon (Cockerell) ; Bland, Jemez
Mountains and Capitan Mountains (Ashmun); Sacramento Mountains (Viereck); Mo-
gollon Mountains (Ferriss).

The smaller, dull, rather opaque shell, with long palatal folds and long
parietal lamella, separate this from V. modesta and its varieties. V. g.
coloradensis and inserta are smaller. The specimens from Arizona and New
Mexico are of a clearer, more translucent cinnamon color than those from
Colorado, and the crest is often well developed; length 2 to 2.3 mm. The
same is true of many of the northern specimens, which approach V. modesta
insculpta, in size, color and sculpture, but differ by having a strong crest.
An Oregon shell measures 2.4 X 1.25 mm.

Ancey’s descriptions were published by Cockerell in 1898, too late to
affect the nomenclature of the species; but to complete the account they are
reprinted here.

“Var. (?) haydeni Anc. Testa praecidenti [ingersolli] statura formaque
simillima, sed dentibus palatalibus 3 parallelis et acqualibus elongatus, nec
2, discrepans. Cunningham Guleh (Ingersoll).”

“Var. accedens Anc. Testa typo similis, sed tuberculo parietali dis-
tincto prope dentem armata.” (Nautilus, 11:136. 1898.)

We need not waste space with further consideration of the involved
nomenclature of this species, which has been sufficiently discussed by
Cockerell, 1897, Pilsbry and Vanatta, 1900, and by the author, 1902, 1919.
The names prior to concinnula were provided with absurdly inadequate
definitions or none.

Vertigo wheeleri Pilsbry Fig. 525.

Vertigo wheeler: Pilsbry, 1928, in Walker, Terr. Moll. Alabama; Univ. Mich. Mus.
Zool. Misc. Pub. No. 18. p. 146, fig. 224; Man. Conch., 28:96. pl. 15, fig. 1.

Obesely oval, the diameter about two-thirds of the length, cinnamon
colored, first 1§ whorls pale and smooth, the rest closely and finely striate,
striation rather strong about as in V. g. coloradensis, somewhat coarser on
the penult than on the last whorl. Whorls strongly convex, the last becom-
ing a little flattened peripherally, and having a weak, wide swelling or crest
behind outer and basal lips. Five teeth: an angular tubercle, a higher,
long parietal lamella, columellar lamella horizontal, rather short; two palatal
folds are short. The lip is slightly expanded, the outer margin noticeably
straightened in the middle, and in profile view seen to be weakly arched for-
ward there. Length 1.6 mm., diameter 1.05 mm.; 4} whorls.

ALasaMa: Monte Sano, near Huntsville, type 144810 ANS.P. (H. E. Wheeler).

At one time it was identified as V. concinnula (Nautilus, 25:124), but
that is larger, with longer palatal folds, though similar in sculpture. V.
wheelert has the ventricose figure of V. hebardi, but it is larger, less fragile
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It is most like V. bollesiana, but the shell is shorter, has a distinct
angular lamella and no external crest or impression behind the lip..

Vertigo bollesiana (Morse) Page 958, fig. 515:9, 10.

Isthmia bollesiana Morse, 1865, Ann. Lyc. Nat. Hist. of N. Y., 8:209, figs. 4-6.

Vertigo bollesiama Morse, Binney, 1878, Terr. Moll., 5:215.-—Pilsbry, 1919, Man.
Conch,, 25:101.

Shell minutely perforate, cylindrical ovate, delicately striated, subtrans-
lucent; apex obtuse; suture well defined; whorls four, sub-convex; aperture
suborbicular, somewhat flattened on its outer edge; with five teeth, one
prominent and rather curved on the parietal margin, two similar in form,
the lower one the smaller, on the columellar margin, and two slightly ele-
vated lamelliform teeth within and at the base, peristome subreflected and
thickened. Length .065 inch; breadth .035 inch (Morse).

Dustribution—Southern Ontario, north to Lake Temagami: (27 lots.)
I have seen this species abundant in only one area, Hastings County (John
Oughton). Maine: throughout the State, type loc. Orono. Massachusetts,
New Hampshire, New York. (Also reported from Indiana and Michigan,
south to Norfolk, Virginia, Morse, and mountains of East Tennessee.)

There is an extremely small crest close behind the lip, and a rather large
oblique depression over the palatal folds. The basal fold is subeolumellar
in position, and rarely it is absent. As Morse said, it is smaller, lighter-
colored and more transparent and delicate than V. gouldi, and it is less
distinctly striated. The teeth are smaller, especially the palatals. Length
1.5, diameter 0.9 mm.; 43 to 4§ whorls.

According to Morse, it occurs under dead leaves and on bark, in hard-
wood groves. It appears to be rare except in Maine. The specimens at
hand are from New England and New York. The western records, Michi-
gan, Ohio, Indiana, and those from East Tennessee I have not been able to
verify personally. Dr. Sterki wrote that he had no specimens from Michi-
gan and Ohio.

VERTIGO MODESTA GROUP

Moderately large species, 2 to 3 mm. long, without sharp striation (ex-
cept in V. m. insculpta and V. m. sculptilis), and never having a basal or
subcolumellar tooth, the tooth formula varying from 0-0-0 to 2-1-2. Auricle
weakly or not developed.

It is a circumpolar boreal group, becoming alpine in temperate latitudes.
They are the common vertigines of British America, Alaska, and of the
mountain states.

A tendency to reduce or eliminate teeth appears sporadically, in Green-
land, Alaska and many places in the West; and as the number of teeth
generally varies in the same colony, single specimens may not give a fair
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impression of the local race. In dealing with forms of this group, even
an expert with Pupillidae may often be perplexed, though specimens of the
entire series of named forms may be at hand for comparison.

Key to species and races

1. Shell ovate, the spire taperieg strongly; California. ..........cccvviiiiinnnnn.... 2
Shell eylindric-oblong or cylindric-ovate; 0 to 5teeth ...........covvvvveinnan... 3
2. Five moderate teeth; Donner Lake, Cal. .............ccoiiiiiiia.. allyniana
Five smaller teeth; San Bernardino Mts. ...............ccciviieinnn. occtdentalis
No teeth; Lake Co., Cal. .. ... iviiiiiiiii it iiietriietenennaeennns dalliana
3. Greenland; 0 to 3 small teeth. ...... ..ottt iiiiinnnnns hoppii
Continental North America. ......ccviuiiiiiniieiiinneeieirerereereeanaeenanes 4
4. Surface sharply, finely striate; mountain states. ...........c.coiiiiiiniiiinnan.. 5
Not sharply striate. .....uveiiiiriiniteriiitieeoreeereenesrrenoeeionensaeensens 6
5. Teeth very small, 2-1-2 to 1-1-0; Mont. to Ore. .......cvviviirvvinnnrnnnnn sculptilis
Teeth larger, 2-1-2; AriBONA. ....cvviviiniureennerrineeeeenneesessnssonans tnsculpla
6. Noteeth. ....cciiiiiiiiiiiiiiiiereiirnneneanns Alaska, ultima; California, castanea
Two to five teeth. .. ..coiiiiiiiir & ittt ittt ittt eanerrraneneesonannenees 7
7. Teeth quite small; California. ...................cociaa.l, castanea, microphasma
Teeth moderately developed. ........coviiiiiiiiiiiiieeiiiriiiireeirrennnnnnnns 8
8. Teeth 2-1-2. ... . ittt ittt iii e raererititneneanenanss panielalis
Teeth 1-1-2; form stout. ........coviiiieiieiiiivriiineeeenennereneanns corpulenta
Teeth 1-1-2 or 1-1-1; form more elongate. .........coviiieiiiiirvennnnnnnn modesta
Vertigo modesta (Say) Fig. 527; page 991, fig. 531: 1, 2; fig. 528:1-3.

Pupa modesta Say, 1824, Long’s Second Exped., Appendix, p. 259, pl. 15, fig. 5.

Vertigo modesta Say, Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Sci. Phila., p. 600,
pl. 23, fig. 2, 3, 6—Dall, 1905, Alaska, Land and Freshwater Moll., p. 29. Pils-
bry, 1919, Man. Conch., 25:123 —Berry, 1922 Canada Dept. Mines Bull.. 36.
p. 13 (Kananaskis, Alberta; 3-toothed).

Pupa decora Gould, 1848, Proc. Boston Soc. N. H., 2:263.—Binney, Terr. Moll.,
5:201.

Vertigo modesta ultima Pilsbry, 1919, Man. Conch., 25:128, fig. 4, 4a.

The cylindric-oblong shell is from tawny to cinnamon colored, glossy,
rather weakly striate, the striation more distinct on the middle whorls. The
last whorl has a weak crest behind the obtuse, brown outer lip, which ex-
pands very little, and is not noticeably caught in to form a sinulus. Teeth
four, white: the parietal and columellar lamellae and lower-palatal fold
subequal, short; the upper-palatal fold smaller. Length 2.6, diameter 1.3
mm.; 53 whorls.

Distribution.—Labrador, James and Hudson Bays, Lake Superior, west-
ward, over the crest of the Rocky Mountains (Field, B. C.) to Victoria and
Nanaimo. Reported locally in Maine, Vermont and Connecticut. Loess of
JIowa (Iowa City, Des Moines), Missouri and Kansas (Phillips Co.).
Alaska, abundant. The typical modesta replaced in the Rocky Mountain
system and California by various weakly differentiated races.
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Fig. 528. 1.Vertigo modesta (Say), (photographic copy of Gould’s original figure
of Pupa decora). 2, 2a, Vertigo modesta (Say), Loess, Iowa City, Iowa, no. 11657.
3, Vertigo modesta (Say), form resembling V. arctica Wallenb. Length 26 mm.. Nor
ton Bay. Alaska, no. 79561. 4, 4a, Vertigo modesta ultima Pils. Norton Bay. Alaska.
no. 79562. 5, 5a, Vertigo modesta parietalis Anc.. Wickersham’s, Miller Peak, Huachuca
Mts., Arirona, no. 97509. 6, 6a, Verligo m. hoppit Méller, (photographic copies of
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It has been found by Mr. A. A. Hinkley in loess at New Harmony, In-
diana, according to Dr. Sterki.

In a series from Dyea valley, Alaska, the size varies from 2.4 X 1.4 to
2.65 X 1.4 mm. The crest is rather strong. The teeth vary from typical
to slightly larger, and in some of them a small angular lamella is added.
The lot is intermediate between modesta and mut. parietalis, or rather, it
includes both forms. A Dyea specimen was figured in Proc. Acad. Nat. Sei.
Phila. 1900, pl. 23, fig. 2.

Specimens taken on Norton Bay, Alaska (R. C. McGregor) are deficient
in teeth, an upper palatal fold being absent (fig. 528:3), the parietal and
columellar lamellae small. Length 2.4 to 2.6, diameter 1.4 mm. It agrees
rather closely with the description and figures of V. arctica Wallenbaum,
described from Lapland, and I have no doubt is identical with the form
listed as V. arctica from Port Clarence by Westerlund (Vega-Exped. Vet.
Arbeten, iv, 153) ; yet I can but regard it as a form of modesta, in view of
the fact that it is in the V. modesta area, and that a similar deficiency in
teeth occurs in forms of modesta found in the loess of Iowa and in Cali-
fornia. )

Whether the north European and Siberian forms, V. arctica Wallenbaum,
V. krausseana Reinhardt and V. borealis Morelet are specifically distinct
from V. modesta need not be considered here, but they are certainly very
similar. The latter name is anterior to all of them. Cf. W. G. Binney,
Third Suppl., Bull. M.C.Z. 19:185, fig. of topotype of P. borealis Morelet.

Vertigo modesta form ultima Pilsbry. Fig. 528:4,4a. On the north shore
of Norton Sound, Alaska, Mr. R. C. McGregor obtained an entirely toothless
form, having the shape and striation of V. modesta, and probably merely a
terminal member of the mutation-series represented by the three-toothed
form found elsewhere on Norton Sound. Like the latter, it is not distin-
guishable from the terminal forms of V. m. castanea except by the remote

locality. It is smaller than V. arctica extima of central Siberia, and differs
from V. krausseana by having no teeth and by the somewhat greater size.

Length 2.6 mm., diameter 1.4 mm.; type 79562 A.N.S.P.
Length 2.5 mm., diameter 1.5 mm.

Vertigo modesta corpulenta (Morse) Fig.A 528: 10; page 991, fig. 531: 3.

Isthmia corpulenta Morse, 1865, Ann. Lyc. Nat. Hist. of N. Y., 8:210, fig. 7.
Pupa corpulenta Mse, W. G. Binney, 1878, Terr. Moll., 5:201.

Vertigo modesta corpulenta Mse.. Pilsbry & Vanatta, 1900, Proc. Acad. Nat. Sci.
Phila., p. 601, pl. 23, fig. 7—Pilsbry, 1919, Man. Conch., 25:130.—Henderson,
Univ. Colo. Studies, 13:137.

Moerch’s figures). 7, Vertigo occidentalis St. Type specimen. 8, 8b, Vertigo modesta
microphasma Berry, Bluff Lake, San Bernardino Mts.,, Cal,, no. 104659. 8a, V. m.
microphasma Berry, Cienaga below Bluff Lake, no. 105767. 9, Vertigo modesta cas-
tanea St., Mouth of Big Arroyo, Kern R., Tulare Co., Cal., no. 115204. 9a, V. m.
castanea, Wood’s Creek, Tulare Co.. no. 115203. 9b, V. m. castanca, Onion Valley,
Kearsarge Pass, Inyo Co., Cal., no. 115199. 10, Vertigo modesta corpulenta (Morse),
(photographic copy of Morse’s figure.)
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Pupa corpulenta Morse var. partetalis Ancey, 1887, Conch. Exch., 2:80.—Berry, 1919,
Proc. Acad. Nat. Sci. Phila., p. 204 (Glacier National Park, abundant).

Vertigo modesta mut. paretalis Anc., Pilsbry, Man. Conch., 25:128.—Henderson,
Univ. Colo. Studies, 13:137.

Vertigo modesta microphasma Berry, 1919, Nautilus, 33:48, figs. 1-6.—Pilsbry, 1919.
Man., Conch., 25:373.

“ Shell rimate perforate, elongate ovate, finely striated, polished, trans-
lucent, dark olive brown, apex round, obtuse; whorls four, convex, tumid,
wider at the base, aperture large, sub-circular, with four obtuse teeth, one
on the parietal margin, one on the columellar margin, and two on the
labrum; peristome slightly thickened and reflected. Length, 0.1 inch;
breadth 0.6 inch ” (Morse).

Nevapa: Little Valley, Washoe Co., type loc., on the east slope of the Sierra Nevada,
6500 ft., above the sea (R. E. Stretch). Also over much or all of the area occupied by
the form parietalis.

Decidedly more obese than V. modesta, of only about 4} whorls. The
crest behind the lip is distinet, and the four teeth are short, the lower-palatal
being tubercular or very short. Usual length 2.2 mm., diameter 1.35 mm.,
to 245 X 14 mm. A photographic copy of Morse’s figure is given in fig.
528:10.

It is not known whether corpulenta occurs as a pure race. In a few
small lots examined there are no parietalis, but all of the large lots available
containing corpulenta, have parietalis also.

V. modesta form parictalis (Ancey). Fig. 531:4; fig. 528:5, 5a. * Shell
having two teeth on the parietal wall” (Ancey). The shape varies from
that of corpulenta to about that of modesta; whorls about 5. Teeth 5. there
being an angular lamella; and the others are larger than in typical corpu-
lenta. The surface is somewhat striate, as in modesta and corpulenta.
Length 2.45 mm., diameter 1.3 mm.; 5} whorls. ‘

Distribution—Rocky Mountain region cte., the type from Ogden Can-
von, Utah, in coll. Univ. Michigan.

In the Sierra Nevada counties of California V. modesta and parietalis
appear to be rather abundant. They were collected in the valleys of the
San Joaquin and King’s rivers, Bear and Fish creeks, Fresno County, in
many places, by Mr. Ferriss in 1917. In some lots four-toothed forms oe-
curred with parietalis, the latter in the majority.

Lots from Pumice Flats, San Joaquin River, Bear Creek and Grouse
Meadow, Kings River, are quite distinctly striate, much as in the Arizonan
tnsculpta. In one lot from Simpson’s meadow, Kings River, there are ap-
parently adult shells having 5, 4 and 2 teeth (columellar and lower-palatal).
By individuals these specimens could be referred to parietalis, modesta and
castanea.

Other Californian forms of the species are noticed under occidentalis and
castanea.
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The size and shape are variable in the same lots. The shorter shells hav-
ing 5 whorls or even less, the larger fully 53 whorls.

Length 2.4, diameter 1.4 mm., Miller Pk., Huachucas (fig. 528:5).

Length 2.55, diameter 1.3 mm., Miller Pk., Huachucas (fig. 528:5a).

Length 2.4, diameter 1.3 mm., Boise Co., Idaho.

Length 2.7, diameter 1.35 mm., Boise Co., Idaho.

This form is far more generally distributed than the typical corpulenta.
In some places, as in Ogden Canyon, Utah, the type locality, the two occur
together; but in most localities all of the adult shells are parietalis. As
forms with the parietalis teeth occur in some places associated with both
corpulenta and with shells having the contour of typical modesta, the sub-
specific status can hardly be allowed this form. I conclude that parietalis
is the more primitive stock, and corpulenta a mutation thereof, which has
not obtained so wide a distribution. Typical V. modesta is a more cylindric
form which has mutated from long parietalis in the same way by loss of the
angular tooth; but as the five-toothed stock is not found east of the Rocky
Mountains, where modesta has a wide range, the racial distinction may per-
haps be retained.

Fig. 531:4 is from an Ogden Canyon specimen.

V. modesta form microphasma Berry. Page 984, fig. 528:8, 8a, 8b; fig.
529:1-6. In the high San Bernardinos in southern California there is a form
which has the subcylindric shape of parietalis, with a small crest behind the
lip in some examples, none in others. The teeth vary from quite as small
as in the type of occidentalis, or as in the most fully toothed forms of V. m.
castanea, to as large as in some parietalis; and in some examples there is no
angular lamella. Length 2.5 mm., diameter 1.35 mm., or slightly smaller.
It seems to be an intermediate stage between parietalis and castanea, some
individuals resembling one, others the other of these races; it may be re-
garded as a local parietalis stock in which the tecth are degenerating. a con-
dition often encountered sporadically throughout the range of the species.
Normally of chestnut color, many colonies contain also numbers of albino-
shelled individuals, which Mr. Berry has described as V. m. microphasma.
Similar albino shells occur here and there in other races of modesta, some-
times in considerable numbers. Albinism appears to be a mutation of fre-
quent occurence in the modesta group, but always, in my ecxperience, the
albinos exist in colonies together with colored shells.

The shell of form microplasma is cylindro-conic, rimate, thin, very pale
horn color, by transmitted light transparent and colorless. The surface is
glossy and distinetly irregularly, obliquely striate, especially on the upper
whorls. The number of teeth varies from 2 to 5. The parietal and columel-
lar lamellae are always well developed. In addition there is almost always
a well-developed lower-palatal. A smaller, but variable upper-palatal is
frequently present, as also a minute angular lamella. All the teeth are por-
celain white in color.
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Fig. 529. 1-8, Vertigo modesta form microphasma. 7, Vertigo allyniana. 8, V. a.
zenos. (After Berry.)

Length of type 2.6 mm., diameter to lip edge 1.5 mm,, length of aperture
0.9 mm.; whorls 5.

CALIFORNIA: San Bernardino Mts,, 7200-75650 ft. Type from near Bluff Lake, 2740
Berry coll.; paratypes 44788 AN S.P.

In 39 specimens from the type locality, one had two teeth, parietal and
columellar; fifteen, including the type, have 3 teeth, a lower-palatal being
added; nine have 4, and fourteen have 5 tecth.

Vertigo modesta insculpta Pilsbry Fig. 531:12, 13.
Vertigo modesta. insculpla Pilsbry, 1919, Man. Conch. 25:131, pl. 10, figs. 12, 13.
The shell is similar to V. m. parietalis in teeth, but differs by the distinct.

rather sharp striation of the penult and antepenult whorls, sometimes also
the last. Length 2.6 mm. diameter 1.35 mm.
ArizoNa: Bill Williams Mt., Coconino Co. (Ferriss); Santa Catalina Mts. in many

localities, 9000-9500 ft., the type 109547 ANS.P., from Mt. Lemon, 9500 ft.; White Mts.,
Greenlee Co.; Blue River and Rim of Blue Mts., Greenlee Co.; Chiricahua Mts., at head
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MoxTAaNA: Type 162884 AN S.P., from 2 to 10 miles up Rock Creek, northeast of
Garrison (H. Burrington Baker). OgrkcoN: near the head of Wallowa Lake, Wallowa
Co., and at Aneroid Lake, about 8 miles south.

Vertigo modesta castanea Pilsbry & Vanatta Page 084, fig. 528:9-cb; 531:3, 6.

Vertigo castanea Sterki, 1892, Nautilus, 6:5, name only.

i Tertigo modesta castanea Sterki, Pilsbry & Vanatta, 1900. Proc. Acad. Nat. Sci.
Phila., p. 602, pl. 23, fig. 4, 5.—Pilsbry, Man. Conch., 25:132.

Shell oblong or cylindric-oval, glossy, somewhat translucent; chestnut.
sometimes with some whitish stripes. Whorls 43-5, the last with a moderate
crest behind the lip. Teeth very small, placed as in corpulenta, the lower-
palatal largest, columellar usually developed, parietal very small or obsolete,
upper-palatal wanting or minute. Alt. 2.3, diameter 1.4 mm.

CauirorN1a: Lake Co. (Hemphill) ; Fish Camp, Fresno Co., (H. Hemphill), Type
11655 A.N S.P.; Ranger, Panther creek, Wood’s creek, Funston meadow on Kern River.
Babb Creek falls. Rae Lake, Tulare Co. (Ferriss) ; Wawona meadow (H. Lowe); Onion
valley, Kearsarge Pass, Inyo Co. (Ferriss) ; Holcomb meadows, east of Sugar Loaf Peak,
at 8300 ft., San Bernardino Mts,, 8. B. Co. (S. S. Berry).

This form was recorded from Lake Co. by Dr. Sterki, but without de-
seription. It was first described and figured from Fresno Co. specimens,
11655 ANS.P. (Fig. 5631:6).

The typical form has three teeth, parietal, columellar and lower-palatal;
but there are also specimens in the same lot which lack the palatal, and one
without any teeth.

In a lot from Wood’s creek, Tulare Co., there are specimens having 3
teeth, 4 teeth (a minute angular lamella being added), and no teeth (page
984, fig. 528:9a), though the shells seem otherwise to be equally mature.
As the teeth appear before the lip is fully formed, this variation is clearly
not a matter of age. The teeth are best developed in specimens from Rae
Lake fig. 531:5), some of which would be referred to parietalis were
they not associated with others more or less deficient in teeth, or with-
out teeth, but otherwise similar. In this lot the shell is largely whitish, or
is streaked with white.

Some lots contain among normally proportioned shells, a few short
examples such as page 984, fig. 528:9b, but having the crest and lip of adult
character. Two from Onion valley, Kearsarge Pass measure:

Length 2.5 mm., diameter 1.4 mm. (normal).
Length 2.3 mm., diameter 1.5 mm. (Fig. 531:5).

The more cylindric shape and the distinct crest behind the lip distinguish
this race from V. occidentalis.

Vertigo modesta hoppii (Mdéller) Page 084, fig. 528:6, 6a; 532, left.

Pupa hoppii Moller, 1842, Index Moll. Groenl., p. 4—Moerch, Amer. Jour. Conch..
4:30, pl. 3, figs. 6-9.

Fig. 531. 1, Vertigo modesta, Laggan, Alberta ; 2, Loess, Des Moines, Ia. 3, Vertigo
modesta corpulenta, Ogden canyon, Utah. 4, Vertigo modesta parietalis, Ogden canyon.
5, Vertigo modesta castanca, Rae Lake, Cal.; 6, type, Fish Camp, Cal. 7, 8, Vertigo
arctica (after Wallenbaum). 9, Vertigo concinnula, type, Custer Co., Col.; 10, Jemez
Mts, N. M. 11, Vertigo occidentalis, San Bernardino Mts., Cal. 12, 13, Vertigo modesta
ansculpta, Mt. Lemon, S. Catahnas, Ariz.
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Vertigo hoppii Méller, Pilsbry, Man. Conch., 25:135; 27:216, fig. 13a. Sods and
Schlesch, 1924, Ann. Mus. Nationalis Hungarici, 21:98, fig. 2.

“Shell dextral, cylindric, obtuse, smooth; columella two-toothed.
Length 1.2 lines ” (Moller).

‘““Shell subperforate, cylindric-ovate, thin, very delicately striatulate,
with a rather glossy, pellucid brown (often white) epidermis; spire con-
vexly-conic. Whorls 5 or 74, convex, suture deep, ascending in front; colu-
mella with an obtuse fold; parietal wall having a compressed, almost median
fold; aperture subtriangular, the peristome a little reflected, the outer lip
moderately arched, with a very obsolete denticle in front of the middle.
Length 24, diam. 1 mm.” (Moerch). Length 2.4 mm., diam. 1.6 mm.; 5
whorls.

Fig. 532. Left, V. hoppii; right, V. arctica Wallenb. (After Sods & Schlesch).

GReeNLAND: Nisik, in the Kusukfjord; Igaliko; different places in Amaraglik, in
the small willow thickets by the ruins; Ekalluit at about 400-500 ft. above the sea
(Moller). Kangerdluarsuk in 61° 53’; Nisik, Kavssinguak (fig. 532 left) and Amenalik
near Godthaab; Mudderbugton on Disco Island (Sods & Schlesch).

V. hoppit does not seem to be specifically distinet from V. modesta, from
which it differs tangibly only in the reduction of the teeth. It was the first
of the forms of the modesta group with degenerate teeth to be described.
Evidently the Arctic vertigos of the modesta group have been over-divided.
The specimen figured has small parietal and columellar lamellae and a min-
ute lower-palatal tubercle. The teeth vary from 3 to 0. Two of Mérch’s
very poor figures are reproduced on p. 984, figs. 6, 6a.

A variety with “the shell hyaline, glossy, white, destitute of epidermis,”
based upon “ several live specimens with and without teeth, at Amaraglik,”
was noted by Morch.

The localities Ungava, Labrador, and Anticosti Island are doubtful, and
may possibly refer to some other form of V. modesta Say.

V. arctica Wallenbaum (Fig. 531:7, 8, and fig. 532, at right) of northern
Europe appears to be very similar to hoppii. It was reported from Port
Clarence, Alaska, (Vega Exped.). Another similar snail is Pupa krausseana
Reinhardt (cf. Man. Conch. 25:136), described from the Chukchi Peninsula,
Siberia, which has been reported, with some doubt, from Chilcat Inlet,
Alaska. P. krausseana is considered by Fritz Haas to be a subspecies of
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V. modesta (1937, Archiv f. Molluskenkunde 69:11, pl. 3, fig. 32). There
is a small parietal lamella, and a few examples show also a weak columellar
lamella.

Vertigo occidentalis Sterki Fig. 531: 11; page 084, fig. 528:7.

Vertigo occidentalis Sterki, 1907, Nautilus, 21:90—Pilsbry, Nautilus, 21:133, pl. 11,
fig. 5; Man. Conch., 25:134.—Berry, 1909, Nautlius, 23:75.

The shell is perforate, and shortly rimate, globosely ovate, the spire being
convexly conic, summit obtuse; decidedly wider at the last whorl than at the
penult; of a dull hazel color, somewhat glossy, subopaque when adult, of 43
rather convex whorls, the last having a small external dent over the lower
palatal fold, but no ridge or crest behind the peristome. The aperture is
rather large, obstructed by five teeth: parietal lamella short, a very small
angular lamella near it; columellar lamella about equal to the parietal,
rather deeply placed; both palatal folds short, the lower slightly larger.
No palatal callus. The outer lip is thin, narrowly expanded, projecting
forward above the middle; columellar margin broadly dilated and reflected.

Length 2, diameter 1.25 mm.; 4} whorls (type, p. 984, fig. 528:7).

Length 2.2, diameter 1.4 mm., aperture 0.95 mm.; 4} whorls (topo-

type).

CaLIFORNIA: San Bernardino Mts. at Bluff Lake, 7,550 ft., type 1860 Berry coll.; also

Bluff Lake cienega, in the cienega just north, and along the * New England Trail,” 7500
ft.; cienega west of Green Valley, 6900 ft. (3. S. Berry).

The original description was from a single specimen, which seems not
quite mature, drawn in page 984, fig. 528:7. An older shell from the type
locality, fig. 531:11, has the teeth somewhat stronger, particularly the colu-
mellar lamella, which is a very low nodule in the type specimen.

The more conic shape and more distinctly perforate base, as well as the
smaller teeth, distinguish V. occidentalis from 1. modesta parietalis.

Vertigo allyniana Berry . Page 088, fig. 529: 7.
Vertigo 7allym'ana Berry, 1919, Nautilus, 33:51, fig. 7.—Pilsbry, Man. Conch.,
25:376.

Vertigo allyniana zenos Berry, 1919, Nautilus, 33:52, fig. 8.

“ The shell is minute, short, robust, ovate-conic, thin, dark reddish-brown
with only a dull gloss; weakly, irregularly striate. The spire tapers with
increasing rapidity from the last whorl to the obtuse apex. The whorls are
convex, the last having a shallow but distinct excavation in the palatal re-
gion and a weaker one over the upper-palatal tooth, the latter extending to
the lip, which thus becomes flattened or very slightly indented on its outer
segment. The aperture is pyriform in outline, and would be rather small
except for the quite flaring lip, which is little thickened and very fragile at
the edge. There are 5 teeth constantly developed in all the material exam-
ined. The parietal, columellar, and upper and lower palatal lamellae are
well developed, and there is a distinct, though small angular lamella. The
columellar is situated well back in the aperture and quite high up on the
pillar. The lower palatal is also rather deeply immersed. Length of type
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2.1; diameter to lip edge 1.3; length of aperture 0.81 mm.; whorls 43.”
(Berry.)

CaLirorN1A: Donner Lake (A. G. Smith, May 30, 1916; 22 specimens). Type 3764
Berry coll., paratypes 44785 AN S.P.

* The texture of the shell, as well as the shape, are strongly reminiscent
of V. occidentalis Sterki, a more weakly toothed species from the San Ber-
nardino Mountains.” It differs from V. m. parietalis by its more conic
shape.

Two paratypes measure 2.18 X 1.4 mm., and 2.1 X 1.27 mm. The type
of V. a. zenos measured in the same way is 2.1 X 1.45 mm. The latter form
seems to be merely a shape-mutation, such is common in lots of V. modesta
and its races. The color and texture are exactly as in cleaned specimens of
allyniana. 1t does not appear to be a valid race. Berry’s description fol-
lows:

Vertigo allyniana zenos, Fig. 529:8. “ With the preceding occurred a
single specimen of a very similar form having the same number of teeth,
but differing abruptly in its shorter, much more robust and swollen outline,
its more transparent, glossier texture, and lighter brown color. The colu-
mellar tooth is placed distinctly further down on the pillar, and the remain-
ing lamellae differ slightly from those of the shells described above both in

size and position. Length 2, diameter to lip edge 1.5 mm., whorls 41.”
Type 4128 Berry Coll.
Vertigo dalliana Sterki Page 964, fig. 517:1.

Vertigo dalliana Sterki, 1890, Nautilus, 4:19, 39, pl. 1, fig. 2—Pilsbry, Man. Conch..

25:137, pl. 11, fig. 1.

‘ Shell conic or ovate-conic, of greenish-horn color, transparent, finely
irregularly striate in the lines of growth, polished; whorls 44, well rounded,
with deep suture, rather rapidly increasing, the last occupying about  of
altit., towards the aperture somewhat ascending on the penultimate. Aper-
ture lateral, somewhat Gblique, subovate with just perceptibly flattened
palatal margin; margins approximate, the ends protracted; peristome shortly
but decidedly expanded, with a very fine thread-like lip near the margin,
the same continuing as a very fine callus on the apertural wall inside of the
line connecting the ends of the margins; palatal wall quite simple; no
lamelle ” (Sterki).

Length 2.1, diam. 1.35 mm.

CaurrorNIA: near Clear Lake, Lake Co.. Type 62.20383 Carnegie Mus. (Hemphill).

* The specimens before me were fifteen, fresh, remarkably uniform in
their whole appearance; all were more or less covered with a dark brown,
hard crust of slime and dirt, generally thickest around the aperture.
Doubtless this coating is done ‘ purposely’ by the animals, as in many
other species also. When cleaned, it shows about the size and shape of a
well-grown Vertigo ovata Say, but by a good eye or under a glass is at once
recognized as something else, by the rounded aperture and the absence of
lamellae ” (Sterki).
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The color is grayish-olive. There is a deep and rather long crevice but
no umbilical perforation. It resembles V. m. occidentalis closely in shape,
but is slightly smaller, greener in hue, and toothless. V. m. castanea has a
more oval, less conic shape. V. dalliana is perhaps a member of the V.
modesta group, the end product of a tooth-degeneration series. In the mo-
desta and californica groups there are many forms showing various stages of
this process. The type specimen is figured.

VERTIGO CALIFORNICA GROUP (Nearctula Sterki)

Nearctula Sterki, 1892, Nautilus, 8:5. type V. californica.

Vertigines of cylindric shape, without crest or grooves over the palatal
folds, and with no palatal callus; typically having parietal and columellar
lamellae, upper and lower palatal folds, but in some forms the teeth have
been partly lost, only the parietal remaining, or sometimes the aperture is
wholly toothless. Surface generally dull, often rib-striate.

These forms are approached so closely by some of the 1. modesta group
that the distinction is difficult; yet the want of any trace of a crest behind
the lip and the dull surface may serve to distinguish the present series from
most of the modesta group. Moreover, the two groups differ so widely in
zonal distribution that a different ancestry is suggested: the californica
group inhabits low levels, while the modesta group is restricted to the colder
Canadian and Transition zones, at higher elevations in California, descend-
ing to low levels only in the north,

“ Pupa californica var. meriodionalis Sterki” [sic], from California, in
Hemphill’s Catalogue of North American Shells p. 17 (1900), was never
described under that name, and its identity remains unknown. Possibly it
was a tentative name for V. c. diegoensis, the southern race of the group.

Key to species and subspecies

1. Sculpture of rather strong oblique riblets. ............. ... ... i, 2
Surface striate but not distinctly ribbed; about 2.5 mm. long. Four well developed
=111 + VS A V. rowell

2. Aperture having 4 teeth, at least the columellar, parietal and lower palatal well de-
RT3 0 4T P 3
Aperture having 3 small teeth. Monterey. .............ovivvinnnnen. V. c. trinotata
Aperture having 1 tooth, the parietal, Or nOne. ......o.vveniinirneeeraenaennnn. 6

3. About 2.5 X 1.3 mm.; parietal lamella not entering deeply. San Francisco.
V. californica
Shell smaller or narrower; parietal lamella long, entering rather deeply. Monterey

southward, and the islands. ....... ... ... (i i i iiiie e, 4

4. Shell 2t0 25 M. 1ONE. ..o i e e e V. c. longa
Shell 1.75 to 2 mm. long; whorls short. ... ... ... o i 5

5. Sculpture strongly developed. 8. Catalina and S. Clemente. ........V. c. catalinaria
Sculpture weaker and irregular, Cypress Point. .................... V. ¢. cupressicola

6. San Diego southward. ...........cciiiiiiiiiiiiiiii ittt V. ¢. diegoensis

Placer COUNEY. ..ttt iiete e e ieeieeieennrerannetennrennnnas V. c. cyclops
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Vertigo californica (Rowell) Fig. 533:1, 2.

Pupa californica Rowell, 1861, Ann. Lyc. Nat. Hist. of N. Y., 7:287.—Binney, Terr.
Moll.,, 5:202, fig. 107.—Sterki, 1890, Nautilus, 4:8, with varieties elongata, p. 8;
catalinaria, p. 9; trinotata, diegoensis, and cyclops, p. 18.

Vertigo californica Rowell, Pilsbry, 1919, Man. Conch., 25:139, pl. 9, figs. 1, 2, with
subsp. trinotata St., p. 140; diegoensis St. and cyclops St., p. 141; elongata St.
and catalinaria St., p. 142; cupressicola St., p. 143.

The shell is eylindric or long-ovate, the upper third tapering convexly
to an obtuse summit; chestnut, the summit whitish; whorls rather strongly
convex, the initial 13 smooth (showing the usual minute granulation under
the microscope) ; the next whorl is finely but sharply rib-striate, after which
the riblets become coarse, more oblique, and on the last whorl about one-
tenth of a mm. apart. There is no trace of a crest or contraction behind
the narrowly expanded outer lip; columellar border is well dilated. Both
ends of the lip are somewhat calloused in fully adult specimens. Aperture
with four white teeth, the parietal lamella strong and high, lower-palatal
nearly as large, columellar and upper-palatal smaller.

Length 2.65, diameter 1.35 mm.; 5} whorls.

Length 2.5, diameter 1.3 mm.

Length 2.25, diameter 1.25 mm.

CaLiForN1A: San Francisco (Rowell and others). Paratype 59392 AN S.P.

In some individuals the upper-palatal fold is quite small, or even wanting
in rare individuals. Dr. Sterki mentions seeing traces of an angular lamella
in some specimens.

Besides the typical form, which is known to me from San Francisco only,
the following local races have been defined.

Vertigo californica trinotata (Sterki) Fig. 533:9.

[Pupa californical var. {rinotata Sterki, 1890, Nautilus, 4:18.
Vertigo californica trinotata Sterki, Pilsbry, 1919, Man. Conch., 25: 140, pl. 9, fig. 9.

“ In size not much different from the type, yet a little smaller, and more
generally obovate; the strie are less coarse; the peristome is slightly but
distinetly expanded. There is no superior palatal lamella, and the three
present are small, the columellar even a trace, or wanting entirely ” (Sterki).

Length 2.25 mm., diameter 1.15 mm.; nearly 5 whorls.

CaLiForN1A: Monterey (Hemphill).
Vertigo californica diegoensis (Sterki) Fig. 533:8, 11
[Pupa californical var. diegoensis Sterki, 1890, Nautilus, 4:18.

Vertigo diegoensis St., Berry, 1916, Nautilus, 30:83.
Vert;'qo californica diegoensis (St.), Pilsbry, 1918, Man. Conch., 25:141, pl. 9, figs. 8,

Pupa orcutti Pilsbry, Orcutt, 1916, The Molluscan World, p. 208, no. 3159.

‘“ The diminution of the lamellae is going on; none but the apertural is
left in this variety, and even that is quite small or a mere trace. In size and
shape the specimens are not much different from the Monterey form [cupres-
sicola], which is an intermediate one ” (Sterki).
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CaLIFoRNIA: San Diego (H. Hemphill). Type False Bay near Asher Station
(Berry). Lower CaLiForNia: San Ramon (C. R. Orcutt).

In the specimens from San Ramon the parietal lamella is sometimes well
developed, and there is very rarely a tubercular palatal fold, as in fig. 524:8.
A few examples have no teeth whatever. The least decadent individuals of
this race have reached about the same stage of tooth-reduction as V. c.
cyclops, and some specimens are not distinguishable from that; yet as the
localities are remote and in regions physically diverse, the resemblance is
evidently not due to direct relationship, but to parallel evolution.

Length 2.65 mm., diameter 1.35 mm.; 5} whorls.
Length 2.35 mm., diameter 1.25 mm.; 5 whorls.

Vertigo californica cyclops (Sterki) Fig. 533:3.

[Pupa californical cyclops Sterki, 1890, Nautilus, 4:18.

Vertigo californica cyclops (St.) Pilsbry, 1918, Man. Conch., 25:141, pl. 9, fig. 3.

“ Large, conic or ovate conie, or turriculate, umbilicated, rib-like strie
rather strong; whorls 5, well rounded, with deep suture, the last occupying
more than § alt.; aperture subovate or nearly circular, margins much ap-
proximate and the ends protracted, peristome shortly but decidedly ex-
panded; lamella one, apertural [parietal], small. Alt. 2.5; diam. 1.5 mill.
For its size, rounded aperture and single lamella I would name this form
var. cyclops ” (Sterki).

Length 2.7 mm., diameter 1.45 mm.; 5 whorls.

CaLrForxN1a: Rocklin, Placer Co. (25 miles northeast of Sacramento), (Hemphill).

A paratype is figured. “ Some specimens have no columellar lamella,
and some have a small palatal fold ” (Sterki).
Vertigo californica longa Pilsbry Fig. 533: 4.
[Pupa californical var. elongata Sterki, 1890. Nautilus, 4:8. Not P. alpestris var.
elongata Sterki, 1883, also a Vertigo.
Vertigo californica elongata St., Pilsbry, 1919, Man. Conch., 24:142, pl. 9, fig. 4.
Vertigo californica longa Pilsbry, 1920, Man. Conch., 24:377.

“ A little smaller and generally more cylindrical than the type; a part
are even long-cylindrical having the appearance of an Isthmia |Truncatel-

lina]. The coloration is somewhat paler and the lamellae are well formed ”
(Sterki).

Length 2.5 mm., diameter 1.2 mm.; 6 whorls.
Length 2.25 mm., diameter 1.1 mm.; 5} whorls.
Length 2.1 mm., diameter 1.2 mm.; 5 whorls.

CavutrorNiA: San Clemente Island (Hemphill), type loc.; Santa Barbara I
(Hemphill).

Fig. 4 is from a paratype. The parietal lamella is decidedly longer than
in V. californica, entering deeply. From the elongate form figured it varies,
in the same lots, to much shorter forms. Specimens from Santa Barbara are
2.3 to 2.4 mm. long, or even smaller, 2 to 2.25 X 1.15 mm.
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This race is intermediate between V. californica and V. c. catalinaria.

Vertigo californica catalinaria (Sterki) Fig. 533:5. 6.

[Pupa californical var. calalinaria Sterki, 1890, Nautilus, 4:9.

Vertigo californica catalinaria St., Pilsbry & Vanatta. 1900, Proc. Acad. Nat. Sci.
Phila., p. 610. Pilsbry, 1919, Man. Conch., 24:142, pl. 9, figs. 5, 8; 1927, Proc.
Cal. Acad. Sci. (4), 16:174, pl. 7, fig. 5.

“ Small, rather short, pale horn colored; shell thin, delicate; rib-like strie
less numerous and relatively larger; the whorls are less high, which gives the
shell a different appearance. All lamellae are present and well formed, espe-
cially the apertural [parietal] ” (Sterki).

Length 1.75 mm., diameter 1.05 mm.; 5} whorls, to 1.95 X 1 mm.

CaLiForN1A: Santa Catalina I. (Hemphill), type loc.; also San Clemente I. and
Santa Barbara I. (Hemphill). Lower CaLiForN1A: Guadalupe I. (Hanna).

“In about one-third of the examples a part of the shell is wanting,
always on the side of the aperture, so that 3 or even 4 whorls are opened.
This can hardly be accidental, and probably that part of the thin shell is
worn off by friction in moving ” (Sterki).

This race has four well-developed teeth, the parietal lamella being long,
asin V. ¢. longa, from which it differs by the smaller size and shorter whorls;
it is also more fragile. A paratype is figured (fig. 6), and a longer shell
from Santa Barbara Island (fig. 5).

The Santa Barbara Island specimens are somewhat perplexing. Some
are typical catalinaria, 1.75 X 1 mm., but also up to 2.15 mm. long, while
there are also stouter shells with them, 2 to 2.25 mm. long, 1.15 wide, which
do not seem separable from longa. If it were not for these examples, I
would consider catalinaria specifically distinet.

Vertigo californica cupressicola Sterki Fig. 533:10.
Vcrtégo californica cupressicola Sterki, in Pilsbry, 1919, Man. Conch., 24:143, pl. 9,
g. 10.

Small, cylindrie, with the riblets distant, irregular and partly obsolete;
apertural lamellae and folds relatively larger than in californica, the parietal
lamella long. Length 1.83, diam. 1.1 mm.; barely 5 whorls.

AN’%A,}I)JFORNM: Cypress Point, Monterey (S. S. Berry, J. C. Paine). Type 118835

Closely related to V. c. catalinaria, but differing by the weaker, irregular
sculpture. In some examples the spire tapers a little more than in the
figured type.

Vertigo californica guadalupensis Pilsbry

Vertigo californica guadalupensis Pilsbry, 1927, Proc. Cal. Acad. Sci. (4), 16:174,
pl. 7, fig. 4; Man. Conch., 28:97.

The differential characters of this form are that it possesses a distinctly
developed angular lamella standing about midway of the length of the long
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parietal lamella, and the striation is quite fine, there being about 30 striae
in 1 mm. on the face of the last whorl. Length 2 mm.; diameter 1.1 mm.

Lower CALIFORNIA: Guadalupe Island, collected about 1000 feet above the landing
at Northeast Anchorage by G. D. Hanna. Type in Cal. Acad. Sci. coll.

This extralimital race is included here to complete the account of the
subspecies of V. californica.

Vertigo rowelli (Newcomb) Fig. 533:7.

Pupa rowellii Newcomb, Ann. Lyc. Nat. Hist. of N. Y., 7:146.—Binney, Terr. Moll,,

5:202, fig. 106.—F. H. Andrus, 1897, The Oregon Naturalist, 4:53.

Vertigo rowellit Ne., Pilsbry, 1918, Man. Conch., 25:143, 378, pl. 9, fig. 7.

Shell oblong, tapering to the obtuse summit, olivacecous brown, slightly
translucent. Sculpture of thread-like striae, strongest on the penult and
next earlier whorls, often partially obsolete on the last. No crest. Four
strong white teeth.

Length 2.45 to 2.8 mm., diameter 1.25 to 1.3 mm.; 5} to nearly 6 whorls.

Cautrornia: near Oakland (Newcomb, type loc.); ciénaga north of Bluff Lake, San
Bernardino Mts. (S. S. Berry); Alameda, Monterey and El Dorado counties, according
to W. G. Binney. OrecoN: Douglas County (F. H. Andrus). Salem.

With the teeth like V. californica, this species differs by its smoother
surface. Under a lens there are delicate, irregularly spaced thread-like
striae corresponding to the far stronger riblets of V. californica.

Two specimens from Oakland, type locality, measure;

Length 2.8 mm., diameter 1.4 mm.; nearly 6 whorls.
Length 2.48 mm., diameter 1.3 mm.; 5% whorls.

The minute costulation is rather pronounced on the penult whorl. The
low, rounded rib-striae are about as wide as their intervals. On the last
whorl they become weak, more and irregularly spaced. The long, convexly
tapering spire is rather turrited.

F. H. Andrus writes that in Douglas County, Oregon it * is our common
species; hundreds of them can be found on every bunch of hazelbrush or
mossy tree in favorable localities. I have collected over 500 from one hazel
bush and there were more yet. While collecting this species I observed a
Western Winter Wren at work on a small myrtle, and when I went to that
tree I found no Vertigo, though there were plenty on adjoining trees.”

COLUMELLA Waesterlund

Columella Westerlund, 1878, Fauna Europaea Moll. Extramar. Prodromus, fasc. 2,
p. 193, for “ Pupa tnornata Mich.”"—Pilsbry, 1912, Nautilus, 26:60; Man. Conch.
27:232, monograph.—H. Watson, 1923, Proc. Malac. Soc. Lond., 15:275, anatomy.

Sphyradium (Agass.) Charpentier, Westerlund, 1887, Fauna Paliarctischen Region
Binnenconchylien, 3:125.—Sterki, Nautilus, 1896, 10:75.—Hanna, Proc. U. 8.
Nat. Mus,, 41:371 (monograph, anatomy); and of many American and Euro-
pean authors. Not Sphyradium as limited by Von Martens, 1860.

Paludinella Lowe, 1854, Proc. Zool. Soc.. p. 208, type P. edentula Drap. Not Palu-
dinella Pfeiffer, 1851.—Paludellina Tryon, Struct. and Syst. Conch., 1884, 3:72,
error for Paludinella.
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Edentulina Clessin, 1876, Deutsche Excursions-Mollusken-Fauna, p. 208, for Pupa

inornata. Not Edentulina Pfeiffer, 1855 (Streptaridee).

The shell is cylindric or cylindric-tapering with obtusely conic summit
and distinctly perforate axis, brown and nearly smooth, composed of 5 to 9
convex whorls. Aperture sub-basal, semicircular, oblique; peristome thin
and sharp, the outer lip not expanded, regularly arcuate; columellar margin
dilated.

The foot is short, oval, without pedal grooves, above with a coarse-
meshed network of impressed lines. There are no lower tentacles.

Kidney in form of a long slender pouch, the glandular matter evenly dis-
tributed over the inner surface, not arranged in longitudinal ridges as usual
in Pupillide. TUreter direct, opening into the anterior end of the pallial
cavity.

Genitalia similar to Vertigo in the simple penis, which is rather large,
cylindric, without appendix; epiphallus narrow, inserted a little below apex
of penis, and bearing the penial retractor about in the middle. The prostate
glanc]i is internal. Spermathecal duct is inserted farther posterior than
usual.

21

172

Columella edentula Drap.

Fig. 534. Teeth of Columclla edentula, after Steenberg.

Jaw composed of rather wide, flat plates with narrow intervals, solidly
united. Tooth formula about 21.1.21., Fig. 534. Centrals tricuspid; lat-
erals bicuspid, the cusps short, subequal; with small interstitial denticles
and long basal plates; marginals not distinctly differentiated from the lat-
erals, but having more accessory denticles.

Distribution.—A genus of about 10 species, of which one, C. edentula,
is widely spread in the Palearctic Region of Europe and Asia, eastward to
Japan. There are four species in North America, one, C. polvonensis Pils.,
as far south as Nicaragua. Three Hawaiian species seem by conchological
criteria to belong to the genus.
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Columella differs from Vertigo chiefly by the subequal cusps of its bi-
cuspid lateral teeth, the wide plates of the jaw, and the thin, sharp, unex-
panded lip of the toothless aperture. The anatomy has been investigated
by Sterki and Hanna in America and more fully by Hugh Watson and C. M.
Steenberg in Europe.

Key to species

1. Length 5 mm. or more; 84 to 9 whorls. ... .. ...oiiiiiiiiiiiiiiiiainaa.. C. hasla

Length about 3 mm. or less. ... ... oottt iiieienaeaareaaacieannann 2

2. Length 18 to 25 mm.. §% to 63 whorls somewhat tapering. ............ C. edentula

Length 25 to 3 mm., 6-7 whorls; eylindric. ............... ..ot C. alticola

Columella edentula (Draparnaud) Fig. 535: 12-15.

Pupa edentula Draparnaud. 1805, Hist. Nat. Moll. Terr. Fluv. France, p. 59, pl. 3,
figs. 28, 29.

Sphyradium edentulum Drap., Sterki, 1896, Nautilus, 10:75 (anatomy). Dall, Har-
riman Alaska Exped., 13:54—Hanna, 1911, Proc. U. S. Nat. Mus., 41:374, figs.
2-4 (anatomy).

Columella edentula Drap., Watson, 1923, Proc. Malac. Soc. London, 15:275, 279
(anatomy).—Pilsbry, 1926, Man. Conch., 27:242, pl. 30, figs. 12-17—F. C. Baker,
1939, Fieldbook Ill. Land Snails, p. 109.—Henderson, University Colo., Studies.
4:177, (distribution in Colorado); 1929, same studies, 17:93, fig. 53.—Brooks &
Kutchka, 1938, Ann. Carnegie Mus., 27:81 (West Virginia).

Pup?\,I sim;;lc:c Gould, 1841, Boston Jour. Nat. Hist., 3:403, pl. 3, fig. 21 (Cambridge,

viass,).

Vertigo simplex Gould, W. G. Binney, 1878, Terr. Moll., 5:219, pl. 73, fig. 3.—W. S.

Teator, 1890, Nautilus, 4:66 (The Glen, Vassar College, N. Y., Van Ingen) —
G. W. Taylor, 1891, Nautilus, 5:92 (Vancouver Island).

The shell is perforate, oblong-ovate, tapering above, cylindric in the
lower two whorls, or tapering slightly from the last whorl, the summit
rounded; thin; cinnamon or a little darker colored, sometimes having some
whitish streaks; glossy, nearly smooth, but under the microscope showing
some irregular wrinkles of growth. The whorls are convex, the last two
rather strongly so. Aperture oblique, rounded, truncate by the preceding
whorl, toothless. Peristome with thin, sharp, unexpanded outer margin, the
columellar margin reflected; margins remote.

Length 2.2 mm., diameter 1.35 mm., 63 whorls. Oswego, Ore.

Length 2 mm., diameter 1.3 mm., 53 whorls. Oswego, Ore.

Distribution.—Canada, from the Magdalen Islands to Vancouver Island,
and north (according to Dall) to Labrador, Alaska and some of the Aleutian
Islands. Southward it is commonly found as far as New Jersey, Pennsyl-
vania, Jowa, Montana and Oregon. Alabama at Langdale, Chambers Co.,
and Evergreen, Conecuh Co., fig. 17 (H. H. Smith).

In some localities, such as ()swego, Clackamas Co., Oregon, and the Mag-
dalen Islands, Gulf of St. Lawrence, the specimens resemble the typical
European edentula closely. Generally in America the size, especially the
diameter, is noticeably smaller than in the typical form of Europe; and there
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js some reason for segregating the prevalent form in the eastern states as
a local race, simpler Gld.
Length 2.15, diameter 1.1 mm., 5} whorls. Oxford Co., Maine.
Length 2.1, diameter 1.15 mm., 6} whorls. Clementon, N. J.
Length 1.85, diameter 1.15 mm., 53 whorls. Beaver Co.. Pa.
Length 1.8, diameter 1.1 mm., 5} whorls. Conecuh Co., Ala.

Most of the specimens in almost any lot collected are immature. In
some places the full size seems to be rarely if ever attained. Gould’s type
of simplex, measuring 1/15 inch long, 1/30 wide, was either immature or
from such a dwarf colony. The surface is nearly smooth, showing irregular
and very low growth-wrinkles under the microscope.

This stmplex form (Fig. 535:15, 16, 17) is about the size of the Cauca-
sian C. e. nana Bttg., which from the description and figure would hardly
be distinguishable from the American form.

I have seen the small simpler form of the species from the states of
Maine, Massachusetts, Rhode Island, New York, New Jersey, Pennsylvania,
Wisconsin, Minnesota, Alabama and eastern Canada. Oughton reports it in
company with the larger C. edentula from Moosonee, Ontario. A few lots
appear variable or intermediate between the large and small races.

In a few places there is a larger form (fig. 535:14) which agrees with the
account of (. e. var, turitella Westerlund in shape, but it has a distinctly
striate surface. As the specimens are from several rather widely separated
places with diverse faunal associations, I do not give them a special name.

Length 24 mm., diameter 1.3 mm.; 6} whorls. Onondaga Co., N. Y,,

Fig. 535:14.
Length 2.3 mm., diameter 1.3 mm.; 64 whorls. Ward, Montana.

Columella alticola (Ingersoll) Fig. 536.

Pupilla alticola Ingersoll, 1875, Bull. U.S. Geol. and Geogr. Surv. Terr., 1:128; 8th
Ann. Rep. Hayden Surv., p. 391. fig.

Pupa alticola Ing.. W. G. Binney, 1878, Terr. Moll., 5:212, fig. 166.

Sphyradium alticola Ing., Hanna, Proc. US. Nat. Mus.. 41:373, fig. 2.

Columella alticola Ing.. Pilsbry, 1926, Man. Conch., 27:243, pl. 31, figs. 6-8—

Henderson, 1924, Univ (olo. Studies, 13:140.—Berry, 1922, Vict. Mem. Mus.
Bull., 36:14.—W. O. Gregg, Nautilus, 55:143 (head Mammoth Creek, Garfield
Co., Utah. 8000 ft. elevation).—F. C. Baker, 1939, Fieldbook Illinois Land Snails,
p. 109.—Franzen, 1947. Trans. Kansas Acad. Sci. 49:414 (Pleistocene of N.W.
Kansas).

“ Shell perforate, straight, two and one-half times as long as broad,
densely striate. subtranslucent, chestnut-brown, apex obtuse; whorls 6 or 7,
convex, the middle three of the spire equal, causing a parallelism in the sides
of the shell, the last noticeably greater, expanding toward the aperture, not
closely appressed to the body-whorl; suture deeply impressed; aperture
small, oblique, subtriangular, margins connected by a thin deposit, without
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(Cockerell) ; Florissant, Magnolia and Eldora (J. Henderson) ; Floyd Hill (Hand) ; near
Ohio City (F. Rohwer); Long’s Peak Inn (Spangler). Urtan: Chalk Creek. 7500-8000
ft. (R. V. Chamberlin). WyoMiNG: Mammoth Hot Spring Nat. Park (Elliott).
ALBERTA: Banff (S. Brown); Kananaskis (J. Macoun). BritisH CoLuMsia: Field (S.
Brown); Tobacco Plains. Kootenay River valley (J. B. Tyrrell). Pletstocene loess.
Kaxsas: Long Island, Phillips Co. (Hanra). lowa: Iowa City and Des Moines;
ILLiNoIs.

This species is more eylindric than C. edentula, the summit rounded, and
when fully developed the last whorl is more swollen than those preceding.
It reaches a larger size, and has more whorls. It is cinnamon-brown, like
C. edentula, sometimes with some whitish streaks. The surface is finely
striate, decidedly more so than in typical edentula, but not more than in the
striate form of that“species. All of the whorls are rather strongly convex.
Young or small individuals may be recognized by the more cylindric shape
of the spire and the striation, but occasionally their discrimination is diffi-
cult. Some of the Colorado records given above may possibly pertain to
C. edentula.

Whether C. alticola is really distinguishable from €. columella (Benz),
of northern Europe and Siberia, appears to me doubtful, but the whorls are
noticeably more convex and the striation a trifle more distinet than in the
German loess columella compared. The form from Port Clarence, Alaska,
referred to columella by Westerlund, is unknown to me. Hanna has sug-
gested that some Unalaskan Columelle belong to a new species with the fol-
lowing measurements: Length 2.84, diameter 1.6 mm.

Columella hasta (Hanna) Fig. 535:18.

Sphyradium hasta Hanna, 1911, Proc. US, Nat. Mus,, 41:372, text fig. 1.
Columella hasta Hanna, Pilsbry, 1926, Man. Conch., 27:245, pl. 30, fig. 18.

‘“ Shell more than 5§ mm. in height, long and eylindrical. Light brown
in color and glossy. Spire greatly elevated but obtusely pointed on the apex.
Whorls 8} to 9, rather flattened on the face and the last subangulated around
the periphery. The last six whorls are of about equal diameter; the first
three increase rapidly. Lines of growth faint and oblique; apex smooth and
white. Aperture somewhat angulated at the base of the columella. Peri-
stome thin and acute, forming a regular curve without an indentation in
the upper palatal region such as is present in most of the Vertigos. The
aperture is very slightly thickened with callus on the inside of the peristome
in the basal region. Peristome not reflected and with no callus crest back
of the aperture. Teeth and lamelle entirely absent from the aperture.
Umbilicus with a very small perforation. Length, 5.81 mm.; diameter, 2.03
mm.” (Hanna).

Kaxsas: Pleistocene of Long Island, Phillips County (G. D. Hanna, Edw. C.
Johnston).

“ This species differs from all others by its much greater size and the
relatively smaller aperture.” The specimens “ occur in deposits of sandy,
green marl of undoubted Pleistocene age. With them were large numbers
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of other Pupillide, as well as other land snails. The entire fauna of the beds
is foreign to the region at the present time, but is allied to the present-day
Canadian fauna. From this it is supposed that the animals lived just before

or during the Glacial epoch.” (Hanna.)
It appears to be nearly related to C. inornata (Michaud), of France. also
apparently a Pleistocene species, now extinct. I have not been able to com-

pare European specimens.

Subfamily NEsorPUPINAE Steenberg
Nesopupinae Steenberg. 1925, Vidensk, meddel. fra Dansk naturhist. Foren., 80:201.

Shell and anatomy are substantially as in the Vertigininae except that
the penis bears an appendix and the retractor muscle is forked. Part of
the genera are viviparous.

The few American genera of this subfamily are tropical and subtropical.
They are either congeneric with those of the Old World (Pupisoma), or seem
to be closely related to them (Bothriopupa and Sterkia), and can only be
viewed as stragglers from Asia, probably by the way of the North Pacific
route, but the date of their incursion is unknown.

Genus PUPISOMA Stoliczka

Pupisoma Stoliczka, 1873, Jour. Asiatic Soc. Bengal, 42:32, type P. lignicola Stol.—
Pilsbry, 1920. Man. Conch., 26:19.—H. B. Baker, 1927, Proc. Acad. Nat. Sci..
79:223 (anatomy).

Ptychopatula Pilsbry, Proc. Acad. Nat. Sci. Phila., 1889, p. 191; Man. Conch.. 9:54,
57. tvpe Helix caeco Guppy.

The shell is ovate or globose-conic with obtuse apex, usually perforate,
thin; whorls 3} to 53, strongly convex. Aperture truncate-rounded; peri-
stome thin, slightly or not expanded, the columellar margin dilated and re-
flected.

Animal viviparous, having short eye-stalks and no inferior tentacles.
Two species have been dissected by H. B. Baker, (1927). His figures of
the jaw (fig. 537b) of P. mediamericanum Pils. and of the pallial complex
(fig. 537¢), the genitalia (fig. 4), penis with accessories (fig. 537¢) and ra-
dula (fig. 537a) of the Mexican P. comicolense H. B. B., have been repro-
duced in Fig. 537. “ In Pupisoma the orthureter has a recurved duct. The
uterus, filled with embryos, is very long but the free oviduct, spermatheca.
vagina and prostate are short. The epiphallus enters through a small
papilla into the bifid penis, with its appendicular arm poorly demarcated
from the short appendix. The branched retractor inserts on the apices of
both penial arms (Fig. 537e). The jaw consists of narrow, overlapping
plates. All radular teeth are fundamentally tricuspid but develop many
accessory cusplets. I am now dubious about the presence of inferior ten-
tacles in Pupisoma.” (H. B. B.)

Distribution.—Humid tropical and subtropical regions of both hemi-
spheres. They live on the bark and leaves of trees and other plants. About
18 =pecies, three occurring within our limits.
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Fig. 537. b, Pupisoma mediamericanum, jaw; a, c-e, P. comicolense, teeth, genitalia
and pallial tract. (After H. B. Baker.)

Key to sp.ecz'es

1. Shell with minute spiral strige. .......cociiiiiiiiiiirnireieernriaeeinss dioscoricola
No spiral striae, the surface pitted-granulose ...........c.c.coviiiniiiiennann. 2
2. Umbilicus narrow; Florida. ..........cvieiiiiiiiiiiiiiiiieiienraanenncans minus
Umbilicus wider; Alabama ........ccciiiiiiiiiiiiierieieceninroerenesnnes macneilli
Pupisoma dioscoricola (C. B. Adams) Fig. 538: 1-5.

Helir dibscoricola C. B. Adams, 1845, Proc. Boston Soc. Nat. Hist., 2:16 (Jamaica).
Thysanophora dioscoricola C. B. Ad., Pilsbry. Man. Conch., 9:57.

Helix punctum Morelet, 1851, Test. Noviss. 2:9 (Merida, Yucatan).

Helix caeca Guppy, 1868, Proc. Sci. Asso. Trinidad, p. 241.

Microphysa dioscoricola C. B. Ad., Binney, Bull. Mus. Comp. Zool., 19:196, pl. 3,
fig. 6 (shell, jaw and teeth).

Pupisoma dioscoricola (C. B. Ad.), Pilsbry, 1920, Man. Conch., 26:36, with P. d.
insignis, p. 39.

Pupisoma americanum Moellendorff, 1899, Nachr. Bl. d. mal. Ges., 31:91 (Cuenca,
Ecuador) ; cf. Haas, 1937, Archiv f. Mollusk., 69:10.

The shell is globosely conic with obtuse apex, perforate, cinnamon-
colored, glossy. Sculpture of unequal growth-wrinkles crossed by fine, im-
pressed spiral lines about equally distinct over the whole last whorl; earlier
whorls with granose stri® or somewhat irregular granulation, partly con-
fluent into strie. The tip of the apex is slightly depressed. The whorls are
strongly convex. The aperture is truncate-rounded, oblique. Peristome
thin, the columellar margin whitish, dilated triangularly and broadly over
the perforation. Columella concave.
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Length 1.55, diameter 1.55 mm.; 33 whorls (fig. 1). )

Length 1.95, diameter 1.8 mm.; 3% whorls (Brownsville).

Distribution.—Florida and southern Texas to southern Brazil; specimens
seen from the following localities in the U. S.

Frorma: Cayo Tuna, Lossman’s Key and Cape Sable on the west coast. Cape
Florida, Elliotts, Old Rhodes, Little Palo Alto, Angel Fish, Pumpkin, Largo, Long,
Lignum Vite and Big Pine Keys, on the east and south. Ft. Lauderdale, Lemon City,
Miami, Snake Creeck Hammock, 4 miles south of Lakeview, in the Dade Co. mainland;
St. Augustine; Homosassa, Citrus Co.; 6 mi. west of Gainesville; Arredonda, Alachua
Co.; Marianna. Texas: Brownsville (R. D. Camp). Also West Indies, Central and
South America; type loc., Jamaica.

This minute snail inhabits a vast area, entirely similar specimens occur-
ring from about 30° N. lat. to about 24° 8., in southern Brazil, also Ecuador
and in the Galapagos. It is believed that much of the peripheral distribu-
tion of species of this genus is due to transportation on plants. It may be
inferred that C. B. Adams found this species on leaves of the yam (Dios-
corea). S.N. Rhoads reported it as ‘“ numerous in certain localities [about
Miami, Fla.] on the under surface of the leaves of magnolia and of palinetto;
on the latter sometimes a score can be taken from a single leaf.” Mlorelet
found “ Helix ”’ punctum (fig. 538:13, 14), which seems to equal dioscoricola,
on leaves of trees.

P. dioscoricola form insigne Pilsbry, Fig. 538:6, 7, 8. Sculpture rougher
by the presence of coarse wrinkles or low riblets at unequal intervals among
the finer growth-ripples; whorls 3% to nearly 4. Other characters as in
typical dioscoricola. Length 1.95, diameter 1.85 mm.; nearly 4 whorls.

Texas: Brownsville, type of insigne, 109013 AN S.P. (fig. 538:7). Hidalgo (fig. 6);
Atacosa R., Live Oak Co. (Julia Gardner). MEgxico: Valles Falls, Ganina River and

Choy cave, San Luis Potosi (A. A. Hinkley) ; Izamal, Yucatan (Heilprin Exped.). De-
merara (fig. 8), (R. Swift). .

The single example from Demerara has the ribs very strongly developed
(Fig. 538:8). Those from San Luis Potosi have very distinct spiral lines,
4 whorls. A few similarly sculptured specimens were found in lots from
Miami and Gainesville, Florida, and one was found at Montego Bay, Ja-
maica; in both cases among typical dioscoricola, and having the same num-
ber of whorls. It seems to be a form of sporadic occurrence, not a real sub-
species.

Pupisoma minus Pilsbry Fig. 538:9-11.

Thysanophora dioscoricola (C. B. Ad.), Clapp, 1918, Nautilus, 31:75, pl. 8, fig. 2.
Pupisoma minus Pilsbry, 1920, Man. Conch., 26:40, pl. 4, figs. 9, 11.

Fig. 538. 1, 2, Pupisoma dioscoricola, Montego Bay, Jamaica; 3, 4, San Carlos Bay,
Fla.; 5, Trinidad (author’s example of “ Heliz ” caeca Guppy). 6, P. d. insigne, Hidalgo,
Texas; 7, Brownsville, Tex.; 8, Demerara. 9, 11, P. minus, Snapper Creek, Fla.; 10,
var. from Crystal River, Fla. 12, P. michoacanense Pils, Mexico. 13, 14, “ Heliz”
punctum Morelet (=dioscoricola), Merida, Yucatan (after von Martens). The scale
line =actual height. 15, P. macneilli Magazine Pt., Ala. 16, 17, P. mediamericanum
Pils., Mexico. Guatemala.
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The shell is very narrowly umbilicate, globose-conic, cinnamon-colored,
but slightly glossy. Sculpture of very minute, shallow, confluent pits, or it
might be described as densely vermiculate-granose; a few strise are indis-
tinctly developed but no trace of spiral lines. The whorls are strongly con-
vex. Aperture rounded-oval, excised moderately by the penult whorl. Peri-
stome simple and thin, the columellar margin broadly dilated, half covering
the umbilicus.

Length 1.35 mm., diameter 1.23 mm., length of aperture 0.7.; 3} whorls.

Frormba: Chipola R., Marianna; west of Gainesville and Arredonda, Alachua Co.:
Homosassa and Crystal River, Citrus Co.; Wacassa R., Levy Co.; St. Augustine; Tick
Island, Volusia Co. (Pilsbry & Johnson, 1894) ; Dade Co. at Lemon City (8. N. Rhoads)
and Snapper Creek, south of Coconut Grove, type 113399 AN SP. (Morgan Hebard);
Ft. Lauderdale; Coral Gables; near Coot Bay; Cape Sable; Pumpkin Key. Jamaica:
Mandeville, Manchester (A. P. Brown); west of Port Antonio (Henderson). Guarte-
MALA: Chami (A. A. Hinkley).

Most of the specimens from Florida were found in leaf and earth siftings.
It is readily differentiated from P. dioscoricola by the minute size, larger
umbilicus, less rapidly expanding whorls, and especially by the sculpture.
Half-grown Bothriopupa variolosa has similar sculpture, but the first whorl
is much smaller and the last less ample, besides differing in form.

The =single example from Crystal River (in western Florida about 25
miles below Cedar Keys) has a low prominence on the columella, in an
oblique view (Fig. 538:10).

Pupisoma macneilli (Clapp) Fig. 538:15.

Thysanophora macneilli G. H. Clapp, 1918, Nautilus, 31:74, pl. 8, fig. 1.

Pupisoma macneilli Clapp, Pilsbry, Man. Conch., 26:41, pl. 4, fig. 15.

“ Shell small, globose, with about four well-rounded whorls; suture deep;
color chestnut-brown, somewhat shining; surface with faint growth-lines
and microscopically granulated; apex obtuse, large, more densely granu-
lated than the body of the shell; widely umbilicate, with the umbilicus ex-
tending to the apex and contained about 5 times in the diameter of the shell.
Aperture well rounded, slightly oblique; lip thin, partly reflected around
the umbilicus. The type measures, alt. 1.5, diam. 1.38, umbilicus 0.29 mm.”
(Clapp.)

Length 1.3, diam. 1.25 mm.; 34 whorls (cotype).

ArLaBaMA: Magazine Point, 8 miles north of Mobile, type in Clapp Coll., Carnegie
Mus. Also found at Spring Hill and along the Fowl River, about 3 miles from the coast
in the southern part of Mobile Co. (L. H. McNeill) ; Evergreen, Conecuh Co.

In the cotype figured the umbilicus is contained 5% times in the diameter.
Dr. Clapp’s figure shows 3} whorls, and this is the number counted in the
cotype. The umbilicus is larger than in P. minus and the aperture is less
oblique, this being particularly noticeable in a basal or a profile view.

BOTHRIOPUPA Pilsbry
Batlg;'o%pa Pilzbry, 1898, Nautilus. 11:119, type Pupa variolosa; 1917, Man. Conch.,
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1012 PILSBRY — NORTH AMERICAN

Length 1.8 mm., diameter above aperture 1.25 mm.
Length 1.7 mm., diameter above aperture 1.1 mm.

FLormaA (Bartlett) : Big Pine Key (Pilsbry) ; Little Marco and Morr's 1., Collier Co.
(C. B. Moore). Yvucatax (Bequaert & Clench).

The station of this very rare snail has not been determined; possibly it
lives on mossy trees or rocks, like many of its allies, the Nesopupae. or on
leaves, like Pupisoma.

STERKIA Pilsbry .
Sterkia Pilsbry, 1898, Nautilus, 11:119; 1920, Man. Conch., 26:49, type S. calamitosa
Pils.

The shell is minute (13 to 2 mm. long, of 4} to 5} whorls in known spe-
cies), perforate, cylindric with very short apical cone and obtuse summit;
thin, brown, slightly wrinkled or rib-striate. Aperture about as wide as
long, the peristome expanded or reflected, brown, thin, terminations remote;
angular and parietal lamelle long, not connected, the angular running to the
posterior termination of lip; columellar lamella and 2 or 3 palatal folds pres-
ent. Type, 8. calamitosa (Pils.).

Distribution—Southern and Lower California, and from southern Florida
to Guatemala and Guiana.

These minute, blunt-topped pupillids have much the external appearance
of the Old World genus Truncatellina, but they differ in apertural armature.
The teeth of the shell show similarity to the subgenus Indopupa of Neso-
pupa, a genus now mainly living in the Pacific Islands and Oriental Region,
but in the middle Tertiary also in Europe, associated with Gastrocopta and
other holarctic genera. Though paleontologic evidencé is lacking. it may
perhaps be inferred that the Sterkie are diminutive descendants of an early
Tertiary Nesopupid stock which attained a holarctic distribution.

The typical species of the genus are remarkably specialized in teeth. The
section Metasterkia contains more primitive species,

The living animal has not been observed. It will probably be found to
lack inferior tentacles, if our estimate of its affinities is correct. The anat-
omy is still unknown.

The eastern or Antillean herd is widely remote from that of Lower Cali-
fornia; yet we know so little of the minute shells of tropical America that
the apparent separation may be due to the deficiencies of our Mexican col-
lections. The genus will probably be found widely spread in the West
Indies and shores of the Caribbean Sea.

*
Key to species
1. Shell distinctly rib-striate; lamellae and folds large, the inner end of the columellar
lamella bent vertically downward (Section Sterkia proper). .................... 2

Shell nearly smooth; palatal folds not very large, all visible in a front view; columel-
lar lamella turned upward within, or horizontal (Section Metasterkia) ......... 3
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2. Columellar lamella forming a large, vertical plate, visible in the aperture; both

palatal folds visible in a front view. .........ccooiiiiiiiiiiiiiiiiin, calamitosa
Vertical part of the columellar lamella not conspicuous; lower-palatal fold not visible

in a front view; upper-palatal very long; base humped. ................ hemphills

3. Columellar lamella median; islands of Southern California. ............. clementina
Columellar lamella situated higher; Florida. .................oooiiiiiie, rhoadsi

STERKIA HEMPHILLI GROUP (Section Sterkia s.s.)
Sterkia hemphilli (Sterki) Fig. 540:5-8, 11, 12,
Pupa hemphilli Sterki, 1890, Nautilus, 4:27, 39, pl. 1, {. 6. Binney, 1892, 4th Supple-
ment Terr. Moll,, v, p. 192. figs. a, b, c.
Bifidaria hemphilli St. Berry, 1916, Nautilus, 30:38, 83.
Sterkia hemphilli (St.), Pilspry, 1920, Man. Conch., 26:585, pl. 7, figs. 5-8, 11, 12.

The shell is narrowly umbilicate and rimate, cylindric, brown, resembling
S. calamitosa; strongly rib-striate after the 1§ smooth initial whorls, the ribs
and intervals about equal on the earlier, slightly more spaced on the last
whorl. Whorls 44, strongly convex, the last slightly less convex, impressed
over the upper palatal fold, peculiarly swollen or obtusely humped in the
middle. of the base, the umbilical margin impressed beyond the hump, this
impression forming a boss inside (fig. 540:11, 12). Aperture about as wide
as long, the outer lip biarcuate, the upper arc shorter and more convex, with
a narrower lip than the lower. Angular lamella joining the outer lip, thin,
high and nearly straight. Parietal lamella shorter, crescentic, the concavity
towards the columella, high and bent outward in the middle, tapering to-
wards both ends, reaching forward to a point opposite the middle of the an-~
gular lamella. Columellar lamella consisting of a rather low, horizontal
portion curving into a shorter vertical portion descending on the axis, and a
less conspicuous but longer branch ascending the axis (fig. 540:5, 12). The
upper-palatal fold is rather deeply placed, a high, thin lamina about one-
fourth of a whorl long (seen below on the right in fig. 540:6). The lower-
palatal fold is oblique, below the inner end of the upper. There is a thin,
short suprapalatal fold, not far within, at the lower edge of the sinulus. The
peristome is expanded and reflected, pale brown or gray.

Length 1.95 mm., diameter 0.85 mm.
Length 1.6 mm., diameter 0.75 mm.

Lower CaLIFORN1A: bank of San Tomas River (type 6220384 Carnegie Mus., coll. by
H. Hemphill); Point Abreogos (Hemphill, 105486 US.N.M.); Ensenada de Todos
Santos, under decaying Mesembryanthemum equilaterale (C. R. Orcutt). CALIFORNIA:
around San Diego (Orcutt) ; False Bay, Asher Station, in drift (S. S. Berry) ; Mesa near
Grantville, under prickly pear stems, and Pacific Beach (Orcutt). Waterman canyon,
San Bernardino Co., common (Berry).

This minute species is much more complex in structure than S. calami-
tosa, with which it occurs in the Lower Californian stations. The extremes
of size are represented in one of the lots from False Bay, near San Diego, 1.6
to 2.05 mm. long.

Sterkia calamitosa (Pilsbry) Fig. 540: 1-4.

Pupa calamitosa Pilsbry, 1889, Nautilus, 3:61. pl. 1, fig. 7; Proc. Acad. Nat. Seci.
Phila., 1889, p. 411, pl. 12, fig. 16
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Sterkia calamitosa Pilsbry, 1920, Man. Conch., 26:57, pl. 7, figs. 14.
Sterkia calamitosa martiniana Pilsbry, 1927, Proc. Cal. Acad. Sci. (4), 16, 186, pl. 12,
fig. 2; Man. Conch., 28:110, pl. 15, fig. 4.

The shell is perforate and rimate, cylindric, obtuse at both ends, thin,
somewhat glossy, light brown. First 13 whorls smooth, corneous, the rest
sculptured with close rib-strie, not quite as wide as their intervals, and
somewhat less regular and close on the last 13 than on the second whorl.
There are 43 to 4} whorls, the upper ones strongly convex, the last a little
less so, its latter part flattened laterally, distinetly impressed over the upper
palatal plica, and having a dent-like impression on the base, near the expan-
sion of the lip. The aperture is as wide as long, obstructed by five teeth.
Angular lamella slightly curved, the concavity towards the periphery, outer
end reaching the lip; its summit is bilobed, there being a median depression.
The parietal lamella is of about the same length, but it is higher, more
deeply placed and slightly sinuous; its crest is bent towards the angular
lamella. The columellar lamella is very large. It consists of a horizontal
portion running forward on the parietal wall near the columella, and a broad.
vertical portion descending to the base of the axis (figs. 3, 4). The two
strong palatal folds stand rather deep within, the upper (seen in profile in
fig. 1) being about twice as long as the lower. Peristome is rather broadly
expanded and reflected, brown, thin; narrower, somewhat excavated in the
sinulus; terminations rather remote, joined by an appressed callus.

Length 1.5, diameter .75 mm., 4} whorls (type).

Length 1.45, diameter .8 mm., 43 whorls (E. de Todos Santos).

Lower CALIFORNIA, near the mouth of San Tomas River (Hemphill, type 11602
ANS.P.) and Ensenada de Todos Santos (C. R. Orcutt).

This species has not yet been found within our borders. It is related to
S. hemphilli, but in that form the upper-palatal fold is much longer. the
vertical portion of the columellar lamella far less broad, and the angular
lamella longer; the lower-palatal fold is wholly immersed, and there are
many other differences in structure.

Sterkia calamitosa martiniana Pils. differs by the larger size and longer
whorls, and the presence of a suprapalatal tubercle (rarely wanting). It
lives on San Martin Island, off Lower California.

Length 1.95 mm., diameter 0.9 mm.; fully 5 whorls. Type.

Length 1.60 mm., diameter 0.9 mm.; smallest seen.

There are a few albino specimens in the lot.
STERKIA CLEMENTINA GRoUP (Section Metasterkia Pilsbry)
Metasterkia Pilsbry, 1920, Man. Conch., 26:50. Type S. antillensis Pils.
Sterkia clementina (Sterki) Fig. 540:09, 10, 13.

Pupa clementina Storki, 1890, Nautilus, 4:44 pl. 1, fig. 4.
Bifidaria clementina oldroydi Vanatta, 1916, Nautilus. 30:48.
Sterkia clementina St., Pilsbry, 1920, Man. Conch., 26:54, pl. 7, fig. 9, 10, 13.

The minute shell is eylindric. The surface shows very weak traces of
low, widely-spaced striw, usually hardly noticeable; color between ecinnamon
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and cinnamon-buff, or paler. There is a distinct but shallow impression
over the upper-palatal fold, running to the lip. Peristome a little expanded
and slightly thickened at the edge. The angular lamella is longer and much
lower than the parietal, its summit depressed in the middle part; it is nearly
straight, but curves outward a little to join the outer lip, with a rather thick
callous pad at the junction. The parietal lamella is nearly straight. The
columellar lamella is short, transverse to the axis, its inner end thick. The
upper palatal fold is short, the lower higher, thicker and longer. A basal
fold, mentioned in Sterki’s description, is not present in the cotype here
figured, Fig. 9. It was also absent in Sterki’s figure, drawn by himself.
“Alt. 1.9, diam. 0.8 mm.; apert.: alt. 0.6, diam. 0.5 mm.” (Sterki.)
Alt. 1.8, diam. 0.9 mm.; 5 whorls. Paratype.

CaLirorN1A: San Clemente Island, type 6220392 Carnegie Mus.; also Santa Barbara
Island (H. Hemphill).

Bifidaria clementina oldroydi Vanatta, from Santa Barbara 1., stated to
differ from clementina by the absence of a basal fold, appears to have no
sufficient basis, since this fold is also wanting in some, if not all, San Cle-
mente shells of the type lot of S. clementina. The type of oldroyd: (fig.
540:10, 13) measures: length 1.9, diameter 0.85 mm.; 5} whorls.

S. clementina differs from other West Coast species of the genus by its
relatively small, simple teeth. It is related to the Antillean species and S.
e. rhoadsi, but the columellar lamella is not situated so high and differs
somewhat in shape, the palatal folds are nearer together, and there are more
whorls.

Sterkia eyriesi rhoadsi (Pilsbry) Figs. 541, 542:3, 6, 7.

Bifidaria rhoadst Pilsbry, 1899, Proc Acad. Nat. Sci. Phila., p. 404, figs. 1, 2.
Sterkia rhoadsi Pilsbry, 1920, Man. Conch., 26:52, pl. 6, figs. 3, 6, 7.

The shell is rimate, very minute, cylindric, blunt at the ends, especially
above, glossy, clay color, having weak, widely and unevenly spaced wrinkles.
Whorls 4%, the first 13 smooth, the upper ones very convex, the last a little
less so, somewhat compressed over the palatal region, and having a slight
impression over the upper palatal fold. The angular lamella is curved, the
concavity towards the periphery. It reaches inward hardly to the middle
of the parietal lamella, which is longer and higher. The columellar lamella
is situated high and ascends obliquely inward. The palatal folds are small,
the lower one longer than the upper and a little more deeply placed. The
peristome is brown, expanded and reflected. Length 1.85 mm., diameter
0.95 mm., alt. aperture 0.65 mm.; 4§ whorls.

FrLormA: Miami, type 7703¢ ANNS.P. (S. N. Rhoads) ; Dismal Key, Lee Co. (C. B.

Moore) ; hammock 13 miles northeast of Fort Lauderdale (C. T. Simpson in G. H.
Clapp coll.).

The teeth are slightly larger in the specimen from Dismal Key, of which
an internal view is given (fig. 542:3). At present it is one of the rarest
American snails. Only two specimens have been found in the great amount
of woodland debris from Florida which has been worked over in this labora-
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Fig. 541. Sterkia eyriesi rhoadsi, Type, Miami, Florida. Size mark —length of
shell.

tory. Dr. Clapp found about a dozen in a bushel of rubbish from near
Fort Lauderdale, a place on the mainland above Miami.

Very close to S. eyriesi (Drouet), which occurs from Guiana to Guate-
mala, and is figured in fig. 542:1, 2, 4, 5. In rhoads: the shell is a little
larger and more slender, with relatively smaller aperture. No actual inter-
gradation in these characters has been observed in the very small number
seen; yet it seems unlikely that they will prove of specific constancy when

fuller series come to hand.
It resembles 8. clementina in the relatively smooth surface and moder-

ately developed teeth, but differs by the obliquely ascending columellar
lamella and other details of structure.

Family XXI. VALLONIIDAE

Valloniidae Pilsbry, 1900, Proc. Acad. Nat. Sci. Phila., p. 564; 1935, Man. Conch.,,
28:173.

Acanthinulinae Pilsbry, 1918, Man. Conch., 24: x; 1926, 27:186.

Acanthinulidae Steenberg, 1918: Vidensk. Medd. Dansk. naturh. Foren., 60:14.

Valloniinae H. Watson, 1920, Proc. Malac Soc. Lond., 14:6.—H. B. Baker, 1935,
Man. Conch., 28:191.

Minute orthurethrous snails with perforate or umbilicate shells of few
whorls, from discoidal to ovate-conic in form, without internal laminae;
often with sculpture of spaced cuticular ribs; the peristome either expanded,
thickened or simple; toothless (except in Spelaeodiscus).

The oviparous or viviparous animal has a long penial appendix; the re-
tractor muscle forked (except in Planogyra). The prostate gland is short
and posterior. As in some other genera of minute orthurethrous snails, the
terminal male organs are often wanting. The arcuate jaw is thin, with
weak, flat vertical folds. Central tooth somewhat or decidedly narrower
than the laterals, tricuspid or with ectocones much reduced. Lateral teeth
bicuspid; marginal teeth wide, pectinate, with several or numerous narrow
cusps, no entocones. Foot sole simple, its margins usually crenulate.
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This group is understood in the limits of Steenberg, 1917, and Watson
1920, except that the genera Pyramidula and Pleurodiscus are excluded, as
in Manual of Conchology, 28:177.

The character of being toothless has not, I think, been sufficiently appre-
ciated by those who would unite Valloniidae with the Pupillidae or the
Strobilopsidae. Two leading genera, Vallonia and Acanthinula, are known
in many species from the early or middle Paleocene to the present time,
without showing traces of teeth or internal laminae. The only toothed
member of the family is Spelaeodiscus, and here the teeth are not at all of
pupillid type, being more like the apertural teeth which have arisen in vari-
ous stocks of helices, and are evidently a newly acquired structurc. It
seems likely that the Valloniidae parted from the ancestral pupillid stock
before the pentodont pattern of aperture had been acquired by the latter.

Two subfamilies have been recognized by some authorities, but their
structural divergence seems insufficient.

Key to genera

Shell moderately calcified; strongly depressed; with expanded peristome; oviparous.
Vallonia

Shell thin, mainly epidermal, with unexpanded peristome;

Spire nearly flat; oviparous .......... ...ttt iieeie . Planogyra
Spire high; ovo-viviparous ........... ... i i i Zodgenetes

VALLONIA Risso

Vallunia Risso, 1826, Hist. Nat. Eur. Mérid., 4:101, sole species V. rosalia Risso, in
part =V. costata Miiller 83 —Sterki, 1893, Proc. Acad. Nat. Sci. Phila., pp. 234-
279, monograph —Pilshry, 1935, Man. Conch., 28:174, synonymy.—Bx typo-
graphic error, “ Vallonia Kisse,” Ancey, 1881, Le Naturaliste, 1:215, for Heliz
pulchella.

Amplexis Brown, 1827, Ill. Conch. Gt. Brit. and Ireland, Expl. of pl. 41, for A.
paludosus (= V. pulchella) and A. crenellus (=V. costata), the former desig-

. nated type, Man. Conch., 28:174.

Amplezus Brown, 1844, not of Sowerby, 1815.

Zurama Leach, in Turton, 1831, Man. Land and Fr.-w. Sh. Brit. Is., p. 64, in synon.
under Heliz pulchella —Zuramia Leach, Kennard & Woodward, 1926, Syn. Brit.
Non-mar. Moll.. p. 135, in synonymy.—Lurama Leach, Honigmann, 1910, for
L. pulchella (Misspellings).

Circinaria Beck, 1837, Index Moll., p. 23.—Herrmannsen, 1847, Heliz pulchella de<ig-
nated type.

Glaphyra Albers, 1850, Die Hel,, p. 87; H. pulchella designated type by Pilsbry,
1935, Man. Conch., 28:174

Lucena “ Hartmann ” Gray, 1840, in Turton’s Manual, p. 142, Not of Hartmann.
1821.

The shell is minute, widely or openly umbilicate, depressed, the spire low,
convex, of 3 to 4} rounded whorls, the last usually descending in front; color

853 According to Commandant Caziot, Risso's collection contains both pulchella and
costata under the name Vallonia rosalia. His figure, pl. 3. fig. 30, evidently represents
V. pulchella, but the terms of his description, “ tours de spire sculptés de petites stries
transverses, courbes, égales, élevées ”, apply to V. costata. Like many later authors, he
included both in a single species.
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very light, uniform; surface smooth, or ribbed along lines of growth. The
aperture is oblique, circular or rounded-oval, without teeth or laminae; the
peristome continuous or nearly so, expanded or reflected, often thickened
within.

The soft parts are transparent-white. Eye stalks are but slightly swol-
len distally, the eyes black. The lower tentacles are rather short but well
developed. The sides are faintly reticulate or granose; no visible pedal
grooves. Orifice of reproductive organs near the right ocular tentacle. The
sole is undivided, narrow, its length less than the diameter of the shell, and
the margin weakly crenulate. In progression two or three advancing mus-
cular waves may be seen at one time traversing the whole sole (or, accord-
ing to Sterki, four or five). The shell is ordinarily carried poised in the
air, tilted towards the right, often more steeply tilted than in figure 543 c.
(V. pulchella and V. costata examined.)

Fig. 543. A, teeth of Vallonia pulchella, after Hugh Watson. s, teeth of V. costata,
after Steenberg. c, V. costata from Philadelphia, on a horizontal plane and ascending
a vertical surface.

The jaw is arcuate with a slight median projection or none, sculptured
with numerous (18 to 25) crowded, low riblets, denticulating the margin.

Radula having 27 to 33 teeth in a tranverse row, of which three or four
are laterals, two or three transitional to the marginals. Central tooth de-
cidedly narrower than the laterals, tricuspid, the mesocone not half as long
as the basal plate. Laterals with large, square basal plates, the mesocones
extending to the posterior margin, ectocone small. The first one or two
laterals are larger than those following. Marginal teeth are low, wide,
multicuspid (Fig. 543 o V. pulchella; 543 B, V. costata).
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They live under wood, stones and bricks, and at the roots of grass in
lawns and gardens, and may almost always be found about ruined stone
buildings, old walls, and the discarded flower-pots and rubbish accumulating
in neglected gardens. With Pupillidae they are washed into streams in
great numbers, being among the commonest shells in flood-debris.

The reproductive cycle of Vallonia has been studied by Margaret E.
Whitney, 1938 (Proc. Indiana Acad. Sci., 47:299-307.) A summary of her
observations follows:

“1. Specimens of Vallonia pulchella (Miil.) brought into the laboratory
in fall, winter and early spring began laying eggs in from a few days to a
week or two. Eggs were not found in any considerable numbers until the
middle of May. They were collected from time to time throughout the
summer.

“2. The eggs are laid singly, and under optimum conditions in the
laboratory one egg is laid each day and sometimes more.

“ 3. Hatching occurs in the laboratory in about 12 days. The juveniles
at the time of hatching are well-developed and quite active. One whorl of
the shell is completed, and they measure about 0.6 mm. in diameter.

“ 4. Juveniles reared in isolation from the egg showed a steady growth
under favorable conditions of about 0.2 mm. per week (diameter of the shell)
and reached adult size in an average of 59 days. They began laying eggs
usually in less than a week after the formation of the peristome. The aver-
age diameter at this time was 2.0 mm., the normal adult size.

‘“ 5. Individuals reared in isolation for several succeeding generations re-
produced.

‘““6. Refrigeration and desiccation have retarding and inhibiting effects
on egg-laying and development, but the animals recover rapidly from these
effects. Refrigeration is less inhibiting than desiccation. The eggs are very
sensitive to desiccating influences. In nature they are deposited in protected
places. Juveniles are less susceptible to desiccation than the eggs. With age
the juveniles become progressively more resistant to unfavorable conditions.

‘7. In general, this study shows that Vallonia is able to reproduce with-
out cross-fertilization, suggesting either parthenogenesis or some form of
self-fertilization, and that the reproductive cycle is strongly influenced by
environmental factors.”

In America, Vallonia was first critically studied about fifty years ago
by Dr. Victor Sterki, whose three papers cited below, dealing with the shells,
radulae and jaws, form the foundation of our taxonomic knowledge of
American species.

Some notes on North American forms of Vallonia, Nautilus, §:100, 101. January,
1892.

Genus Vallonia, in Manual of Conchology (2 Ser.), 8:247-261, pl. 32, 33. July 1
1893.

Observations on Vallonia. Proc. Acad. Nat. Sci. Phila., 1892, 234-279, pl. 8. Sept.
12, 1893.

The anatomy and classification of Vallonia have been discussed by C. M.
Steenberg, 1917 (Vidensk. fra Dansk. Naturhist. Foren., 69:1), by Hugh
Watson, 1920 (Proc. Malac. Soc. London, 14:6-30), and others.
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The species of Vallonia show little variety in shape and not much in size,
and meticulous attention to details is needed in the identification of the
ribbed species.

(Vallonia, according to Risso, is the goddess of valleys.)

Key to species
A. Suture not descending to the aperture, or scarcely so; shell smooth, with faint
growth-lines only. Lip strongly thickened within.
B. Umbilical spiral regular; outer margin of lip strongly expanding ..V. pulchella
BB. Umbilical spiral transversely lengthened; outer margin of lip expanding but
1 A V. excentrica
AA. Suture distinctly descending to the aperture; shell ribbed.
B. Lip distinctly or strongly thickened.
C. Diameter about 2 mm. or less. Canada and northern United States.
V. parvula
CC. Diameter 2.5 to over 3 mm.

D. 23 to 35 ribs on last whorl; embryonic shell with microscopic spiral

Jines. Eastern. .......ccciiiieiinineereinererentorennans V. costata
DD. More numerous ribs, 45 to over 50. Canada, New England and west-
ern mountain states ..................00.n V. gracilicosta, V. albula
BB. Lip expanded but thin,
C. Diameter about 2 mm. ......ccvvtveinnrnrrnrrenneenernns V. perspectiva
CC. Diameter 25 t0 OVEr 3 Mm. ....oovvivrrenrennennnecnnes V. cyclophorella

VALLONIA PULCHELLA GROUP
Shell smooth, with thick lip.

Vallonia pulcheila (Miiller) Fig. 545 a.

Heliz pulchella Miiller, 1774, Vermium terr. et fluv. Hist., 2:30 (Denmark).—Leidy,
1851, Terr. Moll., 1:256, pl. 9, figs. 7-9.

Vallonia pulchella Miill.,, Binney, 1878, Terr. Moll., 5:344, pl. 17, fig. 1; Man. Amer.
Land Sh,, p. 77, fig. 39.—Sterki, 1893, Man. Conch., 8:248, pl. 32, figs. 1-5; Proc.
Acad. Nat. Sci. Phila., p. 247, pl. 8, figs. A, G, H, I, K, L (jaw and teeth).—Hend-
erson, Univ. of Colo. Studies, 1924, 13:107; 1929, 17:76, fig. 30; 1936, 23:101.—
Stearns, 1900, Nautilus, 14:65.—Williamson, 1898, Nautilus, 12:71 (occurrence
in California).—F. C. Baker, 1920, Life of the Pleistocene or Glacial Period,
p. 388 —Margaret E. Whitney, 1941, Pap. Mich. Acad. Sci., etc., 26:311-338 (her-
maphrodite gland and germ cells).

Heliz minula Say, 1817, Jour. Acad. Nat. Sci. Phila., 1:123 (presumably from Phila-
delphia).

Vallonia minula Sz}y, Morse, 1864, Jour. Portland Soc. N. H., 1:21, figs. 54-59.

The depressed shell is umbilicate, the umbilicus in its last half turn en-
larging to double its former diameter, contained about 4 times in the diam-
eter; corneous and imperfectly transparent, or of somewhat milky tint; the
surface glossy, very delicately and minutely striate, the striation stronger
and more regular in the umbilicus, the apical whorl smooth. There are 33
convex whorls parted by a deep suture, which descends only very slightly
to the aperture; the last whorl is well rounded, not descending noticeably in
front. The aperture is oblique, the peristome rather abruptly expanding,
heavily thickened within, and forming about five-sixths of a circle.



Original from
UNIVERSITY OF CALIFORMIA

Digitized by GL‘}L]S[E

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
09202900022Z8TE 1oN/L20Z/3Ru d|puey’|py//:dily / LIND 9T:8T Z1-Z1-ZT0Z UO pajesdaus



LAND MOLLUSCA 1025

The western and southern limits of the range of V. pulchella remain hazy,
partly on account of the uncertain identity of published records. It is cer-
tainly known from all of the New England and Middle states, west to Mani-
toba, Iowa and Missouri, and south to Washington, D. C., and Kentucky.
There is no definite Alabama record. In the mountain and west coast states
pulchella has been widely but very locally spread, probably in the earth on
plants from eastern nurseries and florists, but there are few records for V.
excentrica. As Junius Henderson has noted, * their apparently total absence
from unsettled districts is strong evidence that they are not native.” West-
ern locality records follow:

MontaNA: Wibaux (H. Squier). WyoMiNg: Sheridan (J. Henderson). CoLorapo:
Boulder (Cockerell); Ft. Collins (Henderson) ; near Colorado Springs, (H. B. Baker).
UraH: Provo (Henderson). ORrecoN: Phoenix and 2 mi. above Milton (Henderson).
CaurForNiA: “In thickly populated districts probably introduced with grass sced ”
(Hanna, Bull. Dept. Agric. Cal,, 28:310) ; Redding (R. C. McGregor) ; Murphey's, Cala-
veras Co. (H. B. Baker); San José (Mrs. E. A Bush); San Juan Capistrano creek,
Orange Co. (M. E. Caruthers); Santa Barbara and Berkeley (A. G. Smith); Redlands
(S. S. Berry); Los Angeles (R. E. C. Stearns, W. O. Gregg) ; Balboa Park, San Diego
(J. L. Baily). Texas: Galveston (Pilsbry, 1885). I have not seen the Montana. Wyom-
ing and Utah specimens reported.

Vallonia excentrica Sterki Fig. 545 b.

Vallonia excentrica Sterki, 1893, Man. Conch., 8:249, pl. 32, figs. 6, 9; Proc. Acad.
Nat. Sci. Phila., 1893, p. 252, pl. 8, figs. B. M. (teeth and jaw).—Walker, 1908,
Ill. Cat. Moll. Mich., 1:521.—Baker, 1939, Fieldbook Ill. Land Snails, p. 118.—
Henderson, 1929, Univ. Colo. Studies, 17:76.—H. Watson, 1920, Proc. Malac.
Soc. Lond., 14:28, figs. 6 h, g, j; pl. 1, figs. 1, 6.

Vallonia pulchella Miill. var. excentricoides Sterki, A. Weiss, 1894, Nachr. d. m. Ges.,
26:154 (Weimarisch-Taubacher Kalktuffbeckens, Pleistocene).

The shell is moderately umbilicate, the umbilicus elongate, rapidly
widening in the last third of a whorl; pale corneous, transparent or nearly
opaque, with a somewhat oily gloss; smooth, or very finely and irregularly
striate, the first whorl smooth. The upper surface is slightly convex. The
3 to 34 whorls increase rather rapidly and are joined by a moderately deep
suture, the last whorl being relatively large, well rounded, expanding a little
towards the aperture, not descending in front. The aperture is rather
oblique. The peristome forms five-sixths of a circle, and is distinctly
everted at the lower part only, the outer margin of lip being turned out very
much less than in V. pulchella; it is strengthened within by a strong, white
lip shining through the shell outside. Height 1.1 mm., greatest diam. 2.3
mm., least diam. 1.8 mm.

Caxapa: Quebec (A. W. Hanham) ; Ottawa (F. R. Latchford), and Hamilton, Ont.;
Halifax, N. S. (C. J. Cleborne). New ENcLAND and the MIppLE STATES: generally dis-
tributed from Maine and the Niagara River to Washington, D. C.; Type 10080 ANS.P.
from Staten Island, N. Y. Omnio: New Philadelphia (Sterki). MicHIGAN: north to
Newaygo Co. (Walker). INpiaNA: Lafayette, Tippecanoe Co. (A. F. Satterthwait).
ILuiNois: Urbana, Champaign Co., on the University campus and elsewhere, according
to F. C. Baker. Orecox: Phoenix, with V. pulchella (Henderson). Also widely dis-
tributed in Europe. .
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The diameter varies from 2.5 to 2.9 mm. The upper margin of peristome
expands very little, the outer and basal margins being well expanded and
well thickened. The apex appears smooth in the freshest specimens of the
topotypic lot, all drift shells. There are about 45 to 50 ribs on the last
whorl. Between them, in the freshest shells, are some fine, partly irregular
striae.

It is closely related to V. costata, but is usually larger. As Dr. Sterki
said: “ the whorls, especially the last, are more depressed above, the aper-
ture is more inclined and oblique, the lip much more curved below than
above; the shells show distinet ribs, and the membranous ribs upon them
are quite small and fine, while in costata the ribs are quite small the mem-
branes are, as a rule, coarse. In gracilicosta the ribs are more numerous
and more oblique, especially as seen from above. The lip in fresh specimens
is pure white.”

The Northern Pacific Railroad crosses the Little Missouri River at Me-
dora, Billings Co., North Dakota, and here doubtless is where the Krause
brothers collected this snail in 1882. Dr. H. B. Baker found it abundant
there, in the river drift, with a few of the much smaller V. perspectiva.

Vallonia gracilicosta form montana Sterki. Fig. 549 b. * Shell rather
small and thick, colorless translucent, a little opaque, spire a little clevated;
surface with rather crowded rib-striae, but without membranous ribs; last
whorl slightly and gradually ascending, not at all or very little descending
to the aperture in toto, shortly and decidedly at the suture; lip very strong.”
(Sterki.)

Height 1.1 mm., diameter 2.4 mm.; 3} whorls,

Rocky Mountains (E. Hall), Type and paratype 11723 AN.S.P.88 SouTH Dakora:
drift of White River, Washington Co. (W. H. Over). NEBrAskA: on Niobrara River,
Agate, Sioux Co. (G. K. MacMillan). WyoMiNG: localities in Bighorn Co. (J. Hender-
son). CoLorapo: near Colorado Springs (H. B. Baker); north of Morrison, Jefferson
Co. (Henderson). NEw MEXico: on a butte near Duran (Pilsbry). CaLirorN1A: Mari-
posa Big Trees (H. B. Baker).

The well-rounded aperture has the lip more widely spreading in the upper
arc than V. gracilicosta. It is strongly thickened, especially at the inner
rim.

The ribs are worn, almost lost in the paratype, and they are only weakly
indicated on the face of the type, being somewhat “ restored ” by the artist
in our left and middle figures, but about correctly shown in the basal view.
It is hardly possible to count them, but 50 on the last whorl is a fair esti-
mate. In fresh lots there are similar shells and also some with fewer ribs,
more conspicuous when their cuticular edges are unworn.

86 In 1862 Elihu Hall collected plants in the eastern Rockies of Colorado from the
region of Pike’s Peak and northward to around Long's Peak, Lat. 39° to 41°. The
Vallonia was apparently taken at this time and in the area mentioned.
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widening, separated by a deep suture; the last whorl deeply descending close
to the aperture. Aperture small, nearly circular, very oblique. The peri-
stome is expanded and reflexed. slightly thickened within (in old specimens
strongly thickened) ; the margins converge strongly and are connected by
a very short parietal callus or are continuous, joined by a thin, slightly
raised callus. The ample umbilicus is somewhat oblong.

Alt. 1.1, diam. 2.7 mm. (type, fig. 552A).

Alt. 1.2, diam. 2.6 mm. (fig. 552B).

I am now inclined to think V. sonorana is a form or race of V. albula,
though there are some small differences. The zonal ranges of the two ap-
pear quite diverse; but as sonorana occurs at over 8000 ft., and Cionella
lubrica was found on the same mountain at a single station, it seems that
both are to be viewed as high altitude southern survivors of a Pleistocene
fauna. If this view is correct, the name sonorana is inappropriate, as it is
a Canadian zone, not a Sonoran, stock.

In the type of sonorana the umbilicus is wide, slightly over one-third of
the diameter, in which it is contained 2.95 times. In a specimen of albula
measured, it is contained 3.33 times in diameter. About the same ratio, 3.2
to 3.3 times, is seen in Dr. Sterki’s figure of albula, and in shells measured
from two other localities. But some other species show individual variation
in size of umbilicus, as much or more than the difference between sonorana
and albula. The main difference is therefore in sculpture, but this also is
variable in V. albula.

VALLONIA CYCLOPHORELLA GROUP
Shell ribbed, with a thin lip.

Vallonia perspectiva Sterki Fig. 553.

Vallonia perspectiva Sterki in Sargent, Nov. 1892, Nautilus, 6:77 (name only; Wood-
ville, Ala.)—Sterki, July, 1893, Man. Conch., 8:257, pl. 33, figs. 39-45; Sept.
1893, Proc. Acad. Nat. Sci. Phila., p. 271, pl. 8, fig. F, teeth.—Walker, 1928, Terr.
Moll. Ala., p. 163, fig. 252.

“ Shell small, with very wide perspective umbilicus, widening more in the
last § whorl, flat, or a little elevated above, with rather dense, somewhat
regularly set, moderately strong membranous ribs (about 35 on the last
whorl) and with finer striae between them: nucleus without revolving lines;
pale horn to colorless, thin, translucent; whorls 34, gradually increasing, a
little flattened above and below the periphery, with a deep suture, the last
rounded, comparatively narrow, little expanding toward the aperture, rather
rapidly descending in toto; aperture very inclined and oblique, almost tan-
gential, transversely (short) ovoid or oblong; peristome continuous, shortly
but not abruptly everted except near the suture, without (or with a very
thin) lip. Diam. maj. 2.0, min. 1.7, alt. 0-7 mm.” (Sterki.)

NEw JERSEY: copse in salt marsh back of Ventnor, Atlantic Co. (Pilsbry).87 Wesr

87 This part of the marsh has now been filled up and built over. The copse was a
small dry island, with dense growth of cedar, holly, poison ivy, ete.
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hill) ; south-facing limestone slope, Garrison, Powell Co. (H. B. Baker). WryoMing: Ft.
Bridger, Uinta Co. (Jos. Leidy); Albany, Bighorn, Converse, Fremont, Lincoln, and
CUinta counties (J. Henderson) ; Teton Pass, Teton Co. (A. A. Olsson). CoLorapo: 43
localities in the following counties: Boulder, Chaffee, Clearcreek, Custer, Eagle, El Paso,
Garfield, Gilpin, Grand. Jefferson, Larimer, Mesa, Pitkin. Rio Blanco, Routt and Teller
(J. Henderson, T. D. A. Cockerell, H. B. Baker). Utan: Cache, Juab, Morgan and
Sevier counties (Henderson); Lake Point, Tooele Co. (H. B. Baker); Blue Mts. and
Rainbow Bridge, San Juan Co. (Ferriss). NEvaba: Charleston Mt., Lincoln Co. (Fer-
riss). NeEw Mexico: Colfax Co., 10,000 ft. (Grace Eaton); Jemez Mts., Sandoval Co.
(J. Henderson) ; San Miguel Co., in many places and up to 11000 ft. (Cockerell, Hender-
son, Mary Cooper and others); San Mateo, Valencia Co.: White Oaks, Lincoln Co.;
Cloudcroft, Otero Co. (E. H. Ashmun) ; Grant, Valencia Co. (Joshua Baily Jr.); Sandia
Mts., Bernalillo Co. (Maud Ellis) ; dnft of Mimbres River above Deming, Luna Co.
and Black Range, Grant-Sierra counties (Pilsbry); on a butte near Duran, Torrance Co.,
6800 ft. (Pilsbry). ArizoNa: Kaibab National Forest on Mt. Trumbull, 7000 ft., and in
other places; Grand Canyon, numerous localities (Ferriss, Pilsbry); Bill Williams Mt.;
Canyon Diablo; Walnut Creck, Winona, Coconino Co.; southern slopes of Navajo Mt.
and Betatakin ruins, Western Navajo Indian Res. (J. H. Ferriss). Near Adamana and
on Reservation Creek, Apache Co. (Ferriss); Jerome, top of Mt. Mingus, Oak Creek
and other places in Yavapai Co. (Ashmun); Holbrook, Navajo Co. (Ashmun); Salt
River drift, Tempe, Maricopa Co. (Pilsbry). Santa Catalina mountains in many places
(Ferriss). Drift of San Pedro River near Benson (Pilsbry); rim of the Blue Mts,
Graham Co., and Wickersham's Rock, Huachuca Mts. (Ferriss). IpaBHo: near McCam-
mon, Bannock Co.; St. Charles and near Montpelier, Bear Lake Co. (J. Henderson);
Stites, Idaho Co. and near North Lapwai, Nez Perce Co. (H. B. Baker) ; near Franklin,
Franklin Co. (Henderson) ; Sedarus Pass, southwest of Yellowstone Park, (Henderson).
WasHINGTON: Walla Walla (Hemphill) ; near Blue Lake, Grand Coulee, Grant Co. (J.
Henderson). OrecoN: above Weston, Umatilla Co., and east side upper Klamath Lake,
Klamath Co. (H. B. Baker). CALIFORNIA: numerous localities in Tulare Co., and Inyo
Mt., Inyo Co. (J. H. Ferriss) ; Mariposa. Big Trees, Mariposa Co. (H. B. Baker) ; near
Susanville, Lassen Co., and Mill Creek Canyon, San Bernardino Mts. (S. S. Berry).

The thin or only very slightly thickened lip is characteristic of this Val-
onia, which is nearest to V. perspectiva, but always decidedly larger, though
variable in size. V. albula differs by its distinctly thickened lip, but in some
cases it is hard to decide whether a given specimen is cyclophorella or
slightly immature albula.

V. cyclophorella is by far the most generally distributed Vallonia of the
mountain states. Sometimes it is found associated with V. albula or V..
gracilicosta.

As the figures show, it varies widely in shape, being coiled rather closely
so that the umbilicus is contained more than three times in the diameter
(Fig. 554 b), or more loosely coiled, umbilicus 2.6 times in diameter (Fig.
554 ¢). The diameter is usually from 2.6 to 3 mm.; and the descent of the
last whorl to aperture is variable in amount, though always marked. In
sculpture it may have rather well-spaced, membranous riblets (which, how-
ever, are usually somewhat irregular by wear) or a combination of riblets
and striae, or riblets may be almost absent, leaving only crowded striae.

The converging margins of the aperture are joined by a quite short callus,
and sometimes are continuous as in Fig. 554 ¢. The lip is expanded and
thin, or with a very slight white thickening.
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V. cyclophorella was first recognized as distinet by C. F. Ancey, in nam-
ing specimens for T. D. A. Cockerell. Cockerell published the name in 1890,
with the note: “ The ribs in this form are close and delicate, but it seems to
me referable to costata.” This appears to me inadequate, applying better
to gracilicosta, since cyclophorella does not belong to the costata group.
Moreover, Cockerell’s name is ruled out by its quadrinomial form. The
first recognizable definition is by Sterki, 1892,

Form septuagentaria Pilsbry & Ferriss. Fig. 554 d. A Californian form
from Budd’s Creek Falls, Tulare Co. (Ferriss, 1915) is a little larger than
any other lots of cyclophorella seen. The umbilicus is slightly less than one-
third of the diameter; spire very low, the first whorl projecting. After the
smooth initial 13 whorls it has close, somewhat unequal, thin, delicate riblets
and striae, fully 70 being visible on the base. Height 1.4 mm., diameter
3.2 mm.,, 3} whorls. We named this form when the wide variability of 1.
cyclophorella was less known than at present. Whether it is sufficiently de-
tached to merit racial separation remains to be decided on the evidence of
further Californian collections.

Doctors Aurel and Arthur Krause, who were in Alaska in 1881-2. col-
lected at Pyramid Island, in the northern Lynn Canal, a ribbed Vallonia of
2.5 mm. diameter. Reinhardt, who studied their material (Sitzungs-Ber.
Ges. Nat. Freunde, Berlin, 1883, Nr. 3, pp. 36, 42), identified it as V. asiatica
Nevill. We hesitate to accept as American this central Asiatic species of a
difficult and closely inter-related group without further description, figures
or specimens of the Alaskan form. It may well have been 1°. cyclophorella,
which was not known when Reinhardt wrote.

PLANOGYRA Morse

Planogyra Morse, 1864, Terr. Pulin. Maine, Jour. Portland Soc. Nat. Hist.. 1:24, for
P. asteriscus.—H. B. Baker, 1928, Nautilus, 41:122; 1935, Man. Conch.. 28:197,

anatomy. .

Shell minute, openly umbilicate nearly flat above, fragile, unicolored
brown, of few (about 3}) convex whorls, the periphery rounded at all stages
of growth. Embryonic 1} whorls with indistinct microscopic granulation,
the rest with widely spaced cuticular laminae parallel to growth-lines.
Aperture nearly circular except for the parietal excision, the peristome either
thin or thickened within.

Animal (according to Morse) with stout, club-shaped eye-peduncles.
Jaw striate. Radula of P. asteriscus with 13.1.13 teeth; central tooth nar-
rower than the laterals, tricuspid, the cusps much shorter than the basal
plate. Laterals with the basal plate square, mesocone long, ectocone small.
Marginal teeth very broad and short, with one or two minute cusps.

Distribution.—States and provinees bordering on the St. Lawrence and
Great Lakes drainage, chiefly in the Canadian Zone; New England; British
Columbia to Oregon, west of the Cascade Range.
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Dr. H. B. Baker described the anatomy of P. asteriscus thus, figured on
page 852.

“ Animal almost white, with short and stout, darkly pigmented ommato-
phores; inferior tentacles short, lighter in color. Foot holopod but with ser-
rate line formed by upper edges of lowest row of tesselloid bosses quite
prominent; short and broad; sole lanceolate with rounded tip, displaying
coarse (3 to its length) pedal waves in locomotion. Mantle collar (Fig.
460:3) thick and swollen, protruding beyond peristome, white and very
noticeable; pneumostome guarded by thickenings but without distinct shell-
lappets, with anus near inner end. Lung about 2} times base and 1} times
length of kidney; principal pulmonary vein near orthureter; rectal surface
with inconspicuous venules. Kidney about 1} times base and twice length
of pericardium; trabeculae heavy, becoming transverse anteriad. Orthur-
eter slightly over  length of kidney and much narrower although poorly
demarcated; walls with weak transverse trabeculae; opening near anterior
end; recurved groove apparently open, also transversely trabeculate, extend-
ing backwards shortly beyond apex of kidney.

“Ovotestis (fig. 460:1) imbedded about } whorls from liver apex, con-
sisting of two lobes with few, obovoid lobules; duct long, greatly swollen.
convolute in lower half; carrefour hidden by prostate; talon scarcely repre-
sented. No embryos observed in uterus. Walls of free oviduet with longi-
tudinal plicae. Spermatheca ovoid (often more swollen than in figure).
imbedded near base of uterine enlargement; stalk medium, columellar in
position. Vagina long with structure of free oviduct. Prostate short with
few digitate alveoli. Epiphallus (fig. 460:2) swollen with thick pebbled
wall; penial papilla scarcely developed. Penis slender; epiphallar arm
short; appendicular arm almost filled by a large papilla, through which
appendix opens; appendix of medium length, basally swollen with heavy.
transversely trabeculate walls, apically enlarged into a thin-walled sac con-
taining vacuolate mucus. Penial retractor arising from diaphragm and
inserting around base of epiphallus (except for heavy muscular sheath) ap-
pendicular arm is without retractor, although apex of appendix seems to be
loosely hound to diaphragm. Atrium quite short, opening very near base
of right inferior tentacle.

“Free retractor system much as in Strobilops but origin of right free
muscle and separation of left free from buccal midway between columellar
origin and root of tail. Left free muscle branch to atrium. Digestive svs-
tem also similar although salivary ducts about as long as glands.”

There is a wide hiatus between the eastern and the western species of
Planogyra.

(Planus, flat 4 yipos, whorl.)

Planogyra asteriscus (Morse) Fig. 535 a-c.

Helix asteriscus Morse, 1857, Proe. Bost. Soe. Nat. Hist.. 6:128.—Binney, 1869, Land
and Fresh-Water Sh. N. A, 1:82, f. 145.—Bland. 1864, Ann. Lyc. Nat. Hist. of
N.Y. 8:163, fig. 8.—Morse, 1867, Amer. Nat., 1:546, fig. 43.

Planogyra asteriscus Morse, 1864, Jour. Portland Soc. Nat. Hist., 1:24, . 50. 52.
pl. 2, fig. 5; pl. 8. fig. 53.—H. B. Baker, 1928, Nautilus, 41:122.
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Sphagnum mats of the arborvitae-spruce bogs, and the fringe of low decidu-
ous trees around their borders ”. At the Straits of Mackinac “ it was quite
common in the damp swales between the low, fixed sand dunes.” It ** seems
to prefer the deeper layers of fallen leaves.”

As Dr. Baker noted, * The high epidermal riblets that characterize the
shell of P. asteriscus are quite rectilinear in moist (living) specimens, but
become wavy when dried.” They are sometimes lacking over part of the
shell, or rarely may be entirely absent as in Fig. 555 ¢, which is one of sev-
eral ribless and imperfectly ribbed shells in a large lot of normally ribbed
examples. Such ribless individuals found in Maine, were thought by Pro-
fessor Morse to be a form of the European Pyramidula rupestris (Drap.),
which is a larger, more solid and more elevated shell with narrower umbi-
licus. Morse wrote as follows:

“ Forty years ago while collecting land shells alongside the road in Riley,
Maine, 17 miles north of Bethel, I found two specimens of a small Helix,
which at the time I mistook for a variety of Planogyra asteriscus, being de-
void of the elevated rings following the lines of growth; it was apparently
the same size, form and color of P. asteriscus. Instead of being found in
an alder swamp in wet ground, a common habitat of P. asteriscus, it was
found in a hard-wood growth on the side of a hill associated with S. laby-
rinthica, Z. arborea, S. exrigua and other common species. . . . Fig. [556,
right] represents a specimen of Pyramidula rupestris from England. Vhile

- N N

Fig. 556. Left figure, “ Pyramidula rupcstris var. nylanderi”. Middle, Planogyra
asteriscus. Right, Pyramidula rupestris from England (All after Morse).

showing slight differences, the Maine specimens [Fig. 556 left] must be
regarded the same. If it turns out to be an established variety I would like
to dedicate it to Mr. Olof O. Nylander, who has done such excellent work
in studying and collecting the land and fresh-water shells of northern Maine.
It will thus stand Pyramidula rupestris var. nylanderi.”

Having examined one of Morse’s specimens, as well as others like it from
Michigan, I am satisfied that it is merely a ribless asteriscus. This is also
Dr. H. B. Baker’s conclusion. The spire is raised very little, not more than
in some normal specimens of P. asteriscus. The umbilicus is wide, contained
2.9 times in the diameter. The surface has fine, low, unequal striae and
faint spiral lines.

Planogyra clappi (Pilsbry) Fig. 355 d. e.
Punctum clappi Pilsbry, 1898, Nautilus, 11:133.—J. Henderson, 1929, Univ. Colo.
Studies, 17:115.
Planogyra clappt (Pils.), H. B. Baker, 1935, Man. Conch., 28:198.



LAND MOLLUSCA 1041
The shell is minute, openly umbilicate, the umbilicus contained 3.4 times
in the diameter; light brown. Spire but slightly convex, nearly level.
Whorls strongly convex, the initial 1§ microscopically closely granulose, the
rest sculptured with strong laminae running with the incremental lines,
about 35 on the last whorl], the intervals finely striate, with microscopic
spiral lines. Suture strongly impressed. The aperture is very shortly oval,
higher than wide, with small parietal excision. Height 1.1 to 1.2 mm., diam-
eter 2 mm.; 33 whorls.
BriTiIsH CoLuMBiA: Nanaimo (G. W. Taylor); Quimisham District, Vancouver I.
(A. W. Hanham). WasHINGTON: Olga, Orcas I. (C. C. Engberg) ; Brook Valley, Esper-
ance, Snohomish Co. (H. B. Baker); mouth Quillayale River, Boundary Creek and
Crescent Lake, near Piedmont, Clallam Co. (Baker); Seattle, Type and paratype
84366 AN S.P. (P. B. Randolph) ; McAleer Creek, King Co. (Baker); Tacoma (Hemp-
hill) ; Paradise Park and above Longmire, Mt. Ranier, Pierce Co. (H. B. Baker).
OrecoN: Salem (Hemphill).

The umbilicus is noticeably narrower than in P. asteriscus, and the
cuticular laminae are more numerous. It is apparently an abundant snail
from southwestern British Columbia to northwestern Oregon, west of the
Cascade Mountains.

As in P, asteriscus, laminae may be almost lacking, or present on the last
half whorl only, in some fresh shells. The spire is sometimes noticeably
higher than in the type figured.

It has been reported from Tacoma and British Columbia as Patula or
Pyramidula asteriscus in the older literature; cf. Henderson, 1929. In some
collections it was formerly confused with Punctum conspectum, which has
a higher spire and a decidedly narrower umbilicus. According to Dr. H. B.
Baker, “ The anatomy of animals from near Seattle, Washington, collected
Aug. 18, 1929, is very similar to that in P. asteriscus.”

(Named for George H. Clapp.)

ZOOGENETES Morse

Zodigenetes and Zoogeniles Morse, 1864, Jour. Portland Soc. Nat. Hist., 1:32, for
Heliz harpa Say.

Acanthinula W. G. Binney, 1878, Terr. Moll., 5:341.

The small shell is thin and elastic, narrowly umbilicate, ovate-conie,
higher than wide, of few rapidly increasing, convex whorls, the first two
smoothish, the rest having delicate, widely spaced, oblique riblets. Aper-
ture ovate, oblique, the lip thin and simple, dilated near the columellar
insertion, margins remote.

The margins of the foot are erenulated; head with crenulated labial pro-
cesses and short inferior tentacles. Viviparous.

The kidney has the usual pouch-like form, its cavity large, walls having
about ten unequal longitudinal ridges within. Ureter long, direct, heavily
pigmented anteriorly, the end appearing through the mantle as a black spot.

The penis has a long appendix formed as in the figure, and an epiphallus
which is rather thick posteriorly. It has not the two accessory diverticula
of Acanthinula. Penial retractor forked. Spermatheca little swollen, its
duct of medium length (fig. 557).
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Fig. 867. Zodgenetes harpa. app, appendix; p, penis; sp.,
spermatheca. Uterus is dilated by the contained embryos.

Jaw strongly arched with many weak vertical grooves. Radula with
18.1.18 teeth. Centrals a little narrower than the laterals, tricuspid. the
mesocone shorter than the basal plate. Laterals with nearly square basal
plates, the mesocones attaining their posterior margins, ectocones distinetly
developed; the 6th tooth is similar but with the ectocone bifid; following
teeth are marginals with short basal plates. and with 2 ectocones on the
inner to 4 or 5 on the outer teeth. The teeth of the middle field have long
tubercles or thickenings of the posterior-outer angles of the basal plates

(Fig. 558 b).
)7’*{‘/ >
@
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Fig. 558. Zodgenetes harpa; A, jaw, and B, tecth of Massachusetts specimen.

The single species of Zodgenetes is a boreal snail of Europe, Asia and
North America. Its nearest relatives (Acanthinula and Spermodea) are

palearctic genera.
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In a long series of Z. harpa from Benzie Co., Michigan, undated, none
were found with the anterior male organs developed. Fig. 557 was drawn
from a September specimen, with well-developed male organs, from High
Pines, Duxbury, Mass. Steenberg has noted that anterior male organs were
but weakly developed in summer specimens of the related European Acan-
thinula aculeata, but strongly so in mid-October individuals.

(The name Zodgenetes signifies that reproduction is by living young in-
stead of eggs.)

Zodgenetes harpa (Say) Fig. 530.

Helir harpa Say, 1824, App. Long’s Exped., 2:256, pl. 15, fig. 1.—A. S. Packard, 1863,
Canad. Nat., 8:417.

Acanthinula harpa Say, Binney 1878, Terr. Moll.. 5:342, fig. 226, pl. 52. fic. 3.—
Mozley, 1926, Nautilus, 39:124; 1936, Trans. Roy. Soc. Edinb., 58:644 (Sibera).

Zodgenites harpa Morse. 1864. Jour. Portland Soc. Nat. Hist., 1:32, pl. 1. figs. 1-14 —
Dall, Harmman Alaska Exped.. Moll.. 13:12, 21.—J. Henderson, 1930, Nautilus,
43:104; 1936, Univ. Colo. Studies, 23:105, fig. 1.

Zodégeneles harpa Say. Lindholm. Ann. Zool. Mus. Russ. Acad. Sei., 23:309 (distr.
in Europe and Asia).—Pilsbry, 1926, Man. Conch.. 27:196.—Marsh, 1942, Nau-
tilus, 55:97.—Oldham, 1939, Jour. of Conch., 21:142 (Riffelalp near Zermatt,
7000 ft.).

Pupa costulata Mighels, 1844, Proc. Bost. Soc. Nat. Hist., 1:187 (Portland, Me.).

Heliz amurensis Gerstfeldt, 1859, Mém. Ac. Imp. Sci. St. Pétersb.. 9:17, pl. 9. fig. 26.

The shell is narrowly umbilicate, ovate-conic, thin, somewhat trans-
parent, olive-green, rather glossy; early whorls nearly smooth, the last two
with sculpture of delicate, widely-spaced cuticular riblets or laming in the
direction of growth-lines, about 30 on the last whorl. becoming crowded
toward its end. Summit obtuse. Whorls nearly 4, rounded. Aperture
oblique, ovate, the lip thin and simple, dilated at the axial termination.
Length 3.25 mm., diameter 2.5 mm.

Distribution.—Massachusetts to Labrador and west to Colorado and
Alaska; in Asia and Europe from the Chukchi peninsula, Saghalin, lower
Amur valley and Lake Baikal to Finland and northern Sweden: Riffelalp,
7000-7300 ft., southern Switzerland; Astrabad, Transcaucasia.

Maixe: Mt. Desert (H. S. Colton) ; Fairfield, Somerset Co. (B. Long); Buckfield,
Oxford Co. (G. A. Allen): Ellsworth, Hancock Co. (J. B. Henderson); Ft. Kent,
Aroostook Co. (Nylander) ; North Haven. Knox Co. (Jackson) ; Windemere. Waldo Co.
(S. 8. Berry) ; Portland (Mighels) : Bethel and Waterville (Morse). New HAMPSHIRE:
Berlin Falls (Morse). MassacHuserts: High Pines, Duxbury (W. F. Clapp); New
Bedford (Thomson). New York: Thousand Islands. Jefferson Co. (Beauchamp).
MicHicaN : Upper Peninsula and Grand Traverse region (B. Walker) ; Drummond Island
region (Marsh); Cecil Bay, Emmet Co. (H. B. Baker). MixNEsoTA: “ Northwest Ter-
ritory ” (Say); Duluth (W. Stone). Winona (Holzinger). WryoMixg: Shoshone Can-
yon 1 mi. west of Elephant Head, Park Co. (Marsh & Goodrich). CoLorapo: Estes
Park, over 8000 ft. (P. Okkelberg). Hillside at edge of Horseshoe Park. Rocky Moun-
tain National Park, Colorado (Goodrich & Marsh). OxNTario: 13} miles east of Malachi
and near Cygnet Rapids (Mozley); Smoky Falls, Cochrane District (Whelan & Ough-
ton); Rainy River district: Mack Lake; Russell Lake; near Mackenzie Arm. Lake
Kahnipiminanikok (F. C. Baker). NEWFoUNDLAND: in many places (Bayard Long).
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‘“ In motion they are exceedingly graceful, at times poising their beautiful
shell high above their body, and twirling it around not unlike the Physa,
again hugging the pretty harp close to the body. The shell when in this
last position continually ocillates, as if the animal could not balance it. It
rarely ever moves in a straight line, but iz always turning and whisking
about, and this is done at times very quickly and abruptly.”

Charles Oldham, who observed Z. harpa near Zermatt, Switzerland, in-
ferred that it “ has a life cycle of a year or thereabouts, is born in the sum-
mer or early autumn, matures in summer of the following year, then pro-
duces young and dies .

Z. harpa was unknown in the mountain states until 1930, when Junius
Henderson reported it from Estes Park, Colorado. In 1941 Calvin Goodrich
and Phil Marsh found it in Wyoming and Colorade. These Colorado locali-
ties, near the 40th parallel, are farthest south for the species.

Family XXII. CIONELLIDAE

Cionellidac Kobelt, 1880, Illustrirtes Conchylienbuch, p. 216. Cochlicopidae of

many authors.

The shell is small. elongate, imperforate, smooth and glossy, subtranslu-
cent, with the ovate aperture longer than wide; lip not expanded, thickened
within: parietal wall steeply sloping. Columella slightly sinuate or truncate
at base.

Lung with fine capillary reticulation only, no visible branches on the
principal pulmonary vein. Kidney long, narrowly triangular, passing into
a direct ureter. Pericardium much shorter than the kidney.

Penis with well-developed epiphallus to which the retractor muscle,
which is not forked, attaches, and an appendix. The prostate gland is of
the long and band-like type. Spermathecal duct of medium length (with a
diverticulum in Cionella).

The arcuate jaw is delicately and closely plaited. Radula with few
(about 20.1.20 to 24.1.24) teeth. Centrals decidedly narrower than the
laterals, tricuspid or with the ectocones subobsolete. Laterals bicuspid with
quadrate basal plates; marginals with 4 to 6 cusps.

A family of the Palearctic Region, with a single Holarctic genus and two
other European genera, Azeca and Spelaeoconcha. Tt differs from the Pupil-
lidae mainly by the characters of the shell and by having a long prostate
gland.

The two genera Cionella and Azeca appear to have been evolved in the
Cretaceous, as they are represented in Europe from the Paleocene on. The
single American species, Cionella lubrica, is apparently a Pleistocene immi-
grant, its first known appearance in the Yarmouth interglacial stage.

CIONELLA Jeffreys

Cachlicopa Férussac, in part, 8 Apr., 1821, Tabl. Syst. Limagons. p. 24 for les Poly-
phemae Montf. and Jes Styloides, undefined.—Risso, 1826, Hist. Nat. Eur.
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Mérid., 4:79, for C. lubrica only.—Pilsbry, 1908, Man. Conch., 19:308, “ Type
C. lubricus Mill."—Kennard, 1942, Proc. Malac, Soc. Lond., 25:113.—Hesse,
1922, Archiv f. Mollusk., 54:49, anatomy.

Cionella Jeffrevs, 1829, Trans. Linn. Soc. London, 16:347, for lubrica, acicula and
elongata (= B. octonus Brug ) —Kobelt, 1880, Illustr. Conchylienb., p. 216, type
C. lubnrica.

Zua Leach, in Turton, 1831, Man. L. & Fr-W. Shells Brit. Is., p. 82, for Zua lubrica,
in synonymy under Bulimus lubricus—Leach, 1852, Synops. Moll. G. B., edit.
Gray, p. 81, for Z. lubrica.

Styloides Fitzinger, 1833, in part, Beytrige zur Landesk. Oesterr., 3:105, for S.
acicula and S. lubricus.

Folliculus Agassiz MS., Charpentier, 1837, Nouv. Mém. Soc. Helvét. des Sei. Nat..
1:14, for Bulimus lubricus only.

Chionella Jefir., Swainson, 1840, Malacology. p. 335. Misspelling.

Hydastes Parreyss, 1850, Syst. Verzeich. Oesterreich Land- und Fluss-Conchyl., in
Berichte ueber die Mittheil. Freunden der Naturwissench. in Wien, 6:98, for
H. lubricus Drap.

Ferussacia Risso, W. (. Binney. 1878. Terr. Moll., 5:186.

The shell is oblong-conic or oblong-cylindric, imperforate, smooth and
glossy, composed of 5 to 7 slightly convex whorls. Aperture small, ovate,
nearly vertical, toothless. Outer and basal lips arcuate, obtuse, thickened
within by a callous rim which is continuous to the upper insertion; columella
short, concave or straightened, very slightly sinuate at the base; parietal
callus very thin throughout.

The foot is rather short, without pedal grooves and no caudal pore.
Sole indistinctly tripartite. Kidney long-triangular, passing forward di-
rectly into the ureter. Heart much shorter than the kidney. The pulmon-
ary vein has no large branches.

Genitalia with a long appendix on the penis. In the specimen I dis=ected
the appendix is inserted well below the insection of the penial retractor
muscle, but its insertion is distal in Steenberg'’s figure. This appendix is
contracted near the middle, swollen again at the distal end. There is a
well-developed epiphallus. The vagina is short. The spermatheca is oval
on a rather long duet which bears a diverticulum.

The buccal mass has the usual short form. Salivary glands short, com-
pact, concrescent around the slender oesophagus. There is no crop. The
jaw is arcuate, delicately and closely plaited vertically. The radula has
20.1.20 to 24.1.24 teeth. The central teeth are narrow, with a short
middle cusp, no side cusps in the radula I examined, but ectocones were pres-
ent in radulae examined by Binney. Steenberg and Wiegmann. Laterals
wide, with square basal plates and a large inner cusp (mesocone); outer
cusp small, with a small cutting point only. There are 8 perfect laterals,
the 9th or 10th tooth having the ectocone split. The marginals are low and
wide, and have both cusps split, forming a pectinate edge of 4 to 6 denticles,
decreasing towards the outer teeth.

Distribution.—C'ionella is a holarctic genus of one widely spread species,
and several others closely related have been instituted for East Asiatic
forms. About a half dozen fossil gpecies are known in Europe, from Eocene
to the present time. The genus is apparently, therefore, one of those evolved
in the Mesozoic.
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The name is a diminutive of xiwv, a pillar.
“ Cochlicopa texana Pilsbry ”, Zoological Record for 1935. Mollusca,
p. 108, was an error of the recorder for Cochliopa texana.

Nomenclature—For the last fifty years or more, this genus has been
called Cochlicopa (Férussac, 1821), with the genotype C. lubrica (Miiller).
Férussae’s Tableaur systématiques des Animaux Mollusques, . . . sutvis d'un
Prodome genéral, was issued in parts with the livraisons of his Histoire.
Cochlicopa appeared first on p. 24 ®8 in a synoptic table, with Polyphemae
Montfort and Styloides (undefined) given as equivalents. In his develop-
ment of Cochlicopa on subsequent pages the groups of Polyphemae and
Styloides were defined, and among other species the latter contains lubrica,
which has usually been taken as type of Cochlicopa. Mr. A. S. Kennard,*
who has made an exhaustive study of Férussac’s publications, has shown
that the first mention of Cochlicopa, on p. 24, was in a part appearing April
6, 1821, while the page where C. lubrica occurs came out July 13, of the same
vear. For this reason, he considers Cochlicopa a substitute for Polyphemus
Montfort, which contained only the species now known as Oleacina voluta
(Gmelin). With regret we view the passing of Cochklicopa. The next name,
Cionella Jeffreys, is snatched from the graveyard of synonymy.

Cionella lubrica (Miiller) Fig. 560 a, b.

Heliz lubricus Miller, 1774, Verm. Hist., 2:104 (Denmark) 80

Bulimus lubricus Gould, 1841, Invert. Mass., p. 193, fig. 124 —Binncy, 1852. Terr.
Moll,, 2:283, pl. 52, fig. 4.

Cochlicopa lubrica Mill,, Pilsbry & Johnson, 1898, Nautilus, 11:127.—Dall, 1905,
Harriman Alaska Exped. 13:33.—Pilsbry, 1808, Man. Conch.. 19:312—F. C.
Baker, 1920, Life of the Pleistocene, p. 388.—Henderson, 1924, Univ. Colo.
Studies, 13:140 (Colorado and Montana localities) ; 1929, same, 17:94; 1936,
same, 23:105, 255.—Chamberlin & Jones, 1929, Bull. Univ. Utah, 19:90.—Mozley,
Nautilus, 42:15.

Cionclla subcylindrica Linn.,, W. G. Binney & T. Bland, 1869, Land and Fresh-water
Sh. N.A., 1:224; not Hcliz subcylindrica Linnaeus, a Truncatella; sec Hanley,
Ipsa Linnaei Conchylia, p. 379.

Ferussacia subcylindrica Linn., W. G. Binney, 1878, Terr. Moll,, 5:187, pl. iv, fig. ®
(teeth) ; 1885, Man. Amer. L. Sh., p. 194, figs. 199-202 (jaw, teeth and shell).
Zua buddii Dupuy, 1849, Hist. Nat. Moll. terr. et d’eau douce France, p. 330, foot-

note (Etats-Unis).

Bulimus lubricoides Stimpson, 1851, Shells of New England, p. 54 (n.n. based upon
B. lubricus Gould. 1841, Invert. Mass.. p. 193). Not Cochlicopa lubricoides Fér.,
Potiez & Michaud, 1838. Galerie, 1:129.

Zua lubricoidea Stimps., Morse, 1864, Jour. Portland Soe. Nat. Hist., 1:30, fig. 79,
81, 84, pl. 10, fig. 82 (jaw, teeth and shell).

$8 1 quote pages from the quarto edition of the Prodrome.
89 Proc. Malac. Soc. London, 25, Cochlicopa on pp. 107, 113, 1942.

90 References to the extensive European literature may be found in Pfeiffer, Mon.
Hel. Viv., 2-8; Pilsbry, Man. Conch., 19:312; Kennard & Woodward, Synon. Brit. Non-
mar. Moll,, p. 140. -
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Wasatch mountains to Zion Canyon. There is a Nevada record, without exact place.
1t appears to be well distributed in Idaho. Oregon localities are: Weston, near Milton,
Oregon City, Wallowa Lake, Upper Klamath Lake. In Washington it was found by
Hemphill at Walla Walla. There is no Californian record so far as I know.

In Mexico I have taken C. lubrica in the Sierra de la Brefia, west of Pearson, at
7000 ft.. and in the Colonia Juarez near Pacheco, both in the state of Chihuahua.

American specimens of C. lubrica appear to me to be indistinguishable
from European. Both Dupuy and Stimpson named the American form as
a species distinct from the European, but assigned no differences. Later,
Morse attempted to indicate differential characters, but in large series these
supposed differences do not hold.

American shells vary from 5 mm. long to 6.5 mm. The largest, darkest
colored shells are from the eastern states, west to Indiana. Those of Ari-
zona are smaller, very pale and thin.

C. lubrica lives among the damp under-leaves in densely shaded places;
under wood, such as old board sidewalks; in chinks of stone walls and under
stones. According to John B. Henderson (Nautilus, 18:110), they become
active in the open six to eight hours before rain, being enviably weather-
wise. They are sometimes found congregating in great numbers on stone
or concrete walks, as described by G. H. Clapp (1914, Nautilus, 28:94), who
found them on a flagstone walk in Sewickley, Pennsylvania, in October and
November. See also Nautilus, 60:72, for a similar swarm near Vernon,
B. C. Possibly such gatherings are for mating.

Cionella lubrica morseana Doherty Fig. 560 c.

Cionella (Zua) morseana Doherty, 1878, Quart. Jour. Conch.. 1:342, pl. 4, fig. 2.
Cociélic(za lubrica morseana Doherty, Pilsbry, 1908, Man. Conch., 19:316, pl. 49,
g. 42.
Ferussacia subcylindrica L., Sargent, 1895, Nautilus, 8:104.
Cochlicopa lubrica appalachicola Pilsbry, 1908, Man. Conch., 19:317, pl. 49, fig. 43—
Walker, 1928, Terr. Moll. Alabama, p. 165.

‘“Shell cylindrical, slender, thin, transparent, highly polished, reddish-
brown, with slight, irregular lines of growth; whorls 53, flattened, the last
nearly one-third the length; suture little impressed; apex very obtuse; aper-
ture oblong-ovate, widest near base; peristome scarcely thickened; reddish;
umbilicus closed; columella perpendicular, meeting base of peristome at
something less than a right angle. Foot white, almost translucent; head
grayish, with short tentacles. Length 7 mm. sometimes more; diam. 2 mm.,
aperture 2 mm. long.” (Doherty.)

Length 7 mm., diameter 2.2 mm., length aperture 2.3 mm.; 5} whorls.
Laurel Creek Gap, Blount Co., Tenn.

Length 7.2 mm., diameter 2.5 mm.; 6 whorls. Tompkins Co., N. Y.
Length 6.6 mm., diameter 24 mm. Tompkins Co., N. Y.
Length 7.1 mm., diameter 2.3 mm.; 5% whorls. Graham Co., N. C.

MicHi0aN: Douglas Lake, Cheboygan Co. (H. B. Baker); Porcupine Mountains,
Upper Peninsula (A. G. Ruthven). New Yorx: McLean Bogs, near McLean, Tompkins
Co., in sphag'num moss (M. D. Leonard). Onio: Hamilton Co. (Doherty). KrN-
TUCKY: Kenton Co. (Doherty). Tex~essee: Laurel Creek Gap, Blount Co. (Ferriss) ;
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Knoxville; W. Pikeville; near Jasper. Marion Co.; near Johnson City, Carter Co. (H. B.
Baker). VireiNia: Natural Bridge (H. B. Baker). NokRTH (aroLINA: Tuskeegee Mt.,
Graham Co. (H. E. Sargent) ; Roan Mt., Mitchell Co. (H. B. Baker). ALaBaMa: Wood-
ville, Jackson Co. (H. E. Sargent, type loc. of var. appalachicola, No. 73900
ANSDP.); also, according to Walker, in Lauderdale, Randolph and Madison counties
(H. H. Smith).

Perhaps the large form of lubrica recorded by Latchford (Nautilus, 10:
102) from Ile d’Orléans, Quebee, is morseana, but 1 have not seen it.

This race parallels C. l. columna (Clessin) of middle Europe in shape.
Doherty noted these differences from C. lubrica: “ The shell is longer. more
slender, more cylindrical, the whorls flatter, the columella straighter. the
apex and base more obtuse, the foot is lighter, the shell darker and less
opaque.” Moreover, the callous rim of the outer lip is much thinner and
narrower in morseana.

The distribution northward, within the territory of C. lubrica. appears
to be sporadic and not easy to explain, as the ecologic conditions of the
Michigan and New York colonies are apparently quite unlike those of the
southern mountains. It may be that we are dealing with parallel forms not
genetically connected. About forty years ago I described the southern Ap-
palachian form as C. l. appalachicola. It resembles various greenish Euro-
pean varieties of C. lubrica, but is doubtless of independent genesis. Later
I doubted whether it could be separated from morseana. The original ac-
count of C. . appalachicola follows:

Shell more cylindric than C. lubrica, less conie, much thinner, transpar-
ent, showing the pillar through; pale greenish corneous. Aperture much nar-
rower than in C. lubrica, the lip but very lightly and narrowly thickened
within. It differs from C. L. morseana in color and by having the aperture
somewhat larger. Length 6.4, diam. 2.25, length aperture 2.3 mm.; whorls
53. Fig. 560d.

H. H. Smith, who collected it in Alabama, writes (1905): * This species
is wide spread, but difficult to find. It occurs only in shady and damp places
among rocks, especially in clefts where the leaves are not exposed to the
sun.”

Order BASOMMATOPHORA

Pulmonata in which the eyes are sessile near the bases of the contractile
tentacles. Shell spiral or limpet shaped. Ureter a direct forward continua-
tion of the kidney, and opening in the anterior part of the lung. Openings
of male and female genitalia separate but contiguous.

Besides the large group of air-breathing freshwater snails, this Order
includes various salt marsh, intertidal and littoral, marine to semiterrestrial
snails, and the Carychiidae, an inland group which alone concerns us here.
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Family XXIII. CARYCHIIDAE

Cuarychiadae * Leach *, in part, Jefireys, 1829, Trans. Linn. Soc. London, 16:324, 362.

Very minute terrestrial snails with long-ovate to cylindrie, thin shells of
several whorls, the axi# and internal whorl-partitions of the spire absorbed
in the adult stage; axis perforate or closed; aperture oblong or ovate, the
lip  usually expanded, often thick; foot rounded posteriorly, not divided;
tentacles short and blunt.

This family includes four genera of the northern continents: Carychium
Miiller, of Europe. Asia and North America; Carychiopsis Sandberger of the
European Tertiaries; the cave snails of the Balkan Peninsula, Zospeum
Bourguignat; and C'oilostele Benson, with species in southern Europe. Abys-
sinia, India, Timor, and a single one, Coilostele tampicoensis (Pilzbry). in
the Panuco River valley, eastern Mexico.

The Carychiidac are an early branch of the primitive Auriculid stoek,
which acquired the minute size and the inland distribution of Pupillidae. It
appears to be an adaptation of a sessile-eyed stock to occupy the place now
chiefly taken by the Pupillidae, of the stalk-eyed series. The first forms re-
ferable to the family are known from the late Jurassic. They are reported
from the Cretaceous. In the Paleocene and Eocene, species had become
somewhat numerous and of three genera, two of them still existing.
Carychium, Tertiary and Recent, now has a general holarctic distribution.
Carychiopsis did not survive beyond the middle Pliocene. Cotlostele, which
appeared characteristically developed in the Eocene of Italy, now hax a dis-
continuous distribution; the present isolation of the seattered herdx indicates
decadence of a genus once doubtless widespread, like Carychium. Zospeum,
a group of blind snails of the caverns of southeastern Europe, appears also
to be a dead end of evolution. The experiment of sessile-eved land pul-
monates seems to have proved rather unsuccessful in the long run.

CARYCHIUM Miiller
Carychium O, F. Miiller, 1774, Verm. terr. et fluv. Hist.. 2:125. Sole species. C.
mintmum Miill.
Auricella Brard MS., Jurine, 1817, Helvetischer Almanach®1 p. 34.° First species,
here designated genotype, A carychium = Carychium minimum Miller—
Moquin-Tandon, 1855, Hist. Nat. Moll. Terr. et fluv. France, 2:413.

Auriculina Moquin-Tandon, t.c., p. 646. Substitute for Auricella.
Saraphia Risso, 1826, Hist. Nat. Eur. Mérid., 4:83, Type 8. tridentata Riso.

The shell is perforate or rimate, oblong or turrited, pupiform, thin. uni-
form whitish or corneous and somewhat transparent; composed of 4 to 5}
whorls, the first obtuse, smooth; aperture oval or ovate, the outer lip ex-
panded or reflected, thickened, narrower in its upper third. Columella
armed with a low, entering lamella near the base, and a prominent lamella
above, which expands within the last whorl. Internal partitions and axis
are absorbed in the upper whorls.

91No copy of this rare Almanach is known to be in _America, but a typewritten
copy of the natural history articles is in_the library of the British Muscum.
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Distribution—Holarctic mainly, but extending into the Oriental Region
(Philippine Islands, Java), and into the North American tropics (Jamaica.
Mexico to Costa Rica).

In addition to the species described herein, the fotlowing are known from
America:

Carychium minitmum Miller, of Europe, has been found in abundance in
a greenhouse in Norfolk Downs (Quincy), Mass., by W. F. Clapp. 1912
(Nautilus, 26:24). It has been figured by Mina L. Winslow, 1922, in Oceas.
Papers Mus. Zool. Univ. Michigan, No. 128, p. 4, pl. 4, figs. 18, 19.

Carychium exiguum costaricanum Von Martens, 1898, Biologia Centrali-
Americana, Mollusea, p. 353, pl. 19, figs. 17, 18. San José, Costa Rica. Not
seen, and probably related to C. mexicanum rather than to C. exiguum.

Carychium jamaicense Pilsbry, 1891, Proc. Acad. Nat. Sci. Phila., p. 320.
pl. 14, figs. 15, 16; Nautilus, 8:63; 10:12.—Pupa erilis C. B. Adams, 1849,
Contributions to Conch., No. 2, p. 38. Not Carychium exile H. C. Lea, 1842,
Jamaica. BW.I. :

Carychium bermudense Gulick, 1904, Proc. Acad. Nat. Sci. Phila., p. 415,
pl. 36, figs. 11, 12. Bermuda, Pleistocene.

Carychium perexiguum F. C. Baker, 1938, Nautilus, 51:128. Meade Co.,
Kansas, Pliocene.

Carychium exiguum (Say) Figs. 561 a, b; 362

Pupa cxigua Say, 1822, Jour. Acad. Nat. Sci, Phila., 2:375 (Harrigate, Philadelphia).
;i—Gould, 1841, Boston Jour. Nat. Hist., 3:398, pl. 3, fig. 20; Invert. Mass,, p. 191,
g. 122.

Carychium exiguum Say, Gould, 1852, in Binney, Terr. Moll., 2:286, pl. §3, fig. 1.—
Binney, 1865, Land and Fresh-water Sh. N.A,, 2:6, figs. 5-9.—Pilsbry, 1891, Proc.
Acad. Nat. Sci. Phila., p. 319, pl. 14, figs. 1-3, pl. 15, fig. 16; Nautilus, 8:63. figs.
1-3—Clapp. 1905, Nautilus, 19:139.—Winslow, 1922, Occas. Pap. Mus. Zool.
Univ. Mich., No. 128, p. 3, pl. 2, figs. 8-11, pl. 3, figs. 12-15.—Brooks & Kutchka,
1937, Ann. Carnegie Mus., 25:159.

Carychium existelium Bourguignat, 1857, Revue et Mag. de Zoologie (2) 9:220;
Aménités Malacologiques, 2:50, pl. 10, figs. 7, 8 (Btats-Unis).

Carychium euphaeum Bourguignat, 1857, t. ¢. p 221; Amén. Malac., 2:51, pl. 10, figs.
5, 6 (Rtats-Unis).

Shell rimate, oblong, whitish-corneous, somewhat pellucid, thin, glossy:
spire convexly conie, the penultimate whorl nearly as wide as the last. sum-
mit obtuse. Whorls about 4}, convex, those of the spire nearly smooth, the
last two whorls more or less, but usually quite weakly, striate. Aperture
decidedly over one-third the total length, ovate; outer lip expanded. sinuous,
thickened in its lower two-thirds, its upper part narrower, very strongly
arcuate. Below the middle of the nearly straight inner margin there is a
horizontal entering lamella which within the last whorl becomes higher and
waved or undulating on the ventral side, a half whorl in. Near the base of
the short columella is a low, obtuse, very obliquely entering lamella, which
ascends in a long spiral curve within the last whorl.

'Length 1.7 mm., diameter 0.75 mm.

Distribution—Newfoundland to Colorado, south to Mobile Bay. Ala-
bama, and near Deming, southwestern New Mexico.

.
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(. eriguum lives in the crevices of rotten logs or on dead leaves in moist
places, or sometimes it is found in very wet places, such as Pomatiopsis lapi-
daria frequents.

C. exiguum is stouter in figure than C. exile, the only species found with
it in the northern states, and it is usually smoother, often quite without stria-
tion. It varies rather widely in size in the same colony, as Dr. G. H. Clapp
has shown, and there is also an imperfect zonal variation in size. Canadian
specimens usually exceeding those of Carolinian and Austroriparian faunas;
the extreme size observed being from 1.55 mm. long in Alabama to 2.15 mm.
in Marquette Co., Michigan (Clapp, Nautilus, 19:140). The sculpture too
is variable. Some shells are almost smooth, having the faintest growth-
wrinkles only, while others in the same lot may be almost as strongly striate
as C. exile, though less regularly.

It is the presence of such striate shells in several lots from Pennsylvania
and New York (Dutchess Co.) which permits us to apply Say’s name to this
species. Say’s description is ambiguous and could be applied to either the
present species or C. erile, which also occurs within the limits of Phila-
delphia.

“ P. * exrigua. Shell dextral, tapering, oblong, with minute grooved lines:
apex obtuse; whorls five; suture deeply impressed; labium bidentate, supe-
rior tooth situate rather beneath the middle of the lip, inferior tooth small,
placed on the columella; labrum mutic reflected, but not flattened; umbilicus
distinet. Length more than one-twentieth of an inch.” (Say).

The terms, ‘“ tapering, oblong ” apply better to what later authors have
called exiguum; “ with minute grooved lines ” to exile. Probably Say had
both species; but the next authors to describe and figure the species, Gould
(1841) and A. Binney, had the stouter species, which the Philadelphia con-
chologists apparently took to be Say’s exiguum, at the time H. C. Lea de-
seribed C. exile. In the absence of Say’s material, no longer existing, abso-
lute certainty as to what he had is not attainable, and the identification of
his early successors is accepted.

The two specific names introduced by Bourguignat seem to have been
based upon selected large (existelium, length 23 mm.), and small (euphaeum,
length 1§ mm.) specimens. The measurement 2} X 3 mm. was probably
approximate. Both were described as smooth, and without doubt are
synonymous with C. exiguum, as W. G. Binney concluded (Terr. Moll,
4:178).

Carychium stygium Call Fig. 563 a, b.

Carychium stygium R. E. Call, 1897, American Naturalist, 31:387, pl. 10, figs. 6, 7—

L. Giovannoli, 1933, Amer. Midland Nat., 14:616, fig. 89.

** Shell minute, white, pellucid, shining; whorls 5 to 5.5 in number, convex
above and rather flattened below, apical whorl blunt-rounded in most speci-
mens, occasionally more acute; suture deeply impressed, quite regular; aper-
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when magnified to 60 diameters; under high magnification the surface shows
a faint granulation; color waxy-white, transparent, the columellar fold show-
ing distinetly through the shell; whorls about 43, regularly tapering from
the bodywhorl to the apex; sutures deep, whorls slightly shouldered; lip wide
and well reflected, especially at the columella, where it forms a distinet um-
bilical chink; outer curve of lip decidedly flattened, hardly thickened within;
viewed from the back the lip is more squared below than in exile and
exiguum; upper columellar fold of good size, lower one almost obsolete.
Length 1.4 mm., diameter 0.5 mm.” (Clapp.)

Fig. 564. Carychium nannodes, topotypes, after Winslow. Scale line—=1 mm.

The principal lamella within the last whorl is rather small, its edge
evenly spiral. The lower or columellar lamella is scarcely more than a cord.

ALABAMA: Monte Sano, about five miles east of Huntsville, Madison Co.. abundant
among leaves in a shady ditch near the top, elevation about 1600 feet (H. H. Smith),
Type 5401 Clapp Coll., paratypes 107911 ANS.P. Also Gurley; Florence, Lauderdale
Co.; Squaw Shoals. Cohorts and Princeton, Jefferson Co. (Smith.) WEeST VIRGINIA:
Talcott, Summers Co.; Kingmont, Marion Co.; Mill Point, Pocahontas Co.; Renick.
Greenbrier Co. (MacMillan & Hunt); Monroe and Pendleton counties (MacMillan).

Carychium floridanum G. H. Clapp Figs. 565: 566 F. G
Carychium exiguum floridanum G. H. Clapp, 1918, Nautilus, 31:73, pl. 8, figs. 4-6.

“ Differs from the type [of C. exriguum] by its constantly smaller size
and the greatly thickened lip. The shell is also more tapering, making the
last whorl appear swollen. Of 25 shells measured, from 5 different localities.
the largest is 1.73 X 0.81 mm. and the smallest 1 52 X 0. 78 mm., the average
being 1.64 X 0.78 mm.

“Fig. 5, “ Snapper Creek Hammock " about 8 miles south of Miami, Fla..
measures 1.64 X 0.72 mm. Length of aperture 0.63, width 0.58 mm. Aver-
age of 6 shells, 1.61 X 0.70 mm.

“ Fig. 4, near Coot Bay, Cape Qable measures 1.73 X 0.78 mm. Length
of aperture 0.69, width 0.63 mm. Average of 6 shells 1.67 X 0.78 mm.

“ Fig. 6, Miami, collected by S. N. Rhoads, measures 1.78 X 0.86 mm.
South side of Miami River, about 2 miles above Miami, average of 6 shells
1.61 X 0.77 mm.
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Fig. 565. Carychium floridanum. 4, near Coot Bay, Cape Sable. 5, Type, Snapper
Creek Hammock. 6, Miami. (After G. H. Clapp.)

S

(o))

“ Musa Isle, edge of Everglades at entrance to Miami River, average of
6 shells 1.58 X 0.79 mm. The Musa Isle shells are more globose than those
from the other localities, the diameter being exactly one-half the length.”
(Clapp.)

Within the last whorl the internal lamella is dilated to the left of the axis
(in a ventral view), in form of a steeply oblique, blunt lobe. The axis is
weakly spiral (Figs. 566 F, G).

FLorma: Itchtucknee River, Suwannee Co.; Gainesville and other places in Alachua
Co. (Van Hyning). Homosassa, Citrus Co. (Clapp). Silver Spring (Pilsbry) and
Ocala, (Van Hyning), Marion Co. Hitchens Creek and “ Mt. Taylor”, Volusia Co.
(Pilsbry). Kissimmeé Osceola Co.; Wabasso, St. Lucie Co. (Van Hyning). Miami and
vicinity (S. N. Rhoads and others). Southeast point of Big Pine Key (Pilsbry). Type
from Snapper Creek Hammock, 8 miles south of Miami. No. 8569 Clapp Coll., Carnegie
Museum. i

The shells from Citrus County show fine striation on the last and penult
whorls, the surface being more perfectly preserved than in those from the
Miami region, in which I see no sculpture.

It differs from C. exiguum by the more heavily thickened lip and the
much more emphatic lobe of the principal lamella, which is not so far within
as the lobe of C. exile. However, the position of the prominent lobe varies
somewhat, from ventral to farther towards the aperture. It is most nearly
related to C. exile.
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Carychium exile H. C. Lea Figs. 561 c; 560 A.

Carychium czile H. C. Lea, 1842, Amer. Jour. Science and Arts, 42:109, pl. 1, fig. 5—
Pilsbry, Proc. Acad. Nat. Sci. Phila., 1891, p. 319, pl. 14, figs. 10-14—Clapp, 1906,
Nautilus, 19:138, pl. 8, figs. 3-5.—Winslow, 1922, Occas. Pap. Mus. Zool. Univ.
Mich., No. 128, p. 3, pl. 1.—Walker, 1928, Terr. Moll. Alabama, p. 173, figs. 275.
276.—Brooks & Kutchka, 1937, Ann. Carnegie Mus., 25:187 (localities in West
Virginia).

The shell is rimate, slender and long, whitish or clear corneous, thin.
Spire long, gradually tapering, its outlines convex, summit obtuse. horls
5 to 5}, convex, regularly increasing, the last two closely, distinctly and
regularly striate. Aperture small, oblique, about one-third the length of the
shell. OQuter lip slightly expanded, thickened, thickest near the middle. At
the junction of the columellar and parietal margins there is a small hori-
zontal lamella, which, one whorl within, erpands into a broad warped plate
which ascends almost vertically, abruptly diminishing again above the plate.
Columellar lamella obtuse, ascending in a long spiral curve within, where it
is more or less dilated in the ventral side.

Length 1.7 mm., diameter 0.6 mm.

Length 1.75 mm., diameter 0.6 mm.

Distribution.—Maine and Ontario to Manitoba, south to Mobile, Ala-
bama and Texas. In AN.S.P. from 80 localities in the states of Vermont,
New York, New Jersey, Pennsylvania, Maryland, Virginia, West Virginia,
North Carolina, Kentucky, Tennessee, Alabama, Ohio, Indiana, Michigan,
South Dakota (Clay and Lincoln counties), Arkansas and Texas.

C. ezile is readily distinguishable from C. exiguum by its narrower con-
tour, smaller aperture and the more regularly and more strongly striate sur-
face; but the internal structure is even more differentiated, the parietal
lamella expanding a whorl inward into a great vertical plate. In specimens
opened the internal partitions are less extensively absorbed than usual in
C. eriguum. A further difference is that in C. exile the last whorl is built
forward so that, in a profile view of the aperture, the lip is even with the
ventral convexity of the last whorl. In C. eriguum the belly of the last
whorl projects decidedly beyond the plane of the aperture. By this pecu-
liarity the occasional striate specimcens of C. exiguum may readily be distin-
guished from C. exile.

Brooks & Kutchka reported that C. exile was taken in thirteen counties
of West Virginia. “ Within this series, however, the lamellae varied from
the form figured as typical of exile to a form close to C. erile canadensc
G. H. Clapp. The shorter ones had the leaf-like, deflected portion of the
lamella in front of or slightly to the right of the columella; the longer the
specimens the farther this deflection occurred from the aperture. Compar-
ing these with our series of canadense it was found that almost every step
from the exile form to the canadense form was present.” It is slightly nar-
rower than typical. averaging 1.9 % 0.6 mm.
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Fig. 566. A, Carychium exile, Philadelphia. B, C, ¢. canadense, topotype: after
Winslow. ¢, C. e. mericanum, cotype. b, C. exile, transitional to mericanum, Guada-
lupe River above New Braunfels, Texas., E, same, Ouachita Co., Arkansas. F, C.
floridanum, Citrus Co., Florida. ¢, same, Snapper Creck Hammock.

Carychium exile canadense Clapp Fig. 561 d; 566 B.
C. exile canadense Clapp, 1906, Nautilus, 19:139. pl. 8. figs. 1. 2, 6. 7.—Wins'ow. 1922,
Ocecas. Pap. Mus. Zool. Univ. Mich., No. 128, p. 4, pl. 2, fig. 6, 7.

Shell larger than C. exile, length 2.15 mm., diameter 0.75 mm., to length
2 mm., diameter 0.7 mm.; the type 2.1 mm. X 0.75 mm.

* Folds similar to those of erile, but the downward bend occurs farther
from the aperture—i. e., after about one and one-quarter turns of the lamella
around the columella. In the figure the bend is too far dorsad to be shown
in the front view.” (Winslow.)

Distribution—Canadian Zone, Maine and Ontario to Michigan and
Manitoba, and reported by Dr. Hanna from Vancouver Island. Type local-
ity, Kennebunkport, Maine. :

The long series of measurements made by Dr. Clapp of shells from many
localities, shows that this race replaces C. exile in the north. “ C. exile and
C. e. canadense are found in much drier situations than C. exiguum, always,
in my experience, some distance from water.” (G. H. Clapp in letter.)
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Carychium exile mexicanum Pilsbry . Fig. 566 c.

Carychium exiguum var. mezxicanum Pilsbry, 1891, Nautilus, 5:9; Proc. Acad. Nat.
Sci. Phila., 1891, p. 318. pl. 14, figs. 7-9; 1894, reprinted in Nautilus, 8:63, figs.
7-9—Von Martens, 1898, Biol. Centr-Amer., Moll, p. 352, pl. 19, figs. 15, 16
(Costa Rica.)

“ Shell minute, cylindrical, tapering above to an obtuse apex; waxen
whitish, somewhat translucent; whorls 43, convex, separated by rather deep
sutures. Aperture one-third the length of the shell, rather oblique; outer
lip expanded, thin above, suddenly becoming very much thickened on its
outer portion by a heavy deposit of callus upon its face and inner edge;
columellar margin having an obtuse projection (scarcely a tooth) below,
and an acute entering fold above. Surface having very delicate oblique
striae of growth.” (Pilsbry.)

Length 1.9 mm., diameter 0.8 mm., Type.
Length 2 mm. Paratype.

Mexico: hills around Orizaba, at an elevation of about 500 feet above the town
(Heilprin Exped., Type lot 61628 ANNS.P.), Texolo, V. C.. and Diente, near Monterrey
(S. N. Rhoads) ; Tampico (A. A. Hinkley). GuateMaLA: Chama (Hinkley).

The description of C. e. mexicanum is introduced above for comparison
with the Texan form of exile, which resembles mericanum in being smooth
or only weakly and irregularly striate. The lobe of the lamella, one whorl
within, is squarish, with the edge bent forward, the principal internal lamella
being like that of C. exile. The lower lamella is broadly expanded on the
ventral side, but this is also a character often seen in C. exile. It differs
from that species by the smooth or nearly smooth surface and the wider
figure of the shell. In the original description “ very delicate oblique striae
of growth ” were mentioned, but there is usually only an excessively fine
granulation, as in other “ smooth ” species. The lip in rather heavy, but
usually less broad than in the original figure.

Fig. 566 c is a paratype from above Orizaba, opened to show the lamel-
lae. Nearly smooth specimens transitional to C. erxile are figured from
Guadalupe River 4 miles above New Braunfels, Texas, Fig. 566 b, and Kent.
Ouachita Co., Arkansas, Fig. 566 E.

It is the tropical representative of the exile stock and probably to be con-
sidered a southern subspecies of that, intergrading with it in Texas.

Carychium occidentale Pilsbry Page 1055, fig. 563 c; fig. 567.

Clarychium] exiguum var. occidentalis Pilsbry, 1891, Nautilus, 4:109 (Portland,
Oregon).

Carychium occidentalis Pilsbry, 1894, Nautilus, 8:63, figs. 4-6.—Randolph, 1896, Nau-
tilus, 9:102 (Seattle, Wash.).

Carychium magnificum Hanna, 1923, Proc. Cal. Acad. Sei. (4 ser.), 12:51, fig. 1.

The shell is conie, of 5 to 5} strongly convex whorls, smooth (or the last,
may be lightly striate behind the outer lip). The aperture is about 35 per
cent of the total length. Peristome strongly reflected; a narrow are in the
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Tig. 567. Carychium occidentale. a, near Astoria, Oregon. b, Type figures of C.
magnificum, after Hanna.

upper part of the outer margin, other margins moderately wide, with slightly
thickened face. Columella sinuate at base. The principal lamella is mod-
erately expanded internally, with evenly spiral edge, widest in the latero-
ventral part at about the first third of the last whorl.

Length 2.33 mm., diameter 1.3 mm., length of aperture 0.8 mm. Clatsop

Co.

Length 2.17 mm., diameter 1.22 mm. Type, Portland, Oregon.

Length 2.3 to 2.66 mm. McAleer Creek near border of King Co., Wash.

Length 2.15 to 2.4 mm. Lake Crescent, Clallam Co., Washington.

CaLiForNIA: Ragged Canyon, 5 mi. south of Crescent City, Del Norte Co. (E. P. &
E. M. Chace). Orecox: Portland, Type 22539 A.NS.P.; Riverdale, Multnomah Co.;
Oswego, Clackamas Co.; Astoria and elsewhere in Clatsop Co. (H. B. Baker). WasH-
iNGToN : Port Ellis, Pacific Co.; Rialto Beach, mouth of Quillayute River; Port Angeles
and Lake Crescent, Piedmont, Clallam Co. (H. B. Baker. Seattle (P. B. Randolph) and
Lake Washington, King Co.; Brook Valley, Esperance. Snohomish Co. (H. B. Baker).
BritisH CorvMsia: Duncan, Quamisham District, Vancouver Island (A. W. Hanham).

The regularly tapering spire, thin or but little thickened lip. and the
simply spiral, not undulating, internal lamella, are the special features of
this western species. So far as known, it is restricted to the humid region
west of the Cascades, from northwestern California to Vancouver Island, a
distance of nearly 600 miles. It is often found in abundance.

In the absence of measurements of C. occidentale, Dr. Hanna described
large Vancouver Island specimens as C. magnificum. From the series of
some hundreds now in hand, collected by Dr. H. B. Baker and others, it ap-
pears that though the types of C. occidentale were smaller, it often reaches
the size given for C. magnificum. Dr. Hanna’s description follows.

Carychium magnificum Hanna. Fig. 567 b. ‘Shell white or translu-
cent; whorls five, gradually increasing in size to the last making the shape
more decidedly conical than in any other North American species. Sutures
deep; growth lines weak; delicate revolving striae in the type and most
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specimens. Aperture with the peristome reflected abruptly but without
heavy callus on the inside; shorter and broader in proportion to altitude of
shell than in exiguum. Parietal tooth near the columellar wall and forming
outer termination of a high-revolving axial plait (shown in the paratype,
which was broken open for the purpose). A low basal protuberance which
also continues within the shell as an axial plait but it is lower than the pre-
ceding. The axis is dissolved out of the upper three whorls. Altitude, 2.30
mm.; diameter 1.13 mm. Bulk of shell fully twice as great as that of C.
exile canadense which was found under the same log.” (Hanna.)

BriTisH CoLuMsia: Union Bay, Vancouver Island. in woods back of the settlement
(G. D. Hanna). Type 689, Cal. Acad Sei.

* This species is undoubtedly closest related to C. occidentalis Pilsbry,
which was described from Portland, Oregon, and has been recorded from
Seattle, Washington. The shape of the two species is about the same and
both are without thickening on the inside of the peristome. Measurements
of C. occidentalis have not been published but the figures cited are upon a
plate where other known North American forms appear. Presumably. all
were drawn to the same scale. If so there is no great difference between
occidentalis and exiguum in size. . . . The larger size of C. magnificum is
its most distinguishing feature but the spiral striae have not been scen in
other species.” (Hanna.)

Order SYSTELLOMMATOPHORA

Ditremata Fischer, 1883, Manuel de Conchyliologie, p. 447.

Teletremata Pilsbry, 1898, Nautilus, 11:144.

Digonopora Suter, 1913, Man. New Zealand Moll., p. 808.

Oncidiacca and Soleolifera Thiele, 1931, Handbuch Syst. Weichtierk.. 2:483, 1SS.

~ Pulmonata in which the eyes are on contractile (not inversible) stalks;

body oval or lengthened, slug-like, the convex or keeled dorsal integument
without mantle-cavity or shell, extending down over head and on all sides.
Lung posterior, the breathing pore, nephridial opening and anus behind the
foot. Male genital opening on right side of the head, the female opening
about midway of right side of hyponotum.

This series of slugs, hitherto included in the Stylommatophora under
various names, is far more distinct from that group than are the Basommato-
phora.

Family XXIV. VERONICELLIDAE

Oblong, terrestrial slugs with rounded back and sharply angular lateral
borders, the integument being inflexed, forming a flat hyponotum on each
side of the long sole. Jaw low, arcuate, formed of vertical, parallel plates.
Radula with narrow central and wide lateral teeth, all unicuspid.

A tropical family. represented by one species in Florida.

Vaginulus (Latipes) olivaceus (Stearns). (Veronicella olivacea Stearns,
1871, Conchol. Memoranda, 8:1), was described from Nicaragua, but a slug
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thought to be the same species was collected by R. E. C. Stearns in 1866,
near Lobitos, about 40 miles south of San Francisco. It is believed to have
been introduced by commerce, as no further examples have been reported
from California. Cf. W. G. Binney, 1885, Man. Amer. Land Sh., p. 160;
H. B. Baker, 1925, Proc. Acad. Nat. Sci. Phila., 77:177, pl. 5, figs. 15-17.

VERONICELLA Blainville

Vero}-rlzlic.ella Blainville, 1817, Jour. de Physique, 85, 440, Pl. II, fig. 4, for V. lacvis
aimnv

Leidyula H. B. Baker, 1925, Proc. Acad. Nat. Sci. Phila.. 77:158, new section of

Veronicella for V. moreleti- (C. & F.), floridana (Leidy) and kraussii (Fér.).

“ Oval anus protected ventrally by an anterior flap so that the superficial
opening is a transverse crescentic slit which usually extends beyond right
edge of retracted foot; dorsum usually with two longitudinal dark bands;
spermathecal stalk elongate and cylindrical, joined by canalis junctor which
enters near base of terminal sac; female opening posterior to middle; hind-
gut and genitalia enter body wall in close juxtaposition; verge simply
cylindrical or with subspiral ridges acrocaul or practically so, but with ori-
fice surrounded by a granulate, chalky-white glans, retractor short and
stout; dart-papilla small with paired retractors.” (H. B. Baker.)

Our only species was doubtless derived from Cuba where it is abundant
and generally distributed. Just how a slug could make the sea voyage is
not clear, but perhaps among stones and earth held by the roots of a floating
tree.

Veronicella floridana (Leidy) Fig. 508.

Vaginulus floridanus Leidy, 1851, in Binney, Terr. Moll., 1:198, 237, 251, pl. 4—
Binney, 1852, Terr. Moll., 2:17, pl. 67.—W. G. Binney, 1858, Proc. Acad. Nat.
Sci. Phila.. p. 198, No. 49 (as V. florndianus).

Veronicella floridana Binney, W. G. Binney, 1878, Terr. Moll., 5:241. fig. 140, pl. v.
fig. P (jaw and teeth).

Veronicella (Leidyula) floridana Leldv H. B. Baker, 1925, Proc. Acad. Nat. Sci.
Phila., 77:167, pl. 4, figs. 12-14 (synonymy. anatomy and distribution) ; 1928,
Nautilus, 42:45.

“ Animal (contracted in alcohol) elongated oval, about four times as long
as broad, the sides very slightly curved, and the extremities circularly
rounded; back convex, regularly arched in every direction; surface very
slightly wrinkled; color dark ashy gray, mottled with black, with a median
whitish line, on each side of which, at about one-third the distance towards
the margin, is an ill-defined stripe of black; beneath drab colored; foot oc-
cupying about one-third the width; tentacles short, annulated, the lower
ones not very distinctly bifurcate. Length two and one-fourth inches;
breadth three-fourths of an inch.” (Binney.)

Froripa: Metaleechee Key, Charlotte Harbor, type locality; Punta Rassa; Mound
Key, Estero Bay; Cape Romano; Lake Worth, Miami and Long Pine Key ; Key Largo;
Lignumvitae Key; Sugarloaf Key; Key West; Dry Tortugas. Cusa: Generally dis-
tributed from Camaguey Province to Pinar del Rio.

This slug, which is doubtless an immigrant from Cuba, is our only repre-

sentative of a family which occurs almost everywhere in the tropics. V.
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Order MESOGASTROPODA
Family XXV. TRUNCATELLIDAE

The shell is imperforate, cylindrie, of few whorls by loss of the tapering
earlier portion, or if entire, elongate and many-whorled. Aperture oval;
peristome blunt. Operculum thin, corneous, subspiral.

The animal has a very large, long rostrum and tapering tentacles with
eyes sessile at their posterior baces. Foot short. Pallial cavity very large,
containing a small gill of many triangular ciliated lamellae. Radula (Fig.
569) with 3-1-3 teeth, the central triangular, unicuspid, with a mesially
interrupted row of basal denticles; laterals transverse with few large den-
ticles; marginals having a long body and numerous denticles.

Locomotion is by looping, the oral disc and the foot being advanced
alternately. Placed in water they are said to glide in the ordinary manner
of gastropods.

Distribution—Mainly tropical and subtropical regions, Truncatella in
the strand zone, Geomelania inland.

The Truncatellidae are a relatively late adaptation to life in the air, be-
ing closely similar to the marine Rissoidae in radula and shell.

Fig. 569. Marginal, lateral and central teeth of Truncatella pulchella form cartb-
aeensis, the outer marginal turned outward.

TRUNCATELLA Risso

Truncatella Risso, 1826, Hist. Nat. Eur. Mérid., 4:124.
Fidelis Risso, t.c., p. 121, for F. theresa Risso = young Truncalella.
Erpetometra Lowe, 1830, Zool. Jour., 5:300, for Cyclostoma truncatulum Drap.

Acmea Hartmann, 1821, Neue Alpina, 1:204-12, in part.—Iredale, 1915. Proc. Malac.
Soc. London, 11:332. Not the prior Acmea Hartmann, 1821. in Sturm’s
Deutschlands Fauna, vi Abtheil., 5 Heft, pp. 48, 49; cf. Pilsbry, 1926, Nautilus,
40:32.

Choristoma De Cristofori & Jan, 1832, Catalogus rerum nat. in mus. Josephi De
Cristophori et Georgii Jan, Mantissa, p. 5, sole species Ch. truncatula Drap.

Shell imperforate, cylindric, truncate, of few (usually 34 to 4}) convex

whorls, by loss of the tapering early whorls. The first 2} whorls are smooth,

forming the embryonic shell with obtuse apex. following whorls axially

ribbed, those of the adult shell ribbed or smooth. The aperture is ovate,

penetome continuous, somewhat expanded. Operculum corneous, subspiral.

Truncatella usually lives above ordinary high tides among stones, sea-
weed, and other strand debris, but never far from the sea. It is really an
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amphibious animal. The Rev. R. T. Lowe kept a specimen of T'. truncatula
about five weeks in a tin box without water, then fourteen weeks in a lace
bag wholly immersed in seawater.?? The specimens drawn in Fig. 570, with
others, lived without water in a stoppered glass jar on my laboratory table
thirty-seven days from the time they were collected. A few of them died,
but most were finally killed in an unsuccessful attempt to preserve them
extended. Notes on the locomotion made at that time by Dr. A. P. Brown
and the author follow:

“ After they are left to themselves for a short time, the animal protrudes
the operculum, with the foot and proboscis, which latter at once begins to
feel about until it encounters some firm substance, when the foot is fully
protruded. The foot is a squarish pad of about 1 square millimeter in area.
The proboscis may be extended to 1} mm. or more. It is waved to and fro
until it encounters the surface over which the animal moves, bending down-
ward at the same time. The foot, when fully protruded, is attached firmly
to the surface moved over; the proboscis is then raised and waved about
again, and crawling commences. The progression begins by a stretching for-
ward of the proboscis, its tip is then applied to the surface moved over, and
this tip flattens out until nearly the size of the foot. If the proboscis secures
a firm attachment, the foot may now be released, and either drawn up to the
attached proboscis by sliding the edge of the foot along the surface, or the
entire animal may be supported upon the proboscis and the foot raised clear
of the surface and drawn up to the probosciz, when its edge will rest on the
surface moved over. Perhaps more often the foot is raised anteriorly and
slid forward upon its posterior edge up to the attached proboscis; the posi-
tion assumed by the body of the animal being now the same as when 1t is
retracted into the shell. Starting from this position, the method of pro-
gression may be described as follows: The square pad of the foot is turned
down anteriorly until it is firmly attached to the surface moved over.
simultaneously the attachment of the proboseis is released and this is moved
to find another attachment; as soon as this is found the firm attachment of
the proboscis is effected again; then the entire shell is hitched forward as the
foot is lifted and brought up in contact with the under side of the proboseis.
In case the foot is lifted clear of the surface moved over, the posterior edge
of the foot touches the surface first; if not lifted clear of the ground, this
edge is slid or dragged over the surface until the foot comes up to the under

Fig. 570. Truncatella bilabiata. 1, proboscis and foot both in contact with th>
ground. the front part of foot being raitsed preparatory to forward movement. 2. near
the end of the forward step of the foot, the shell trailing far in the rear. 3. end of the
forward step of proboscix, the shell trailing far behind. This position is slightly anterior
to that shown in fig. 1. 4, 5, Tropicorbis obstructa geoscopus (Pilz. & Brn.). Antigua.
6. Truncatella bilabiata. End of forward step of the foot, the shell pulled forward.
This position is slightly later than that <shown in fiz. 2. Drawn by the author.

92 Zoological Journal, 5:300-302.
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side of the probosecis. Its posterior edge is then applied to the ground. and.
as the proboscis is loosened and raised, the foot turns down until it is firmly
in contact with the ground, and the waving about of the proboscis and its
final attachment proceeds ag before.

“The entire cycle of movements comprizing the ‘ step’ is executed in
four seconds or less, so that the animal will make 15 to 17 steps in a minute
when advancing steadily in one direction; and in these 15 to 17 steps it will
have moved over 20 to 25 mm. of surface. But it frequently happens that
the proboscis does not secure a firm attachment, and, when the step is at-
tempted, the proboscis slides back to the foot and the body is not advanced
at all. The proboscis is then raised and waved about, another step is at-
tempted, and generally succeeds. The animal may thus move forward in a
straight line or it may take quite an erratic course. The shell sometimes
rests upon the operculum, sometimes it is simply dragged along the ground:
and it is jerked forward when the foot is raised, sometimes supported upon
the operculum, but quite as often not. The muscles controling the move-
ment of the foot and of the proboscis can evidently act quite independently
of each other.

* The external soft parts of T. bilabiata arc very pale cartridge buff.
There is an ill-defined, flesh-tinted spot on the proboscis, caused by some
colored hody, perhaps the radula and its sack, shining through. The pro-
bosecis has faint annular wrinkles.

“ Compared with other land operculate snails we have seen alive, Trun-
catella is remarkable for the small size of the foot and the extraordinary
development of the proboseis.”

The locomotion of Pomatiopsis lapidaria (Say) has some resemblance
to this, but it differs in details, and is not so well adapted to land travel.
In the air its tentacles lie limply on the head, not held ereet as in Trunca-
tella.

Az minute young of not over two whorls occur with the old ones, I pre-
sume that the eggs are laid and the young develop on land; but no observa-
tions covering the ovipositing and early stages have come to my notice.

Key to species of Truncatella

Shell having a strong rib behind the outer and basal margins of the peristome.

Ribs strong. about 15 on the last whorl. ................coiiiiina. ... T. clathrus
Ribs moderate, more than 20 on the last whorl, or sometimes partially effaced.
T. bilabiata

Shell without a distinct rib behind the peristome.

Atlantic and Gulf species; shell ribbed throughout, or smooth except below suture.
T. pulchella

California species.
Shell ribbed throughout. ................ciiiiiiiiiiiii, T. stimpsoni
Shell smooth. .......ccoiiitiiiiii ittt T. californica
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times partly obsolete on the latter part of the last whorl. The peristome is
continued as a thick, rounded callus across the parietal wall.

Length 5 mm., diameter above aperture 1.8 mm.
Length 4 mm., diameter above aperture 1.6 mm.; 3} whorls, Key
Largo. .

Frormna: Atlantic coast at Micco and Rockledge. On the Keys seen from Key
Largo. Tavernier Key, Long Island, Bahia Honda, Summerland, Big Pine, Sugarloaf.
Boca Chica. Key West., On the west coast, Monroe Co. at Mormon Key, Rabbit Key.
Lossman's Key, Pavilion Keyv. Collier Co. at Fakahatchee Key, Key Marco, Blue Hill,
Little Marco. Buttonwood Key, Turner River Key. Lee Co. at La Costa Is., Starvation
Key, Punta Rassa. Cayo Tuna in San Carlos Bay. Mound Key in Estero Bay, Captiva
Island. St. James, Pine Island, and Dismal Key. DeSoto Co. at Little Gasparilla Island.
Pinellas Co. at Mullet Key, St. Petersburg, Pass-a-Grille, Clearwater Island. and Tarpon
Springs. Levy Co. at Cedar Keys. Cusa: right bank of the mouth of Canimar River
(Gundlach, type loc.). West Indies, generally distributed; Bermuda.

Like other truncatellas, this snail is extremely variable in size and sculp-
ture. The crest behind the lip varies from very high to quite small, those
seen from near the type locality having a crest like our third fig. or some-
what larger, but no Cuban examples scen have it as large as in Fig. 571 a.
The sculpture may be entire, or on the later whorls it may remain only near
the suture, the rest of the whorl being smooth and polished. These partly
smooth shells usually occur under the same stones with totally ribbed ones.

Shells in which the peristome is shortly free from the preceding whorl
occur in some West Indian lots.

Truncatella pulchella Pfeiffer Fig. 572 b, c.

Truncatella pulchella Pfeiffer, 1839, in Wiegmann’s Archiv f. Naturg. 5te Jahrg.
1:356; Dec. 1846, Zeitschr. f. Malak.. p. 186.—Kuester, Syst Conchyl. Cab.. p.
10. pl. 2, figs. 11-15.—~W. G. Binney. 1859, Terr. Moll.. 4:189, pl. 75. figs. 1, 9,
10; 1865, Land and Fresh-water Sh. N. A, part 3, p. 92.

“The shell is usually scarcely rimate, truncate when adult, clongate.
cylindric, gradually tapering above; with a glassy luster, amber-yellow or
almost colorless and translucent: finely ribbed, the riblets low, thread-like.
somewhat narrower than the intervals and nearly straight. The 4 to 43
whorls are pretty high, slowly increasing, convex, joined by an even, im-
pressed suture, the last whorl in front about a half higher than the penult:
compressed to a short keel below, which appears as the continuation of a
seam-like callus behind and parallel to the peristome, and ending without
a bend in the anterior half of the whorl. The aperture is rather wide, but
little oblique, and nearly elliptical; the peristome simple, somewhat ex-
panded, roundly advanced below, whereby the base of the aperture forms
an indistinet spout. Lip margins are connected by a thick, whitish callus.
Operculum thin, corneous. Height 2 to 24 lines, breadth § to $ lines.

* This species often occurs with very indistinet ribs, or ribs are wholly
wanting on the convexity of the whorls, and visible only as lengthened
papilla-like projections below the suture.” (Kuester.)

FrLorpa: Brickell's Hammock, Miami; The Keys to Key West; on the west coast

north to Tarpon Springs; Cedar Keys. Texas: Indianola (Dr. Hubbard); Corpus
Christi (C. D. Orchard).
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As T. caribaeensts has usually been considered to be a species distinet
from T. pulchella, we give a separate description and references. It differs
from pulchella chiefly by its larger size; but the series examined from the
Keys and elsewhere varies so gradually that no definite point for separation
of the lots is evident. T. pulchella is here accepted as a polytypic species,
including caribaeensis and succinea.

The type figure represents a specimen of maximum size and completely
ribbed, such as Fig. 572a. The locality was left to be inferred from the
name, and Grand Bay, Guadeloupe is here selected as type locality, with
No. 59131 A.N.S.P. as neotypes. These specimens being closely similar to
Fig. 572a.

Truncatella stimpsoni Stearns Fig. 573 b.

Truncatella stimpsonii Stearns, 1872, Proc. Cal. Acad. Sci., 4:249, pl. 1, fig. 5.—Orcutt,
1885, Proc. U.S. Nat. Mus, 8:44; 1919, Nautilus, 33:65.—Moellendorff, 1897,
Nachrbl. d. m. Ges., 29:31.—Fred Baker, 1902, Nautilus, 16:42 (San Martin
Island) —Pilsbry, 1927, Proc. Cal. Acad. Sci. (4), 16:187, pl. 7, figs. 10, 12-14.—
Baily, 1935, West Coast Shells, p. 208, fig. 193.—Lowe, 1913, Nautilus, 27:27.

“ Shell cylindrical, solid, light reddish horn-color, or amber; shining,
slightly decreasing in size towards apex; closely and strongly longitudinally
ribbed, the ribs even, regular and interrupted only by the suture: upper
whorls wanting, remaining whorls, 4; aperture oval, somewhat oblique,
slightly angulated above; peristome continuous, thickened and moderately
angulated at its junction with the body whorl. Length of largest specimen,
22 inch; length of aperture, .06 inch.” (Stearns.)

Length 4.5 mm., 3} whorls, to length 5.2 mm., 43 whorls.

CALIFORNIA: False Bay. near San Diego (H. Hemphill), Type in U.S. Nat. Mus.
Famtypes 10553 A.NS.P.; La Jolla (Orcutt); The Isthmus, S. Catalina Island (Pilsbry).
ﬁo;rm) CaLirorNIA: San Geronimo Island (H. N. Lowe); San Martin Island (Fred

aKer).

This species differs from T. californica by being distinctly ribbed. There
is often a low crest separated from the lip by a narrow groove, both being
weak or obsolete in many specimens.

It appears to intergrade with T'. californica in a small number of speci-
mens. In a lot of several hundred californica from the Isthmus, Santa Cata-
lina Island, there were about a dozen T. stimpsont, and a few specimens
intermediate in sculpture.

A related but probably distinet form is T. guadalupensis Pilsbry, from
Guadalupe island, off Lower California (7. stimpsoni guadalupensis Pilsbry,
1901, Nautilus, 15:83; T. guadalupensis Pilsbry, 1927, Proc. Cal. Acad. Sci.,
4th Ser., 16:176, pl. 7, fig. 11).

Truncatella californica Pfeiffer Fig. 573 a.

Truncatella californica Pfeiffer, 1857, Proc. Zool. Soc. London, p. 111; Monogr.
Pneum. Viv.,, 2:7.—W. G. Binney, 1859. Terr. Moll., 4:28, pl. 79. figs. 20. 22;
1865, Land and Fresh-water Sh. N.A., 3:100, fig. 202.—Fred Baker, Nautilus,
16:41.
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the posterior to the anterior, the waves moving forward alternately on the
two margins of the foot, and with its advance, first on the right side and
then on the left side, producing a swaying gait that is characteristic of the
movement of all the land operculates [of this family]. The wave movement
i= quite independent in the two sides of the foot, and this is easily seen when
the animal is examined from the under side, when crawling over a surface of
glass. As the wave passes off at the anterior end of the foot on one side
the succeeding wave begins at the posterior end of the other side, and thus
the animal acquires the waddling or swaying gait characteristic of this type
of movement. As the wave passes off anteriorly a part of the foot is lifted
and moved forward; as the wave appears at the posterior end a part of the
foot is lifted and moved forward also, so that seen from the front or rear
especially, the animal seems to be walking upon stumpy legs, and the move-
ment recalls that of an elephant seen from the rear. The trail made, when
moving over dry surfaces (as the animals normally have to when in their
native habitat), is double, only the edges of the foot being involved, and
this double trail may always be seen when these snails are actively moving
about.

* When moving, the shell is carried balanced on the operculum, and to
obtain this balance requires some care on the part of the animal, but once
the shell is adjusted to the proper position the animal moves evenly, the
shell swaying from side to side from the passage of the alternate waves of
contraction of the foot. The balancing of the shell on the operculum was
common to all of the species examined, and undoubtedly it seems to distri-
bute the weight more evenly on the foot, at the same time raising the shell
quite clear of the surface on which the animal is moving.”

In the Old World subfamily Pomatiasinae the front and back surfaces
of the raised waves of progre=sion remain in contact, sliding upon each other,
and the snout, while distinctly emarginate in front, is not decidedly forked.*

In American genera, subfamily Chondropomatinae, so far as known,
the waves are open, and the rostrum iz distinctly forked in front. There
iz no invariable difference in the radulae of these subfamilies.

Subfamily CHONDROPOMATINAE

CHONDROPOMA Pfeiffer

Chondropoma Pfeiffer, 1847, Zeitschr. f. Malak.. 4:109.—Petit de la Saus-aye, 1850,
Jour. de Conchyl.,, 1:38, (. sagra d’'Orb. Designated type.

The shell is umbilicate, oblong-conic or turbinate, often truncate in the
adult stage; with sculpture of axial threads or axial and spiral threads.
Peristome without breathing pore or tube. Operculum cartilaginous with
some caleareous granules on the outer face.

94 This is the case in Pomalias, at least; in other Old World genera the conditions
are unknown.
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Frorma: all of the Keys to Key West, which is here selected ay type locality, No.
170426 AN .3.P. beings taken as neotype. Mainland, on the Atlantic coastal ridge,
from Miami to Long Pine Key. Near Gordon’s Pass, Monroe Co.; a single dead shell
found at Naples, Collier Co. (J. L. Baily, Nautilus, 54:32).

OPISTHOSIPHON Dall

Opisthosiphon Dall, 1905, Proc. Malac. Soc. London, 6:209.—Torre & Bartsch, 1941,
Proc. U.S. Nat. Museum, 89:162.

The =hell is ovate to cylindro-conic, usually truncate, about 4 whorls
remaining, with sculpture of axial and sometimes spiral threads. Aperture
shortly oval or nearly round, the peristome double, at the posterior angle
produced in a short, erect or recurved breathing tube, which opens into the
cavity of the whorl by a minute pore.

The operculum (Fig. 575 e) has a calcareous layer of retractively slant-
ing lamellae which do not quite reach to the outer edge of the chondroid
plate, and are not united at the outer ends.

Type 0. bahamensis “ Shuttleworth ” Pfeiffer.

Opisthosiphon bahamensis (Pfeiffer) Fig. 575 d, e.
* Cyclostoma bahamense Shuttleworth, on labels in Cuming and Bland collections,”
Pfeiffer, in synonymy of—

C'tenopoma bahamense “ Shuttleworth ", Pfeiffer, 1865, Mon. Pneumon. Viv., sup-
plem. 2, p. 115.

Choanopoma (('tenopoma) bahamense Shutt., Pilsbry, 1896, Nautilus, 10:96 (Key
West).

Opisthosiphon bahamensis Shuttl., Dall, 1904, Smiths. Misc. Coll., 47:450; 1905, Proc.
Malac. Soc. London, 6:209.—Clench, 1935, Mem. Soc. Cubana Hist, Nat., 12:314.

Opisthosolen biformis var. bahamensis Shuttl., Dall, 1905, in Shattuck, The Bahama
Islands, p. 42 (Nassau, N.P., Andros, Abaco); corrected to Opisthosiphon ba-
hamensis in Errata preceding the general index.

The =hell is perforate, oblong-conic, truncate, about 3} to 4 moderately
convex whorls remaining in adults. Surface matt, cartridge buff to dull red-
dish, uniform or with narrow, interrupted light brown bands. Sculpture of
close riblets narrower than their intervals, nearly every one terminating in a
compressed enlargement sharply denticulating the suture. There are a few
very weak spiral cords around the umbilicus, but spirals are scarcely visible
on the rest of the shell. The aperture is broadly oval. Peristome broad
and flat, with a slightly projecting inner rim. Behind the upper angle the
peristome is built up in a hood-like tube, more or less recurved, and opening
through a minute pore a short distance within the upper angle of the aper-
ture.

Length 9.2 mm., diameter 5.1 mm. Key West.
Length 7.8 mm., diameter 44 mm. Key West.

Froripa: Key West (Dr. W. H. Rush, US.N., 1897). BanaMmas: type locality New
Providence.

Dr. Rush collected this species in some numbers, but unfortunately I did
not get the exact locality from him, and I do not know that any later col-
lector has found it.

The Florida specimens are very light buff with or without faint inter- -
rupted bands. None of them reach as large a size as most of the New Provi-
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dence shells seen, though equally small individuals occur exceptionally in
the Bahamas.

W. G. Binney in 1865 (Land and Fresh-water Shells of N.A., part 3,
p. 97, fig. 195) figured a specimen of the Cuban Rhytidopoma rugulosum
(Pfr.) said to have been found in Florida, without more definite locality.
None are known to have been taken since.

» * » » «*

Adelopoma costaricense Bartsch and Morrison, a minute (2.3 mm. long)
pupiform, round-mouthed snail with ribbed surface, has been found at
Charleston, South Carolina. A specimen identified as this Central American
species was found in a light trap for insects set near the edge of a marsh on
the grounds of the wartime Stark General Hospital, northeastern outskirts
of Charleston. Whether the little snail went into this trap on its own or
was carried there by some flying insect to which it clung, cannot be decided.
Recorded by Fritz Haas, July 1947, Nautilus, 61:33. It was not stated
whether the trap had previously been used elsewhere.

Order ARCHAEOGASTROPODA
Family XXVII. HELICINIDAE

Helicinadae Guilding, 1828, Zoological Journal, 3:528.

Helicinidae Gray, 1842, Syn. Brit. Mus., p. 91.—Wagner, 1902-1911 Die Familie Heli-
cinidae, in Syst. Conchyl. Cab. (n.F.). 1 (monograph) —H. B. Baker, 1922, Proc.
Acad. Nat. Sci. Phila., 74:29-67 (radula); 1926, Same Proc., 78:35-56.
(anatomy).

The shell varies from strongly depressed to conic, is composed of rather
few whorls, and is imperforate, the umbilical region occupied by a callous
pad. The operculum has a thin or moderate calcareous layer, and is mainly
concentric, or it may be paucispiral. The radula is rhipidoglossate. The
foot is rather broad, not divided. Locomotion is rhythmic and retrograde
(in species of Helicina examined).

Distribution—Tropical and north temperate America; eastern border
of Asia, from Japan south; many islands of the Pacific.

This mainly tropical family, of about twenty genera and many species,
is represented within our limits by five species belonging to three genera.

Key to species of Helicinidae

Surface with distinet, retractively axial striation.

Shell minute (diam. 2 to 25 mm.), strongly depressed; southern Florida.
Lucidella tantilla

Shell larger (diam. 6 to 8 mm.), subglobose; Central and Northern States.
Hendersonia occulla

Surface smoothish, or with very minute, forwardly descending corrugation.

Spire_highly conic; height and diam. nearly equal; diam. 8 to 11 mm. southern
TeXas. o e e Hclicina chrysocheila

Spire of medium height ; diam. exceeding height.
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shell globose, with broadly rounded periphery, diam. 7.5 mm. or less; a blunt
projection at the base of columella.

Lip not much thickened. ..............cciiiiiiiiL Helicina orbiculata

Lip very thick. ... ittt iiiiienaans Helicina o. tropica

Shell very obtusely subangular at periphery, the shape somewhat approaching
trochiform; no distinct tooth at base of columella. Southern Florida.
Helicina clappi

HELICINA Lamarck

Helicina Lamarck, 1799, Prodome nouv. Class. Coquilles, Mém. Soc. Hist. Nat.
Paris, 1:76; 1801, Syst, An. sans Vert.,, p. 4. Type Helicina neritella lam.,
based upon Lister, pl. 61, fig. 59.

The shell varies in form from subglobose to depressed, sometimes bicon-
vex with carinate periphery; having a conic but usually short spire of few
whorls. The aperture has a straight inner margin, and an expanded or
thickened peristome, the widely separated ends of the lip united by a callus,
which spreads as a heavy pad over the axial region. The internal partitions
of the spire are absorbed.

Fig. 576. a, Helicina orbiculata tropica, external and internal views of operculum.
b, Hendersonia occulla, external outline of operculum.

The operculum is approximately semicircular but the upper end some-
what narrowed, the lower end rounded, parietal margin nearly straight.
External face somewhat concave, with a sigmoid ridge close to the straight
margin. Increment concentric, the nucleus about midway of the length near
the sigimoid ridge (Fig. 576a, H. orbiculata tropica).

Distribution—Tropical and subtropical America.

Locomotion is rhythmic and retrograde. Helicina glides evenly like
most land snails. The rather broad foot is indistinctly tripartite, the
median locomotive band only showing numerous rather close muscular
waves, which move from the front backward.

Paleontology.—Helicina is a somewhat abundant fossil in the Lower
Miocene silex bed at Ballast Point, Tampa, Florida. The species appear
to belong to the Oligyra group.

Helicina ballista Dall, 1890, Trans. Wagner Inst., 3:3 pl. 1, fig. 2, 2a.

Helicina ballista tampae Dall, Le., p. 4.
Helicina posti Dall, 1915, U.S. Nat. Mus., Bull. 80, p. 113, pl. 5, fig. 7.
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Fig. 577. Living helicinas. a, Helicina clappi. b, Helicina orbiculata.
Subgenus HELICINA s. str.

Helicina clappi Pilsbry Figs. 577 a, 578 a, b, ¢.
Helicina orbiculata clappi Pilsbry, 1909, Nautilus, 23:90.—Vanatta, Nautilus, 26:18-
21, 32-34.

The shell is less globose than orbiculata, tending to a more trochiform
shape, the last whorl being very obtusely subangular at the periphery. The
outer lip is more broadly expanded, thin, and there is only a weak angle
or none at the junction of columella and basal lip. The color is white, very
pale citrine, white with two red bands, or uniform red, the lip and apex pale.

Height 8 mm., diameter 9 mm.
Height 7 mm., diameter 8 mm.
Height 6.1 mm., diameter 7.3 mm.

FLoripa: Atlantic coastal ridge from Palm Beach to Royal Palm State Park. The
Keys; seen from Lower Matecumbe, Lignum Vitae, Long Key, Noname Key, Big Pine.
Sugarloaf, Snipe Key, Boca Chica, Key West. On the west coast seen from Cape Sable.
Fakahatchee Key, Key Marco, Collier Co. and from Evans plantation on the Manatee
River, Manatee Co.; Cedar Keys (Hemphill in US.N.M.).

The back is blackish, tentacles and rostrum gray, decidedly darker than
in H. orbiculata; the foot elsewhere transparent whitish.

.On the east coast the known localities for H. clappt are not numerous.
In 1899 I took specimens in what is now the city of Palm Beach. Tt has
been found at Lake Worth, and in Broward County at New River. It is
abundant around Miami, the type locality (Type no. 77065 A.N.S.P.) its
occurrence at Cedar Keys is remarkable, that being widely detached from
other known localities.
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light pink, and there is sometimes a purplish tc reddish band on the upper
surface. It is variable in size from height 9 mm., diameter 8.3 mm., to
height 11 mm., diameter 11.5 mm. The golden color of the peristome fades
somewhat after death. The interior of the aperture varies from coral red
to light yellow, and shows the external band when present. Some specimens
are pure white, outside and within. The operculum is kaiser brown or a
little redder, with a very strong sigmoid rib. These notes are from Mexican
shells (states of Tamaulipas and San Luis Potosi), as I have not seen Texan
shells. Unfortunately the locality records for Texas are rather indefinite.
Ferriss, who collected in the southern corner of the state, did not find it.

Subgenus OLIGYRA Say

Olygyra Say, 1818, Jour. Acad. Nat. Sci. Phila., 1, part 2, p. 283, for O. orbiculata
only.

Oligyra Say, 1819, Third Amer. edit. Nicholson’s British Encyclopedia, 4, tenth page
of art. Conchology.—H. B. Baker, 1922, Proc. Acad. Nat. Sci. Phila., 74:43; 1926,
78:39.

Orbiculata Wagner, 1905, type H. orbiculata Say (cf. Baker, 1922, p. 43).

This group comprises globose helicinas of Mexico, the southern United
States and Bermuda.

The spelling “ Olygyra ” was apparently a clerical error, since Say him-
self corrected it to Oligyra in 1819, the name being from éAlyos, yvpss, few
whorls.

Helicing orbiculata (Say) Fig. 579 a-e.
Olygyra orbiculata Say, 1818, Jour. Acad. Nat. Sci. Phila., part 2, p. 283—H. B.
Baker, 1922, Proc. Acad. Nat. Sci. Phila., 74:44.

Helicina orbiculata Say, American Conchology, pl. 46, figs. 1, 2, 3.—Gould in Binney,
1852, Terr. Moll., 2:352, pl. 73; pl. 74, fig. 3.—~W. G. Binney, 1865, Land and
Fresh-water Shells N. A., part 3, Smiths. Misc. Coll., 144:108, fig. 217.—Wagner,
Syst. Conchyl. Cab., Helicinidae, p. 301, pl. 61, figs. 1-6.95—Pilsbry, 1909, Nau-
tilus, 23:89 (subspecies).

Helicina hanleyana Pfeiffer, 1848, Proc. Zool. Soc. Lond.. p. 122; 1852, Mon. Pneum.
Viv,, 1:376; Conchyl Cab.. p. 38, pl. 9, figs. 7, 8 (New Orleans, Sallé).

Helicina suborbiculata Say is an unpublished name cited as a synonym of H. orbicu-
lata by Wagner, l.c.

The shell is globose with low, conic spire, of about 4} weakly convex,
slowly increasing whorls, the last one broadly rounded peripherally. The
surface has little gloss, shows some faint striation, and frequently there are
a few weakly impressed spiral lines, widely spread, two or three being above
the periphery of the last whorl. Under strong magnification a fine for-
wardly descending crinkling is seen in places, but usually this is rather
indistinet. Color warm white or buff, often with cinnamon bands above
and below the periphery, and fading towards suture and base, or cinnamon

95 Wagner (l.c,, p. 390) in his explanation of plate 61, states that figs. 1-5 are speci-
mens from Woodville, Alabama, and fig. 6 is from Texas. These localities were trans-
posed; figs. 1-5 are the Texan H. o. tropica, while fig. 6 agrees with H. orbiculata from
Woodville, Alabama.
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Isle, Jeflerson Parish; New Orleans. ARkANsas: BEurcka Springs, Carroll Co.; Magnet
Cove, Hot Springs Co.; Mabelvale, Pulaski Co. Missounr: Chadwick, Christian Co.;
Fox Creek Gap, St. Louis Co. OKLAHOMA: 7 mi. south of Antlers.

Besides the variation in color to be scen in most populations, there is
some sporadic local variation in size, some lots being all small, probably
traccable to ecologic conditions.

In some southwestern localities, such as Vicksburg, Mississippi, recent
specimens measure 6.2 to 7.4 mm. in diameter, and some have the thick
tropica lip.

Helicina orbiculata tropica Pfeiffer Fig. 579 f-h.

Hclicina tropica * Jan.” Pfeiffer, Syst. Conchyl. Cab., p. 37, pl. 4, figs. 9, 10; 1852.
Monogr. Pneum. Viv,, p. 374.

Hclicina orbiculata tropica “ Jan” Pfr., Pilsbry, 1896, Proc. Acad. Nat. Sci. Phila.
p. 534; 1908, same Proc., p. 125.—E. P. Cheatum, 1934, Nautilus, 47:147 (on
trees).

Hclicina subtropica, mentioned by W. D. Averill, Sept. 1886, Conchologists Ex-
change. 1, no. 3, as a synonym of H. tropica Jan. said to=H. orbiculata—
J. A. Singley, Nov., 1886, Conch. Exch., 1:26 as= H. orbiculata.

The shell is more solid than H. orbiculata, usually either white or pink,
sometimes with a pale peripheral band. Peristome much thicker, typically
having a bevelled thickening beyond the reflected lip.

Height 7.5 mm., diameter 8.4 mm.
Height 6.0 mm., diameter 7.7 mm.

ARKANsas: Blue Mountain Station, Logan Co.; Rogers, Benton Co. (Pilsbry) ; Sul-
phur City. Washington Co. (A. J. Brown); Rocky Comfort, Little River Co. (J. H.
Ferriss), OxrLAHOMA: Limestone Gap (Pilsbry). Texas: throughout the eastern part
of the state, west at least to a line from Montague Co. to the mouth of the Pecos River.
Seen from the following counties: Bell, Bexar, Bowie, Brazoria, Burlison. Cameron,
Comal. Dallas. Fayette, Fort Bend, Fort Bowie, Frio. Galveston, Grayson, Guadalupe.
Harris, Hays, Hidalgo, Houston, Lee, Live Oak, McLennon. Medina. Montague, Nueces,
Traviz, Uvalde, Val Verde, Victoria. MEgXico: in the states of Coahuila, Tamaulipas
and Nuevo Leon.

Although the race tropica has its fullest development in the Cretaceous
terrain of Texas it also extends eastward into Tertiary areas. Collectors
recognize that specimens not distinguishable from orbiculata are sometimes
found in tropica territory. There is no hard and fast line between them.
But the difference between orbiculata and tropica is not solely a matter of
pH. for in wholly caleareous tracts in Florida and Alabama the helicinas
retain their typical orbiculata characters. The modification is correlated
with geographic range, therefore of subspecific significance.

Professor E. P. Cheatum writes: *“ H. o. tropica is one of the most abun-
dant species of terrestrial gastropods occurring in Dallas County. Texas.
After a light shower one can collect hundreds of individuals that are creep-
ing over weeds and grasses in many pasture lands. Since it is a snail that
is especially hardy and has a great resistance to drouth, individuals appear
to be as abundant in exposed areas as in protected woodland regions. The
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writer has frequently observed a tendency of this species to ascend trees.
Ordinarily the animal does not get more than five or six feet above the
ground. However, a recent field trip to a sparsely wooded region six miles
southwest of Dallas, revealed a *tree-climbing’ colony of H. orbiculata.
Hundreds of snails were found attached to the bark of hackberry ((Celtis
occidentalis) and cedar elin (Ulmus crassifolia) trees. Some had only be-
gun their ascent of the trees, whereas others had attained a height of ap-
proximately 12 to 14 feet above the ground.”

LUCIDELLA Swainson

Lucidella Swainson, 1840, Malacology, pp. 194, 330. Monotype L. aureola (Fir)—
H. B. Baker, 1922. Proc. Acad. Nat. Sci. Phila., 74:53 (radula).

Trochiform or depressed helicinids with strong, or at least distinet, spiral
sculpture (or in the subgenus Poeniella, axial sculpture). Axial callus
rather small, the surface slightly concave around it. Operculum with very
thin calcareous layer, concentric, with the nucleus subcentral or near the
straight side.

Distribution—Tropical America.

Subgenus POENIELLA H. B. Baker

Poceniella H. B. Baker, 1923, Occas, Pap. Mus. Zool, Univ. Mich., No. 137, p. 23,
type H. (plicatula) christophori Pils. (1897), from St. Kitts.

“ The shell sculpture consists of axial instead of spiral riblets.” (H.B.B.)

Lucidella tantilla (Pilsbry) Fig. 580.
Helicina tantilla Pilsbry, 1902, Nautilus, 16:53; 1905. Nautilus 19:38 (Duck & Grassy
Keys) —Vanatta, 1912, Nautilus, 26:32, 34.—Walker, 1917, Nautilus, 31:57
(Long Key).
Lucidella tantilla Pils.. Clapp, 1913, Nautilus, 27:63 (Bimini Islands); 1921, 34:108
(Chokoloskee Key).—Ramsden, 1914, Nautilus, 28:50, pl. 2, fig. 5 (Cuba).

Lucidella (Poeniella) tantilla Pilsbry, Clench, 1937, Proc. New Engl. Zool. Club,
16:77 (Great Abaco and other islets of the Little Bahama Bank); 1942, Proc.
New Engl. Zool. Club, 19:56 (Bimini Islands).

The faintly yellowiszh, minute shell is strongly depressed, biconvex with
rounded periphery, slightly concave around the nearly flat axial callus; of
3} moderately convex whorls which increase slowly to the last, which is
about twice the width of the preceding. The suture is rather deeply im-
pressed. Surface glossy, very minutely and regularly striate, the striae
fully as wide as their intervals, which show weak traces of spiral striation
in quite fresh shells. The oblique aperture is semirotund. Peristome
slightly expanding, thickened and blunt, its face rounded; the basal margin
straight. The axial callus is rather small, minutely pitted. Height 1.35
mm., diameter 2.5 mm.

FLoripA: Palm Beach 96 (Pilsbry), Type 77349 ANSP. The Keys: scen from
Pumpkin Key (Clapp), Long Island (Morgan Hebard), Lignum Vitae Key (Pilsbry),

96 A single dead specimen was gathered in June, 1899, with other small land shells,
in undisturbed woodland about a quarter mile from the Atlantic beach. a place now
long time within the city. I believe that there is no other record from the Atlantic
coastal ridge, though it probably occurs south to Miami.
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reference of fossils is. not a matter of positive demonstration. However, 1
have not much doubt that the following species belong here.
HENDERSONIA EVANSTONENsIS (White), Paleocene of southwestern

Wyoming. (= Helix evanstonensis White, US. Geol. and Geogr. Surv.
Terr., Bull. 4, p. 714.—Helicina evanstonensis Russell, 1931, Bull. Amer.
Paleont., No. 64, p. 14, pl. 2. figs. 1-6).

HexpERsONIA OREGONA (Hanna), John Day Lower Miocene, Oregon.
(= Helicina oregona Hanna, 1820, Univ. Oregon Pub., No. 6, p. 4.)

Hendersonia occulta (Say) Fig. 581.

Helicina occulta Say, 1831, Transylvania Jour. of Medicine, 4:528; Amer. Conch.,
No. 5, pl. 46, figs. 4-6.—Binney, 1851, Terr. Moll., 1:182; 2:356, pl. 74, figs. 1
(recent). 2 (fossil) —W. G. Binney, 1865, LLand and Fresh-water Shells N.A.,
Part 3, p. 111.—Leland, 1869, Amer. Jour. Conch,, 5:118.—Tryon, 1870, Amer.
Jour. Conch., 4:12 (Lexington, Va.) —Witter, 1883, Mollusca of Muscatine
County and vicinity, p. 24 (Eldora, Ia.).—R. E. Call, 1887, Bull. Washburn Col-
lege, 2:18 (S. Pittsburg, Tenn.).—Holzinger, 1888, 16th Ann. Rep. Geol. and
Nat. Hist. Surv. Minn., p. 491.—Pilsbry, 1896, Proc. Acad. Nat. Sei. Phila., p.
491; 1900, same Proc., p. 116 (Tennessee) ; 1897, Nautilus, 11:46—G. T. Mars-
ton. 1890, Nautilus, 3:113 (Wis.).—~Walker & Pilsbry, 1902, Proc. A.N .S.Phila.,
p. 421.—B. Shimek, 1904, Proc. Davenport Acad. Sci., 9:173; 1905, Jour. of Geol.,
13:232; 1919, Proc. Iowa Acad. Sci., 26:385; 1930, Nautilus, 43:111.

Hendersonia occulta (Say), H. B. Baker, 1922, Proc. Acad. Nat. Sci. Phila., 74:41;
1925, same Proc., 77, 273; 1926. same Proc., 78:35 (anatomy).

Helicina occulina Say, D. D. Owen, 1852, Rep. Geol. Surv. Wis.. Jowa, and Minn.,
p. 132. (Misspelling.)

Helicina occulata Say, R. E. Call, 1881, Amer. Nat., 15:586, 784. (Misspelling.)

Helicina rubella Green, 1832, Doughty’s Cabinet Nat. Hist. and Rural Sports, 2:291
(Hills of western Pennsylvania).

Helicina occulta rubella Green, Morrison, 1928, Nautilus, 43:45 (Crawford Co. Wis..

in “ Driftless area ).

Pleistocene (loess) form.—The shell is somewhat depressed but with
conic #pire, rather solid, of 4} to 5 nearly flat whorls which increase slowly,
the suture scarcely impressed. Surface dull, with sculpture of rather sharp,
fine striae after the smooth embryonic whorl. The periphery has a more
or less sharply traced keel, which may extend to the end of the whorl, or
the last third or half of the whorl may be narrowly rounded, only faintly
or not keeled (but the periphery is always acutely keeled in immature
stages). The aperture is oblique, subtriangular to semicircular. The peri-
stome is narrowly expanded and strongly thickened, with rounded face.
The axial callus is rather small, level with the base. The type being fos-
sil, shows no color.

Height 5.5 mm., diameter 6.9 mm.
Height 4.8 mm., diameter 6.0 mm.
Height 5.0 mm., diameter 6.7 mm.
Height 4.6 mm., diameter 6.3 mm.
Height 4.1 mm., diameter 5.6 mm.
Height 6.0 mm., diameter 7.7 mm.

Type.

New Harmony.
New Harmony.
Des Moines.

Des Moines.

St. Louis Co., Mo.

“ The fossil specimens, of which the writer has examined several thous-
and from nearly a hundred different localities in the northern Mississippi
and Missouri valleys, range from 5 to 7.25 mm. diameter, the average being
about 6 mm.” (Shimek.)
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It lives on well-shaded, leafy and rather humid slopes, on limestone ter-
rains so far as I have collected it. At Iowa City it is preyed upon by
Haplotrema concavum, which gains access to the animal by cutting a hole
in the shell in front of the aperture.

H. occulta has a somewhat extensive literature which has been admirably
summarized by Shimek in four papers cited above, which contain also his
own wide-spread observations.

H. occulta was described from loess fossil specimens from south of New
Harmony, Indiana (Type No. 10600 A.N.S.K);g;me authors have given
subspecific standing to the Recent form, but as Shimek held, there is no
adequate basis for such rank. The most that can be =aid is that the average
size of living specimens is a little greater, but the overlap in shell diameter
of living and loess populations includes a very large majority of the speci-
mens. The largest loess specimen I have measured is only 0.3 mm. smaller
than the largest Recent shell. In some marginal Pleistocene localities such
as New Harmony, Ind., St. Louis, Mo., and Dyersburg, Tenn., the fossil
shells are as large as any living ones. That the Iowa loess shells average
slightly smaller is apparently due to a dryer climate there in interglacial
times. The prominence of the keel on the last whorl varies about equally
in living and fossil specimens.

The distribution of H. occulta as a Pleistocene fossil has been investi-
gated by Dr. Shimek, from whose paper of 1919 the following extracts are
quoted.

“ The northern limit of the fossils, o far as observed, is approximately
indicated by a series of loops drawn from Ponca, Nebraska, to Carroll, Des
Moines, Colfax, Iowa City, Muscatine, and Davenport, Iowa; Rock Island
and Joy, Illinois, and Sullivan County, Indiana. The fossils have been
found at all the border localities mentioned in this discussion, and at many
points within that border.

“ Westward the fossils extend into eastern Nebraska (as far as the writer
has been able to determine) to a line drawn from Ponca through West Point,
Bruno and Lincoln to Peru. Numerous collections of loess fossils have been
made by the writer west of thix line, notably at Beemer, Howells, Clarkson,
Milligan, Abie, Atlanta, Oxford, North Platte, cte., but not a single Helicina
was found among them.

“ The species is rather abundant in the loess along Missouri river from
near Sioux City, Iowa, and Ponca, Nebraska, to St. Joseph, Missouri, at
some localities being more common on one side of the river, and at some on
the other. It also extends back from the river, especially along the larger
tributaries, for many miles,—in Nebraska to the line indicated, and in Iowa
to an irregular curve drawn from Hamburg to Carroll, and thence to Sioux
City and Westfield. The latter curve practically forms the eastern limit
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of the main body of the Missouri valley loess on the east side of the river
in Towa, and our species has been found in every county within that area
south of Sioux City.

“South of the Iowa line the loess is more clearly limited to the bluffs of
the Missouri valley. The species is common in Atchison county, Missouri.
at Peru, Nebraska, and St. Joseph, Missouri, and extends thence locally
along the Missouri to St. Louis county, Missouri. It has been reported
specifically from Jackson, Howard (Sampson), Cooper (Sampson), and St.
Louis counties, being designated as a “ Pleistocene " fossil by Sampson.

“ The known southern limit of the fossil form has been extended along
the east side of the Mississippi almost to the south line of Tennessee.

“ Not only is our species common at Hickman, Kentucky, but the writer
collected numerous specimens in Tennessee, at Dyersburg, Ashport bluff,
near Covington, and at Fulton. The Dyersburg specimens range from 6 to
8 mm. in greater diameter, thus equaling the largest recent specimens re-
ported by Walker and Pilsbry from Mount Mitchell, North Carolina. Below
Dyersburg the species is less common, and ranges from 6 to 7.5 mm. in diam-
eter. It should be noted that H. orbiculata, the southern species, was not
found in any of the Tennessee localities here cited.”
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AppitioNns AND CORRECTIONS

Having lived long, I have experienced many
instances of being obliged, by better information
or fuller consideration, to change my opinions,
even in important subjects—B. FRANKLIN.

VoutrME I

P. vii, fifth line from bottom: for xvi, read xvi. Last four lines: for
X1x, read XvII.

P. x, for p. 203, read 263, and for p. 205, read 265.

P. 4, for Subgenus Cryptomphalus (Ag.) Charp., read

Subgenus CORNU Born

Cornu Born, 1778, Index rerum naturalium Musei Caesarei Vindobonensis, pars 1,
Testacea, p. 371, for Cornu copiae Born (=scalariform Heliz aspersa Miill.),
figured on unlettered plate.

This name was not used in my text because I thought that a genus
founded on an abnormal specimen was invalid. However, nothing in the
International code seems to exclude such names.

Since the publication of the first volume of this work, a thorough inves-
tigation of the dates of the several parts of Férussac’s Prodrome and His-
toire has been made by Mr. A. S. Kennard (Proc. Malac. Soc. London. 25:
12-14, 105-118). This is important because knowledge of all the facts, not
accessible hitherto to taxonomists, leads to some radical changes in nomen-
clature. Generic and subgeneric names hitherto credited to Férussac prove
to be untenable or of different application, now that their history is fully
known.

Férussac has been a major nuisance in nomenclature. A systematist
without insight, his originality was exercized in proposing a host of names,
largely superfluous, and for heterogeneous assemblages of species.

P. 12, for Theba Risso, read:

HELICELLA Férussac

Cf. Kennard, 1941, Jour. Conch. 21:265; 1242, Proc. Malac. Soc. London,
25:115. Type Helixr subdentata Fér.
P. 13, line 1: for Theba pisana read HELICELLA P1saNa (Miiller).

Family 1I. JACOSTIDAE n.n.

This name replaces Helicellidae, this work 1:14.

P. 21, for Helicella, substitute Jacosta Gray, March 1, 1821, London
Medical Repository, 15:236, for H. Jacosta albella Drap.— H. explanata
Miiller. |

P. 22, for Helicella elegans, read Jacosta elegans (Gmelin).

P. 23: delete the paragraph relating to Cochlicella acuta Miill.
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P. 24. Family III. HELMINTHOGLYPTIDAE

This family includes Xanthonycidae Strebel & Pfeffer, 1880, (Beitrag
mexikanischer Land- und Siisswasser-Conchyl. Theil IV, p. 25}, which is the
earliest family name based upon a member of the group, but it is objection-
able as applied to a very aberrant genus, not typical of the family. The
name Cepolidae was used by the author in 1934 (Proc. Acad. Nat. Sci.
Phila. 86:7) as practically equivalent to the “ Belogona euadenia ” of the
classification of 1895 (Man. Conch., Index to the Helices, p. 125), and was
thus more comprehensive than Heiminthoglyptidae.

P. 26, for Cepoliinae, read Cepolinae. This term was first used by H. B.
Baker, 1939, Nautilus, 52:143.

P. 33. In the second and third paragraphs the genus Monadenia was
divided into two groups which were defined. The second of these groups has
since been named as a subgenus Corynadenia, Berry, 1840, Bull. Southern
Cal. Acad. Sei., 38:204, Type Helix hillebrandi Newe.

The following species and subspecies were deseribed by Berry in Jour.
of Entom. and Zool., March, 1940. As the figures are in outline they do not
show features of pattern and sculpture, which are among the chief differen-
tial characters.

Monadenia marmoratis Berry. l.c. 32:3, figs. 1, 2. } to } mile south of
Marble Valley Ranger station, Marble Valley, Siskiyvou Co., Cal., at about
5900 feet.

Monadenia rotifer Berry, le. 32:5, figs. 3, 4. Trail § mile west of
Whiskey Camp, Salmon Mountains, Siskiyou Co., Cal., 1 imperfect bleached
specimen only.

Monadenia callipeplus Berry, l.c. p. 6 figs. 5.6. Tompkins Creek, one
mile above mouth, alt. 2300 feet, a single specimen.

Monadenia cristulata Berry, lc. p. 7, figs. 7, 8. Above Pleasant Valley
Lakes, Siskiyou Co., Cal., alt. ca. 5800 feet.

Monadenia chaceana Berry, l.c. p. 9, figs. 9, 10. Among woods half way
up a spur of Badger Mountain on west side of Shasta River Canyon, not far
above it, Siskiyou Co., Cal.

Monadenia fidelis scottiana Berry, lc. p. 11, figs. 11, 12. Kelsey Creek.
1 to 2 miles above mouth. Siskiyou Co., Cal. Also taken on Middle fork
of Kelsey Creek, Canyon Creek and Middle Creek.

Monadenia fidelis callidina Berry, lc., p. 13, figs. 13, 14. “ Dad’s
Camp ”, south side Klamath River across from Requa, Del Norte Co., Cal.
Also other localities in Del Norte and Humboldt counties.

Monadenia fidelis smithiana Berry, l.c. p. 14, figs. 15, 16. South side of
Smith River, 2 mi. below Hiouchi bridge, Del Norte Co., Cal., and elsewhere
on the same river.
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Monadenia infumata alamedensis Berry, l.c. p. 15, figs. 17, 18. No type
loc. given, but range stated to be south of San Pablo Bay and Sacramento
River.

P. 61, line 16 from bottom, Monadenia hillebrandi: for 250, read 25.

P. 90. Helminthoglyphta californiensis (Lea). “ Found at several lo-
calities north of Monterey in the sand dunes, the farthest north being at
Marina Beach, 10 miles north of Monterey, and I have collected it at 3
points south of Point Lobos, the southernmost being just south of the mouth
of the Little Sur River, about 15 miles south of Point Lobos. Our best col-
lecting. both as to number of specimens and size of shells, was in the sand
dunes about 3 miles north of Monterey (E. P. Chace, Nautilus, 55:65).

P. 93, line 12 from bottom: delete the comma after U.S.N.M.

P. 110: insert H. a. humboltica Berry after no. 6, H. a. pomoens:s.

P. 140, lines 5 and 6 from bottom: delete “ south side San Juan Grade,
Montgomery Co.”, which belongs to H. d. consors Berry, which may be a
form of sequoticola.

P. 141, line 2 of text: for (Fig. 71b), read (Fig. 70b).

P. 222, for Micrarionta tryoni carinata Hemphill, read Micrarionta
tryoni hemphilli (Hannibal). Cf. Epiphragmophora kelletti hemphilli
Hannibal, 1911, Bull. Southern Calif. Aecad. Seci., 10:54, new name for H.
tryoni var. subcarinata Hemphill, preoc.

P. 267: above Sonorella, add:

SONORELIX Berry

Sonorelix Berry, 1943, Trans. San Diego Soc. N. H,, 10:8, type Micrarionla borre-

gocnsis Berry,

“ Sonorelline snails having a pale, waxy-porcellaneous, umbilicate, heli-
coid shell. ornamented by a peripheral brown band of varying prominence.
Embryonic shell sculptured by a variably developed subretiform papillation.

“ Hermaphrodite system lack a dart-sac, mucus-glands, or other acces-
sory amatory organs on the female side; vagina very long; spermatothecal
duct robust, of moderate length, the portion of the duet distad to the junc-
tion with it excessively short. Epiphallus short, stout, bearing a well-
developed caecum [flagellum]; penis abruptly set off and enlarged from
the epiphallus, thence narrowing either suddenly or more regularly to the
aperture. concentrically ridged or folded within, and provided with a short
conical verge; retractor inserted on epiphallus ”. (Berry.) Berry’s figures
of genitalia are reproduced in Fig. 582:3 to 8.

This group differs from Sonorella only by having a well-developed flagel-
lum, and a diverticulum on the spermathecal duct, Sonorella having only
an extremely short flagellum and no diverticulum. These differences are
usually not characters of much significance in helicid morphology; yet in
the large number of Sonorellas dissected, there are no transitional species.
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Sonorelix appears to be a link partially filling the gap between Sonorella
and Micrarionta.

‘“ Other described species which appear to share to a considerable extent
in the characteristic sculpturing of the embryonic whorls noted in the type-
species of Sonorelix are ora (Willett), carrizoensis (Willett), rixrfordi (Pils-
bry), aetotis (Berry), depressispira (Berry), harpert (Bryant), orcutti
(orcuttiana Bartsch), avawatzica (Berry), baileyi (Bartsch), eremita (Pils-
bry) and melanopylon (Berry). Of these the first, as I shall shortly en-
deavor to show, very definitely belongs here, being an immediate ally of
borregoensis, and rixfordi likewise possesses essentially the same type of re-
productive system. The relationships of avawatzica also lie near. Most
or all of the others I believe are likewise likely to belong to Sonorelix.”
{Berry.)

P. 273, before Subgenus Sonorella s. str., add the following:

Subgenus MOHAVELIX Berry

Mohaveliz, Berry, 1943, Trans. San Dicgo Soc. N. H., 10:6, type Micrarionta micro-

melalleus Berry.

“ Shell small, thin, subdiscoid, with a wide perspective umbilicus, the
periostracum crudely granular-papillose throughout, except for the em-
bryonic sculpture of numerous rather sharply cut, elongate, pointed papillae,
arranged in forward-descending series and sometimes confluent into nearly
solid decurrent lines.

“ Hermaphrodite system with epiphallus weakly differentiated, but
equipped with a minute adnate caecum [flagellum]; penis very robust. in
length about equal to the similarly robust vagina, abruptly and definitively
set off from the epiphallus, its apical portion strongly bulbously expanded
around the heavy, cylindrical base of the relatively large, elongate, conical
papilla or verge. Retractor inserted on distal part of epiphallus.” (Berry.)

The single species is Sonorella micrometalleus (Berry). Vol. 1, p. 273.
Fig. 582:1, 2.

P. 412. A study of Hemphill’s Oreohelices from northern Utah to Ore-
gon and Washington, by G. Dallas Hanna and Allyn G. Smith, appeared in
Proc. California Academy of Sciences (4 ser.), 23:381-392, pl. 33-36. Dec.
29, 1939. They tentatively consider intersum, fragilis and variabilis to be
species distinct from strigosa. It is to be consulted for the new descriptions
and figures of Hemphill’s types, together with estimates of their racial value
by two experienced observers, and also for other new data on northwestern
species. -

P. 429. Oreohelix strigosa depressa (CKkll.). David T. Jones, 1940, has
published a study of the anatomy and distribution (Bull. Tniv. Utah., vol.
31, no. 4, pp. 43, 17 figs.). Histologic figures of the mantle margin and

some other structures are given.
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Fig. 1
Sonorella (Mobavelix) micrometalleus

Fig. 582. 1, Sonorella micrometalleus; 2, penis of same opened to show verge. 3,
Sonorelix borregoensis. 4, Sonoreliz b. ora. 5, Sonoreliz rizfordi; 6, penis of same
opened, showing verge. 7, Sonorelix arawatzica; 8, penis of same, verge represented
by stippled line. (After Berry.)
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“ This species seems nearest related to 0. eurekensis, located =ome 160
miles to the north, and 0. handi, located about the same distance to the
southwest. From eurekensis it is readily distinguished by its large umbilicus
and by its keel which is more prominent except on the last third of the body
whorl. It is smaller than handi, has a larger umbilicus, is less strongly cari-
nate and has its sculpture less strongly developed.

“The location was above the timber line and I was surprised to find
associated with it a number of snails from the lower wooded altitudes.
Other species associated with it were: Vallonia gracilicosta Reinhardt,
Vallonia cyclophorella Ancey, Oreohelix strigosa depressa Cockerell. Micro-
physula ingersolli Bland, Pupilla blandi Morse, Pupilla hebes Ancey, Vi-
trina alaskana Dall, Zonitoides arborea Say, and Discus cronkhitei cronk-
hitet Newcomb.” (Gregg.)

P. 540, line 16: for Fig. 286, read Fig. 296.

P. 591, above Subgenus Daedalochila Beck, insert:

Subgenus POLYGYRISCUS new

Very small snails having the general form of Polygyrac of the septem-
volra group; the aperture having a marginal parietal tooth and an obliquely
entering lamina within the outer margin; Peristome continuous, expanded.
Type Polygyra virgimana Burch.

This very peculiar snail is probably not nearly related to Polygyra. but
is left in that family temporarily. It is somewhat similar to Entodina,
which is strongly striate and has no lamina within the outer wall of the
mouth; but in the related genus Systrophia (8. stenostrepta, S. ortoni) there
is a lamina, shorter than that of Polygyriscus. Whether any affinity is indi-
cated remains to be seen.

Polygyra virginiana Burch Fig. 584.
Polygyra virginiana P. R. Burch, 1947, Nautilus, 61:40, pl. 3, figs. 1-6.

*“ Shell discoidal, umbilicus very shallow, spire not prominent, dor=al and
ventral surfaces almost parallel; whorls slightly more than four, regularly
increasing in size, a swelling on the last third of the ventro-lateral surface
of the body whorl, a deep groove opposite it on the dorsal surface extending
backward 1.4 mm., the end of the last whorl breaking away from the pre-
ceding whorl at an angle of about 60° and extending outward about 1.0 mm.;
rib striate with four prominent spiral lines 0.3 to 0.35 mm. apart hecoming
more prominent toward the aperture with less prominent lines between them,
all spiral lines more or less papiliate; whoris rounded, lip white and slightly
reflected; aperture heart-shaped, 1.3 X 1.0 mm. with V-shaped parietal
tooth; a white fold 1.4 mm. long and 0.2 mnm. high extends inward along the
outer wall, beginning about 0.3 mm. from the aperture; a transverse callus
on the parietal wall 0.4 mm. long and 0.1 mm. high fits into the arch formed
by the fold; color of shell wood brown. Diamecter 4.2 mm., height 1.4 mm.;
4.6 whorls”. (Burech.)
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P. 676: Stenotrema leai (Binney). This name must be used in place of
the well-known S. monodon, since the Helix monodon Fér., which 1 had
thought dated from Férussac’s Tableau Syst. Limagons, was far earlier,
having been proposed by Férussac pére in 1807, Essai d’une methode con-
chyliologique, pp. 112, 120, as a substitute for Helix unidentata Drap.
Helix leaii “ Ward ” Ms. was defined by A. Binney, 1841, Boston Jour.
N. H,, 3:362.

Dall’s Moose Factory record (p. 678) for this species, seems to be quite
erroneous, as other collectors have not found it there, or at Smoky Falls a
hundred miles southwest. It is not uncommon in counties near Lake Erie,
going as far as Middlesex, Oxford and Brant counties. Along Lake Huron
it 18 known from Goderich, Huron Co., Bruce Co. and Fitzwilliam 1., Mani-
toulin Is. Co. Calvin Goodrich has discussed the type locality of H. mono-
don Rackett, which he thinks may have been in Georgian Bay (Nautilus,
54:78).

P. 680, line 25: for Hawamba, read Itawamba.

P. 680 line 28: for Pickers, read Pickens.

P. 683 line 37: Ingham, not Ingraham Co.; Leelanau, not Leelanan.

P. 688: Stenotrema fraternum inperforatum (Pils.). The Missouri rec-
ords are regarded by Mr. Hubricht as undoubtedly erroneous.

P. 709, line 2: delete Gladwell Co.

P. 724, line 7: for Sequoia, read Sequiota.

P. 724, line 10: for Hearcy, read Searcy Co.

P. 725, line 18 from bottom: for Harrisonburg, read Harrisburg.

P. 725, line 9 from bottom: Walnut Shade, Taney Co. is in Missouri.

P. 726, line 5 from bottom: for Jackson and Cape Girardeau counties,
read Jackson, Cape Girardeau County.

P. 727: Mesodon elevatus. 1832 instead of 1822 at end syn.

P. 728, line 10 from bottom: for Davison, read Davidson.

P. 749. M. appressus: Helix linguifera, in place of “ date uncertain ”,
read 1823.

P. 755. Mesodon sargentianus form heterodorus was omitted in the list
on p. vi, and in the Index.

P. 772, line 10 from bottom: for Davison, read Davidson.

P. 772, line 15: delete Burke Co.

P. 792, last line of references under T. tridentata: “ Triodopsis lunula
Rafinesque ” was mentioned first as a synonym of tridentata Say by Férus-
sac, 1821, Tabl. Syst. fam. Limagons p. 34.

P. 806, line 6: for West Williams, Norfolk Co., read St. Williams, Nor-
folk Co.

P. 808, line 15 from bottom: Fayetteville, Washington Co. is in Arkansas.
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P. 822, line 24: for Nachitoches Parish, read DeSoto Parish.

P. 824: Triodopsis denotata (Fér.). 2nd citation under H. denotata:
add 1823, cover, livr. 19. T. scabra also on cover, and both said to equal
H. palliata Say. The name denotata therefore preceded notata and will re-
place that.

P. 836, line 12: for Mackay Lake, Algoma District, read McKay Lake,
Carleton Co. ‘

P. 836, line 27: for Cumberland County, read Allegany Co., near Cum-
berland, Md.

P. 844: Triodopsis dentifera (Binney). The distribution in Ontario,
according to Oughton (in litt.) is as follows: specimens in coll. Roy. Ont.
Mus. Zool.: Nipissing district, Smoke Lake (Algonquin Park). Lennox and
Addington Cos. Denbigh. Russell Co., Casselman. The locality “ Ot-
tawa ” (p. 845) was an error for Ottawa district. The range as known fol-
lows the Ottawa River drainage.

Add to synonymy: Mesodon dentiferus var. major Ancey, 1887, Conch.
Exch., 1:55. This name was applied to a specimen from mountains of east
Tennessee, “ Diam. 28 mm.; of a darker color and furnished with more im-
pressed revolving lines than the northern form of the species ” (Ancey).

P. 852, line 1. The locality St. Joseph, Buchanan Co., Mo. recorded for
T. divesta was based on a depressed T. multilineata, according to D. K.
Gregor, who saw the specimen.

P. 875, last line: for “ eastern Montana ”, read western Montana.

P. 877: Allogona profunda (Say). The variation of A. profunda and
the race pleistocenica and their distribution in Pleistocene deposits were
fully discussed by F. C. Baker, 1934, in Amer. Midland Nat., 15:178. Add
to last line of synonymy: Heliz richardi Lamarck, 1822, Anim., s. Vert.. 6,
pt. 2, p. 72.

P. 892: before V'espericola insert:

Allogona lombardii A. G. Smith Fig. 585
Allogona lombardit A. G. Smith, 1943, Proc. Cal. Acad. Sci. 141, 23:545, pl. 48, figs.
14.

“The shell is large and heavy, approximately the size and texture of
medium-sized A. townsendiana (Lea), moderately elevated, with from 5% to
64 whorls, the last one tumid. Nuclear whorls one and one-half to two,
glossy, smooth except for fine transverse ribbing in the vicinity of the suture.
Umbilicus small, contained from ten to thirteen times in the major diameter
of the shell. Sutures well impressed. Aperture semi-lunate, the peristome
heavy, white, strongly reflected, the edge slightly rolled back. Some shells
have a subobsolete basal tooth or short basal lamella near the columellar
end of the peristome. Sculpture consisting of transverse sinuous ribs, most
prominent on the body whorl, closely though variably spaced, and generally
extending continuously across the whorls. Closely set, wavy, spiral stria-
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1102 PILSBRY — NORTH AMERICAN LAND MOLLUSCA

Largest: Maj. diam. 28.2 mm., height 18.6 mm.

Most elevated: Major diam. 24.8 mm., height 18.1 mm.
Most depressed: Maj. diam. 28.0 mm., height 17.8 mm.
Smallest: Maj. diam. 24.2 mm., height 16.9 mm.
Average of 20: Maj. diam. 26.6 mm., height 18.5 mm.

*“ Spacing of the transverse ribbing is quite variable, being as small as
0.5 mn. in some shells to 1.0 mm. in others, while oceasional spacing of as
much as 1.6 mm. occurs. On individual specimens a considerable difference
in rib spacing exists. All ribs are not continuous across the body whorl and
in some shells occasional ribs begin well below the suture and even at the
periphery. Some ribs are hroken and in others a tendency towards branch-
ing may be noted, although there are minor sculptural features.” (A. G.
Smith.)

(Named in honor of Mr. M. E. Lombardi, a patron of the California
Academy Expedition to Idaho.)

P. 903: transfer third paragraph from bottom to p. 901, under V". hapla.

P. 904, line 13: for “ tract ”, read trace.

P. 962. TUnder description of Ashmunella angulata, the dimensions for
height and diameter were transposed.

P.992. Under New MEexico, for “ Capello Canyon ”, read Sapello Can-
yon.

VoLuME 11

P. 59, footnote 31, last paragraph: for Porgee Key, read Totten's Key.

P. 93, line above fig. 45: for PC 9 and 10, read CP 9 and 10.

P. 108, 9th line from bottom: for Fig. 78¢, read Fig. 80e.

P. 428, line 24: for Janulus stephanophora, read Janulus bifrons Lowe.
Cf. Nautilus, 60:96.

P. 492. The heading “ Subgenus Striatura s. str.”, was misplaced; it
belongs on p. 425, before Striatura milium.

P. 494. Fig. 271 should be credited to H. B. Baker.

P. 500, 4th line from bottom: for Luther, read Lothar.

P. 504: for Vitrina angelicae, read Vitrina pellucida angelicae Beck.
L. Soos and H. Schlesch dissected this snail (Ann. Mus. Nat. Hungarici.
21:96, fig. 1. 1924), concluding that it is not distinguishable from 1°. pellu-
cida Miull, Probably it is not a valid subspecies.
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Subspecies and forms are treated as species in this index.

abbreviata, Gastrocopta, 877
abietum, Radiodiscus, 658
Acanthinula, 1041
Acanthinulidae, 1018
Acanthinulinae, 1018
accedens, Pupa, 978
Acmea, 1065
acuta, Cochlicella, 1092
acnea, Strobilops, 862
affinis, Gastrocopta, 877
Strobilops, 860
agna, Gastrocopta, 883, 884
agrestis, Limax, 534
Agriolimax, 532, 534
alabama, Anguispira, 588
Pyramidula, 588
alabamensis, Vertigo, 950
Alaca, 943
alamedensis, Monadenia. 1093
alba, Anguispira, 569. 571
Pupilla, 929
Pyramidula, 601
Succinea, 837
albescens, Pupilla, 936
albilabris, Pupoides, 921
albina, Anguispira, 593
Patula, 601
Pyramidula, 591
albula, Vallonia, 1031
alleni, Punctum, 653
Allerya, 598
Allothyra, 735, 737
allyniana, Vertigo, 993
alpestris, Vertigo, 968
alternata, Anguispira, 568
Helix, 573
Pyramidula, 584
alticola, Columella, 1003
Pupilla, 1003
Amalia, 563
americana, Limax, 539
Vallonia, 1027

americanum, Pupisoma, 1007
amissidens, Gastrocopta. 891
Amphibina, 799
Amphibulina, 799
Amplexis, 1019
Amplexus, 1019
amurensis, Helix, 1043
Anadeninae, 676
Anadenulus, 703
andersoni. Ariolimax, 723
Arion, 682
Prophysaon. 682, 696
andrusiana, Vertigo, 962
angelicae, Vitrina, 1102
Anguispira, 567
angulata, Anguispira, 573
Gonyodiscus, 607
angulatus, Discus, 607, 608
Angustula, 944
annexa, Succinea. 810
Annulariidae, 1074
Antediscus, 617
anthonyi, Gonyodiscus, 600
antiquorum, Pupa, 953
aperta. Anguispira, 593
apex, Helix, 623
Aphallarion, 706
appalachicola, Cochlicopa, 1049
approximans, Vertigo, 957
arborum,. Limax, 529
Archaeogastropoda, 1078
Arctolimax, 533
Ariolimacinae, 706
Ariolimax, 706, 716
Arion, 666
Arionidae, 660
Arioninae, 666
arizonensis, Helicodiscus, 632
Philomycus, 770
Pupa, 921, 924, 936
Vertigo, 975
armifera, Gastrocopta. 872, 874
Pupa, 874

(1103)



1104 INDEX TO SCIENTIFIC NAMES

armigera, Pupa, 875
arthuri. Vertigo, 977
ashmuni, Agriolimax. 539, 552
Bifidaria, 896
Gastrocopta, 896
asteriscus, Helix, 1038
Planogyra, 1038
ater, Arion, 668
Limax. 666, 668
Aulacopoda, 521
aurea, Succinea, 815
Auricella, 1051
Auriculina, 1051
Austro=uccinea, 799
avara. Succinea, 837
avus, Pupilla, 942

badia, Pupa, 933
bahamense, Cyclostoma, 1077
bahamensis, Opisthosiphon, 1077
ballista. Helicina, 1079
basidens, Vertigo, 975
Basommatophora, 1050
bayardi. Succinea, 814
bermudense, Carychium, 1052
berryi, Vertigo, 955
Bifidaria, 871
bifrons, Janulus, 1102
bilabiata, Truncatella, 1069
bilamellata, Bifidaria, 903
Gastrocopta, 903
Binneia, 732
Binneya, 732
binneyana, Vertigo, 955
Binneyinae, 732
blandi. Pupa, 929
Pupilla, 929
blandianum, Punctum, 645
biseriatus, Philomyecus, 753
bollesiama, Vertigo, 981
bollesiana, Isthmia, 981
Vertigo. 981
boreale, Prophysaon, 690
Bothriopupa, 1010 v
brachyphallus, Ariolimax, 714
brooksi, Discus, 610
bryanti. Discus, 612
Patula, 612

bryantwalkeri, Discus, 611
Gonyodiscus, 611

buddii, Zua, 1047

burringtoni, Hemphillia, 741

buttoni. Aphallarion, 718

caeca. Helix, 1007
calamitosa, Pupa, 1013
Sterkia, 1013
Caleisuccinea, 826
californica, Pupa, 996
Succinea, 841
Truncatella, 1072
Vertigo, 978, 996
californicum, Punctum, 647
californicus, Ariolimax, 712
californiensis, Helminthoglypta, 1093
callidina, Monadenia, 1093
callipeplus, Monadenia, 1092
callosa, Vertigo, 961
calumetensis, Succinea, 785, 788
cemelus, Hemphillia, 742
campestris, Limax, 539
Succinea, 801, 826
canadense. Carychium, 1059
caribacensis, Truncatella, 1071
carinata, Helix, 573, 612
Micrarionta, 1093
Pupa, 907
carinatus, Discus, 608
carnea, Oreohelix, 1096
carnegiei, Gastrocopta, 890
carolinianus, Limax, 753
Philomycus, 753
caroliniensis, Limax, 753
caruanae, Agriolimax, 557
Deroceras, 557
Carychiidae, 1051
Carychium, 1051
castanea, Vertigo, 990
castaneus, Limax, 539, 548
catalinaria, Pupa, 999
Vertigo, 999
catskillensis, Discus, 605
Pyramidula, 605
chaceana. Monadenia, 1092
Chaenaxis, 916
charlestoncensis, Pupilla, 931, 933
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chasmodes, Oxyloma, 795
Chionella, 1046
chittenangoensis, Succinea, 807
Chondropoma, 1076
Chondropomatinae, 1075
Choristoma, 1085
Chorolimax, 532
chrysis, Succinea. 810
chrysocheila, Helicina. 1081
cincinnatiensis, Pupa, 886
Cionella, 1045
Cionellidae, 1045
Circinaria, 1019
circumscriptus, Arion, 673
citrina, Succinea, 828
clappi, Bifidaria, 874
Discus, 615
Gastrocopta, 878
Gonyodiscus. 615
Helicina. 1080
Planogyra. 1040
Punctum, 1040
Vertigo, 951
clarki, Anguispira, 585
clathrus, Truncatella, 1069
clementina, Pupa, 1014
Sterkia, 1014
climeana, Bifidaria, 881
Gastrocopta, 881
cochisensis, Bifidaria, 899
Gastrocopta. 899
Cochlicopa, 1045
Cochlohydra. 799
cockerelli, Anadenulus, 704
Anadenus, 704
Discus, 619
Pyramidula, 618
coeruleum, Prophysaon, 691
coloradensis, Pupa, 974
Vertigo, 974
columba, Anguispira, 588
Pyramidula, 588
columbiana, Vertigo, 959
columbianus, Ariolimax, 716
Limax, 716
Columella, 1000
compacta, Succinea, 837
concinnula. Vertigo, 978
concordialis, Succinea, 833
conecuhensis, Vertigo, 951

conspecta, Helix, 651

conspectum, Punctum, 649, 651

conspectus. Zonites, 651

contracta, Gastrocopta, 880
Pupa, 880

Cornu, 1091

corpulenta, Isthmia, 985
Vertigo, 985

corticaria, Gastrocopta, 894
Odostomia, 894

Corynadenia. 1092

costaricanum, Carychium, 1052

costaricensis, Ariolimax, 711

costata, Helix, 578, 1026
Vallonia, 1026

costifera, Pyramidula, 578

costigera, Helix, 581

costulata, Pupa, 1043

crassa, Anguispira, 579

Cratera. 598

cristata, Gastrocopta, 911
Vertigo, 973

cristulata, Monadenia, 1092

cronkhitei, Discus, 600
Helix, 600

cumberlandiana, Anguispira, 586
Carocolla, 586

cupressicola, Vertigo, 999

curta, Pupa, 889

curvidens. Pupa, 886

cyclophorella, Helix, 1035
Vallonia, 1035

cyclops, Pupa, 998
Vertigo, 998

cypressa, Helix, I, 135 (error for cupressa)

dalliana, Bifidaria, 901
Gastrocopta, 901
Vertigo, 994

danielsi, Hemphillia, 747

decampi, Oxyloma, 779

DeCampii, Succinea, 779

decora, Pupa, 982

Delomphalus, 598

deltostoma, Pupa, 880

denotata, Triodopsis, 1100

dentatum, Chondropoma, 1076
Cyclostoma, 1076

dentifera, Triodopsis, 1100

Deroceras, 532, 534, 539
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diaboli, Vertigo, 953
diegoensis, Pupa, 996
Vertigo, 996
Zonites, 653
dioscoricola, Helix, 1007
Pupisoma, 1007
Thysanophora, 1008
Diplotrema, 770
Discostrobilops, 865
Discus, 598, 600
Ditremata, 1062
divesta, Triodopsis, 1100
dolichophallus, Ariolimax, 715
dorsalis, Pallifera, 760
Philomycus, 760
dubia, Carocolla, 569
Helix, 571
dubium, Prophysaon, 694
duplicata, Bifidaria, 908

edentata, Pupa, 931
edentula, Columella, 1002
Pupa, 1002
Edentulina, 1001
edentulum, Sphyradium, 1002
edentulus, Discus, 610
effusa, Oxyloma, 788
Succinea, 788
eigenmanni, Helicodiscus, 630
Elasmognatha, 770
elatior, Vertigo, 956
elegans, Jacosta, 1092
elfortiana. Limacella, 753
clongata, Pupa, 998
Succinea, 820
empiricorum, Arion, 668
Endodontidae, 565
Endodontinae, 567
eriensis, Anguispira, 572
Pyramidula, 569
Erpetometra, 1085
Eubifidaria, 871
Eulimax, 523
Eumelus, 770
cuphaeum, Carychium, 1052
eupleura, Pupoides, 924
Euromphala, 598
evanstonensis, Hendersonia, 1087
excentrica, Vallonia, 1025

excentricoides, Vallonia, 1025
exigua, Pupa, 1052

exiguum, Carychium, 1052
exile. Carychium, 1058
existelium, Carychium, 1052
eyerdami, Anguispira, 595
Eyryomphala, 598

falcis, Gastrocopta, 885
fallax. Pupa, 921
fasciatum. Prophysaon, 696, 697
fasciatus, Limax, 673
fergusoni, Anguispira, 575
Helix, 575
Ferussacia, 1046
Fidelis, 1085
fimbriatus, Helicodiscus, 628, 632
flavum, Prophysaon, 682, 687
flavus. Limax, 528
flexuolaris, Philomycus, 753, 756
floridana, Pupilla, 886
Strobilops, 858
Succinea, 831
Veronicella, 1083
floridanum, Carychium, 1056
floridanus, Strobilops, 858
Vaginulus, 1063
foliatus, Arion, 688
foliolatum, Prophysaon. 688
foliolatus, Arion, 688
Folliculus, 1046
fordiana, Bifidaria, 884
forsheyi, Succinea, 833
fosteri, Pallifera, 768
fultonensis, Succinea, 779
fuscus, Arion, 670, 673
Philomycus, 770

gabbi. Pupa, 924
Succinea, 841
gagates, Limax, 563
Milax, 563
Gastrocopta, 871
Gastrocoptinae, 870, 871
gelida, Succinea, 823
gibbosa, Pupa, 907
glandulosa, Hemphillia, 739, 742
Glaphyra, 1019
Goniodiscus, 598
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Gonyodiscus, 598, 615
gorktschaana, Patula, 604
gouldi, Oxyloma, 782
Vertigo, 971
gouldii, Pupa, 971
gracilenta, Truncatella, 1073
gracilicosta, Vallonia, 1028, 1031
gracilis, Limax, 539, 547
Pupa. 886
greenlandica, Succinea, 776
greerii, Succinea, 820
groenlandica, Oxyloma, 776
Succinea, 776
gronlandica, Succinea, 776
grosvenori, Succinea, 819
guadalupensis, Binneya, 737
Vertigo, 999
guadelupensis, Succinea, 840

haleana, Sueccinea, 833
halei. Succinea, 833
hanleyana, Helicina, 1082
hannai, Vertigo, 976
Haplopupa, 943
harpa, Helix, 1043
Zoogenetes, 1043
hasta, Columella, 1005
Sphyradium, 1005
hawkinsi, Oxyloma, 798
Succinea, 798
haydeni, Oxyloma, 797
Succinea, 797
hebardi, Vertigo, 980
hebes, Bifidaria, 924
Pupa, 936
Pupilla, 936
Hebetodiscus, 635
hecoxi, Ariolimax, 715
Helicella, 1091
Helicina, 1079
Helicinadae, 1078
Helicinidae, 1078
Helicodiscinae, 622
Helicodiscus, 622, 625
Helix. 567
Helminthoglyptidae, 1092
hemphilli, Ariolimax, 726
Arion, 702
Hesperarion, 726
Limax, 539, 549

Micrarionta, 1093
Pallifera, 765
Phenacarion, 702
Prophysaon, 682, 686, 696
Pupa, 1013
Sterkia. 1013
Tebennophorus, 765
Hemphillia, 737
hendersoni, Goniodiscus, 599
Hendersonia, 1086
Hesperarion, 722
hesperium, Deroceras, 554
heterodoxus, Mesodon, 10989
heterura, Deroceras, 560
Heterurethra, 770
hewstoni, Limax, 563
Heynemannia, 523
hibbardi. Vertigo, 944
higginsi, Succinea, 785, 787
hinkleyi, Vertigo, 947
holzingeri, Gastrocopta, 883
Pupa, 883
hoppii, Pupa, 990
Vertigo, 990
hordacea, Pupa, 924
hordaceus, Pupoides, 924
hordeacea, Pupa. 911
hordeacella, Gastrocopta, 913
Pupa, 913
hortensis, Arion, 670, 671, 673
hubbardi, Helix, 885
Strobilops, 865
hubrichti, Vertigo, 973
humile, Prophysaon, 699
huppardi, Strobilus, 8656
Hydastes, 1046
Hydrolimax, 532
Hydrophyga, 799
Hydrotropa. 775
hyperboreus, Limax, 539, 549

idahoensis, Pupilla, 936
Vertigo, 960
Zacoleus, 730
illinoisensis, Succinea, 784, 837
Immersidens, 894

imperfecta, Gastrocopta, 896, 899

indiana, Succinea, 815. 817
inermis, Helicodiscus, 637
infecta, Helix, 569

1107
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inflata, Succinea, 826 Limacella, 523, 750
ingersolli, Limax, 539, 549 Limacidae. 521
Vertigo, 978 Limacus, 523
inornatus, Pupoides, 926 Limax, 523
inperforatum, Stenotrema, 1099 lineata, Helix, 625
insculpta, Vertigo, 988 Succinea, 782, 783, 810, 819
inserta, Vertigo, 976 lineatus, Helicodiscus, 625, 632
intermedius, Agriolimax, 539 Limax, 523
Arion, 676 lividus, Eumelus, 770
Helicodiscus, 638 loessensis, Vertigo, 956
Limax, 676 lombardii, Allogona, 1100
interpres, Gastrocopta, 877 longa, Vertigo, 998
intersum, Oreohelix, 1096 lubrica, Cionella, 1047
intuscostata, Bifidaria, 919 lubricoidea, Zua, 1047
Chaenaxis, 919 . lubricoides, Bulimus, 1047
towensis, Oreohelix, 1096 lubricus, Helix, 1047
Ischnopupoides, 924 Lucena, 799, 1019
Isthmia, 943 Lucidella, 1085
luteola, Succinea, 828, 831
Jacosta, 1092 lutescens. Succinea, 828
Jacostidae, 1091
jamaicense, Carychium, 1052 macclintocki, Discus, 606
jessica, Anguispira, 577 Gonyodiscus, 608
jugalis, Oreohelix, 1096 mecclungi, Bifidaria, 910
Gastrocopta, 910
kaibabensis, Pupilla, 936 macneilli, Anguispira, 576
kanabensis, Oxyloma, 797 Pupisoma, 1010
knoxensis, Anguispira, 584 Thysanophora, 1010
kochi, Anguispira, 5§91, 595 maculatus, Ariolimax, 718, 726
Krynickia, 532 magister, Succinea, 785, 788
Krynickillus, 532, 560 magnificum. Carychium, 1060
major, Mesodon, 1100
labyrinthica, Helix, 854 Succinea, 837
Strobilops, 854, 862 Malino, 532, 557
lactescens, Limacella, 753 malonei, Hemphillia, 742, 745
lactiformis, Limacella, 753 marginata, Cyclostoma, 921
laeve, Deroceras, 539, 557 marginatus, Limax, 529
laevis, Limax, 539 Pupoides, 921
laeviuscula, Hyalinia, 636 mariposa, Vertigo, 955
lagganensis, Vertigo, 956 marmoratis, Monadenia. 1092
Laominae, 640 marmoratum, Prophysaon, 682, 688
lawae, Anguispira, 578 marmoratus, Limax, 523
leai, Stenotrema, 1099 marmorea, Pallifera, 766
lecontei, Discus, 599 marmorensis, Discus, 615
Lehmannia, 523, 529 marmoreus, Limax, 753
Leidyula, 1063 martini, Vertigo, 976
Leucochila, 920 martiniana, Sterkia, 1014
Leucochiloides. 920 masclaryana, Pupilla, 934
Leucochilus, 871 matacumbensis, Gastrocopta, 905

Limacarion, 677 matecumbensis, Gastrocopta, 906
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maximus, Limax, 524
Meadarion, 712
media, Gastrocopta, 901, 902
Mediappendix, 843
Mesogastropoda, 1065
Metasterkia. 1014
mexicanorum, Pupa, 924
mexicanum, Carychium, 1060
micromphala, Strobilops. 862, 863
microphasma, Vertigo, 986
Milacinae, 563
Milax, 563
milium, Pupa, 944
Vertigo, 944
millecostatus. Radiodiscus, 656
Mimetarion, 695
minimum, Carychium, 1052
minor, Bifidaria, 896, 898
Vallonia, 1027
minus, Pupisoma, 1008
minuta, Bifidaria, 890
Helix, 1023
Pupa, 907
minutissima, Helix, 644
minutissimum, Punctum, 644
modesta, Pupa, 982
Vertigo, 982
modica, Pupa, 923
modicus, Pupoides, 923
Mohavelix, 1094
monentolophus, Deroceras, 552
montana, Vallonia, 1029
montanella, Pupa, 886
montanus, Limax, 539, 548
mooresiana, Succinea, 820
mordax, Anguispira, 581
Helix, 581
moreletiana. Pupa, 875
morseana, Cionella, 1049
morsei, Vertigo, 952
mousensis, Pyramidula, 593
munita, Succinea, 833
muscorum, Pupilla, 933
Turbo, 933
mynesites, Anguispira. 593
Pyramidula, 593

nannodes, Carychium, 1055
Nearctula, 943, 995

nebraskana, Pupa, 880
nebulosa, Limacella, 753
nebulosus. Eumelus, 770
nefas, Pupilla, 936
Nematodiscus. 620
Neoxyloma, 777
Neritostoma. 799
Nesopupinae, 870, 1006
niger, Ariolimax. 718, 723
Hesperarion, 723
nigrescens, Agriolimax, 539, 552
nigrimontanus, Discus, 613
Gonyodiscus, 613
nimapuna, Anguispira, 589
notabilis. Binneya, 735. 737
notata, Triodopsis, 1100
Novisuccinea, 801
nummus, Helicodiscus, 639
Zonitoides, 639
nuttalliana, Oxyloma, 794
Succinea, 794
nylanderi, Pyramidula, 1039
Vertigo, 970

obliqua, Succinea, 801
obscurum, Prophysaon, 696, 697
obtusa, Pupa, 929
occidentale, Carychium, 1060
occidentalis, Anguispira, 595
Carychium, 1060
Limax, 539, 548
Vertigo. 993
occulata, Helicina, 1087
occulina, Helicina, 1087
occulta, Helicina, 1087
Hendersonia, 1086, 1087
octonaria, Gastrocopta, 872
ohioensis, Pallifera, 763
oldroydi, Bifidaria, 1014
oligobasodon, Bifidaria, 900
Gastrocopta, 900
Oligyra, 1082
olivaceus, Vaginulus, 1062
Olygyra, 1082
Opisthosiphon. 1077
optima, Succinea, 805
oralis, Vertigo, 950
Orbiculata, 1082
orbiculata, Helicina, 1082
Olygyra, 1082
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orcutti, Pupa, 996
oregonensis, Succinea. 842, 845
Orthurethra, 848
oscariana, Vertigo. 946
oughtoni, Vertigo, 968
ovalis, Succinea, 782, 801
Vertigo, 950
ovata, Vertigo, 948, 952
ovatis, Succinea, 801
ovulum, Vertigo, 950
Oxyloma, 776
oxyurus, Philomycus, 770

pacificum, Prophysaon, 682, 687

pallidum, Prophysaon, 682, 687

Pallifer, 759

Pallifera, 759

Paludinella, 1000

palustris, Anguispira, 569, 574

Pancalyptus, 750

pahormitanum, Deroceras, 557

paradoxa, Vertigo, 972

parallelus, Helicodiscus, 625

parawanensis, Oreohelix, 1096

parietalis, Pupa, 986
Strobilops, 856

parvidens, Bifidaria, 913, 916
Gastrocopta, 916

parvula, Vallonia. 1027
Vertigo, 969

pasadenae, Punctum, 652

Patula. 587, 598, 616

patula, Helix, 608

Patularia, 598

Patulastra, 641, 649

patulus, Discus, 606, 608

paucicostata, Anguispira, 581

pennsylvanica, Pallifera, 767
Succinea, 809

pentodon, Gastrocopta, 886
Vertigo, 886

peonensis, Succinea, 784

peoriensis, Oxyloma, 784
Suecinea, 784 )

perexiguum, Carychium, 1052

perryi, Vertigo, 966

perspectiva, Helix, 608
Vallonia, 1033

perspectivus, Gonyodiscus, 608

perversa, Bifidaria, 895
Gastrocopta, 895

Phenacarion, 677

Philomycidae, 748

Philomycus, 750

picta, Anguispira, 589
Pyramidula, 589

pictus, Agriolimax, 539, 550

pilsbryana. Gastrocopta, 890
Pupa, 890

pithodes, Pupilla, 931

Planogyra, 1037

vleistocenica. Succinea, 808

Plepticolimax, 523

Pleuropunctum, 649

plumbeus, Agriolimax, 539, 562

Poeniella, 1085

poeyensis, Succinea, 837

Polygyriscus, 1097

Polyplacognatha, 640

Pomatiasidae, 1074

posti, Helicina, 1079

Privatula, 893

proarmifera, Gastrocopta, 878

procera, Gastrocopta, 907
Pupa, 907

pronophobus, Succinea, 809

Prophysaon, 677

Prosobranchia, 1064

Pseudiscus, 640

Pseudopunctum, 653

Ptychopatula, 1008

pulchella, Helix, 1023
Truncatella, 1070
Vallonia, 1023

Pullastra, 641

punctatellus, Helicodiscus, 640

Punctinae, 640

Punctum, 641

punctum, Helix, 1007

Pupidae, 868

Pupilla, 926

Pupilladae, 868

Pupillidae, 868

Pupillinae, 870, 920

Pupisoma, 1006

Pupoides, 920

putris, Succinea, 802

pygmaea, Microphysa, 644
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Pupa, 961

Vertigo, 961
pygmaeum. Punctum, 644, 649
Pyramidula, 567

quadridens, Gastrocopta, 893
quadridentata, Bifidaria, 893
quadrilus, Philomycus, 770
Quickella. 842

radiata, Helix, 568
Radiodiscus, 654
Radiodomus, 657
ralstonensis, Discus, 599
ramsdeni, Helicodiscus, 623
randolphi, Punctum, 646
Zonitoides, 618
randolphii, Pyramidula, 646
rarinotata, Pyramidula, 5§77
rehderi, Quickella, 845
reticulatum, Deroceras, 534
reticulatus, Limax, 534
retusa, Oxyloma, 785
Succinea, 782, 785
rhoadsi, Bifidaria. 1016
Sterkia, 1016
richardi, Helix, 1100
riograndensis, Gastrocopta, 911
Pupa, 911
roseoapicata, Anguispira, 594
roxco-apicata, Pyramidula, 594
rotifer, Monadenia, 1092
rotundata, Helix. 616
Suecinea, 810
rotundatus, Discus, 616
rowelli, Vertigo, 1000
rowellii, Pupa, 1000
rubella, Helicina, 1087
rubellus, Arion, 671, 673
rufus, Limax, 668
rugoderma, Anguispira, 584, 585
rugosula, Vertigo, 948
ruidosensis, Bifidaria, 874
Gastrocopta, 877
rupicola, Gastrocopta, 905
Pupa, 905
rushi, Philomyecus, 763
rusticana, Succinea, 824

salleana, Oxyloma, 792
Suecinea, 792
salmonaceus, Helicodiscus, 632
salmonensis, Helicodiscus, 632
sana, Gastrocopta, 896
sanbernardinensis, Vertigo, 963
sandersoni, Discus, 599
sanibelensis, Oxyloma, 793
Succinea, 793
Saraphia, 1051
saxicola, Pupa, 926
scabra, Helix, 569, 571
scottiana, Monadenia, 1092
sculptilis, Vertigo, 889
secretus, Philomycus, 767
selenitoides, Discus, 621
Zonites, 621
septuagentaria, Vallonia, 1035
shimeki, Discus, 617
shimekii, Zonites, 617
sillimani, Oxyloma, 796
Succinea, 796
similis, Gastrocopta, 877
simillimus, Discus, 599
simplex, Pupa, 1002
singleyanus., Helicodiscus, 636
Zonites, 636
sinistra, Pupilla, 935
smithi, Anguispira, 583
Punctum, 654
smithiana, Monadenia, 1093
Soleolifera, 1062
solitaria, Helix, 591, 595
sonorana, Pupa, 928
Pupilla, 928
YVallonia, 1031
Sonorelix, 1093
sonorensis, Helicodiscus, 631
Sphyradium, 1000
spiralis, Strobilops, 862, 865
Staurotrema, 893
steindachneri, Ariolimax, 721
stephanophora, Janulus, 1102
Sterkia, 1012
sterkiana, Gastrocopta. 908
Pupilla, 927
sterkii, Vertigo. 963
stevensoni, Strobilops, 867
stimpsoni, Truncatella, 1072

1111
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stimpsonii, Truncatella, 1072
stoneri, Pupilla, 880
straminea, Ariolimary. 720
stramineus, Ariolimax, 720
strebeli, Strobilops, 862
stretchiana, Succinea, 825
striatella, Helix, 601
Striatura, 1102
strigata, Succinea, 810
Strobila, 849
Strobilidae, 848
Strobilops, 849
Strobilopsidae, 848
Strobilopsinae, 848
Strobilus, 849
strongylodes, Anguispira, 577
Helix, 577
strontiana, Anguispira, 594
Pyramidula, 504
stygium, Carychium, 1054
Styloides, 1046
subcylindrica, Ferussacia, 1047, 1049
Helix, 1073
Truncatella, 1073
subeffusa, Oxyloma, 790
subfuscus, 670
Limax, 670
sublubrica, Pupa, 931
suborbiculata, Helicina, 1082
subtropica, Helicina, 1084
Succinea, 775, 799
Succineacea, 770
Succineidae, 771
suffusum, Prophysaon, 682, 687
superioris, Pupa, 961
syngenes, Pupa, 939
Pupilla, 939
Systellommatophora, 1062

tampae, Helicina, 1079

tantilla, Helicina, 1085
Lucidella, 1085

Tapada, 799

tappaniana, Gastrocopta, 889
Pupa, 889 ’

tappiana, Pupa, 889

Tebennophoridae, 748

Tebennophorus, 750

texana, Hyalinia, 636

texasiana. Strobilops. 856
Succinea, 828

Themapupa, 920

theresa, Helicodiscus, 625

togata. Limax, 753

Toltecia, 649

totteniana, Succinea, 802

tridentata, Columella, 880
Gastrocopta, 880
Vertigo, 965

trinotata, Pupa, 996
Vertigo. 996

tristis, Agriolimax, 539

tropica, Helicina, 1084

truncata, Truncatella, 1073

Truncatella, 1065

Truncatellidae, 1065

truncatula, Truncatella, 1073

- tuba, Bifidaria, 917

Chaenaxis, 917
tuberculatus, Discus, 614
tunicata, Limax, 535
typicus, Agriolimax, 539, 718

ultima, Vertigo, 982
unicolor, Succinea. 817
upsoni, Zonites, 953
utahensis, Vertigo, 974

vagans, Quickella, 843
Succinea, 843
Vallonia, 1019
Valloniidae, 1018
Valloniinae, 1018
vanattae, Prophysaon. 697
variegatus, Limax, 528
variolosa, Bothriopupa, 1011
Pupa, 1011
vendryesiana, Helix, 865
ventricosa, Isthmia, 957
Vertigo, 957
venusta, Succinea, 837
vermeta, Succinea, 837
Veronicella, 1063
Veronicellidae, 1062
verrilli, Oxyloma, 777
Succinea, 777
Vertiginidae, 868
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Vertigininae, 870, 943 wilsonii, Succinea, 823
Vertigo, 943 witteri, Succinea. 833
Vertigopsis, 886
Vertillaria, 945 Xanthonycidae. 1092
virginiana, Polygyra, 1097 xenos, Vertigo, 993
virgo, Strobila, 854 xerobia, Pupilla, 933, 935
viridula, Patula, 617
vitreum, Punctum, 649 Zacoleus, 729

zonatipes, Agriolimax, 539, 551
wardiana, Succinea, 837 Zonodiscus, 591
weinlandi, Limax, 539, 548 Zoogenetes, 1041
wetherbyi, Pallifera, 769 Zoogenites, 1041
wheeleri, Vertigo, 979 Zua, 1046

wilsoni, Succinea, 823 Zurama, 1019
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