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PREFACE

The present volume is chiefly concerned with the subfamily
Vertiginine, to be completed in the next and final volume on
Pupillidee.

In treating of these snails the author has had the advan-
tage of assistanee from Dr. V. Sterki with the American Ver-
tigines. The portions relating to Hawaiian species are in
large part due to the collaboration of Dr. C. Montague Cooke,
though all of the species have been studied by both authors.

The work is based on material contained in the following
collections, chiefly in the first two:

The Academy of Natural Sciences of Philadelphia.
The Bishop Museum, Honolulu.

The Museum of Comparative Zoology, Cambridge.
The United States National Museum.

The Carnegie Museum, Pittsburgh (Sterki collection).
The Indian Museum, Calcutta.

The Bryant Walker ecollection, Detroit.

In addition to the naturalists mentioned in Vol. XXIV,
page vi, the author desires to express his thanks for mate-
rial to

Dr. S. Stillman Berry of Redlands, California;

Mr. William H. Clapp, Cambridge, Massachusetts;

Major M. Connolly, London.

H A . P.

PHILADELPHIA, NOVEMBER, 1919.
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INTRODUCTION

For convenient reference a diagram showing the termin-
ology of the teeth is repeated here.
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F16. 1. TERMINOLOGY OF LAMELLAE AND IOLDS.

The names of primary teeth are in small capitals.

The bay formed by the upper arc of the outer lip, and
usually limited by the upper palatal and angular teeth, is
called the sinurLus. This term has also been used extensively
in Clausilia, Ennea, ete., in the same sense.

In Vertigo, the point of the outer lip, running forward or
bent inward, has been termed the auricLE by Dr. Sterki.

The ridge encircling the whorl behind and parallel to the
free margins of the peristome is known as the crest (collar,
callus cervicalis, bourrelet extérieur, Nackenwulst).

(vii)
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viii INTRODUCTION.

The use of formulas for expressing succinetly such strue-
tures as the teeth of bivalves or gastropods would be a great
convenience if it were not that nearly every investigator in-
vents a new system for himself. Without uniform currency,
terminology loses its value as an intellectual tool. Ior this
reason, and because such formulas appeal to some but not to
all naturalists, little use has been made of them in this work.

In the Introduction to Vol. XXIV, p. viii, the tooth-formula
used by Westerlund was noticed, and a more elaborate one
was proposed. As the latter has never been used practically,
it need not be considered further, being at best rather clumsy.

Westerlund’s formula gives merely the number of teeth on
each margin of the aperture, parietal, columellar, and palatal
including basal, thus: 2-1-3. This is easily understood and
often eonvenient for succinct statements in keys or tables.

More elaborate formulas for brief statement of the aper-
tural denticulation of Vertigo (but applicable also to other
Pupillidee) have been published by Dr. V. Sterki (Proc. U. S.
Nat. Mus., xi, 1889, pl. 42, fig. 5) and by Mr. C. M. Steenberg
(Danmarks Fauna, Landsnegle, 1911, p. 156, fig. 127).
Though these formulas have been used but little outside of
the publications mentioned, the lists of symbols are given
below as a matter of record.

Both the Sterki and the Steenberg formulas express the
structures fully. The chief objection to them is that they are
rather difficult for one not a specialist on Pupillide to inter-
pret. Steenberg’s symbols do not distinguish between pri-
mary and secondary teeth, and are based upon the Danish
language ; Sterki does not recognize the lamella angularis as
a primary tooth. In writing his formule, Dr. Sterki uses dots
in place of figures for the secondary teeth.

It appears to me that an ‘‘international”’ formula uniting
the best features of both could be econstructed by designating
the six primary teeth by the initials of their Latin names,
and the secondary denticles by dots; the parietal, columellar
and baso-palatal parts of the formula to be separated by

hyphens. In all formule the enumeration proceeds anti-
clockwise.
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Terminology of ¢ International”’ Sterki Steenberg

this work. Sormula, Jformula. Jormula.
Parallel and Twin lamellee .... . le Vv,
Angular lamella ............. A 1 Vv,
Parietal lamellafs 5 2o il 2 P A V,
Infraparietal lamella ......... : 2 Vv,
Supracolumellar lamella ...... A,
Columellar lamella ........... C B A,
Subecolumelar lamella ........ ; A,
B asaliefold S E S S L B C B

Infrapalatal folds ........... ; 3 Ga=s
Lower palatal fold ........... Pi D G,
Interpalatal fold ............ ; 4 G,
Upper palatal fold ........... P E G,
Suprapalatal fold ........... ; 5 G,
Sutnraltfold {30 T a8 0. . 6 G,

In the second column the letters ¢ and s are added to the
initial P to indicate snfertor and superior palatals.

As an example, the teeth of an 8-toothed Vertigo antiwertigo
(angular, parietal, infraparietal, ecolumellar, basal, infra-
palatal, lower and upper palatals) would be represented thus:

‘Westerlund formula: 3—1—4

Sterki formula: .A.BC.DE

Steenberg formula: Vo 3 4+—A—B—Gg 5 ¢

‘“‘International’’ formula: AP.—C—B. Pi Ps
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MANUAL OF CONCHOLOGY

Subfamily GASTROCOPTIN.E (continued),

Genus CHONDRINA Reichenbach,

Pupa, in part, DrAPARNAUD 1805, and of most subsequent
authors ; not of Bolten, 1798.—Chondrus Cuvier, 1817, in part.
—Cochlodonta FErussac, 1821, in part.

Torquille STuDER, Kurzes Verzeich., ete., 1820, p. 89.—Vox
MarTENS, Die Heliceen, 1860, p. 287, type Pupa avenacea
Brug. Not Torquilla Brisson, 1760 (Aves).

Chondrina REicHENBACH, Allgemeine Taschenbibliothek der
Naturwissenschaften. 5ter Theil. Zoologie oder Natur-
geschichte Thierreichs, i, 1828, p. 93, as substitute for Chon-
drus Cuv.; ii, 1836, p. 152, for H. avenacea.

Modicella H. and A. Apams, Genera Rec. Moll., ii, 1855, p.
169. — BoETTGER, Jahrb. Nassau. Ver. Naturk., xlii, 1889, p.
249.—WESTERLUND, Fauna Europaea Moll. Extramar. Prodr.,
ii, 1878, p. 178 ; Synopsis, 1897, p. 94.—Cf. also Cazior, Bull.
Soc. Zool. France, vol. 33, 1908, p. 195.

Alloglossa. LanpsTrROEM, Om Gotlands Nutida Mollusker,
1868, p. 18 ; monotype A. avenacea (Brug.).

The shell is rimate, cylindric-conic or conie, brown (except
the group of C. similis, which have the shell opaque-whitish),
of 414 to 10 whorls. Aperture with teeth arranged as in
Abida, but often small, reduced in number or wanting ; palatal
plicee not entering deeply and not enlarged to form an internal
barrier. Peristome somewhat expanded.

Radula having the central and lateral teeth narrow, wuni-
cuspid, the cusp long and eurved in profile; marginals with
several cusps.

Type C. avenacea (Brug.). Distribution, southern Europe
from Portugal to the Caucasus, north to Gotland; North
Africa.
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The radular teeth of Chondrina differ a good deal from
those of other Pupillide, yet the peculiarity is probably not
indicative of great systematic separation. Similar simplifica-
tion of the teeth is seen in Allognathus, which in other char-
acters differs but little from the rest of the Pentataeniate Heli-
ces; also in some tree snails.

C. avenacea is probably as near as any recent species to the
ancestral forms of the genus, its aperture having the full
tooth-formula of the Abide group of genera. The other sec-
tions of the genus (Modicella and Solatopupa) appear to be
regional specializations from ancestors belonging to the aven-
acea group (Chondrine s. str.). The specialization usually
was in the direction of tooth-reduction; but in the case of
Solatopupa (C. stmalis and its allies) there has been adapta-
tion to direct, brilliant sunlight, the shell becoming conspie-
uously caleareous.

Under Abide (Vol. XXIV, p. 263) the author has men-
tioned his diffidence in offering a compilation in place of the
monograph by an expert which these genera stand in need of.
It seems best not to leave the account of Pupillide incom-
plete, and it is not practicable at present to have the work
done abroad.

Radula.—The dentition of this genus was first investigated
by G. Lindstrém (Om Gotlands nutida mollusker, 1868, p. 18),
who described and figured the teeth of Pupa avenacea. On
account of the narrow, simple cusps he formed a new genus,
Alloglossa, for this species. It is a pity that a prior name has
to be used, as Lindstrém was the first to define the group
scientifically.

Schako (in Westerlund, Fauna Europea, ete., 1878, p. 167)
stated that he had found dentition like that described by
Lindstrom for avenacea in the species

avenacea Brug. gonostoma Rm.
quinquedeniate Born. ventilatoris Parr.
megachetlos Jan. muhlfeldii Kiist.

Finally, the Rev. Prof. H. M. Gwatkin (Proc. Malac. Soc.
London, iii, 1897, p. 227) gave the results of his examination
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of Pupillid dentition with lists of the species deseribed. The
following are stated to have teeth of the megacheilos—avenacea
type:

algesirae Kob. megacheilos Jan.
amicta Parr. quinquedentata Born.
avenaces Brug. scalaris Ben.
bergomensis Charp. secale Drap.
bigorrensis Charp. stmilis Brug.

calpica West.

The inclusion of secale must be due to an error of some sort,
as I have found that species to have broad lateral teeth, all of
them bearing ectocones.

Distribution.

Chondrina, like Abida, is generally found upon rocks, walls
and cliffs, preferably on limestone, and therefore is chiefly de-
veloped in broken country or mountains, where such stations
abound, as are most of the Clausilias. Favorable stations are
limited and discontinuous, leading to the segregation of colo-
nies of snails having the habits mentioned.

In distribution, Chondrina is much like Abida, the Alps and
the Pyrenees being evolution centers, with one plastic and
adaptable species, C. avenacea, widely spread over central
Europe.

About the Alpic center there is the typical or avenacea
group of Chondrina, and the section Solatopupa, the similis
group.

In the Pyrenean center and through Spain and Portugal
there is the bigorriensis group of Chondring, and the weakly
differentiated section Modicella; both probably derivatives of
avenaceous ancestors. Species and races are very numerous,
though the structural differentiation has been less, perhaps,
than in the Alpic center. The number of species diminishes
rapidly westward from the Pyrenees, very few being found in
Portugal and northern Moroeco.

It appears reasonable to suppose that an avemwea—hke stock,
widely spread in southern Europe in late Tertiary time,
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was subjected locally to a great variety of conditions conse-
quent upon the elevation of the Alps and Pyrenees, with pro-
gressive interruption of limestone terranes by folding, fault-
ing and erosion. To these isolating factors, probably, the pro-
lific speciation is chiefly due.

C. tingitana in Morocco is very closely related to forms of
the adjacent part of Spain. The group of C. gonsostoma, pen-
chinatiana, letourneuri and lallemantiana, reported from Al-
geria by Bourguignat and Letourneux, have an aspect so
Pyrenean that the possibility of importation occurs to one.
They appear out of place in Algeria. C. avenacea reported by
Letourneux also seems to be a stranger in Algeria, and Caziot
directly denies its occurrence there (Ann. Soc. Linn. Lyon,
Année 1908, p. 160, footnote 1).

Chondrina is not certainly known anterior to the Pleisto-
cene. Several forms possibly referable to the genus are enu-
merated below, but by being toothless they resemble a few
aberrant terminal products of evolution in the recent fauna
rather than the more normal toothed forms which must have
been ancestral. There is little reason for referring any of
them to Chondrina, yet no other generic reference is obvious.
The absence of definite traces of this genus in known Tertiary
deposits leaves the question of its origin highly problematic.

CHONDRINA( ??) TrocHULUS (Sandb.).- Pupa (Modicella)
trochulus SANDBERGER, Vorwelt, 1875, p. 601, pl. 29, f. 25.—
Cuessin, Malak. Bl. n. F., vii, p. 86.

Upper Miocene: Morsingen, Undorf. Similar to Granopupa
rupestris Ph.; toothless; but in view of the frequency of tooth
degeneration in Pupillide this character is almost worthless
as a test of relationship.

Pupa murricosTunaTa Gutzwiller.  Abhandl. Schiweizer-
ischen paldont. Ges., vol. 32, 1905 (1906), p. 28, pl. 4, f. 30.
Eocene, Lausen near Basel. Aperture unknown, and position
doubtful ; externally resembles Chondrina.

CBONDRINA(?) TOURNOUERT (Ancey). Pupa lusitanica
TOURNOUER, Journ. de Conchyl., vol. 27, 1879, p. 176, pl. 6, f.
3; not of Rossmaessler.—Pupa tournouwer: ANcEy, Le Natural-
iste, i, p. 414, n. n. for lusitanice Tour.— Pupa tournoueri
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Correr, Communicagoes da Direccao dos Servigos Geologicos
de Portugal, iv, 1900-1901, p. 144, plate, f. A, 24, 25, n. n. for
lusitanica Tour. Lower Miocene( ?) near Lisbon, Portugal.

Nomenclature.

The species now referred to Chondrina have been known
almost universally as Pupa or Torquilla. Both of these generice
names were originally used for other groups of animals, and
hence must be dropped in this connection. Chondrina was not
discriminated from Abide until 1868, and in fact up to the
present time few authors make the distinction, so that the
notes on nomenclature given under Abida (Vol. XXIV, p.
267) are to be consulted in connection with the following:

The genus Chondrus Cuvier, 1817, comprised species of
three modern genera, arranged in two divisions, as follows:

1. Bulimus zebra Oliv. 2. Pupa frumentum Drap.
Pupa tridens Drap. Bulimus similis Brug.
Pupa variabilis Drap. Pupa polyodon Drap.

2. Bulimus avenaceus Brug. Pupa quadridens Drap.

Pupa secale Drap.

In 1821 Gray mentioned Pupa cinerea as an example of the
genus, and Hartmann, in the same year, used Chondrus for
species now referred to Abida, Chondrina, ete.; but no type
was expressly named until Gray, in 1847, selected Bulimus
zebra. Chondrus, however, was not valid, having been used
previously by Lamouroux for another group.

Pfeiffer says of Chondrus Hartmann, 1821, ‘‘genus restric-
tum ex typo P. frument:,”’ but this is not the case. In his
article, System der Erd- und Flussschnecken der Schweiz, mit
vergleichen der Aufzihlung aller auch in den benachbarten
Lindern, Deutschland, Frankreich und Italien sich vorfind-
enden Arten (in Neue Alpina, Bd. i, pp. 218-220) Hartmann
used Chondrus in somewhat wider than Cuvierian limits, in-
cluding species of the modern genera Chondrina, Abida, Chon-
drula, Vertigo, Pupilla, Truncatellina and Lauria.

Recognizing the preoccupation of Chondrus, Reichenbach,
1828, proposed to substitute Chondrine, without mentioning
any species. He considered it a subgenus or section of Helix
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In 1836 he defined Chondrina briefly, mentioning one species,
H. avenacea, as an example of his subgenus. This becomes,
necessarily, the type of Chondrina.

Cochlodonta Férussae, Tableau Syst., 1821, pp. 28, 58, cov-
ered lengthened, toothed snails of many genera, inecluding
various Pupillide. As no type appears to have been selected,
Helixz uwva ¥ér. (Cerion uva 1i.) has been named as the geno-
type (Man. Conch., XXIV, p. 268).

Modicella was also a composite group, proposed for tooth-
less Pupe, with the following species, the modern genera
being added in parentheses:

conoidea Ne. (Bothriopupa) pacifica Pfr. (Pupoides)
fallax Say (Ena, Pupoides) pallida Ph. (Chondrina)
farinesii Desm. (Chondrine)  putilla Shuttl. (Pupoides)
freyeri Schm. (Zospeum) rupestris Phil. (Grenopupa)
modica Gld. (Pupoides)

No type has been selected, but Westerlund, Boettger and
some other authors have used Modicella for the groups of
avenacea, rupestris and their allies. Ct. Caziot has contended
that the name should be dropped. Pupa farinesiz is selected
here as the type species.

Chondrina is here limited to species known or believed to
have similar radule. It contains many of the species grouped
in the genus Modicella by Westerlund (1897), but it differs
by the exclusion of the Rupestrelle (Westerlund’s groups 5
to 8) and by the inclusion of the similis group, which Wester-
lund leaves with the Abide.

‘Westerlund has classified the species in eight groups desig-
nated by numbers. Commandant Caziot has offered a re-
arrangement into five groups (Ann. Soc. Linn. de Lyon, vol.
53, 1907, pp. 196-7), uniting Westerlund’s 3d and 4th groups.
and making two groups out of Westerlund’s 5th to 8th, with
also numerous transpositions of species. Most of these altera-
tions appear to be improvements. In the following year Caziot
and Margier outlined eleven groups to contain the Chon-
drinas and Rupestrellas, mentioning a few species under each
group. Connecting links are so numerous that any linear
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arrangement has its flaws, and the number of subordinate
groups into which the three main series or sections may be
split is here, as everywhere, purely a matter of convenience.
The presence of several series of independent origin, in which
the teeth have been reduced or lost, adds to the eomplexity of
specific classification.

Sections of Chondrina.

a.> Shell brown, of different shades.
b.! Lamelle and plice well developed, 6 or more. Sec-
tion Chondrina, p. 7.
c'. Alpic; series of C. avenacea, no. 1 to 8.
c%. Pyrenean ; series of C. bigorriensis, no. 9 to 28.
b.2 Teeth small or wanting; not more than 2 plice in
the outer-basal lip.
ct. Pyrenees and Spain. Section Modicella, p. 44.
c%. Alpes Maritimes and Liguria, species no. 3, 4.
a*. Shell opaque, whitish or very pale. Southern France and
Italy. Section Solatopupa, p. 57.

It should be noted that some species of the avenacea group
and of Solatopupa have degenerate teeth, as in the section
Modicella. See species no. 3, 4, 42, 43.

Section CHONDRINA s. str.
Series of C. avenacea.

1. CeONDRINA MEGACHEILOS (Cr. et Jan). PL 1, figs. 1, 2, 3.

The shell is more or less openly umbilicate, nearly smooth
or somewhat wrinkled, chestnut-brown to chocolate, paler
above, shining. Spire slowly tapering, the penult whorl nearly
as wide as the last; latter part of last whorl compressed into
a narrow ridge below, flattened laterally, and often weakly
impressed over the upper and lower palatal plicee. Aperture
oval, armed with 9 teeth: angular lamella long, continuous, or
almost joining the short, higher, spiral lamella; parietal
lamella short. Columellar lamella is strong and rather long,
not quite reaching the peristome; subcolumellar smaller,
shorter. Five palatals, the sutural and suprapalatal plice
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very small, upper and lower palatals long, the former emerg-
ing to the peristome, basal plica small, rather deep. Peri-
stome is expanded and strongly thickened within, white.

Length 7, diam. 3 mm.; 71 whorls (Como).

Length 8, diam. 3.2 mm.; 8 whorls (Como).

Length 10.3, diam. 4 mm.; 9 whorls (Milan).

Italy: Lombardy and Piedmont; also in adjacent parts of
the Tyrol and Switzerland, and rare west to Grasse (Alpes-
Maritimes) ; valley of the Verdon, Basses-Alpes, abundant
and of good size (Margier).

Chondrus megacheilos DE CRISTOFORIS et JaN, Catalogus
rerum nat. in Museo extantium Josephi de Cristofori et Georgii
Jan, sect. ii, pars 1, fase. 1, p. 5, Mantissa, etc., 1832, p. 3.—
Pupa megacheilos Jan, Rossum., pt. 5, 1837, p. 13, pl. 23, £. 318;
iii, pt. 17, p. 106, pl. 85, f. 938.—KuEsTER, Conchyl. Cab., p.
46, pl. 6, f. 6-8.—Des MouLins, Actes Soc. Linn. Bord., vii,
1835, p. 162, pl. 2, £. A1, A2.—MoQ.-TanD., in part, Moll. Fr.,
p. 354, pl. 25, f. 23-32; with var. rufula. — PFr., Monogr., ii,
346 ; iii, 547; iv, 673; vi, 315; viii, 384 (see for older refer-
ences). — WESTERLUND, Malak. Bl., xxii, 1874, p. 62 (new
diagnosis, and notes on transitions to avenacea) —SCHROEDER,
Nachrbl. d. m. Ges., vol. 45, 1913, p. 171 (varieties, ete.).—
E. Marcier, Feuille Jeunes Naturalistes, 1904, no. 399, p. 65.
—Cazior, Ann. Soc. Linn. Lyon, 1908, p. 158 (distribution,
ete.) —Torquilla tricolor ANT. et J. B. ViLLa, Dispositio Syst.
Conch.,, ete., 1841, p. 57—P. albilabris ZiegLER MS., according
to ViLpa, Disp. Syst., 1841, p. 24.—Pupa megacheila Cazior,
Etude Moll. terr. et fluv. Monaco, ete., 1910, p. 316, with var.
manor, p. 317, pl. 9, £. 19, from north of Grasse, on the short-
cut leading to Saint-Vallier.—Pupa megacheylos Duruy, Hist.
Nat. Moll. France, p. 394.

In its typical form this species differs conspicuously from
avenacea by its strongly thickened white lip, the columellar
border more straightened, and by the development of 9 teeth,
the sutural fold never being found in avenacea; also by the
strongly compressed base and the more open umbilicus; yet
there are transitional forms in the Tyrol which appear to
connect the two stocks. These have been left as ‘‘varieties’’
under avenacea in this work.
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Doubtless all records from the Pyrenees, from those of
Boubée and Des Moulins on, pertain to other species. It is
not found in southern France beyond the dép. Alpes-Mari-
times and Alpes-Basses, and even there the colonies are ap-
parently few and small. According to Adami, the large,
typical forms are at.elevations above 2000 meters, smaller
forms being found at lower levels.

Commandant Caziot regards the bigorriensis group of the
Pyrenees as modifications of a megacheilos stock which radi-
ated from the Alpic center, but I am disposed to look upon the
bigorriensis group and megachetlos as parallel mountain modi-
fications of an early avenacea-like stock, and not otherwise
directly related.

Jan’s original desecription is as follows: Chondrus mega-
cheilos.—Ch. with the shell dextral, conic-eylindric, the sum-
mit a little obtuse (alt. 414, width 114 lines). Aperture 7-
plicate (alt. 114, width 1 line) peristome wide, white. North-
ern Italy.

Torquilla tricolor Villa was said to differ from megachetlos
by the greater size, thicker shell, more reflected peristome and
more numerous apertural folds (8) ; length 11-13, diam. 5 mm.
In humid, limestone mountains of Valsassina, province of
Como. This name may be used for the large form of mega-
chetlos if one is needed.

Form minor West. Length 5146, diam. 2 mm. Different
from avenacea by the compressed, keeled base of the last whorl,
reflected lip, the mouth angular below, the straightened colu-
mellar lip, ete. (Fauna, iii, 1887, p. 96). No locality was
given by Westerlund, but Schréder has reported it from near
Gargnano, Salo, etc., on Lake Garda (Nbl, 1913, p. 174).
Caziot also figured a ‘‘var. minor’’ from north of Grasse,
length about 5.7 mm.

Var. toscolana Schroder. Shell similar to the type except
that it is stronger; whorls 8-9; throat set with many folds and
tooth-like tubercles (up to 16!). Length 11-1414, breadth 4-5
mm. On cliffs in Toskolano valley, in the mountains west of
Lake Garda (Modicella megacheilos Jan, var. toscolana Sehro-
der, Nachrbl. d. m. Ges., vol. 45, 1913, p. 174).
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Var. caziotana n. n. A variety rather of megacheila than of
avenacea; in the latter species the palatal folds are opposite
the columellars, and do not reach the peristome, while in
megacheilos the stronger palatal folds alternate with the colu-
mellars, and one at least, or several, reach the peristome, and
this is the case with our variety, which is therefore closely re-
lated to the var. maritimae. It forms a passage to Pupa mega-
cheila, but has not an angular aperture. Alpes-Maritimes:
Gorges of Cians, north of Beuil, at 1500-1600 meters eleva-
tion, and on the limestones of the plateau de Caussols, in the
ravine near the road from Grasse to Thorenc, at the place
called le Planesteli, at about 1000 meters (Pupa megacheila
var. labiosa Caziot, Etude moll. terr. et fluv. Monaco, 1910, p.
317, pl. 8, fig. 9). It may perhaps be equivalent to Pupa ave-
nacea var. maeritime Loc., according to Caziot, ¢. c., p. 316,
footnote. The names labiosa and maritimae are preoccupied in
Pupa. Caziot’s figures are too small to show any distinetive
characters. His description is given above.

Var. galloprovincialis Margier. Hauteville (Ain). A form
said to resemble that of the Tyrol. I have not found a deserip-
tion of it, and suspect that it is a MS. name. Mentioned by
Caziot, Ann, Soe. Linn. Lyon for 1908, p. 159.

2. CHONDRINA AVENACEA (Brug.). PL 1, figs. 4, 5, 6.

The shell is perforate, rimate, e¢ylindric-conie, thin, chest-
nut-brown or carob-brown; weakly, rather finely, irregularly
striate. Whorls somewhat convex, the last well rounded at
base, slowly ascending forward. Aperture with 7 teeth. An-
gular lamella low, rather long, either weakly joining the spiral
lamella or shorter and discontinuous with the spiral ; the spiral
lamella is often rudimentary or absent. Parietal lamella
short. Columellar lamella short, horizontal, a smaller, shorter
subeolumellar below it. Upper and lower palatal and basal
plicee rather short, the upper reaching the peristome, the
others a little immersed; frequently a minute suprapalatal
plica is developed. Peristome thin, whitish, a little expanded;
parietal callous very thin, transparent.

Length 6.8, diam. 2.8 mm.; 714 whorls.
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Length 5.8, diam. 2.2 mm.; 7 whorls.

Europe, from the French Pyrenees to Greece, north to Oe-
land and Gotland, but not in the British Isles. Western Cau-
casus. Type loc., near Paris.

Bulimus avenaceus Brua., Encyel. Méth., i, 1783, p. 355 (en-
virons de Paris). — Pupa avenacea Brug., Prr., Monogr., ii,
347; iii, 548; iv, 674; vi, 316; viii, 385 (see for older refer-
ences).—Cazior, Ann. Soc. Linn. Lyon for 1908, pp. 160-169
(distribution, synonymy, etc.).— WESTERLUND, Fauna, iii, 1887,
p- 97, with forms eupora, paucidens, and p. 98, var. subhor-
deum, lepta, transiens West., ete. — LoENs, Nachrbl., xxiv,
1892, p. 172 (varieties about Lake Lugano).— Pupa (Mod:i-
cella) avenacea Brug., BoETTGER, Jahrb. d. m. Ges., viii, 1881,
p- 226, and x, 1883, p. 179 (Caucasus and Transcaspian Terri-
tory).— Aloglossa avenacea Brug., LinpsTROM, Om Gotlands
nutida Mollusker, 1868, p. 18, pl. 1, f. 11, 13 (jaw and radula).
—STEENBERG, Danmarks Fauna: Landsnegle, 1911, p. 178, f.
147-149 (good).—Torquilla avenacea Brug., CLESsIN, Mollus-
kenfauna Oesterreich-Ungarns u. der Schweiz, 1887, p. 227, £.
129. — Modicella avenacea WEST., Synopsis, 1897, p. 97.—
STEENBERG, Nachrbl. d. Malak. Ges., vol. 45, 1913, p. 169 (oc-
currence in Denmark doubtful); Danmarks Fauna, Land-
snegle, 1911, p. 178, f. 147-149 (teeth, genitalia and shell).—
Pupa avena DraparNAUD, Hist. Moll. France, 1805, p. 64, pl.
3, f. 47, 48.—ROSSMAESSLER, Iconogr., i, p. 82, pl. 2, f. 36; pt.
5, p. 13, £. 319.—KUESTER, C. Cab., p. 48, pl. 6, . 12-14.—Pupa
hassiaca Prr., Symbolae ad Hist. Hel., i, 1841, p. 45; Monogr.,
ii, p. 334 (Habichtswald, Cassel, Hessen). — KursTER, Con-
chyl. Cab., p. 85, pl. 12, f. 10, 11.—von MarTENS, Nachrbl. d.
m. Ges., x, 1878, p. 89 (type specimen is an avenacea, injured
in the penult whorl).—Cazior, Bull. Soec. Zool. France, xxxiv,
1909, p. 221.—Jaminea septemdentata Risso, Hist. Nat. Eur.
Mérid., iv, 1826, p. 91.—Pupa lucana BricaNTi, Su due nuove
specie di testacei spettanti al genere Pupa, 1832, in Atti Ist.
Incoraggiamente, Napoli, v, 1834, pp. 221-238 (not seen) ;
placed as a synonym of Pupe avena by Scacchi, Catalogus
Conchyliorum Reg. Neapolitani, 1836, p. 16.

This common snail is more widely distributed than any other
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species of this or related genera except Granopupa granum.
No satisfactory record for Spain has come to my notice, but
Caziot states that, according to Margier, it has been found in
the neighborhood of Gerona, Catalonia. Hastward the locality
Caucasus is a long way from any other record, but the species
probably extends through the southern provinces of Russia.
Sicily and Greece are the southern extremes of its well-known
range, but there is a single Algerian record, limestone rocks at
the foot of the great massif of Thabbourt Bouzgueur, Kabylia
(Letourneux, Lia Kabylie, i, 1872, p. 227).

The thin lip, dark color, rounded base and 7 or 8 teeth are
the chief characters; but there are forms more or less connect-
ing with C. megacheilos.

‘Westerlund has compiled a formidable list of varieties; to
it considerable additions are here made. It is an undigested
mass of forms of different grades which nobody has yet studied
in ‘a broad, comparative manner. Some of them probably
pertain to C. megacheilos.

Form eupore West. Shell typical; aperture with 2 or 3
parietal and 2 columellar lamelle, 4 palatal plice, the upper
one punctiform, the fourth short (West., 1887). Locality not
given. Caziot states that most specimens of middle France
are of this form.

Form cerealis Ziegler MS. Shell larger, length 8, diam.
2146-3 mm. (Westerlund).

Form paucidens West. Shell typical, but with 2 palatal
plicee (West., 1887). Locality not given.

Var. subcereana West. Aperture with 2 parietal, 2 colu-
mellar, 4 palatal plicee, the angular lamella very large, pala-
tals subequal, remote ; length 714-8, diam. 215 mm. Sweden:
Gotland, Oeland; Denmark; also Tirol, Tauria (Alloglossa
avenacea var. subcereana Westerlund, Fauna moll. terr. et
fluv. Suecica, ete., 1873, p. 280; Modicella a. s., West., Synop-
sis, 1897, p. 97).

Var. ferruginea. West. Shell perforate, narrowly ovate-
conie, rufous-ferruginous; very delicately, more distinetly stri-
ate at the suture, with few, distinet, whitish delicate riblets;
whorls convex, the last a little convex at base; aperture with
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3 parietal, 2 columellar, 4 palatal plice, the outer parietal fold
very small, very deeply placed below the angular; the upper
palatal minute, deeply placed, the median plicee longest,
higher within. Length 4-5, diam. 114-2 mm. Agen, France.
(Pupa ferruginea West.,, Fauna Europaea Moll. extramar.
Prodr., ii, 1878, p. 180; Fauna, iii, 1887, p. 98; Synopsis, p.
97, as var. of avenacea). According to Margier, it was based
upon decolored examples of avenacea.

Var. subhordeum West. (pl. 1, fig. below f. 8). Shell
smaller, with the same number of whorls, nearly smooth; 2
folds on parietal wall, columella and palate; length 5, diam. 2
mm. (‘“‘P. hordeum of many authors, P. avena v. minor Kiis-
ter, Mon., pl. 6, f. 15-16,”” Westerlund, Fauna, iii, 1887, p. 98).
Kiister’s figure is copied. He gives the localities, Bavaria,
Wiirtemberg, Switzerland, Carinthia and Carniola as far as
Triest.

Var. coccht Ben. Benoit states that in Sicily Pupa avenacea
is common in woods and in the high mountains of Madonie, of
Fiumedinisi ; found also at Marineo and Busambra. The Sicil-
ian specimens are usually a little smaller than those of the
rest of Europe (Nuovo Catalogo, 1881, p. 93). This form is
evidently that which Benoit tentatively named Papa [sic]
cocchi in 1845, in this manner.

Papra AVENA? Drap. Shell subconic, umbilicate, chestnut;
whorls 7, obliquely striate ; aperture subrotund ; 7-toothed, lip
emarginate ; apex rather obtuse.

The shell which is found in Sicily is different, I believe,
from that which lives in France; yet it is closely related, for
the Sicilian form differs only by being less conic, by the num-
ber of whorls, by the shape of the aperture and by the ar-
rangement of the folds in the same. According to Baron
Mandralisca it is found abundantly at Madonie, on limestone
rocks. Size 215 lines. Papa coccHi? Mihi. (L. Benoit, Ri-
cerche Malacologiche, 1845, p. 11, pl. 2, £. 7).

De Gregorio has named the same form Pupa avenacea Brug.
var. sicula, I1 Nat. Siciliano, xiv, 1895, p. 203; referring to
Benoit’s figures, I1. Sist., pl. 5, f. 33, and his Nuovo Cat., and
stating that the examples differ from the typical form by the
smaller size and by having the lip of the aperture simple.
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Var. nmunima Loe. Shell a third smaller than the type, of
a little more thick-set form, somewhat ventricose, the strie
more strongly marked. Not common ; le Mont-d’Or lyonnais
(Loecard, Variations Malac., i, 1880, p. 253).

Var. aureacensis Loe. Shell much lengthened, slim, little
tapering ; 10 nearly flat whorls, the last a little larger; suture
very large, as though channelled ; aperture small, rather nar-
rowly oval, retracted at base; 2 separated superior folds, the
second immersed; 2 deeply placed columellars; 3 immersed
palatals, the first barely reaching the peristome; peristome
thin, sharp, straight; shell vinous-brown, with little gloss,
ornamented with very strong and irregular ridges. Length
9-10, diam. 2 mm. Saint-Didier-au-Mont-d’Or (Rhone) ; Cau-
terets (Hautes-Pyrénées). (Pupa aureacensis Liocard, Ann.
Soc. d’Agrie. Liyon (7), iii, 1906, p. 186.)

The two widely separated localities, in diverse faunas, raise
a suspicion that it may have been based on abnormal shells.

Var. aveniculum ‘Hartm.,” Clessin. Shell small (smaller
than that of hordeum), of circular form. Length 5-6 mm.
Switzerland, environs of Chur, Malans, right bank of the
Landquart, Zizers, in the Schlundtobel on the Creta v. Schu-
ders (Hartm. in sched. Am. Stein Graubiinten, p. 61. Tor-
quilla avenacea var. aveniculum Clessin, Moll.-fauna Oester-
reich-Ungarn, 1887, p. 229).

Var. duplicata Kister (pl. 1, fig. below fig. 7) differs from
avenacea by having four palatal folds, the upper one deeper
and shorter, the other three not reaching to the peristome ; the
upper fold at the insertion of the right margin of the peri-
stome is weak, not penetrating deeply; nearly behind it the
second fold of the parietal wall is doubled, the right part
hardly half as large as the left. Length 2, diam. 1 line. Tou-
lon, southern France (Pupa duplicata Kister, Conchyl. Cab.,
Pupa, p. 109, pl. 14, £. 37-39). The separation of angular and
spiral lamelle is by no means rare among French specimens of
avenacea, but the present form is also distinguished by having
a suprapalatal plica and by small size.

Var. lepta West. Fusiform-turrited, slenderly elongated,
acuminate, chestnut-brown or corneous-brown, nearly smooth ;
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whorls 8, convex. Aperture oblong, outer lip more strongly
arcuate, thin; 7 lamellee and folds: 2 parietal, 2 columellar, 3
palatal, these of nearly equal length. Length 5, diam. 2 mm.
Adelsberg. (Pupa avenacea var. lepte Westerlund, Fauna, iii,
1887, p. 98.)

Var. clienta West. (pl. 1, figs. 7, 8). Slenderly fusiform,
regularly, densely striatulate, aperture 8-toothed: 4 palatals,
the two median pliciform, the upper produced to the margin,
the one above it punectiform ; peristome with the outer margin
regularly arcuate (not angular above) ; length 7, diam. 2 mm.
Choc, in the Tatra Mts., Galicia. (Pupa avenacea var. clienta
Westerlund, Jahrb. d. m. Ges., x, 1883, p. 60.)

Two specimens figured were received from Bielz.

Var. melanostoma ‘Paul.” West. Very dark chestnut-colored
suffused with blue, mostly shortly ovate with very ventricose,
rarely with conically elongated, spire; irregularly striate;
whorls 61%-7, convex; peristome very narrowly expanded,
thin; lamellee and plicee typical. Length 5-6, diam. 2-21
mm. Opcina and Nabrecina near Triest; a var. is 414 x 114
mm. (Pupa avenacea var. melanostoma Paul. in se., Wester-
lund, Fauna, iii, 1887, p. 98).

Var. apuana Issel. Pl. 1, fig. 12. This variety has some
analogy with P. hordeum, but differs by the shape of the aper-
ture. The shell is more slender than that of the type, of a
brown color, and has the right margin of the aperture more
regularly arcuate. Punta del Sagro in the Apuan Alps (Pupa
avenacea var. apuena Issel, Dei Molluschi race. nella Prov. di
Pisa, in Mem. Soc. Ital. di Sei. Naturali, ii, no. 1, 1866, p. 21.
Del Prete, Bull. Soc. Malae. Ital., v, p. 81, pl. 1, . 10-12).

According to Del Prete, it is found in abundance at Carrara
above Torano, at Tambura, and rare at Matanna. One of his
figures is copied, pl. 1, fig. 12. His natural-size figure is 6.3
mm. long. The name appeared as Alloglossa avenacea var.
apuna Issel, in Westerlund, Malak. Bl., vol. 22, p. 130.

Form elatior Paulucei. Larger, both in length and width,
but differing chiefly by being much more slender. Avellana in
Umbria and at Caramanico (Pupa avenacea form elatior Paul.,
Bull. Soc. Malae. Ital., vii, 1881, p. 119).
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Var. lessinica Adami. Elongate, brown, the aperture irreg-
ularly subangulate, toothless; whorls 8-10; length 8-11, diam.
21% mm. Breonio, Prov. of Verona (Pupa avenacea var. lessi-
nica Adami, Bull. Soc. Malac. Ttal., xi, 1885, p. 222).

““Found sporadically in many localities.”” From this re-
mark it appears to be an occasional mutation rather than a
race.

Var. arcadica Reinh. Two palatal plicee, one parietal in the
middle, the other vanishing, upper columellar fold strong, the
lower deep, weak and vanishing. Otherwise strongly devel-
oped, resembling normal avenacea in color, striation and size,
6.5 to 7.5 mm. Mountain region of Kyllene, Arcadia, Greece.
(Torquilla avenacea var. arcadica Reinhardt, Sitzungsber. Ges.
naturforsch. Freunde Berlin, 1881, p. 137).

Form tirolica West. One parietal, 2 columellar, 4 palatal
folds. Length 514, diam. 215 mm. Vallarsa, Tyrol (Modicella
avenacea var. arcadica form tirolica Westerlund, Synopsis,
1897, p. 97). Why considered a form of arcadica is not ap-
parent.

Var. abundans West. Shell subturrite-tapering, acuminate,
rufescent, obsoletely, irregularly striate; whorls 8, convex,
especially the upper ones; suture impressed ; aperture oblong,
rounded at base, the margins subparallel, outer one curved
above, columellar margin long, straightened, vertical; with 8
teeth ; upper palatal internal, very short. Length 8, width 314
mm. (Pupa [Modicella] avenacea var. abundans Westerlund,
Verh. k.-k. zool.-bot. Ges. Wien, 1902, p. 406. Pupa [Tor-
quilla] avenacea Brug. var. abundans Westerlund, Nachrbl. d.
m. Ges., xxvi, 1894, p. 172). Greece: Kylteni in the Morea
(Th. Kriiper).

(Races having some characters of megacheilos, from the
Tyrol, Venetia and Alpes-Maritimes.) As I have seen only
riviagna, I can form no opinion upon the value or synonymy of
these races.

Var. avenoides West. (fransiens West.). Large, strong-
shelled, cylindric-fusiform, very indistinetly striate, glossy,
reddish-brown with bluish suffusion, the spire produced;
whorls 8-815, very convex ; aperture oblong, with nearly equal,
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weakly arcuate margins; lamellee and plicee 9: 3 parietal, 2
columellar, 4 palatal, none of them reaching the peristome,
the upper one very small; margin whitish, somewhat ex-
panded below and on the left. Length 714-914, diam. 234-31
mm. Lake Garda, Tirol. (P. avenacea transiens ad mega-
cheilos Strobel. P. megacheilos var. avenoides and var. bigor-
riensis Westerlund, Fauna Europaea Moll. extramar. Prodr.,
ii, 1878, p. 168. P. avenacea var. transiens West., Fauna, iii,
1887, p. 98. Var. transiens W., Caziot, Ann. Soe. Linn. Lyon,
1908, p. 165.) Differs from megacheilos by having the last
whorl rounded at the base, the base of the aperture regularly
rounded, the lip not reflected and the more deeply placed
palatal plicee (West.). This appears to be a well-marked sub-
species, which should evidently bear the earliest name, C. ave-
nacea avenoides West. See also Gredler, Nachrbl., 1878, pp.
20, 21.

Var. megacheiloides Clessin. Shell moderately umbilicate,
ovate-conie, usually of lighter color; peristome somewhat
lipped ; aperture with 3 nearly equal palatal plice standing
directly opposite the columellar folds and the inner fold of the
parietal wall, and one small upper palatal plica far within.
Neck obtuse on the margins, usually without furrows. South-
ern Tirol, Doss Trento and S. Bernardino near Trient, Segno
in the Nonsberge, ete. (Pupa avena Drap. Gredler, Conch. aus
den Nordosten Tirols, 1860, p. 104. Torquilla avenacea var.
‘megacheiloides Clessin, Molluskenfauna Oesterreich-Ungarns
u. der Schweiz, 1887, p. 229). Probably a synonym of var.
avenoides West.

Var. transtens Clessin. Shell as in the preceding variety,
but more slender, regularly striate, darker colored ; peristome
less lipped. South Tirol, Bozen on porphyritie rocks, on the
Schloss Rungelstein, near Dolsach in the Drauthal, on primi-
tive rocks (the first fold rudimentary). (Pupa avena Gred-
ler, Tirol, p. 104. Torquilla avenacea var. transiens Cless.,
Moll.-fauna Oesterreich-Ungarns, 1887, p. 229.) This is not
transiens West., which probably has priority.

Var. gredleriang Clessin. Shell somewhat smaller; neck
compressed, keel-like, the upper palatal fold wanting or rudi-
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mentary and almost concrescent with the second fold. Aper-
ture not rarely narrowed angularly at the base. South Tirol,
Salurn on the Litschbach, on limestone (Pupa avena Gredler,
Tirol, p. 104. Torquilla avenacea var. gredleriana Clessin,
Moll.-fauna Oesterreich-Ungarn, p. 229).

Var. riviana Schroder. Pl 1, figs. 9, 10. Shell narrowly
umbilicate, fusiform-conie, finely striate or smooth, corneous-
brown to dark brown, often with a bluish wash; 7-8 weakly
convex whorls; neck somewhat flattened, compressed into a
weak keel beneath; aperture large, ovate, obliquely truncate
above; throat with 8 folds: 2 each on the parietal wall (the
one next to the outer lip sometimes divided) and on the colu-
mella, 4 on the palate, the upper small, the next long and
reaching the margin, the last somewhat shorter; peristome
sharp, white, weakly lipped, somewhat reflected at the colu-
mellar margin. Alt. 7-10%%, breadth 3-4 mm. (Schroeder).

Austrian Tyrol: cliffs on the banks of Lake Garda, at Tor-
bole and Riva, especially on the nummulitie limestone of Monte
Brione, usually in company with Chondrule quadridens and
Torquilla frumentum (Schroder).

Modicella riviana ScHROEDER, Nachrbl. d. Malak. Ges., vol.
45,1913, p. 173.

It differs from Modicella avenacea by its size, the wide

mouth, the number and strength of the folds (avenacea 7,
riviana 8); from M. megacheilos Jan by the more fusiform
shape, the sharp peristome which lacks a flattened lip, and the
number of teeth (megacheilos 9, riviana 8). The varieties in-
troduced by Clessin, megacheiloides, transiens and gredleriana,
from other distriets of the southern Tyrol, have nothing to do
with it (Schroeder).
- Cf. also Westerlund’s notes on the same form. Malak. Bl,,
xxii, p. 63, and Gredler, Nachrbl., 1885, p. 37, paragraph 3.
Specimens collected at Riva by J. L. and A. L. Baily (pl. 1,
figs. 9, 10) show considerable variation in shape and size.
‘Whether it is to be ranked as a species, or as a subspecies of
avenacea or megachetlos is a question to be decided when the
intermediate forms abounding in the Tyrol shall be revised
with adequate material.
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Var. plicatula Adami. Shell subfusiform, brown, the aper-
ture subangular below, brown within ; 5 subequal palatal plice;
columellar margin plicatulate. Whorls 8-9. Length 8-9,
diam. 215-3 mm. Heights of the limestone mountains in the
Illasy valley (Mt. Malera, Zevola and Campobruno), Province
of Verona. Near to megacheilos Jan. (Pupa avenacea var.
plicatula Adami, Bull. Soc. Malac. Ital., xi, 1885, p. 221.)

Var. maritvma Loc. Subeylindric-elongate, slowly tapering,
8-9 quite convex whorls, the last a little larger; suture deep;
aperture quite large, oval-rounded, a little angular at the
base; 2 superior folds, the second approaching and much im-
mersed ; 2 subequal and deeply placed columellar folds; 3 pala-
tals, of which only one or two reach the peristome; peristome
sharp, expanded, white-rose or red ; shell vinous-brown, glossy,
ornamented with strie, ocecasionally obsolete. Length 10,
diam. 3 mm. Saint-Martin-de-Lentosque (Alpes-Maritimes).
(Pupa maritima Locard, Ann. Soc. d’Agrie. Lyon (7), iii,
1906, p. 186. Cf. Cazior, Etude Moll. Monaco, 1910, p. 316.)
Not Pupa maritima Pfr.

This form may perhaps be referable to megacheilos. The
name was preoccupied.

3. CuEONDRINA O0LIGODONTA (Del Prete). Pl 1, figs. 13, 14.

Shell eylindric-conic, ashy-brown ; aperture having a single
columellar lamella, the parietal and palatal folds rudimentary,
often wanting; right lip more arcuate.

This variety, which in external appearance differs little
from the type [avenacee] and even less from var. apuane
Issel, is well distinguished by the characters of the aperture,
which has a single superior columellar tooth (and even this
smaller than in the type), whilst the other superior and
palatal teeth can scarcely be seen, or are wholly wanting. The
exterior wall is characterized by wanting the three little
white, parallel lines of the type [of avenacea], which corres-
pond to the internal palatal teeth (Del Prete).

Italy : Apuan Alps, Liguria, only at considerable elevations.

Pupa avenacea Brug., var. oligodonta Del Prete, Bull. Soc.
Malae. Ital., v, 1879, p. 80, pl. 1, f. 13-15.
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My knowledge of this form is solely from the original ac-
count. Probably the shell which has been identified by Sette-
passi as Pupa farinesii, from the same region, is a form of
oligodonte more advanced in tooth-reduction. I do not think
it is at all likely to be the Pyrenean species. Part of Sette-
passi’s note follows. Cf. C. a. lessinica, p. 16.

In the course of my researches in the Apuan Alps (a part of
the Apennines penetrating Tuscany from the Magra river,
Spezia, in Liguria, to the Serchio river, Lucea, in Tuscany) 1
found Pupa farinesi almost everywhere. It is the real fari-
nesit, without teeth, mingled with P. avenacea Brug., but
always at high elevations. Its presence has already been an-
nounced by Dr. Raymond del Prete, who has had it in his eol-
lection for several years. It is found together with another
form which has one tooth, the variety described by Moquin-
Tandon, 1855, p. 359, as var. denticus [sic], and with another
having the same tooth and two columellar callosities above,
var. oligodonta Del Prete (F. Settepassi, in Feuille Jeunes
Naturalistes, no. 520, 1914, p. 75).

4. CHONDRINA CIANENSIS (Caziot). Pl 1, fig. 15.

Shell dextral, subfusiform, a little swollen, tapering above;
8 convex whorls, slowly and regularly increasing, the last a
little less convex, not ascending to the aperture, having a
height of 3 mm. in a total height of 11. Suture oblique, well
impressed throughout; summit obtuse. Umbilicus narrow,
half encircled by a not very pronounced cervical gibbosity.
Aperture ample, nearly vertical (the axis a little inclined to
the right), oval, a little elongate, the upper border not an-
gular, lower margin regularly oval, columellar margin straight,
the margins converging and joined by a thin callous. In some
specimens there is a very thin angular tooth, a reduced pari-
etal, and a slightly more distinet columellar, but these teeth
do not exist in all individuals. There are no traces of palatal
teeth. Peristome thin, sharp, reflected chiefly in the lower
part and the upper part of the columella. The shell is ochra-
ceous, uniform, nearly of the same color as the rocks it lives
upon ; the first whorls are darker; ornamented with irregular,
unequal, very oblique striee, more or less crowded, the upper
whorls not striate. Alt. 9, diam. 234 mm. (Caziot).
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Alpes-Maritimes : gorges of the Cians, at about 1200 meters
elevation, nearer to Beuil than Rigaut, living on Permian
rocks in very numerous colonies, on the right bank of the
torrent.

Pupa cianensis Cazior, Etude Moll. Monaco et Dép. Alpes-
Maritimes, 1910, p. 318, pl. 9, £. 16.

P. cianensis differs from pallida by the coloration, the slower
increase of the whorls, the deeper suture, stronger, coarser
and more irregular striation ; the more lengthened last whorl,
which is less convex, and the longer aperture. Pupa cianensis
does not belong to the group of pallide, but to that of mega-
cheilos and avenacea. In the Alpic center it takes the role of
farinest in the Hispanic (Caziot).

It lives in a much colder zone than pallida, in gorges shaded
from the rays of the sun except for short periods. Just what
relation it holds to C. oligodonta of the Apuan Alps has not
been touched upon by Ct. Caziot.

5. CHONDRINA CEREANA (‘Muhlf.’ Kiister). PL 1, fig. 11.

Shell subperforate, cylindric-subfusiform, lightly wrinkle-
striate, glossy, purplish-brown ; spire turrited, rather acute; 8
slightly convex whorls, the last somewhat compressed at the
base. Aperture oblong, brown, 8-plicate within: angular and
parietal folds deeply placed, of moderate size; 2 columellars,
the lower dentiform ; 4 palatal plice, the upper one minute or
obsolete, the rest subequal, nearly reaching the margin; peri-
stome simple, narrowly expanded, the margins converging.
Length 7, diam 2% mm. ; aperture 2 mm. long, 13 wide (Pfr.).

Southern Germany and France (Kuester) ; Carinthia, south-
ern France, northern Spain (Westerlund).

Pupa cereana Miihlfeldt in coll., Kuester, Conchyl. Cab.,
1845, p. 47, pl. 6, f. 9-11.—Prr., Monogr., ii, 348.—WESTER-
LUND, Fauna, iii, 1887, p. 99.—Modicella cereana Ch., Kist.,
‘WESTERL., Synopsis, p. 98.

With the appearance of P. avenacea, it agrees more with P.
megacheilos in structure of the plice (Pfr.). The distribu-
tion given by Westerlund does not appear plausible.
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6. CHONDRINA CIRCUMPLICATA (‘Mouss.” West.). Pl 4, figs.
193618

Shell shortly conic-turrited, dark purple to chocolate-brown,
nearly smooth; whorls 8-9, convex, the last divided above the
middle by a spiral furrow. Aperture with 7 or 8 lamelle and
plicee: 2 parietal lamelle, the angular lamella very long; 2
columellar lamelle, the upper one prolonged to the margin;
3 or 4 palatal plice, the margin moreover closely set with
small white folds. Length 614, diam. 214 mm. (West.).

Italy: Val Membrano above Bergamo, Lombardy.

Pupa circumplicata Mss.,, WEsSTERLUND, Malak. Bl., xxii,
1875, p. 131; Fauna Europaea, 1878, p. 168; Fauna, iii, 1887,
p. 99. — Prr., Monogr., viii, p. 385. — Modicella c., WEST.,
Synopsis, 1897, p. 98. — Pupa multidentate STROBEL, Essai
d’une Distrib., 1857, not J. multidentata Risso, 1826.

The lamellze and plicse are all stronger and longer than in
avenacea. The spiral lamella is either continuous with the
angular or separated from it. There is a deeply immersed
suprapalatal plica. The columellar lamella sometimes emerges
weakly to the lip, sometimes not, but there is a slender lamella
in the angle of columella and parietal wall. The specimens
figured are from the Marchesa Paulucci.

7. CHONDRINA BERGOMENSIS (‘Charp.” Kiister). PL 4, fig. 10.

Shell short, deeply rimate, ovate-conie, lusterless, translu-
cent, closely, obliquely rib-striate, pale corneous-yellow, the
spire rather long, turrited, obtuse at apex; 7-714, whorls are
weakly convex, with simple, strongly impressed suture, the
last somewhat ascending in front, slightly compressed below ;
the neck ribbed, impressed above the middle anteriorly. Aper-
ture large, nearly ovate, 7-folded, 3 folds stand in the palate,
2 on the parietal wall, and 2 on the columella. The palatal
folds are long and show outside as white lines; peristome ex-
panded, scarcely thickened, whitish, the margins strongly con-
verging, joined by a thin, glossy callous. Length 214-23/,
diam. 34 lines (Kuester).

Italy : around Bergamo, especially in the villages Valbona,
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Rosciano and Ponteranica, on walls and limestone -eliffs
(Charpentier) ; Bergamasker Alps as far as Lake Garda
(Kobelt).

Pupa bergomensis Charpentier MS., Kuester, Conchyl.
Cab., p. 114, pl. 15, f. 14-16.—PrFr., Monogr., iii, 548.—WES-
TERLUND, Fauna, 1887, p. 99. — KoBELT, Iconogr. n. F., ix
1902, p. 70, f. 1696.

It is distinguished from all its relatives (megacheilos, avena
and secale) by its more slender shape, grayish horn-color,
smaller size, and entire lack of gloss; but chiefly also by the
rib-striee, and by the very regularly and gradually increasing
whorls (Charp. in Kuester).

The angular lamella is usually separated from the spiral,
but sometimes they are weakly connected. There is no supra-
palatal plica. The upper palatal reaches the peristome, the
lower scarcely, and the basal is decidedly shorter. The base is
rounded, though the last whorl is distinctly compressed later-
ally. Lip is thin and somewhat expanded throughout. Stria-
tion is fine, close and regular. Length 6, diam. to edge of lip
24 mmn.

Var. lepida West. Shell longer, the last whorl wider and
higher, the outer margin of aperture more strongly angular
above, columellar margin strongly converging at the insertion ;
length 614, diam. 215 mm. Lago di Garda. (Westerlund,
Fauna Europaea, ete., 1878, p. 173.)

8. CHONDRINA SPELTA (Beck). Vol. 24, pl. 48, figs. 6, 9.

Shell more conic than the typical form [of avenacea], um-
bilical erevice larger, whorls more convex, the suture therefore
deeper, the last whorl almost globular; neck not compressed at
base ; lower columellar fold usually rather degenerate; always
two folds in the palate; aperture somewhat more rounded;
length 2, diam. 1 line, 7 whorls; in all other characters like
the type. Dalmatia (Rossm., P. avena var. minor).

Shell with a narrow but penetrating umbilicus, ovate-conie,
obtuse, from reddish-brown to brownish purple-red, frequently
one of the whorls pale red, from the light-colored body show-
ing through. The surface is closely rib-striate, almost luster-
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less, the walls rather thick and scarcely translucent. The
spire, which terminates in an obtuse apex, consists of 7 rather
convex whorls separated by an impressed suture, and becom-
ing rather high below. The last whorl is the broadest, nar-
rowed below without a carina. Aperture almost round, red-
dish-yellow, rather large, with 6 rather strong teeth, of which
2 are in the palate, 2 on the parietal wall and 2 on the colu-
mella, The peristome is only slightly thickened, somewhat re-
flected towards the umbilicus only, the insertions approaching
somewhat, the outer one joined with the upper fold of the
parietal wall. Length 214, diam. 114 lines (Kuester, P. miihl-
feldtiz).

Dalmatia: Almissa, Ragusa, and on the islands Lesina,
Brazza and Bua, on rocks and under stones (Kiister). Servia
(Mollendorff). Montenegro at Cettinje (Margier).

Pupa avena var. minor Menke, (syn.: Torquilla hordeum),
RoSSMAESSLER, Iconogr. 1, pt. v, vi, 1837, p. 13 ; Pupa hordeum
on pl. 23, fig. 320.—Torquilla spelta BEck, Index Moll., 1837,
p- 86 (based upon Rossmaessler’s fig. 320). — Pup[a] nanc
Potiez et MicHAUD, Galerie des Moll., Mus. de Douai, i, 1838,
p. 169, pl. 17, £. 3, 4 (La Dalmatie).—Pupa miihlfeldtii Kues-
TER, Conchyl. Cab., p. 28, pl. 4, f. 1-3, with var. major, p. 29,
f. 4, 5, and var. minor (Pupa obscure Miihlf. coll.), p. 29, £. 6,
7; Bericht nat. Ges. Bamberg, ix, 1870, p. 97.—Prr., Monogr.,
ii, 332.—WESTERLUND, Fauna, iii, 1887, p. 104.—Cazior, Bull.
Soc. Zool. France, vol. 35, 1910, p. 149. — MARGIER, Feuille
Jeunes Nat., vol. 40, 1910, p. 95.—Pupa quinqueplicata Miihl-
feldt MS., AxTon, Verzeichniss Conch., 1839, p. 47, no. 1713
(nude name; not P. quinqueplicata P. & M., 1838). — Allo-
glossa miihlfeldti K., MoELLENDORFF, Malak, Bl., xxi, 1873, p.
134 (Servia).

A markedly conie, chestnut-brown shell, of stouter figure
than shells of the philippii group, and differing from avenacea
and its immediate allies by the more conic shape and by hav-
ing only two palatal folds, by the shorter angular lamella, ete.
It is a rather isolated species.

Nomenclature.—This species, usnally known as Pupa miihl-
feldti or miihlfeldi K., has not been correctly designated dur-
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ing the last 80 years. Pupa avena var. maior and var. minor
Menke, Synops. Meth., 1828, p. 18, were not defined or local-
ized, and in using var. minor for the present form, Ross-
maessler admitted that he was in the wrong, as there is no
evidence that Menke ever saw the Rossmaesslerian form, and
apparently intended merely to designate small examples of
avenacea. T. hordeum Studer, mentioned in this connection,
is an undetermined Swiss species, certainly not the Dalmatian
form. After Rossmaessler, Beck was the first to name the
shell, his Torquilla spelta being based upon Rossmaessler’s
figures, one of which is copied in our pl. 48, fig. 6. This an-
ticipated the subsequent names nana, mihifeldtit, obscura and
quinqueplicata.

The typical form of spelte is small, length 2 lines according
to Rossmaessler’s text, 5 mm. in the natural-size figure on his
plate. There are but two palatal and no basal plice, and the
angular lamella is distinet but not long, entering but little be-
yond the anterior end of the parietal lamella. This form is
also represented by pl. 48, fig. 9, length 5, diam. 2.5 mm., 714
whorls. Another of the same lot is 5.4 mm. long.

Kiister (1870) notes that this species ‘‘is found almost
everywhere in middle Dalmatia, from the interior (Verlika)
to close to the coast, on cliffs, common in places, as on the fine
cliffs near Almissa; also on the islands, where I obtained it on
Lissa and Lesina. It appears to remain active also in summer.

““Two forms of this species occur, sometimes in the same
places, sometimes segregated, the one double the size of the
other, 6615 mm. high, 8 mm. wide; the smaller one only 4
mm. high, 2 broad. The larger form is usually darker—even
deep cherry-brown, with 6 to 8 folds in the aperture, there
being a little plica above the two normal palatal plice, and a
fourth, rarely developed, in the base. The small form is
brownish corneous-red, normal examples with 6 folds, 2 in the
palate, 2 on the columella and 2 on the parietal wall are often
present; but not rarely one disappears from each of the last
two pairs, or only the lower columellar fold is lacking.

‘At Ragusa I found both forms, but not together; on Le-
sina an intermediate form; the largest are at Spalato; fur-
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ther inland there is only the small form at Makarska. On
Lissa, rather large, yet not reaching the size of the Spalato
shells.”’

These notes give the proper perspective for viewing the
named varieties; Kiister’s large form being ventilatoris, his
small one typical spelta and var. obscura.

Var. ventilatoris (‘Parr.’ West.). Vol. 24, pl. 48, fig. 11.
Larger, more openly umbilicate, irregularly rib-striate, from
dark chestnut-brown to deep cherry-brown ; sometimes having
a third palatal fold at the base, and a fourth little one above
near the suture. Length 624-7, diam. hardly 3 mm. (West.).

Dalmatia: Spalato.

Pupa ventilatoris Parreyss, MArRTENS, Die Heliceen, 1860, p.
288 (name only).—WESTERLUND, Malak. BI., xxii, 1875, p. 131
(description) —PFr., Monogr., viii, p. 264.—Cazror, Bull. Soc.
Zool. France, vol. 35, 1910, p. 151.—Pupa miihlfeldr [sic] var.
ventilatoris Parr., WEsTERLUND, Fauna, iii, 1887, p. 104.—
Pupa miihlfeldtit var. major KuesTer, Conchyl. Cab., p. 29,
pl. 4, £. 5, teste West., Nachrbl., vii, 1875, p. 73.

Kuester recognized this race, but used a preoccupied name.
His description follows: o

Var. major Kiister. Vol. 24, pl. 48, fig. 11. Shell in general
like the typical form, but the color is generally darker, the
whorls flattened in the middle, aperture with 6 or 7 folds, the
seventh standing basally on the palate, where the peristome
curves into the columella. Length 3, diam. 13/ lines. Under
stones near Spalato, Dalmatia, above Salona towards the fort-

ress Clissa, in ecompany with Clausilia crenulate, not uncom-
mon (K.).

Var. obscura Miihlf., Kiist. Vol. 24, pl. 48, fig. 4. Shell
rather thin-walled, long-conie, the whorls flatly convex, with
the suture but little impressed, aperture 6-plicate, the outer
[angular] fold of the parietal wall sometimes almost imper-
ceptible. Length scarcely 2 lines, diam. 1 line. Within the
Spalatine district, on cliffs (K.). This is var. minor Kiister.

The figures of this and the preceding variety are from
Kiister. A specimen having the angular lamella extremely
low, but with convex whorls, is drawn in vol. 24, pl. 48, fig.
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10; length 4.7, diam. 2.5 mm., 614 whorls. Another of the
same lot is 5.3 mm. long, with 7 whorls.

Series of C. bigorriensis.

The forms of this eminently Pyrenean and Spanish series
have often been referred to C. megacheilos of northern Italy,
on account of their strong teeth and lip; yet the relationship
appears to be an indirect one, through a common ancestry in
the avenacea stock. The series, while natural enough, is here
segregated from the avenacea series rather as a matter of con-
venience in treating the numerous forms than because of any
important structural features. However, the lip is usually
thickened within. :

The various varieties of P. megacheilos described by Des
Moulins and Moquin-Tandon belong to the present group of
species and races. P. megacheilos var. rufula Moq., Moll. Fr.,
p. 354, with the ‘‘shell reddish, more or less pale, Saint Sau-
veur,’” has not been recognized by subsequent authors, though
doubtless known under some other name.

They may naturally be considered under these geographic
groups:

a. Species of the Pyrenees, Catalonia and adjacent prov-
inces of Spain, no. 9 to 20.

b. Species of central Spain, no. 21.

c. Species of northern Spain, no. 22, 23.

d. Species of Portugal, Cadiz and Morocco, no. 24 to 26.

e. Species of Algeria, no. 27, 28.

The group (a) of the Pyrenees and Catalonia is intricate,
containing many forms which have not been figured or de-
seribed in comparative terms, and which are searcely known
outside of the collections of their describers. A table giving
some of the main characters is given as an aid to identification
of species. The Algerian species also are known by the orig-
inal aecount only. The few forms recorded up to this time
from northern and western Spain, Portugal and Moroeco are
better understood.
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(a. Species of the Pyrenees, Catalonia and Aragon, to
Valencia.)

9. CHONDRINA BIGORRIENSIS (‘Charp.” Des M.). Pl 2, figs. 1,

2,8, 7.

The shell is fusiform-conie, perforate and rimate, hessian-
brown, fading to cinnamon-brown at the summit; but slightly
glossy ; finely and regularly rib-striate (but varying in degree
and distinctness). Whorls moderately convex, the last a little
flattened over the palatal region, which is marked with three
white lines; the base compressed into a rounded keel; whitish-
rufous towards the lip. Aperture oblong, cinnamon within,
having 8 teeth: angular lamella long, continuous with the
spiral ; parietal long and low; columellar larger and longer
than the subcolumellar; 3 equal, rather long palatals, and a
very minute or subobsolete and inconspicuous suprapalatal.
Peristome white, but slightly expanded, a rather thick cinna-
mon callous within the throat, but not thickened at the edge.

Length 9.2, diam. incl. perist. 2.8 mm.; 814 whorls.

Length 7, diam. incl. perist. 2.4 mm.; 714 whorls.

Central Pyrenees: type loc. Bagnéres de Bigorre (Hautes-
Pyrénées).

[Pupa megacheilos] var. d, pusilla (Pupae bigorriensis
Charp.), Des Mourins, Actes Soc. Linn. de Bordeaux, vii,
1835, p. 163, pl. 2, f. pl, p2. — ? P. farineswi var. bigoriensis
Charp. subvar. ventricose Dupuy, Bull. Soc. d’Hist. Nat. Tou-
louse, xiii, 1879, p. 55 (La Preste; no description). — Pupa
bigorriensis Gourbon, Moll. Mts. de Luchon et de la Barousse,
Bull. Soc. d’Hist. Nat. Toulouse, xv, 1881, p. 92 (dist. in
Hautes-Pyrénées and Haute-Garonne). — Facot, same Bull.,
xvi, 1882, p. 73 (Pic du Gar).—Pupa megacheilos var. gracilis
Rossu., Ieonogr., ii, pt. 11, 1842, p. 10, pl. 53, f. 729 (Mont-
pellier and Barrége).

Mr. Ancey has reported (as Pupa bigorriensis Charp. var.
sinistrorsa) finding a single sinistral specimen among normal
specimens from Cazaril, Bigorre (Le Naturaliste, i, 1881, p.
403).

Des Moulins’ original description follows:
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Var. d. (pusilla). It is this shell which received from M.
de Charpentier the name of Pupa bigorriensis. 1t is smaller
than the preceding variety [fenuitmarginata] ; its peristome is
less widened ; and the aperture, of which the basal angle is
almost effaced, is less lengthened. The effacement of this in-
ferior angle loses all really characteristic importance by its
inosculation with the type [that is, the typical megacheilos, in
which the aperture is somewhat angular at the base] equally
in the four varieties. It only forms an individual variation
which dominates the type at Bagnéres de Bigorre, whilst it is
the type which dominates at la Preste (Pyr.-Oriental.).
Length 7-8, diam. 234 mm. Central Pyrenees.

Des Moulins’ figure, copied in pl. 2, fig. 3, shows a fourth
fold in the base. The specimens from Bigorre (received from
Locard, and from other sources), do not show this fold.

Perhaps the name pusilla should be used for this species,
since it was that adopted by Des Moulins; yet as pusille and
bigorriensis were published simultaneously (as above), it may
not be necessary to reject the selection of the second by nearly
all subsequent authors. Rossmaessler states that he received
pusilla. from the Pyrenees from Parreyss in 1845 under the
name P. consobrina (Iconogr., iii, 1859, p. 108).

Pupa moquiniana is ranked as a variety of bigorriensis by
Westerlund. There does not seem to be much difference.

Var. moquiniane Kister. Pl 2, figs. 8, 9. The shell is elon-
gate, rather obtuse, conic-cylindric, rimate, finely rib-striate,
the strie rather oblique, having a silky luster, dark reddish-
brown, the apex rust-yellowish. The 7-8 whorls are flatly con-
vex, contracted towards the base, joined by a simple, slightly
impressed suture, and increasing in height very gradually.
Neck flat, compressed at the base, rounded, sometimes quite
keel-like, whitish; also the rest of the neck is light flesh-
colored, with 4 unequal whitish streaks from the folds show-
ing through. Aperture wide, rust-reddish, vertical, higher
than wide, with 9 unequal folds in the contracted throat: two
on the parietal wall, the inner one far within, small; 2 on the
columella, the upper one much larger, sometimes emerging
far; 5 in the palate, the upper one small, far within, like the
rest in this place, elevated tooth-like; the 2d, 3d, and often
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the 4th emerging to the peristome, the 5th small, obtuse, almost
always in the obtuse angle formed by columella and lip, often
even standing on the columella, frequently turned towards
the right. Peristome sharp, broadly expanded, white-lipped ;
columella nearly straight; terminations approaching. Length
3144, diam. 114 lines (Kuester).

France: Mt. Beudar near Pau (Basses-Pyrénées).

Pupa moquintana KUESTER, Conchyl. Cab., Pupa, p. 52, pl.
7, f. 4, 5—Prr., Monogr., ii, 347.

10. CHONDRINA TENUIMARGINATA (Des Moulins). Pl 2, figs.
4, 5.

““Yery brown; less solid and less lengthened than the pre-
ceding [elongatissima], smaller and more striate than var. e
[Italian megacheilos], with the same variations as to the in-
ferior angle of the aperture, but having the margin of the
peristome thinner, sharper, and reflected less flatly; 7-8
whorls. Length 8-9, diam. 3 mm. Pyrénées-Orientales. It
was this which M. Michaud had intended to publish under the
name P. farinesi, and M. Farines under that of P. pyrenaica.
It offers a subvariety of a very light corneous color, transpar-
ent, fragile, very much striate, from Barcelona (Des Moulins).

Pyrénées-Orientales: la Preste (Farines, Fagot); also re-
ported from Luchon (Haute-Garonne) by Moquin-Tandon.

Pupa frumentum Bousgg, Bull. Hist. Nat. France, 3e. sect.,
moll. et zooph., 1833, pp. 10, 11; edit. of 1834, p. 30; not of
Drap.—Pupa megacheilos var. ¢ (tenwimarginata) Des Mou-
LiNS, Actes Soe. Linn. Bord., vii, 1835, p. 163, pl. 2, f. c1-4.—
Pupa farinesi Mich. MS., and P. pyrenaica Farines MS., ace.
to Des Moulins, in synonymy of tenuimarginata, 1835.—Pupa
badia MoQuiN-TANDON, as synonym of tenuimarginata, Hist.
Moll. France, ii, 1855, p. 354.—Pupa leptocheilos Facor, Bull.
Soc. d’Hist. Nat. Toulouse, 1879, p. 241. — Pupa leptochila
Fagot, LocArD, Ann. Soe. Agric. Liyon (7), iii, 1896, p. 188.

The arrangement of teeth is practically the same as in bigor-
riensis, but it is a less eylindrie, lighter colored shell, with the
aperture more angular below, at least typically. There is
sometimes a small sutural fold. The angular lamella is eon-
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tinuous with the spiral. Des Moulins’ figure is copied in pl. 2,
fig. 5. The name was altered by Fagot on the ground that
““sesquipedalia verba excludendae suni’’ as specific names—a
salutary but obsolete Linnean regulation.

Var. elongatissima (Des Moulins). Pl. 2, fig. 6. Remark-
able for its elongation, the fusiform appearance, the narrow-
ness of the umbilicus (consequent upon the elongation), and
by the smallness of the whorls of the point, characters which
make it resemble a Clausilia. The shell, more transparent
than that of Italy [megacheilos], is more solid than in the
following varieties [fenutmarginata, bigorriensis]. The peri-
stome thickened and reflected almost as flatly as in that of
Italy, presents the same variations as to the inferior angle of
the aperture. The size of aperture is equal to that of var. a
[megacheilos], which results in a different proportion which
is very characteristic of the variety; 9-10 whorls. Length 12-
13 mm., diam. 31%-4 mm. Pyrenees. The celebrated ento-
mologist and lichenologist M. Léon Dufour gave four speci-
mens to M. de Grateloup, but the precise locality is unknown
to me (Pupa megacheilos var. b (elongatissima), Des Moulins,
Actes Soc. Linn. Bord., vii, 1835, p. 162, pl. 2, {. 81, B2).

Moquin-Tandon has recorded this variety from back of
Gavarnie on the Spanish side of the boundary; perhaps he
intended the following form.

11. CuoxNDRINA GIGANTEA (‘Mog.” Rossm.). Pl 3, figs. 7, 8.

Its color is light corneous-brown; while very finely striate,
it is much more decidedly so than P. megacheilos Jan. The
umbilical orifice, narrow but very distinctly developed in
megacheilos, is only weakly indicated ; the back of the neck is
less strongly compressed, and the aperture therefore less an-
gular below. "It is especially remarkable that the two middle
palatal folds become weaker inwards, as usual, while in mega-
cheilos they always begin there with a tubercle. The lip of
the less expanded peristome is weaker and not so broad and
flat as in the other species (Rossm.).

Cirque de Gavarnie, on the Spanish border, beyond the
Pont de Neige (Partiot).
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Pupa badia var. gigantea Moquin-Tandon MS., RoSsMAES-
LER, Iconogr., iii, 1859, p. 106, pl. 85, £. 937 (as var. ? of mega-
cheilos).

12. CroNDRINA GONIOSTOMA (Kiister). Pl. 2, figs. 13, 14,

Shell somewhat eylindric-conic, rather thin, translucent,
narrowly but deeply umbilicate, very finely rib-striate, glossy,
especially on the penult whorl, reddish corneous-brown, the
summit yellowish ; the spire is rather drawn out, the 7-8 whorls
flatly convex, appearing separated by a deep suture, slowly
increasing ; neck flat, yellowish behind the lip, with three whit-
ish lines; base compressed, sharpened keel-like. Aperture
rather broad, rounded-triangular, with a sharp angle below at
the passage of the lip into the columella; at the base of the
latter there is sometimes a tooth-like projection. Four plice
in the palate, the first small, the second very large, emerging
to the peristome and forming a blunt tubercle there; colu-
mellar lip ascending in a curve, much shorter than the peri-
stome. Length 4, breadth 114 lines (Kuester).

France: in the eastern Pyrenees (Kiister).

Pupa goniostoma KUesTER, Conchyl. Cab., p. 53, pl. 7, f. 1-3.
—Prr., Monogr., ii, 345; iii, 547 ; iv, 673 ; vi, 314.—BourcUIG-
NAT, Moll. de San-Julia de Loria, 1863, p. 22; Malac. de 1’Al-
gerie, ii, 85, pl. 5, . 35-38.

A species more closely related to P. megacheilos than the
preceding [P. moquiniana], but readily distinguished by the
peculiar shape of the aperture as well as by the lack of a
white lip. The finer striation, stronger gloss, smaller number
of folds and more purely conic form separate goniostoma from
moquiniana, in which there is also a tendency towards the
formation of an apertural angle. From cereana the present
species is distinguished by the greater size and especially by
the union of the second palatal fold with the peristome; from
avena by the greater number of palatal folds (Kuester).

This appears to be a variety of tenuimarginata Des Moulins.

Form aucta West. With 6 palatal folds, the first very short,
sutural, 2d short, 3d to 5th marginal, 6th below, near the
columella (Fauna Pal. Reg. Binnenconch., iii, 1887, p. 96).
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Var. juliensis Bgt. Pl. 2, figs. 15, 16." Shell resembling the
type, but having two folds (instead of one) at the insertion of
the right margin. San Julia de Loria, Andorra. The typical
form is quite rare, but the var. juliensis is much more abun-
dant (Pupa goniostoma var. juliensis Bourguignat, Moll. de
San-Julia de Loria, 1863, p. 24).

13. CHONDRINA ANGULATA (Fagot).

Shell perforate-rimate, conic-tapering, the spire fusiform,
densely, subregularly striate, corneous-buff; whorls 12, the
upper convex, lower flattened, the last with a strong white
crest at base. Aperture oblique, oval-compressed, angular
below; 2 parietal, 2 columellar and 5 or 6 palatal folds, the
angular long, 3d palatal emerging, 4th and 5th punctiform;
outer margin strongly thickened, the columella porcellanous.
Length 11, diam. 2 mm. (Westerlund).

Spain.

Pupa angulata Fagor, in Cronica Cientifica, 1888, not seen.
—Modicella angulata Fag., WESTERLUND, Synopsis, p. 95.

Appears to differ from others of the group by the large
number of whorls.

14. CHONDRINA ARIGONIS (Rossm.). Pl 2, figs. 10, 11, 12, 17,
18.

Shell perforate-rimate, ovate-turrited, the spire acutely
tapering ; violaceous-brown, substriate ; whorls 7-8, convex, the
‘last finally ascending, the neck a little swollen, the base
rotundly compressed a little, buff, having two short white

lines; suture deeply impressed. Aperture rounded semi-
~ ovate, 6-folded : two folds on the parietal wall, one oblique, at
the insertion of the lip, the other elevated, immersed ; two on
the columella ; two rather deeply placed plice of medium size
in the somewhat calloused palate; peristome somewhat spread-
ing, with a very fully developed white or brownish lip.
Length 614-8, diam. 315 mm. (Rossm.).

Spain: Pego, Prov. Valencia (José Arigo).

Pupa arigonis RossMAESSLER, leonogr., iii, p. 105, pl. 85, f.
936.—Prr., Monogr., vi, 316. — Pupa arigoi Rssm., WESTER-
LUND, Fauna, iii, p. 101.
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By the form and the much developed lip it groups with the
smaller forms of megacheilos, but differs by the base of the
neck not compressed, and by having only 2 palatal plice, as
well as by the upper anterior fold [angular lamella] which
never penetrates inward to the inner end of the parietal
lamella, but always terminates at its forward end (Rossm.).

The outer lip expands very little or not at all, but the whole
peristome is widened by the conspicuous thickening of the
inner edge. There is also a wide buff band behind the lip.
Typically the teeth are strongly developed, but in one lot
labeled Catalonia they are much reduced, low and weak,
length 7.9, diam. 2.9 mm., 8 whorls. However, this lot is per-
haps not really referable to arigonss.

In another set from the type locality, the shell is more
conic, and there are very minute, deeply immersed supra-
palatal and basal plice (figs. 17, 18, length 6, diam. 2.7 mm.).
The surface, in all specimens seen, is nearly smooth or has
very low, eoarse wrinkles.

Other described forms of the series follow; none of them
have been figured, and their relations with the better known
species remain to be indicated.

15. CHONDRINA BAREGIENSIS (‘Bgt.” Loec.). — Cylindrie, a
little ventricose, 8 slightly convex whorls, the suture well
marked ; aperture subtriangular, a little contracted, angular
at the base; 2 small superior folds, the lower well immersed ;
1 columellar at the superior angle; 4 narrow palatals, the
upper obsolete, not reaching to the peristome ; peristome thin,
very little reflected, sharp; shell a little shining, dark red,
ornamented with coarse stri@. Length 9, diam. 3 mm. En-
virons of Baréges (Hautes-Pyrénées). (Pupa baregiensis
Bourguignat in coll., Locard, Ann. Soc. d’Agric. Lyon. (7),
iii, 1896, p. 187.)

It appears to be distinguished by the single columellar
lamella.

16. CHONDRINA CENTRALIS (Fagot). Quite small, conic,
short and squat, rapidly tapering; 7 convex whorls with im-
pressed suture. Aperture rounded basally, with parallel mar-
gins; 2 superior folds, one moderate, the other small; 2 colu-
mellars, the lower one more slender; 2 palatals, the lower
obsolescent, not reaching the peristome. Peristome acute,
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little reflected. Shell wine-brown, ornamented with quite
spaced lamellar striee. Length 7, diam. 3 mm. Plateau de
Lourdes, vallée du Gave d’Osson (Hautes-Pyrénées). (Pupa
centralis, Fagot, Hist. malacol. des Pyrénées Francaises et
Espagnoles, Bull. Soc. Ramond, 1891, xxvi, not seen; desc.
from Locard, Ann. Sece. d’Agrie. Liyon, (7), iii, 1896, p. 188.)

. 17. CHONDRINA DERTOSENSIS (Bofill). Shell perforate-sub-
rimate, ovate-subconoid, obtusely tapering at the apex, cor-
neous-reddish, a little glossy, obliquely striatulate; 7-8 convex
whorls, regularly increasing, separated by an impressed
suture, smooth at the apex; the last whorl a little swollen, a
little compressed at the rimation, slightly ascending to the
aperture. Aperture subvertical, semiovate-rounded, plicate as
follows: An angular fold at the insertion, another rather
prominent, immersed parietal in the middle; 2 on the colu-
mellar lip, the lower one smaller; 2 or 3 palatals (in adults),
the upper one stronger, reaching the lip, the others shorter, a
little immersed ; peristome unexpanded, acute, with a tawny
lip within, the margins strongly approaching, the outer eurved
above, columellar slightly reflected. Length 6, diam. 2, aper-
ture 2x 15 mm. (Pupae dertosensis Bofill, Bull. Soc. Malac.
France, iii, 1886, p. 162).

Spain: rocks at the peak of the Serra de Cardo, Tortosa
Catalonia).

This form has been placed by Westerlund in the avenacea
group, by Caziot in the farinesii group near pulchella.

18. CHONDRINA CRASSATA (‘Bofill’, Fagot). Shell nearly
covered rimate, almost cylindrical, rather rapidly tapering at
the summit, corneous-violaceous or rufescent, nearly smooth.
‘Whorls 9, rapidly regular, the last compressed basally, broadly
crested, descending at the aperture. Aperture produced to
the left, ovate, with 2 parietal, 2 columellar and 4 palatal
folds. Columellar lamelle nearly equal; first palatal puncti-
form, the rest subequal, not emerging; peristome expanded
throughout, strongly thickened, porcellanous, the columellar
margin oblique, straight, outer margin arcuate. Length 10,
diam. 215 mm. Spain. (Pupa crassete Bofill, in Fagot, Cro-
nica Cientifica, 1888, not seen ; desc. from Westerlund, Synop-
sis, 1897, p. 96.)

19. CuHONDRINA ScHISTA (West.). Shell deeply perforate,
cylindric-conie, cherry-brown, rarely reddish-corneous, smooth
(sometimes, under strong magnification, very irregularly stri-



CHONDRINZE OF THE PYRENEAN CENTER. 37

ate), with oblique apex. Whorls 7-8, somewhat convex, the
upper very rapidly increasing, the two before the last nearly
equal, the last anteriorly obtusely angular above; flattened in
the middle, strongly blunt-keeled at the base. Aperture oval,
with 2 parietal lamelle (the angular lamella long, interrupted
deep within) ; 2 columellar lamellee, strong and horizontal ; 4
palatal plicee (the first very short, deep within, the rest very
long, interrupted, the second nearly reaching the margin.
Peristome narrowly expanded, brownish yellow; margins sep-
arated, the outer lip more arcuate above. Length 5-614, diam.
2-21% mm. Pyrenees. (Pupa schista Westerlund, Fauna Pal.
Reg. Binnenconch., iii, 1887, p. 112.)

20. CHonpriNA HoSPITHH (Fagot). Shell cylindric-conie,
corneous-buff, a little rufous, not glossy, striate; whorls 8,
convex, regular, the last a little larger, swollen in the middle,
compressed below, much ascending. Aperture lunate-oval,
large, with 2 parietal, 2 columellar and 3 or 4 palatal folds.
Angular lamella thin, entering; parietal deep; columellar
strong, immersed ; 2 upper palatals subequal, the first some-
what immersed ; sometimes with a punectiform fourth palatal
fold. Peristome expanded throughout, white, thickened, the
external margin much incurved, columella arcuate. Length
7-8, diam. 2 mm. Spain: Venasque. (Pupa hospitii Fagot,
Croénica Cientifica, 1888, not seen; desc. from Westerlund,
Synopsis, 1897, p. 95.)

Pura orTIGosANA Fagot, of Ortigos (Logrona) is an unpub-
lished species mentioned by Caziot, Ann. Soc. Linn, de Lyon,
liii, 1907, p. 196, who placed it between hospitic Fag. and lusi-
tanica Rm.

(b. Species of Central Spain.)

21. CHONDRINA GRATIOSA (West.).

Shell rimate, oblong-turrited, cylindrie, brown, delicately
rib-striate ; whorls 7, convex. Aperture oblong-ovate, with 1
parietal, 2 columellar, 4 palatal folds (no angular; parietal
deeply placed, high, compressed and short; columellars small,
immersed, white; 1st to 3d palatals remote, outwardly thick,
inwardly tapering, long and slender, the 4th basal, smallest,
punectiform, more deeply immersed). Peristome unexpanded,
thin, the margins distant, very lightly curved, the outer
shortly arcuate above. Length 4 mm. (West.). :
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Central Spain, in drift of the Jarama river (8. Calderon).

P.[upae] (Modicella) gratiosa WESTERLUND, Ann. Mus. Zool.
Acad. Imp. Sci. St. Pétersb., iii, 1898, p. 167.

It seems to be near P. sardoa Cantr. (West.).

(c. Spectes of Northern Spain.)

Besides the following forms, C. gorbeana, no. 40, belongs to
this district.

22. CHONDRINA VAscONIcA (Kobelt).

Shell fusiform-turrited, the spire slender, rather obtuse at
the apex, rufescent-corneous, finely rib-striate; 8 convex
whorls, separated by a deep suture, slowly increasing, the last
a little longer than the penult, compressed at base, distinetly
ascending in front, compressed behind the aperture, and
lightly scarred over the lamellee. Aperture small, truncate-
ovate, with the peristome thickened, margins joined by a very
thin callous, contracted by 6 lamelle: two in the parietal wall,
one larger, reaching the callous at the insertion of the outer
margin, the other deep, entering, small; a third at the begin-
ning of the basal margin; and three parallel folds in the outer
margin, shining through to the outside, of which the lower is
scarcely visible in the aperture. Length 6, diam. 2, alt. aper-
ture scarcely 1.5 mm. (Kobelt).

Spain: Orduna, Biscaya (Kob.).

Pupa vasconica KoBeLt, Jahrb. d. Malak. Ges., ix, 1882,
p. 72.

23. CHONDRINA KOBELTI (‘Hid.” Westerlund).

Shell oblong with rather conic spire, irregularly striate,
chestnut-brown, whitish near the aperture. Whorls 7, very
convex, the last rounded beneath, flattened anteriorly, slowly
ascending above; suture impressed. Aperture triangular-
oblong, with 6 or 7 teeth: 2 parietal lamells, the angular long,
1 columellar lamella, situated high, horizontal in front, not
running forward, curving upward rapidly within; 4 palatal
folds, the first very small, within, the other three nearly equal,
separated, elevated within, very shortly entering. Peristome
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simple, the margins separated; outer margin thin, arcuate
above, then straightened; columellar margin nearly vertical,
somewhat thickened, dilated; columella somewhat calloused.
Length 514, diam. 2 mm. (West.).

Spain: Oviedo, Asturias.

Pupa kobelti Hid., WESTERLUND, Fauna, Pal. Reg. Binnen-
conch., iii, 1887, p. 102. Modicella kobelti WEST., Synopsis,
p. 95.

23a. C. kobelti ordunensis n. subsp. Pl. 3, figs. 2, 3, 4.

The shell is shortly rimate, cylindrie-fusiform, rather solid,
carob-brown, with an irregular cinnamon band behind the
peristome and on the base; penult and last whorl flattened,
tapering downwards, furrowed above the rounded, projecting
base. Spire stout, convexly conic, not paler. Whorls con-
vex. Seculpture of fine oblique striee. The aperture is much
longer than wide, subtriangular, being narrowed below,
rounded basally, tawny within, armed with 7 (or 8) white
lamellee and plice: angular lamella low, rather long, extend-
ing a little beyond the outer end of the parietal, which is
stronger; columellar lamella horizontal, strong, not emerging,
curving upward deep within; the subcolumellar lamella ob-
tuse, tuberculiform, tinted, not visible in a direct front view.
Three subequal plice are evenly spaced, the upper palatal
reaching to the peristome, the others shorter; they show as
white or whitish streaks outside (and there is sometimes a
minute, immersed, suprapalatal fold). The columellar lip is
dilated, peristome otherwise unexpanded, with a thin, blunt
edge ; but it is rather strongly thickened a little distance within
the palate.

Length 5.5, diam. 2.1 mm.; 614 whorls (fig. 3).

Length 5, diam. 2.1 mm.

Spain: Pefia de Orduiia; type no. 22791 A. N. S. P.

This form differs from the unfigured C. kobelti West., from
further west in northern Spain, by having a well-developed
subcolumellar lamella, which, however, is immersed and
scarecely visible in a front view. I have not seen C. kobelti.
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(d. Species of Portugal, the Province of Cadiz, and Morocco.)

24. CHONDRINA LUSITANICA (‘Rossm.’ Pfr.). Pl 3, figs. 5, 6.

The shell is subperforate-rimate, cylindric-conie, very ob-
liquely, irregularly ribbed, brown; spire tapering, obtuse;
whorls 8, convex, the last ascending at the end, the neck
sharply costulate, buff; base somewhat compressed obliquely ;
with 4 white lines. Aperture suboval, liver-colored, 8-plicate:
2 rather long lamelle, near together, on the parietal wall, one
extending to the outer margin where it connects with the in-
sertion, the other more immersed; 2 moderate folds on the
columella ; 4 in the palate, showing outside white through the
tawny throat, the upper one remote and small, the second
curved, reaching the margin, the third and fourth shorter and
a little further in. Peristome spreading, somewhat thickened,
the outer margin angularly curved above. Length 7, diam. 3
mm. (Rossm.).

Portugal : Serra d’Arzabida [Arrabida] (type loc.); many
places in provinces Douro, Beira and Estremandura (Nobre).

Pupa lusitanica Rossm. in litt., Prr., Monogr., ii, 1848, p.
347.—ROSSMAESSLER, Iconogr., iii, 1859, p. 105, pl. 85, f. 935.—
Locarp, Conchyl. Portugaise, Arch. Mus. d 'Hist. Nat. Lyon,
vii, 1899, p. 147. — Pupa avenacea var. luzitanice Rossm.,
NogBre, Annaes Sci. da Acad. Polytech. do Porto, iii, 1908, p.
50, pl. 1, f. 3, 4.

This form is distinguished from awenacea chiefly by the
strong rib-striation and the internally thickened lip, produe-
ing a light tawny area behind the lip. The teeth are strongly
developed, the angular entering as far as the parietal, no divi-
sion into angular and spiral lamelle being evident. The
minute denticle in the base is sometimes nearly obsolete, and
the suprapalatal is minute.

Some authors have considered lusitanice a variety of ave-
nacea, but it is surely quite distinct by the callous thickening
in the throat and the strong sculpture. It belongs to a group
of forms chiefly developed in the Pyrenees, and not to the
immediate group of avenacea. Whether the true awvenacea
oceurs in Portugal is highly doubtful; its western limit has
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not been determined, and even reliable Spanish records are
lacking. M. Morelet at one time cited lusifanica as P. secale,
a species not found in Portugal. The best recent account of
lusitanica is that of Nobre.

25. CHONDRINA cALPICA (West.). PL 3, figs. 10, 11.

Shell perforate, ovate-turrited, horn-yellow, often densely
suffused with bluish, ribbed; 714 whorls, the upper convex,
the last depressed on the neck, somewhat compressed at the
base, ascending above. Aperture oblong-semiovate, with 6
strong white, immersed lamelle and plice: 1 parietal lamella,
2 columellar, the lower one very small; palatal folds 3, the
upper very long; peristome thin, simple, acute; outer margin
strongly arched above. Length 7, diam. 3 mm. (West.).

Gibraltar: along the way from the city to the fortress (J.
Lindahl).

Pupa calpica WESTERLUND, Nachrbl. d. Mal. Ges., 1872, p.
27 ; Malak. BI., xxii, 1874, p. 58, pl. 2, f. 6-8; Fauna, iii, 1887,
p. 103.—Prr., Monogr., viii, 386.—KoBEeLT, Iconogr. n. F., ix,
1902, p. 70, f. 1694. v

The angular lamella is rudimentary or obsolete. In fresh
shells (Westerlund’s had been preserved in spirits) the color
is carob-brown or chocolate, fading more or less upward, but
sometimes the whole tint is lighter, nearer walnut-brown.
Sometimes there is a small suprapalatal plica, as in fig. 11.
Length 6.5, diam. 2.8 mm. It is related to tingitana.

26. CHONDRINA TINGITANA (Kobelt). PL 3, fig. 9.

Shell rimate-perforate, fusiform-turrited, the spire slender;
corneous; sculptured with oblique, rather widely spaced, ar-
cuate ribs; 7 slowly increasing whorls, separated by a deep
suture, the last nearly twice as long as the penult, the base
compressed in an obtuse crest. Aperture ovate, somewhat ob-
lique, with the margins of peristome converging, joined by a
thin callous, subtuberculiferous near the insertion of the outer
lip ; contracted within by 6 lamelle: one compressed parietal ;
two, the upper larger, in the basal [ecolumellar] margin; 3
parallel in the outer margin. Alt. 7.5; a variety is smaller
and more swollen (Kobelt).
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Moroceo: mountains of Beni Hosemar, opposite Tetuan, on
limestone cliffs (Kobelt).

Pupa tingitana Koserur, Jahrb. d. malak. Ges., ix, 1882
p. 71.

The specimen figured, labeled Tetuan, determined by Cles-
sin, is not exactly typical of the species or the variety. The
peristome is quite thin; angular lamella very low, irregular,
composed of low tubercles weakly connected, and sometimes
penetrating as far as the parietal lamella, but usually shorter
or interrupted. Parietal lamella high. Upper and lower
palatal plicee are rather long, a minute suprapalatal above
them. Length 7, diam. 2.9 mm.

Chondrina tingitana algesirae (Kob.). Differs from the
preceding, which is close, by having the outer margin only
armed with two lamelle, and also the tubercle of the parietal
callous far more distinct. Found by me in multitudes on a
limestone ridge near Algeciras ; seems constantly distinet from
the preceding by the lack of the third lamella on the palate,
yet is apparently only a local variety (Kobelt).

(e. Species of Algeria.)
27. CHONDRINA LETOURNEUXI (Bgt.). Pl. 3, figs. 14.

Shell rimate, obese-oblong, ventricose, rather solid, corneous,
sharply and strongly costulate. Spire short, tapering, the
apex obtuse, smooth. Whorls 8, slightly convex, slowly in-
creasing, parted by a moderately impressed suture, the last
whorl tapering, compressed-carinate at base, deeply furrowed
in the middle, and strongly ascending at the insertion of the
outer lip. Aperture semioval, 7-folded ; a lamelliform fold at
the outer lip, a stronger, more deeply placed parietal fold,
two obliquely descending, emerging columellar folds, of which
the lower is stronger, and three lamelliform, emerging palatal
plice, of which the upper is very strong, converges towards
the parietal fold, which it almost touches. Peristome thick-
ened, white, expanded, the outer margin arcuately angular
anteriorly ; margins joined by a thick callous cut into seven
little teeth, one in the npper angle between the outer lip and
the large lamelliform fold, and six others between the large
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fold and the columellar margin. Length 514, diam. 2145 mm.
(Bgt.).

Algeria: debris of the ravine of Chabet-Beinan, near Cape
Caxine, 14 kilometers west of Algiers (Letourneux, Poupil-
lier).

Pupa letourneuxi BourcuiGNAT, Malacologie de 1’Algérie,
ii, 1864, p. 78, pl. 5, £. 19-22,

The exact relations of this species and the next are in doubt,
as we do not know whether there is an internal palatal plica
above the upper emerging one, and the presence of a spiral
lamella is uncertain. Their presence in Algeria is rather
anomalous, as they appear to be of Pyrenean type. I have
elsewhere (p. 4) referred to the Algerian records for C.
goniostoma and other Pyrenean species.

28. CHONDRINA LALLEMANTIANA (Bgt.). PL 3, fig. 13.

Shell rimate, acuminate-elongate, ventricose at base, solid,
somewhat glossy, subpellucid, under the lens regularly and
obsoletely subcostulate, pale corneous or whitish-ashen. Spire
acuminate, the apex smooth, rather acute. Whorls 9, a little
convex, slowly increasing, separated by an impressed suture,
the last whorl tapering, compressed at the base (as though
gibbous) and carinate (the keel acute, strong, nearly disap-
pearing at the peristome), at the periphery thicker, whitish,
and strongly ascending at the outer lip. Aperture semiovate,
slightly contracted below, having 7 folds: a lamelliform fold
at the outer lip; parietal fold minute, lamelliform; 2 strong
columellar folds; and 8 emerging, lamelliform palatal plice,
of which the upper is stronger. Peristome white-thickened,
expanded, strongly reflected at base; outer margin arcuate
anteriorly; the margins joined by a whitish callous orna-
mented with 7 or 8 very long little plications. Length 7, diam.
3 mm. (Bgt.).

Algeria: debris of the ravine Chabet-Beinan, near Cape
Caxine, 14 kilometers west of Algiers (Letourneux, Poupil-
lier).

Pupa lallemantiana BourauieNaT, Malacologie de 1’Algérie,
ii, 1864, p. 80, pl. 5, f. 23-27,
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Differs from letourneuxi, according to Bourguignat, by the
conoid form, more glossy shell of a lighter tint, by the more
separated, blunter, much less strong costulations, by the ab-
sense of a median furrow on the last whorl, as in letourneuxi;
by the outer margin not angular and not projecting forward
by the less projectng columellar folds, not obliquely entering;
by the upper palatal plica not converging to the parietal fold,
and by the plications of the parietal callous, which have a
lamelliform, not a punctiform appearance as in letourneuzs.

Section MopicELLA Ads.
Series of C. farinesit.

These forms of the Pyrenees and southeastern Spain differ
from avenacea by the weakness or loss of teeth; of palatal
folds there are not more than two, often one or none. Parietal
and columellar margins each bear two, one or no lamelle.
‘When present, the lamelle and folds are small and short.

As is usual in series showing degeneration of the teeth, the
individual lamelle and plicee become highly variable, and their
value as specific characters is correspondingly diminished.

There has been no rational revision of the many local forms,
races or species. The work can be done only by a naturalist
able to get a practical knowledge of them in the field and by
study of the types or topotypes. i

As the data are not at hand for construction of a key, some
of the more obvious characters have been tabulated below as
an aid in determination. In the second column of the table,
¢ indicates the presence of an angular lamella.
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Teeth
= :
(o e £ Sculpture

2EE £ g | £

Slo|al = [ =
farinesii. . . . .|0[0{0| 7-73|5-6.6 |2-2.6 |striate,
o e il a|0/0
arinesii var. . 3|21 110
speluncae 0/0({0| 9-10{ 8 3 |fine crowded wrinkles.
tarraconensis . { ; % g 8 6 2 lirregularly striatulate.
longini. . . . . 2{1|10f 74| 6 2 & undulately striatulate.
microdon. . . .{0{1|0]| 6% | 4 13 [smooth.
boettgeriana. . | 0|0|0(10-11] 6.5 | 1.5 |finely costulate.
jumillensis . . . |a|2|0| 8 8 3% |wrinkle-striate.
ignota . . . . . a|2(0| 8 | 7-8 |3-3}very finely striolate.
guiraonis a(1/0f{ . .| . .| . . |wrinklestriate.
galtus . . . . . all{l{9-10| 7-8 | 2 [hair-striate.
obliterata .{21112| 8 i 2 [distinetly, irregularly striate.
massotiana . . . 2|1|1| 8 63 | 2} |[striate.
m. penchinatiana|2|1|2
m. angustata . .{2{1({2| 7 7 2% (strongly striate.
m. confusa . . . |2(2/0]( . . . |very finely, closely striate.
m. sexplicata . . [2/22
aragonica. . 2(1(2| 10 | 6-9 | 2-2} irregularly hair striate.
domicella, .1212(8; 8 7 | 2.5 !ribbed.
pulchella. . . .12/2|2] 8 | 4.5 | 1.5 inconspicuous striae.
. manotiana . . [2|2]2| 73| 6 2 |costulate-striate.
1lendensis. . . .{2[{2[2| 8 6 2 |striatulate.
gorbeana . . . .[2/0|0| 74| 7 |28 iﬁne, uneven striae.

29. CHONDRINA FARINESI (Des Moulins). PL 5, figs. 1, 2.

Shell e¢ylindrie-conie, more or less lengthened, striate, brown ;
whorls 6-7, a little convex, the suture deep. Aperture sub-
oval, toothless; peristome whitish, simple, not reflected; um-
bilicus patulous virguleform. Length 6-614, diam. 2 mm. A
variety is shortened, more conie, length 5, diam. 2 mm.
(Des M.).

The shell is thin, chestnut-brown or carob-brown, finely and
irregularly striate, the striation sometimes almost effaced,
sometimes distinet. The whorls are strongly convex, the last
somewhat compressed laterally, rounded basally. The peri-
stome is thin, whitish, the columellar margin dilated, outer lip
unexpanded, strongly arcuate above. Typically there is no
trace of lamelle or plicee.
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Length 6.6, diam. 2.6 mm.; 714 whorls (La Preste).

Length 6, diam. 2.3 mm.; 7 whorls.

Length 5 mm.; 7 whorls (Perpignan).

Pyrenees of southern France and eastern Spain, generally
distributed ; type loc. La Preste (Pyrénées-Orientales), on
limestone back of the thermal baths (J. N. Farines) ; north-
eastward to dép. Lozére.

Pupa farinesit DEs Mouring, Actes Soc. Linn. Bordeaux,
vii, 1835, p. 156, pl. 2, f. £1-3.—PFr., Monogr., ii, p. 308.—
Rossm., Teonogr., ii, pt. 10, p. 25, f. 639.—KuvEsTER, Conchyl.
Cab., p. 51, pl. 6, f. 21, 22. — MoqQuIN-TANDON, Moll. Fr., ii,
1855, p. 359, pl. 26, f. 5-10, with var. dentiens, L. c., £. 11.—
Bouraeuienat, Mollusques de San-Julia de Loria, 1863, p. 15,
pl. 2, £. 1-3, with var. dentiens, p. 17, pl. 2, f. 5, var. obesa, p.
17, pl. 2, f. 4, and var. subcarinata, p. 17, pl. 2, f. 6 (in Rev.
et Mag. de Zool., xv, 1863, p. 58).—Cazior, Ann. Soe. Linn.
Lyon, liii, 1907, p. 194 (distribution). — MARGIER, Feuille
Jeunes Naturalistes, no. 516, 1913, p. 199 (distribution).—
Probably not P. farinesii of SErTEPASSI, Feuille J. Nat., no.
520, 1914, p. 75.

A well-differentiated species, by the lack or very small size
of teeth, recalling the Sicilian @. rupestris and the Algerian
Q. dupoteti, yet not closely related to either.

The distribution of farinesiz has been worked out by Mar-
gier and Caziot. It is generally distributed in the dép. Pyré-
nées-Orientales, and occurs also in the Spanish Provinces of
Gerona and Barcelona. There is a record from Portugal, no
doubt erroneous. In France it extends northward from the
dép. Pyrénées-Orientales through Aude, Tarn, and Averyron
to Lozére, that is, along the Cevennes uplift (using this term
in a wide sense). There is even a single record from Langogne
(dép. Allier), but I regard this as dubious, since the Abbe
Dumas, who seems to have collected assiduously, did not find
it (Rev. Sei. du Borbonnais, 1901). It is very local in these
eastern departments, special localities being on limestone
rocks of the gorge of Malefosse, of the Tarn, as far up as Bla-
joux. M. Locard found specimens in flood debris of the
Rhone, doubtless washed in from a western affluent. There is
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no satisfactory evidence that farinesii oceurs anywhere east of
the Rhone. It has been reported from the Apuan Alps of
Tuseany, but while I have not seen specimens, I am disposed
to think them terminal members of a parallel and independent
evolution-series from the avenacea stock. See under oligo-
donta.

Of the several varieties described, the first three appear to
occur with the typieal form, and seem to be merely mutations.

Var. obesa Bgt. Shell shorter, more obese than the type.
San-Julia de Loria, Andorra."

Var. subcarinata Bgt. Shell a little more lengthened than
the type, with an obsolete carina at the base, which makes the
aperture larger. San-Julia de Loria.

Var. dentiens Moq.-Tand. Pl. 5, fig. 4. The angular lamella
present as a whitish deposit, diffuse or in form of a little tooth,
and a low prominence may usually be seen on the columella.
La Preste.

Var. biplicata Bgt. Shell of a little smaller size, having
only one tooth on the columella instead of two as in the type
[of jumillensis]. Rocks of San-Julia de Loria; also valleys of
- Ussat and Vie-Dessos (Ariége). (Pupa jumaillensis var. bipli-
cata Bourguignat, Moll. de San-Julia de Loria, 1863, p. 18, pl.
2, £, 10-12.) It differs from var. dentiens by having a low
columellar lamella as well as an angular. See p. 50.

Var. ascendens West. Shell widely perforate; whorls 715,
the ascent of the last high and long, rounded at base. Aper-
ture with the base narrower, two-folded ; outer margin angu-
larly eurved above. Length 6, diam. 3 mm. St. Béat, Pyre-
nees. (Pupa jumillensis var. ascendens Westerlund, Fauna
Europza Moll. Extramar. Prodr., fase. ii, 1878, p. 179.)

Pupra SPELUNCAE (‘Bgt.,” Loc.). Cylindric-elongate, feebly
tapering; 9-10 slightly convex whorls, the last a little larger,
suture moderate ; rimation quite strongly developed ; aperture
subrectangular, a little excentric; peristome thin, sharp, with-
out external crest; shell quite solid, slightly glossy, deep
brown, ornamented with fine, crowded wrinkles. Length 8,
diam. 3 mm. Entrance of the grotto of Eaux-Chaudes (Basses-
Pyrénées). (Pupa spelunce Bourguignat in coll.,, Locard,
Ann. Soc. d’Agrie. Lyon, (7), iii, 1896, p. 185.)
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Probably a large form of farinesii.

30. CHONDRINA TARRACONENSIS (Fagot). Shell rather openly
perforate, regularly conic from the base, corneous-buff, irreg-
ularly striatulate; whorls 8, somewhat convex, slowly inereas-
ing, the last larger, ascending, rounded at the base. Aperture
vertical, ovate-lunate, with 1 to 3 teeth: angular smaller,
parietal more or less lengthened, or punctiform or wanting;
columella thick, toothed; peristome unexpanded, margins
nearly parallel. Length 6, diam. 2 mm. Spain. (Pupa tarra-
conensts Fagot, Catal. Moll. Essera (not seen); Westerlund,
Synopsis, 1897, p. 100.) Cfr. M. jumill. v. ascendens W.
(Westerlund).

31. CeONDRINA LONGINI (Fagot). Shell rimate-perforate,
the perforation nearly covered by the columellar margin,
eylindric-conic, opaque, glossy, corneous-violaceous, at the
summit yellowish; irregularly and obliquely undulately stri-
atulate; spire tapering from base to summit, especially so in
the upper part, the apex corneous, smooth, mamillate, not
prominent, as though truncate; whorls 714, a little convex,
separated by a well-impressed suture, regularly increasing,
the last larger, not compressed below but rounded, ascending
a little to the aperture. Aperture slightly oblique, ovate-
rounded, 3-plicate as follows: 1 tooth-like, porcellanous an-
gular; 1 immersed, lamelliform, compressed, tapering parietal,
also porcellanous; 1 straight columellar, more or less incurved
at the summit; peristome thickened at the aperture, the mar-
gins little approaching, the columellar margin lightly in-
curved, reflected at the umbilicus, outer margin simple, regu-
larly curved. Alt. 6, diam. 2 mm.; alt. aperture 114, width 1
mm. (Pupa longint Fagor, in Navas, Boletin Soc. Aragonesa
de Cienc. Nat., v, 1906, p. 201).

Spain: pefia Foradata above the Sallent, Aragon, at an ele-
vation of over 2000 meters (R. P. Longin Navas).

It is perhaps approached only by our Pupa saltus of the
Essera valley, and ignota of the valley of Panticosa; but it is
distinguished from the first by the less numerous whorls (8
instead of 10), the last whorl rounded at the base and not
compressed, the aperture more oval-rounded, by its columellar
fold more immersed and curved at the top, ete.; from the
second it differs by the greater size, more swollen whorls, the
feebler teeth, ete. (Fagot).

This is apparently the Pupa navast Fagot. ined., mentioned
by Caziot, Ann. Soc. Linn. de Lyon, liii, for 1906 (1907), p.
197, from the same place.
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32. CHONDRINA MICRODON (West.). Shell rimate-perforate,
ovate-conic, with the spire 214 times longer than the aperture,
brown, smooth, the apex obtuse. 614 strongly, beautifully
convex whorls, regularly increasing, the last rounded below,
ascending in front; suture deep, narrow. Aperture strongly
receding below, obliquely oblong, with one conic tooth deep
within and high up on the columella; peristome simple, nearly
unexpanded, only the columellar margin being dilated above;
margins very little and almost equally arcuate, except that the
outer lip is strongly curved and protracted towards the colu-
mella above. Length 4, diam. 124 mm. (Pupa microdon WES-
TERLUND, Fauna, Pal. Reg. Binnenconch., iii, 1887, p. 104.—
Modicella m., WEST., Synopsis, 1897, p. 100).

Spain: Montserrat, prov. Barcelona.

33. CHONDRINA BOETTGERIANA (Clessin); Pl. 5, fig. 3.

Shell rimate, subfusiform, thin, brown, pellucid, finely cos-
tulate, the ribs narrow, regular; 10-11 convex whorls, slowly
and regularly increasing, separated by a moderately impressed
suture, the last somewhat compressed at base, about equalling
one-fifth the length. Aperture nearly quadrangular, toothless.
Peristome acute, a little reflected, the margins connected by a
searcely perceptible parietal callous, the outer margin lightly
impressed. Length 6.5, diam. 1.5 mm. (Clessin).

Spain: Jaen.

Pupa boettgeriana CLEssIN, Malak. Blitter (n. F.), v, 1882,
p. 188, pl. 4, £. 4.

Described from one specimen. From farther-southwest
than other toothless species.

34. CHONDRINA JUMILLENSIS (‘Guirao,” Pfr.). Pl 5, figs. 6, 7.

Shell perforate, ovate-turrited, rather solid, obliquely
wrinkle-striate, slightly glossy, purplish-brown. Spire con-
vex, slowly tapering, the apex rather acute; suture deep,
simple. Whorls 8, econvex, the last scarcely forming one-third
of the length, slightly compressed around the punectiform per-
foration. Columella longitudinally folded within and trans-
versely two-toothed. Aperture slightly oblique, truncate-
oblong ; parietal wall having a little lamella at the right angle;
peristome simple, slightly expanded, the right margin strongly
curved above, toothless, columellar margin widely dilated.
Length 8, diam. 334 mm., aperture 3 mm. long (Pfr.).
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Southeastern Spain: Jumilla and Orihuela (Bourgeau).

Pupa jumillensis Guirao, Prr., Monogr., iii, 1853, p. 540
(Pupa bourgeaus Shuttlew. Mss. cited as a synonym). Boug-
GUIGNAT, Moll. de San-Julia de Loria, 1863, p. 17, pl. 2, . 7-9.

The original description of jumillensis is translated above.
The figures are from Bourguignat, who did not give the source
of the specimens, remarking that it is ¢‘ found in a great num-
ber of Spanish localities.”’

Nomenclature.—Rossmaessler, in 1859, described as the true
Pupa jumillensis of Guirao a form much smaller than Pfeif-
fer’s and having but one columellar lamella instead of two.
He was at a loss as to the source of Pfeiffer’s specimens, which
were supposed to have been furnished by himself. The matter
is discussed at length in Iconographie, iii, p. 110. Bourguig-
nat, in his Mollusques de San-Julia de Loria, cited above, re-
described jumillensis Pfr., and synonymized jumaillensis Rm.
with his own P. jumallensis var. biplicata, from the Pyrenees—
a locality far from Rossmaessler’s. Westerlund ignores Pfeif-
fer’s jumillensis of 1853, accepting Rossmaessler’s species of
1859, a proceeding clearly inadmissible. The untangling of
this snarl must be left to European students who must elu-
cidate the zoological relations of the forms as well as their
nomenclature.

Various forms which have been described as varieties of
jumillensis appear referable rather to farineswi. A variety
with three folds, 1 angular, 1 immersed parietal and 1 colu-
mellar, is noted by Bofill in the Province of Barcelona (Bull.
Soc. Malae. Fr., iii, 1886, p. 154). Possibly some form of fari-
nesw is intended. Cf. P. tarraconensis Fagot.

Pupa ignota appears to have been proposed as a substitute
for P. jumillensis Pfr. not Rossm., and if so it becomes an
exact synonym of jumillensis as here understood. Since I
have not seen the original publication, Locard’s desceription of
ignota is given here.

Pupa tgnote Fagot. Cylindric-turriculate, a little elongate,
spire high ; 8 convex whorls, the suture well marked ; aperture
oblong-rounded, triplicate: 1 superior fold, lodged at the
suture ; 2 columellar folds; peristome a little everted; shell a
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little glossy, violaceous-brown, very finely striolate. Length
7-8, diam. 3-31% mm. Haute-Garonne, Hautes et Basses-
Pyrénées, ete. (Pupa ignota Fagot, Cat. Moll. Essera, in Cro-
nica Cientifica, 1888, p. 23; Locard, Ann. Soc. d’Agric. Lyon,
(7), 1896, p. 185).

34a. Chondrina jumillensis guiraonis n. n. Vol. XXIV, pl.
47, fig. 9.

The color is between russet and chestnut-brown, somewhat
glossy, wrinkle-striate. The aperture is shorter and more ob-
lique than that of farinesit. Angular lamella small and slen-
der ; columellar lamella low, obtuse, so deeply immersed that it
does not show in a direct face view. Length 4.7, diam. 2.2 mm.

Rossmaessler’s description of jumallensis follows: ‘‘Shell
most minutely perforate, ovate-turrited, brown, obliquely stri-
ate, the apex somewhat obtuse; whorls 6, convex, the last
slightly compressed at base, a little ascending; aperture
rounded semi-ovate, having 2 folds: one very slender fold at
the insertion of the outer lip, one deep within on the straight-
ened columella ; peristome a little expanded, thin, simple, the
outer margin strongly curved, columellar margin rather
straightened. Alt. 5, diam. 215 mm.”’ (Rossm.).

Rocks of Monte San Miguel near Orihuela, prov. Alcante,
and of Monte de Santa Ana near Jumilla, prov. Murcia, Spain
(A. Guirao).

Pupa jumillensis Guirao, Rossu., Ieonogr., iii, p. 110, pl. 85,
f. 943.—Cf. Pupa jumillensis var. biplicata Boura., Moll. de
San-Julia de Loria, 1863, p. 18, pl. 2, £. 10-12.

This shell is shorter and rougher than C. farinesii dentiens,
with a shorter aperture. The type specimen figured is from
Jumilla, no. 22790 A. N. S. P.

Bourguignat’s var. biplicata was said by him to equal jumal-
lensis Rm., which I doubt. It is from Andorra in the Pyre-
nees, and is probably a form of farinesi.

35. CHoONDRINA sALTUS (Fagot). Shell nearly covered
rimate-perforate, corneous-buff, reddish, hair-striate; spire
regularly tapering from the base, subulate; whorls 9-10, the
last ascending; aperture oval, with single folds on parietal
wall, columella and palate; angular tooth-like eallous, colu-
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mellar immersed, palatal small, immersed ; outer margin thick-
ened, arcuate, columella straightened, reflected above. Length
7-8, diam. 2 mm. Spain. (Pupa saltus Fagot, Catal. Moll.
Essera, Croénica Cientifica, 1888, not seen; descript. from
‘Westerlund, Synopsis, 1897, p. 101.)

36. CuoNDRINA OBLITERATA (Charp.). PL 5, figs. 9, 10.

The shell is long, cylindric-conie, thin, slightly glossy,
purple-brown, distinctly but irregularly striate, composed of
nearly 8 whorls, rather rapidly increasing in height, weakly
convex, joined by a whitish, thread-like, somewhat impressed
suture; the apex bluntly rounded, the last whorl contracted
below, with flat neck. The aperture is semiovate; on the
straight columella an indistinet fold stands; two of them in
the palate, the upper one indistinet, punctiform, the lower
somewhat longer; a fourth indistinet one on the parietal wall
near the insertion of the peristome. The columellar reflection
is wide and almost half covers the large, deep umbilical crev-
ice. Length 314 lines, width 1 line (Kuester).

Portugal (Holl).

Pupa obliterata CHARPENTIER, in Kuester, Conchyl. Cab., p.
112, pl. 15, £. 7-9.—Prr., Monogr., iii, 544.

This species is known only by the desceription of Charpen-
tier, and the figure and description of his type by Kiister. It
has not been found by recent collectors in Portugal, and that
locality must be considered dubious. It has some resemblance
to forms of eastern Spain. Cf. also M. avenacea apuana.

37. CuonDRrINA MASSOTIANA (Bgt.). PL 5, fig. 5.

Shell oval-turriculate, deeply rimate, corneous-chestnut,
with a very fugacious blue-white bloom when fresh, obliquely
striate. Spire lengthened, the summit smooth, glossy and quite
obtuse; 8 whorls, regularly increasing; suture deep, making
the whorls very convex and a little flattened towards the
suture ; last whorl slightly keeled around the umbilical fissure,
and slightly ascending in front. Aperture slightly oblique,
rounded-oblong, with four little teeth, as follows: one at the
insertion of the outer lip, the second, deeply immersed, in the
middle of the convexity of the penult whorl, the third in the
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upper part of the columellar lip ; finally a fourth, lamelliform,
in the middle of the outer lip. These teeth exist only in quite
adult individuals. Peristome a little everted. Columellar
margin rectilinear, reflected and dilated, the outer lip strongly
arched, the margins converging and strongly approaching.
Length 614, diam. 214 mm. (Bgt.).

Pyrenees: damp rocks along the pathway, San-Julia de
Loria, Andorra.

Pupa massotiane BourguiaNAT, Moll. de San-Julia de Loria,
1863, p. 18, pl. 2, f. 13, 14 (in Rev. et Mag. de Zool., 1863).—
Pupa penchinatiana Bar., t. e., p. 20, pl. 2, £. 15, 16.

Closely related to jumillensis and farinesii, from which it
differs by having a palatal fold and a small parietal lamella.

Var. penchinatiana Bgt. Pl 5, fig. 11. Umbilical crevice
more open, and there are two palatal folds, not reaching the
peristome, while the single one of massotiana is on the peri-
stome and extends a little way inward. Pathway at San-Julia
de Loria.

Pupa penchinatiane has been recorded from the mountains
of Kabylia in Algeria (Hanoteau et Letourneux, La Kabylie,
1872, p. 227). Such a distribution appears anomalous, yet, as
in the case of Abida brauni, one is perhaps not justified in ex-
pressing more than surprise.

Var. sexplicata Bofill. With 2 columellar folds. Catalonia,
at the Escalas de Sopeira; limestone rocks at Pont de Mon-
tanyana, and on the margins of the Noguera Ribagorzana
(Pupa penchinatiana var. sexplicate Bofill, Bull. Soc. Malac.
France, iii, 1886, p. 160).

Var. angustata West. Shell broadly perforate, conic,
strongly striate, with 7 whorls; margins of the peristome ob-
liquely produced downward, approaching one another; the
aperture therefore narrowed below, outer lip strongly curved
above. Two lamella on parietal wall, one on columella, two
folds in palate. Length 7, diam. 234 mm. Aleazar, Spain.
(Pupa massotiana var. angustata West., Fauna, iii, 1887, p.
102.)

Var. confusa West. Shell ovate-turrited, very finely, very
obliquely and closely, regularly striate, dark cherry-brown;
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the last whorl rounded below. Aperture with 4 white teeth:
1 small angular lamella, 1 sunken, short, strong, parietal, and
2 horizontal columellar teeth, deep within, high on the colu-
mella, the second one very small. No palatal folds. Catalonia.
Coll. Ponsonby, sent by Bofill as P. dertosensis Bof. (P. masso-
tiana var. confusa West., Fauna, iii, 1887, p. 102).

Var. aragonica Fagot. Shell rimate, cylindric-conie, elon-
gate, buff-reddish, very delicately, irregularly hair-striate;
whorls 10, somewhat convex, rapidly and regularly inereasing,
the-last ascending, compressed at the base, but not carinate.
Aperture oblique, oval, with 2 parietal, 1 columellar, 2 palatal
folds. Angular lamella tooth-like; columellar small, oblique;
palatals rather short, remote ; peristome expanded throughout,
white, the columellar margin nearly straight, outer margin
longer, arcuate. Length 6-9, diam. 2-215 mm. Spain. (Pupa
aragonica Fagot, Catal. Moll. Essera, 1888, p. 17; descript.
from Westerlund, Synopsis, p. 101.)

38. CHONDRINA DOMICELLA (Westerlund). Shell rimate,
ovate-conie, obliquely ribbed, rufous-brown. Whorls 8, con-
vex, regularly increasing, last slightly compressed at base;
suture deep. Aperture oval, rounded beneath, with 6 lamelle
and plicze: 1 long angular lamella, 1 much shorter, immersed
parietal fold, 2 horizontal columellar lamelle, situated high
and immersed, the upper much the stronger, opposite the
palatal lamine ; 3 palatal lamin#, not marginal, the 1st rather
immersed, very short, 2d and 3d prolonged inward, especially
the 2d. Peristome but slightly expanded, the outer margin
obtusely, angularly curved above. Length 7, diam. 2.5 mm.
(West.).

France: Lourdes (Fagot).

Pupa (Torquilla) domicells West. Verh. zool.-bot. Ges.
Wien, xlii, 1892, p. 36. Lourdes, France.

““This species approaches nearest to P. massotiana’ (W.).

39. CooNDRINA PULCHELLA (Bofill).

Shell perforate-subrimate, conoidal, rather glossy, of a deep
reddish color, obliquely ornamented with irregular, inconspic-
nous strie; regularly tapering from the convexity of the last
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whorl to the summit; 8 very convex whorls of slow, regular
increase, separated by a deep suture, the first whorls smooth,
summit quite obtuse; last whorl a little ascending above
towards the aperture, ornamented with 2 transverse lines,
not very long and not reaching the peristome, corresponding
to palatal folds. Aperture nearly vertical, suboval-truncate,
with 6 lamelliform denticles: one angular, white, approaching
the outer lip at the beginning but diverging inwardly; one
apertural [parietal], white, immersed, quite near the end of
the angular lamella; two whitish columellars; two yellowish
palatals, immersed, feebly prolonged inwardly. Peristome
simple, narrow, curved towards the apertural angle, slightly
everted at the base and the columella, the margins approach-
ing, united by a weak callous. Length 414, diam. 114, aper-
ture 1x 145 mm. (Bofill).

Spain: arid places of Montsech, Catalonia, on rocks of the
road of Pont de Montanyana, at ‘‘Ca’n Quinquilla.”’

Pupa pulchella BoriLy, Bull. Soc. Malac. France, iii, 1886,
p. 161.

By its teeth this Pupa has some resemblance to our var.
sexplicata of P. penchinatiane (Bourg.), but it is readily dis-
tinguished by the conoidal form, by the regular taper of the
spire from the convexity of the last whorl to the summit, by
the very convex whorls, smaller size, slimmer form, and the
reddish color (Bofill).

Possibly related to granum Drap.

Var. manotiana ‘Bgt.,” West. Shell umbilicate, oblong-
conie, costulate-striate, brown; whorls 714, regularly increas-
ing, convex, separated by a rather deep suture, the last some-
what ascending in front. Aperture oval, an angular fold at
the insertion of the outer margin, and a parietal fold in the
middle, a columellar fold, and two palatal folds, all deeply
placed, white, short and high, a denticle on the columella
below ; peristome unexpanded, thin, the outer margin strongly
arcuate above and approaching the columellar margin. Length
6, diam. 2 mm. Spain. (Pupa [Torquilla] pulchells Bof.
var. manotiana Bgt. in sc., Westerlund, Nachrbl. d. m. Ges.,
1894, p. 172.)
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Var, ilendensis (Fagot). Shell rimate-perforate, conie, stri-
atulate, corneous-buff; spire lengthened-turrited; whorls 8,
regular, the last slightly larger, a little compressed at base.
Aperture oblique, ovate, with 2 parietal, 2 columellar and 2
palatal folds. Angular lamelliform, the parietal regular, ar-
cuate ; upper columellar tooth-like, the lower remote ; palatals
equal, not emerging, exactly opposite the columellar. Peri-
stome unexpanded, reflected at the umbilicus, the columellar
margin almost straight. Length 6, diam. 2 mm. Spain.
(Pupa ilendensis Fagot, Catal. Moll. Essera, 1888; descript.
from Westerlund, Synopsis, p. 102.)

40. CHONDRINA GORBEANA n. sp. Pl. 3, fig. 12.

The shell is deeply, rather shortly rimate, long-conie, slowly
tapering from the last whorl to the obtuse summit, glossy,
carob-brown, the apex paler, last whorl with a tawny or white
band behind the lip. Sculpture of fine but irregularly devel-
oped oblique strie. 'Whorls moderately convex, the last ascend-
ing in front, slightly compressed, the base quite narrowly
rounded. The suture is impressed, bordered by a pale gray
line. The aperture is truncate-oval, brown within. Angular
lamella very low; parietal lamella represented by a barely
perceptible callous; columellar lamella small, far within, high
on the pillar. No palatal folds. The peristome is dilated
above the umbilical fissure, the outer lip not in the least ex-
panded ; within its edge there is a rather strong, white callous
throughout. Parietal callous thin and transparent. Length 7,
diam. to lip-edge 2.8 mm.; 714 whorls.

Spain: Pefia de Gorbea (southern border of prov. Vizeaya).

This species differs from avenacea by the strong white cal-
lous within the peristome, as well as by the obsolescence of
the lamellee and absence of plicee. In one specimen the an-
gular lamella is short and tubercular but stronger than in the
type. The species appears to be a degenerate member of the
bigoriensis group. The locality is not far east of Orduna.
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Section Solatopupa Pilsbry.

Solatopupa Pivs., Man. Conch., XXIV, p. 234, type Pupa
stmalis (Nov. 9, 1917). ’

The shell is calcareous though thin, opaque, whitish. with
more or less cinereous, violaceous or bluish tint, and often
marbled with brown ; having angular, parietal and columellar
lamellee, upper and lower palatal and basal folds, or lacking
teeth. Type C. similis (Brug.).

Distribution : southern France, northern and western Italy
south to Tuscany; a group of the olive zone, living on lime-
stone rocks exposed to the sun.

a'. Palatal folds well developed; 5 to 7 teeth.
C. similis, no. 41,
a?. No palatal folds.
b. Shell conie, thin and fragile, toothless.
C. psarolena, no. 43.
b2. Shell cylindrie, opaque, teeth 3 to 0.
C. pallida, no. 42.

41. CHONDRINA SIMILIS (Brug.). Pl 4, figs. 1 to 4.

The shell is shortly rimate, cylindrie-fusiform, opaque, pale
cinereous or nearly white, generally more or less clouded and
obliquely flamed with cinereous or vinaceous gray, the upper
whorls of a chamois tint. More or less distinctly striate.
Upper whorls strongly, the later ones weakly convex, the base
rounded. Aperture is shortly oval, brown within, having 5
whitish teeth: angular lamella short and low, joining the lip.
Parietal lamella rather strong. Columellar lamella obliquely
ascending within, not emerging, a very low prominence (or a
small, blunt lamella) below it. Upper and lower palatal folds
subequal, not approaching the peristome. Peristome white,
somewhat expanded, scarcely thickened.

Length 10.5, diam. above aperture 3.2 mm.; 814 whorls
(Marseilles). v

Length 14, diam. above aperture 3.6 mm.; 10 whorls
(Grasse).

Length 13, diam. above aperture 4 mm.; 914 whorls (Nice).
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Length 8.6, diam. above aperture 2.9 mm.; 714 whorls
(Cette).

Southern France: northern and western Italy south to
Tuscany ; Corsica.

Bulimus simalis BRugUierg, Encyclop. Méth,, i, 1792, p. 355.
—Pupa simalis Brug., Dupuy, Hist. Moll. France, p. 401, pl.
20, f. 6.—WESTERLUND, Fauna, iii, 1887, p. 94; with (p. 95)
forms major, minor, variegella, pachygastra, laevigata, dis-
similis; var. porcellata, in Supplement, 1890, and Synopsis,
1897, p. 79.—MAarcier, Feuille Jeunes Nat., 1901, no. 365, p.
139 (distribution). — Cazror, Ann. Soec. Linn. de Lyon, vol.
50, 1904, pp. 147-154; var. fasciata, and var. guidoni, p. 151
(synonymy, varieties, distribution) ; Etude sur les Moll. terr.
et fluv. de la Principauté de Monaco et du Dép. Alpes-Mari-
times, 1910, p. 309.— MEerLE, Lia Nature, 1912, no. 2055, p.
305, f. 2 (radiograph).—Pupa cinerea Drap., Tableau, p. 61;
Hist. Moll. ¥r., p. 65, pl. 3, f. 53, 54.—Ross., Ieonogr., pt. 5,
p. 19, f. 336.—KuvEestER, Conchyl. Cab., p. 36, pl. 5, f. 4-8.—
ScaMIipT, Abh. Nat. Ver. Sachsen u. Thiiringen in Halle, i, p.
42 pl. 10, . 82 (anat.).—PaeET, Ann. and Mag. N. H., (2),
xiii, 1854, p. 455 (tooth variation and banding at Niee; in-
cludes several species) .—Pupa cinerea Drap., var, pachygaster
SHUTTLEWORTH, Mittheil. Naturforsch. Ges. in Bern, no. 3,
June, 1843, p. 18, no description.—Pupa quinquedentata Born,
Pfeiffer, Monogr., ii, 345, with var. minor = Pupa variegella
Ziegl. in coll.; iii, 547; iv, 673; vi, 314; viii, 384.—Rossum.,
Iconogr., iii, pt. 17, p. 111, pl. 85, f. 945.—MoqQuiN-TANDON,
Hist. Moll. F'r., ii, 1855, p. 3562, pl. 25, f. 15-22; with varr.
major, variegella, minor, pachygaster—BoUrcUiGNAT, Malae.
Chateau d’If, p. 24, pl. 1, f. 14, 15, with var. turriculata, p.
25, pl. 1, f. 16.—G. NeviLy, P. Z. S., 1880, p. 125 (all along
the Genoese Riviera, at Menton from the sea to 4000 ft.) ; also
varr. prehistorica and speluncarum. Probably not Turbo
quinquedentatus Born, Test. Mus. Caes. Vindob., 1780, p. 359,
pl. 13, f. 9.— Pupa quinquedentata Born (cinerea Drap.)
WiecMaNN, Nachrbl. d. Malae. Ges., 1901, p. 12 (anatomy).—
Jaminia quinquelamellata Risso, Hist. Nat. Eur. Mérid., iv,
1826, p. 91, teste Bourguignat.—Pupa quinqueplicata POTIEZ
et MicmaUD, Galerie, ete., 1, 1838, p. 163.
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This very abundant species varies widely in size, degree of
variegation and in sculpture, the greatest diversity being
among lots from the Alpes-Maritimes. Bruguiere’s type was
about 10 mm. long, from the south of France.

In several lots from Italy there is a short basal fold which
is often so far immersed that it is not visible in a direct face
view (pl. 4, fig. 2, Florence). It is not constantly present
in any lot examined. Paget appears to have noticed this fold
in specimens from the Riviera, but no other author has men-
tioned it.

The subeolumellar lamella varies from distinet to so deeply
immersed as to be nearly invisible, in different individuals of
most lots examined.

In the Alpes-Maritimes it lives in populous colonies, accord-
ing to Caziot, in well-exposed, sunny places, at Saint-Jeannet,
Eze, Saint Vallier, etc., up to 1000 m., on caleareous rocks. It
avoids alluvial plains and is very rarely found on igneous
rocks. A length of 16 mm. is not common, but specimens that
long have been found on the rocks of Eze, etc., the diam. 4 mm.

The distribution of C. similis has been worked out by Mar-
gier and Caziot. In northern Italy it is rare in Piedmont,
but extends through Lombardy and as far as Verona in Vene-
tia, according to specimens in this collection. Southward it
appears to be confined west of the Apennines, being very com-
mon in Liguria, also in Tuscany (Leghorn, Florence, etc.)
south to a point 17 kilom. southeast of Rome. In France it is
found in Corsica, in the departments of Alpes-Maritimes,
Alpes Basses, and westward, north to Drome and Estaing
(Aveyron), west to Amélie-les-Bains, in the Pyrenees. It has
also been recorded from the province of Gerona, eastern
Spain, from Fonteta and Figuera on the Ampurdan, its south-
ern known limits. The details of distribution are given by
Margier, Feuille Jeunes Nat., 1901, pp. 139-141.

A scalariform abnormal form resembling Clausilia scalaris
Pfr. has been noted by Caziot (1904, p. 150).

Since 1848 this species has often been called P. quinqueden-
tata (Born), but the identity of Born’s species is very uncer-
tain. The figure looks more like a Clausilia, and may possibly
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be one of the long and slender varieties of Abida variabilis;
the description is inconclusive, and the locality unknown.

The following described forms are synonyms:

Form dissimilis West. Quite cylindrie, with the spire
shortly, conically tapering only near the summit, all whorls
equally and very slowly increasing, somewhat angular below ;
no angular lamella; parietal lamella very high, very oblique,
long. Length 12-14, diam. scarcely 3 mm.; aperture 234 mm.
See under P. olwetorum.

Pupa olivetorum Loc. Cylindrie, very narrowly elongate,
the spire feebly acuminate; 10-12 quite convex whorls, the last
angular towards the rimation; suture well marked ; aperture
small, oboval ; peristome not very thick; 2 superior folds, one
very small at the suture, the other long and deeply placed;
columella simply folded; two deep palatal folds; shell some-
what thin, ashy white, marbled, finely striolate. Length 15-
16, diam. 3 mm. Le Midi, Alpes-Maritimes. Gard, Hérault,
ete. (Locard, Ann. Soc. Agrieult. Liyon, (7), iii, 1896, p. 183).

Identical with dissimalis West, and not a species or even a
valid variety, acecording to Caziot (1904), but simply a slen-
der mutation ocecurring individually in normal colonies in
many places, never in pure colonies. The tendency to produce
such cylindric individuals is common in many species of the
genus.

Pupa plagioniza ‘Bgt.,” Lioe. Quite small, almost regularly
conie, rather squat. 8-10 nearly flat whorls, the last well
keeled at the base; suture not very deep; aperture subrec-
tangular, with the same apertural teeth as stmalis; shell solid,
ashy-white, marbled with blue, finely wrinkled. Length 9-11,
diam. 815 mm. Alpes-Maritimes, Var, Bouches du Rhone,
Isére, ete. (Locard, Ann. Soc. d’Agric. Lyon, (7), iii, 1896,
p. 184). According to Caziot (1904) this is certainly an ab-
normal shell.

Pupa vartegella Ziegl. This form was mentioned as Chon-
drus variegellus Ziegl., but not defined by Cristofori and Jan
(Catalogus, ete., sect. ii, 1832, p. 5, no. 18); they give the
locality southern France. The next notice and first definition
is by Beck, who has a var. c. varia, with the synonym Pupa
variegella Zigl., under Torquilla cinerea (Index Moll., 1837,
p. 87). He refers to Rossmaessler’s fig. 336 as illustrating his
variety. This figure appears to be a strongly variegated speci-
men of the typical form, about 13 mm. long. Pfeiffer, in
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1848, recognized a var. meinor, of which he cites P. variegella
Ziegl. as a synonym, with the description, ‘‘Whorls 8, length
9%, diam. 3 mm.”’ No locality is given. Moquin-Tandon,
1855, recognized var. variegella for a ‘‘shell larger [than
typical simalis], very distinctly marbled,”’” with the locality
Grasse. This interpretation has been accepted by Ct. Caziot
(1904). If the name variegella is used at all, it should prob-
ably be restricted to the shell figured by Rossmaessler, but a
better course would be to discard it as superfluous.

The following varieties are given for what they are worth—
not much in most cases.

Var. major Moq. Shell larger, of the same color. Sainte-
Lucie near Narbonne; Draguignan (Moq.-Tand., I. ¢., pl. 25
£.22). The figure measures 16.5 mm. long, 4.5 dlam

Var. minor Moq. Shell smaller. Caziot states that this
form is common at the chateau of Nice and other places in the
Alpes-Maritimes. Length 9-10, diam. 3 mm.; on the Var
river, 8 x 2145 mm.

Var. pachygaster ‘Shuttl.,” Moq. Shell of the same size as
the typical form [9-13 x 3-4 mm.] or smaller, more ventricose.
Corsica: Ajaccio, Saint-Florent (Moq.-Tand.). The name is
preoceupied.

Form laevigata West. Irregularly, finely striate or almost
smooth.

Var. porcellata West. Shell subfusiform, rather swollen in
the middle, strongly tapering above, very acute, regularly and
closely rib-striate; length 11, diam. in the middle 314 mm.
Spezzia, Italy.

Var. fasciata Caziot. Each whorl ornamented with a brown
median band, as in Cochlicella. Aqueduct de Carpentras
(Alpes-Maritimes) ; also in Provence.

Var. guidoni Caziot. Differs from the type by its colora-
tion, the cask-like form of the whorls of the spire, the more
pronounced suture and the nearly smooth shell. Pioggiola
pres le Mont Padro, Corsiea, on granite.

Var. juliana Issel. Color reddish, more or less intense,
probably due to the ferruginous material abundant in the
same locality. Baths of S. Giuliano, Prov. Pisa. (Pupe quin-
quedentata var. juliana Issen, Memorie Soe. Ital. di Seci. Nat.,
ii, no. 1, 1866, p. 21.)
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Var. prehistorica G. Nevill. The commonest subfossil shell
in all the deposits except F ; though varying in countless ways,
it always preserves a distinet ‘‘facies’’ from that of the pre-
ceding living form [simalis]; it can invariably be distin-
guished by the much stronger and more regular striation, not
so oblique, so flexuous, or so inclined to be subobsolete; the
aperture is also invariably smaller and more contracted, less
everted as a rule, with both margins straight and parallel, in-
stead of more or less rounded; the folds appear scarcely to
differ at all. Long. 14, diam. 4 mm. Type of the var. from
deposit B, Menton (Newvill).

Var. speluncarum G. Nevill. A more distinet and charac-
teristic variety than the preceding, which 1 only found in de-
posit F, where it was abundant, and in the interior of the cave
itself (as I have already mentioned). A very short, convexly
swollen, tumid form, of only 9 instead of 10 whorls, the last
being proportionally much broader; striation more like that
of the typical form than of the preceding variety; the short,
quadrangular, unusually everted aperture, with remarkably
thickened and reflected peristome, seems to be its most char-
acteristic feature, the margins being more convexly rounded
and united by a distinet (instead of subobsolete) callosity. I
can see no difference in the folds (or teeth). Long. 1014,
diam. 315 millim. From deposit # (Newvill). Menton.

Types, Indian Museum, Calcutta.

Var. isabelle Caziot. A variety of lengthened shape, very
slightly swollen, robust, 11 very slightly convex whorls. It
differs from the type especially by the dimensions, length 17-
18, diam. 414 mm.

The typical similis varies between length 9-15, diam. 3-3%
mm. The var. major West. has, length 16 mm., with a diam-
eter equal to my variety; it is thus more obese. The var. isa-
belle approaches var. variegella Ziegler which has been found
at Qrasse, and which is more ventricose and more distinetly
marbled. The variety of the Courmettes has, besides, the
depth of the aperture of a dirty yellow color. Some specimens
show a single band, such as is characteristic of my var. umi-
fasciata. Southern slope of the Courmettes between the tor-
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rent du Loup and the village Tourette (Alpes-Maritimes)
(Caziot).

Pupa similis Brug. var. isabelle Cazior, Feuille Jeunes
Naturalistes, no. 513, 1913, p. 148, fig. on p. 147.

42, CuonDRINA PALLIDA (‘Phil.,” Rossm.). Pl. 4, figs. 5 to 8.

Shell with a shallow umbilical crevice, ovate-fusiform,
pointed ; lilac-ash-gray, with irregular brownish flecks and
horn-colored apex; weakly striate, somewhat glossy. HEight
somewhat convex whorls. Aperture semi-ovate, the throat
yellowish-brown ; peristome expanded, sharp, simple, the colu-
mellar margin shorter and straighter than the outer lip.
Columella somewhat callous, advancing. Length 4, diam. 114
lines, 7 whorls (Bm.).

Upper Italy (Philippi); Riviera from Toulon to Porto
Venere near Spezia (v. Martens).

Pupa pallide Phil, in lit., ROSSMAESSLER, Lconogr., ii, pt. 11,
1842, p. 11, pl. 53, f. 732.—KuEsTER, C. Cab., p. 86, pl. 12, f.
12, 13.—PFr., Monogr., ii, p. 308.—voN MARrTENS, Nachrbl. d.
m. Ges., 1900, p. 70 (between Rapallo and Zoagli, very abun-
dant on limestone cliffs). — Pupa patula Menke, teste Pfr.,
Monogr., viii, p. 363.

The type figure is copied, fig. 7. It is not known where
the very small, toothless form which served as type of this
species occurs; but it is doubtless merely a local race or
colony of the prevalent larger form known as amicta Parr.
It is unfortunate that the species was first described from a
peripheral mutation.

Var. amicta Parreyss. — Shell deeply rimate, eylindrie-tur-
rited, solid, smooth, bluish-white ; spire long, corneous above,
gradually terminating in a rather obtuse cone; suture simple.
Whorls 9, scarcely convex, the last about two-sevenths the
total length, subtuberculate-compressed at base. Aperture
nearly vertical, truncate-oblong, fleshy-brown within, with 3
teeth: the first angular, second standing apart deep on the
belly of the penult whorl, the third fold-like, deep on the colu-
mella. Peristome white, a little expanded ; the margins some-
what unequal, right margin toothless. Length 12, diam. 3
mm. ; apert. 325 mm. long, 3 wide (Pfr.).
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Pupa amicta Parreyss MS., Prr., Malak. Bl,, i, 1854, p. 67;
Monogr., iv, 668; vi, 307. — BourcuieNAT, Malac. terr. chat.
d’If, p. 25, pl. 1, £. 11-18.—IsseL, Bull. Soe. Malae. Ital., vii,
1881, pp. 208-212; with var. excelsa, p. 210. — Pupa pallida
var. tridentata RossMA®SSLER, Iconogr., iii, pt. 17, 1858, p.-
111, pl. 85, f. 944. — P. pallida var. dentiens MARTENS, Die
Hel., 1860, p. 287.

Distinguished from typical pallida by the presence of small
angular, parietal and columellar teeth ; but these are variable
in development in adult shells of the same lot. In some of the
examples from Nervi, Liguria, the angular and parietal are
reduced to slight traces (pl. 4, figz. 5), and there is no colu-
mellar. Such specimens approach the original pallida rather
closely, but all I have seen are slightly larger, 914 to 10 mm.
long. Other shells of the same lot have two distinet teeth and
a trace of the columellar, or none. Specimens from Spezia
have the three teeth distinet (pl. 4, fig. 8). This may be
taken as type locality of amicta, since Pfeiffer gave only Sicily
(1854) and northern Italy (1859).

Specimens from Grasse (Terver) have the lip more ex-
panded than Italian shells seen; two teeth, with rarely a
small columellar also (pl. 4, fig. 6). The parietal is often not
visible in a direct face view. They vary in size:

Length 12, diam. above aperture 3.3 mm.; 9 whorls.

Length 9.5, diam. above aperture 3 mm.; 715 whorls.

Although amicta has been reported from the Chateau d’If
(Dép. Bouches-du-Rhone) and the peninsula of Saint-Man-
drié, near Toulon (Bourguignat, 1860), and I have specimens
from Grasse (Var), yet it appears to be wanting in the Dép.
Alpes Maritimes, where the snail fauna has been studied care-
fully by Ct. Caziot and many others. It occurs at suitable
places along the whole coast of Liguria, but the colonies, while
rather numerous, appear to be of limited extent.

According to Issel, C. amicta ordinarily lives on limestone
rocks near sea level, but it has also been found inland and at
some elevation, at Bavari and Traso in the Bisagno valley, five
or six kilometers from the coast, at about 100 meters elevation,
and above Cassagna and Statale, ten to twelve kilometers in-
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land at about 450 meters above the sea. Upon these specimens
he bases the following variety.

Var. excelsa Issel. The shell more slender, more acuminate,
smaller, and having the aperture more regularly oval, and
with the margins more approaching.

43. CHONDRINA PSAROLENA (Bgt.). Pl 4, figs. 9, 11.

Shell rimate-perforate, conic-oblong, fragile, a little pellu-
cid, obliquely striatulate; eorneous, irregularly marked with
longitudinal streaks of cinereous or whitish-blue. Spire conie,
the apex acute, corneous, smooth; whorls 7, very convex,
parted by a deeply impressed suture, the last whorl not one-
third the whole length. Aperture rounded, the peristome
simple, acute, not reflected; columella simple; columellar
margin dilated, a little expanded ; margins strongly converg-
ing, joined by a thin callous. Length 7-8, diam. 4 mm.; height
of aperture 2.5, width 1.75 mm. (Bgt.).

Alpes-Maritimes, in the gorges of the Saorge (type loc.,
Bgt., Caziot) ; also cavern la Giachera in the Nervia valley,
Liguria, and on the Costa di Drego above a little affluent on
the left of the Argentina or Tazzia river, at 1000 meters eleva-
tion (Issel); fossil in the pleistocene deposits of Menton
(Nevill).

Bulimus cinereus MorTILLET, Coq. fluv. et terr. de Niece, in
Bull. Soc. Hist. Nat. Savoie, iii, 1851, p. 96.—Bulimus cinereus
DumonT et MorTILLET, Descript. somm. des esp. nouv., in
Prospectus de 1’Hist. Moll. terr., ete., Savoie et du Basin du
Léman, 1852, p. 3. — RossMaAEsSLER, Iconogr., iii, pt. 17-18,
1858, p. 102, pl. 84, f. 929. Not Bulimus cinereus Reeve, 1848,
—Bulimus psarolenus BOURGUIGNAT, Aménites Malac., ii, 1859,
p. 116, pl. 15, f. 1, 2. — Pupa psarolena Bgt., StaBILE, Bull.
Malae. Ital., i, 1868, p. 33 (discussion of synonymy).—NEVILL,
P. Z. 8., 1880, p. 124.—Cazior, Etude Moll. Monaco, et Alpes-
Marit., 1910, p. 313, pl. 9, f. 23, 24.—Pupa mortilleti v. MAR-
TENS, Die Hel., 1860, p. 287 (n. n. for B. cinereus Mort.).

I have not seen this species, which appears to take the place
of pallida in the Alpes-Maritimes, but apparently at much
greater elevations than pallida. 1t lives on dusty limestone
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rocks according to Caziot. Bourguignat found it on rocks of
the gorges above the village of Saorgio, near Nice, in great
abundance. Mortillet’s locality was back of Menton. G.
Nevill found an elongated form of the species in the pleisto-
cene of Menton. Caziot’s figures also represent more length-
ened examples.

Uwidentified and Undescribed Species of Abida, Granopupa
or Chondrina.

Pupa affinis Aradas et Maggiore, Catalogo regionato della
Conchiglie viventi e fossili di Siecilia, p. 116 (Atti Accad.
Gioenia, xv, 1839; xx, 1843). Shell conic-cylindric, ashy,
smooth, solid ; aperture 5-toothed; margin white, slightly re-
flected. Alt. 334, diam. 114 lines. Coast of Catania. Differs
from P. vartabilis by the form, cylindric to the upper third,
and the situation of the teeth, of which one is in the insertion
of the lip, second in the labrum, two minute and contiguous
on the columella, and the fifth, laminar, in the labium. I have
not seen this publication, and take the diagnosis from Philippi,
Enum. Moll. Siecil.,, ii, 220, who quotes from A. & M. Ross-
massler’s use of the name P. affinis was probably prior.

Pupa contorta Caleara. T. cylindraceo-conica, striata, cor-
neo-cinerascens; anfr. 8 plano-convexi, ultimus ante finem
notabiliter econtortus; apertura alba, 8-dentata, margine cras-
siusculo, subreflexo. Long. 3 lin. Palermo, Sicily. (Caleara,
Effem. scient. per la Sicil.,, N. 75, p. 101.)

Torquilla gastrodes Zigl. Beck, Index Moll.,, 1837, p. 58.
Dalmatia.

Jaminia heptodonta Risso. T. glabra, nitida; anfr. 11, line-
olis obliquis impressis seulpti; apertura septemdentata; epi-
dermis fuscescens. Cirea Nizza. Long. 0.009 (Risso, Hist.
Nat. Eur. Merid., iv, 1826, p. 92).

Torquilla hornbecksi Villa. See vol. xvi, p. 24.

Pupa libanotica Tristram. Shell eylindrie-oblong, eorneous
or whitish, under the lens irregularly striate, the apex very
obtuse; whorls 10, a little convex, the suture impressed; first
5 whorls very obtuse and rapidly increasing; 6th whorl about
equal to the 7th; the last and penult strongly contracting, the
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last carinate at the base and contracted at the aperture.
Aperture semi-oval, one-toothed, the tooth standing on the
callous; peristome whitish, reflected, continuous in a callous.
Length 11, diam. 414 mm. (Tristram).

Palestine: Ainat, Lebanon (Tristram).

Pupa libanotica TrisSTRAM, Proc. Zool. Soc. Lond., 1865, p.
538.

This species has not been figured. It may belong to the
Enide, but has been considered a Torquilla.

Pupa plusiodonta Holmberg. Shell subperforate, fusiform-
ovate, thick, scarcely shining, unequally subplicate and stri-
ate, brownish fulvous, paler towards the apex; spire subovate-
conic, the apex obtuse, suture deep; whorls 714, gradually
increasing, convex, the first brownish-tawny, smooth, the rest
darker, the last very little ascending, one-third the length.
Aperture oval, contracted by 8 pliciform teeth: two parietal,
of which one is produced to the suture, the other more deeply
placed, parallel, further from the right margin; two on the
columella, of which one further from the base is higher than
the other; one basal, is smaller than the rest; and three mar-
ginal, parallel and equidistant, the first nearly basal, the
second going further in, the third deep ; these being visible ex-
ternally as whitish lines. Peristome acute, expanded, pale,
whitish externally and within; columellar margin straight,
the basal regularly curved, right margin moderately curved,
becoming strongly so mnear the suture; margins separated,
joined by a thin callous. Length 914, diam. 314, aperture 314
mm. long, 224 wide (Holmberg).

Argentina: on the left bank of the Rio Negro near where
it enters the sea, a single specimen found among fluviatile,
land and sea shells (Pupa plusiodonte HoLMBERG, Apuntes de
Historia Natural, i, no. 2, Feb. 1909, p. 27).

It has not been figured. The description suggests a form
of Abida or Chondrina. As the unique type was found among
shells which had been collected some twenty-five years before,
it appears likely that a stray European shell, perhaps from
Italy, had got among them in the meantime.

The following names, without further information, except
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that they belong to the subgenus Torquille, are from Schau-
fuss, Molluscorum Systema et Catalogus, Samml. F'r. Paetel,
1869:

Pupa dalmatinag Prtsch. Dalm. P. 85.

Pupa parrajena d’Orb. Cuba. P. 85.

Second edition of the same: Catalog der Conchylien-
Sammlung von Fr. Paetel, 1873. :

Pupa baldensis Parr. M. Bald. P. 107.

Pupa depressilabris Parr. Goérz. P. 107.

Pupa formosa Parr. Balkan. P. 108.

Pupa inconspecta Parr. Serb. P. 108.

Pupa labiosa Parr. Grasse. P. 108. [= P. brounu var.
labiosa Moq.?]

Pupa oblonga Parr. Italia. P.108.

Pupa prolongata Parr. Banat. P. 108.

Pupa provima Rm. Illyr. P. 108.

Pupa striotule Parr. Hispan. P. 108.

Pupa turgida. Zglr. Illyr. P. 109.

The same, edition of 1883:
Pupa anceps Fagot. Europ. P. 158.

The same, 4th edition, 2d part, 1889
Pupa scalariformis Rm. Sicil. P. 304.

Pupa tricolor Sowerby, Conch. Icon., xx, pl. 20, f. 190. ? =
tricolor Villa.

Subfamily VERTIGININAE.
Pupillid snails without inferior tentacles.

This group comprises Pupillidae having compact, oval,
ovate or cylindric shells of quite small or minute size, usually
114 to 3 mm. long, from brown to amber or olivaceous color,
having the typical 6 teeth of the family, or varying to none
or to a greater number. The axis is perforate, but usually
closed in the adult stage. Vertigininae are abundant in
Holarctic, Polynesian and Hawaiian faunas, almost wholly
wanting in South American and African.
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The subfamily, in its present limits, is a new group. The
family Vertiginidae of Stimpson (Shells of New England,
1851, p. 53) comprised only the genus Vertigo including
V. stmplex Gld., but Stimpson also characterized his family
by the want of inferior tentacles.

From the literature it may be gathered that some Pupillidae
certainly belonging to other subfamilies are deficient in ten-
tacles, and according to Gredler, a reliable observer, V. genesis
has inferior tentacles. Further careful observations on many
species are needed. The inferior tentacles are usually very
short in Pupillidae, and may therefore be overlooked easily.

A general likeness may be traced between the shells of the
genera now referred to Vertigininae; it appears to be a na-
tural group; though the variation is so great throughout the
family that definitions sufficiently elastic to eover any of the
groups larger than genera become too comprehensive to be
diagnostie.

The genera fall inte two main geographic divisions: 1.
northern or mainly Holaretic, including Vertigo, Trunce-
tellina, Sterkia and their satellite groups, and 2. Polynesian
and Tropical, with Nesopupa and the associated groups.
Places where these divisions overlap are extremely few.

A list of fossil genera and species of Vertigininae follows
the account of the genus Vertigo.

Genus VERTIGO Miiller.

Vertigo O. F. MULLER, Vermium terrestrium et fluviatilium
Hist., ii, 1774, p. 124, monotype V. pusilla Miill.

Isthmio GrAY, London Medical Repository, xv, 1821, p. 239,
for ‘‘Heliz Isthmia cylindrica Drap, t. 3, f. 30, 81, = V.
pygmea Drap. Cf. Darn. Tr. Wagner Inst. iii, pt. 2, p. 248;
Nautilus xvii, 1904, p. 114, and NEwroN and Harris, Proe.
Malae. Soc. London i, p. 72, footnote 1.—Gray, P. Z. S. 1847,
p. 176, type Vert. nitida — edeniula Drap.

Alea JEFFREYS, Trans. Linn. Soe. London xvi, 1830, p. 357.
—Gray, P. Z. S. 1847, p. 176, type A. palustris Jeffr. —
V. antwertigo.—PiLsBry, Nautilus xviii, 1905, p. 119.
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Staurodon Liowr, Proc. Zool. Soc. 1854, p. 214, type
P. pygmea Drap. Not Staurodon Lowe, 1852.

Dexiogyra STABILE, Moll. terr. Viv. du Piémont, 1864, p.
104 (in Atti della Soc. di Scienze Nat., Milano, vi), for V.
moulinsiana, V. pygmea, V. antwertigo. V. antwertigo here
designated as type.

Dexiogira De BerTa, Moll. Prov. Veron., 1870, p. 83.

Nearctula SteErki, Nautilus vi, 1892, p. 5, type by orig. des.,
V. californica Rowell.

Haplopupe Piusery, Nautilus xi, Feb. 1908, p. 119, mono-
tvpe V. dalliana.

Pupa DrarArNAUD, 1801, and of many subsequent authors.
Not Pupa Bolten, see Vol. XXIV, p. 267.

Small, oval, oblong or ovate, compact Pupillids, the summit
very blunt; usually glossy and some shade of brown. Aper-
ture having the typical six teeth of Pupillidae, none of them
concrescent, part or all of them sometimes wanting; angular
lamella not marginal when present. Outer lip straightened or
bent inward in the middle. Animal without inferior tentacles.

Type, V. pusille. Mill. )

The apertural teeth of Vertigo show great modifications in
number and size. There are often small teeth accessory to
the six typical ones, and in other forms there has been re-
duction of teeth, the basal, angular and upper palatal being
lost in many species. Other forms have gone further, tooth-
less species resulting from degeneration of teeth in several
phyletic lines within the genus in both Europe and America.
These modifications make a diagnosis of the genus almost im-
possible. ‘

These teeth, though among the best specific characters, are
subject to wider variation than usual. The secondary den-
ticles are especially likely to vary; but also the basal fold, the
angular lamella and often the upper palatal fold are variable,
being either present or absent in many species.

In many Vertigos the basal fold is subcolumellar in position,
rather than on the basal margin at the foot of the eolumella.
Tt has therefore often been counted as a second columellar
tooth in descriptions.
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In Europe, several diverse forms have given rise to sinistral
species, but up to this time no sinistral species or specimens
have been reported from America or Japan.

The shells of Vertigo are usually clean, but V. dallianae at
least occurs daubed with slime and dirt, like many
Gastrocoptinae.

Key to the subgenera of Vertigo.

a'. Angular lamella curving towards and connected with the
outer lip ; lamella and plicae well developed.
Subgenus Ptychalea, species no. 41.
a?. Angular lamella, when present, standing free of the peris-
tome, not emerging to the edge.

b'. Columellar lamella short, lamellar or toothlike, sub-
horizontal or inwardly ascending a little, sometimes
absent. Subgenus Vertigo.

b%. Columellar lamella subvertical, spirally ascending
(pl. 5, fig. 18); upper palatal fold entering very
deeply, the lower shorter or wanting.

Subgenus Vertilla, species nos. 81, 82.

b*. Columellar lamella subvertical, the upper palatal
fold shorter than the lower or wanting; no angular
lamella or basal fold in known species.

Subgenus Vertillaria, species no. 31.

bt. Columellar lamella curving down at its inner end

(pl. 13, figs. 2, 4) ; lower palatal fold entering very
deeply, much longer than the upper.

Subgenus Angustula, species nos. 32, 33.

Nomenclature.

In his original publication of Isthmia, 1821, Gray refers to
only one species, identical with Vertigo pygmee. On ac-
count of his somewhat irregular system of indicating the
groups of ‘‘Helix,”” Harris & Newton have ruled this paper
out as not binomial, stating that the name must date from
Gray, 1840. It may be observed that their ruling has not
been followed by any other author. All the names of a work
stand or fall together; one cannot aceept part as binomial and
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reject the remainder as polynomial. In the present case, Gray
was in effect using subgenera, and not what is commonly
understood as polynomial terms; I have not found Gray’s
publication of Isthmia in 1840, though he quotes that date
in his paper of 1847, where V. mitida (presumably =— Pupa
edentula Drap.) is mentioned as the type. Isthmia has been
extensively used in Europe for the genus Truncatellina Lowe.

Alea was proposed by Jeffreys for dextral Vertigines, but
later, in the British Conchology, he considered ‘‘this generic
addition to be quite useless and untenable.”” Dall has ex-
pressed a similar view; and I fully agree with these authori-
ties, although Boettger, Westerlund and most German authors
have used Alea. Dexiogyra was proposed for the same group,
and is even less defensible.

The value of Nearctula and Haplopupa remains to be as-
certained when the affinities of their type species are better
understood. They do not seem separable from the subgenus
Vertigo by sufficient characters, as at present known.

Distribution of Vertigo.

Vertigo is essentially a northern genus of humid stations
or regions. The group of Vertigo modesta is circumpolar,
numerous in races and individuals above the parallel of 60°,
and extending south at increasing elevations, in the Canadian
and Transition zones, to about lat. 33° in Arizona, there only
in mountain-top colonies. In Europe it does not go so far
south, only to the Austrian Tyrol.

Only 5 species of Vertigo have been reported from the
American tropical fauna (Mexico and the West Indies), 3 of
them being identical with northern species, the other 2 doubt-
fully distinet from the widely spread V. ovate. This identity,
together with the fact that they appear to be among the rarest
snails in those regions, surely indicates that Vertigo is a late
comer in the American tropies, if not, as I suspect, imported
by man. Species have been found as far south as about
18 N. Lat.

In the Palzarctic fauna, Scandinavia and the eastern Alps
(Tyrol) have the greatest development of the genus. No
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species is known from as far south as the 35th parallel, and
only a few species (in Algeria and Tunis) approach it.

Where Vertigo occurs in arid regions it inhabits humid
places, usually at high levels. Thus, in the arid zone of south-
ern New Mexico and Arizona, Vertsgo is often abundant in
the forests mainly above 8000 ft., where there is abundant
shade and moisture. It may usually be found where there
are aspens.

Part of the species of temperate latitudes of Europe and
America are identical or very similar. Their distribution
probably dates from the Pliocene. Doubtless much if not all
of the evidence of the route has been destroyed by glacial
action. While the present distribution of these closely allied
forms suggests emigration around the north Atlantic, a
Pliocene distribution through northern Asia seems far more
likely, though northern Pliocene fresh-water deposits which
might contain traces of this fauna are still unknown.

This interpretation is in harmony with the facts of present
distribution relative to the circumpolar modeste group, where
the data indicate continuity of distribution within post-
Pliocene time from Alaska west to Lapland, and a southern
movement during Glacial time. The other Vertigines, less
tolerant of cold and for the greater part more differentiated,
no doubt were pressed south earlier, and were exterminated
in Siberia and the mountain states of western America. The
survivors are chiefly at the extremes of their former range, in
Europe and in the eastern half of North America.

Vertigo pygmea is to be regarded as a member of that
Pliocene fauna, still unchanged in the two hemispheres, though
in both giving rise to various divergent races. V. ovata and
antwertigo are but slightly differentiated. V. moulinsiana
and V. ventricosa differ slightly more, and a few other species
could be similarly paired. In both hemispheres there are also
far more differentiated forms of Vertigo, mainly southern in
distribution, indicating a long period of evolution in America
as well as in Hurope.

‘Where Vertigo arose may perhaps never be known. The
presence of typical species in the Oligocene of Central Europe,
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and of highly peculiar species in the Bermudas and Bonins—
outlying, degraded old volcanic masses which have been base-
levelled and further reduced by subsidence—indicate a long
period of evolution in the northern continents. Its absence
in the Atlantic archipelagos—Azores, Madeira, etc., is per-
haps due to belated arrival of Vertigo proper in extreme
western Europe. There are a few Hocene species probably
belonging to the Vertigininae, which indicate the presence of
the subfamily in western Europe prior to the Oligocene.
The single genus Staurodon in Madeira points in the same
direction.

The species of Vertigo are considered in four groups:

I. American species.

I1. Species of Japan and the eastern border of Asia.

I11. Palsearctic species of Europe, Asia and northern Afriea.

IV. Tertiary species.

I. AMERICAN SPECIES OF VERTIGO.

After the early work of Say and A. Binney, the American
Vertigines were studied by Dr. Gould, and twenty years later
by Professor E. S. Morse, who was a pioneer in the eritical
study of our minute land shells. His results, published in
various papers between 1864 and 1868, were incorporated
by W. G. Binney in his Terrestrial Mollusks vol. V, becoming
a permanent addition to science. In 1889 Dr. V. Sterki pub-
lished the first of a long series of papers on Pupillidee which
have made him the first American authority on the subject.
We owe to him the discovery of many of the most remark-
able of our Vertigos, and also valuable critical work on the
older species, their mutations and races. Many -collectors
were induced by him to search for the small Pupillide, with
gratifying results.

In the preparation of the following monograph the author
has had frequent occasion to consult Dr. Sterki. It will be
seen that his published work, letters and MS. notes have been
quoted freely; and the monograph is much the better for his
generous assistance. In every case Dr. Sterki’s contributions
have been acknowledged in the text.
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Specimens of all of the American species except V. arthuri
have been examined in the course of this work, including types,
paratypes or specimens from the describer of all except a few
of the older species.

Seecies oF BErRMuUDA.—The species, while strongly differen-
tiated, are evidently related to forms of the eastern United
States.

V. marki Gul., no. 18 (related to V. tridentata).

V. numellata Gul., no. 7 (remotely related to the owvata
group).

V. bermudensis Pils., no. 33 (related to V. milium).

SpeciEs oF THE WEST INpres.—These tropical forms may
be presumed to be of northern origin, since all of them are
either identical with species of the United States or at least
not satisfactorily shown to be different. Possibly all may
be importations within the period of commerce ; I cannot other-
wise understand the absence of differentiation in those I have
been able to examine. The following have been recorded.

V. ovata Say, no. 4. Cuba, Haiti, Porto Rico.

V. neglecta Poey. Cuba (?= ovata, no. 4).

V. hexodon C. B. Ad. Jamaiea (?=ovata, no. 4).

V. gouldwi Binn., no. 11. Jamaica, Cuba, St. Croix, Tortola.

V. milium G1d., no. 32. Jamaieca.

V. cubana Dall. ‘‘Cuba’’ (= Hawaiian Lyropupa).

Key to American groups of Vertigo.

a?. Columellar lamella crescentie, its inner end turning down-
ward ; lower palatal fold entering to the dorsal side and
turning down at the end. Teeth all well developed.

Subgenus ANGUSTULA, species nos. 32, 33.

a?. Columellar lamella subvertical; lower palatal fold short,
a conspicuous external constriction over it (pl. 8, fig. 10);
3 or rarely 4 small teeth. Southern states.

Subgenus VERTILLARIA, species no. 31.
a®. Columellar lamella short, entering horizontally or ascend-
ing inwardly, or wanting. Subgenus Vertigo.
bl. Lower palatal fold entering to the dorsal side; 6

well developed teeth; a very high ecrest. Bermuda.
Group of V. numellata, species no. 7.
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b%. Without the above combination.
cl. 6-9 teeth; crest or auricle generally well de-
veloped; rather strong, dark colored forms
(pl. 6). Group of V. ovata, species nos. 1-6.
c®. 2-6 teeth (pl. 7).
Group of V. pygmea, species nos. 8-20.
c3. 4-6 teeth; shell eylindric or oblong, striate.
Group of V. coloradensts, species nos. 21-24.
ct. 0-5 teeth, never a basal fold ; eylindric or ovate
(pl. 10).
Group of V. modesta, species nos. 25-28.
¢®. 0-4 teeth, no basal fold; no trace of a crest;
cylindrie, ribbed or with traces of ribs (pl. 9).
Group of V. californica, nos. 29-30.

The keys to species are often insufficient for the identifica-
tion of critical or variable forms, but they are offered as better
than no guide. I have not been able to make differential
definitions of the groups of V. ovate, V. ventricosa, V. modesta
and V. californica.

Group of Vertigo ovata.

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 also. Crest and auricle generally distinetly
developed.

Key to species.

1. Shell distinctly striate, the palatal callus, crest and
impressions behind the lip weak or wanting. Austro-
riparian. V. rugosula, no. 1.
Shell weakly or scarcely striate. 2.

2. Last half whorl deeply impressed or constricted over the
palatal folds (pl. 8, fig. 14). Lamellae and lower palatal
fold long. Southern states. 3.
Last whorl only moderately or slightly impressed over
the lower palatal fold (pl. 6, fig. 2). 4.
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3. 1.8 x 1 mm.; seven teeth. V. alabamensis, no. 2.
1.5 x 1 mm. ; six teeth. V. a. conecuhensis, no. 2a.
4, More than 2.6 mm. long, of 6 whorls; spire long, the
aperture relatively small. V. morsei, no. 3.
Shell smaller. 5

5. Ovate, the spire very convexly conic; length about 2.2,

diam. 1.3 to 1.4 mm.; 5 whorls; usually with 7 to 9 teeth.

6.

Oblong-conic, the spire more slender than in V. ovata; 2.5

x 1.35 mm., 514 whorls. California. V. berryi, no. 5.

Oblong-cylindric, 2x 1.1 mm., 5 whorls. Rocky Moun-

tains. V. binneyana, no. 6.

6. Crest and auricle well developed. 7.
Crest and auricle very weakly developed. California.

V. 0. mariposa, no. 4b.

7. Teeth moderately large. V. ovata, no. 4.

Teeth longer and stronger. Texas. V. 0. diabolz, no. 4a.

1. VErTIGO RUGOSULA Sterki. PL 8, figs. 1, 2, 3.

‘‘Related to V. ovata and gouldw, in shape more elongated
than the latter, more eylindrical and somewhat larger. Aper-
tural parts and lamellae much like those of ovata, but the
columella is decidedly longer and straighter, and the inferior
columellar lamella is distinctly placed on it. Of a peculiar
formation is the surface: of the 5 well rounded whorls, about
one and a half of the upper are nearly smooth; the following
with exception of the last are distinctively and regularly
striated, the last very finely but distinetly rugose in the sense
of the lines of growth; near the aperture again striated.
Color, dark chestnut. Length 1.8 to 2, diam. 1.1 mm.”’
(Sterks).

South Carolina : Sullivan’s Island, type loe., W. G. Mazyck.
Tennessee: near Cowan and near Sherwood, H. H. Smith.
Mississippi: Pass Christian, B. Walker. Louisiana: De Soto
Parish, L. S. Frierson; Lovett Landing, Morehouse Parish,
C. B. Moore. Oklahoma: Limestone Gap, Ferriss & Pilsbry.
Texas: Lee Co., J. A. Singley ; Navidad River bottom, Jackson
Co., J. D. Mitchell.
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Vertigo rugosula StErki, Proc. A. N. S. Phila. 1890, p. 34;
Nautilus iv, p. 39, pl. 1, f. 3; reprinted by Binney, Fourth
Supplement T. M. vol. v, in Bull. Mus. Comp. Zool. vol. 22,
no. 4, 1892, p. 201, figure.—WHEELER, Nautilus xxv, p. 124
(Monte Sano, Madison Co., Ala.).

Besides the smaller size, darker color, and characteristic
striation, which is much more regular and stronger than in
V. ovata, this species differs by the shape of the angular
lamella, which is rather long, low in front, rising inwardly.
It emerges about as far as the parietal lamella, which is strong
and quite long. The infraparietal lamella is a very small
tuberele, as a rule, sometimes scarcely or not perceptible. The
inner end of the upper palatal fold turns downward. Further
differences are given by Dr. Sterki: ‘‘ The last whorl is rela-
tively smaller, the aperture is somewhat less broad ; the crest
and impressions over the palatal folds are less marked or
wanting ; the palatal callus is thin or wanting; the basal fold
is situated higher on the columellar margin, in the position
of a subcolumellar lamella, while in V. ovate it is basal.”’

In profile view there is a slight prominence of the outer
lip, at the termination of a shallow depression, but it is far
less developed than the ‘‘auricle’’ of V. ovaia.

A topotype received from Dr. Sterki (fiz. 3) measures,
length 2, diam. 1.2 mm.; barely 5 whorls.

Dr. Sterki gave also the loeality Fish Camp, Fresno Co.,
California, H. Hemphill; I have not seen the specimens but
possibly they are what I am calling V. ovate maripose, a
shell which does not have the distinet striation of V. rugosula.

la. Vertigo rugosula oralis Sterki. Pl. 8, figs. 5, 6, 7.

‘Tt is somewhat smaller [than rugosula], ovate, the striation
and rugosity of the surface are less marked, and the inferior
apertural [infraparietal] lamella is wanting; in turn it has in
most examples a lamella at the base (between inferior colu-
mellar and inferior palatal) and the callus in the palatal wall
is rather strong. The coloration of part of them is somewhat
lighter. It cannot be confounded with V. ovate Say, its
relations to the type of rugosule being evident, and in addition,
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ovata has been found with it. Nor can it be referred to
veniricosa—it is larger and stronger, of much darker color,
its surface is not so smooth and polished, it has 3 or even 4
lamellse more, and the columella is longer’’ (Sterk:, for var.
ovulum).

Florida: Volusia Co., type loc., G. W. Webster, Pilsbry
and others. Alabama: Stevenson; Tallapoosa R., about 7
miles S. E. of Wetumpka.

[Vertigo rugosula var.] ovulum STERKI, Proc. A. N. 8. Phila.
1890, p. 35. Not Pupa ovulum Pfr., 1841, also a Vertigo.—
Vertigo rugosula ovalis Sterki, PisBry & Vanarrta, Proc.
A. N. S. Phila. 1900, p. 608 (substitute for ovulum Sterki).—
V. r. oralis Sterki, PiLssry, Nautilus xix, 40 (Cape Sable,
Fla.)—WxugsLer, Naut. xxvi, p. 15 (region of Huntsville,
Ala.)—VanaTTA, Naut. xxvi, 20, 33 (near Marco; Lee Co.;
Seminole Pt., Monroe Co., Fla.).

It is generally stouter in figure than V. rugosula, but the
contour varies widely. Some shells are very globose.

Length 1.7, diam. 1.1 mm., 414 whorls } Tallapoosa R. 7 miles

Length 2, diam.1.2mm., 5 Whorls}s. E. of Wetumpka, Ala.

Length 1.6, diam.1.1 mm. ) L

it 1.0 daggpnil L i }Vd“ma fouEa.

The angular lamella is shorter than in V. rugosula, and
it is not lower in front. The lip-point is more strongly de-
veloped in some specimens from Alabama (fig. 5) than in
most of those from Florida (figs. 6, 7). There is often a notice-
able light-colored crest behind the lip. In a specimen from
‘‘Mt. Taylor,”” Volusia Co., the suprapalatal and infrapalatal
folds are strongly developed.

Though this form was at first deseribed as a variety of V.
rugosula, Dr. Sterki regards it as nearer to V. ovate, and very
close to the European V. antivertigo. The name was pub-
lished in 1900 as V. r. ovalis, but this appears to have been an
error for oralis, under which name it has appeared in several
subsequent lists.

2. VERTIGO ALABAMENSIS Clapp. PL 8, figs. 9, 13, 14.

The shell is eylindrie-oval, perforate, econvex, sutures well
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impressed, the last whorl somewhat tapering below, bulging
above, and deeply constricted over the palatal folds; crest well
marked. Lip well reflected, pale brown, and deeply con-
stricted opposite the upper palatal, simple above the con-
striction, and with a strong callus or internal collar running
down and connecting with the columella. Denticles 7, the
parietal high, sinuous and deeply entering; angular strong,
flat ; upper palatal deep, very high in front and tapering to
the rear, lower palatal very deeply seated, inner end back of
the subcolumellar lamella, both palatals distinctly showing
from the outside as white lines. Columellar lamella strong
flat ; subeolumellar bifid, strong ; basal fold distinct, set on the
callous collar just below the subcolumellar lamella. Length
1.8, diam. 1.10 mm. ; length of aperture 0.69, width 0.63 mm.
(Clapp). 5% whorls.

Alabama : among rotting leaves in a ravine near junction of
North River with Black Warrior, Tuscaloosa Co., H. H. Smith.

Vertigo alabamensis Crapp, Nautilus xxviii, April, 1915,
p- 137, pl. 6, £f. 6, 6a, 6b.

This is a peculiar species. The parietal lamella is very
strongly developed, high and long. The angular lamella is
far longer than usual in Vertigo, and converges inwardly
towards the parietal. The columellar lamella descends near
its outer end, and penetrates deeply. The ‘‘subcolumellar’’
descends obliquely inward, its crest either emarginate or level
(pl. 8, fig. 9). It is apparently to be considered a basal fold,
since the palatal callus extends to it. If this interpretation
is correct, the tooth described as the basal must be an infra-
palatal fold. It is usually a very low tubercle, and very
rarely ‘‘distinct,’”’ as described and figured by Dr. Clapp.
The palatal folds are very strongly developed, the upper a
high lamina, the lower rising to a peak deep within.

The types of this and the following form are in coll. G. H.
Clapp; figured from paratypes in coll. A. N. S. P.

2a. Vertigo alabamensis conecuhensis n. subsp. Pl. 8, fig. 12.

At Evergreen, Conecuh Co., Ala., Mr. Smith found a variety
which differs from the type in being shorter and more globose
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with thv teeth less strongly developed and the basal fold
absent in all shells examined. Length 1.53, diam. 1 mm.
Length of aperture 0.58, width .63 mm. (Clapp).

Vertigo alabamensis conecuhensis CrLapp, Nautilus xxviii,
April, 1915, p. 137, pl. 6, £. 7, Ta.

The size varies from 1.6 x 1.05 mm. to 1.5x 1 mm.

3. VErTIGO MORSEI Sterki. Pl. 6, figs. 8, 9.

‘‘Shell large (for the group), cylindrical-turriculate, with
a rather acute apex, imperforate rimate, with few obsolete
striae of growth, shining, translucent. Whorls six, rather
slowly and regularly increasing, the last scarcely higher than
the penultimate and rather narrower, somewhat sloping to-
wards the base, slightly ascending at the aperture; suture
deep. Aperture lateral, scarcely oblique, comparatively small,
inferior and palatal part well-rounded, the latter with an angu-
lar impression and slightly protracted in about its middle,
the upper half more strongly curved, peristome everted; on
the palatal wall, at some distance from and parallel with the
margin [externally] a moderate crest, behind it a deep and
large impression over the palatal folds, and in front of it
a groove corresponding with the impression at the auricle;
inside the crest there is a distinet callus of the same color as
the shell; apertural lamellae and folds typically nine: three
on the parietal wall (the same as in V. ovata), the largest
whitish; two on the columella, the superior strong, vertical
above, then in an angle turning horizontally, the inferior
horizontal, lamelliform, thin, high and directed obliquely up-
ward ; basal small, sometimes double, rarely 0; palatals high,
and rather long, curved and directed upward; suprapalatal
small, nodule-like.

‘“Alt. 2.7, diam. 1.3; apert. alt. 0.9, lat. 0.8 mm.’’ (Sterks).

New Jersey : White Pond, Warren Co., Pilsbry. Michigan:
Kent Co., type loc., Dr. De Camp. Ohio: Sandusky; fossil
in marl, Castalia, Erie Co. Indiana: margins of Lakes James,
Tippecanoe and Maxinkuckee under dead weeds, wood ete.
L. E. Daniels. Illinois: Joliet, J. H. Ferriss.

Vertigo morser SteErki, Nautilus viii, Deec., 1894, p. 89.—
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BrarcHLEY and DaNieLs, 27th Ann. Rep. Dep. Geol. and Nat.
Res. Indiana, 1902, p. 587, 632 (Kosciusko, Marshall and
Steuben counties, Ind.—WALKER, Moll. of Michigan, 1906,
p. 516, f. 149 (Dewey’s Mill, near Grand Rapids, type loc.;
Eaton, Bay and Washtenaw counties, Mich.).

‘‘In one example the inferior parietal tooth is wanting, in
another the basal only trace-like, and in a third the same is
double, as frequently found in V. ovata. With the latter
species, V. morset has much resemblance, especially in the
aperture: the configuration and the ‘teeth’ are the same, but
the inferior columellar, and the two principal parietals, are
rather larger, and markedly directed upward. The main dif-
ference is in the number and relative size of the whorls: while
in V. ovata they are five, and rapidly increasing, the last pre-
dominating, in our species there are six, slowly increasing,
the last, and consequently the aperture, comparatively small.
This is a radical difference, and gives the shell quite another
aspect, so that there can be no question about its being dis-
tinet. But V. morses is also decidedly larger, V. ovata not,
or little, exceeding 2 mm. in altitude’’ (Sterks).

The species is named in honor of Prof. E. S. Morse.

Specimens determined by Dr. Sterki measure:

Length 3, diam. 1.5 mm., 614 whorls.

Length 2.6, diam. 1.3 mm., 6 whorls.

The color is from auburn to chestnut-brown. There is a
distinet crease behind the lip, from the crest to the lip-
point, and over both palatal plicae there is a wide depression
externally, Dr. Sterki writes that out of 100 specimens ex-
amined from the marl of Erie Co., Ohio, 10 have an infra-
parietal, quite small or vestigial.

‘While it stands very close to V. ovata, this species does not
appear to intergrade, so far as seen. It is the largest Vertigo
known.

4. VerTIGO OVATA Say. PL 6, figs. 1 to 4, 7.

““‘Shell dextral, subovate, brown ; apex obtuse; whorls five,
glabrous; suture not very deeply impressed, body whorl in-
dented near and upon the labrum ; aperture semioval ; labrum
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five-toothed, of which three are situate on the transverse por-
tion of the lip, parallel to each other, equidistant, the superior
and inferior ones being small, the latter sometimes obsolete,
the intermediate one lamelliform, prominent, and the two
others situate on the columella, approximate, extending at
right angles to the three preceding ones, the superior one
oblique and smaller; labrum reflected but not flattened, bi-
dentate, teeth lamelliform, prominent; umbilicus distinet.
Length less than one-tenth of an inch. Breadth nearly 1/20
inch”’ (Say).

Length 2.2, diam. 1.4 mm. ; 5 whorls (Dutchess Co., N. Y.).

Length 2.3, diam. 1.4 mm. (Ottawa, Canada).

Length 2.15-2.35, diam. 1.35 mm. (Oswego, Ore.).

Labrador and Alaska, south to Alabama, Texas and
Arizona ; State of Vera Cruz, Mexico and West Indies. Type
loc. Philadelphia.

Vertigo ovata Say, Journ. A. N. S. Phila. ii, 1822, p. 375.
BmnnEY, Man. Amer. Liand Shells, 1885, p. 334, f. 362, 363.—
Morsg, Amer. Nat. i, 1868, p. 668, f. 67, 68.—TAavLoR, Nautilus
v, 91 (Vancouver I.).—WEBsTER, Naut. v, 119 (Florida).—
Stupakorr, Naut. vii, 135 (Allegheny Co., Pa.) —PLEas,
Naut. vii, 68 (Henry Co., Ind.).—SqQuvEer, Naut. viii, 63
(Mingusville, Mont.).—PriME, Naut. viii, 70 (Long Island,
N. Y.).—SrtERKI Proe. U. 8. N. M. xi, 1888, p. 375, pl. 42, {.
5-7; Naut. viii, 89 (Kent Co., Mich.) ; ix, 116 (San Marecial,
N. M.); xxix, 123 (Geneva, O.).—Scuick, Naut. viii, 137
(Philadelphia).—SAreENT, Naut. ix, 89 (Clearwater, Minn.).
—HanuAM, Naut. x, 101 (Quebec) ; xiii, 3 (Winnepeg).—
Pins. & CrLL., Naut. xiv, 86 (Las Vegas, N. M.) —Co0CKERELL,
Naut. x, 41-43 (Mesilla, near Silver City and Rineon, N. M.)
—Chadwick, Naut. xix, 58 (near Milwaukee, Wis.) .—PILSBRY,
Naut. xix, 130 (Grant, N. M.) ; xxv, 75 (Monroe Co., Pa.).—
‘WaLkER, Naut. xx, 81 (Monroe canyon, Neb.); Moll. of
Michigan, 1906, p. 516, fig. 148 (entire state).—SmiTH, Naut.
xx, 90 (Otsego Co., N. Y.).—WHrEaT, Naut. xx, 101 (Cayuga
Lake, N. Y.).—HaNN4, Naut. xxiii, 95 (Douglas Co., Kansas).
—NYLANDER, Naut. xxii, 143 (Aroostook Co., Me.) .—HENDER-
SoN, Naut. xxii, 9 (Amarillo, Texas).—Pi.sBrY & FERRISS,



84 AMERICAN SPECIES OF VERTIGO.

Naut. xxii, 104 (Albuquerque, N. M.).—BgErry, Naut. xxiv,
63 (Unity, Me.) ; xxix, 125 (Winnecook, Mont.).— W HEELER,
Naut. xxv, 124 (Monte Sano, Madison Co., Ala.).—GREEGER,
Naut. xxix, 89 (Payne Co., Okla.).—Over, Naut. xxix, 91
(Deuel and Clay Co., 8. Dak.).—DanieLs, 27th Ann. Rep.
Dep. Geol. and Nat. Res. Indiana, 1902, p. 632 (Kosciusko
and Steuben counties, Dunreith, Arlington, Lawrenceburg
and Indianapolis, Ind.).—J. HenxpersoN, Univ. of Colo.
Studies iv, p. 171, fig. 9 (Twin Lakes and Saguache, West
Cliff, Trinidad, and V. o. antiquorum CKll., Grape Creek,
Colo.).—JorNsoN, Fauna of New England 13, 1915, p. 215
(all New England states).—Dars, Land and Fresh Water
Mollusks, Harriman Alaska Exped. xiii, 1905, p. 32 (‘‘Ungava
Bay, Labrador! Victoria, British Columbia! St. Paul, Kadiak
I.! Alaska; Tigalda Island, Aleutian chain! Laggan, Alberta,
Manitoba’’).

Pupa ovata Say, Gourp, Boston Journ. Nat. Hist. iv, 1843,
p. 350, pl. 16, f. 7, 8.—Prr., Monogra. ii, p. 360.—v. MARTENS,
Biol. Centrali Amer., Mollusea, p. 327.—Isthmia ovata Say,
Morsg, Journ. Portland Soe. N. H., i, 1864, p. 38, f. 93; plL
10, f. 94.

Zonites upsoni CALKINS, Valley Naturalist ii, Dee., 1880, p.

53, fig. —. Cf. W. G. BinnEy, Suppl. to Terr. Moll. V, Bull.
M. C. Z. xi, no. 8, Deec., 1883, p. 149, pl. 1, f. L. (immature
stage).

Pupa ovata forma nov. antiquorum COCKERELL, Zoe ii,
April, 1891, p. 18. '

In the collection of the Academy V. owvata is present from
Prince Edwards Island, Quebeec and Ontario, through all the
eastern states south to the Potomac, and west of the Alle-
ghanies south to Alabama and Galveston, Texas; through all
of the northern states west to Montana and Colorado; also in
the Rio Grande Valley, south to Mesilla, New Mexico; in
southern Arizona near the Mexican boundary in the Huachuca
Mts., and westward to Tempe and Jerome. It is, however,
decidedly local in Arizona and New Mexico, and except in
the Huachucas, the specimens are from stream debris, per-
haps always washed from greater elevations than the places
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mentioned. In the Pacific states, there are specimens from
Seattle, Washington (P.B. Randolph) and Oswego, Clackamas
Co., northern Oregon (J. A. Allen). I have not seen it from
Idaho, Utah, Nevada or California, but allied or subspecific
forms occur in California. Specimens are also wanting in
this eollection from the southern Atlantic states, from Virginia
to Florida. Antillean specimens are noted below.

The Alaskan records are all from Dall. It appears to ex-
tend north to about 58°, south to about 18°. If the specimens
from these extremes are reliably determined, V. ovata has
the greatest range in latitude and climate of any Vertigo or
other Pupillid snail in the world, so far as I know.

‘“ V. antivertigo Drap. and V. ovata Say have almost exactly
the same dentition as to number, size, and shape, and places
of the single lamellae, and also as to other features of the
shells they are very similar. V. ovata, in general, is a little
larger, of lighter coloration, the margin is somewhat more ex-
panded ; the aperture appears larger because the columellar
margin is relatively a trifle shorter; the whorls increase in
size somewhat more rapidly, and the suture is a trifle deeper.
Specimens from Massachusetts are not only of the same or
even a darker shade [than V. antivertige], but also of the
same and sometimes of a smaller size, and other distinguish-
ing features are slightly marked. They resemble each other
so much that it is difficult to separate them, and if collected
at the same place no one would regard them as even distinet
varieties. 1 hesitate, however, to declare them identical be-
cause I have not yet made a comparison of the soft parts.
Doubtless they are parallel forms, and if found on the same
continent would be regarded as varieties of one species.
V. antwertigo is remarkably constant throughout Europe so
far as I know it, while V. ovata is on the contrary quite vari-
able, owing, possibly, to the greater differences in climate.
Also a few decided varieties exist and maybe more will be
found ; the future study of these forms is likely to be of great
interest’’ (Sterk:).

I have not seen var. antiquorum CKll., but no differential
characters of importance appear in the description, which
follows. ’
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“‘Pupa ovate forma nov. antiquorum. 2 mm. long; lamelle
7; three on parietal wall, the eentral one large and slender,
the others very small: two on columella, these approximately
of equal size, and both rather slender; two on external wall,
continued backwards, the upper one large and curved down-
wards about its middle. Whorls 414, body-whorl inflated, the
others diminishing regularly and rather rapidly towards the
apex, outer lip conspicuously curved inwards opposite the
upper tooth on external wall. Posttertiary deposit at West
Cliff, Colorado. This form also occurs living, as Dr. Sterki,
to whom I sent a specimen says it ‘is of a form of which 1
have seen examples from many parts of the country, of the
same size, shape and formation of lamellae.” ”’ (CFEll.).

Translation of the original deseription of Pupa ovulum
follows :

“Pupa ovulum Pfr—Shell minute, dextral, slightly rimate
at base, apex obtuse, shining, brown ; whorls 5, a little convex,
narrow, the last one inflated and impressed in the middle;
aperture 6-toothed: two equal teeth on the columella, two in
the right margin and two in the left. Length 1, diam. 14 lin.
Vera Cruz (Hegewisch). Very like Vertigo pusidla Mill.,
but dextral, brown, the whorls less convex’’ (Pupa ovulum
PrEeIFrFER, Symbolae ad Hist. Hel. i, 1841, p. 46).

P. ovulum was placed in the synonymy of Pupa ovata Say
in the Monographie ii, 1848, p. 361; Pfeiffer there referring
the figures in Kiister (pl. 14, figs. 1, 2) to ovulum, so it may
be inferred that they were drawn from Vera Cruz specimens;
though in the text of Kiister they are called Pupe ovata Say,
and a different description is given. The figure is so poorly
drawn that it might represent any form of the ovata group.

Subsequent collectors do not appear to have found the
Vera Cruz form. Its identity with V. ovaie¢ remains to be
verified. There are no recent records of V. ovate from Mexico.

Antillean forms provisionally referred to V. ovata.

Forms which appear referable to this species are before me
from Porto Rico, Santo Domingo and Cuba; and the species
deseribed as Vertigo neglecta and Pupa hexodon, from Cuba
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and Jamaica, have not been satisfactorily differentiated. Un-
til sufficient material is brought together for definite con-
clusions the whole may be referred provisionally to V. ovata.

A bleached Vertigo from Santo Domingo, collected by W. M.
Gabb, measures 1.9 x 1.2 mm. There is a suprapalatal tubercle
but no other aceessory teeth. The surface is distinetly, finely
but not sharply striate, but otherwise agrees with ovata
(pl. 13, fig. 13).

Three specimens from Humacao, Porto Rico (pl. 13, fig. 16),
similar to V. ovata in color and surface, are small, length 1.7,
diam. 1.15 mm., with 424 whorls. There are weak infra-
palatal nodules in two of them, all having a suprapalatal.
None has an infraparietal lamella. Possibly this and the pre-
ceding forms are separable as subspecies, but the material seen
is insufficient for a decision.

The J. B. Henderson collection contains a Cuban specimen
of V. ovata, received from Poey through Gill, 2.1 x 1.36 mm,,
having a minute suprapalatal but no other accessory teeth. It
does not differ from many northern examples.

Pupa hexodon is not known to me by Jamaican specimens.
In the description, repeated below, there is nothing to dif-
ferentiate it from six-toothed individuals of V. ovata.

Pupa hexodon (C. B. Adams). ‘‘Shell ovate; brown;
smooth and shining; spire with convex outlines; whorls 5,
rather convex, with a well impressed suture; aperture semi-
oval, with the transverse lip rather oblique, constantly with
six teeth, of which two are on the transverse lip, the inner one
being a little larger; two teeth are on the columella, the
upper one being a little larger, and on the outer lip are two,
of which the lower one is a little larger ; umbilicus very small.
This species resembles P. ovete Say. Length .085 inch,
breadth .055 inch’’ [about 2.12x 1.4 mm.] (Adams).

Jamaica, C. B. Adams.

Pupa hexodon C. B. Apams, Contributions to Conchology,
no. 3, p. 37T.—SHUTTLEWORTH, Diagn. n. Moll., no. 6, p. 145.

Vertigo meglecta Poey (pl. 13, fig. 11). Shell dextral,
rimate-perforate, ovate, very delicately striate, thin, pale
brown ; spire conic, obtuse; whorls 414, convex, the last ex-
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ceeding half the total height of the shell. Aperture sub-
rotund, coarctate, 4-toothed: two very minute marginal teeth
on the columella; one palatal, short; one strong, marginal in
the process of the right margin. Peristome simple, expanded,
the margins seperated by the lack of a callus; no apertural
tooth. Length 124, diam. 1 mm. Aperture small (Poey).

Cuba: Cardenas, on the sandy shore (R. Arango).

Vertigo neglecta Ar. mss., Pory, Memorias sobre la Historia
Natural de la isla de Cuba, ii, 1856, p. 30, pl. 2, f. 17, 18.—
PrFr., Monographia v, p. 328.

This has been surmised to be a V. ovata without the parietal
teeth; and as the type was taken on the shore, it may very
likely have been a dead shell in which the parietal callus
bearing the teeth had scaled off,—not an unusual condition
in drifted shells.

4a. Vertigo ovata diaboli n. subsp. Pl. 6, figs. 11, 12.

All of the lamellae and plicae are larger than in V. ovata,
entering further; infraparietal lamella developed. Palatal
plicae, especially the upper, which converges towards the
lower, very strong and long. The entering point of the
outer lip is well developed, and the crest behind the lip moder-
ately strong, but lower than in typical ovata.

Length 2.2, diam. 1.25 mm. ; 5 whorls (type)

Length 2.3, diam. 1.3 mm.

Texas: drift debris of Devil’s River, about 4 miles from the
Rio Grande, Val Verde Co.; collected by Ferriss and Pilsbry,
1903. No. 90437 A. N. S. P.

The specimens are all ‘‘dead’’ shells, but appear to have
been lighter-colored than typical V. ovate. 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. ovate.
Perhaps a distinet species, but as it is known by a single gath-
ering, it is left under V. ovata for the present.

4b. Vertigo ovate maripose n. subsp. 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.



AMERICAN SPECIES OF VERTIGO. 89

Lower palatal is longer and enters more deeply than the upper.
The basal is subcolumellar in position. The outer lip bends
tnward only very slightly; the crest and the external im-
pression over the palatal plicae are but weakly developed.
Length 2.2, diam. 1.35 mm.; length of aperture 0.85 mm.;
43/ whorls.

California: Mariposa Co., type no. 11644 A  N. S. P.;
meadow near Wawona, Sequoia Park, in the same eounty, H.
N. Lowe, 1916.

Easily recognized by the shape of the outer lip. So far as
known, typical V. ovata does not occur in California.

Mr. Lowe’s specimens are a trifle smaller, 2.1 mm. long,
and the color is very dark.

5. VERTIGO BERRYI n. sp. Pl 6, figs. 10, 13.

The shell is oblong-conie, auburn, glossy, slightly irre-
gularly striate. The spire tapers from the last whorl, the
lateral outlines being slightly convex; 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 con-
vex. 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.
Palatal plicae 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, diam. to lip edge 1.35 mm.; length of aperture
0.9 mm.; 5% whorls.

California : Mill Creek Canyon, at 4600 ft., in the San Bern-
ardino Mountains; collected by Dr. S. S. Berry, July, 1910.
Type 105166 A. N. S. P. Also Valle Trinidad, Lower Cali-
fornia, C. R. Orecutt, 1901 ; no. 308964 U. S. 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
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the capacious external excavation over both palatal plicae.
Vertigo morses is similar to V. berrys in having a long spire
relative to the aperture, but the Eastern species is much larger,
has more convex lateral outlines, a much more developed point
on the outer lip and a stronger crest behind the lip.

It was reported as Vertigo ovate (Say) var., in Nautilus
xXxx, p. 38.

6. VERTIGO BINNEYANA Sterki. PIl. 11, fig. 12.

The shell is eylindric-oblong, auburn, somewhat transparent,
glossy, weakly, irregularly striate. The whorls are moderately
convex, the last having a low but distinet crest behind the
lip, a small impression between the crest and the point of the
lip, and a rather large impression behind the crest, over the
palatal folds. The aperture is rather small. The teeth are
whitish; parietal lamella strong but rather short; a quite
short angular lamella stands even with its outer end.
Columellar lamella strong, but not long, ascending a little in-
wardly. The palatal folds are both quite strong, the lower
entering much further. Basal fold short. The peristome is
somewhat expanded, the outer lip a little bent inward above
the middle. There is a moderate palatal callus. Length
2.1, diam. 1.1, length of aperture 0.75 mm.; 5 whorls.

Montana: Helena, type loc., H. Hemphill; Glendive, Dr.
Sterki; drift debris of Musselshell River, Winnecook, S. S.
Berry. Manitoba: Winnipeg, Sterki. Nanaimo, Vancouver
Island, G. W. Taylor. (?New Mexico: Albuquerque, Dr.
Sterki.)

Vertigo binneyana STERKI, Proc. A. N. S. Phila. 1890, p.
33; Nautilus iii, 1890, p. 125 (Helena and Glendive, Mont.;
Winnipeg, Man., Albuquerque, N. M.); iv, p. 39, pL. 1, £. 1.
—Bimw~EY, Fourth Suppl, Bull. M. C. Zool. xxii, 1892, p.
198, fig.—PiisBrY, Proc. A. N. S. Phila. 1899, p. 315, fig. 2
(specimen from Winnepeg).— RanporrH, Naut. ix, 102
(Seattle, Wash.).—SqQuyEer, Naut. viii, 63 (Mingusville,
Mont.).—BERrY, Naut. xxix, 125 (Winnecook, Mont.).

It is smaller and more cylindric than any form of V. ovata,
has a longer lower palatal fold, and a less impressed point in



AMERICAN SPECIES OF VERTIGO. 91

the outer lip. V. pygmea is wider, has a much stronger crest,
and the angular lamella is small or wanting.

Dr. Sterki informs me that it has been found in drift débris
of the Missouri River, Towa.

Group of Vertigo numellata.

The aperture has the typical six teeth well developed, the
lower palatal fold long, entering to the dorsal side, columellar
lamella receding, ascending somewhat inwardly. There is a
very high, rounded crest.

The single species inhabits Bermuda.

7. VERTIGO NUMELLATA Gulick. PI. 13, figs. 14, 15.

The shell is shortly rimate, oval, anuburn, the surface dis-
tinetly but weakly striate, glossy. Whorls weakly convex, the
last having a very high, rounded crest, then deeply eontracted
behind the peristome; behind the erest it is flattened, and nar-
rowly furrowed over the palatal folds, one or both of the
furrows usually extending upon the erest. Aperture is ob-
structed by 6 teeth: the angular lamella is rather long and
stands remote from the parietal. Parietal lamella strong and
entering deeply. The columellar lamella is deeply placed,
rather massive, and ascends somewhat inwardly. The upper
palatal fold is strong and rather long. Lower palatal is some-
what more immersed and longer, entering to a dorsal position.
The basal fold is low and small, sometimes subobsolete. The
palatal callus is not conspicuous. The peristome is thin, well
expanded, prominently projecting forward and bent inward
above the middle of the outer lip, thinner and retracted above
the prominence.

Length 1.8, diam. 1.05 mm. ; 5 whorls (type).

Length 1.8, diam. 1 mm.; 514 whorls. »

Length 1.6 mm. ; 414 whorls.

Bermuda: Paynter’s Vale, between- Tucker’s Town and
Walsingham Bay, pleistocene and recent; also Knapton Hill,
fossil; near Bailey Bay in the red clay breccia near Castle
Harbor. Type no. 85583 A. N. S. P.

Vertigo numellate Gurick, Proe. A. N. S. Phila. 1904, p.
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413, pl. 36, £. 6.—VErrILL, Trans. Conn. Acad. xii, 1907, p.
170, £. 54c.

‘While highly specialized and peculiar, this species appears
to be somewhat related to V. oralis and especially V.
alabamensis. It has also some resemblance but probably no
direct relationship to V. ovata. 1t differs from all American
species by the far more massive crest. There is a long lower
palatal fold, but it is not turned down at the end as in
V. milium, and the shape of the columellar lamella shows
that V. numellato is not an Angustula.

This species was described from fossil examples in the lime
rock, but it is abundant as a recent shell in Paynter’s Vale,
about Church Cave, near Tucker’s Town. Except in color,
there is no difference between recent and fossil examples.

Group of Vertigo pygmaea.

It is searcely possible to define this group, some species
approaching the group of V. ovata closely, while others are
hardly distinguishable from the modeste group. As a whole
the group is equivalent to the European group of V.
moulinsiana and pygmaea.

Key to species.

(Eastern and central species).
1. Aperture having 3 teeth, parietal, columellar and lower

palatal ; sometimes a minute upper palatal. 2.
Aperture having at least 4 well developed teeth. %,
2. 1.8 to 2.2 mm. long; upper palatal fold generally present
but minute. 3

1.5 to 1.6 mm. long ; upper palatal fold rarely developed. 4.

3. Palatal callus slight or wanting ; Maine to Colorado.
V. tridentata, no. 16.
Palatal callus strong; Bermuda. V. marki, no. 17.
4. Subecylindrie, yellowish, the lower palatal fold penetrat-
ing to the dorsal side ; Ohio, N. C. V. parvula, no. 15.
Ovate, dark olive buff, fragile, the lamella and folds small
and short. New England. V. perryi, no. 14,
5. Lower palatal fold long, very deeply immersed, an im-
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pression on thé back over it; 6 teeth; 1.7x0.95 mm.
Maine. V. nylandert, no. 11.
Lower palatal fold not notably immersed. 6.

. Shell sharply but very finely striate, especially the penult

whorl ; no palatal callus; 1.85 to 1.95 x 1 mm.; 5 to 6
teeth. V. gouldifi, no. 10.
Shell nearly smooth, or but weakly striate. 75

. Crest and palatal callus moderately or strongly de-

veloped. 8.
Crest very low when present; palatal callus very weak
or wanting. 11.

. Shell cylindric-oval, 1.8 to 2 mm. long ; no angular lamella

and the basal fold small or wanting. Maine to Va.,

west to Liake Superior. V. pygmea, no. 9.
Ovate, 1.8 to 2.2 mm. long. 9.
. No angular lamella or basal fold; upper palatal fold
small or minute. 10.

A basal fold, and often an angular also; ovate-conic;
upper palatal fold well developed. Northern states.
V. v. elatior, no. 8a
Palatal callus moderate or thin ; Maine to Colo.
V. tridentata, no. 16.
Palatal callus heavy ; Bermuda. V. markst, no. 17.
Angular, parietal and columellar lamellae, upper and
lower palatal folds; no crest; 1.25x0.84 mm. Florida
Keys. V. hebards, no. 13.
No angular lamella, 4-5 teeth, a basal fold present or
wanting ; Northern States and Canada. 12.
1.75x 1.1 mm. V. ventricosa, no. 8.
1.5x 0.9 mm. V. bollesiana, no. 12.

(West Coast species).

. With 4 or more well developed teeth. 2.

With 2 or 3 weak teeth; no trace of crest or palatal
callus; 2 x 1.23 mm. ; California. V. sterku, no. 20.

. 4 teeth; cylindric-oval; Oregon to Alaska.

V. columbiana, no. 18.
5 to 6 teeth. 3.
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3. Ovate-conic, with a strong palatal callus; British

Columbia. V. v. elatior, no. 8a.
Cylindric-oblong; palatal callus very weak or wanting;
Washington to California. V. andrusiana, no. 19.

(Eastern spectes, Atlantic to Rocky Mountains).
8. VErTico VENTRICOSA (Morse). PIL. 7, figs. 1, 2, 3.

‘‘Shell umbilicate, ovate, conic, smooth, polished; apex ob-
tuse; suture deep; whorls four, convex. Aperture, semi-
circular, with five teeth, one prominent on the parietal margin,
two smaller on the columellar margin, and two prominent
within, econtracting the aperture at the base; peristome widely
reflected, the right margin flexuose, within thickened and
colored. Length .07 inch; breadth .45 inch”’ [1.75x 1.1 mm.]
(Morse).

Magdalen and Prince Edward Is., Quebec, New England
and New York, west to Ohio, Michigan and Illinois.

Isthmia ventricosa MorsE, Ann. Liye. Nat. Hist. N. Y. wviii,
Nov., 1865, p. 207, fig. 1.—Vertigo ventricosa Morse, BINNEY,
Terr. Moll. v, 1878, p. 218.—StERKI, 8th Ann. Rep. Ohio
State Acad. Sei, 1900, p. 32 (Tuscarawas Co., 0.).—
‘WaiTEAVES, Ottawa Naturalist 1905, 171 (Riviere du Loup,
Quebec) —NYLANDER, Nautilus xiii, 103 (Aroostook Co., Me.).
—HaNHaAM, Naut. x, 101; xi, 111 (Isle d’Orleans, Quebec).—
WaEAT, Naut. xx, 161 (Cayuga L., N. Y.)—Braney, Naut.
xviii, 46 (Ironbound I., Me.).—WaLKER, Moll. of Michigan,
1906, p. 517, £. 150 (Grand Rapids and Beulah, Benzie Co.).
—JouaNsoN, Fauna of New England no. 13, 1915, p. 214 (Me.,
N. H., Conn.).—V.[erttgo] approximans STERKI, Nautilus
iii, 1890, p. 136.

The author has seen typical wentricosa only from Canada,
New England and New York, but it has been reported by
‘Walker and Sterki from states bordering the Great Lakes as
far west as Illinois.

V. wventricosa differs from V. ovate by the constantly
smaller size, absence of an angular lamella, and smaller num-
ber of teeth. It is of an auburn color, somewhat transparent,
glossy, with only a trace of striation. Under a high power
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it shows microscopic punctation or granulation. The basal
fold is usually quite small, though sometimes, as in the speci-
men from Prince Edward Island figured (fig. 1), it is well
developed. In many Maine examples it is absent (fig. 3, Buck-
field, Oxford Co., Me.). The degree of prominence of the in-
wardly bent point of the lip-edge varies a good deal. The
crest is quite low. Specimens measure:

Length 1.7, diam. 1 mm. ; 4145 whorls (Hebron, Me., fig. 2).

Length 1.95, diam. 1.2 mm.; 415 whorls (Buckfield, Me.,
fig. 3).

A form which Dr. Sterki listed as V. approximans was
originally stated to be ‘‘characterized by the two palatal
lamellae being close together.”” It was from Rockford, 11l
The original specimens are lost, but what appears to be the
same form has been found in Ohio. ‘It is rather small, length
1.3, diam. 0.9 mm., more or less; short, slight, with no callus
in the palate or a slight one. There are parietal and colu-
mellar lamellae and two palatal folds, all small, the palatals
close’ (Sterks).

Dr. O. Boettger considered ventricosa a synonym of V.
moulinsiana of Europe (Jahrb. Nassauischen Vereins, 1889,
p- 307) ; but the resemblance does not appear sufficiently close
for specific identity.

8a. Vertigo veniricosa elatior Sterki. Pl 7, fig. 6.

“‘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’’
(Sterkq).

Length 2.15, diam. 1.2 mm. ; 5 whorls.

New York, Ohio, Michigan and west to Montana (Sterki) ;
Aroostook and Hancock counties, Maine; Darby and White’s
Springs, west of Ward, Mont.; Field, B. C. and Laggan,
Alberta ; Oscuro Mts., Socorro Co., N, M.

Vertigo wventricosa var. elatior SteErki, The Land and
Fresh Water Mollusca in the vieinity of New Philadelphia; a
contribution to the Natural History of Tuscarawas Co., Ohio,
p- 5, 1894. Eighth Ann. Rep. Ohio State Acad. Sci., 1900, p.
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33; Nautilus viii, 107; xxix, 123 (Geneva, Ohio).—SARGENT,
Naut. ix, 89 (Clearwater, Minn.) —NYLANDER, Naut. xiii, 103
(Aroostook Co., Me.) —HENDERSON, Naut. xx, 97 (Cazenovia,
N. Y.).—WarkEr, Moll. Michigan, 1906, p. 517 (throughout
the Lower Peninsula).—J. HENDERSON, Univ. of Colo. Studies
iv, 172 (Lake George, Colo.).—Vertigo gouldi lagganensis
Piussry, Proc. A. N. S. Phila, 1899, p. 314, fiz. 1 (Laggan,
Alberta).

Dr. Sterki reports it from the loess at New Harmony,
Indiana, and from marl deposits, Castalia, Erie Co., Ohio.

The shape, more conic than V. ventricosa, the strong palatal
callus and teeth, the well developed basal fold and the larger
size give this race individuality. It has an extensive range
west of that of V. veniricosa, though also occurring in territory
of the latter in the northeast, as far as northern Maine.

Compared with V. pygmea, V. g. elatior is more conic, the
outer lip has a more distinet point or ‘‘auricle,”’ the crest is
less massive, usually weak, and there is a deeper external
impression over the lower palatal fold.

Dr. Sterki notes that there is often a supra-palatal fold
developed, and occasionally an angular lamella.

It would not be amiss to rank elatior as a species.

9. VErTIGO PYGMAEA (Drap.). PL 7, figs. 11, 12.

The shell is eylindric-oval, auburn or chestnut-brown, glossy,
having only weak traces of striation, but the surface appears
densely weakly pitted microscopically. The whorls are moder-
ately convex, the last having a strong rounded crest a short
distance behind the peristome, separated from it by a con-
cavity, and somewhat paler colored than the rest of the shell.
The parietal lamella is strong but rather short, median.
Columellar lamella deeply placed, short, ascending inwardly.
Both palatal folds are strong, the lower one longer, as usual.
They stand on a strong callus. The basal fold is very small,
rarely absent. There is often a low suprapalatal fold. The
peristome is well expanded, somewhat reflected, colored like
the shell. The outer lip is only slightly incurved.

Length 2, diam. 1.1 mm.; 5 whorls.
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Length 1.8, diam. 1 mm.

Maine : Rockland, Thomaston and Warren, Knox Co., N. W.
Lermond. Massachusetts, E. W. Roper. New York: Staten
Island, E. W. Hubbard; Westchester Co., E. G. Vanatta;
Dutchess Co., W. S. Teator ; Madison Co., Henderson, Pilsbry;
Herkimer Co., A. Bailey. New Jersey: Burlington Co., B.
Long. Pennsylvania, Philadelphia Co., Montgomery Co.,
Pilsbry; Chester Co., W. D. Hartman. D. C., Sterki. Vir-
ginia: Alexandria, Sterki. Ohio: Columbus, H. Moores;
Lake Superior, J. T. Crans.

Vertigo callosa SteErRkI, Proec. A. N. S. Phila. 1890, p. 31
(Columbus, O., Mass., N. Y.) not of Reuss, 1849.—Pupa
(Nearctula) supertoris PiLsBry, Nautilus xii, 1899, p. 103
(Liake Superior).—Verttgo pygmea Drap., STeErRkI, Nautilus
vi, May, 1892, p. 5; Nachrbl. d. m. Ges. 1889, p. 114.—P1sBrY,
Proc. A. N. 8. Phila. 1900, p. 608.—Hanuam, Nautilus xi, 111
(Quebec) —HENDERSON, Naut. xx, p. 97 (Cazenovia, N. Y.).
—JoaNsoN, Fauna of New England no. 13, 1915, p. 216 (Me.
and Mass.).

This species was first recognized in America by Dr. Sterki;
it had long been in collections, confused with other species.
It proves to be somewhat widely spread, having been found in
many places between Quebee, Maine, Virginia and Ohio. The
strong, continuous erest behind the well expanded lip and the
absence of a distinetly defined upper arc or sinulus of the
outer lip are its more prominent features. V. gouldit is a
paler, much more sharply striate shell with weaker crest and
distinet sinulus. V. ventricosa has a weaker and interrupted
crest.

In some lots, as that from Cazenovia, Madison Co., N. Y.,
the basal fold is small or rarely absent, only five teeth
present. In others of the same lot there are both basal and
suprapalatal folds, the latter weak; these having seven teeth.
Dr. Sterki notes that sometimes the basal fold is bifid, as an
individual variation, and oceasionally a small angular lamella
is present. The crest and the palatal callus vary in strength.

For other references to V. pygmea see under Palaearctic
species, no. 52.
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10. VeErTiGO courpu (Binney). Pl 7, figs. 4, 5, 8.

Shell light chestnut, cylindrical-ovate ; whorls between 4 and
b, ventricose, the last occupying nearly half the length of the
axis; apex obtuse. Aperture lateral, composed of two unequal
curves meeting in the center of the outer lip ; with 5 prominent
white teeth: one upon the transverse margin, two upon the
umbilical margin and two upon the labial margin; lip thick-
ened, not reflected, umbilicus a little open (A. Binney).

Length 1.85 to 1.95, diam. 1 mm. ; Brookline, Mass.

Prince Edward and Magdalen Islands west to Alberta,
Field, B. C. and Montana, south to the Potomaec River, North
Carolina (Sterki), Tennessee at Cade’s Cove, Blount Co.; near
Valley Head, Alabama (H. H. Smith), and Pleistocene of
Kansas (?); also reported from the West Indies.

Pupa gouldit BINNEY, Proc. Boston Soc. N. H. i, 1843, p.
105; Terrestrial Moll. ii, p. 332, pl. 51, f. 2.—Vertigo gouldi
W. G. BinNEY, Terr. Moll. v, p. 214.—StERKI, Proc. A. N. S.
Phila. 1890, p. 31; 8th Ann. Rep. Ohio State Acad. Seci., 1900,
p- 32 (Tuscarawas Co., O.) ; Nautilus xxix, 123 (Geneva, O.) ;
iii, p. 125 (Helena, Mont.; Ottawa, Ont.).—NYLANDER,
Nautilus viii, 126 (Aroostook Co., Me.).—HanmAaM, Naut. Xx,
191; xi, 111 (Quebec) —Crapp, Naut. xiv, 64 (Kennebunkport,
Me.) —HENDERSON, Naut. xx, 97 (Cazenovia, N. Y.) .—JAcCK-
soN, Naut. xxi, 144 (North Haven, Me.).—BErrY, Naut. xxiv,
p. 63 (Unity, Me.).—PissrY, Naut. xxv, 756 (Monroe Co.,
Pa.) —VaNaTTA, Naut. xxviii, 11 (Sussex Co., N. J.).—
Daniers, 27th Ann. Rep. Dep. Geol. and Nat. Res. Indiana,
1902, p. 632 (Henry Co., Connersville, Dunreith, Ind.).—
CockEereLL, Nautilus x, p. 143 (post-Tertiary deposit at West
Cliff, Colo.) . —WaALKER, Moll. of Michigan, 1906, p. 517, £. 151
(generally distributed).—JoansoN, Fauna of New England,
no. 13, 1915, p. 214 (Westbrook, Bethel and Woodland, Me.;
Cambridge, Roxbury and Westport, Mass.; Tiverton, R. L.;
Northfield, Conn.).—? Hanxa and JomnsToN, Kansas Univ.
Sci. Bull. vii, no. 3, Jan. 1913, p. 120, pl. 18, f. 4 (Pleistocene,
Phillips Co., Ks.).

Vertigo gouldii paradoza Sterki, in NYLANDER, Nautilus xiii,
Jan., 1900, p. 103.
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It is related to V. pygmea, but the crest behind the lip is
not so strong, the whorl is more flattened or impressed at and
behind the point or ‘‘auricle’’ of the lip, giving the latter the
appearance of being biarcuate, though it is not as conspicu-
ously so as Binney’s description would lead one to suppose.
The surface s very distinctly striate, especially the penult
whorl. The basal plica is subcolumellar in position. The
parietal lamella is strong and rather long. There is never any
trace of a palatal callus.

““The angular lamella may be present or absent. The
inferior columellar (basal) is by no means constant, and in
some forms is generally wanting. In a few specimens from
Summit Co., Ohio, there is a very small but distinet infra-
parietal nodule ; one of these has an angular also, and is thus
7-toothed. The palatal folds are rather variable in position
and shape, and there may be a well marked external im-
pression over them, or none’’ (Sterk:).

V. gouldiw is rather commonly distributed in New England
and New York, but more local southward, where it appears
to follow the mountains to Tennessee and northern Alabama.
The Pleistocene form from Kansas, as fizured by Hanna and
Johnston, differs so much in the position of the basal fold
that its reference to gouldit appears doubtful. So far as I
know, there is no Austroriparian record, so that the West
Indian occurrence appears anomalous, and requires confirma-
tion. Dr. Sterki states that it is found in Cuba and Jamaica,
and single specimens of this species are in coll. A. N. S. P.
labelled St. Croix (Griffith), and Tortola (R. Swift). While
these localities appear improbable, the high degree of accuracy
of the Swift collection labels causes me to mention them. The
possibility of importation or mixture of specimens must be
considered.

10a. Vertigo gouldii paradoxa Sterki, n. subsp. Pl 12, figs.
6, 8.
“‘Rather small, generally cylindrical, with the surface striae
well developed, the palatals, usually somewhat long and thin,
are close together, and the lower palatal is placed markedly
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inward. Inferior columellar (basal) is usually wanting or
quite small’’ (Sterks).

Length 1.75, diam. 1 mm. (fig. 6).

Maine: Woodland, Aroostook Co., type loc.,, Nylander.
Quebec, Sterki.

Figured from cotypes, no. 119007 A. N. S. P. 1t had been
mentioned before (Nautilus xiii, 103), with the note ‘‘Fine
examples with the two palatal folds continuous and one an-
gular’’—terms not diagnostic of the race. It stands midway
between gouldii and nylanders.

10b. Vertigo gouldic cristata Sterki, n. subsp. Pl 12, figs.
4, 5.

‘“The shell is rather large, about 2 mm. long (1.8 to 2.1);
form cylindrical to somewhat oblong, barrel-shaped. Surface
striae rather fine. Some distance behind the outer and basal
lips there is a rather large, conspicuous crest, which does not
extend above the middle; behind it there is a broad flattening
or impression over the palatals, the base being narrow there,
then becoming rather broadly rounded towards the aperture.
A small angular lamella may be either present or wanting.
There is no basal (‘lower columellar’) fold.”” (Sterki.)

Length 2.1, diam. 1,2 mm. (fig. 4).

Canada: Quebec, rather abundant, A. W. Hanham.

A strongly marked race, having the crest as well developed
as in many examples of V. pygmea, but without a callus in
the palate, and with the sculpture of gouldii. Figured from
cotype no. 119008 A. N. S. P.

11. VerTico NYLANDERI Sterki. Pl. 7, figs. 13, 14, 15.

Shell rimate, oblong, with a rather acute apex, cinnamon
colored, pellucid; whorls 414-5, quite convex, with a deep
suture; sculptured with somewhat irregular, crowded strim
(except the embryonic whorl) ; the last occupying about one-
half of the altitude, gradually narrowed towards the aperture,
which is small. Peristome slightly everted, margin not thick-
ened. The outer margin has an indentation barely above its
middle, forming a well-marked sinulus; behind it a trace of a
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crest, and behind that a long, deep, furrow-like impression
over the palatal folds, ascending obliquely from near the base;
no callus within; lamellee and plicee 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 imner
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, O. O. Nylander.

Vertigo nylanderi STErk1, Nautilus xxii, Feb., 1909, p. 107.

By the fine striation it has some resemblance to V. gouldst
and might be regarded as an extreme form of V. g. paradozxa,
as Dr. Sterki has suggested to me. The color is more that
of V. bollesiana. It differs from those, and from all other
American species, by the deeper immersion of the long lower
palatal fold, and the deep impression in the back, over the
palatals.

It is remarkable that this strongly characterized species has
been found in only a single locality. Type no. 1075 Sterki
coll. Description and figures from a cotype, 98331 A. N. S.

12. VErTIGO BOLLESIANA (Morse). PL. 7, figs. 9, 10.

Shell minutely perforate, cylindrical ovate, delicately
striated, subtranslucent; apex obtuse; suture well defined;
whorls four, sub-convex ; aperture suborbicular, somewhat flat-
tened 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 elevated lamelliform teeth within and at the base,
peristome subreflected and thickened.

Length .065 inch ; breadth .035 inch (Morse).

Maine : throughout the State, type loe. Orono. Massachu-
setts, New Hampshire, New York. Also reported from
Indiana and Michigan, south to Norfolk, Virginia (Morse)
and mountains of East Tennessee.

Isthmia bollesiana MorsE, Ann. Lye. of Nat. Hist. of N. Y.,
viii, 1865, p. 209, figs. 4-6.—W. G. Binney, Terr. Moll. vol. v,
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1878, p. 215, £. 120; Man. Amer. Land Sh., 1885, p. 191.—
SteErKI, Nautilus iv, p. 9, footnote; iii, 125 (Sewanee, Tenn. ;
St. Croix, W. I.).—PmsBry, Proc. A. N. S. Phila. 1900, 133
(Cades Cove and Tuskeegee Mt., E. Tenn.).—TEATOR, Nau-
tilus iii, 69 (Dover Plains, Dutchess Co., N. Y.).—PrEas, Naut.
vii, 68 (Henry Co., Indiana).—GarDNER, Naut. viii, 76 (Long
Island, N. Y.).—Crapp, Naut. xiv, 64 (Mt. Agamenticus,
Me.).—BraNey, Naut. xviii, 46 (Ironbound I., Me.).—
WaLkER, Moll. of Michigan 1906, p. 518, f. 152 (Petoskey,
Charlevoix, Crystal Lake, Benzie Co. and Huron Mts., Mar-
quette Co., Mich.).—Jornson, Fauna of New England, no.
13, 1915, p. 214 (Bethel, Me., Francestown, N. H.).

There is an extremely small crest close behind the lip, and
a rather large oblique depression over the palatal folds. The
basal fold is subcolumellar in position, and rarely it is absent.
As Morse says, it is smaller, lighter-colored and more trans-
parent and delicate than V. gouldsi, and it is less distinctly
striated. The teeth are smaller, especially the palatals.
Length 1.5, diam. 0.9 mm. ; 414 to 424 whorls.

According to Morse, it occurs under dead leaves and on
bark, in hardwood groves. It appears to be rare except in
Maine.

The specimens at hand are from New England and New
York. The western records, Michigan, Ohio, Indiana, and
those from East Tennessee I have not been able to verify
personally. Dr. Sterki writes that he has ‘‘no specimens from
Michigan and Ohio; some records may have been founded on
misidentification. 1t appears to be northeastern.”’

Dr. Sterki contributes the following notes: ‘‘ After again
looking over a good deal of material, including a number col-
lected by E. S. Morse, I come to the conclusion that V. bol-
lesiana is specifically distinet from gouldiz, though some speci-
mens of the latter resemble it closely. V. bollesiana is rather
uniform in size, length 1.3 to 1.6 mm. (1) The strie are
slighter, finer, than in gouldi, often subobsolete, sometimes
subregular, very fine and erowded. (2) the form is oval or
ovoid, never cylindrie. (3) it is generally of lighter color,
corneous, not reddish or brownish. (4) the configuration of
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‘the palate externally is different, though gouldii varies in that
respect. In bollesiana there is generally a small, narrow crest
close behind the lip-margin, and a slight impression at the
auricle, suggesting a double curve of the outer lip. This is
less marked in gouldis.

““The inferior columellar (basal) is often wanting or
vestigial. In some specimens it is bifid. Some specimens
have a very small angular. The peristome was described as
subreflected and thickened, but it is narrowly everted, and
thus only apparently thickened in a front view.’’

13. VErTIGO HEBARDI Vanatta. Pl 8, fig. 4.

The shell is minute, distinetly perforate, very shortly rim-
ate, shortly oval, fragile, corneous; first whorl smooth, the
penult irregularly, finely striate, last whorl with few strie;
glossy. The whorls are rather strongly convex, the last not
noticeably flattened or grooved, and without a crest behind the
lip. The aperture is indistinetly triangular and has 5 teeth:
angular lamella very low, half as long as the rather short,
high parietal. The columellar lamella enters-deeply and
horizontally, its crest slanting downward. The palatal folds
are rather short, subequal, the lower being slightly stouter and
a trifle further in. The outer lip is scarcely expanded, some-
what straightened, without a projecting point. Length 1.25,
diam. 0.84 mm.; 4 whorls.

Florida: Long Key, Morgan Hebard.

Vertigo hebardi Vanarra, Proe. A. N. S. Phila. 1912, p.
445, fig.

It is most like V. bollesiana, but the shell is shorter, has a
distinet angular lamella and no external crest or impression
behind the lip. Figure and description from the type.

14. VErTIGO PERRYI Sterki. Pl 7, fig. 7.

‘‘Shell minute, dextrorse, ovate with the apex rather acute,
rimate ; thin, transparent, of rather dark brown color with a
slight greenish tinge {dark olive buff]. Whorls 414, rather
rapidly increasing, separated by a moderately deep suture, the
last ecomparatively large, occupying over one-half of altitude,
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rounded ; with a slight impression over the palatal fold ; aper-
ture well rounded, truncate, the margins slightly everted, 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; the parietal, columellar and in-
ferior palatal, and sometimes there is also a superior palatal.
Surface with very fine, irregular striz, somewhat shining..
Alt. 1.5 to 1.6, diam. 1.1 mm.; aperture, alt. 0.6 mm.”’
(Sterks).

Rhode Island : Warwick, J. F. Perry. Massachusetts: Dux-
bury, W. F. Clapp.

Vertigo perryi Sterki, Nautilus xix, Sept., 1905, p. 53.

‘“The present species resembles the low form of Vertigo
ventricoss Mse. in the shape and size of the shell, but the
formation of the aperture and its lamelle and folds is quite
different, the color is deeper and the surface less shining.
From the other three described, typically three-toothed, east-
ern Vertigos: tridentata Wolf, oscariana Sterki and parvula
Sterki, V. perryi is also very different ; in all of the three, the:
parietal lamellee 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’’ (Sterks).

The two localities now known for this strongly distinet
species are only about 45 miles apart, and both are close to
the sea. It is remarkable that a species so well characterized
could exist undetected for so long, close to centers of concho-
logical work. Specimens are contained in the collections of
Dr. Sterki, Mr. Perry, Mr. H. F. Carpenter, the Academy of
Natural Sciences, The Museum of Comparative Zoology and
perhaps some others. 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.



AMERICAN SPECIES OF VERTIGO. 105

15. VErTIGO PARVULA Sterki. Pl 12, figs. 7, 9.

‘It is of about the size, shape and appearance of V. (Angus-
tula) malium Gld., but ranges in quite another group, having
a quite simple palatal wall and margin, and only 3 lamellae’’
(Sterki).

The shell is minute, subeylindric, tapering very little up-
wards, the summit obtuse; thin, subtransparent, slightly yel-
lowish, smooth and glossy, becoming finely striate behind
the outer lip. The whorls are moderately convex, 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 becoming lower as it recedes,
penetrating to the dorsal side. Peristome very little everted,
slightly thickened, and having a distinet callus ridge within.
The outer lip projects forward and is slightly bent inward
above the middle.

Length 1.55, diam. 0.85 mm. ; barely 5 whorls.

Ohio: Summit Co., A. Pettingell. Also found by A. G.
‘Wetherby in the mountains of North Carolina, according to
Dr. Sterki.

V. [ertigo] parvula SteErki, Nautilus iii, April, 1890, p. 136.

Figures and description are from the type specimen, no.
270 Sterki coll. It is one of the rarest species, known by the
small size, eylindric 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 pro-
jects well forward but is not much bent inward.

It is much smaller than V. ¢ridentate, and more cylindric
and lighter colored than V. perryi, with relatively larger teeth.
It is quite distinet from all of our species.

The name parvule has been used in Pupa by Deshayes, 1864,
but as there is some doubt as to whether his species is a
Vertigo, I do not think it necessary to change the name of the
form under consideration.
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16. VErTIGO TRIDENTATA Wolf. Pl 12, figs. 1, 2, 3.

‘‘Shell narrowly ovate, amber-colored, highly polished;
whorls 5, smooth, with three teeth in the mouth, one on the
middle of the lower lip, and one on each side, forming a regu-
lar triangle’’ (Wolf).

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 externally over
the lower palatal fold, and has a rather narrow but generally
distinet 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 distinct palatal callus. Angular lamella and
basal fold are never developed.

Length 2.2, diam. 1.1 mm.; 5% whorls.

Length 2, diam. 1.1 mm.

Length 1.85, diam. 1.1 mm.; 434 whorls.

New York: Troy, Aldrich ; Mohawk, G. H. Clapp ; Syracuse,
pleistocene, Burnett Smith. New Jersey: Princeton, A. D.
Brown ; near Clementon, Bayard Long. Pennsylvania: Phila-
delphia; York Furnace, A. P. Brown; Northampton Co., B.
Long. Ohio: New Philadelphia, Sterki. Indiana: Lafayette,
Tippecanoe Co., Satterthwait. Illinois: Canton, J. Wolf,
type loe. Also reported from Ontario, Minnesota, Michigan,
Kansas, Colorado, New Braunfels, Texas, etc.

Vertigo tridentata WoLr, Amer. Journ. of Conch. v,
May 5, 1870, p. 198, pl. 17, f. 1.—StErKI, Proc. U. S. Nat.
Mus. xi, 1888, p. 375, no. 15, pl. 42, f. 4; Nautilus iii, April,
1890, p. 135; xxix, 123 (Geneva, O.).—PLeAs, Naut. vii, 68
(Henry Co., Ind.).—HangAM, Naut. xi, 111 (Quebec).—
Daniers, 27th Ann. Rep. Dep. Geol. and Nat. Res. Indiana,
1902, 632 (Danville and Dunreith, Ind.).—HaNnNa, Naut.
xxiii, 95 (Douglas Co., Kansas) —WALKER, Moll. of Michigan,
1906, p. 518, f. 1563 (Ann Arbor and Grand Rapids).—dJ.
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HenDERSON, Univ. of Colo. Studies iv, p. 172 (South Park,
Colo.) —SArGENT, Naut. ix, 89 (Clearwater, Minn.).—JOHN-
soN, Fauna of New England 13, 1915, p. 214 (Maine).

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 developed, either dis-
tinet though small, or as a trace; yet in some it is wholly
absent. The type is no. 58008 A. N. S. P, figured in A. J. C.
Figs. 1-3 represent specimens of the type lot.

The species was placed in the synonymy of V. ovata by Mr.
Binney, but Dr. Sterki, in 1888, called attention to its dis-
tinctive characters, which are now generally admitted. The
two species are not closely related.

Mr. Wolf found it ‘‘abundant in shady copses on green
weeds, climbing as high as three feet from the ground. I col-
lected 12,000 from standing weeds and not one from the
ground, although it was searched well to find them.’’

V. perryi differs from V. tridentata by the smaller size,
more fragile, distinetly greenish shell, with broader, more
rounded aperture, smaller teeth and dark-edged peristome.

17. VErTIGO MARKI Gulick. Pl. 13, fig. 17.

The shell is shortly rimate, ovate, the spire convexly conie,
the summit obtuse. Surface nearly smooth; color yellowish
(bleached). The whorls are moderately convex, the last some-
what flattened over the lower palatal region, having a low,
white crest close to the lip. Aperture with 4 teeth: a strong,
moderately long parietal lamella, a low, massive columellar
lamella, a small upper and larger lower palatal fold, both
tuberculiform. The palatal callus is strongly developed.
Peristome is slightly expanded, a little prominent and bent
in above the middle of the outer margin.

Length 2.05, diam. 1.1 mm.; 5 whorls (type).

Bermuda: Paynter’s Vale (Gulick, S. Brown) and Bailey
Bay road cut (Verrill).

Vertigo marks Gurick, Proc. A. N. S. Phila. 1904, p. 414,
pl. 36, f. 7—VerriLL, Trans. Conn. Acad. xii, 1907, p. 170.
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It appears rather closely related to V. ¢ridentata from which
it differs chiefly by the narrower aperture, further contracted
by a much stronger palatal callus. Description and figure
from the type, no. 85574 A. N. 8. P. Other specimens were
taken by S. Brown in leaf mould, Paynter’s Vale, near the type
locality ; but while doubtless recent they are bleached. 1t is
far less abundant than V. numellate in the same places.

(West Coast spectes of the V. pygmea group).
18. VERTIGO coLUMBIANA Sterki. Pl 9, figs. 12, 13,

Shell minute, eylindric-oval, perforate, thin, pale corneous-
brown (grayish cream-buff), somewhat transparent, glossy and
weakly striatulate. Whorls nearly 5, convex, the last ex-
panded 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 la-
mella 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 tuberculiform; all the teeth
are white, and the palatals show through the outside wall.

Length 1.9, diam. 1.1 mm. (type).

Length 2.05, diam. 1.2 mm.

Vancouver Island, George W. Taylor, type loc. (no. 68881
A.N.S.). Washington: Olympia and Tacoma, H. Hemphill;
Seattle, Hemphill, P. B. Randolph; L. Quiniault, Chehalis
Co., 8. S. Berry. Oregon: Douglas county, F. H. Andrus.
St. Paul Island, Bering Sea, Dall.

Vertigo columbiana STERKI, Nautilus, vi, 1892, p. 5 (name
only).—PrILsBrY & VanarTa, Proe. A. N. S. Phila., 1900, p.
602, pl. 23, fig. 11.—Darr, Alaska Land and Fresh Water
Mollusks, 1905, p. 30.—Pupa columbiana STERKI, PILSBRY,
Nautilus xi, 1898, p. 119; Class. Cat., p. 21, no. 212.

The surface is decidedly less striate than in V. coloradensts,
V. concinnule or V. gouldis. 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.
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(fig. 13). The species was mentioned in lists by Dr. Sterki
as early as 1892, but it was described from no. 68881 A. N.
S. P., in 1900.

I have hesitated whether to rank V. columbiana as a western
race of V. ventricosa, but as I have seen only one or two from
each of the localities, it is left distinet temporarily. There
is no ‘‘auricle’’ or incurved point of the outer lip, such as
most specimens of ventricosa show, and none of the examples
seen shows a basal tooth; yet in wveniricose this is sometimes
lacking. If columbiana is not a race of V. wentricosa, it is
certainly very near akin. Pl. 9, fig. 12 represents the type
specimen, no. 68881 A. N. 8. P. I have not seen the St. Paul
Island specimens.

V. columbiana utahensis Sterki (Nautilus vi, p. 5, name
only; Pils. & Van., P. A. N. 8. 1900, 603, pl. 23, fig. 10; Pils.
& Ferr. 1910, p. 144) is identical, I believe, with V. colo-
radensts, and has no direct relationship with V. columbiana.
The type, no. 109009 A. N. S. P, is figured, pl. 12, fig. 12.

19. VEerTIGO ANDRUSIANA Pils. Pl. 11, figs. 9, 10, 11.

The shell is rimate, imperforate, cylindric-oblong, with con-
vexly conie, obtuse summit; cinnamon-brown, becoming paler
upwards, the initial whorl gray; somewhat glossy, without
noticeable striation, most minutely granulose. The whorls
are moderately convex, the last having a rather low but distinet
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 in-
wardly, 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 colu-
mellar margin dilated.

Length 2.46, diam. 1.3 mm.; 5% whorls (type, fig. 10).

Length 2.35, diam. 1.3 mm.; 514 whorls.

Length 2.3, diam. 1.3 mm.
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Oregon: Douglas Co., F. H. Andrus, type loc. Also north-
ward to Chehalis Co., Washington.

Vertigo andrusiana Piusery, Proc. A. N. S. Phila. 1899,
p. 315, fig. 3; Nautilus xvii, p. 131.

It 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.

The type specimen is redescribed above and drawn in pl.
11, fig. 10. In the original description and figure the angular
lamella was overlooked ; the shell was rolled too far towards
the right under the monocular microscope used, and this small
tooth was not seen.

There are ten shells in the original lot, but perhaps only
the type and another are absolutely mature. Both have the
angular and the basal teeth distinct. Two other shells are
very nearly adult. In both the angular lamella is represented
by a slight thickening, of the color of the shell, and only notice-
able in a basal view, and neither of them has a basal fold
(fig. 11). It is likely that the basal is either wanting or
present in adult examples of the species.

Similar 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. ’

A series of some thousands of specimens was taken by Mr.
John A. Allen ‘‘about clumps of bushes in a meadow,”’
Oswego, Clackamas Co., Oregon. The shells (pl. 11, fig. 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 eallus 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, diam. 1.2 mm. ; 514 whorls.

Length 1.85, diam. 1.2 mm.; 414 whorls.

‘While this form has characters of V. columbiana, V. pygmea
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and V. a. sanbernardinensis, it appears most closely related
to V. andrusiana.

19a. Vertigo andrusiana sanbernardinensis n. subsp. Pl 11,
figs. 6, 7, 8.

The shell is shortly rimate, imperforate, oblong, tapering
very little upwards, terminating in a rounded, obtuse summit ;
cinnamon-brown, moderately glossy, weakly, irregularly stri-
ate. The whorls are rather convex, the last slightly flattened
over the lower palatal fold, a trifle swollen in front of the
flattening, but not ecrested, often having an impressed
line parallel to the suture over the upper palatal fold.
Teeth four to six: parietal lamella short, compressed, a
small, tubercular 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 little; it is straightened
and slightly thickened internally above the middle. Colu-
mellar lip is narrowly reflected.

Length 2.25, diam. 1.3 mm.; 5 whorls.

Length 2.2, diam. 1.2 mm.

Length 2.15, diam. 1.2 mm. ; 5 whorls (type).

Length 1.9, diam. 1.1 mm.; 4145 whorls.

California: San Bernardino Mts., 7550 to 7750 ft., in the
cienaga below Bluff Lake (type loc.), 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 contraction behind the lip, and no trace of a palatal eallus.
It appears to represent one extreme of a series leading through
andrusiana to pygmea. Whether the California form re-
quires subspecific separation from andrusiana is open to doubt,
but there is certainly some difference typically. It differs
from V. columbiana by the much darker color, by being less
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thin, and typically by having more teeth. V. binneyana is
a paler, slightly more slender species, having a more distinct
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.

The type is no. 118419 A. N. 8. P. A paratype has been
placed in the collection of S. S. Berry.

In the topotypic lot the following tooth-mutations were
found in adult specimens:

1. Angular, parietal, columellar, basal, upper and lower
palatals.

2. Angular, parietal, columellar, upper and lower palatals
(type).

3. . . . parietal, columellar basal, upper and lower palatals.

4. . . . parietal, columellar, . . . upper and lower palatals.

The second arrangement is much the more abundant, the
first, or complete tooth formula, and the third being rare,
one of each out of 27 specimens.

The presence of a basal fold is therefore exceptional in
shells from around Bluff Lake.

20. VERTIGO STERKII n. sp. Pl 11, figs. 2 to 5.

The shell is imperforate, with a curved umbilical crevice,
ovate, chestnut-brown, glossy, slightly striate, but becoming
distinectly striate behind the lip. The whorls are moderately
convex, the last without any trace of a crest or contraction be-
hind the lip, having a short, inconspicuous 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, above which it is narrower.

Length 2.1, diam. 1.25 mm.; 4145 whorls. Type, fig. 3.

Length 2, diam. 1.23 mm.

Length 1.8, diam. 12 mm.

California: Funston Meadow, Kern River, Tulare Co., type
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loc.; Onion Valley, Kearsarge Pass, Inyo Co., J. H. Ferriss
and E. Hand, 1916.

V. dalliana is a more conie, thinner shell, of different color,
having more rapidly increasing, more convex whorls, and a
larger aperture. Moreover, adult specimens of V. sterku 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. sterkis occurred associated with
V. modesta castanea—a form also characterized by degenera-
tion of the teeth.

Group of V. coloradensis.

Subeylindrie, distinetly striate forms, the striation strong-
est on the penult whorl, related to the modestea and to the
ventricosa and gouldit groups. Typically they are mountain
snails—6000 ft. up; but V. hannaes and V. arthurt are from
the lower plains eastward.

Key to species.

1. 2 to 2.3 mm. long; a low crest; parietal and columellar
lamellae, sometimes an angular; 2 long palatal folds.

Alpine in Colo., N. M., Ariz. V. concinnula, no. 23.
1.5 to 1.8 mm. long. 2.
2. No angular lamella. 3.

An angular lamella present ; erest wanting or very weak. 5.
3. No noticeable palatal callus; a low erest. 1.7-1.9 mm. long.

Mountain forms. 4.
A strong palatal callus; 1-1-3 teeth ; 1.5 x 0.8 mm. Western
Dakota. V. arthurt, no. 24.
4. Teeth 1-1-2, no basal fold. V. coloradensis, no. 22.
Teeth 1-1-3, a basal present. V. c. basidens, no. 22a.
5. Teeth 2-1-2, no basal fold. V. c. artzonensis, no. 22b.
Teeth 2-1-3, a basal present. 6.
6. Diameter 1 mm. or more; striation 1rregular Western
Kansas. V. hannat, no. 21,

Diam. under 1 mm. Santa Catalina Mts., Arizona.
V. c. inserta, no. 22¢.
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21. VErTiGo HANNAI Pilsbry, n. n. Pl 12, fig. 12.

‘‘Shell light brown; ovate in outline. Lines of growth
faint and oblique. Whorls, four and a half, well rounded,
and the sutures well impressed. Apex smooth and white and
obtusely pointed. Peristome thin and sharp, slightly ex-
panded and the ends connected across the body whorl by a
thin deposit of callus, almost no indentation in the upper
palatal wall. Aperture semicircular and with six teeth. Two
on the parietal wall, both of which are lamellar in shape, and
the angle tooth is the smaller of the two, one columellar in
the center of that wall of the aperture. This tooth is bifid,
that portion toward the apex of the shell being the larger.
One basal tooth, small and nodule-like. Two palatals, both of
which are lamellar in shape, the lower one of which is the
larger. Variation in the large series of this species is slight’’
(H. & J.).

Length 1.77, diam. 1.04 mm.

Length 1.74, diam. 1.04 mm.

Length 1.63, diam. 1.04 mm.

Length 1.55, diam. 1.04 mm.

Kansas: Phillips County, along Prairie Dog ereek between
Norton and the Republican river, Pleistocene, Hanna and
Johnston; type in U. S. N. M. no. 226396.

Vertigo martini HANNA and JornstoN, Kansas University
Science Bulletin vii, no. 3, Jan., 1913, p. 120, pl. 18, f. 3.
Not V. martini Sayn, 1911.

‘“This and Vertigo ovata are the only species found in this
part of the country with two teeth on the parietal wall. The
latter species, however, is much the larger and more ovate in
outline. The size of martini is about the same as that of
goulds from the same deposits, but that species is more cylin-
drical and the angle tooth is never developed. The size is
somewhat less than that of Vertigo tridentata, a recent shell
of Eastern Kansas in which the basal tooth is absent’’
(H. & J.).

The entire absence or merely indistinet trace of a crest be-
hind the lip, the slighter ‘‘auricle’’ of the latter, and the
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shorter palatal folds, as well as the somewhat shorter, wider
shape, separate this species from V. binneyana, which is other-
wise similar. It does not agree in detail with any of the
forms of V. coloradensis, though closely related to them. The
striation is of irregularly, rather widely spaced wrinkles, as
strong as in V. coloradensis 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. coloradensis.

The figure is from the type, one of no. 226396 U. S. N. M.
As the name had been used by Sayn for a Pleistocene species
of France, that of Mr. Hanna has been substituted.

22. VErTIGO cOLORADENSIS (Cockerell). PL. 12, fig. 13.

‘‘Shell brown, shiny, thinnish, translucent enough to show
teeth through (body whorl) from outside, striate, especially on
penultimate whorl. Outline oblong-oval, barrel-shaped, apex
blunt. Whorls four. Aperture pyriform. Peristome brown,
thick, continuous by a well-marked callus on parietal wall.
Outer lip not constricted; a crest is indicated behind peris-
tome, but not well developed. The teeth within the aperture
are brown, one long one on parietal wall, one on columellar,
and two, the lower one largest, on outer wall. Length 115,
diam. 1 mm. (CKI.).

Length 1.75, diam. 1 mm.

Colorado: near Swift Creek, Custer Co., Cockerell, type loc.

Fig. 1.—VERTIGO COLORADENSIS CKLL.

Utah : Box Elder canyon at 4500 ft., H. Hemphill. Arizona:
Pine Canyon, at 7500 ft., and head of Cave Creek canyon,
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8000 ft., Chiricahua Mts., Ferriss.

Pupa coloradensis CockERELL, Journ. of Conch., Leeds, vi,
1889, p. 63 (name only); British Naturalist, 1891, p. 100
(deseription) ; and in Binney, Fourth Supplement to Terr.
Moll., v, Bull. M. C. Z., xxii, no. 4, p. 191.—Vertigo colora-
densis Ckll., Sterki, Nautilus, vi, 1892, p. 5.—COCKERELL,
Nautilus, x, 1897, p. 134.—PisBrY & VaNATTA, Proc. A. N. S.
Phila. 1900, p. 603, fig. 2.—PrsBrY, Nautilus xvi, p. 568 (copy
of orig. desc.).—Vertigo columbiana wutahensis Sterki, in
PrsBry & Vawarra, Proe. A. N. 8. Phila. 1900, p. 603, pl.
23, fig. 10.

Professor Cockerell’s description and figure are given above.
The type specimen is said to be in the British Museum. It
differs from V. concinnule by the smaller size, from V. gouldii
by the absence of a basal fold and the eoarser striation; typi-
cally it is also a trifle smaller than usual in gouldi, measuring
1.75 mm. long, 1 wide, while gouldii is generally 1.85 to 2mm.
long. Prof. Cockerell’s measurement, 115 mm., was certainly
only approximate. The columellar lamella is a little oblique,
ascending somewhat as it enters. Perhaps it could be ranked
as a subspecies of gouldit, but I think it sufficiently distinet.

V. columbiana utahensis from Box Elder canyon, northern
Utah, is the same thing. The type is drawn in pl. 12, fig. 13.

A few specimens from the Chiricahua Mountains are slightly
larger, 1.9x 1.1 mm.

Dr. Sterki has given me the following notes on a specimen
received from Cockerell through Binney. ‘‘Subcylindrical to
somewhat barrel-shaped, perforate, whorls over 5, the last nar-
rowed ; aperture very small, 0.5 mm. high; a slight, rounded
crest behind the margin and a slight flattening or even im-
pression over the palatals; at the auricle a slight, small, im-
pressed groove just behind the margin and barely above the
upper palatal plica. Peristome not or very little thickened;
inside there is a distinct, rather thin callus into which the
two palatal plicae merge, the lower rather long, the upper
much shorter; no suprapalatal. Parietal moderately large;
a very small angular; columellar not large but well formed,
apparently not lamellar. 1.7x1 mm.”
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22¢. Vertigo coloradensis basidens Pils. & Van. Pl. 12, fig. 15.

Cylindric-oblong, 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 distinet
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, diam. 0.95 mm.

New Mexico: Bland, Bernalillo Co., Ashmun, type loc.
Colorado: Rio Blanco, Cockerell. Montana: Ward, L. E.
Daniels. British Columbia: Field, S. Brown.

V. coloradensis basidens PILSBRY & VANATTA, Proc. A. N. 8.
Phila. 1900, p. 604.

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 measure: 1.75 x 1.05 and 1.95x
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.

22b. Vertigo coloradensis arizonensis Pils. & Van. Pl 12
figs. 14, 16.

Shell eylindric-oval, rimate, very small; very densely and
sharply but most minutely striate; light brown. Whorls con-
vex, the last tapering below, the last 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. Columellar lamella entering
obliquely, ascending a little. Upper and lower palatal folds
very long, rising conically in the middle, distinetly showing
through from the outside, the lower fold being a little stronger
and more immersed, its position marked by a depression out-
side. There is no palatal callus.
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Length 1.8, diam. 0.9 mm.; 514 whorls.

Length 1.7, diam. 0.9 mm.; fully 5 whorls.

Arizona: Mt. Mingus, near Jerome, at about 8500 ft., type
loe., and on Oak Creek, 40 miles from Jerome, Yavapai Co.,
Ashmun ; Bill Williams Mt., Coconino Co., Ferriss; Graham
Mts., and Black River, Graham Co., Ferriss; Dragoon and
Chiricahua Mts., Cochise Co., Ferriss & Pilsbry. New Mexico:
Grants, Valencia Co., A. & J. Bailey, and Bland, Bernalillo
Co., E. H. Ashmun ; on Willow, Whitewater and Silver creeks,
\Iogollon Mts., Ferrlss & Daniels; everywhere along the crest
of the Black Mts., Ferriss & Pilsbry.

Vertigo colomdensw arizonensis PILSBRY & VANATTA Proc.
A. N. S. Phila. 1900, p. 604, pl. 23, f. 9.—PiLSBRY, Nautllus
xix, 130 (Grants, N. M.).

This race, of which large numbers have been studied from
many localities, is somewhat narrower than V. coloradensis,
and invariably has an angular lamella when adult. The
palatal folds are long, and there is no basal or subcolumellar
denticle. The penult whorl is usually more coarsely and dis-
tinctly striate than the others.

22¢. Vertigo coloradensis inserta n. subsp. PL 12, figs. 10, 11.

The shell is similar to V. c. 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 1.85, diam. 0.9 mm. ; 5 whorls.

Length 1.7, diam. 0.9 mm.

Arizona: many places in the Santa Catalina Mts., the type
locality being Bear Wallow; J. H. Ferriss.

It appears to be of general occurrence in the Santa Cata-
linas, the localities being between 8500 and 9500 ft. V. c.
arizonensis, which inhabits the same zone in ranges north, west
and east, was not found in the Santa Catalinas. One quite
short specimen from Rustler Park, high in the Chiricahuas,
measuring 1.6 x 0.95 mm. appears to be the same race.

It differs from V. c. basidens by having an angular lamella.
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23. Vermico concinNuna Ckll. Pl 10, figs. 9, 10.

Shell ovoid-eylindrical in outline, slightly tapering toward
the blunt apex ; solid and somewhat opaque, so that the palatal
folds are usually only dimly seen through from the outside.
Surface shining, irregularly, obliquely striate, more strongly
so on the penult whorl. Whorls 5, apical 2 whitish, the rest
cinnamon (often with numerous irregularly scattered spots
and flecks of very light buff). Whorls quite convex, the last
slightly ascending toward the aperture, its latter half very de-
cidedly flattened on the outer-inferior portion, this part bear-
ing a moderate or low wavelike crest or ridge behind the lip,
and then slightly constricted. Umbilical rimation short, im-
perforate. Aperture rounded, truncate above; peristome a
little expanded ; parietal wall bearing a rather strong entering
parietal lamella in the middle, and usually a smaller angular
lamella to the right of its outer end ; columella with a strong,
deep-seated entering lamella ; outer wall with two rather low,
long palatal folds, the lower one longer. Length 2.1, diam.
1.2 mm.

Colorado: Custer and Summit eounties, 6,000-10,000 ft.
(Cockerell), and other places noted below. New Mexico:
Beulah, Sapello canyon, T. D. A. Cockerell; Bland, Jemez
Mts. and Capitan Mts., Ashmun ; Clouderoft, Sacramento Mts.,
H. L. Viereck; Mogollon Mts., on Turkey, Willow and Silver
Creeks, Ferriss and Daniels. Arizona: Mt. Mingus, near
Jerome, Ashmun.

Vertigo californica Rowell, IngErsoLr, Bull. U. S. Geol.
Surv. Terr., 1, p. 128 (1875) ; Ann. Rep. U. S. Geol. and Geogr.
Survey Terr. for 1874, Hayden, p. 392, 1876. No description.
Not of Rowell.—Vertigo ingersolli Ancey MSS. in COCKERELL,
J. of Conch., Leeds, vi, 1889, p. 64 (name only, substituted
for P. californica Ing. non Row.) —StERKI, Nautilus, vi, 1892,
p. 5, with varieties haydeni Anc. and accedens Anc. (names
only).—CockEereLL, Nautilus, x, 1897, p. 135 (identity with
concinnula affirmed from part of original lot).—Pupa inger-
solli Ancey MS., CockerELL, British Naturalist, 1891, p. 101;
reprinted in Nautilus xvi, p. 59.—Vertigo concinnula COCKER-
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ELL, Nautilus, x, 1897, p. 135.—P1rsBrY and Vanarra, Proe.
A. N. S. Phila. 1900, p. 599, pl. 23, f. 8.—J. HENDERSON, Univ.
of Colo. Studies iv, p. 172 (Animas Valley, Rio La Plata and
Cunningham Guleh, Cockerell, Naut. x, 135. Summit and
Custer Counties and Black Lake Creek, Cockerell. *‘Vertigo
californica’’ Ing., Blue River Valley, Los Pinos Agency, S. W.
of Los Pinos; Howardsville, Animas Valley and Rio La Plata,
Ingersoll, 1874, 392. Eldora, Henderson).—WHEELER, Nau-
tilus xxv, 124 (Monte Sano, Madison Co., Ala.).—Pupa con-
cinnula Ckll.,, Prusery, Nautilus, xi, 1898, p. 119; Class. Cat.
L. Sh. Amer., p. 21; Nautilus, xii, 1899, p. 103.

The dull, rather opaque shell, cylindrical and small, with
long palatal folds and parietal lamella, separate this from
V. modesta and its varieties. It approaches V. modesta parie-
talis, which, however, is larger and smoother, with shorter
parietal lamellae and palatal folds. The form of modesta
from Liabrador agrees with concinnule in having the penult
whorl distinetly striate. The larger size, more cylindrical
shape and presence of an angular lamella distinguish con-
cinnula from V. coloradensis. V. c. inserta is distinetly
smaller than concinnula. In Colorado, according to Professor
Cockerell, it occurs at higher elevations than V. coloradensis,
between 6,000 and 10,000 feet ; but in the Mogollon Mountains,
N. M,, concinnule is found in the same zone with V. colora-
densis arizonensis.

This species was first collected by Ernest Ingersoll, who
identified it with the West Coast V. californica. Ancey de-
tected the error, and named it Vertigo ingersolli in MS. In
1891 Professor Cockerell published a brief descriptive note on
V. ingersolli:—*‘It is allied to coloradensis, but 2 mm. long,
cylindrical, dull brown, with a half whorl more, and a double
lamella on the parietal wall.”’ As the number of whorls of
V. coloradensis had not been stated, and there are two lamellae,
not a ‘‘double lamella,”” on the parietal wall, I have held this
note to be insufficient to establish a species (Nautilus xvi, 59).
The first recognizable description is that of concinnule
Cockerell, 1897. Since wngersolli is known solely by Cocker-
ell’s several notes, no description of Mr. Ancey’s type having
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been published, it seems undesirable to revive that name. The
type of V. concinnula, from near Brush Creek, Custer Co.,
10,000 ft., is drawn in fig. 9. The two varieties, haydent and
accedens, have never been defined.

There are some forms approaching corpulenta, but con-
cinnula is more distinetly striate and has longer palatal folds.

The specimens from Arizona and New Mezxico are of a
clearer, more translucent cinnamon color than those seen from
Colorado; the crest is generally somewhat better developed.
Length 2 to 2.3 mm. These southern examples form a transi-
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Fie. 1.—VERTIGO CONCINNULA CELL.
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tion to V. modesta insculpta, the only difference being the
smaller size and generally longer palatal folds of concinnula.

According to Mr. Wheeler, the record from Alabama was
based upon an identification by the writer; but the place is
so remote from the known range of concinnule, and the en-
vironment so diverse, that possibly the identification might be
revised if the specimen was at hand.

24. VErTICO ARTHURI (Martens).

‘“‘Shell ovate, striatulate, perforate, of 5 rather swollen
whorls ; the aperture triangular, outer margin thickened with-
in; 2 palatal folds, 2 columellars, the upper one larger, and
1 strong parietal. Length 1.5, diam. 0.8, apert. 0.5 mm.”
(Marts.)

Vertigo bollesiana Morse var. arthuri von MARTENS, SB.
Ges. Nat. Freunde, Berlin, nr. 9, Nov., 1882, p. 140.

‘‘Little Missouri, Dakota, coll. by Arthur Krause. It dif-
fers from the type form of the species [V. bollesiana] by the



122 AMERICAN SPECIES OF VERTIGO.

strongly thickened outer margin and the somewhat stronger
dentition’’ (Marts.).

- The locality is at or near Medora or Little Missouri station
of the Northern Pacific R. R., in Billings county, North
Dakota. It occurred with Euconulus fulvus, Vallonia pul-
chella and gracilicosta, Pupilla muscorum and blandi, Gastro-
copta armifera, ‘‘P. pentodon var.”’ (?== (. holzingeri), and
Succinea lineata W. G. B. V. b. arthuri is not known to
American conchologists, but the description suggests V. colora-
densis basidens.

Dr. V. Sterki has sent a note on a Vertigo collected by Mr.
A. W. Hanham at Winnipeg, Manitoba, which I suspect to be
identical with arthuri. ‘‘Like coloradensis, though one speci-
men has somewhat of a rounded crest over the palate. There
15 a strong, white callus in the palate, thickest where the
short upper palatal plica merges into it, and thinner at the
lower palatal. It does not extend up to the suture or to the
base.

‘‘Length 1.6, diam. 0.9 mm.

“‘Length 1.5, diam. 0.8 mm.”’

Group of Vertigo modesta.

Moderately large species, 2 to 3 mm. long, without sharp
striation (except in V. m. snsculpta), and never having a basal
tooth, the tooth formula varying from 0-0-0 to 2-1-2.

It is a circumpolar Arectic and alpine group, comprising
many races with few teeth or none. The collections at hand
are deficient in Siberian and Greenland Vertigines, and I
am therefore leaving as species various forms which may
prove to be merely local races of V. modesta, such as V. hoppu,
V. krausseana and V. arctica. The arctic and subarctic forms
have teeth as follows:

Angular. Parietal. Columellar. Palatal.

V. krausseana .... 0 1 0 or trace. 0
V.arctica ........ 0 1 il Oorl
V.a extima . ..... 0 0 0 0
V. m.ulttima ..... 0 0 0 0
V.hopptt ........ 0 lor0 lor0 lor0

V. modesta ...... lor0 o 1 2
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It may turn out that the slight differences in size and teeth
are insufficient for separating these forms specifically, and the
subordination of all under V. modesta would not surprise me,
when series of specimens from Lapland, Siberia, and Green-
land can be brought together for comparison with the better
known boreal American forms of V. modesta.

Key to American species.

Shell cylindric-oblong or eylindric-ovate; 0 to 5 teeth.
V. modesta and allies, nos. 25-29.
V. rowell, no. 32.

Shell ovate, the spire strongly tapering; California.
5 small teeth. V. occidentalis, no. 25f.
Without teeth. V. dalliana, no. 30.

25. VERTIGO MODESTA Say. Pl. 10, figs. 1, 2; page 124, figs.
1, 2, 2a.

“‘Shell dextral, suboval, minutely wrinkled; apex obtuse;
whorls six; umbilicus distinet; aperture obliquely subovate;
labium with a prominent compressed semioval tooth equidis-
tant from the extremities of the labrum, and a somewhat conic
one rather below the middle of the columella; labrum not re-
flected, joining the preceding whorl at its upper extremity
with a curve; bidentate, lower tooth placed opposite to that
of the middle of the labium, the other smaller and placed a
little above. Length less than one-tenth of an inch. Inhabits
the Northwest Territory’’ (Say).

The eylindric-oblong shell is from tawny to cinnamon
colored, glossy, rather weakly striate, the striation more dis-
tinet on the middle whorls. The last whorl has a weak crest
behind the obtuse, brown outer lip, which expands 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, diam. 1.3 mm.; 514 whorls.

Labrador, westward, over the crest of the Rocky Mts.
(Field, B. C.) to Victoria and Nanaimo. Reported locally
in Maine, Vermont and Connecticut. Loess of Iowa (Iowa
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City, Des Moines) and Kansas (Phillips Co.). Alaska, abun-
dant. The typical modesta replaced in the Rocky Mountain
system and California by various weakly differentiated races.

EXPLANATION OF FI1GURES, p. 124.

Fig. 1. Vertigo modesta (Say). Photographic eopy of
Gould’s original figure of Pupa decora.

Figs. 2, 2a. Vertigo modesta (Say). Loess, Iowa City, Iowa,
no. 11657.

Fig. 3. Vertigo modesta (Say), form resembling V. arctica
‘Wallenb. Length 2.6 mm., Norton Bay, Alaska, no. 79561.

Figs. 4, 4a. Vertigo modesta ultima Pils. Norton Bay,
Alaska, no. 79562.

Figs. 5, ba. Vertigo modesta parietalis Anc. Wickersham's,
Miller Peak, Huachuca Mts., Arizona, no. 97509.

Figs. 6, 6a. Vertigo hoppi Moller. Photographic copies of
Moerch’s figures. .

Fig. 7. Vertigo occidentalis St. Type specimen.

Figs. 8, 8b. Vertigo modesta parietalis Anc. Bluff Lake,
San Bernardino Mts., Cal., no. 104659.

Fig. 8a. V. m. parietalis Anc. Cienaga below Bluff Lake,
no. 105167.

Fig. 9. Vertigo modesta castanea St. Mouth of Big Arroyo,
Kern R., Tulare Co., Cal., no. 115204.

Fig. 9¢. V. m. castanea. Wood’s Creek, Tulare Co., no.
115203.

Fig. 9b. V. m. castanea. Onion Valley, Kearsarge Pass,
Inyo Co., Cal., no. 115199.

Fig. 10. Vertigo modesta corpulenia (Morse). Photographic
copy of Morse’s figure.

Pupa modesta Say, Long’s Second Expedition, appendix,
1824, p. 259, pl. 15, fig. 5—Vertigo modesta (Say), PILSBRY
& VanarTa, Proe. A. N. S. Phila., 1900, f. 600, pl. 23, £. 2, 3,
6.—WmHiTEAVES, Ottawa Naturalist 1905, 171 (Kananaskis,
Alberta) . —JorNsoN, Fauna of New England, 13, Mollusca,
1915, p. 213 (Cape Elizabeth, Maine; Stonington, Conn.).—
Hanna & JornsToN, Univ. of Kansas Science Bull. vii, 1913,
p. 120 (Pleistocene of Phillips Co., Kansas).—Dall, Alaska,
Land and Freshwater Mollusks, p. 29, Harriman Alaska
Exped. xiii, 1905 (in Alaska at Killisnoo, Chilkat and Chilkoot
valleys, Pyramid Island, Portage Bay, Dyea, Klukwan, Point
Romanof at the Yukon delta; St. George Island! St. Paul
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Island! Unalaska! Rooluk Island, Unalga Pass! Akutan
Island! Popof Island, Shumagins, St. Paul, Kadiak Island!
Orca, Prince William Sound! Yakutat Bay! Berg Inlet,
Glacier Bay ! Muir Inlet!).—Pupa decora Gourp, Proe. Boston
Soc. N. H. ii, 1848, p. 263, fig. in text (region of Lake Su-
perior) —BINNEY, Terr. Moll. v, 1878, p. 201, pL. 71, f. 3
(Fort Resolution, Great Slave Lake).—Vertigo decora Gld.,
Mogsg, Amer. Naturalist i, 1868, p. 670 (Ascutney, Vt., L. L.
Thazter) —REeEINHARDT, S. B. Ges. Nat. Freunde, Berlin, 1883,
p- 39 (Portage Bay, Killisnoo, Kitlrachii, Kluguan, lower
Deji valley and on Pyramid Island, Krause).

An imperforate cylindric-oblong or somewhat ovate shell,
with short, rather small teeth arranged in form of a cross,
or not infrequently the upper palatal fold is wanting, es-
pecially in examples from the loess of Towa. It is widely
distributed in the Dominion of Canada and Alaska, and in
the loess formation of Iowa and Kansas.

V. modesta differs from typical V. m. corpulenta by the
more cylindric shell, with one whorl more, but intermediate
individuals or lots occur in the West. No specimens having
a distinet angular lamella are known from east of the Rocky
Mountains.

There are numerous forms and mutations, some of them
apparently subspecies characteristic of definite areas; others,
such as parietalis, often occur associated with various races
in the same colonies. The subspecific taxonomy is more or
less arbitrary, and the number of forms worth recognition
by name will vary with the material studied and the observer
until collections fairly covering the range of the species are
available.

“‘This is the most abundant and widely distributed species
in the north country.”” The type locality of modesta was
somewhere near or west of the western end of Lake Superior.
P. decora also came from the region of Lake Superior. The
two names were evidently applied to exactly the same race.
A photographic ecopy of Gould’s figure of P. decora is given
on p. 124, fig. 1.

It is a variable snail. A specimen from Labrador meas-
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ures, length 1.9, diam. 1.2 mm., and is closely striate on the
penult whorl.

Specimens from the loess of Iowa are quite variable in
form and size. Those figured measure:

Length 2.65, diam. 1.45 mm. (page 124, fig. 2¢, Iowa City).

Length 2.4, diam. 1.35 mm. (page 124, fig. 2, Towa City).

Length 2.3, diam. 1.2 mm. (plate 10, fig. 2, Des Moines).

The smallest of these, pl. 10, fig. 2, is rather strongly striate,
much as in V. concinnula.

It has also been found by Mr. A. A. Hinkley in loess at
New Harmony, Indiana, according to Dr. Sterki.

In a series from Dyea valley, Alaska, the size varies from
24x14 to 2.65x1.4 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 inter-
mediate between modesta and mut. pardetalis, or rather, it in-
cludes both forms. A specimen was figured in Proc. A. N. S.
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
(page 124, fig. 3), the parietal and columellar lamellae small.
Length 2.4 to 2.6, diam. 1.4 mm. It agrees rather closely
with the description and figures of V. arctica Wallenb., de-
scribed from Lapland, and I have no doubt is identical with
the form listed as arctica from Port Clarence by Westerlund
(Vega-Exped. Vet. Arbeten, iv, 163) ; 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 modeste found in the loess of Iowa and in Cali-
fornia. I do not here consider the question whether V.
arctice is distinet from modesta for the reason that I have no
Lapland examples of arctica.

Pupa borealis Morelet is generally admitted to be identical
with decora (modesta). A translation of the description
follows: Shell rimate, ovate-oblong, glossy, diaphanous, ful-
vous-corneous, regularly striate under the lens; whorls 6, a
little convex, the last compressed at base, forming a moder-
ate excavation. Aperture somewhat rounded oval, moderate,
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four-toothed: 1 pliciform tooth deep on the parietal wall, 1
columellar, the rest smaller, in the palate. Peristome simple,
straight, the columellar margin shortly dilated above. Length
3, diam. 1.5 mm. Kamchatka (Morelet).

Pupa borealis MorELET, Journ. de Conchyl. vii, 1858, p. 9.
—Prr., Monogr. vi, p. 311.—W. G. Binney, Terr. Moll. v,
1878, p. 211; Third Supplement, Bull. M. C. Z. xix, 1890,
p. 185, fig. in text; Man. Amer. Land Sh. p. 483.

Binney’s figure of a specimen from Petropaulovski shows
no upper palatal fold, and might be considered identical with
V. arctica; yet the teeth are so variable in these derivatives
of modesta that a single specimen is inconclusive.

‘Wallenberg’s figures of the form he calls V. shuttleworthiana
from Lapland look a good deal like modesta, the shells being
much larger than the true shuttleworthiana. See Malak. Bl.
v, pl. 1.

26a. Vertigo modesta ultima n. subsp. Page 124, figs. 4, 4a.

On the north shore of Norton Sound Mr. R. C. McGregor
obtained an entirely toothless form, having the shape and
striation of V. modesta, and probably merely a terminal mem-
ber of the mutation-series represented by the three-toothed
form found elsewhere on Norton Sound. Like the latter, it
is not distinguishable from the terminal forms of V. m. cas-
tanea 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, diam. 1.4 mm.

Length 2.5, diam. 1.5 mm.

25b. Vertigo modesta mut. parietalis Ancey. Pl 10, fig. 4.

‘‘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 corpulenta.
The surface is somewhat striate, as in modesta and corpulenta.
Length 2.45, diam. 1.3 mm. ; 514 whorls.
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Rocky Mountain region ete., the type locality Ogden
canyon, Utah.

Pupa corpulenta Morse var. parietalis ANCEY, Conchologists
Exchange ii, Dec. 1887, p. 80 (Ogden canyon, Utah).—Vertigo
modesta parietalis Anc., PILsBRY & VanarTa, Proe. A. N. S.
Phila. 1900, p. 601, pl. 23, f. 1.—HexprErsoN, Univ. of Colo.
Studies iv, p. 172 (Delta and Custer counties, Black Lake
Creek, Cockerell; North Park, Barber).—CockeERELL, Nau-
tilus xxv, 59 (Tolland, Colo.).—BErrY, Nautilus xxix, p. 127
(Big Snowy Mts., Mont.).

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 occurred
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 Arizonian 4nsculpte. In one lot from Simpson’s
meadow, Kings river, there are apparently adult shells having
5, 4 and 2 teeth (columellar and lower palatal). By individ-
uals these specimens could be referred to parietalis, modesta
and castanea.

Other Californian forms of the species are noticed under
occidentalis and castanea.

The size and shape are variable in the same lots. The
shorter shells having 5 whorls or even less, the larger fully

514 whorls.

Length 2.4, diam. 1.4 mm., Miller Pk., Huachueas (p. 124,
fig. 5).

Length 2.55, diam. 1.3 mm., Miller Pk., Huachucas (p. 124,
fig. 5a).

Length 2.4, diam. 1.3 mm., Boise Co., Idaho.

Length 2.7, diam. 1.35 mm., Boise Co., Idaho.

This form is far more generally distributed than the typical
corpulenta. In some places, as in in Ogden Canyon, the type
locality, the two ocecur together; but in most localities all of
the adult shells are parietalis. As forms with the parietalis
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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 distribu-
tion. Typical V. modesta is a more cylindric form which has.
mutated from long parietelis 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 perhaps be retained.

Fig. 4 is from an Ogden Canyon specimen.

Professor Cockerell has reported a form from Tolland,
Gilpin Co., Colorado, under the name V. m. parietalis, with
the following note ‘‘Rather small for parietalis, but over
2 mm. long; palatal plicae long, as is concinnula; shell clear
chestnut ; aperture strongly elbowed above. This is apparently
a distinet race, between parietalis and concinnule, but hardly
recognizable by a separate name. Ancey’s name’ ingersolli
certainly included such forms as this, and could be so re-
stricted without much risk of error’’ (Nautilus vol. 25, Sept.,
1911, p. 59).

See also under V. m. castanea, p. 134, for notes on parietalis
forms of the San Bernardino Mts., Cal.,, figured on p. 124,
figs. 8, 8a, 8b.

25¢. Vertigo modesta corpulenta (Morse). PL. 10, fig. 3.

Shell rimate perforate, elongate ovate, finely striated,
polished, translucent, 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 mar-
gin, one on the columellar margin, and two on the labrum;
peristome slightly thickened and reflected. Length, .10 inch;
breadth .06 inch (Morse).

Nevada: Little Valley, Washoe Co., type loc., on the east
slope of the Sierra Nevada, 6500 ft. above the sea, R. E.
Stretch.

Isthmia corpulenta Morse, Am. Lye. Nat. Hist. N. Y., viii,
1865, p. 210, f. 7.—Pupa corpulenta Morse, BINNEY, Land and



AMERICAN SPECIES OF VERTIGO. 131

F.-W. shells of N. A. i, 1869, p. 238; Terr. Moll. v, p. 201;
Man. Amer. L. Sh., 1885, p. 172, f. 163.—Vertigo modesta
corpulenta (Morse), PrsBry & Vawarra, Proe. A. N. S.
Phila. 1900, p. 601, pl. 23, f. 7—HENDERSON, Univ. of Colo-
rado Studies iv, p. 172 (Colorado: Los Pinos Agency, Inger-
soll; Center and Delta counties, CkIL.).

Decidedly more obese than V. modesta, of only about 414
whorls. The crest behind the lip is distinct, and the four
teeth are short, the lower palatal being tubercular or very
short. Usual length 2.2, diam. 1.35 mm., to 2.45 x 1.4 mm.
A photographic copy of Morse’s figure is given on page 124,
fig. 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 econtaining corpulenta, have
parietalis also.

25d. Vertigo modesta insculpta n. subsp. Pl. 10, figs. 12, 13.

The shell is similar to V. m. parietalis in teeth, but differs
by the distinet, rather sharp striation of the penult and ante-
penult whorls, sometimes also the last. Length 2.6, diam.
1.35 mm.

Arizona: Bill Williams Mt., Coconino Co., Ferriss; Santa
Catalina Mts. in many localities, 9000-9500 ft., the types from
Mt. Lemon, 9500 ft.; White Mts., Apache Co.; Blue River and
Rim of Blue Mts., Graham Co.; Chiricahua Mts., at head of
Cave Creek and Long Park, about 8000 ft., Ferriss. New
Mexico: Black Range, in the forest zone, Ferriss & Pilsbry.

It differs from the southern form of V. concinnula by the
larger size and typically shorter palatal folds, yet there is a
certain amount of intergradation in both characters. In the
Black Range, especially, there are often short specimens, down
to 2.25 mm. long. Each of the ranges which ascends into
the zone of coniferous forest appears to have either a smaller
(concinnula) or a larger (insculpta) stock, in the average
distinguishable, though individuals are often perplexing. The
distinction is rather finely drawn, yet such as it is, has been
reached after examining some thousands of fresh shells.
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Specimens from Bill Williams Mt., in northern Arizona are
particularly sharply striate. They were recorded as V. con-
cinula in Proc. A. N. 8. Phila. 1911, 197, but on account of
their size, 2.4 to 2.5 mm. long, 1.4 wide, they appear more
properly placed here. The locality is far north of others
known, yet the whole intervening region is still unexplored
for shells.

The specimens from the Chiricahua range, which were form-
erly recorded as V. modesta parietalis and V. concinnule ap-
pear to be better placed here. They measure 2.4 to 2.5
mm. long.

At several places in the Santa Catalinas Mr. Ferriss found
beautiful albino specimens. They have the translucent wax-
like texture of Gastrocopta pentodon or corticaria. In every
case they occurred in colonies of cinnamon-brown shells.

25e. Vertigo modesta castanea Sterki. Pl. 10, figs. 5, 6.

‘“Shell oblong or cylindric-oval, glossy, somewhat translu-
cent; 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, diam. 1.4 mm.”’
(P. & V.). p

California: Lake Co., Hemphill; Fish Camp, Fresno Co.,
H. Hemphill, type loc.; 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., S. B.
Co., 8. S. Berry.

Vertigo castanea STERKI, Nautilus vi, 1892, p. 5 (Lake Co.;
name only).—Pupa castanes Sterki, Pinspry, Nautilus xi,
1898, p. 119 (name only).—Vertigo modesta castanea Sterki,
PiusBrY and VanArTa, Proe. A. N. S. Phila. 1900, p. 602, pl.
23 f.4, 5 (Fish Camp).—Lowg, Nautilus xxx, p. 95 (Wawona
Meadow, Cal.).

This form was recorded from Lake Co. by Dr. Sterki, but
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without description. It was first described and figured from
Fresno Co. specimens, the type being no. 11655 A. N. S. P.
(pl. 10, fig. 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 124, fiz. 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.

A very minute but distinet upper palatal fold is seen in
some specimens, as no. 115204, from mouth of big arroyo, Kern
River, Tulare Co. (page 124, fig. 9). Others of the same lot
have three teeth, and in others a minute angular lamella is
developed also. The teeth are best developed in specimens
from Rae Lake (pl. 10, fig. 5), some of which would be re-
ferred to parietalis were they not associated with others more
or less deficient in teeth, or without 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 124, fig. 9b, but having the
crest and lip of adult character. Two from Onion valley,
Kearsarge Pass measure:

Length 2.5, diam. 1.4 mm. (normal).

Length 2.3, diam. 1.5 mm. (page 124, fig. 9b).

The more cylindric shape and the distinet erest behind the
lip distinguish this race from V. occidentalis. 1 have not
seen specimens from Lake Co., but the other localities are well
represented in the collection of the Academy.

V. m. castanea, in some of its forms, does not seem distin-
guishable from V. arctica and V. m. ultima so far as I can see;
yet as it has some different mutations, the localities are re-
mote, and none have been found in the intervening territory,
it may belong to an independent, parallel line of differentiation
of the modesta-parietalis stock. On the other hand, there may
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possibly be unknown intermediate links in the distribution
between Alaska and California.

Perplexing forms are found in the occidentalis territory of
the upper San Bernardinos, where Mr. S. S. Berry has col-
lected many specimens, such as those listed by him as V. m.
parietalis (Nautilus xxx, 38). Figs. 8, 8a, 8b, on page 124
represent specimens having the subeylindric shape of
parietalis; there is a very small crest close behind the lip
(smaller than in parietalis, but larger than in typical occiden-
talis). 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 ex-
amples which seem to be adult, there is no angular lamella.
The columellar lamella is usually deeply immersed. The base .
is minutely perforate, or in some specimens scarcely so.
Length 2.5, diam. 1.35 mm., or slightly smaller. It seems to
be an intermediate stage between parietalis, castanea and
occidentalis, some individuals resembling one, others another
of these races.

25f. VERTIGO occIDENTALIS Sterki. Pl. 10, fig. 11; page 124,
fig. 7.

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, some-
what glossy, subopaque when adult, of 414 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 la-
mella 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, diam. 1.25 mm. ; 414 whorls (type, p. 124, fig. 7).

Length 2.2, diam. 1.4 mm., aperture 0.95 mm.; 414, whorls

(topotype).
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California: San Bernardino Mts., at Bluff Lake, 7,550 ft.,
type loc.; also Bluff Lake cienaga, in the cienaga just north,
and along the ‘‘New England Trail,’” 7500 ft. ; cienaga west of
Green Valley, 6900 ft., S. S. Berry.

Vertigo occidentalis STERKI, Nautilus xxi, Dee., 1907, p. 90.
—PiLsBrY, Nautilus xxi, Apr., 1908, p. 133, pl. 11, f. 5.—
Berry, Nautilus xxiii, Nov., 1909, p. 75.

The original description was from a single specimen, which
seems not quite mature, drawn in page 124, figz. 7 (no. 1860
coll. Berry). An older shell from the type locality, pl. 10,
fig. 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 distinetly perforate base,
as well as the smaller teeth, distinguish occidentalis from
V. m. parietalis; the columellar lamella, too, appears to be a
little more immersed than in parietalis, and there is no crest
behind the peristome.

I have not been able to satisfy myself about the status of this
snail. On aceount of the ovate, tapering shape, I am dis-
posed to give it specific rank, as Dr. Sterki has done ; yet there
appear to be some equivocal forms connecting with V. m.
parietalis, which influenced me to use the subspecific form.
No doubt the examination of large series from the original
locality will clear up this uncertainty—either demonstrating
intergradation or a constant difference.

26. VerTico HopPu (Moller). Page 124, figs. 6, 6a.

‘‘Shell dextral, eylindrie, 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 convexly-conic. Whorls 5 or 714, convex,
suture deep, ascending in front; columella 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 23/, diam. 1 mm.”’ (Moerch.).

Greenland : Nisik, in the Kusukfjord; Igaliko; different
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places in Amaraglik, in the small willow thickets by the ruins;
Ekalluit at about 400-500 ft. above the sea (Moller).

P. [upa] hoppii MoLLER, Index Molluscorum Groenlandiae,
1842, p. 4—PrErrrER in Kiister, Conchyl. Cab. p. 163, pl. 19,
£. 29, 30; Monogr. ii, 328; iii, 536; viii, 366.—BINNEY, Bost.
Journ. vii, p. 147, pl. 7, £. 2.—WESTERLUND, Malak. Blatter
xxii, 1870, p. 57.—W. G. Binnruy, Terr. Moll. vol. v, 1878, p..
198, f. 102? (Greenland; Anticosti I1.).—Pupa (Vertigo)
hoppwe Moll., MoercH, Amer. Journ. Conch. iv, 2868, p. 30,
pl. 3, £. 6-9.—Vertigo hoppii Moller, DarLr. Alaska, Land and
Fresh Water Moll., p. 29.—Pupa steenbuchii Beck, Verz. Kiel.,
1847, p. 76 (nomen nudum,).

I have not seen this species, which evidently stands close to
V. modesta, differing by the more reduced palatal folds.
Moreh notes that ‘it looks most allied to Pupa arctica
Wallenb.”” e states that ‘‘the figure of Kiister is very bad.”’
Those he gives, from pen drawings by Moéller, do not look much
better. Some show parietal and columellar lamellae, others
none. Two of these figures are copied in my figs. 6, 6a.

A var. with ‘‘the shell hyaline, glossy, white, destitute of
epidermis,”” based upon ‘‘several live specimens with and
without teeth, at Amaraglik,”’ is noted by Méreh.

The localities Ungava, Labrador, and Anticosti Island are
doubtful, and may perhaps refer to some form of V. modesta
Say. ’

Westerlund states that an example of this species from
Greenland, in the Berlin Museum, is much larger than P.
arctica Wallenb., almost larger than P. laevigata Kok., has a
far more rounded aperture, and there is no trace of a tooth
in the palate.

27. VERTIGO KRAUSEANA (Reinhardt).

Shell dextral, long-ovate, rimate, reddish brown, but litile
shining, the surface closely and finely striate under the lens.
‘Whorls 5, convex, parted by a deep suture, the last three of
about equal width, but gradually and regularly inereasing in
height, the last whorl forming about two-fifths the total height
of the shell, not ascending to the aperture. The aperture is as
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high as wide, the columellar border nearly vertical, reflected
above, dilated inwardly; outer margin somewhat angular to-
wards the insertion, the basal margin semicircular. On the
parietal wall a weak, short tooth stands deep within, behind
the callus connecting the lip-margins, while the columella is
toothless. Behind the aperture there is sometimes a very weak
indication of a callus [crest] parallel to the outer margin.
Length 2.2, diam. 1.2 mm. (Reinh.).

Siberia : Chukehi Peninsula, at Pooten (Poot) ; branches of
St. Lawrence Bay; Ratmanof Harbor (Krause). Alaska, at
Chilkat Inlet.

P. [upa] krauseana REiNHARDT, S. B. Ges. Nat. Freunde,
Berlin, 1883, p. 38.—Vertigo krauseana Reinh., DarL, Alaska,
Land and Fresh Water Moll., p. 32 (Chilkat Inlet?).

“Only a few examples show a weak, tubercular elevation
on the columella. The species stands near the Greenlandie
P. hoppei Méller, in dentition, but the latter is distinguished
by the more plump, ventricose shape, paler color, smoother
and glossy surface and greater transparency’’ (Remnh.).

This appears likely to prove merely a race of V. modesta,
but as it is not known to me autoptically and is smaller than
any Alaskan specimens I have seen, it is here allowed specific
rank. I have seen modesta and modesta castanea as short as
2.3 mm., but they were associated with larger specimens.

28. VErTIGO DALLIANA (Sterki). PL 11, fig. 1.

Shell conic or ovate-conie, of greenish-horn color, transpar-
ent, finely irregularly striate in the lines of growth, polished;
whorls 414, well rounded, with deep suture, rather rapidly in-
creasing, the last occupying about 34 of altit., towards the aper-
ture somewhat ascending on the penultimate. Aperture la-
teral, somewhat oblique, subovate with just perceptibly flat-
tened palatal margin; margins approximate, the ends pro-
tracted ; 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 lamellee (Sterks).
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Length 2.1, diam. 1.35 mm.

California: near Clear Lake, Lake Co., Hemphdll.

Pupa dalliana STERKI, Nautilus iv, June, 1890, p. 19; Au-
gust, 1890, p. 39, pl. 1, f. 2—W. G. Binney, Fourth Suppl.
Terr. Moll. v, in Bull. Mus. Comp. Zool. xxii, 1892, p. 195, fig.
in text—Vertigo (Haplopupa) dalliana Sterki, PILsBRY,
Nautilus xi, 1908, p. 119.

“‘The specimens before me were fifteen, fresh, remarkably
uniform in their whole appearance; all were more or less cov-
ered 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 ovate, Say, but by a good eye or under a glass
is at once recognized as something else, by the rounded aper-
ture and the absence of lamellae’’ (Sterki).

The color is grayish-olive. There is a deep and rather long
crevice but no umbilical perforation. It resembles V. m. occi-
dentalis 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 toothless member of the V.
modesta group, the end product of a tooth-degeneration series.
In the modesta and californica groups there are many forms
showing various stages of this process. - V. m. occidentalis ap-
pears to be the most nearly related species.

By a typographical or other error the length was given as
1.2 mm. instead of 2.1, in the original description. The type
specimen is here figured, no. 416 Sterki collection.

Group of Vertigo californica.

Nearctula SteErk1, Nautilus vi, 1892, p. 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.

These forms are approached so closely by some of the
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V. modesta group that a distinetion may be impracticable;
yet the want of any trace of a crest behind the lip 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 cali-
fornica group inhabits low levels, while the modesta group is
restricted to the colder Canadian and Transition zones, at
higher elevations in California, descending to low levels only
in the north.

Key to species and subspecies.

1. Sculpture of rather strong oblique riblets. 2.
Surface striate but not distinctly ribbed; about 2.5 mm.
long. Four well developed teeth. V. rowelli, no. 30.

2. Aperture having 4 teeth, at least the columellar, parietal
and lower palatal well developed. 3.
Aperture having 3 small teeth. Monterey.

V. c. trinotata, no. 29a.

Aperture having 1 tooth, the parietal, or none. 6.
3. About 2.5 x 1.3 mm. ; parietal lamella not entering deeply.
San Franecisco. V. californica, no. 29.

Shell smaller or narrower; parietal lamella long, entering

rather deeply. Monterey southward, and the islands. 4,

4. Shell 2 to 2.5 mm. long. V. c. elongata, no. 29d.

Shell 1.75 to 2 mm. long; whorls short. 5.

5. Sculpture strongly developed. S. Catalina and S.

Clemente. V. c. catalinaria, no. 29e.
Sculpture weaker and irregular, Cypress Point.

V. c. cupressicola, no. 29f.

6. San Diego southward. V. c. diegoensis, no. 29b.

Placer county. V. ¢. cyclops, no. 29c.

- 29. VERTIGO CALIFORNICA (Rowell). PL 9, figs. 1, 2.

‘“‘Shell rimate subperforate, elongate ovate, thin, dark horn
colored, with oblique rib-like strise ; apex obtuse; deep suture;
with 5-6 convex whorls, the last a little compressed at the
aperture; aperture oblique, suborbicular, armed with four
white denticles: one lamelliform, strongly developed, slightly
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twisted, on the parietal wall, one on the columella, and two
deeply seated within or near the base of the aperture; peris-
tome slightly expanded, columella margin somewhat reflected.
Long. 214, diam. 1 mm.”’ (Rowell).

California : San Franciseco, Rowell and others.

Pupa californica RowerL, Ann. Lye. Nat. Hist. of N. Y.,
vii, Jan., 1861, p. 287.—Branp, Ann. Lye. viii, 1865, p. 166,
fig. 12.—BinnNEY, Terr. Moll. vol. v, 1878, p. 202, f. 107.—
Sterki, Nautilus iv, May, 1890, p. 8.

The figures are from paratypes received from Mr. Rowell.

V. californice differs from all other American Vertigos by
its sculpture. The initial 114 whorls are 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 con-
traction behind the narrowly expanded outer lip; columellar
border is well dilated. Both ends of the lip are somewhat
calloused in fully adult specimens.

In the typical subspecies the four teeth are well developed
as a rule, but 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.

Length 2.65, diam. 1.35 mm.; 514 whorls.

Length 2.5, diam. 1.3 mm.

The size and shape are rather variable in a lot from San
Francisco received from Dr. R. E. C. Stearns: length 2.6,
diam. 1.4 mm., to length 2.25, diam. 1.25 mm. ; the shorter ones
ovate, the longer cylindrie.

Besides the typical form, which is known to me from San
Francisco only, the following local races have been defined :

29a. Vertigo californica trinoteta (Sterki). 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’’ (Sterks).

Length 2.25, diam. 1.15 mm.; nearly 5 whorls.
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California : Monterey, Hemphill.

[Pupa californica) var. trinotata SteErRKI, Nautilus iv, June,
1890, p. 18.

The figure is from a paratype.

29b. Vertigo californica diegoensis (Sterki). PL 9, figs. 8, 11.

““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, which is an inter-
mediate one’’ (Sterks).

California: San Diego, H. Hemphill, type loc. Lower
California: San Ramon, C. R. Orcutt.

[Pupa californica] var. diegoensis STERKI, Nautilus iv,
June, 1890, p. 18.—Vertigo diegensis St., BErry, Nautilus
xxx, p. 83 (False Bay near Asher Station).

In the specimens from San Ramon the parietal lamella is
sometimes well developed, and there is very rarely a tuber-
cular palatal fold, as in pl. 9, fig. 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 relation-
ship, but to parallel evolution.

Length 2.65, diam. 1.35 mm.; 514 whorls.

Length 2.35, diam. 1.25 mm.; 5 whorls.

29c. Vertigo californica cyclops (Sterki). PL 9, fig. 3.

‘‘Large, conic or ovate eonie, or turriculate, umbilicated,
rib-like strie rather strong; whorls 5, well rounded, with deep
suture, the last occupying more than 14 alt.; aperture sub-
ovate or nearly circular, margins much approximate and the
ends protracted, peristome shortly but decidedly expanded;
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’’ (Sterks).

Length 2.7, diam. 1.45 mm.; 5 whorls.
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California: Rocklin, Placer Co. (25 miles northeast of
Sacramento), Hemphill.

[Pupa californica] var. cyclops STErki, Nautilus iv, June,
1890, p. 18.

A paratype is figured. It isslightly larger than Dr. Sterki’s
type. ‘‘Some specimens have no columellar lamella, and some
have a small palatal fold’’ (Sterki, in letter).

29d. Vertigo califormica elongata (Sterki). Pl 9, fig. 4.

““A little smaller and generally more cylindrical than the
type; a part are even long cylindrical having the appearance
of an Isthmia [Truncatellina]. The coloration is somewhat
paler and the lamellae are well formed’’ (Sterk:).

Length 2.5, diam. 1.2 mm.; 6 whorls.

Length 2.25, diam. 1.1 mm.; 514 whorls.

Length 2.1, diam. 1.2 mm. ; 5 whorls.

California: San Clemente Island, Hemphill, type loec.
Santa Barbara I., Hemphill.

[Pupa californica] elongata SteErki, Nautilus iv, May,
1890, p. 8.

Fig. 4 is from a paratype. The parietal lamella is de-
cidedly 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.

This race is intermediate between V. californica and V. c.
catalinaria.

29¢. Vertigo californica catalinaria (Sterki). Pl 9, figs. 5, 6.

‘‘Small, rather short, pale horn colored ; shell thin, delicate;
rib-like striee less numerous and relatively larger; the whorls
are less high, which gives the shell a different appearance.
All lamellae are present and well formed, especially the aper-
tural [parietal]’’ (Sterksi).

Length 1.75, diam. 1.05 mm.; 514 whorls.

California: Santa Catalina I., Hemphill, type loe.; also
San Clemente I. and Santa Barbara 1., Hemphill.

[Pupa californica] var. catalinaria Sterki, Nautilus iv,
May, 1890, p. 9.
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““One peculiarity is that in about one-third of the examples
a part of the shell is wanting, always on the side of the aper-
ture, 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, as in V. c. elongata, 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 perplex-
ing. 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 seem referable to
elongata. 1f it were not for these examples, I would consider
catalinaria specifically distinet.

29f. Vertigo californica cupressicola Sterki, n. subsp. Pl 9,
fig. 10.

Small, eylindrie, 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.

California: Cypress Point, Monterey, S. S. Berry, J. C.
Paine. Type 118835 A. N. S. P.

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.

30. VErTIGO ROWELLIT (Newe.). PL 9, fig. 7.

Shell perforate, oblong-ovate, dark horn-colored, shining,
translucent, finely striated; apex obtuse; whorls 5, convex;
aperture truncately ovate, armed with 4 teeth : one prominent
and plicate on the columella, 3 deeply seated within the
aperture; peristome slightly reflected. Long. 2, lat. 1 mm.
(Newc.).

California: near Oakland, Newcomb, type loc.; cienaga
north of Bluff Lake, San Bernardino Mts., S. S. Berry.
Oregon : Douglas county, F. H. Andrus.
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Pupa rowellis NEwcoms, Ann. Lyceum of Nat. Hist. N. Y.,
vii, April, 1860, p. 146.—BrAND, Ann. Lye. viii, p. 166, fig. 11.
—W. G. BinNEY, Terr. Moll. v, 1878, p. 202, fig. 106 (near
Oakland, Monterey, San Bernardino, El Dorado Co.) ; Man.
Amer. L. Shells, p. 483 (Alameda Co.).—Vertigo (Nearctula)
rowelli Newe., STErKI, Nautilus vi, 1892, p. 5.

With the teeth like V. californica, this species differs by
its smoother surface. Under a lens there are delicate, irregu-
larly spaced thread-like striz corresponding to the far stronger
riblets of V. californica. The color is somewhat brownish
olive. Specimens from Douglas eounty, Oregon measure:

Length 2.7, diam. 1.5 mm,

Length 2.65, diam. 1.35 mm.

A single example was found in a lot of V. a. sanbernardi-
nensis from the San Bernardino Mts. It measures 2.48 x
1.35 mm.

Subgenus VERTILLARIA 1. subg.

Shell oblong, with the columellar lamella in form of a blunt
vertical plate, other teeth short; outer lip biarcuate. In the
type species there is no angular lamella or basal fold, and
the upper palatal fold is minute or wanting.

Type V. oscariana. Austroriparian, from Florida to Texas.

The blunt, vertical columellar lamella, parallel to the axis,
is entirely unlike other American species of Vertigo, being
comparable to that of Vertilla angustior. I suspeet Vertilla
may be the most nearly related form, though the American
species has the lower palatal fold mueh larger than the upper,
and there is no angular lamella. The deep external furrow
of the last whorl suggests that an ancestral form had a long
lower palatal fold, though the present species is rather de-
generate in teeth. There is no external crest and no palatal
callus.

31. VERTIGO 0scARIANA Sterki. PL 8, figs. 8, 10, 11.

“‘This is the most peculiar of our species. It is the size of
malium, but oblong with either end nearly equally pointed,
the last whorl being considerably narrowed and flattened to-
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wards 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 inside,
lamellse 3, whitish, rather small: one apertural [parietal], one
columellar, longitudinal, and the inferior palatal; sometimes
there is also a very small superior palatal. Length 1.5, diam.
0.8 mm.”’ (Sterkq).

Length 1.45, diam. 0.8 mm.; nearly 5 whorls.

Length 1.53, diam. 0.85 mm.

Florida : Mosquito Island, Volusia Co., type loc., Oscar B.
and G. W. Webster; Grassy Key, Raybon. Alabama: Ever-
green, Conecuh Co., H. H. Smith. Louisiana: S.-W. cor.
Madison Parish, Bayou Macon, C. B. Moore. Arkansas: Keller
Place Lianding, Ouachita R., Calhoun Co., C. B. Moore. Texas:
Guadalupe R. near New Braunfels, Ferriss and Pilsbry.

Vertigo oscariana STERKI, Proe. A. N. S. Phila. 1890, p. 33;
reprinted in BINNEY, 4th Suppl. Terr. Moll. v, Bull. M. C.
Zool. xxii, 1892, p. 197, fig. —, Nautilus iii, 1890, p. 136; iv,
1890, p. 39, pl. 1, £f. 5—PiLsBrY, Proc. A. N. S. Phila. 1906,
p. 147.—Crarp, Nautilus xxviii, 1915, p. 137, pl. 6, £. 8.

The surface is delicately but rather sharply and regularly
striate, most conspicuously so on the penult whorl. The colu-
mellar lamella is rather blunt and thick, the lower end vertical,
the upper slanting slightly inward. The parietal lamella is
short and rather high. Figured from the type, no. 60463
A.N. S.

It varies in degree of inflation, as the figures show. Dr.
Clapp has noted that the specimens from Evergreen, Alabama,
are nearly smooth, showing only obsolete striation. One meas-
ures 1.45 x 0.8 mm. The Texan form is also nearly smooth,
1.7 x 9 mm., and some have a thin palatal callus. All of the
localities given are for specimens in coll. A. N. S,

It is an isolated species, without near relatives in our fauna.

Subgenus ANGUSTULA Sterki.

Angustula SterkI, Proc. U. S. Nat. Mus. xi, 1888, p. 378,
for V. milium and V. venetzii; Nachrbl. d. m. Ges. 1889, p.
117.—Vertilla P. & V., Proc. A. N. S. Phila. 1900, p. 597.
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Angular, parietal and columellar lamellae are strongly de-
veloped, 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.
malium.

The peculiarities of Vertigo milium were first fully worked
out by Doctor Sterki, who considered it related to the Euro-
pean V. angustior (venetzii) ; but the relation seems to be one
of partial parallelism rather than of direct affinity. I may
mention that Dr. Sterki now considers the  relationship
doubtful.

The two species differ as follows:

V. milium. V. angustior.
Dextral. Sinistral.
Columellar lamella running Columellar fold spirally as-
downward inwardly. cending inwardly.
Lower palatal fold entering Upper palatal fold entering
deeply. deeply.

Angustula has some features in common with the Cali-
fornian species of Sterkia, particularly the well-separated
angular and parietal lamellae and the descending inner end
of the columellar lamella; but there is probably no direct
relationship.

Dr. O. Boettger has considered V. ovatula, of the German
upper Oligocene and lower Miocene, to be closely related to
V. midium. 1 have not seen that species, but as the form
of the columellar lamella as figured is entirely different in
V. ovatula and V. milium, the former evidently does not be-
long to Angustula.

Two species are known: V. méium, no. 32, in which there
is a moderate swelling behind the outer lip, and V. bermu-
densis, no. 33, having a very high, massive crest.

32. Vermico Miiom (Gld.). Pl 13, figs. 1 to 7.

‘‘Shell minute, of a globosely-oval form, color a light chest-
nut; whorls four or somewhat more, obviously wrinkled
obliquely, rather convex ; apex bluntly rounded ; suture deep;
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aperture half the width of the last whorl, heart-shaped, the
apex being at the right posterior angle; the transverse margin
is nearly direct; the outer lip is scalloped by an indentation
of the lip ; the remainder of the margin is regularly arcuated;
lip white, slightly everted ; throat with six teeth, two of which
are on the transverse lip, equidistant; one, with a tubercle at
its base, is on the middle of the columella, and nearly at right
angles with the preceding, and is the largest; a fourth is on
the indenture of the outer lip, directed between the two on
the transverse lip ; and two smaller ones, more retired within
the shell, are equidistant between the two last mentioned;
umbilicus large and deep. Length less than 1/30 of an inch:
breadth 1/40 of an inch’’ (Gould).

Maine to Florida, west to South Dakota, Grand County,
Colorado and southeastern Arizona; Tampico, Mexico;
Jamaica. Type locality Oak Island, Chelsea, near Boston.

Pupa milium GourLp, Boston Journal of Natural History
iii, pt. 3, 1840, p. 402, pl. 3, £. 23; iv, p. 359, 1843 ; in Binney,
Terr. Moll. ii, p. 337, pl. 71, £. 1; Invert. Mass. p. 187, f. 118.
—Apawms, Vermont Moll., p. 157.—Vertigo milium Gld., W. G.
Binney, Terr. Moll. v, 1878, p. 215, pl. 71, f. 1; Man. Amer.
Land Shells, 1885, p. 332, f. 361.—Mogrsg, Amer. Nat. i, 1868,
p. 669, f. 65, 66.—STERK], Proc. U. S. Nat. Mus. xi, 1888, p.
377, pl. 42, f. 10, 13; Nautilus xxix, 123 (Geneva, O0.).—
‘WALKER, Moll. of Michigan, 1906, p. 515, f. 146, 147 (Newaygo,
Kent, Bay, Oakland, Washtenaw and Lenawee counties) ; Nau-
tilus xxxi, 54, 56 (Chester Shoals and Palm Beach, Fla.).—
JorNsoN, Fauna of New England 13, 1915, p. 215 (Me.,
Vt., Mass.).—DanIeLs, 27th Ann. Rep. Dep. Geol. and Nat.
Res. Indiana, 1902, p. 632 (Steuben Co., Brookville, Lawrence-
burg, Dunreith, Ind.).—Ovgr, Nautilus xxix, 91 (Chamber-
lain, Brule Co., S. Dak.).—VanarTa, Naut. xxviii, 11 (Sussex
Co., N. J.).—PrirsBrY, Nautilus xiv, 74 (Cape May, N. J.);
xxv, 35 (Atlantic City, N. J.).—HaNNA, Nautilus xxiii, 95
(Douglas Co., Ks.).—HinkLEY, Nautilus xxi, 77 (Tampico).—
HansaMm, Nautilus x, 101 (Quebec).—CrADWICK, Nautilus
xix, 58 (near Milwaukee).—CkLL., Nautilus iii, 21 (Kremm-
ling, Colo.).—SmrtH, Nautilus xx, 90 (Otsego Co., N. Y.).—
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Stupakorr, Nautilus vii, 135 (Allegheny Co., Pa.).—PRrIME,
Nautilus viii, 70 (Long Island, N. Y.).—Garp~ER, Naut. viii,
76 (Long Island).—SareENT, Naut. ix, 89 (Clearwater,
Minn.).—PrEas, Naut. vii, 68 (Henry Co., Ind.).—Pupa
mallium SowerBy, Conch. Icon. xx, pl. 18, f. 164.

Gould’s description and figure are not quite correct in some
points; evidently the columellar lamella and lower palatal fold
were not fully seen. The color of the shell is cinnamon or
paler. The last whorl has an external impression over the
lower palatal fold; there is a swelling in front of the im-
pression and 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 is high and long, entering deeply. The
high columellar lamella enters horizontally at first, then
turns downward, being crescent-shaped. (Its downward con-
tinuation was mistaken by Gould for ‘‘a tuberecle at its base’’).
The upper palatal fold is long and high, slightly curved.
Lower palatal is a little immersed, high, thin and enters to
the dorsal side, where it curves downward (fig. 5). Both
palatal folds are rather thick and tapering at their outer ends.
The basal fold is somewhat immersed, short and high. There
is sometimes a small, tubercular suprapalatal fold. The outer
lip is somewhat expanded and strongly biarcuate. The
parietal callus is generally rather thick.

Length 1.75, diam. 1 mm. ; 5 whorls. Cleveland, Ohio, fig. 1.

Length 1.38, diam. 0.8 mm.; 5 whorls. Cleveland, O., fig. 3.

Length 1.65, diam. 0.85 mm. Vermont, fig. 7.

Length 1.4, diam. 0.9 mm.; 414 whorls. Volusia Co., Fla.,
fig. 6.

V. milium shows but little variation in the teeth, though in
some examples the lower palatal fold emerges further than in
others, and the degree of curvature of its inner end varies
somewhat. The size and contour of the shell, however, are
quite variable, as will be seen by reference to the measure-
ments and figures. In one lot I found the length from 1.38
to 1.75 mm.

The shortest specimens seen (but generally associated with
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others of normal shape) are from the Gulf States. In a speci-
men from ‘‘Mt. Taylor,”’ an artificial mound on the St. Johns
River, south of Volusia, Florida, the diameter is two-thirds
of the length (pl. 13, fig. 6). Examples from Arizona and
Tampico, Mexico, appear to be normal in shape and teeth.

Specimens from Brownstown, St. Ann’s, Jamaica, have
strongly developed teeth, the inner end of the lower palatal
fold scarcely bent downward, the shape normal. Length 1.2
to 1.25 mm.

33. VERTIGO BERMUDENSIS n. sp. Pl. 13, figs. 8, 9, 10, 12.

The shell is minute, oblong, gray, irregularly rather weakly
striate but not polished on account of a microscopic granula-
tion. Whorls rather strongly convex, the suture appearing
margined by translucence of the shell; last whorl convex in
front but becoming flattened and tapering downwards dorsally.
Some distance behind the aperture there is a very high, mas-
swe, rounded crest, followed by a deep contraction, in which
there is a pit behind the prominence of the outer lip. The
aperture is piriform, having teeth arranged as in V. milium.
The angular lamella is rather long and emerges further than
the parietal, which is very long and curved, entering spirally.
The columellar lamella is somewhat immersed (sometimes in-
conspicuous in a front view) ; it enters horizontally, then turns
downward along the axis, much as figured for V. milium.
The stout upper palatal fold emerges to the palatal callus.
The lower palatal arises farther inward, is high and lamellar,
penetrating to the dorsal side where it turns downward
slightly. The basal fold is absent, or represented by an in-
distinet callus. The peristome is well expanded and projects
forward in a rounded ‘‘auricle’’ above the middle of the
outer margin.

Length 1.45, diam. 0.8 mm.; 5 whorls.

Bermuda: around Chureh Cave, Paynter’s Vale, near
Tucker’s Town (S. Brown, Arthur Haycock).

This species has about the size and shape of V. milium,
from which it differs chiefly by the enormous development of
the oblique crest behind the lip. The much larger V. numel-
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lata has a similar crest, the lower palatal fold is long, also, and
the angular and parietal lamellae similar in position; yet it
has not the peculiarly shaped columellar lamella of Angustula.

Pupa eyriesii Drouet, of Guyana, which I have placed in
the genus Sterkia, has about the size of this species, but as
nothing was said of the extraordinary crest, it appears to be
quite different. I have not seen it.

I1. JapAN AND EASTERN ASIA.

Vertigo appears to be generally distributed in Japan, the
maritime provinee of Siberia and northward to Bering Strait,
though there are as yet but few records, widely scattered over
a vast area. The insular species are known by shells brought
together by Mr. Y. Hirase of Kyoto. For those of the main-
land we depend upon records which leave much to be de-
sired in point of illustration, and in some cases, possibly,
of precision.

The Japanese species (except V. dedecora) are quite similar
to forms of North America and Europe, and belong to the
same groups. Like Cochlicopa and a few other Holarctic
genera, they mingle in a snail fauna which is otherwise chiefly
Oriental in its affinities. V. dedecora of the Bonins is related
to Tertiary species of Hurope.

The mainland species of eastern Siberia are not known to me
by specimens, and all but one are boreal forms also found in
Europe or America. The following have been reported.

V. denudata (Mouss.) Vladivostok. No. 40.

V. alpestris (Alder). Vladivostok, Amur Valley. See
no. 73.

V. borealis (Morel.), Kamchatka (= V. modesta, no. 25).

V. krausseana (Reinh.). Chukehi Peninsula (and Alaska?).
No. 27.

V. arctica (Wallenb.) Chukehi Peninsula? No. 66.

The last three species, as represented in the Chukehi Pen-
insula and Alaska are in need of rigid comparison, as it does
not seem likely that three very similar forms in the same
region are specifically distinct.

They belong properly to the circumpolar fauna.



VERTIGO OF JAPAN AND EASTERN ASIA. 151

Key to Japanese species of Vertigo.

1. Angular lamella curving into and connected by a ridge
with the upper termination of the peristome (subgenus
Ptychalaea). - V. dedecora, no. 41.
Angular lamella, if present, not connected with the upper
termination of the peristome (Vertigo s. sir.). 2.

2. Having a strong palatal callus and an external crest. 3.
Without a palatal callus; no external crest. 6.

3. Shell finely but sharply striate, 1.8 x 1.15 mm. ; no angu-
lar lamella present. V. hachijoensis, no. 36.
Shell smoothish, striation very weak if present. 4.

4. An angular lamella present; basal tooth present, in a
subcolumellar position ; outer lip noticeably bent in near
the middle. 5.
No angular lamella; erest very close to the lip.

V. kushiroensis, no. 37.

5. 2.15x1.4 mm.; a suprapalatal nodule presént; crest
strong. V. eogea, no. 34.
1.75 x 1 mm. ; no suprapalatal tooth.

V. hydrophila, no. 35.

6. Outer lip straightened in the middle ; smoothish, aperture
with 4 small teeth; 1.65 to 1.8 mm. long.

V. hiraset, no. 38.

Outer lip biarcuate. 7.
7. Smoothish, with 1-1-2 teeth. V. japonica, no. 39.
Striate, with 2-1-2 teeth. V. j. tosana, no. 39b.

Subgenus VERTIGO s. str.
34. VERTIGO EOGEA n. sp. Pl 14, figs. 1, 2, 3.

The shell is rimate, broadly ovate, auburn, fading some-
what above, glossy, nearly smooth, but under the microscope
some very weak striae are seen. The whorls are moderately
convex, the last having a distinet, oblique impression over
the palatal folds, followed by a rather strong, somewhat
sinuous crest, which is light-colored and striate; in the con-
cavity between crest and lip there is a linear impression run-
ning to the projection of the lip. The aperture has a well
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marked sinulus. The parietal lamella is strong and rather
long ; angular lamella small and short. The eolumellar lamella
is situated high, ascends inwardly, and is rather large and
massive, The two strong palatal folds are rather short and
near together. The basal fold is smaller, at the junection
of basal and columellar margins. There is a low supra-
palatal nodule. The palatal and basal folds are united by
a strong buff callus. The outer lip is strongly biarcuate, a
little expanded, the columellar margin being rather widely
reflected.

Length 2.15, diam. 1.4 mm.; nearly 5 whorls.

Japan: Akkeshi, Kushiro, Yesso (Y. Hirase). Type and
paratypes no. 87899 A. N. S. P., from no. 1307 Hirase coll.
Also Kashima, Harima (Hirase).

I formerly identified these specimens with V. hydrophila,
but they differ by the larger size, paler color, by the develop-
ment of a suprapalatal fold, and by the shape, if Reinhardt’s
figures are correct. Possibly a comparison of specimens may
show that it is a subspecies of V. hydrophila. It has some
resemblance to V. pygmaea.

A race from Kashima, Harima, in central Japan, differs by
the less swollen spire and the very small size of the basal
fold. Length 2.05, diam. 1.3 mm. (Fig. 3).

35. VErTIGO HYDROPHILA (Reinh.). PL 714, figs. 4, 5.

Shell dextral, ovate, rimate, glossy, glabrous, striatulate un-
der the lens, corneous, pellucid; spire conie, obtuse; 4Y%
slightly convex whorls, rapidly increasing, the penult large,
the last rounded, not compressed at the base. Aperture trans-
versely cordate, 5 to 6 dentate: a strong parietal lamella and
another [angular] obsolete; 2 columellars, the upper one
stronger; 2 palatals. The palatal and columellar teeth are
united by a glossy, ivory-like callus, which appears rufous
externally. Peristome acute, a little expanded, the margins
remote, joined by a thin callus, the right margin a little
produced and bent inward, the columellar margin a little
reflected. Length 1.75, diam. 1 mm. (Reinhardt).

Japan: Hakodate, Yesso (Dr. Hilgendorf).
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Pupa (Vertigo) hydrophila O. REmNHARDT, Jahrb. d. Malak.
Ges. iv, 1877, p. 323, pl. 11, f. 6.—Pupa hydrophile Reinhardt,
KoBeLT, Fauna Moll. Extramar. Jap., 1879, p. 61, pl. 1, {. 16.

‘‘Belongs in the kinship of P. antivertigo and stands es-
pecially near P. ovate Say, which differs, however, by the
somewhat slimmer shape, the last whorl somewhat compressed
at base, and by the somewhat stronger teeth’’ (Reinhardt).

I have not seen this species. The second columellar tooth
described is what would now be considered a basal fold, sub-
columellar in position.

36. VERTIGO HACHIJOENSIS n. sp. Pl. 14, figs. 6, 7.

The shell is rimate, rather shortly oval, sayal brown,
opaque. The surface is very finely, sharply striate on the
penult and next earlier whorls, more coarsely and less sharply
so on the last whorl. The whorls are moderately convex, the
last not compressed below or impressed over the palatal region;
it expands into a rounded crest close to the lip. The aperture
is ovate, with four well developed teeth: parietal lamella
rather long; columellar lamella somewhat smaller; two rather
small palatal folds, the lower one larger, as usual. In old
specimens, such as the figured type, there is also a very low,
almost inmersed basal fold (but in others this is wanting).
There is a rather thick palatal callus. The outer lip is
straightened and very slightly incurved in the middle, its edge
a trifle expanded. Length 1.8, diam. 1.15 mm.; 434 whorls.

Japan: Hachijojima, Izu, Y. Hirase. Type and para-
types no. 83394 A. N. S. P.

It is distinguished from other Japanese species having a
crest and a palatal callus by the distinctly striate shell. It
was mentioned without deseription in Proe. A. N. S. Phila,,
1905, p. 718.

37. VErRTIGO KUSHIROENSIS Pils. & Hir. Pl 14, figs. 8, 9, 10.

The shell is rimate, ovate, auburn. Surface glossy, nearly
smooth, with only weak traces of striation. The whorls are
convex, the last not impressed over the palatal region, having
a strong, opaque buff crest behind the lip. The aperture is
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ovate, with 4 or 5 white teeth: parietal lamella moderately
developed ; columellar lamella directed downward, ascending
a little within; two well developed palatal folds, the lower
longer; a small basal fold (but wanting in some examples).
There is a distinet whitish palatal callus. The outer lip
is straightened in the middle but not inflexed; lower part
of the peristome is expanded.

Length 1.8, diam. 1.1 mm. ; barely 5 whorls (type, figs. 8, 10).

Length 1.75, diam. 1 mm. (fig. 9).

Japan : Akkeshi, Kushiro, in northeastern Yesso, Y. Hirase.
Type and paratype no. 90223 A. N, S. P.

Vertigo hirasei kushiroensis PiLsBrYy & Hirasg, Proc. A.
N. 8. Phila., 1905, p. 718.

This species differs from V. hydrophile by having no angu-
lar lamella; from V. hirasei by the development of a strong
crest, as well as by the stronger, darker shell.

38. VErTiGo HIRASEI Pils. Pl. 14, figs. 13, 14.

The shell is rimate, cylindric-ovate, ochraceous-buff, im-
perfectly transparent, thin. Surface glossy, with faint traces
of striae, becoming finely more distinctly striate a short dis-
tance behind the lip. The summit is very obtuse. Whorls
are rather weakly convex, the last not compressed below, with-
out external impressions or crest. The aperture is ovate,
having 4 small teeth: the parietal lamella is oblique, about
0.2 mm. long; columellar lamella short, ascending a little in-
wardly. Lower palatal fold short, but longer and more im-
mersed than the very small upper palatal. There is no trace
of a palatal callus. The peristome is thin, strongly arched
above, straightened in the middle; it is very slightly ex-
panded in the lower part. In profile view (fig. 14) it is
seen to bend well forward in a rounded lobe above the middle
of the outer margin. Length 1.65, diam. 1 mm.; fully 414
whorls.

Japan: Yanagawa, Chikugo, in Kiushiu, Y. Hirase. Type
and paratypes no. 79738 A. N. S. P.

Vertigo hirasei PisBry, Nautilus xiv, March, 1901, p. 128;
Proc. A. N. S. Phila,, 1901, p. 484, pl. 28, f. 53.—Vertigo
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hirasei glans PiLsBrY & Hirasg, Proc. A. N. S. Phila., 1904, p.
631 (Okinoerabushima).

The absence of angular and basal teeth and small size of
the others, the thin lip, without palatal callus and not in-
flexed, and the absence of a crest, are characteristic of this
species.

V. h. glans.—The characters I relied upon in character-
izing V. h. glans have little value, and I doubt whether it is
really separable. The shell is more egg-shaped and a trifle
smaller than the type specimen of V. hirasei, and there is no
upper palatal fold.

Length 1.5, diam. 0.85 mm. (pl. 14, fig. 15, type specimen).

Specimens of a race of V. hirases were sent by Mr. Hirase
from Miyakejima, an island of Izu. The teeth are larger than
in the Kyushu form. It probably is another subspecies, but
the specimens are not in sufficiently good condition for
decision (pl. 14, figs. 11, 12).

28a. Vertigo hirasei okinoerabuensis Pils. & Hir. Pl. 14, fig. 16.

The shell is longer than V. hirasei, of paler tint, with the
lower palatal fold longer; upper palatal present. Length 1.8,
diam. 0.95 mm. ; nearly 5 whorls.

Okinoerabushima, an island of Osumi, Hirase. Type and
paratypes no. 87690 A. N. S. P,

Vertigo hirasei okinoerabuensis Pis. & Hir., Proc. A. N. S.
Phila., 1904, p. 631.

The type is figured. A rather weakly differentiated form.

39. VErTiGo JaAPONIcA Pils. & Hir. PL. 15, figs. i, 2%

The shell is perforate and rimate, oblong, the summit ob-
tuse, auburn, thin; surface smoothish, showing some weak
striae under the microscope, the last whorl distinetly striate
behind the lip. The whorls are convex, parted by a well
impressed suture, the last half of the last whorl tapering
towards the base, having a rather deep furrow running to
the auricle, but no crest. Aperture ovate, with four well-
developed teeth: parietal lamella large and rather long;
columellar lamella smaller, ascending a little inwardly; two
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palatal plicae well developed, the lower one somewhat more
immersed. No palatal callus. The outer lip is biarcuate,
a conspicuous entering angle at the junction of the arcs; edge
blunt and expanded. Length 1.65 diam. 0.95 mm.; 5 whorls.

Japan: Ikusagawa, Ojima, Y. Hirase. Type and paratypes
no. 85746 A. N. S. P.

Vertigo japonica PiusBrYy & Hirasg, Nautilus xvii, Feb.,
1904, p. 118.

It differs from V. hirasei by the entering point of the outer
lip; from V. hydrophila by the same character and by having
fewer teeth.

39a. Vertigo japonica coreana n. subsp. Pl 15, fig. 4.

Differs from V. japonica by the decidedly longer lower
palatal fold. Length 1.53, diam. 0.9 mm.

Korea: Island of Ko-je, Y. Hirase. Type and paratypes
no. 95772 A. N. S. P. |

Some ‘‘dead’’ specimens from Fusan, Korea, partly young
and all more or less broken, look like V. japonica, but their
identity is not certain.

39b. Vertigo japonica tosana n. subsp. Pl. 15, fig. 3.

The shell is distinctly striate ; there is a low angular lamella ;
other teeth as in V. japonica. Length 1.65, diam. 0.95 mm.

Japan: Irazuyama, Tosa, Y. Hirase. Type no. 86486 A.
N. 8. P.

40. VErTIGO DENUDATA (Mousson). Pl 15, fig. 8.

Shell very minute, perforate, long-ovate, denuded of epi-
dermis, smoothish, slightly striatulate, subopaque, whitish.
Spire convex, rather obtuse at summit; suture impressed.
Whorl 514 to 6, convex, the penult a little larger, the last
whorl somewhat tapering, not compressed below. Aperture
nearly vertical, semicircular; peristome acute, a little re-
flected, bordered by a wrinkle outside; margins connected;
outer margin curved at the insertion, almost forming a right
angle. Within there are two distant parietal teeth, one
columellar and one palatal, sometimes a second small one being
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added. Length 1.2, diam. 1 mm. Ratio of aperture [to spire]
1:1 (Mouss.).

Siberia: Vladivostok, Louis Graeser.

Pupa (Vertigo) denudata MoussoN, Journ. de Conch. xxxv,
1887, p. 19, pl. 1, £. 6.

““Taken at the same point as P. alpestris, but it is not to be
confused with that. It is always denuded, with little trans-
lucence, whitish, while the other species is corneous and dis-
tinctly translucent. P. denudaie has 14 to 1 whorl more than
alpestris, its whorls are less close, giving it a longer, slimmer
shape; the aperture is more regularly rounded, the outer
margin not concave’’ (Mousson).

The presence of two teeth on the parietal wall, and of a
crest (‘“‘perist. . . . extus ruga circumdatum’’) seem to show
affinity with the V. hydrophile group, but the figure is not
sufficiently exact for a critical comparison with the Japanese
species. Moreover, the dimensions given are clearly erroneous

Subgenus PrycHALAEA Boettger.

Ptychalaea BorerTGER, Jahrb. Nassau. Ver. Naturkunde,
Jahrg. 42, 1889, p. 293. Type by orig. des. V. flexidens
(Rss.).

Similar to Vertigo except that the angular lamella connects
by a curved callous ridge with the termination of the outer
lip; there is a rounded crest behind <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>