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NEW LAND MOLLUSCA FROM JAPAN AND THE BONIN ISLANDS.

BY HENRY A. PILSBRY.

A monographic account of the non-marine mollusks of the Bonin

Islands (Ogasawara-jima) is now in preparation, in which all of the

species will be illustrated. As Mr. Nakada is still collecting in

the islands for Mr. Hirase, and will probably spend a month or two

more there, it has been thought desirable to publish brief notices of

his discoveries, reserving the consideration of the extrinsic relations

of the Ogasawaran fauna for the article to follow.

Besides the material sent by Mr. Hirase, I am indebted to Mr. S.

Yoshiwara, of the College of Science, Imperial University, at

Tokyo, for valuable specimens and data which will be fully utilized

in the projected monograph. One of the most 'interesting of Mr.

Yoshiwara' s discoveries is the true locality of Mandarina ruschen-

bergeriana (Pils. ), which he found on the islet Minami, off the

southern end of Chichijima.

HELICINA Lam.

This genus is represented in the Bonin Islands by several species

and varieties, all more or less related, and doubtless claiming a

common ancestor, though several of them are conspicuously diverse.

Those now known from Hahajima may be determined by the fol-

lowing key :

a. Spire elevated, conic
; lip simple, blunt, unexpanded. Whorls

4J. Alt. 4, diam. 5.2 mm., H. capsula n. sp.

a1
. Spire convex or merely somewhat conoidal; base convex; lip

more or less expanded or thickened.

b. Periphery conspicuously carinate; lip expanded and
thickened.

c. Whorls 4; strongly striate spirally above. Alt. 3.2

or 3.3, diam. 5 mm., . H. ogasawarana n. sp.

c
1

. Much depressed and very acutely carinate; pale

yellowish-corneous; whorls 4J-. Alt. 2.7 to 3,

diam. 5.8 to 6 mm., H. hirasei n. sp.

6
1

. Periphery more or less angular, or rounded though com-

pressed.
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c. Surface delicately striate spirally. Alt. 3.5, diam.

5. 3 to 5. 8 mm.
,

. . . H. yoshiwarana n. sp.

c
1

. Upper surface strongly striate spirally,

H. yoshiwarana var. arata n. v.

c
2

. Smaller, delicately striate. Alt. 2.2, diam. 4.5mm.,
H. yoshiwarana var. microtheca n. v.

Only one form is yet known from Chichijima, H. ogasawarana

var. discrepans. It differs from the typical form in having the

spiral striae obsolete on the last whorl.

Alycaeus biexcisus n. sp.

Shell similar in general form, size and sculpture to A. reinhardti

Pils., but differing in the aperture. The lip is thickened and built

forward. The parietal margin of the lip is continuous, raised in a

blunt, somewhat triangular process. The columellar margin is

excised in a broad curve, and there is a more or less pronounced
notch at the junction of the basal and outer margins. The neck is

only slightly constricted, and is striate. Whorls 3J. Diam.

3 mm.

Suimura, Awa.
'

Types No. 82,660 Coll. A. N. S. P., from

No. 8316 of Mr. Hirase's collection.

This is one of the most differentiated of the Japanese species of

Alycceus.

Blanfordia japonica var. simplex nov.

The specimens of Blanfordia from Nippon which I have seen

differ from B. japonica of Sado Island, as defined by A. Adams,
in having the lip only a mere trifle expanded, hardly perceptibly

so, and not doubled, as it is said to be in B. japonica. The shell

consists of 5 whorls, the first one more or less worn, and it is cov-

ered with a yellowish-olivaceous cuticle. It is shorter and broader

than B. bensoni of Yesso.

Length 6, diam. 4 mm.

Nishigo, Uzen. Types No. 78,836 Coll. A. N. S. P., from No.
406 of Mr. Hirase's collection. Similar specimens have been sent

from Kajima, Satsuma, and one immature shell before me from

Ibuki, Omi (No. 842 of Mr. Hirase's collection), may prove to be

the same variety.

The species of Blanfordia now known are as follows :

B. bensoni (A. Adams).

Tomichia bensoni A. Ad., Ann. and Mag. Nat. Hist, (3), VIII, p
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Blanfordia bensoni A. Ad., Ann. and Mag. Nat. Hist. (3), XII, p.

424, PI. 7, fig. 11.

Blanfordia bensoni A. Ad., Mollendorff, Nachr'bl. d. D. Malak.
Ges., 1897, p. 32 (description of specimens from Hakodate).

Pomatiopsis hirasei Pils., Nautilus, May, 1900, p. 12.

Southern Yesso, in the Province Ojima, at Matsumai (A. Ad.),

Kayabe (Y. Hirase), and Hakodate (B. Schmacker).

B. japonica (A. Adams).

Tomichia japonica A. Ad., Ann. and Mag. (3), VIII, p. 308 (Octo-
ber, 1861).

Blanfordia japonica A. Ad., Ann. and Mag. (3), XII, p. 424, PI. 7,

fig. 12.

Sado Island (A. Ad.).

B. japonica var. simplex Pils. See above.

Blanfordia japonica Mlldff., Nacbr'bl. d. D. Malak. Ges., 1900, p.
153.

Nishigo, Uzen, Nippon; Kajima, Satsuma, Kiushiu (Y. Hirase).

I have given the references in full because several authors, nota-

bly von Mollendorff and Kobelt, have expressed ignorance of the

existence of descriptions of A. Adams' species ;
the former author,

with characteristic temerity, stating that one of them had never

been described.

Cyclophorus kikaiensis n. sp.

Shell depressed-turbinate, moderately solid but not thick, openly

umbilicate
; pale yellowish, encircled by many dark red-brown

dotted or spotted lines and bands, those above usually more or less

confluent, and usually marked with radiating zigzag light streaks
;

the earlier whorls purplish-brown ; sculptured with minute, thread-

like striae, coarser and more separated on the early whorls. Whorls

4f , very convex, the last rounded or sometimes indistinctly angular

in front, convex below. Aperture circular, oblique, bluish inside,

the peristome built forward beyond a very slight expansion, in fully

mature individuals
;
in contact with the preceding whorl for a very

short distance only.

Alt. 11^, diam. 15 mm.
Alt. 12, diam. 16 mm.
Alt. 12J, diam. 17 mm.

Kikai-ga-shima, Osumi. Types No. 81,940 Coll. A. N. S. P.,

from No. 547 of Mr. Hirase' s collection.

I formerly thought this a small variety of C. turgidus Pfr., but

further study of larger series shows it to be distinct. It is a smaller,



28 PROCEEDINGS OF THE ACADEMY OF Feb-,

less elevated shell, with decidedly larger umbilicus, the whorls

being more loosely coiled. Specimens from the fossil-bed on the

same island (Hirase's No. 6846) are a little larger, the largest

measuring alt. 15, diam. 20 mm. They show the same open

umbilicus and rather lax coil.

C. turgidus Pfr., from the same deposit, is decidedly larger than

the typical form, diam. 27-28 mm.

Diplommatina kiiensis n. sp.

Shell cylindric, conic above, the tapering portion less than half

the length of the shell
;
dull red

; sculptured with strong but narrow

thread-like rib-striae, slightly coarser on the cone than on the last

two whorls. Whorls 6J, convex, the last narrower, strongly ascend-

ing in front. Aperture circular, the lip narrowly expanded, re-

inforced by a narrow rib or crest close behind it
;
continuous across

the parietal wall. Columellar denticle strong. Palatal fold very

long. Length 3.3, diam. nearly 2 mm.

Nachi, Kii. Types No. 82,656, Coll. A. N. S. P., from No.

837a of Mr. Hirase's collection; also No. 8376, from the same

locality.

Some specimens are superficially eroded, and whitish ash-colored.

The palatal fold is unusually long. It is a smaller species than D.

tenuiplica, larger than nipponensis or cassa.

Diplommatina kobelti var. ampla nov.

Shell with the spire long and regularly tapering to an obtuse

apex. Whorls 8 to 8-J, convex, the last narrower and ascending

as usual
; pale reddish or corneous

; evenly sculptured with delicate

thread-like rib-striae, subobsolete on the last half of the last whorl.

Aperture subcircular, with straightened, sinuous columellar margin.

Columellar tooth strong. Palatal fold curved, covered by the

expanded parietal callus.

Length 4, diam. 2 mm.

Goto, Uzen. Types No. 82,664, Coll. A. N. S. P., from No.

812 of Mr. Hirase's collection. It is larger than D. kobelti, with

more whorls.

Diplommatina pudica n. sp.

Shell cylindric below, tapering in a long, slender spire above, the

apex small, somewhat obtuse
;
dull red, the spire and apex blush-

ing deep rose. Sculpture of thread-like riblets, conspicuous and
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very widely spaced on the spire, rapidly becoming finer at the

beginning of the penultimate whorl, which is very finely and closely

striate
;
last whorl contracted, similarly sculptured but with the strise

partially effaced, ascending as usual. Aperture somewhat oblique,

subcircular, the peristome expanded and reflexed, but not doubled

and with no rib behind it. The columellar tooth is rather small,

and deeply placed. No palatal fold is visible through the shell.

Length 3, diam. 1.5 mm.

Nachi, Kii. Types No. 82,652, Coll. A. N. S. P., from No.

836a of Mr. Hirase's collection.

A very distinct species, like D. kobelti in the long spire, but in

D. pudica the cone is more slender above. The disparity in sculp-

ture between the whorls of the cone and the last two is unusually
marked. The color of fresh, unworn shells is deeper than in the

other species of Nippon known to me.

Mandarina exoptata var. obtusa nov.

More depressed than the typical form, and merely angular at the

periphery ;
whorls 4J.

Alt. 13, diam. 22J mm.

Hahajima, No. 845 of Mr. Hirase's collection.

Mandarina mandarina var hahajimana nov.

Shell small, thinner than typical mandarina, pale yellowish;

uniform or with a pale reddish band above, another below the

periphery. Whorls 4J-, the last slightly angular in front, soon

becoming rounded at the periphery. Surface very densely engraved
with clear-cut, minutely crimped spiral striae, obsolete immediately
around the axis.

Alt. 131, diam. 18J mm.

Sekimon-zan, Hahajima (Mr. S. Yoshiwara) ; Hahajima (Mr.
Y. Hirase).

Genus HIRASEA Pilsbry.

This group has been modified to fill many places in the Ogasa-
waran snail fauna. Six species have already been found on Haha-

jima alone, and one on Chichijima. Those known from the former

island may be determined by the following key :
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I. Spire more o* less convex or low-conic; periphery angular or

carinate.

a> Basal lip produced forward beyond the outer and upper

margins; periphery angular above; whorls 5f, closely

coiled ; upper surface dull, striate, base glossy.

b, Spire but slightly convex. Alt. 2.1, diam. 4.3 mm.,
H. sinuosa.

b
l

, Spire low-conic; base very convex. Alt. 2, diam.

3.1 mm., H. eutheca.

a1
. Aperture normally oblique, the outer and upper margins

projecting forward of the basal.

b. Base translucent, thin, polished; whorls
5-J-; peri-

phery merely angular. Alt. 2, diam. 4.6 mm.,
H. hypolia.

b
l

. Base opaque, finely ribbed, like the upper surface;

periphery acutely carinate.

c. Biconvex; whorls 4J to 4J. Alt. 2.2, diam.

4 mm.
, H. nesiotica.

c
1
. Much depressed, the keel very acute; whorls 4.

Alt. 1.6, diam. 4 mm., . . H. acutissima.

II. Spire concave, the earlier whorls sunken
; periphery rounded.

a. Disk-shaped; rich brown, and densely, minutely rib-striate

above and at the periphery, becoming polished and
somewhat translucent beneath, whitish near the axis.

Whorls 5, the last rounded at the periphery ; aperture
lunate, the lip simple and acute in the specimens seen,
which are probably not adult. Alt. 1.7, diam. 4 mm.,

H. biconcava.

Another genus or subgenus, apparently allied to Hirasea, is re-

presented by one species sent from Hahajima, and by Helix oper-

culina of Gould, collected on Peel Island [Chichijima] by the

North Pacific Exploring Expedition, but not yet obtained by Mr.

Hirase. This group may be defined as follows :

FAMETESTA subgen. nov.

Shell disk-shaped, excessively depressed and acutely carinate,

concave below the keel, imperforate, thin, minutely striate. Aper-
ture oblique, extremely narrow, the basal lip thickened within.

Type H. mirabilis.

Two species are now known. Both are pale brown with 5 whorls.

They differ thus :

a. Diameter three times the altitude, 2.5 x 7.5 mm. Chichijima
H. operculina Gld.
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a1
. Diameter five times the altitude, 1.5 x 7 mm. Hahajimn,

H. mirabilis n. sp.

The last species is so flat it looks as though trodden upon.

Kaliella ogasawarana n. sp.

Shell large for the genus, subperforate, conic, pale yellowish-

corneous, subtransparent, glossy, smooth except for slight growth,

lines. Spire almost straightly conic, the apex obtuse. Whorls 7J,

somewhat convex, the last strongly angular at the periphery, mod-

erately convex below. Aperture slightly curved, in crescent form,

truncate at the ends; lip thin and acute, the columella concave,

with narrowly reflexed margin. Alt. 5, diam. 5 mm. Hahajima,

Ogasawara (Y. Hirase, No. 846).

Nesopupa dedecora n. sp.

Exceedingly small, obesely oval, dark red-brown, faintly striate.

Whorls 4J, convex, the last swelling in a very conspicuous crest

some distance behind the aperture, and grooved at the position of

the upper palatal fold. Aperture squarish, well rounded below, the

lip expanded, brown. Parietal lamella long and strong ; angular

lamella well developed, not united with the parietal. Columellar

lamella deeply placed, small. Basal fold small, close to the colum-

ella. Lower palatal fold very small and deeply situated. Upper

palatal large and prominent All the teeth are whitish.

Length about 1.6, diam. 1 mm.

Hahajima, Ogasawara (No. 855 of Mr. Hirase' s collection).

Eulota senckenbergiana var. awaensis nov.

Very large, dark brown writh wide, ill-defined darker brown, and

lighter dusky yellowish streaks, a narrow blackish supra-peripheral

band bordered with yellow on both sides, and the interior of the

umbilicus blackish. It wants the bright yellow variegation of typi-

cal senckenbergiana. Surface conspicuously malleate.

Alt. 30, diam. 55 mm.
Alt. 33, diam. 53| mm.

Suimura, Awa. Types No. 82,608 Coll. A. N. S. P., from

No. 828 of Mr. Hirase' s collection.

The species has not hitherto been reported from Shikoku Island.
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Eulota vulgivaga var. lanx nov.

Shelljmore depressed than vulgivaga, the base less convex. Last

whorl^deflexed in front. Aperture more oblique. Fringe at the

periphery and sometimes along the suture well developed.

Alt. 9, diam. 22 mm.

Suimura, Awa, Shikoku Island (Mr. Hirase, No. 825).

A^large form of vulgivaga occurs at Mt. Ibuki, Omi, having
almost' 7 whorls, a dome-like spire, and comparatively smooth cuti-

cle
;
but smaller specimens seem to occur with the large ones, so

that with the material now in hand I do not see that a distinct local

race is indicated.
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NEW LAND MOLLUSCA FROM JAPAN AND THE BONIN ISLANDS.

BY HENRY A. PILSBRY.

A monographic account of the non-marine mollusks of the Bonin

Islands (Ogasawara-jima) is now in preparation, in which all of the

species will be illustrated. As Mr. Nakada is still collecting in

the islands for Mr. Hirase, and will probably spend a month or two

more there, it has been thought desirable to publish brief notices of

his discoveries, reserving the consideration of the extrinsic relations

of the Ogasawaran fauna for the article to follow.

Besides the material sent by Mr. Hirase, I am indebted to Mr. S.

Yoshiwara, of the College of Science, Imperial University, at

Tokyo, for valuable specimens and data which will be fully utilized

in the projected monograph. One of the most interesting of Mr.

Yoshiwara' s discoveries is the true locality of Mandarina ruschen-

bergeriana (Pils. ), which he found on the islet Minami, off the

southern end of Chichijima.

HELICINA Lam.

This genus is represented in the Bonin Islands by several species

and varieties, all more or less related, and doubtless claiming a

common ancestor, though several of them are conspicuously diverse.

Those now known from Hahajima may be determined by the fol-

lowing key :

a. Spire elevated, conic
; lip simple, blunt, unexpanded. Whorls

4^. Alt. 4, diam. 5.2 mm., H. capsula n. sp.

a1
. Spire convex or merely somewhat conoidal; base convex; lip

more or less expanded or thickened.

b. Periphery conspicuously carinate; lip expanded and
thickened.

c. Whorls 4; strongly striate spirally above. Alt. 3.2

or 3.3, diam. 5 mm., . H. ogasawarana n. sp.

c
1

. Much depressed and very acutely carinate; pale

yellowish-corneous; whorls 4J. Alt. 2.7 to 3,

diam. 5.8 to 6 mm., H. hirasei n. sp.

b\ Periphery more or less angular, or rounded though com-
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c. Surface delicately striate spirally. Alt. 3.5, diam.

5.3 to 5.8 mm., . . . H. yoshiwarana n. sp.

c
1

. Upper surface strongly striate spirally,

H. yoshiwarana var. arata n. v.

c
2
. Smaller, delicately striate. Alt. 2.2, diam. 4.5mm.,

H. yoshiwarana var. microtheca n. v.

Only one form is yet known from Chichijima, H. ogasawarana

var. discrepans. It differs from the typical form in having the

spiral striae obsolete on the last whorl.

Alycaeus biexcisus n. sp.

Shell similar in general form, size and sculpture to A. rdnhardti

Pils., but differing in the aperture. The lip is thickened and built

forward. The parietal margin of the lip is continuous, raised in a

blunt, somewhat triangular process. The columellar margin is

excised in a broad curve, and there is a more or less pronounced
notch at the junction of the basal and outer margins. The neck is

only slightly constricted, and is striate. Whorls 3J. Diam.

3^ mm.

Suimura, Awa. Types No. 82,660 Coll. A. N. S. P., from

No. 8316 of Mr. Hirase's collection.

This is one of the most differentiated of the Japanese species of

A lycceus.

Blanfordia japonica var. simplex nov.

The specimens of Blanfordia from Nippon which I have seen

differ from B. japonica of Sado Island, as defined by A. Adams,
in having the lip only a mere trifle expanded, hardly perceptibly

so, and not doubled, as it is said to be in B. japonica. The shell

consists of 5 whorls, the first one more or less worn, and it is cov-

ered with a yellowish-olivaceous cuticle. It is shorter and broader

than B. bensoni of Yesso.

Length 6, diam. 4 mm.

Nishigo, Uzen. Types No. 78,836 Coll. A. N. S. P., from No.

406 of Mr. Hirase's collection. Similar specimens have been sent

from Kajima, Satsuma, and one immature shell before me from

Ibuki, Omi (No. 842 of Mr. Hirase's collection), may prove to be

the same variety.

The species of Blanfordia now known are as follows :

B. bensoni (A. Adams).

Tomichia bensoni A. Ad., Ann. and Mag. Nat. Hist, (3), VIII, p,
308 (October, 1861).
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Blanfordia bensoni A. Ad., Ann. and Mag;. Nat. Hist. (3), XII, p.

424, PI. 7, fig. 11.

Blanfordia bensoni A. Ad., Mollendorff, Nachr'bl. d. D. Malak.
Ges., 1897, p. 32 (description of specimens from Hakodate).

Pomatiopsis hirasei Pils., Nautilus, May, 1900, p. 12.

Southern Yesso, in the Province Ojima, at Matsumai (A. Ad.),

Kayabe (Y. Hirase), and Hakodate (B. Schmacker).

B. japonica (A. Adams).

Tomichia japonica A. Ad., Ann. and Mag. (3), VIII, p. 308 (Octo-
ber, 1861).

Blanfordia japonica A. Ad., Ann. and Mag. (3), XII, p. 424, PL 7,

fig. 12.

Sado Island (A. Ad.).

B. japonica var. simplex Pils. See above.

Blanfordia japonica Mlldff., Nachr'bl. d. D. Malak. Ges., 1900, p.
153.

Nishigo, Uzen, Nippon; Kajima, Satsuma, Kiushiu (Y. Hirase).

I have given the references in full because several authors, nota-

bly von Mollendorff and Kobelt, have expressed ignorance of the

existence of descriptions of A. Adams' species ;
the former author,

with characteristic temerity, stating that one of them had never

been described.

Cyclophorus kikaiensis n. sp.

Shell depressed-turbinate, moderately solid but not thick, openly

umbilicate; pale yellowish, encircled by many dark red-brown

dotted or spotted lines and bands, those above usually more or less

confluent, and usually marked with radiating zigzag light streaks
;

the earlier whorls purplish-brown ; sculptured with minute, thread-

like striae, coarser and more separated on the early whorls. Whorls

4J, very convex, the last rounded or sometimes indistinctly angular

in front, convex below. Aperture circular, oblique, bluish inside,

the peristome built forward beyond a very slight expansion, in fully

mature individuals
;
in contact with the preceding whorl for a very

short distance only.

Alt. 11^, diam. 15 mm.
Alt. 12, diam. 16 mm.
Alt. 12J-, diam. 17 mm.

Kikai-ga-shima, Osumi. Types No. 81,940 Coll. A. N. S. P.,

from No. 547 of Mr. Hirase' s collection.

I formerly thought this a small variety of C. turgidus Pfr., but

further study of larger series shows it to be distinct. It is a smaller,
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less elevated shell, with decidedly larger umbilicus, the whorls

being more loosely coiled. Specimens from the fossil-bed on the

same island (Hirase's No. 6846) are a little larger, the largest

measuring alt. 15, diam. 20 mm. They show the same open
umbilicus and rather lax coil.

C. turgidus Pfr., from the same deposit, is decidedly larger than

the typical form, diam. 27-28 mm.

Diplommatina kiiensis n. sp.

Shell cylindric, conic above, the tapering portion less than half

the length of the shell
;
dull red

; sculptured with strong but narrow

thread-like rib-striae, slightly coarser on the cone than on the last

two whorls. Whorls 6J-, convex, the last narrower, strongly ascend-

ing in front. Aperture circular, the lip narrowly expanded, re-

inforced by a narrow rib or crest close behind it
;
continuous across

the parietal wall. Columellar denticle strong. Palatal fold very

long. Length 3.3, diam. nearly 2 mm.

Nachi, Kii. Types No. 82,656, Coll. A. N. S. P., from No.

837a of Mr. Hirase's collection; also No. 8376, from the same

locality.

Some specimens are superficially eroded, and whitish ash-colored.

The palatal fold is unusually long. It is a smaller species than D.

tenuiplica, larger than nipponensis or cassa.

Diplommatina kobelti var. ampla nov.

Shell with the spire long and regularly tapering to an obtuse

apex. Whorls 8 to 8J, convex, the last narrower and ascending
as usual

; pale reddish or corneous
; evenly sculptured with delicate

thread-like rib-striae, subobsolete on the last half of the last whorl.

Aperture subcircular, with straightened, sinuous columellar margin.
Columellar tooth strong. Palatal fold curved, covered by the

expanded parietal callus.

Length 4, diam. 2 mm. I:el

Goto, Uzen. Types No. 82,664, Coll. A. N. S. P., from No.
812 of Mr. Hirase's collection. It is larger than D. kobelti, with

more whorls.

Diplommatina pudioa n. sp.

Shell cylindric below, tapering in a long, slender spire above, the

apex small, somewhat obtuse
;
dull red, the spire and apex blush-

ing deep rose. Sculpture of thread-like riblets, conspicuous and
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very widely spaced on the spire, rapidly becoming finer at the

beginning of the penultimate whorl, which is very finely and closely

striate
;
last whorl contracted, similarly sculptured but with the strise

partially effaced, ascending as usual. Aperture somewhat oblique,

subcircular, the peristome expanded and reflexed, but not doubled

and with no rib behind it. The columellar tooth is rather small,

and deeply placed. No palatal fold is visible through the shell.

Length 3, diam. 1.5 mm.

Nachi, Kii. Types No. 82,652, Coll. A. N. S. P., from No.

836a of Mr. Hirase's collection.

A very distinct species, like D. kobelti in the long spire, but in

D. pudica the cone is more slender above. The disparity in sculp-

ture between the whorls of the cone and the last two is unusually
marked. The color of fresh, unworn shells is deeper than in the

other species of Nippon known to me.

Mandarina exoptata var. obtusa nov.

More depressed than the typical form, and merely angular at the

periphery ;
whorls 4J.

Alt. 13, diam. 22J mm.

Hahajiina, No. 845 of Mr. Hirase's collection.

Mandarina mandarina var hahajimana nov.

Shell small, thinner than typical mandarina, pale yellowish;

uniform or with a pale reddish band above, another below the

periphery. Whorls 4^, the last slightly angular in front, soon

becoming rounded at the periphery. Surface very densely engraved
with clear-cut, minutely crimped spiral strise, obsolete immediately
around the axis.

Alt. 13J, diam. 18J mm.

Sekimon-zan, Hahajima (Mr. S. Yoshiwr

ara) ; Hahajima (Mr.
Y. Hirase).

Genus HIEASEA Pilsbry.

This group has been modified to fill many places in the Ogasa-
waran snail fauna. Six species have already been found on Haha-

jima alone, and one on Chichijima. Those known from the former

island may be determined by the following key :
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I. Spire more or less convex or low-conic; periphery angular or

carinate.

a. Basal lip produced forward beyond the outer and upper

margins; periphery angular above; whorls 5f, closely

coiled ; upper surface dull, striate, base glossy.

b. Spire but slightly convex. Alt. 2.1, diam. 4.3 mm.,
H. sinuosa.

b
l
. Spire low-conic; base very convex. Alt. 2, diam.

3.1 mm., H. eutheca.

a1
. Aperture normally oblique, the outer and upper margins

projecting forward of the basal.

6. Base translucent, thin, polished; whorls 5J; peri-

phery merely angular. Alt. 2, diam. 4. 6 mm.
,

H. hypolia.
b

l
. Base opaque, finely ribbed, like the upper surface;

periphery acutely carinate.

c. Biconvex; whorls 4\ to 4|. Alt. 2.2, diam.

4 mm., H. nesiotica.

c
1

. Much depressed, the keel very acute; whorls 4.

Alt. 1.6, diam. 4 mm., . . H. acutissima.

II. Spire concave, the earlier whorls sunken
; periphery rounded.

a. Disk-shaped; rich brown, and densely, minutely rib-striate

above and at the periphery, becoming polished and
somewhat translucent beneath, whitish near the axis.

Whorls 5, the last rounded at the periphery ; aperture
lunate, the lip simple and acute in the specimens seen,
which are probably not adult. Alt. 1.7, diam. 4 mm.,

H. biconcava.

Another genus or subgenus, apparently allied to Hirasea, is re-

presented by one species sent from Hahajima, and by Helix oper-

culina of Gould, collected on Peel Island [Chichijima] by the

North Pacific Exploring Expedition, but not yet obtained by Mr.

Hirase. This group may be defined as follows :

FAMETESTA subgen. nov.

Shell disk-shaped, excessively depressed and acutely carinate,

concave below the keel, imperforate, thin, minutely striate. Aper-
ture oblique, extremely narrow, the basal lip thickened within.

Type H. mirabilis.

Two species are now known. Both are pale brown with 5 whorls.

They differ thus :

a, Diameter three times the altitude, 2.5 x 7.5 mm. Chichijima
H. operculina Gld.
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a
1

. Diameter five times the altitude, 1.5 x 7 mm. Hahajima,
H. mirabilis n. sp.

The last species is so flat it looks as though trodden upon.

Kaliella ogasawarana n. sp.

Shell large for the genus, subperforate, conic, pale yellowish-

corneous, subtransparent, glossy, smooth except for slight growth-
lines. Spire almost straightly conic, the apex obtuse. Whorls 7J,

somewhat convex, the last strongly angular at the periphery, mod-

erately convex below. Aperture slightly curved, in crescent form,

truncate at the ends; lip thin and acute, the columella concave,

with narrowly reflexed margin. Alt. 5, diam. 5 mm. Hahajima,

Ogasawara (Y. Hirase, No. 846).

Nesopupa dedecora n. sp.

Exceedingly small, obesely oval, dark red-brown, faintly striate.

Whorls 4f, convex, the last swelling in a very conspicuous crest

some distance behind the aperture, and grooved at the position of

the upper palatal fold. Aperture squarish, well rounded below, the

lip expanded, brown. Parietal lamella long and strong; angular
lamella well developed, not united with the parietal. Columellar

lamella deeply placed, small. Basal fold small, close to the colum-

ella. Lower palatal fold very small and deeply situated. Upper

palatal large and prominent All the teeth are whitish.

Length about 1.6, diam. 1 mm.

Hahajima, Ogasawara (No. 855 of Mr. Hirase' s collection).

Eulota senckenbergiana var. awaensis uov.

Very large, dark brown with wide, ill-defined darker brown, and

lighter dusky yellowish streaks, a narrow blackish supra-peripheral
band bordered with yellow on both sides, and the interior of the

umbilicus blackish. It wants the bright yellow variegation of typi-

cal senckenbergiana. Surface conspicuously malleate.

Alt. 30, diam. 55 mm.
Alt. 33, diam. 53J mm.

Suimura, Awa. Types No. 82,608 Coll. A. N. S. P., from

No. 828 of Mr. Hirase' s collection.

The species has not hitherto been reported from Shikoku Island.
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Eulota vulgivaga var. lanx nov.

Shell more depressed than vulgivaga, the base less convex. Last

whorl deflexed in front. Aperture more oblique. Fringe at the

periphery and sometimes along the suture well developed.

Alt. 9, diam. 22 mm.

Suimura, Awa, Shikoku Island (Mr. Hirase, No. 825).

A large form of vulgivaga occurs at Mt. Ibuki, Omi, having
almost 7 whorls, a dome-like spire, and comparatively smooth cuti-

cle
;
but smaller specimens seem to occur with the large ones, so

that with the material now in hand I do not see that a distinct local

race is indicated.
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NEW LAND MOLLUSCA FROM JAPAN AND THE BONIN ISLANDS.

BY HENRY A. PILSBRY.

A monographic account of the non-marine mollusks of the Bonin

Islands (Ogasawara-jima) is now in preparation, in which all of the

species will be illustrated. As Mr. Nakada is still collecting in

the islands for Mr. Hirase, and will probably spend a month or two

more there, it has been thought desirable to publish brief notices of

his discoveries, reserving the consideration of the extrinsic relations

of the Ogasawaran fauna for the article to follow.

Besides the material sent by Mr. Hirase, I am indebted to Mr. S.

Yoshiwara, of the College of Science, Imperial University, at

Tokyo, for valuable specimens and data which will be fully utilized

in the projected monograph. One of the most interesting of Mr.

Yoshiwara' s discoveries is the true locality of Mandarina ruschen-

bergeriana (Pils. ), which he found on the islet Minami, off the

southern end of Chichijima.

HELICINA Lam.

This genus is represented in the Bonin Islands by several species

and varieties, all more or less related, and doubtless claiming a

common ancestor, though several of them are conspicuously diverse.

Those now known from Hahajima may be determined by the fol-

lowing key :

a. Spire elevated, conic; lip simple, blunt, unexpanded. Whorls

4^-. Alt. 4, diam. 5.2 mm., H. capsula n. sp.

a1
. Spire convex or merely somewhat conoidal; base convex; lip

more or less expanded or thickened.

b. Periphery conspicuously carinate; lip expanded and
thickened.

c. Whorls 4; strongly striate spirally above. Alt. 3.2

or 3.3, diam. 5 mm., . H. ogasawarana n. sp.

c
1
. Much depressed and very acutely carinate; pale

yellowish-corneous ;
whorls 4J. Alt. 2. 7 to 3,

diam. 5.8 to 6 mm., H. hirasei n. sp.

6
1

. Periphery more or less angular, or rounded though com-

pressed.
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c. Surface delicately striate spirally. Alt. 3.5, diam.

5. 3 to 5. 8 mm.
,

H. yoshiwarana n. sp.

c
1
. Upper surface strongly striate spirally,

H. yoshiwarana var. arata n. v.

c
2

. Smaller, delicately striate. Alt. 2.2, diam. 4.5 mm.,
H. yoshiwarana var. microtheca n. v.

Only one form is yet known from Chichijima, H. ogasawarana

var. diserepans. It differs from the typical form in having the

spiral striae obsolete on the last whorl.

Alycaeus biexcisus n. sp.

Shell similar in general form, size and sculpture to A. reinhardti

Pils., but differing in the aperture. The lip is thickened and built

forward. The parietal margin of the lip is continuous, raised in a

blunt, somewhat triangular process. The columellar margin is

excised in a broad curve, and there is a more or less pronounced
notch at the junction of the basal and outer margins. The neck is

only slightly constricted, and is striate. Whorls 3^. Diam.

3J mm.

Suimura, Awa. Types No. 82,660 Coll. A. N. S. P., from

No. 8316 of Mr. Hirase's collection.

This is one of the most differentiated of the Japanese species of

Alycceus.

Blanfordia japonioa var. simplex nov.

The specimens of Blanfordia from Nippon which I have seen

differ from B. japonica of Sado Island, as denned by A. Adams,
in having the lip only a mere trifle expanded, hardly perceptibly

so, and not doubled, as it is said to be in B. japonica. The shell

consists of 5 whorls, the first one more or less worn, and it is cov-

ered with a yellowish-olivaceous cuticle. It is shorter and broader

than B. bensoni of Yesso.

Length 6, diam. 4 mm.

Nishigo, Uzen. Types No. 78,836 Coll. A. N. S. P., from No.

406 of Mr. Hirase's collection. Similar specimens have been sent

from Kajima, Satsuma, and one immature shell before me from

Ibuki, Omi (No. 842 of Mr. Hirase's collection), may prove to be

the same variety.

The species of Blanfordia now known are as follows :

B. bensoni (A. Adams).

Tomichia bensoni A. Ad., Ann. and Mag. Nat. Hist, (3), VIII, p
308 (October, 1861).
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Blanfordia bcnsoni A. Ad., Ann. and Mag. Nat. Hist. (3), XII, p.
424, PL 7, fig. 11.

Blanfordia beusoni A. Ad., Mollendorff, Nachr'bl. d. D. Malak.
Ges., 1897, p. 32 (description of specimens from Hakodate).

Pomatiop&is hirasei Pils., Nautilus, May, 1900, p. 12.

Southern Yesso, in the Province Ojima, at Matsumai (A. Ad.),

Kayabe (Y. Hirase), and Hakodate (B. Schmacker).

B. japonica (A. Adams).

Tomichia japonica A. Ad., Ann. and Mag. (3), VIII, p. 308 (Octo-
ber, 1861).

Blanfordia japonica A. Ad., Ann. and Mag. (3), XII, p. 424, PI. 7,

fig. 12.

Sado Island (A. Ad.).

B. japonica var. simplex Pils. See above.

Blanfordia japonica Mlldff., Nachr'bl. d. D. Malak. Ges., 1900, p.
153.

Nishigo, Uzen, Nippon; Kajima, Satsuma, Kiushiu (Y. Hirase).
I have given the references in full because several authors, nota-

bly von Mollendorff and Kobelt, have expressed ignorance of the

existence of descriptions of A. Adams' species ;
the former author,

with characteristic temerity, stating that one of them had never

been described.

Cyclophorus kikaiensis n. sp.

Shell depressed-turbinate, moderately solid but not thick, openly

umbilicate; pale yellowish, encircled by many dark red-brown

dotted or spotted lines and bands, those above usually more or less

confluent, and usually marked with radiating zigzag light streaks
;

the earlier whorls purplish-brown ; sculptured with minute, thread-

like striae, coarser and more separated on the early whorls. Whorls

4J, very convex, the last rounded or sometimes indistinctly angular
in front, convex below. Aperture circular, oblique, bluish inside,

the peristome built forward beyond a very slight expansion, in fully

mature individuals
;
in contact with the preceding whorl for a very

short distance only.

Alt. 11J, diam. 15 mm.
Alt. 12, diam. 16 mm.
Alt. 12^, diam. 17 mm.

Kikai-ga-shima, Osumi. Types No. 81,940 Coll. A. N. S. P.,

from No. 547 of Mr. Hirase' s collection.

I formerly thought this a small variety of C. turgidus Pfr., but

further study of larger series shows it to be distinct. It is a smaller,
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less elevated shell, with decidedly larger umbilicus, the whorls

being more loosely coiled. Specimens from the fossil-bed on the

same island (Hirase's No. 6846) are a little larger, the largest

measuring alt. 15, diam. 20 mm. They show the same open

umbilicus and rather lax coil.

C. turgidus Pfr.
,
from the same deposit, is decidedly larger than

the typical form, diam. 27-28 mm.

Diplommatina kiiensis n. sp.

Shell cylindric, conic above, the tapering portion less than half

the length of the shell
;
dull red

; sculptured with strong but narrow

thread-like rib-striae, slightly coarser on the cone than on the last

two whorls. Whorls 6
J-, convex, the last narrower, strongly ascend-

ing in front. Aperture circular, the lip narrowly expanded, re-

inforced by a narrow rib or crest close behind it
;
continuous across

the parietal wall. Columellar denticle strong. Palatal fold very

long. Length 3.3, diam. nearly 2 mm.

Nachi, Kii. Types No. 82,656, Coll. A. N. S. P., from No.

837a of Mr. Hirase's collection; also No. 8376, from the same

locality.

Some specimens are superficially eroded, and whitish ash-colored.

The palatal fold is unusually long. It is a smaller species than D.

tenuiplica, larger than nipponensis or cassa.

Diplommatina kobelti var. ampla nov.

Shell with the spire long and regularly tapering to an obtuse

apex. Whorls 8 to 8J, convex, the last narrower and ascending
as usual

; pale reddish or corneous
; evenly sculptured with delicate

thread-like rib-striae, subobsolete on the last half of the last whorl.

Aperture subcircular, with straightened, sinuous columellar margin.
Columellar tooth strong. Palatal fold curved, covered by the

expanded parietal callus.

Length 4, diam. 2 mm.

Goto, Uzen. Types No. 82,664, Coll. A. N. S. P., from No.

812 of Mr. Hirase's collection. It is larger than D. kobelti, with

more whorls.

Diplommatina pudica n. sp.

Shell cylindric below, tapering in a long, slender spire above, the

apex small, somewhat obtuse
;
dull red, the spire and apex blush-

ing deep rose. Sculpture of thread-like riblets, conspicuous and
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very widely spaced on the spire, rapidly becoming finer at the

beginning of the penultimate whorl, which is very finely and closely

striate
;
last whorl contracted, similarly sculptured but with the strise

partially effaced, ascending as usual. Aperture somewhat oblique,

subcircular, the peristome expanded and reflexed, but not doubled

and with no rib behind it. The columellar tooth is rather small,

and deeply placed. No palatal fold is visible through the shell.

Length 3, diam. 1.5 mm.

Nachi, Kii. Types No. 82,652, Coll. A. N. S. P., from No.

836a of Mr. Hirase's collection.

A very distinct species, like D. kobelti in the long spire, but in

D pudica the cone is more slender above. The disparity in sculp-

ture between the whorls of the cone and the last two is unusually
marked. The color of fresh, unworn shells is deeper than in the

other species of Nippon known to me.

Mandarina exoptata var. obtusa nov.

More depressed than the typical form, and merely angular at the

periphery ;
whorls 4J-.

Alt. 1 3, diam. 22J mm.

Hahajima, No. 845 of Mr. Hirase's collection.

Mandarina mandarina var hahajimana nov.

Shell small, thinner than typical mandarina, pale yellowish;

uniform or with a pale reddish band above, another below the

periphery. Whorls 4J, the last slightly angular in front, soon

becoming rounded at the periphery. Surface very densely engraved
with clear-cut, minutely crimped spiral strise, obsolete immediately
around the axis.

Alt. 13J, diam. 18J mm.

Sekimon-zan, Hahajima (Mr. S. Yoshiwara) ; Hahajima (Mr.
Y. Hirase).

Genus HIRASEA Pilsbry.

This group has been modified to fill many places in the Ogasa-
waran snail fauna. Six species have already been found on Haha-

jima alone, and one on Chichijima. Those known from the former

island may be determined by the following key :
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I. Spire more or less convex or low-conic; periphery angular or

carinate.

a> Basal lip produced forward beyond the outer and upper

margins; periphery angular above; whorls 5J, closely

coiled
; upper surface dull, striate, base glossy.

b. Spire but slightly convex. Alt. 2.1, diam. 4.3 mm.,
H. sinuosa.

5
1
. Spire low-conic; base very convex. Alt. 2, diam.

3.1 mm., H. eutheca.

a1
. Aperture normally oblique, the outer and upper margins

projecting forward of the basal.

fr. Base translucent, thin, polished; whorls 5-J; peri-

phery merely angular. Alt. 2, diam. 4.6 mm.,
H. hypolia.

b1
. Base opaque, finely ribbed, like the upper surface;

periphery acutely carinate.

c. Biconvex; whorls 4J- to 4J. Alt. 2.2, diam.

4 mm., H. nesiotica.

c
1

. Much depressed, the keel very acute; whorls 4.

Alt. 1.6, diam. 4 mm., . . H. acutissima.

II. Spire concave, the earlier whorls sunken; periphery rounded.

a. Disk-shaped; rich brown, and densely, minutely rib-striate

above and at the periphery, becoming polished and
somewhat translucent beneath, whitish near the axis.

Whorls 5, the last rounded at the periphery ; aperture
lunate, the lip simple and acute in the specimens seen,
which are probably not adult. Alt. 1.7, diam. 4 mm.,

H. biconcava.

Another genus or subgenus, apparently allied to Hirasea, is re-

presented by one species sent from Hahajima, and by Helix oper-

culina of Gould, collected on Peel Island [Chichijima] by the

North Pacific Exploring Expedition, but not yet obtained by Mr.

Hirase. This group may be defined as follows :

FAMETESTA subgen. nov.

Shell disk-shaped, excessively depressed and acutely carinate,

concave below the keel, imperforate, thin, minutely striate. Aper-
ture oblique, extremely narrow, the basal lip thickened within.

Type H. mirabilis.

Two species are now known. Both are pale brown with 5 whorls.

They differ thus :

a. Diameter three times the altitude, 2.5 x 7.5 mm. Chichijima,
H. operculina Gld.



1902.] NATURAL SCIENCES OF PHILADELPHIA. 31

a 1
. Diameter five times the altitude, 1.5 x 7 mm. Hahajima,

H. mirabilis n. sp.

The last species is so flat it looks as though trodden upon.

Kaliella ogasawarana n. sp.

Shell large for the genus, subperforate, conic, pale yellowish-

corneous, subtransparent, glossy, smooth except for slight growth -

lines. Spire almost straightly conic, the apex obtuse. Whorls 7J,

somewhat convex, the last strongly angular at the periphery, mod-

erately convex below. Aperture slightly curved, in crescent form,

truncate at the ends; lip thin and acute, the columella concave,

with narrowly reflexed margin. Alt. 5, diam. 5 mm. Hahajima,

Ogasawara (Y
1

. Hirase, No. 846).

Nesopupa dedecora n. sp.

Exceedingly small, obesely oval, dark red-brown, faintly striate.

Whorls 4f, convex, the last swelling in a very conspicuous crest

some distance behind the aperture, and grooved at the position of

the upper palatal fold. Aperture sqtfarish, well rounded below, the

lip expanded, brown. Parietal lamella long and strong; angular

lamella well developed, not united with the parietal. Columellar

lamella deeply placed, small. Basal fold small, close to the colum-

ella. Lower palatal fold very small and deeply situated. Upper

palatal large and prominent All the teeth are whitish.

Length about 1.6, diam. 1 mm.

Hahajima, Ogasawara (No. 855 of Mr. Hirase's collection).

Eulota senckenbergiana var. awaensis nov.

Very large, dark brown with wide, ill-defined darker brown, and

lighter dusky yellowish streaks, a narrow blackish supra-peripheral
band bordered with yellow on both sides, and the interior of the

umbilicus blackish. It wants the bright yellow variegation of typi-

cal senckenbergiana. Surface conspicuously malleate.

Alt. 30, diam. 55 mm.
Alt. 33, diam. 53 mm.

Suimura, Awa. Types No. 82,608 Coll. A. N. S. P., from

No. 828 of Mr. Hirase's collection.

The species has not hitherto been reported from Shikoku Island.
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Eulota vulgivaga var. lanx nov.

Shell more depressed than vulgivaga, the base less convex. Last

whorl deflexed in front. Aperture more oblique. Fringe at the

periphery and sometimes along the suture well developed.

Alt. 9, diam. 22 mm.

Suimura, Awa, Shikoku Island (Mr. Hirase, No. 825).

Ayarge form of vulgivaga occurs at Mt. Ibuki, Omi, having
almost 7 whorls, a dome-like spire, and comparatively smooth cuti-

cle
;
but smaller specimens seem to occur with the large ones, so

that with the material now in hand I do not see that a distinct local

race is indicated.
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REVISION OF JAPANESE VIVIPARIDJE, WITH NOTES ON MELANIA
AND BITHYNIA.

BY HENRY A. PILSBRY.

My work on these groups has been based largely upon material

supplied by Mr. Y. Hirase, of Kyoto, Japan.

VIVIPARID^E.

The Viviparidce of Japan, so far as their appearance in the field

of literature is concerned, are involved in mind-destroying chaos.

This has been due partly to the intrinsic difficulty of the subject,

but chiefly to a failure on the part of authors to correctly identify

the older Oriental species. Mr. T. Iwakawa,
1
of Tokyo, has pub-

lished a lucid essay upon the subject, in which the natural divisions

or species are for the first time correctly set forth. Owing, how-

ever, to the fact that he used the names for the species given by
Kobelt2

(as there is probably no library in Japan sufficient for the

verification of the German author's statements), the nomenclature

adopted by Iwakawa requires revision. This implies no criticism

of Ihe Japanese naturalist's admirable essay. The source whence his

nomenclature was drawn was tainted; but the names aside, his grasp

of the facts of nature was sound.

Pseudo-Japanese species.

In my opinion, the foliowhig species do not occur in Japan :

Paludina oxytropis Benson, Journal of the Asiatic Society of Bengal,
v, 1836, p. 745, type locality Sylhet. Figured in Conchologia
Indica, PI. 76, fig. 5, and Conch. Iconica, fig. 9.

-f- P> pyramidata v. d. Busch in Philippi, Abbildungen, etc., I, p.

113, PI. 1, figs. 3, 4 (1844). Type locality, Bengal.

Paludina ingallsiana Lea, Proc. Acad. Nat. Sci., 1856, p. 110. Fig-
ured in Observations on the Genus Unio, etc., XI, p. 74, PI. 22,

fig. 9. Type locality, Siani. Not P. ingallsiana Reeve !

I am satisfied that those who will compare authentic specimens of

1 Notes on the Paludina-species of Japan, in Annotationes Zoologicw
Japonenses, I, Part 3, pp. 83-92, PL V, 1897.

2 Fauna Molluscorum Extramarinorum Japonia, Frankfurt, 1879.
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Ihese species, or in their absence the figures referred lo above, will

agree with me that no specimens referable lo either of them have

been made known from Japan.

Vimpara stelmaphora Bourguignat, Rev. et Mag. de Zool., Mars,

1862, PI. 6, figs. 7, 8 ; Spicil.

Type locality, Pekin, China.
1862, PI. 6, figs. 7, 8 ; Spicil. Malac., p. 135, PI. 10, figs. 7, 8.

While close to the Japanese V. malleatus (Rve. ), this species

differs in its comparatively longer spire and smaller aperture. It

seems to me related to V. lecythoides (Bens.). Its introduction

into the Japanese list was due to the three spiral punctured lines,

which stelmaphora has in common with several other species.

Japanese species.

With the above-mentioned Continental species out of the way,

we find the following described from Japan :

Paludina histrica Gould, 1859.

Paludina japonicav. Mart., 1860.

Paludina Iceta v. Mart., 1860.

Paludina malkata Reeve, 1863.

Paludina abbreviata Reeve, 1863.

Paludina nitens Reeve, 1863.

Vivipara sclateri Frauenfeld, 1865.

Of these seven names, three or four stand for species ;
the others

being synonyms or varieties.

Viviparus malleatus (Reeve). PL IX, figs. 6, 7.

Paludina malleata Reeve, Conch. Icon., Vol. XIV, PL 5, fig. 25

(February, 1863).
Paludina abbreviata Reeve, Conch. Icon., Vol. XIV, PL 5, fig. 26

(February, 1863).
Paludina stelmaphora Kobelt, Fauna Moll. Extramar. Jap., p. 122,
PL 11, fig. 4.

Paludina stelmaphora Iwakawa, Annot. Zool. Jap., I, p. 85, PL 5,

figs. 1-4. Not V. stelmaphora Bgt.!

" Shell swollen, egg-shaped, thin, smooth, with a greenish epi-

dermis; spire low with an obtuse apex usually worn out in old

specimens. Whorls quite rounded, separated by deep sutures, each

whorl wound round with three punctured lines."* These lines bear

short bristles in young or perfectly preserved adult shells. They
are sometimes very faint, in part obsolete, but I believe always
visible on some part of the shell. Two are on the upper surface

and one near the periphery. Even when the early whorls are

preserved, there are no angles or spiral ridges on the shell, such as

8 1 can do no better than to quote Iwakawa's words.
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usually occur in the next species, though specimens
" often present

hammered -like sculpture on the surface," hence the name

malleatus.

Mr. Iwakawa has traced this species from the Province Mutsu, at

the north end of Nippon, to the middle Riukiu Islands. Mr.

Hirase sends specimens from the islands also. Fig. 6 represents a

specimen from Kagoshima, Satsuma. Fig. 7 is from a very smooth

and glossy shell from Okinawa.

This species is more globose than the Chinese V. stelmaphora,

the tube enlarging more rapidly, producing a lower spire and

larger aperture.

Paludina Iceta v. Martens (Malak. JBldtt., VII, 45), described

from a specimen or specimens collected by Siebold, and not figured,

is a glossy form with some puncture-lines, as in the smooth form of

V. malleatus. The type has 6 whorls, and measures alt. 23, diam.

21 mm. The last whorl is distinctly angular. I think this is

likely to prove to be a form of V. malleatus. If so, the name

has priority.

Viviparus japonicus (v. Martens). PL IX, fig. 1.

Paludina japonica v. Mart., Malakozoologische Blatter, VII, 1860,

p. 44. Reeve, Conch. Icon., fig. 13. Kobelt, t. c., p. 120, PI. 11,

fig. 1.

Paludina oxytropis var. japonica Iwakawa, t. c., p. 88, PI. 5, fig. 17.

Paludina oxytropis var. sclateri Iwakawa, t. c., p. 89, PL 5, fig. 14.

Large, pyramidal, dark olive-green and glossy. The earlier

whorls are encircled by two keels, later becoming mere angles, and

then usually disappearing on the last whorl or two. There may also

be some oblique malleation in places. The last whorl is obscurely

angular, the angle darker. There are no puncture-lines, as in

V. malleatus, though -there are fine, subobsolete spiral striae. The

specimen figured is from Omaki, Yamashiro. The type locality is

not known, the specimens brought home by Siebold being merely

labeled Japan.

Viviparus japonicus var. iwakawa nov. PL IX, fig. 3.

Paludina oxytropis Bens., Kobelt, t. c., p. 123, PI. 11, figs. 6, Qa,

(exclusive of synonymy).
P. oxytropis Bens., Iwakawa, t. c., p. 88, PI. 5, figs. 12, 13. Not
Paludina oxytropis Benson, an Indian species belonging to an

appreciably different group !

Differing from V. japonicus chiefly in the persistence in adult

shells of the keel at the periphery, giving the shell
" the shape of a
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double cone," and the greater prominence of several spiral cords or

angles above and below. Iwakawa has abundantly proven that

this form intergrades perfectly with the typical V. japonicus a fact

manifest in the series before me. He holds also that it intergrades

with the form called
" P. sclateri" by Kobelt, but which is far

from being the typical V. sclateri of Frauenfeld. He also gives

reasons for believing that this carinate form ' '

represents the ances-

tral species whence the several varieties have arisen." It seems to

be confined to the northern third of Nippon, so far as existing data

show. Types of var. iwakawa are from Furukawa, Kikuzen, No.

80,639 Coll. A. N. 8., from No. 61 of Mr. Hirase's collection.

I have not yet seen specimens of the form called sclateri by

Iwakawa. It occurs in the same area as var. iwakawa, and so far

as we know not in southern Nippon, where the true V. sclateri

and where Kobelt' s sclateri live.

Viviparus histricus (Gould). Pi. IX, fig. 5.

Paludina Mstrica Gld., Proc. Boston Soc. N. H., VII, p. 41 (June,
1859); Otia Conch., p. 106.

f Paludina nitens Reeve, Conch. Icon., fig. 59 (April, 1863).

The shell is umbilicate, pyramidal, brownish-green, and glossy

when clean. There are no puncture-lines, though faint spiral

stria? exist. The whorls are carinate at the periphery, the keel

usually projecting above the sutures, but reduced to a mere low

cord on the last whorl. A well-grown specimen measures, alt. 31,

diam. 21 mm. Figured specimen is from Kagoshima, Satsuma.

Viviparus sclateri Frauenfeld. PI. IX, fig. 4.

V. sclateri Ffld., Verh. zool.-bot. Ges. Wien, XV, 1865, p. 531, PI.

22, upper figures on left side.

f Paludina ingallsianus Reeve, Conch. Icon., XIV, PL 7, fig. 39 a, b

(1863).
P. ingallsiana Reeve, Kobelt, t. c., p. 124, PL' 10, fig. 14-18; PL 11,

fig. 2.

P. ingallsiana Reeve, Iwakawa, t. c., p. 86, PL 5, figs. 5-7 (not
typical).

fP. sclateri Kobelt, t. c., p. 121, PL 11, fig. 3.

Not P. ingallsiana Lea, 1856 !

A pyramidal, brownish species, with strongly angular periphery
and several low angles above it. The shell attains a large size, the

specimen figured measuring alt. 45, diam. 30 mm., though eroded

above.

V. sclateri is, perhaps, a variety of V. histricus, but as I have

not seen specimens connecting them, I allow it to stand here as a

species, pending fuller information.
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So far as we now know, its area of distribution does not overlap

that of the carinated form of V. japonicus. Mr. Iwakawa writes :

" This excellent species has hitherto been known only from Lake

Biwa, to which I will now add two more localities : Lake Suwa in

Prov. Shinano, and Nagoya in Prov. Owari, on the strength of

specimens contained in the Imperial Museum." " In tKe north-

eastern provinces of Hondo I could not obtain a single specimen of

this species, in spite of my efforts to collect during the excursion of

last summer. It is very desirable to ascertain its range of distribu-

tion in middle Japan and also in the southwestern provinces, where

it probably also occurs.
' '

Paludina sclateri of Kobelt's Fauna seems to be an ecarinate

form of this species. It is far from being typical sclateri.

MELANIIDJE.

Melania reiniana var. hidachiensis nov. PI. IX, fig. 2.

Shell moderately slender, greenish-yellow above, the last whorl

olive-brown under a blackish incrustation. Whorls strongly con-

vex, sculptured with strong, slightly curved ribs, rather wide-spaced,

11 or 12 on the penultimate whorl, those on the last whorl becoming

smaller and closer, not extending below the periphery ;
the whole

surface sculptured with spiral lirse, about 15 on the last whorl, those

below the periphery continuous, those above more or less obsolete

between the longitudinal ribs, conspicuous upon them.

Length 23, diam. 9, length of aperture 8J mm.
;

6 whorls

remaining.

Length 20, diam. 9, length of aperture 9-J-
mm.

;
4 whorls

remaining.

Manabe, Prov. Hidachi (Mr. Y. Hirase). Types No. 80,680

Coll. A. N. S., from No. 145 of Mr. Hirase's collection.

This form has quite convex whorls, while they are flat in M.

multigranosa. The ribs are strong, especially above, as in a strongly

marked Gonio basis plicifera, and the spirals of the base are numer-

ous and equal. M. multigranosa Bttg. is a species closely related

to M. niponica Smith, and like that, known only from the neigh-

borhood of Lake Biwa, while the present form is from Hidachi

province, on the east coast northward from Tokyo Bay. It is far

more strongly sculptured than M. reiniana, which is clearly only an

extreme form of M. libertina. The somewhat complex relationships
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of this group of species may be roughly expressed in a diagram,

thus:

Few and coarse spirals ;

strongly plicate : biwae

multigranosa hidacbiensis

reimana

plicosa
cancellata

libertina

japonica

I

Many spirals ;
folds obsolete : boninensis

M. hidachiensis is thus to be regarded as a modification of the

libertina stock parallel to multigranosa, without direct genetic

connection with the latter. M. libertina var. plicosa is a central

or intermediate form, whence modification in the direction of

stronger folds and in the opposite direction of weaker and then

complete loss of folds has taken place.

Melania libertina var. latifusus nov. PI. IX, fig. 8.

Shell wide, with comparatively short, conic spire and produced

base; evenly striated throughout or with the middle smoother,

without a trace of longitudinal folds
;
olive or brown.

Length 33, diam. 15, length of aperture 17 mm.

Mino, Settsu (Mr. Y. Hirase).

The forms tenuisulcata and ambidextra are simply variations in

development of the spirals, and not of racial import. In Ameri-

can Melanians we now recognize that the same species is frequently

dimorphic, having a smooth and a spirally striate form existing

together in one locality, usually with all possible intervening forms.

The same is unquestionably true of this Japanese species. In the

varieties decussata and plicosa longitudinal folds appear, and lead

the way to M. reiniana Brot, which is strongly plicate like Gonio-

basis plicifera of our West, with close spirals. Gould's description of

M. libertina applies especially to the forms with spirals but without

folds, though some of the original specimens now before me have

the folds of "plicosa." Neither of the localities
" Simoda and

Ousima ' '

given by Gould are in China, as Brot and Kobelt suppose.
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Simoda (or Shimoda) is at the southern end of the Izu peninsula and
' ' Ousima ' '

is Oshima, a large island northeast of Okinawa, in the
" Riukiu Curve." There is also an Oshima (Izu-no-Oshima) at

the mouth of the Sagami Sea, one of the ' < Seven Islands of Izu.
' '

The name, meaning
"

big island," is somewhat common in Japan.

M. retifera Tiyon is a rather small form of libertina, with some-

what coarse spirals but no folds. M. hakodadiensis Hartman is

normal libertina with even and rather fine spirals. The types of

both are before me. M. boninensis Lea, of which two of the origi-

nal lot, given by Lea, and several collected by Mr. S. Yoshiwara,

lie before me, is a dwarfed island form of the libertina stock, dis-

tinct by its small size and somewhat attenuated contour. It has

erroneously been referred to a separate section of the genus by
some authors.

AMNICOLID^I.

Bithynia striatula var. japonica Pilsbry. PL IX, figs. 9, 10, 11, 12.

These Proceedings for 1901, p. 405.

Figs. 9, 10, 11 are from specimens of the type lot, from

Manabe, Hidachi. Fig. 12 is the smoothest specimen of a series

from Osaka.

The operculum has a distinctly spiral nucleus in this species.

This feature has twice been made the basis of generic distinction,

but I prefer to retain the species in Bithynia until a thorough study

can be made of the opercula of the group. Probably several stocks

have independently changed from the spiral to the concentric type.
*

EXPLANATION OF PLATE IX

Fig. 1. Vimparusjaponicus v. Mart. Omaki, Yamashiro.

Fig. 2. Uelania hidachiensis Pils. Manabe, Hidachi.

Fig. 3. Vimparusjaponicus var. Iwakawa Pils. Furukawa, Rikuzen.

Fig. 4. Vimparus sclateri Ffld. Near Kyoto.
Fig. 5. Vimparus histricus Gld. Kagoshima, Satsnma.

Fig. 6. Vimparus malleatus Rve. Kagoshima, Satsuma.

Fig. 7. Vimparus malleatus Rve. Okinawa, Riukiu Islands.

Fig. 8. Melania libertina var. latifusus Pils. Mino, Settsu.

Figs. 9, 10, II, Bithynia striatula var. japonica Pils. Manabe,
Hidachi.

Fig. 12. Bithynia siriatula var. japonica Pils. Osaka.

4 Dr. O. von Mollenclorff has referred B. striatula to the genus Fossa-

rulus Neumayr, and has discussed the status of Pere Heude's Chinese

species in a paper which canie to hand since the above was written.

Annuaire du AJusee Zoologique de I'Academic Imperiale des Sciences de

St. Petersbourg, VI, 1901, Binnen-mollusken aus West-china und Central -

asien, p. 101 (1902).
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/I

THE GERMINATION OF THE SEEDS OF CARAPA GUIANENSIS Aubl.

BY JOBN W. HARSHBERGER, PH.D.

Tie genus Carapa (nat. ord. MeliacecB) comprises a number

of tropical forest trees with pinnate leaves and
floweijs

borne in

few- ,or many-flowered axillary panicles. The following species of

Ihe genus are recognized by the Index Kewensis, viz. : Carapa

guianensis Aubl. from Guianp, and tropical Africa; C. moluccensis

Lam.\ from the Malay archipelago; C. nicaraguensis C.D.C.

from
Central

America; C. procera D.C. from Asia and tropical

Africa^ C. siirinamensis Miq. from Guiana. Carapa moluecensis

is a mapgrove, and Karsten has removed this species from the genus

Carapa, placing it under the generic name Xylocarpus.

The fruits of the plants of the genus Carapa are, spherical or

ovoid capsules, thick, woody, mostly waited, opening by septifragal

dehiscence into five valves. The seeds are large, thick, angular,

with woody brown seed-coats (PI. VIII, figs. 1, 2, 3, 6). The

food substance in tihe form of endosperm is wanting, and the

cotyledons are thick and conferruminate (fig. 8a). The only

illustrations of the jfruits ajnd seeds of this genois, as far as the

writer has been able to ascertain, are those published by Engler

and Prantl,;
1 where the flowers, ovary and fruit of Carapa procera

D.C. are s^iown, but not in germination. JLubbock and Karsten

have studied the germination of the seeds of -several related genera
of the same order, MeliaeevQ, and the substance of their studies is

here briefly given by way of summing up oir knowledge concern-

ing the sprouting o;f the see^s of the plants jof
this family. Lub-

bock2
describes 'o.nd figures the germination and I seedlings of Melia

azedarach L. and Walsura piscidia Roxb. 4a ,lhe pride of China

(Melia azederach L. ) the cotyledons are linear-Oblong, obtuse,

narrowed to a short petiole. The first leaves are opposite, tripar-

tite; the succeeding leaves are compound pinnate/ The cotyledons

1 Die naturlichen Pflanzenfamilien, III, 4, s. 277.
2 LUBBOCK, Contributions to our Knowledge of Seedlings, I, 335.
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KEVISION OF JAPANESE VIVIPARIDJE, WITH NOTES ON MELANIA
AND BITHYNIA.

BY HENRY A. PILSBRY.

My work on these groups has been based largely upon material

supplied by Mr. Y. Hirase, of Kyoto, Japan.

VIVIPARID^.

The Viviparidce of Japan, so far as their appearance in the field

of literature is concerned, are involved in mind-destroying chaos.

This has been due partly to the intrinsic difficulty of the subject,

but chiefly to a failure on the part of authors to correctly identify

the older Oriental species. Mr. T. Iwakawa,
1
of Tokyo, has pub-

lished a lucid essay upon the subject, in which the natural divisions

or species are for the first time correctly set forth. Owing, how-

ever, to the fact that he used the names for the species given by
Kobelt2

(as there is probably no library in Japan sufficient for the

verification of the German author's statements), the nomenclature

adopted by Iwakawa requires revision. This implies no criticism

of the Japanese naturalist's admirable essay. The source whence his

nomenclature was drawn was tainted; but 1 he names aside, his grasp

of the facts of nature was sound.

Pseudo-Japanese species.

In my opinion, the following species do not occur in Japan :

Paludina oxytropis Benson, Journal of the Asiatic Society of Bengal,
v, 1836, p. 745, type locality Sylhet. Figured in Conchologia
Indica, PI. 76, fig. 5, and Conch. Iconica, fig. 9.

+ P. pyramidata v. d. Busch in Philippi, Abbildungen, etc., I, p.

113, PI. 1, figs. 3, 4 (1844). Type locality, Bengal.

Paludina ingallsiana Lea, Proc. Acad. Nat. Sci., 1856, p. 110. Fig-
ured in Observations on the Genus Unio, etc., XI, p. 74, PI. 22,

fig. 9. Type locality, Siam. Not P. ingallsiana Reeve !

I am satisfied that those who will compare authentic specimens of

1 Notes on the Paludina-species of Japan, in Annotationes Zoologies

Japonenses, I, Part 3, pp. 83-92, PI. V, 1897.
2 Fauna Molluscorum Extramarinorum Japonice, Frankftirt, 1879.
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these species, or in their absence fche figures referred to above, will

agree with me that no specimens referable to either of them have

been made known from Japan.

Vimpara stelmaphora Bourguignat, Rev. et Mag. de Zool., Mars,

1862, PL 6, figs. 7, 8 ; Spicil. Malac., p. 135, PL 10, figs. 7, 8.

Type locality, Pekin, China.

While close to the Japanese V. malleatus (Rve. ), this species

differs in its comparatively longer spire and smaller aperture. It

seems to me related to V. lecythoides (Bens.). Its introduction

into the Japanese list was due to the three spiral punctured lines,

which stelmaphora has in common with several other species.

Japanese species.

With the above-mentioned Continental species out of the way,

we find the following described from Japan :

Paludina histrica Gould, 1859.

Paludina japonica v. Mart., 1860.

Paludina Iceta v. Mart., 1860.

Paludina malleata Reeve, 1863.

Paludina abbreviata Reeve, 1863.

Paludina nitens Reeve, 1863.

Vivipara sclateri Frauenfeld, 1865.

Of these seven names, three or four stand for species ;
the others

being synonyms or varieties.

Viviparus malleatus (Reeve). PI. IX, figs. 6, 7.

Paludina malleata Reeve, Conch. Icon., Vol. XIV, PL 5, fig. 25

(February, 1863).
Paludina abbreviata Reeve, Conch. Icon., Vol. XIV, PL 5, fig. 26

(February, 1863).
Paludina stelmaphora Kobelt, Fauna Moll. Extramar. Jap., p. 122,
PL 11, fig. 4.

Paludina stelmaphora Iwakawa, Annot. Zool. Jap., I, p. 85, PL 5,

figs. 1-4. Not V. stelmaphora Bgt.!

" Shell swollen, egg-shaped, thin, smooth, with a greenish epi-

dermis; spire low with an obtuse apex usually worn out in old

specimens. Whorls quite rounded, separated by deep sutures, each

whorl wound round with three punctured lines."* These lines bear

short bristles in young or perfectly preserved adult shells. They
are sometimes very faint, in part obsolete, but I believe always
visible on some part of the shell. Two are on the upper surface

and one near the periphery. Even when the early whorls are

preserved, there are no angles or spiral ridges on the sheD, such as

8 1 can do no better than to quote Iwakawa's words.
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usually occur in the next species, though specimens
" often present

hammered -like sculpture on the surface," hence the name

malleaius.

Mr. Iwakawa has traced this species from the Province Mutsu, at

the north end of Nippon, to the middle Riukiu Islands. Mr.

Hirase sends specimens from the islands also. Fig. 6 represents a

specimen from Kagoshima, Satsuma. Fig. 7 is from a very smooth

and glossy shell from Okinawa.

This species is more globose than the Chinese V. stelmaphora,

the tube enlarging more rapidly, producing a lower spire and

larger aperture.

Paludina Iceta v. Martens (Malak. Bldtt., VII, 45), described

from a specimen or specimens collected by Siebold, and not figured,

is a glossy form with some puncture-lines, as in the smooth form of

V. malleatus. The type has 6 whorls, and measures alt. 23, diam.

21 mm. The last whorl is distinctly angular. I think this is

likely to prove to be a form of V. malleatus. If so, the name

has priority.

Viviparus japonicus (v. Martens). PI. IX, fig. 1.

Paludina japonica v. Mart., Malakozoologische Blatter, VII, 1860,

p. 44. Reeve, Conch. Icon., fig. 13. Kobelt, t. c., p. 120, PI. 11,

fig. 1.

Paludina oxytropis var. japonica Iwakawa, t. c., p. 88, PI. 5, fig. 17.

Paludina oxytropis var. sclateri Iwakawa, t. c., p. 89, PL 5, fig. 14.

Large, pyramidal, dark olive-green and glossy. The earlier

whorls are encircled by two keels, later becoming mere angles, and

then usually disappearing on the last whorl or two. There may also

be some oblique malleation in places. The last whorl is obscurely

angular, the angle darker. There are no puncture-lines, as in

V. malleatus, though there are fine, subobsolete spiral striae. The

specimen figured is from Omaki, Yamashiro. The type locality is

not known, the specimens brought home by Siebold being merely

labeled Japan.

Viviparus japonicus var. iwakawa nov. PI. IX, fig. 3.

Paludina oxytropis Bens., Kobelt, t. c., p. 123, PI. 11, figs. 6, Qa,

(exclusive of synonymy).
P. oxytropis Bens., Iwakawa, t. c., p. 88, PI. 5, figs. 12, 13. Not
Paludina oxytropis Benson, an Indian species belonging to an

appreciably different group !

Differing from V. japonicus chiefly in the persistence in adult

shells of the keel at the periphery, giving the shell
' ' the shape of a
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double cone,
' ' and the greater prominence of several spiral cords or

angles above and below. Iwakawa has abundantly proven that

this form intergrades perfectly with the typical V. japonicus a fact

manifest in the series before me. He holds also that it intergrades

with the form called
" P. sclateri" by Kobelt, but which is far

from being the typical V. sclateri of Frauenfeld. He also gives

reasons for believing that this carinate form ' '

represents the ances-

tral species whence the several varieties have arisen." It seems to

be confined to the northern third of Nippon, so far as existing data

show. Types of var. iwakawa are from Furukawa, Rikuzen, No.

80,639 Coll. A. N. S., from No. 61 of Mr. Hirase's collection.

I have not yet seen specimens of the form called sclateri by
Iwakawa. It occurs in the same area as var. iwakawa, and so far

as we know not in southern Nippon, where the true V. sclateri

and where Kobelt7

s sclateri live.

Viviparus histricus (Gould). Pi. IX, fig. 5.

Paludina Mstrica Old., Proc. Boston Soc. N. H., VII, p. 41 (June,
1859); Otia Conch., p. 106.

f Paludina nitens Reeve, Conch. Icon., fig. 59 (April, 1863).

The shell is umbilicate, pyramidal, brownish-green, and glossy

when clean. There are no puncture-lines, though faint spiral

striae exist. The whorls are carinate at the periphery, the keel

usually projecting above the sutures, but reduced to a mere low

cord on the last whorl. A well-grown specimen measures, alt. 31,

diam. 21 mm. Figured specimen is from Kagoshima, Satsuma.

Viviparus sclateri Frauenfeld. PI. IX, fig. 4.

V. sclateri Ffld., Verh. zool.-bot. Ges. Wien, XV, 1865, p. 531, PI.

22, upper figures on left side.

f Paludina ingallsianus Reeve, Conch. Icon., XIV, PI. 7, fig. 89 a, b

(1863).
P. ingallsiana Reeve, Kobelt, t. c., p. 124, PI. 10, fig. 14-18; PI. 11,

fig. 2.

P. ingallsiana Reeve, Iwakawa, t. c., p. 86, PL 5, figs. 5-7 (not
typical).

? P. sclateri Kobelt, t. c., p. 121, PI. 11, fig. 3.

Not P. ingallsiana Lea, 1856 !

A pyramidal, brownish species, with strongly angular periphery
and several low angles above it. The shell attains a large size, the

specimen figured measuring alt. 45, diam. 30 mm., though eroded

above.

V. sclateri is, perhaps, a variety of V. histricus, but as I have

not seen specimens connecting them, I allow it to stand here as a

species, pending fuller information.
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So far as we now know, its area of distribution does not overlap
that of the carinated form of V. japonicus. Mr. Iwakawa writes :

" This excellent species has hitherto been known only from Lake

Biwa, to which I will now add two more localities : Lake Suwa in

Prov. Shinano, and Nagoya in Prov. Owari, on the strength of

specimens contained in the Imperial Museum." " In the north-

eastern provinces of Hondo I could not obtain a single specimen of

this species, in spite of my efforts to collect during the excursion of

last summer. It is very desirable to ascertain its range of distribu-

tion in middle Japan and also in the southwestern provinces, where

it probably also occurs."

Paludina sclateri of Kobelt's Fauna seems to be an ecarinate

form of this species. It is far from being typical sclateri.

MELANIIDJE.

Melania reiniana var. hidachiensis nov. PL IX, fig. 2.

Shell moderately slender, greenish-yellow above, the last whorl

olive-brown under a blackish incrustation. Whorls strongly con-

vex, sculptured with strong, slightly curved ribs, rather wide-spaced,

11 or 12 on the penultimate whorl, those on the last whorl becoming
smaller and closer, not extending below the periphery ;

the whole

surface sculptured with spiral lirse, about 15 on the last whorl, those

below the periphery continuous, those above more or less obsolete

between the longitudinal ribs, conspicuous upon them.

Length 23, diam. 9, length of aperture 8-J-
mm.

;
6 whorls

remaining.

Length 20, diam. 9, length of aperture 9J- mm.
; 4J- whorls

remaining.

Manabe, Prov. Hidachi (Mr. Y. Hirase). Types No. 80,680
Coll. A. N. S., from No. 145 of Mr. Hirase's collection.

This form has quite convex whorls, while they are flat in M.

multigranosa. The ribs are strong, especially above, as in a strongly

marked Goniobasis plicifera, and the spirals of the base are numer-

ous and equal. M. multigranosa Bttg. is a species closely related

to M. niponica Smith, and like that, known only from the neigh-

borhood of Lake Biwa, while the present form is from Hidachi

province, on the east coast northward from Tokyo Bay. It is far

more strongly sculptured than M. reiniana, which is clearly only an

extreme form of M. libertina. The somewhat complex relationships
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of this group of species may be roughly expressed in a
diagram^

thus:

Few and coarse spirals ;

strongly plicate : biwse

I

multigranosa hidachiensis

reiniana

plicosa
cancellata

libertina

japonica

I

Many spirals ;
folds obsolete : boninensis

M. hidachiensis is thus to be regarded as a modification of the

libertina stock parallel to multigranosa, without direct genetic

connection with the latter. M. libertina var. plicosa is a central

or intermediate form, whence modification in the direction of

stronger folds and in the opposite direction of weaker and then

complete loss of folds has taken place.

Melania libertina var. latifusus nov. PI. IX, fig. 8.

Shell wide, with comparatively short, conic spire and produced

base; evenly striated throughout or with the middle smoother,

without a trace of longitudinal folds
;
olive or brown.

Length 33, diam. 15, length of aperture 17 mm.

Mino, Settsu (Mr. Y. Hirase).

The forms tenuisulcata and ambidextra are simply variations in

development of the spirals, and not of racial import. In Ameri-

can Melanians we now recognize that the same species is frequently

dimorphic, having a smooth and a spirally striate form existing

together in one locality, usually with all possible intervening forms.

The same is unquestionably true of this Japanese species. In the

varieties decussata and plicosa longitudinal folds appear, and lead

the wr

ay to M. reiniana Brot, which is strongly plicate like Gonio-

basis plicifera of our West, with close spirals. Gould's description of

M. libertina applies especially to the forms with spirals but without

folds, though some of the original specimens now before me have

the folds of "plicosa." Neither of the localities
" Simoda and

Ousima ' '

given by Gould are in China, as Brot and Kobelt suppose.
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Simoda (or Shimoda) is at the southern end of the Izu peninsula and
' ' Ousima ' '

is Oshima, a large island northeast of Okinawa, in the

" Riukiu Curve." There is also an Oshima (Izu-no-Oshima) at

the mouth of the Sagami Sea, one of the ' ' Seven Islands of Izu.
' '

The name, meaning
"

big island," is somewhat common in Japan.

M. retifera Tryou is a rather small form of libertina, with some-

what coarse spirals but no folds. M. hakodadiensis Hartman is

normal libertina with even and rather fine spirals. The types of

both are before me. M. boninensis Lea, of which two of the origi-

nal lot, given by Lea, and several collected by Mr. S. Yoshiwara,

lie before me, is a dwarfed island form of the libertina stock, dis-

tinct by its small size and somewhat attenuated contour. It has

erroneously been referred to a separate section of the genus by
some authors.

AMNICOLID^I.

Bithynia striatula var. japonica Pilsbry. PI. IX, figs. 9, 10, 11, 12.

These Proceedings for 1901, p. 405.

Figs. 9, 10, 11 are from specimens of the type lot, from

Manabe, Hidachi. Fig. 12 is the smoothest specimen of a series

from Osaka.

The operculum has a distinctly spiral nucleus in this species.

This feature has twice been made the basis of generic distinction,

but I prefer to retain the species in Bithynia until a thorough study

can be made of the opercula of the group. Probably several stocks

have independently changed from the spiral to the concentric type.
4

EXPLANATION OF PLATE IX

Fig. 1. Viviparus japonicus v. Mart. Omaki, Yamashiro.

Fig. 2. Melania hidachiensis Pils. Manabe, Hidachi.

Fig. & Viviparus japonicus var. Iwakawa Pils. Furukawa, Rikuzen.

Fig. 4. Viviparus sclateri Ffld. Near Kyoto.
Fig. 5. Viviparus histricus Gld. Kagoshima, Satsuma.

Fig. 6. Viviparus malleatus Rve. Kagoshima, Satsuma.

Fig. 7. Viviparus malleatus Rve. Okinawa, Riukiu Islands.

Fig. 8. Melania libertina var. latifusus Pils. Mino, Settsu.

Figs. 9, 10, 11. Bithynia striatula var. japonica Pils. Manabe,
Hidachi.

Fig. 12. Bithynia siriatula var. japonica Pils. Osaka.

* Dr. O. von Mollendorff has referred B. striatula to the genus Fossa-

rulus Neurnayr, and has discussed the status of Pere Heude's Chinese

species in a paper which came to hand since the above was written.

Annuaire du AJusee Zoologique de V Academic Imperiale des Sciences de

St. Petershourg, VI, 1901, Binuen-mollusken aus West-china und Central-

asien, p. 101 (1902).
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THE GERMINATION OF THE SEEDS OF CARAPA GUIANENSIS Aubl.

BY JOHN W. HARSHBERGER, PH.D.

The genus Carapa (nat. ord. Meliacecz) comprises a number

of tropical forest trees with pinnate leaves and flowers borne in

few- or many-flowered axillary panicles. The following species of

the genus are recognized by the Index Kewensis, viz. : Carapa

guianensis Aubl. from Guiana and tropical Africa; C. moluceensis

Lam. from the Malay archipelago; C. nicaraguensis C.D.C.

from Central America; C. procera D.C. from Asia and tropical

Africa; C. surinamensis Miq. from Guiana. Carapa moluccensis

is a mangrove, and Karsten has removed this species from the genus

Carapa, placing it under the generjc name Xylocarpus.

The fruits of the plants of 1he genus Carapa are spherical or

ovoid capsules, thick, woody, mostly warted, opening by septifragal

dehiscence into five valves. The seeds are large, thick, angular,

with woody brown seed-coats (PL VIII, figs. 1, 2, 3, 6). The

food substance in the form of endosperm is wanting, and the

cotyledons are thick and conferruminate (fig. 8a). The only

illustrations of the fruits and seeds of this genus, as far as the

writer has been able to ascertain, are those published by Engler
and Prantl,

1 where the flowers, ovary and fruit of Carapa procera

D.C. are shown, but not in germination. Lubbock and Karsten

have studied the germination of the seeds of several related genera
of the same order, Meliacew, and the substance of their studies is

here briefly given by way of summing up our knowledge concern-

ing the sprouting of the seeds of the plants of this family. Lub-

bock2
describes and figures the germination and seedlings of Melia

azedarach L. and Walsura piscidia Roxb. In the pride of China

(Melia, azederaeh L. ) the cotyledons are linear-oblong, obtuse,

narrowed to a short petiole. The first leaves are opposite, tripar-

tite ;
the succeeding leaves are compound pinnate. The cotyledons

1 Die naturlichen Pflanzenfamilien, III, 4, s. 277.
2 LUBBOCK, Contributions to our Knowledge of Seedlings, I, 335.
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leave the seed and become aerial. The cotyledons of Walmra

piscidia Roxb. are fleshy, remaining in the seed. The first pair of

opposite leaves are reduced to small brown scales, the third to the

sixth are small, oval, emarginate and entire. The seventh to the

ninth are much larger, oval, emarginate and entire. Engler and

Prantl8
illustrate the germination of the seeds of a species of

Xylocarpus (Carapa moluccensis}, the illustration being copied from

a paper by Karsten. 4 From the figure (H ), it would appear that

the cotyledons remain enclosed in the seed, the hypocotyl being

thick and fleshy. The radicular part, from which the secondary

roots arise, is swollen and bulb -like. The first twelve pairs of

leaves are opposite and scale-like. The stem arises from the point

where the hypocotyl emerges from the seed. The following descrip-

tion of the germination of the seeds of Carapa guianensis Aubl.

from material obtained in July, 1901, at Castleton, Jamaica, and

preserved in two per cent, formalin, is, therefore, given as in part

a contribution to the biology of the order Meliacece.

The capsule of this plant is large, about the size and shape of a

cocoanut. It is ridged with four prominent wr

arty-looking ridges

which come together in a heavy apical protuberance.

There are four valves, thick (^ inch) and woody, separating

from each other from the base upward to the apex. The capsule is

filled with angular seeds (figs. 1, 2, 3, 4, 6), with a smooth or

slightly wrinkled, brown outer seed-coat. Ten or a dozen of these

large seeds are snugly packed away inside the woody fruit walls.

Germination begins after the capsule has dehisced and while the

fruit still lies upon the surface of the ground beneath the parent

tree. The seeds start to germinate (fig. 6) before they fall out of

the capsule, and later they are held in place by the intricately

woven mass of secondary roots which grow in all directions be-

tween the closely wedged seeds. The stem elongates some four to

six inches and emerges from the interior of the partially opened

seed vessel between the slightly sprung edges of the valves (figs.

4, 5). All of the seeds of a single capsule may germinate in situ,

and the complex of roots makes it a rather difficult matter to sep-

arate the seeds from each other after germination has once begun.

It would seem that the seeds lose their vitality more or less quickly

3 ENGLER AND PRANTL, Die naturliclien Pflanzenfam., Ill, 4, 279.
4 KARSTEN, Bibliotheca Botanica, XXII, 21, Pis. 7 and 8.
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if allowed to remain for some time in a dry place. Some seeds that

were left in a cool but dry room began to lose water and to

decrease in weight, so that it seems that immediate germination is a

means of insuring the perpetuation of the species.

The period of germination is gone through quite rapidly. The

seeds sprout quickly and in about a month's time the plants are a

foot high with several well-developed pinnate leaves of a rich, glossy

green color (fig. 9). The seeds are about an inch to an inch and

a half in diameter with sharp angular edges (figs. 1, 3). They are

tetrahedra, with one of their faces, that applied to the rounded

interior of the capsule, with a spherical curvature (fig. 3). The

seed-coats are woody and about
j-
inch thick. The interior of the

seed is filled up with the fleshy conferruminate cotyledons, which

are of a yellowish-white color in section (fig. 8a). The parenchy-
matous cells of the cotyledonary masses are large, with compara-

tively thin cell walls. Sections of the cotyledonary tissue treated

with glycerine clears the material and lozenge-shaped crystalloids

are seen imbedded in the protoplasm of the cells (fig. 86). Other

sections treated with chloroform and then with iodine show these

crystalloids quite clearly by the brownish-yellow hue that they

take, the protoplasm staining a bright yellow color. At first it

was thought that globoids wrere present because of the aggregated
rounded masses found in the cells that were treated with alcohol.

The application of chloroform and ether showed these masses to

be oily in character. The oil dissolves readily in the chloroform,
but tardily in the ether. In some old seeds, here and there, paren-

chyma cells were found to be filled with a yellowish resin-like sub-

stance, but more careful investigation failed to demonstrate the

resinous nature of this substance. Starch is absent as a reserve

material from these seeds. The materials, therefore, stored in the

cotyledon consist of oil, proteid bodies (crystalloids) and proto-

plasm. This determination is substantiated by the fact that from
the seeds of Carapa procera, C. guianensis, a commercial oil is

obtained, having a slightly unpleasant smell and a bitter taste.

This oil is known variously as Carapa oil, Talliconah oil, Crap
oil, Carap oil, Andiroba oil, Touloucouna oil, or Coondi oil. The
natives of Guiana rub their bodies with it as a protection against

mosquitoes.

Germination begins by the cracking of the testa, or outer seed-
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coat, with the lifting off of flaky pieces (figs. 4 and 5). The

tegmen is also broken through by the knob-like protruding por-
tion of the embryo (figs. 4, 5). The radicle first protrudes as a

roughened thick tubercular mass about one-fourth of an inch long,

and from this arise six to ten secondary roots (fig. 4). The

plumule, which points away from the tip of the radicle, lies in a

cup-shaped depression formed by the swollen petiole-like bases of

the conferruminate cotyledons (figs. 7, 8a). It is about two-fifths

of an inch long. The base of it appears as a small knob through
the slit left between the bases of the cotyledons. The hypocotyl is

about one-fourth of an inch long. As the radicle grows out and

down, the plumule straightens out by first assuming a U-shaped
form (figs. 8, 8a). Later it becomes straight and grows upright.

The radicle of Carapa guianensis does not assume the rounded, tuber-

like form of that of the mangrove plant (Xylocarpus granatum

Koen., Carapa moluccensis Lam.), figured and described by Kars-

ten, nor does it show the horizontal aerating roots which develop

vertically horn-like upgrowths with numerous lenticels for breathing

purposes. The germination of the seeds of these two species is

somewhat similar. The greatest difference lies in the formation of

tuber-like radicle and the pneumatodes in Carapa mo luccensis, the

latter being developed as an adaptation to the conditions of a

littoral life and growth in the water. Carapa guianensis, a land

plant, in not possessing these structures during germination, shows

that it is more primitive than the tree of mangrove habit which

lives with its roots submerged.
The stem of the seedling rapidly elongates, bearing at first closely

appressed scale leaves (fig. 10). After a time, there arises a pair

of opposite, abruptly pinnate, bijugate leaves; the stem becoming

woody at the base. Then succeed a pair of sub-opposite leaves

which are large and monojugate. Each leaflet has a swollen pul-

vinus-like base. The succeeding leaves are bijugate ;
each leaflet

has a pulvinus and thick dark-green blade about three inches wide

and five inches long:.
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EXPLANATION OF PLATE VIII.

Fig. 1. Side view of seed of Garapa guianensis Aubl.

Fig. 2. Idem, end view of seed.

Fig. 3. Seed of tetrahedral form from centre of the capsule.

Fig. 4. Seed with cracked seed-coats and protruding radicle.

Fig. 5. Seed showing roots, radicle, hypocotyl and stem papilla (p).

Fig. 5&. Longitudinal section of the lower part of the embryo.
Fig. 6. Seed which has just started to germinate.
Fig. 7. Seed that has germinated (partially diagrammatic), showing

the lower bent ends of the two conferruminate cotyledons.
Fig. 8. Seed in natural view, showing stem bent in U-shaped manner

and the radicle.

Fig. Sa. Longitudinal section of seed and embryo, showing solution
of the reserve food.

Fig. Sb. Several parenchyma cells from ungerminated seed, showing
protoplasm and crystalloids.

Fig. 9. Plantlet somewhat advanced.

Fig. 10. Plant independent of reserve food
; cotyledonary scars

shown at #.
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REVISION OF JAPANESE VIVIPABID.E, WITH NOTES ON MELANIA
AND BITHYNIA.

BY HENRY A. PILSBRY.

My work on these groups has been based largely upon material

supplied by Mr. Y. Hirase, of Kyoto, Japan.

VIVIPABIDJE.

The Viviparidce of Japan, so far as their appearance in the field

of literature is concerned, are involved in mind-destroying chaos.

This has been due partly to the intrinsic difficulty of the subject,

but chiefly to a failure on the part of authors to correctly identify
the older Oriental species. Mr. T. Iwakawa,

1
of Tokyo, has pub-

lished a lucid essay upon the subject, in which the natural divisions

or species are for the first time correctly set forth. Owing, how-

ever, to the fact that he used the names for the species given by
Kobelt2

(as there is probably no library in Japan sufficient for the

verification of the German author's statements), the nomenclature

adopted by Iwakawa requires revision. This implies no criticism

of the Japanese naturalist's admirable essay. The source whence his

nomenclature was drawn was tainted; but the names aside, his grasp
of the facts of nature was sound.

Pseudo-Japanese species.

In my opinion, the following species do not occur in Japan :

Paludina oxytropis Benson, Journal of the Asiatic Societ}^ of Bengal,
v, 1836, p. 745, type locality Sylhet. Figured in Conchologia
Indica, PI. 76, fig. 5, and Conch. Iconica, fig. 9.

-f- P. pyramidata v. d. Busch in Philippi, Abbildungen, etc., I, p.
113, PI. 1, figs. 3, 4 (1844). Type locality, Bengal.

Paludina ingallsiana Lea, Proc. Acad. Nat. Sci., 1856, p. 110. Fig-
ured in Observations on the Genus Unio, etc., XI, p. 74, PI. 22,

fig. 9. Type locality, Siam. Not P. ingallsiana Reeve !

I am satisfied that those who will compare authentic specimens of

1 Notes on the Paludina-species of Japan, in Annotationes Zoologies
Japonenses, I, Part 3, pp. 83-92, PI. V, 1897.

2 Fauna Molluscorum Extramarinorum Japonic^, Frankfurt, 1879.
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Ihese species, or in their absence the figures referred to above, will

agree with me that no specimens referable to either of them have

been made known from Japan.

Vimpara stelmaphora Bourguignat, Rev. et Mag. de ZooL, Mars,

1862, PL 6, figs. 7, 8 ; Spicil. Malac., p. 135, PI. 10, figs. 7, 8.

Type locality, Pekin, China.

While close to the Japanese V. malleatus (Eve.), this species

differs in ils comparatively longer spire and smaller aperture. It

seems to me related to V. leeythoides (Bens.). Its introduction

into the Japanese list was due to the three spiral punctured lines,

which stelmaphora has in common with several other species.

Japanese species.

With the above-mentioned Continental species out of the way,

we find the following described from Japan :

Paludina histrica Gould, 1859.

Paludina japonicav. Mart., 1860.

Paludina Iceta v. Mart., 1860.

Paludina malkata Reeve, 1863.

Paludina abbreviata Reeve, 1863.

Paludina nitens Reeve, 1863.

Vimpara sclateri Frauenfeld, 1865.

Of these seven names, three or four stand for species ;
the others

being synonyms or varieties.

Viviparus malleatus (Reeve). PI. IX, figs. 6, 7.

Paludina malleata Reeve, Conch. Icon., Vol. XIV, PI. 5, fig. 25

(February, 1863).
Paludina abbreviata Reeve, Conch. Icon., Vol. XIV, PI. 5, fig. 26

(February, 1863).
Paludina stelmaphora Kobelt, Fauna Moll. Extramar. Jap., p. 122,

PI. 11, fig. 4.

Paludina stelmaphora Iwakawa, Annot. Zool. Jap., I, p. 85, PI. 5,

figs. 1-4. Not V. stelmaphora Bgt.!

" Shell swollen, egg-shaped, thin, smooth, with a greenish epi-

dermis; spire low with an obtuse apex usually worn out in old

specimens. Whorls quite rounded, separated by deep sutures, each

whorl wound round with three punctured lines."
3 These lines bear

short bristles in young or perfectly preserved adult shells. They
are sometimes very faint, in part obsolete, but I believe always

visible on some part of the shell. Two are on the upper surface

and one near the periphery. Even when the early whorls are

preserved, there are no angles or spiral ridges on the shell, such as

3 1 can do no better than to quote Iwakawa's words.
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usually occur in the next species, though specimens
" often present

hammered -like sculpture on the surface," hence the name

malleaius.

Mr. Iwakawa has traced this species from the Province Mutsu, at

the north end of Nippon, to the middle Riukiu Islands. Mr.

Hirase sends specimens from the islands also. Fig. 6 represents a

specimen from Kagoshima, Satsuma. Fig. 7 is from a very smooth

and glossy shell from Okinawa.

This species is more globose than the Chinese V. stelmaphora,

the tube enlarging more rapidly, producing a lower spire and

larger aperture.

Paludina Iceta v. Martens (MalaL Blatt., VII, 45), described

from a specimen or specimens collected by Siebold, and not figured,

is a glossy form with some puncture-lines, as in the smooth form of

V. malleatus. The type has 6 whorls, and measures alt. 23, diam.

21 mm. The last whorl is distinctly angular. I think this is

likely to prove to be a form of V. malleatus. If so, the name

has priority.

Viviparus japonicus (v. Martens). PL IX, fig. 1.

Paludina japonica v. Mart., Malakozoologische Blatter, VII, 1860,

p. 44. Reeve, Conch. Icon., fig. 13. Kobelt, t. c., p. 120, PI. 11,

fig. 1.

Paludina oxytropis var. japonica Iwakawa, t. c., p. 88, PI. 5, fig. 17.

Paludina oxytropis var. sclateri Iwakawa, t. c., p. 89, PL 5, fig. 14.

Large, pyramidal, dark olive-green and glossy. The earlier

whorls are encircled by two keels, later becoming mere angles, and

then usually disappearing on the last whorl or two. There may also

be some oblique malleation in places. The last whorl is obscurely

angular, the angle darker. There are no puncture -lines, as in

V. malleatus, though theie are fine, subobsolete spiral striae. The

specimen figured is from Omaki, Yamashiro. The type locality is

not known, the specimens brought home by Siebold being merely

labeled Japan.

Viviparus japonicus var. iwakawa nov. PL IX, fig. 3.

Paludina oxytropis Bens., Kobelt, t. c., p. 123, PI. 11, figs. 6, Qa,

(exclusive of synonymy).
P. oxytropis Bens., Iwakawa, t. c., p. 88, PI. 5, figs. 12, 13. Not
Paludina oxytropis Benson, an Indian species belonging to an

appreciably different group !

Differing from V. japonicus chiefly in the persistence in adult

shells of the keel at the periphery, giving the shell
' l the shape of a
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double cone,
' ' and the greater prominence of several spiral cords or

angles above and below. Iwakawa has abundantly proven that

this form intergrades perfectly with the typical V. japonicus a fact

manifest in the series before me. He holds also that it intergrades

with the form called ' ' P. sclateri
' '

by Kobelt, but which is far

from being the typical V. sclateri of Frauenfeld. He also gives

reasons for believing that this carinate form "
represents the ances-

tral species whence the several varieties have arisen." It seems to

be confined to the northern third of Nippon, so far as existing data

show. Types of var. iwakawa are from Furukawa, Rikuzen, No.

80,639 Coll. A. N. S., from No. 61 of Mr. Hirase's collection.

I have not yet seen specimens of the form called sclateri by
Iwakawa. It occurs in the same area as var. iwakawa, and so far

as we know not in southern Nippon, where the true V. sclateri

and where Kobelt
7

s sclateri live.

Viviparus histricus (Gould). Pi. IX, fig. 5.

Paludina histrica Gld., Proc. Boston Soc. N. H., VII, p. 41 (June,
1859); Otia Conch., p. 106.

f Paludina nitens Reeve, Conch. Icon., fig. 59 (April, 1863).

The shell is umbilicate, pyramidal, brownish-green, and glossy

when clean. There are no puncture-lines, though faint spiral

striae exist. The whorls are carinate at the periphery, the keel

usually projecting above the sutures, but reduced to a mere low

cord on the last whorl. A well-grown specimen measures, alt. 31,

diam. 21 mm. Figured specimen is from Kagoshima, Satsuma.

Viviparus sclateri Frauenfeld. PI. IX, fig. 4.

V. sclateri Ffld., Verh. zool.-bot. Ges. Wien, XV, 1865, p. 531, PL
22, upper figures on left side.

f Paludina ingallsianus Reeve, Conch. Icon.
, XIV, PI. 7, fig. 89 a, b

(1863).
P. ingallsiana Reeve, Kobelt, t. c., p. 124, PI. 10, fig. 14-18; PL 11,

fig. 2.

P. ingallsiana Reeve, Iwakawa, t. c., p. 86, PL 5, figs. 5-7 (not
typical).

f P. sclateri Kobelt, t. c., p. 121, PL 11, fig. 3.

Not P. ingallsiana Lea, 1856 !

A pyramidal, brownish species, with strongly angular periphery
and several low angles above it. The shell attains a large size, the

specimen figured measuring alt. 45, diam. 30 mm., though eroded

above.

V. sclateri is, perhaps, a variety of V. histricus, but as I have

not seen specimens connecting them, I allow it to stand here as a

species, pending fuller information.
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So far as we now know, its area of distribution does not overlap
that of the carinated form of V. japonicus. Mr. Iwakawa writes:
" This excellent species has hitherto been known only from Lake

Biwa, to which I will now add two more localities : Lake Suwa in

Prov. Shinano, and Nagoya in Prov. Owari, on the strength of

specimens contained in the Imperial Museum." " In the north-

eastern provinces of Hondo I could not obtain a single specimen of

this species, in spite of my efforts to collect during the excursion of

last summer. It is very desirable to ascertain its range of distribu-

tion in middle Japan and also in the southwestern provinces, where

it probably also occurs."

Paludina sclateri of Kobelt's Fauna seems to be an ecarinate

form of this species. It is far from being typical sclateri.

MELANIIDJB.

Melania reiniana var. hidachiensis nov. PI. IX, fig. 2.

Shell moderately slender, greenish-yellow above, the last whorl

olive-brown under a blackish incrustation. Whorls strongly eon-

vex, sculptured with strong, slightly curved ribs, rather wide-spaced,

11 or 12 on the penultimate whorl, those on the last whorl becoming
smaller and closer, not extending below the periphery ;

the whole

surface sculptured with spiral lirse, about 15 on the last whorl, those

below the periphery continuous, those above more or less obsolete

between the longitudinal ribs, conspicuous upon them.

Length 23, diam. 9, length of aperture 8-J-
mm.

;
6 whorls

remaining.

Length 20, diam. 9, length of aperture 9 mm.
; 4^ whorls

remaining.

Manabe, Prov. Hidachi (Mr. Y. Hirase). Types No. 80,680

Coll. A. N. S., from No. 145 of Mr. Hirase's collection.

This form has quite convex whorls, while they are flat in M.

multigranosa. The ribs are strong, especially above, as in a strongly

marked Goniobasis plicifera, and the spirals of the base are numer-

ous and equal. M. multigranosa Bttg. is a species closely related

to M. niponica Smith, and like that, known only from the neigh-

borhood of Lake Biwa, while the present form is from Hidachi

province, on the east coast northward from Tokyo Bay. It is far

more strongly sculptured than M. reiniana, which is clearly only an

extreme form of M. libertina. The somewhat complex relationships
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of this group of species may be roughly expressed in a diagram,

thus:

Few and coarse spirals ;

strongly plicate : biwse

multigranosa hidachiensis

remiana

plicosa
cancellata

libertina

japonica

I

Many spirals ;
folds obsolete : boninensis

M. hidachiensis is thus to be regarded as a modification of the

libertina stock parallel to multigranosa, without direct genetic

connection with the latter. M. libertina var. plicosa is a central

or intermediate form, whence modification in the direction of

stronger folds and in the opposite direction of weaker and then

complete loss of folds has taken place.

Melania libertina var. latifusus nov. PI. IX, fig. 8.

Shell wide, with comparatively short, conic spire and produced

base; evenly striated throughout or with the middle smoother,

without a trace of longitudinal folds
;
olive or brown.

Length 33, diam. 15, length of aperture 17 mm.

Mino, Settsu (Mr. Y. Hirase).

The forms tenuimlcata and ambidextra are simply variations in

development of the spirals, and not of racial import. In Ameri-

can Melanians we now recognize that the same species is frequently

dimorphic, having a smooth and a spirally striate form existing

together in one locality, usually with all possible intervening forms.

The same is unquestionably true of this Japanese species. In the

varieties decussata and plicosa longitudinal folds appear, and lead

the way to M. reiniana Brot, which is strongly plicate like Gonio-

basis plicifera of our West, with close spirals. Gould's description of

M. libertina applies especially to the forms with spirals but without

folds, though some of the original specimens now before me have

the folds of "plicosa." Neither of the localities
" Simoda and

Ousima ' '

given by Gould are in China, as Brot and Kobelt suppose.
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Simoda (or Shimoda) is at the southern end of the Izu peninsula and
' ' Ousima ' '

is Oshima, a large island northeast of Okinawa, in the
" Riukiu Curve." There is also an Oshima (Izu-no-Oshima) at

the mouth of the Sagami Sea, one of the ' ' Seven Islands of Izu.
' '

The name, meaning
"

big island," is somewhat common in Japan.
M. retifera Tryon is a rather small form of libertina, with some-

what coarse spirals but no folds. M. hakodadiensis Hartman is

normal libertina with even and rather fine spirals. The types of

both are before me. M. boninensis Lea, of which two of the origi-

nal lot, given by Lea, and several collected by Mr. S. Yoshiwara,
lie before me, is a dwarfed island form of the libertina stock, dis-

tinct by its small size and somewhat attenuated contour. It has

erroneously been referred to a separate section of the genus by
some authors.

AMNICOLIDJE.

Bithynia striatula var. japonica Pilsbry. PI. IX, figs. 9, 10, 11, 12.

These Proceedings for 1901, p. 405.

Figs. 9, 10, 11 are from specimens of the type lot, from

'Manabe, Hidachi. Fig. 12 is the smoothest specimen of a series

from Osaka.

The operculum has a distinctly spiral nucleus in this species.

This feature has twice been made the basis of generic distinction,

but I prefer to retain the species in Bithynia until a thorough study
can be made of the opercula of the group. Probably several stocks

have independently changed from the spiral to the concentric type.
*

EXPLANATION OF PLATE IX

Fig. 1. Vimparus japonicus v. Mart. Omaki, Yamashiro.
Fig. 2. Melania hidachiemis Pils. Manabe, Hidachi.

Fig. 3. Vimparus japonicus var. Iwakawa Pils. Furukawa, Rikuzen.
Fig. 4. Vimparus sclateri Ffld. Near Kyoto.
Fig. 5. Vimparus histricus Gld. Kagoshima, Satsuma.
Fig. 6. Vimparus malleatus Rve. Kagoshiraa, Satsuma.
Fig. 7. Vimparus malleatus Rve. Okinawa, Riukiu Islands.

Fig. 8. Melania libertina var. latifusus Pils. Mino, Settsu.

Figs. 9, 10, 11. Bithynia striatula var. japonica Pils. Manabe,
Hidachi.

Fig. 12. Bithynia siriatula var. japonica Pils. Osaka.

4 Dr. O. von Mollendorff has referred B. striatula to the genus Fossa-
rulus Neuinayr, and has discussed the status of Pere Heude's Chinese
species in a paper which caine to hand since the above was written.
Annuaire du Musee Zoologique de I' Academic Imperiale des Sciences de
St. Petersbourg, VI, 1901, Binnen-niollusken aus West-china und Central-

asien, p. 101 (1902).
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/
THE GERMINATION OF THE SEEDS OF CARAPA GUIANENSIS Aubl.

/BY JOBN W. HARSHBERGER, PH.D.

The genus Carapa (nat. ord. Meliacece} comprises a number

of tropical forest trees with pinnate leaves and flowers borne in

few- or many-flowered axillary panicles. The following species of

the genus are recognized by the Index Kewensis, viz. : Carapa

guianensis Aubl. from Guiana and tropical Africa; C. moluccensis

Lam. from the Malay archipelago; C. nicaraguensis C.D.C.

from Central America; C. procera D.C. from Asia and tropical

Africa; C. surinamensis Miq. from Guiana. Carapa moluccensis

is a mangrove, and Karsten has removed this species from the genus

Carapa, placing it under the generic name Xylocarpus.

The fruits of the plants of the genus Carapa are spherical or

ovoid capsules, thick, woody, mostly waited, opening by septifragal

dehiscence into five valves/ The seeds are large, thicks/angular,

with woody brown seed-cq&ts (PI. VIII, figs. 1, 2, 3, 6). The

food substance in the form of endosperm is wanting, and the

cotyledons are thick and conferruminate (fig. 8a),
; The only

illustrations of the fruits and seeds of this genus, as far as the

writer has been able to ascertain, are those published by Engler

and Prantl,
1 where the flowers, ovary and fruit of Carapa procera

D.C. are shown, but not in germination. Lubbock and Karsten

have studied the germination of the seeds of several related genera

of the same order, Meliacece, and the substance of their studies is

here briefly given by way of summing up outf knowledge concern-

ing the sprouting of the seeds of the plants <6f this family. Lub-

bock2
describes and figures the germination ahd seedlings of Melia

azedarach L. and Walsura piscidia Roxb. An the pride of China

(Melm azederach L. ) the cotyledons ar

narrowed to a short petiole! The first lea

tite
;
the succeeding leaves are compound j
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ON THE LOCALITIES OF A. ADAMS' JAPANESE HELICID.E.

BY HENRY A. PILSBRY.

The paper by Dr. Arthur Adams on the species of Helicidse

found in Japan,
1

published in 1868, would have formed a founda-

tion for subsequent faunistic work if the species had been recog-

nizably defined. As it is, that production has been the chief

difficulty with which recent investigators have had to contend.

The numerous new species described by Adams are so inad-

equately denned that it is well-nigh impossible to recognize them

without specimens from the original localities to compare with his

descriptions. And here another obstacle is met, for a part of his

localities are out-of-the-way places, not indicated on ordinary

maps, some of them even nameless in Hassenstein's magnificent
folio atlas of Japan.
Some little assistance is afforded by Adams' Travels,"

2 an innocu-

ous book written in a bread-and-butter-miss style and singularly

free from information, useful or otherwise. My colleague, Mr.

Benjamin Smith Lyman, has rendered indispensable assistance by

translating names from Japanese maps and various kind suggestions.

Finally, I am indebted to the Hydrographic Department of H.

M. Admiralty for information from the log of the "
Actseon,"

fixing the location of certain places.

From these and other sources of information I have traced all of

the localities where Adams collected laud snails. In the account

1 Annals and Magazine of Natural History (ser. 4), I, pp. 459-472

(June, 1868).
2 Travels of a Naturalist in Japan and Manchuria, by Arthur Adams,

F.L.S., Staff-Surgeon R. N". London : Hurst and Blackett, 1870.
Adams was surgeon ot'H. M. S. "Actseon," of the Hydrographic Sur-

vey. The "Actseon" after passing through Corea Strait skirted the
shores of the mainland, landing at various places, as far north as Sagha-
lin Island ; thence down the coasts of Yesso and Nippon, through the
Strait of Simonoseki and the Inland Sea, and up the Pacific coast of

Nippon from Tanabe to Yeddo Gulf where some time was spent in Tate-

yama Bay (lat. 35 K, Ion. 139 48' E.) in August. 1861. Years before,
Adams as surgeon of H. M. S.

"
Samarang

" had visited the southwestern
islands of the Riukiu Curve, and collected some land shells.
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following these type localities are located, and a list of species from

each of them compiled from Adams' paper, is given. In square

brackets some critical notes find place. For greater convenience I

have dealt with all of Adams' localities, those well known with the

others.

It may be as well to say that A. Adams' identifications of land

shells are often open to doubt.

RIFUNSIRI.

Rebun-shiri is a small, rugged island, west of the north end of

Yesso, near and southeast of Rishiri. The " Actseon
" was there

September 15, 1859. So far as I know no naturalist has visited

the island since.

Limax varians A. Ad.

Helix ( Camcena^) miranda A. Ad.

RISIRI.

A snow-capped volcanic peak.

Limax varians A. Ad.

Helix ( Camcena) editha A. Ad.

HAKODADI.

Hakodate, Prov. Ojima, Yesso.

Limax varians A. Ad.

Succinea lauta Gld.

Helix (Acusta} Iceta Gld. [= Eulota (Mastigeulota) gainesi var.

hakodatensis Pils.].

Helix ( Camcena*) pyrrhozona Ph. [= Eulota ( Cathaica') fasciola

Drap., sole record of the species from Japan, and requiring con-

firmatory evidence] .

Helix (Patula) paupera Gld. [= Pyramidula pauper Gld.] .

Hyalina ( Conulus) labilis Gld.

MATSUMAI.

At the southern point of Yesso, Province Ojima ;
otherwise known

as Fukuyama.
Helix (Acusta) Iceta Gld. [see above] .

Helix (Fruticicola^) japonica Pfr. [only record extant of Gane-

sella japonica from Yesso] .

Helix (Patula) paupera Gld.

Hyalina (Conulus) tenera A. Ad. .

Also, Blanfordia bensoni A. Ad.
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TABU-SIMA.

Tabu-shima or Tobi-shima is a small island off Ugo Province,

lying near the west coast of Nippon, about eighty miles northeast

of Sado Island. In his Travels, p. 257, Adams writes of it as

" a small island about thirty miles from Niegata in Nippon
"

;
but

it is nearer eighty miles from Niigata. The name appears on some

maps as Tobi-shima or Tabo-shima. It is nearly opposite the peak

Tshio-kai-san, on the mainland of Nippon. The following species

are recorded :

Philomycus bilineatus Bs.

Helix ( Cama&na) qucesita Dh. [Eulota (Eahadra) qucesita'] .

Helix (Frutidcola) japonica Pfr. \_Ganesella~] .

Helix (Fruticicola*) patruelis A. Ad. [=Ganesella tabuensis

Ancey] .

Helix (Plectotropis) eiliosa Pfr. [probably an error].

Helix (Plectotropis) conella A. Ad.

Hyalina ( Conulus) incerta A. Ad.

Clausilia martensi Herkl.

This place is also type locality of Helicina japonica A. Ad.

AWA-SIMA.

Awo-shima on Hassenstein' s map. An islet northeast of Sado.

It is not mentioned in Adams' Travels. It is off the north end of

Echigo Province.

Helix (Plectotropis') eiliosa Pfr. [probably an error] .

Helix (Plectotropis} setocineta A. Ad.

Helix (Plectotropis) scabricula A. Ad.

Clausilia pluviatilis Bs. [doubtless an error] .

Clausilia valida Pfr. [doubtless an error] .

Clausilia stimpsoni A. Ad.

SADO.

The largest island on the west coast of Nippon, in 38 N. lat.,

mentioned in Travels, p. 259.

Helix (Acusta) sieboldiana Pfr.

Helix ( Camcena~) qucesita Desh.

Helix (Plectotropis} setocineta A. Ad.

Also type locality of Blanfordia japonica A. Ad.
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DAGALET ISLAND.

Now known as Matsu-shima. A small and little-known island

in the Sea of Japan, east of Corea. See Travels, p. 174. Adams

visited the island, which is inhabited or at least used as a Haliotis-

fishing station by Coreans, on the 28th of June, 1859. It is

densely wooded, with a central peak 4,000 feet high. In the

Travels, p. 178, a slug
" with the mantle covering the whole of its

back" (probably Philomycus) and a Zua ( Cochlicopa) are men-

tioned. In the paper on Japanese Helicidse only two species

are given :

Helix ( Camce.no) luehuana Sowb. [?] .

Helix (Patula) elatior A. Ad.

It is the only locality for the latter species. The identification of

H. luhuana is doubtful.

TSU-SIMA.

Tsushima, in the Corean Strait, is a locality prolific in land

snails. Adams reports the following :

Helix (Acusta) sieboldiana Pfr.

Helix ( Camcena^) orientalis A. and R. [The specimens recorded

were probably E. luhuana tsushimana Mlldff.].

Helix (Plectotropis) ciliosa Pfr. [?] .

Helix (Pleetotropis) squarrosa Gld. [??].

Helix (Plectotropis) trochula A. Ad.

Hyalina ? nitida Mill, [only record from Japan. Probably

wrong] .

Hyalina (Miwocystis') rejecta Pfr. [only record from Japan.

Probably wrong].

Hyalina ( Conulus) stenogyra A. Ad. \_Kaliella\ .

Clausilia sieboldi Pfr.

Clausilia stimpsoni A. Ad.

NANGASAKI (NAGASAKI).

In addition to the species given below, Adams states in his

Travels that he got Hadra peliomphala, Satsuma japonica and

Acusta sieboldiana at Nagasaki (p. 268). The first two are im-

probable.

Helix (Acusta) conispira Pfr.
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Helix (CbftMena) orientalis A. and R. [What he found was

probably E. luhuana"] .

Helix (Fruticicola) genulabris Mart. [= E. similaris var.].

SlMONOSEKI.

A town of Nagato Province, on the strait of the same name.

Hassenstein prefers the name Akamagasheki.
Helix (Fruticicola) stimpsoni Pfr. [= Eulota similaris var.].

MOSOSEKI.

A village at the northern point of the Province Buzen, Kyushu,
on the Strait of Simonoseki, and spelled

" Mosi " on some maps.
It is the "

Moji
"

of Hassenstein' s folio map of 1885.

Helix (Acusta) sieboldiana Pfr.

Helix (Camcena) peliomphala Pfr. [probably E. callizona

maritima G. and P.].
Helix ( Camcena) orientalis A. and R. [probably E. luhuana

Sowb.].
Helix (Fruticicola') commoda A. Ad.

Helix (Frutieicola) despecta A. Ad.

Hyalina (Conulus*) phyllophila A. Ad.

Clausilia lirulata A. Ad.

TANABE.

On the southern coast of Province Kii, near the entrance of Kii

channel. Only the last species has been recognized by later

authors. The first two belong to Ganesella.

Helix (Fruticicola*) peculiaris A. Ad.

Helix (Fruticicola) gibbosa A. Ad.

Clausilia plicilabris A. Ad. [= C. aurantiaca var.]

TAGO.

The location of this place caused me some trouble, from the

conflicting data given by Adams. In one place he speaks of Tago,

on the shores of the Inland Sea, while again he writes,
3 " not far

from Tatiyama is a snug little harbour called Tago."
On application to the Hydrographic Department of the British

Admiralty, I learned that ' ' The ' Actseon
'

spent some time in

3 Travels of a Naturalist in Japan and Manchuria, p. 811.
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Tago Bay, Suruga Gulf, in September, 1861, and there is no

doubt that this is the place referred to, lat. 34 48' K, long. 138

45' E."

The following species were obtained ; only the first two have been

recognized with certainty by subsequent authors :

Helix ( Camcena) peliomphala Pfr.

Helix (Camcsna') myomphala Mart, [Ganesella wi.].

Helix (Fruticicola) textrina Bens, [certainly an error].

Helix (Fruticicola) sphinctostoma A. Ad. [ Ganesella] .

Helix (Fruticicola) collinsoni A. Ad.

Helix (Fruticicola) concinna A. Ad.

Hyalina ( Conulus) acutangula A. Ad.

CJausilia gouldi A. Ad.

Clausilia spreta A. Ad.

In the Travels Adams mentions finding
' ' thousands of Realia

' '

(p. 312).

SlMODA.

At the southern end of the peninsula formed by the Province

Izu, and notable as being the place first set apart for the use of

Americans, at the time of Commodore Perry's visit to Japan.

Helix ( Camcena) qucesita Dh.

Helix (Camcena) simodce Jay.
4

Helix (Fruticicola') similaris Fer.

TAKANO-SIMA AND OKINO-SIMA.

Takano-shima and Okino-shima have been two of the most

problematic of Adams' localities, as the places to be found under

these names on Occidental maps are not Ihose visited by the

"Actaeon." The first clue I had to their true location was from

the Travels, p. 309, where Adams states that " on the east coast

of Nippon and not far from Tal iyama are two small islets named

Takano-Sima and Okino-Sima"

On ordinary maps these islets are not even indicated. Hassen-

stein, on sheet IV of the folio atlas, maps them minutely, but

without names. Referring to a large-scale Japanese atlas in 47

sheets, I found the islets were duly indicated, and the names when

* Adams gives H. Jierklotsi Martens as a synonym of simodce, which is

far from being the case.
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translated
5

proved them to be the islands of Adams. Under the

circumstances I have thought it not superfluous to give a sketch-map

of so much of the southern end of Awa Province6
as is necessary

to show the location of these type localities. At Taka-no-shima

(" Island of Taka ") only one terrestrial species was taken, Philo-

mycus bilineatus Bens.
, probably P. confusus Ckll.

Oki-no-shima, or as A. Adams, from some erroneous notion,

transposes it in some places,
"
Kino-O-Sima," lies west of Taka-

no-shima. The following species are recorded, only the first one

having been recognized by recent students of Japanese snails :

Helix (Fruticicola) similaris Fer.

Helix (Fruticicola) craspedocheila A. Ad.

Helix (Fruticicola) proba A. Ad.

Helix (Plectotropis) squarrosa Gld. [probably Plectotropis

vulgivaga].

Hyalina ? electrina Gld. [probably an error] .

Clausilia stenospira A. Ad.

Clausilia proba A. Ad.

Clausilia pinguis A. Ad.

In the Travels, p. 310, Adams mentions taking Helix simodce

and a little Bulimulus, and on the next page records Peronia

tongana from this place.

5 Mr. Benjamin Smith Lyman, formerly of the Pennsylvanian and

Japanese Geological Surveys, was so good as to translate these as well
as many other Japanese place-names.

u It may be needless to mention that there are two provinces called

Awa : that intended here, lying east of the entrance to Tokyo Bay,
and another in the eastern part of Shikoku Island.
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APPENDIX.

Although not properly coming within the scope of this writing, it

may be useful to list A. Adams' species from the Russian Mari-

time Province and Saghalin Island
;
the latter especially, from being

adjacent to Yesso, is of interest to Japanese zoologists. In the

Travels Adams mentions finding Acusta Iceta at Sio-wu-hu Bay, on

the Manchurian coast. I am disposed to think what he found was

some allied form, not the Yesso species.

OLGA BAY.

On the mainland of Asia, west from Yesso.

Suceinea putris L. [?].

Helix ( Camcena) pyrrhozona Ph. [= Eulota ( Cathaica) fasciola

Drap.].
Helix ( Camcena) simodce Jay. [no doubt an erroneous identifica-

tion] .

Helix (Patula) paupera Old.

VLADIMIR BAY.

Near Olga Bay, also in the Maritime Province, on the mainland.

Suceinea lauta Gld.

Suceinea putris L. [?] .

Helix ( Camcena) simodce Jay. [?] .

Helix ( Camcena) pyrrhozona Ph. [= E. fasciola Drap.].
Helix ( Camcena') editha A. Ad.

Helix (Patula) depressa A. Ad.

Hyalina (Pseudohyalina) minuscula Binn.

Hyalina ( Conulus} pupula Gld.

NEAR CAPE NOTORO.

The southern cape of Saghalin Island.

Helix (Camcena) serotina A.*Ad.
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ADDITIONS TO THE JAPANESE LAND SNAIL FAUNA.-VI.

BY HENRY A. PILSBRY.

The present communication consists chiefly of detailed descrip-

tions of species briefly defined in footnotes to my Catalogue of the

Clausiliidce of the Japanese Empire,
1

although a number of new

species, not enumerated therein, are now denned. The discovery

of all of these forms we owe to the continued exertions of Mr. Y.

Hirase, of Kyoto, Japan.

Section MEGALOPH^DUSA Boettger.

Clausilia mitsukurii Pilsbry.

Pilsbry, these Proceedings for 1901, p. 648, footnote No. 2 (March
1, 1902).

Shell rimate, fusiform, short and obtuse at the ends, somewhat

Bulimimw-sha,pe& ; purplish-brown under a thin cuticle, which has

been almost entirely lost in the type specimens. Surface dull,

finely striate, everywhere extensively eroded by the joint action of

free carbonic acid and mechanical wear. Spire tapering to the

very obtuse apex. Whorls 8J to 8f, slightly convex, the latter half

of the last whorl compressed, tapering. Aperture but slightly

oblique, fleshy-brown within, oval or ovate. Peristome reflexed,

flesh-colored, the upper margin adnate for a short distance. Supe-
rior lamella oblique, not reaching the margin, continuous within

with the spiral lamella, which extends to a latero-ventral posi-

tion. Inferior lamella retreating, distinctly truncate at its base,

giving off a branch toward the superior lamella, strong, but

slightly curved and obliquely ascending within, penetrating deeper

than the superior lamella, to the ventral side. Subcolumellar

lamella barely emerging. Principal plica short, latero-dorsal.

z ln all cases the descriptions have been drawn from the original
specimens defined in the footnotes of that catalogue, though in some
cases additional material has also been studied in connection with the

types.
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About 8 short, almost tuberculiform palatal plicae stand in a lateral

position, the upper and lower ones being a little larger.

Length 28^, diam. 8J, length of aperture 9 mm.

Length 2*J. diam. 7J, length of aperture 8J mm.

Length 29, diam. 8, length of aperture 8 mm.
Clausilium long and narrow, parallel -sided, tapering and thin at

the distal end, moderately excised on the columellar side of the

filament.

Tomisato, Kii. Types Xo. 82,468, A. K. S. P., from Xo. 762

of Mr. Hirase's collection.

In this species the spire is shorter, thicker and more obtuse than

in any form of C. mariensi which has come under my observation.

It is also smaller, with fewer whorls.

In the type specimens there remains very little cuticle, and what

there is is extensively, minutely pitted and of a yellow or golden

color around the pits.

Xamed in honor of the well-known Japanese zoologist. It will

be figured in connection with a review of the section Megalo-

phceduatt.

Clausilia ducalis var. decapitate n. v.

Much smaller than the typical ducalis or var. dorcas, base more

tapering. Early whorls lost in the adult stage, only 7 to 7\ remain-

ing, the summit being thus very blunt. The surface is dull, finely

and weakly striate, more deeply so on the base. Palatal plioe 4,

the upper long ;
no lower palatal plica.

Length 25, diam. 6 mm.

Length 22^, diam. 6J mm.

Ka.shima, Harima. Tvpes Xo. 83,239, A. X. S. P., from No.

91 3a of Mr. Hirase's collection.

Section HEMIPH^EDUSA Boettger.

Group of C. sublunettafa.

Mollendorff, Jonrn. Asiatic Soc. of Bengal, LIT, pt. 2, p. 63 (1885).

PUsbry, these Proc&dingg for 1901, pp. 477, 649.

This group was originally defined from species collected in the

region of Xikko and Lake Chusenji, in Province Shimotsuke.

Mr. Hirase' s researches have now brought to light species far to the

southward, in Kii Province, and extending its range northward to
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the southern part of Yesso. So far as present information goes, no

species of the group occurs in Shikoku, southwestern Nippon or

Kyushu. It seems to be a group of middle and northern Nippon.
The most important structural peculiarities of the group are the ab-

sence of any pronounced emargination or excision of the clausilium

on the columellar side of the filament, and the lack of a lower pala-

tal plica. All the species are pale-colored.

Most of the species defined by von Mollendorft have not been

figured, and were apparently described from very few specimens.

In studying them I have found the table opposite, compiled from

the original diagnoses, a useful aid
;

2 and its publication may assist

others.

Clausilia heteroptyx n. sp. PI. XVIII, figs. 17, 18, 19, 20, 21, 22.

Shell rimate, stoutly fusiform, solid, light yellow, the cuticle

partly worn off, somewhat glossy, lightly striate, a little more

strongly so just behind the lip. Spire rather thick, regularly taper-

ing, not attenuated, the apex obtuse. Whorls 9, but slightly con-

vex, the last flattened, rounded beneath. Aperture but slightly

oblique, ovate, the peristome continuous, appressed to the preceding
whorl above, expanded and reflexed. Superior lamella oblique,

rather high, continuous with the spiral lamella, which penetrates

to about the middle of the ventral side. Inferior lamella forming
a distinct though obtuse fold on the columella, somewhat thickened

and bifurcate within, rather straightly ascending and thickened

within the dorsal side, penetrating further than the spiral lamella.

Subcolumellar lamella slightly immersed, the end visible in a front

or oblique view, but not extending upon the lip. Principal plica

not quite a half whorl long, the lower end visible deep in the throat,

extending inward past a lateral position. Lunella straight and

narrow, one or two short, oblique palatal plicse above it.

Length 26.5, diam. 6.6, length of aperture 7.8 mm.

Length 25.2, diam. 6.5, length of aperture 7.2 mm.

Length 24, diam. 6. 5, length of aperture 7 mm.
Clausilium not much curved, long, narrow and parallel-sided, the

palatal side somewhat thickened, apex rather acuminate; there is

no noticeable excision or emargination near the filament (PI.

XVIII, figs. 21, 22).

2 The model is that of Prof, von Martens, used very successfully by
him in the land mollusks of the Biologia Centrali Americana.
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Tomisato, Kii. Types No. 82,485, A. N. S. P., from No. 764a

of Mr. Hirase's collection. It occurs also at Nachi, Kii.

This species is related to C. sublunellata and C. opeas, both

described by Dr. von Mollendorff from the mountains around

Nikko, Prov. Shimotsuke. Compared with the description of C.

sublunellata, the present species is less slender, with fewer whorls

and a larger aperture. C. opeas is a smaller and much more

slender species, with much smaller aperture.

A remarkable variation occurs in one of the specimens of the

type lot opened, which has two short palatal folds above, not con-

nected with the lunella (fig. 19).

In a specimen from Nachi opened, the single upper palatal fold

is connected with the lunella (fig. 18). This specimen measures,

length 27, diam. 6.8 mm., and has nearly 10 whorls.

Clausilia subulina var. leucopeas nov. PI. XVIII, figs. 28, 29, 30, 31, 32.

Shell rimate, fusiform or somewhat cylindric, whitish-corneous or

greenish-corneous, densely and finely but sharply striate, glossy.

Spire tapering and attenuated above, though rather large at the

summit. Apex obtuse. Whorls 10, convex, the last somewhat

flattened, not more coarsely striate. Aperture somewhat oblique,

piriform, the peristome continuous, very shortly free above, a little

notched at the position of the superior lamella
; white, reflexed and

a little thickened within. Superior lamella rather strong, oblique,

continuous with the spiral lamella, which extends inward to the

middle of the ventral side. Inferior lamella receding, inconspicuous

in a front view or forming a slight columellar fold
;
thickened and

rather straightly ascending within, penetrating as far as or a little

further than the spiral lamella. Subcolumellar lamella usually

emerging to the lip-edge (fig. 30), but sometimes immersed (fig.

29). Principal plica strong, visible deep in the throat, extending
to a latero-ventral position. Below it there is a short, oblique upper

palatal plica, weakly connected with, or almost separated from, the

rather narrow lunella, which is stronger below than above (and
sometimes reduced or almost wholly wanting).

Length 15.7, diam. 3.8, length of aperture 3.5 mm.

Length 16, diam. 3.2, length of aperture 3.5 mm.

Length 14, diam. 3.3, length of aperture 3.3 mm.
Clausilium (PI. XVIII, figs. 31, 32) long and parallel-sided,
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tapering-rounded and thin at the apex, hardly excised on the colu-

mellar side of the filament.

Ikoma, Kii. Types No. 82,484, A. N. S. P., from No. 7666

of Mr. Hirase's collection. Also Tomisato, Kii, No. 766a, and

Samotonaka-mura, Kii, No. 766c (Mr. Hirase).

This form seems to be related to C. wbulina Mlldff., an un-

figured species described from Lake Chusenji in Shimotsuke Prov-

ince, west of beautiful Nikko. It is apparently somewhat less

slender than that, not especially rugose striate on the last whorl,

with a better developed lunella. I have not seen C. subulina.

Old specimens become dull and opaque, and lose much of the

fine striation by wear. Some of the shells from Tomisato are of

a light brown tint, others being whitish-corneous like the types. In

two specimens opened from Ikoma (No. 769) the lunella is so

weak as to be hardly perceptible. The indistinct vestige would not

be noticed in these shells were it not better developed in others of

the species. It is apparently an abundant shell in the Province Kii.

Clausilia sericina var. rhopalia Pilsbry. PI. XVIII, figs. 23, 24, 25, 26, 27.

Pilsbry, these Proceedings for 1901, p. 624 (February 6, 1902).

Figures are here given of the types of this subspecies, not

hitherto figured. It is a larger and stouter shell than C. subulina

var. leucopeas, and the inferior lamella forms a more or less prom-
inent columellar fold. It is from Mikuriya, Suruga.

Compared with the description of C. sericina Mlldff., from Lake

Chusenji, these specimens differ in the emerging inferior lamella

and the palatal armature, which, if von Mollendorff
'

s description

is correct, must be quite different, as he states, after mentioning the

deeply placed principal plica, that it has two palatal plicae, the

upper short, second punctiform or obsolete, the lower and the lunella

wanting. In rhopalia there is a single short upper palatal plica

and a long, narrow lunella. In external contour the two forms

agree.

The type of C. sericina was in the Hungerford collection, and its

present location is unknown to me.

Group of C. validiuscula.

Clausilia oarystoma Mlldff. PI XVII, figs, l, 2.

Mollendorff, Journ. Asiat. Soc. Bengal, LI, pt. 2, p. 6, PI. 1, fig. 5

(1882); L1V, pt. 2, p. 65 (1885).

Specimens before me from Kobe, Setsu, the type locality, agree
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well with MollendorfPs description and figure, except in having 10

whorls instead of 9, and in being a trifle larger. The very short

lunella is connected with the lower palatal plica in the specimen

figured (figs. 1, 2), but in another it is a short fold exactly as

figured for var. jayi (PI. XVII, fig. 3). The figured shell meas-

ures length 15, diam. 3.7 mm. The spiral and inferior lamellae

are of equal length, reaching past Ihe ventral side to a lateral posi-

tion on the left side.

The species is somewhat remarkable for the nearly ventral posi-

tion of the palatal plicae, a point which von Mollendorff has empha-
sized. They are placed quite as in Tyrannophcedusa, while in

Hemiphcedusa these plicae are generally lateral or latero-dorsal.

The long spiral lamella is also a Tyrannophsedusan character.

The clausilium is narrow, parallel-sided, rather straight, notice-

ably oblique at the distal end (but not thickened there as it is in

Tyrannophwdusa}, and excised on the columellar side near the

filament. It is like that of var. jayi.

C. caryostoma is known only from Kobe, Setsu. The specimen

figured was sent by the late Mr. B. Schmacker (No. 60,378,

A. N. S. P.).

Clausilia caryostoma var. jayi nov. PI. XVII, figs. 3, 4, 5, 6.

Shell rimate, fusiform, moderately attenuated above, glossy,

brown, distinctly and finely striate, a little more coarsely so on the

latter part of the last whorl. Whorls 10, moderately convex, the

last flattened and tapering. Aperture ovate-trapezoidal, the brown -

tinted peristome continuous, reflexed and thickened, shortly free

and not emarginate above. Superior lamella rather small, oblique,

slender, marginal, continuous with the spiral lamella, which pene-
trates inward past the ventral side. Inferior lamella receding, in-

conspicuous in a front view, rather low and obliquely ascending

within, as long as the spiral lamella. Subcolumellar lamella vary-

ing from immersed to weakly emerging. Principal plica very long,

extending from a ventral position above the sinulus nearly to the

lip. Palatal plicae three, nearly ventral, the upper and lower long,

the intermediate one short and small.

Length 13, diam. 2.9, length of aperture 3 mm.

Length 12, diam. 2.8, length of aperture 2.8 mm.
Clausilium (PI. XVII, figs. 4, 5) narrow, a little obliquely
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tapering at the apex, deeply excised on the columellar side of the

filament.

Jo, Kii. Types No. 82,476, A. N. S. P., from No. 770c of

Mr. Hirase's collection. Also Yamaguchi, Tajima.

This form differs from C. caryostoma chiefly in being smaller, less

coarsely stria!e and more slender, with a larger aperture. Named

for Dr. John C. Jay, author of one of the earliest papers on

Japanese shells.

Clausilia gracise Pilsbry. PI. XVII, figs. 7, 8, 9, 10, 11.

Shell very small, slenderly fusiform, pale brown, finely striate, a

little more coarsely so on the back of the last whorl. Upper half

strongly attenuated, penultimate whorl somewhat swollen, latter

half of the last whorl compressed and tapering, the position of the

principal plica marked by a shallow but distinct sulcus. Whorls 9,

the first rather globose, the rest moderately convex. Aperture

slightly oblique, ovate-piriform, the peristome continuous, shortly

free above, reflexed, and strongly thickened within. Superior

lamella small and vertical, continuous with the spiral lamella, which

ascends past the middle of the ventral margin. Inferior lamella

receding, inconspicuous in a front view, but seen to form a distinct

fold when viewed obliquely in the aperture; straightly and

obliquely ascending within, penetrating as far as the spiral lamella.

Subcolumellar lamella deeply immersed. Principal plica long and

strong, extending from a latero-ventral position nearly to the lip.

There are two long, strong and oblique lateral palatal plicce, with a

strong, short lunella between them, not connected with either.

Length 9.3, diam. 2.2 mm.

Length 7.7, diam. 2 mm.
The clausilium is narrow and parallel-sided, tapering at the

distal end, and abruptly, deeply excised on the columellar side of

the filament (figs. 7, 8).

Nachi, Kii. Types No. 82,458, A. N. S. P., from No. 794 of

Mr. Hirase's collection.

This species shares with C. hirasei and C. eulwlostoma the dis-

tinction of being one of the smallest known from Japan. It is not

closely related to any of the described forms, standing nearer (7.

aulacophora, C. pigra and C. tosana than to other species now

known. It is much smaller than C. caryostoma or the variety jayi.
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The diminutive stature together with the several characters itali-

cized above readily distinguish the species. Some specimens taper

more slowly and regularly than others, as the figures show.

Group of C. aulacophora.

This group passes into the group of C. validiuscula by such an

easy transition that it is rather difficult to draw a line between

them, although typical forms are so different. In the latter group

there are several palatal plicae standing between the upper and lower

ones, while in the former these plicae are united, and thereby trans-

formed into a lunella.

Clausilia pigra n. sp. PI. XXI, figs. 73, 74.

Shell rimate, rather slenderly fusiform, strongly attenuated above,

light reddish-brown, finely striate (or smooth by wearing or erosion

of the surface in some specimens). Spire very slender above, the

first whorl rather globose, several whorls following not increasing in

diameter (but in eroded individuals it is acute and tapering).

Whorls 10 to 10J-, convex, Ihe last compressed laterally, tapering;

becoming free for a short distance in front, and grooved above the

position of the superior lamella. Aperture piriform, subvertical,

the distinct sinulus retracted. Peristome continuous, white,

reflexed and thickened, sinuous above. Superior lamella marginal,

rather small, subvertical, continuous with the spiral lamella, which

penetrates past the ventral side. Inferior lamella immersed, deeply

receding, thick, straightened, branching and obliquely ascending

within, penetrating as far as or less deeply than the spiral lamella.

Subcolumellar lamella deeply immersed. Principal plica long,

extending from the ventral side nearly to the aperture. Upper and

lower palatal plicae are connected by a straight lunella, forming a

barrier shaped like the letter I, and exactly lateral in position.

Length 15.5, diam. 3.3, length of aperture 3.4 mm.

Length 14, diam. 3.3, length of aperture 3 mm.

Length 15, diam. 3, length of aperture 3 mm.
Clausilium narrow and parallel -sided, abruptly and deeply excised

on the columellar side of the filament.

Kashima, Harima. Types No. 82,455, A. N. S. P., from No.

306c of Mr. Hirase's collection.

By the shape of the aperture and the forwardly built, shortly
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free last whorl, this species is related to C. tosana Pils.
;

but it

differs from tosana in the more deeply penetrating lamellae and

principal plica, the distinct lunella connecting the two palatal plicae

I-like, and the larger size of the less slender shell. Moreover, the

clausilium is deeply excised on the columellar side near the filament,

as in C. harimensis, while in tosana it merely tapers there.

C. pigra is probably not closely related to 0. aulacophora,

although by parallel evolution it has attained the same type of

palatal armature.

At Nametoko, lyo, on Shikoku Island, a form of C. tosana occurs

in which there is an imperfect lunella in place of the intermediate

palatal plicae, at least in some specimens (No. 82,288, A. N. S. P.,

from Mr. Hirase's No. 5506).

Group of C. awajiensis.

Two remarkable additions are made to this group in C. agna and

0. caloptyx, the first veiy glossy and smooth, the second beautifully

sculptured with strong riblets.

Clausilia subignobilis Pilsbry. PI. XIX, figs. 33, 34, 35, 36.

These Proceedings for 1901, LIII, p. 655, footnote No. 9 (March 1,

1902).

Shell fusiform, attenuated above, very pale reddish-brown or

gray-brown, somewhat glossy, finely striate, on the last half of the

last whorl more coarsely so. Aperture trapezoidal -ovate, slightly

oblique. Peristome well expanded, continuous, shortly free and

concave or notched above. Superior lamella small, marginal, dis-

connected from or barely connected with the spiral lamella, which

penetrates barely to the ventral side. Inferior lamella deeply

receding, slender and vertically ascending within, about as long as

the spiral lamella. Subcolumellar lamella emerging to the lip-edge,

and bounded by grooves. Principal plica short, lateral, the lunella

bow-shaped, its upper and lower ends bending strongly inward.

Length 15.2, diam. 3.5 mm.

Length 13, diam. 3.1 mm.
Clausilium narrow, parallel-sided, rounded at the apex, some-

what excised on the columellar side of the filament.

Hirado, Hizen, in western Kyushu. Types No. 82,954, A. N.

S. P., from No. 733 of Mr. Hirase's collection.

Close to (7. shikokuensis, in which, however, the spiral and infe-
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rior lamellae are longer, the principal plica longer and stronger, the

subcolumellar lamella is immersed, and the lunella is strictly lateral.

In C. subignobilis the subcolumellar lamella emerges strongly, and

the lunella is somewhat dorso-lateral. Mr. E. R. Sykes, who kindly

compared it with the type of his C. ignobilis, now in the British

Museum, writes that ignobilis is "a yellower shell with more

cylindrical and larger earlier whorls, more like C. ischna and C.

iotaptyx." Moreover, if the fiarure of C. ignobilis is correct, the

lunella is lateral, not dorso-lateral, as it is in subignobilis.

The three species, C. ignobilis, C. shikokuensis and C. sub-

ignobilis, agree in the shape of the lunella, and are evidently

closely related.

Clausilia tantilla Pilsbry. PI. XIX, figs. 43, 44.

These Proceedings for 1901, LIII, p. 655, footnote No. 10 (March 1,

1902).

Shell very small, fusiform, attenuated above, the last three whorls

rather large; dull reddish-brown or gray, without cuticle in adult

shells; striate, but worn smoothish, the last whorl more coarsely

striate behind. Whorls 8J, the first rather large, last compressed.

Aperture slightly oblique, trapezoidal-ovate. Peristome reflexed

ffcid thickened, continuous, very shortly free above. Superior

lamella small, abruptly lower where it joins the low spiral lamella.

Inferior lamella receding, vertically ascending within. Sub-

columellar lamella usually wholly immersed (but in one specimen of

five emerging weakly to the lip-edge). Principal plica dorsal

and lateral. Upper palatal plica short, a straight oblique, lateral

lunella joining it in the middle. No lower palatal plica.

Length 9.5, diam. 2.5 mm.

Length 8.3, diam. 2.2 mm.

Goto, Hizen. Types No. 83,023, A. N. S. P., from No. 813

of Mr. Hirase's collection. The locality was erroneously given
"

Goto, Uzen," in a former communication.

A very small form, differing from other known species of the

group of C. awajiensis in the straight lunella, which does not

curve inward below, and in the diminutive size of the shell.

Clausilia bigeneris Pilsbry. PI. XIX, figs. 37, 38.

These Proceedings for 1901, LIII, p. 656, footnote No. 12 (March 1,

1902).

Shell fusiform, moderately solid, pale reddish-brown, apparently
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deprived of cuticle; surface lustreless, weakly striate; acutely

tapering above to a small acd rather acute apex. Whorls 10,

moderately convex, the last compressed. Aperture shortly ovate,

but slightly oblique. Peristome continuous, shortly free above,

moderately thick and broadly flaring, reflexed, excavated at the

sinulus. Superior lamella marginal, subvertical, continuous with

the spiral lamella, which penetrates to the middle of the ventral

side. Inferior lamella deeply receding, subvertical within the last

whorl, a little thickened below, not extending inward as far as the

superior lamella. Subcolumellar lamella deeply immersed. Prin-

cipal plica strong, approaching the lip, extending slightly past the

middle of the lateral position. Upper palatal plica short, oblique,

slightly disconnected from the lunella. Lunella dorso-lateral,

straight above, curving far inward below.

Length 14.3, diam. 3.5 mm.
Clausilium narrow, rounded at the apex.

Goto, Hizeu. Types No. 82,956, A. N. S. P., from No. 818

of Mr. Hirase's collection. The locality was incorrectly given as

Goto, Uzen, in my preliminary description.

This species recalls (7. subaurantiaca somewhat. The lip is

unusually developed. The slight notch between the lunella and

the short upper palatal plica is unlike the allied species, and re-

minded me at first of some species of the group of C. sublunellata,

but the strong inward bend of the lower end of the lunella shows

clearly that it belongs to the group of C. awajiensis.

Clausilia agna n. sp. PI. XIX, figs. 39, 40, 41, 42.

Shell fusiform, moderately solid, the penultimate whorl widest,

preceding and last whorls a little narrower, those above tapering to

a somewhat obtuse apex. Brownish -yellow, somewhat transparent.

Surface brilliantly glossy, as though varnished, showing some faint

growth wrinkles under a lens. Whorls 7-8, moderately convex,

the suture often appeariDg margined by transparence. Last whorl

not differently sculptured. Aperture subvertical, squarish-ovate.

Peristome expanded and narrowly reflexed, hardly thickened, the

upper margin adnate or barely free from the preceding whorl.

Superior lamella compressed, marginal, continuous with the spiral

lamella, which does not reach quite to the middle of the ventral

side. Inferior lamella deeply receding, a little thickened near its

lower end, straightly ascending, not penetrating as deeply as the
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spiral lamella. Subcolumellar lamella weakly emerging. Principal

plica short, visible within the mouth, extending inward past the

lunella. Upper palatal plica very short, connected with a rather

low, nearly straight, slightly dorso-laleral lunella, the lower end of

which curves abruptly inward.

Length 10.2, diam. 2.5 mm.; whorls 7f.

Length 8.6, diam. 2.3 mm.
;
whorls 6|.

Clausilium (PI. XIX, figs. 39, 40) parallel-sided, nearly straight,

rounded apically, deeply excised on the columellar side of the

filament.

Yakushima, Osumi. Types No. 82,959, A. N. S. P., from No.

663c of Mr. Hirase's collection.

This species resembles Zaptyx in texture and general structure, as

well as in the form of the clausilium, but it differs in wanting the

sutural plicae and the accessory lamellae of that group. It is

remarkable for the varnish-like gloss of the surface.

Clausilia caloptyx n. sp. PI. XIX, figs. 45, 46, 47, 48. .

Very small, fusiform, pale corneous-brown, solid and strong,

rather rapidly tapering above to a rather obtuse apex. Surface

regularly sculptured ivith strong, straight ribs, very coarse for so

small a shell. Whorls 7^-, convex, the last somewhat compressed,

with the ribs a little more separated. Aperture squarish-ovate.

Peristome white, continuous, reflexed, thickened within, very

shortly free above, notched at the position of the superior lamella.

Superior lamella marginal, compressed, subvertical, continuous with

the spiral lamella, which penetrates scarcely to the ventral side.

Inferior lamella receding, invisible in a front view, but appearing

as a strong, deeply placed fold in an oblique view in the aperture ;

straightly ascending within, not penetrating quite so deeply as the

spiral lamella. Subcolumellar lamella emerging. Principal plica

short, extending from near the lip to a lateral position. Upper

palatal plica very short, connected with the rather weak lunella,

which curves inward at its lower end, and is dorso-lateral in posi-

tion. Length 6.8, diam. 1.9 mm. ;
whorls 7J.

Length 7, diam. 2 mm.
;
whorls 7-J.

Length 8, diam. 2.4 mm.
;
whorls 8 (larger form; see below).

Clausilium (PI. XIX, figs. 45, 46) parallel-sided, the distal

third straightened, the rest strongly curved
;

distal end slightly
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oblique and a little thickened; columellar side excised near the

filament.

Yaku-shima, Osumi. Types No. 82,958, A. N. S. P., from No.

894 of Mr. Hirase's collection.

Very distinct from any known Japanese or Riukiuan species.

The strength and coarseness of the sculpture is remarkable in so

small a shell. The lamellse and plicae penetrate less deeply than

usual.

One specimen (PI. XIX, fig. 49) is larger and more obese than

the others of the type lot, but it agrees in other characters.

The ribs are shown a little too much spaced on the last whorl of

fig. 48.

Group of C. aulacopoma.

Shell similar to that of the group of 0. awajiensis, except that a

nodule-like lower palatal plica is developed inward from the termi-

nation of the lunella. Clausilium strongly curved, channeled on

the outside at the apex.

The single species at present composing this group is strongly

individualized by the peculiar modification of the clausilium.

Clausilia aulacopoma Pilsbry. PI. XVII, figs. 12, 13, 14, 15, 16.

These Proceedings for 1901, LIU, p. 656, footnote No. 11 (March 1,

1902).

Shell fusiform, strongly attenuated above, brown, the surface

lustreless, finely and weakly striate, more strongly so on the back

of the last whorl. Whorls about
9-J-, convex, the apex small.

Aperture trapezoidal-ovate, a little oblique. Peristome reflexed

and thickened. Sinulus distinct and slightly retracted. Superior

lamella marginal, small and low, continuous with the spiral lamella,

which penetrates to the middle of the ventral side. Inferior

lamella deeply receding, straightly ascending within the last whorl,

distinctly thickened and a little sinuous near its lower end, a little

shorter within than the spiral lamella. Subcolumellar lamella

emerging to the lip-edge, though sometimes but weakly, and

bounded by grooves. Principal plica extending from the dorsal

nearly to the ventral side. Upper palatal plica short, united in the

middle to the strong oblique, latero-dorsal lunella, which is straight

above and curves inward below, its inner end being contiguous to

a strong short, nodule-like lower palatal plica.
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Length 13.5, diam. 3 mm.

Length 12.5, diam. 2.7 mm.

Length 12, diam. 3 mm.
Clausilium (PI. XVII, figs. 13, 14) rather narrow and parallel

-

sided, very strongly curved, pinched into a channel or spout at the

apex, abruptly and deeply emarginate on the columellar side of the

filament.

Hirado, Hizen, in western Kyushu. Types No. 82,980, A. N.

S. P., from No. 7336 of Mr. Hirase's collection.

There is some variation in the degree of apical attenuation and

in the emphasis of the subcolumellar lamella. Fig. 16 represents

the type. Some specimens, as that drawn in fig. 12, are more

swollen. The shell resembles species of the group of C. awajiensis

in most of its characters, except for the nodule -like lower palatal

plica, but it is very distinct in the specialization of the clausilium,

which is channeled apically, much as in C. crenilabium, the channel

apparently fitting over the lower palatal plica.

Section TYRANNOPH^EDUSA Pilsbry.

Group of C. mikado.

The forms described and illustrated below complete the illustra-

tion and description of the species and varieties now known of this

section.

Clausilia aurantiaca Boettger. PI. XX, figs. 50, 51, 52, 53, 54.

Boettger, Clausilienstudien, p. 68 (1877); Syst. Verz., p. 57 (1878);
Jahrb. d. D. Malak. Ges., V, p. 101, PL 4, fig. 5,

Kobelt, Fauna Moll. Extramar. Jap., p. 95, PL 9, fig. 11 (1879).

This species was described from the ' ' interior of Nippon
' ' from

specimens collected by Rein. Probably the types came from some

province near the eastern end of the Inland Sea.

The shell is very solid for its size, fusiform, moderately attenu-

ated above, the early whorls quite small. The subventral lunella is

straight, connecting the two palatal plicse like the letter I, but it is

usually placed obliquely, crossing the line of the external striae.

The superior lamella is continuous with the spiral lamella, which

penetrates inward across the ventral side to a point further inward

than above the sinulus. The inferior lamella is equally long. The

subcolumellar lamella typically emerges to the lip-edge. The shell

usually is more or less orange-tinted brownish in color.
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Specimens from Kobe, Setsu (B. Schmacker), are gray-brown
or [reddish-brown, worn, with 8J 10 whorls, and are about 13 mm.

long. The subcolumellar lamella emerges.

Nohaia, Yamato. Specimens measure from 12.3 x 3.3 mm. with

9J whorls, to 14 x 3 mm. with 10 whorls. The subcolumellar

lamella emerges.

Aiga, Kii. Glossy, orange-brown, transparent enough to show

the lunella and plicse through; whorls 9^-1 OJ; length 11J

13^ mm. Subcolumellar lamella emerging.

Nachi, Kii (fig. 51). Brownish dark-red, opaque. Whorls 10

to 11
; length 12J to 14 mm. The subcolumellar lamella emerges

weakly or is immersed.

Kurozu, Kii. Whorls 10, length 12^-13 mm. The subcolumel-

lar lamella emerges slightly or is immersed.

Ikari, Awaji (fig. 50). Color and texture as in last. Whorls

10; length 13-14 mm. The subcolumellar lamella emerges.

Suimura, Awa, Shikoku (figs. 52, 53). Rather light chestnut-

brown, some specimens showing the lunella and plicse through.

Length 12-15 mm. The subcolumellar lamella emerges.

Obi, Huga. The shells are gray-brown or reddish-brown, and

measure 13 mm. long, 3 wide, with 10 whorls. The connection

between the superior and spiral lamellae is very low, almost inter-

rupted, and the lunella is somewhat arcuate. The subcolumellar

lamella emerges weakly. The clausilium of a specimen from this

locality is figured (fig. 54).

Clausilia aurantiaca var. erberi Bttg. PI. XX, figs. 55, 56, 57, 58, 59, 60.

Bcettger, Syst. Verz., p 57.

Moellendorff, J. A. S. B., LIY, pt. 2, No. 1, p. 65.

G. a. minor Mlldff., Journ. Asiatic Soc. Bengal, LI, pt. 2, No. 1, p.
9 (July, 1882) ; types from Nara, Yamato.

Smaller and somewhat more slender than C. aurantiaca, the sub-

columellar lamella immersed
; lip narrower

;
lunella not quite reach-

ing the upper palatal plica.

This small form is usually fairly distinguishable from the typical

aurantiaea. It extends from Harima to Yamato or Kii, specimens

being before me from the following localities :

Tomisato, Kii. Whorls 8-9; length 10-11\ mm. The sub-

columellar lamella barely emerges. It is not typical erberi. Per-

haps referable rather to aurantiaca proper.
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Gojo, Yamato. Length 10J, diam. 2 mm.
;
whorls 9J. Sub-

columellar lamella immersed.

]S"ara, Yamato. Length 9-J, diam. 2 mm.
;

whorls 9. Sub-

columellar lamella immersed (PI. XX, fig. 55, the palatal arma-

ture represented as though showing through, but the shell is

opaque). This and the preceding are typical erberi.

Chikubu-shima, an island in Lake Biwa, Omi (fig. 56).

Length varying from 10 to 12J mm.
;
whorls 9-10. The sub-

columellar lamella is immersed. Though some specimens are rather

large, their characters are otherwise as in the smaller ones with

them. The shell figured in outline is 10.3 mm. long.

Kashima, Harima (PI. XX, figs. 57-60). Glossy, handsome

specimens, 10 to 11J- mm. long, with 10 to 10J whorls. The

subcolumellar lamella is immersed; the palatal plicae are long, but

the lunella is very short in some examples (fig. 59), while in others

it is as long as in shells from Yamato.

Clausilia aurantiaca var. plicilabris (A. Adams). PI. XX, figs. 61, 62, 63.

C.plicilabris A. Ad., Ann. and Mag. Nat. Hist. (4 ser.), I, 1868, p.
469. Pfr., Monogr., VIII, p. 476. Kobelt, Fauna Moll. Extra-
mar. Jap., p. 98.

C. aurantiaca var. hypoptychia Pilsbry, these Proceedings for 1901,

p. 652, footnote No. 7.

Shell fusiform, moderately swollen, distinctly attenuated above,

slender near the apex; whitish under a pale-brown cuticle, all of

the specimens seen being more or less eroded on the surface.

Closely striate. Whorls about 10J, the last one tapering. Aper-
ture piriform. Peristome pale brown or dirty white, thick and

somewhat broadly reflexed, crossed by several unequal folds in the

subcolumellar region. Superior lamella rather strong, becoming low

within, barely continuous with or disconnected from the spiral

lamella, which penetrates just past the ventral side. Inferior

lamella very deeply receding, nearly as long within as the spiral

lamella. Subcolumellar lamella emerging to the lip-edge, accom-

panied by one or several accessory folds. Lunella joining the

lower palatal fold near its inner end, scarcely connected with the

upper palataljlold.

Length 15, diam. 3.4 mm.

Length 13.7, diam. 3.3 mm.

Length 16, diam. 3.3 mm.
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Kashima, an island near Tanabe, Kii. No. 82,459, A. N. S.

P., from No. 782 of Mr. Hirase's collection.

As in other Tyrannophcedusce of the typical group, there is a slight

depression behind the outer and basal lips. It is more slender

above and more swollen below than C. orthalracta Pils.

Further study of Adams' description convinces me that the form

I named C. aurantiaca var. hypoptychia can be nothing else than

C. plicilabris A. Ad., described from Tanabe, Kii, the descrip-

tion of which, so far as it goes, agrees exactly with the shells sent

by Mr. Hirase. By
' '

lunella inconspicua
' ' Adams merely meant

that it was not visible through the shell.

The degree of plication of the subcolumellar region varies within

wide limits, as I have shown to be the case in several other species

of Tyrannophcedusa.
I do not give the name plicilabris precedence over aurantiaca,

because the description published by Adams was not sufficient for

the recognition of the species until specimens from the type locality

came to hand.

One specimen which was sent with v. plicilabris (PL XX, figs.

64, 65) is much larger than the others, measuring, length 19,

diam. 3.8 mm. It is densely and sharply striate, and has 13

whorls. This may perhaps prove, when more material is received,

to be a distinct species. It is No. 83,134, A. N. S. P.

Group of C. bilabrata.

Clausilia dalli Pilsbry. PI. XXI, figs. 75, 76, 77.

Tnese Proceedings for 1901, LIII. p. 656, footnote No. 13 (March 1,

1902).

Shell many whorled, awl-shaped, the upper half much attenuated,

lower half obese, pale brown, rather thin, scarcely glossy, all the

specimens having the cuticle slightly worn below, wanting above;

finely striate, more coarsely so on the back of the last whorl.

Whorls 14J to 15J, moderately convex, the first whorl rather

globose, next 5 or 6 whorls scarcely increasing in diameter, those

following enlarging slowly, the last three whorls forming about

half the length of the shell, the penultimate whorl widest, last

whorl narrower, compressed. Aperture trapezoidal-ovate, slightly

oblique. Peristome continuous, thickened and reflexed, white, the

right margin crossed by a single fold (the subcolumellar, fig. 76)
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or having a group of folds in Ihat region (fig. 77). Superior
lamella oblique, attaining the margin, rather widely separated from

the spiral lamella. Spiral lamella continued inward to a point

above the sinulus. Inferior lamella deeply receding, though often

continued to the lip-edge, obliquely and straightly ascending within,

and continued inward a little beyond the termination of the spiral

lamella. Subcolumellar lamella emerging to the lip-edge, and

usually bounded by grooves. The principal plica is about a half-

whorl long, extending from a dorsal to a ventral position. The
lunella is strong, latero-ventral, its upper end curving inward, lower

end united to the lower palatal plica at or near its inner end.

Length 19, diam. 4.1, diam. of second whorl 1 mm.

Length 17, diam. 3.8, diam. of second whorl .8 mm.
Clausilium narrow, oblique at the distal end, thickened along

the columellar margin and distally, as usual in Tyrannophcedusa.

Tairiuji, Awa, Shikoku Island. Types No. 82,957, A. N. S. P.,

from No. 819 of Mr. Hirase's collection.

This peculiar species resembles C. mikado Pils. in its much

attenuated, concave-sided spire, which is more slender than that of

C. iotaptyx Pils. It stands between iotaptyx and mikado in the

number of whorls. The aperture is formed about as in C. iotaptyx,

not being built forward as in C. mikado. From both of the

species named it differs in palatal armature, the lunella being like

that of C. bilabrata Smith. The spire is apparently not subject to

self-amputation, the apex being entire in the six specimens before

me. The clausilium is of the shape usual in Tyrannophcedusa.

C. dalli is named for the Honorary Curator of the Department
of Mollusks of the U. S. National Museum.

Section EUPH^EDUSA Boettger.

Clausilia holotrema Pilsbry. PI. XXI, fig. 72.

Pilsbry, these Proceedings for 1901, p. 654, footnote No. 8 (March
1, 1902).

Shell rimate, fusiform, the upper third rapidly tapering to a

minute apex ;
vinous brown, ivith a wide corneous zone below the su-

ures, which is largely covered with whitish papery cuticle (like that

of Helicostyla) ;
some interrupted spiral lines of the same appear-

ing upon the dark color, and oblique streaks on some earlier whorls.

The base of the last whorl is pale-corneous. Surface somewhat
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glossy, evenly thread-striate obliquely. Whorls a trifle over 8,

convex, the last well rounded beneath. Aperture wide, oval,

vertical, the peristome expanded, subreflexed, somewhat thickened

within, continuous, in contact with the preceding whorl above.

Superior lamella wholly wanting, the spiral lamella arising far

within. Inferior lamella forming a small and deeply-placed but

prominent subhorizontal fold. Subcolumellar lamella deeply

immersed. Principal plica short, dorso-lateral. Moderately long

upper and lower palatal plicae are developed (but apparently no

lunella).

Length 12, diam. 3.1, length of aperture 3.2 mm.

Nachi, Kii. Type No. 82,454, A. N. 8. P., from No. 789 of

Mr. Hirase's collection.

A single specimen of this remarkable Euphcedusa was sent by
Mr. Hirase, with the remark that it seemed different from any other

species. It stands in the middle between the "
group of C. hun-

gerfordiana" and that of C. euholostoma, as denned in my last

paper upon this topic. Both of these groups have the superior

lamella absent or vestigial, represented by a slight thickening of

the peristome, and there is more or less whitish, papery cuticle, in

streaks and spiral lines. C. holotrema resembles C. hungerfordiana

in the palatal armature, but is more like euholostoma in the

squarish-oval, not in the least piriform shape of the aperture.

The dark, wide, wine-brown belt, contrasting with the corneous,

white-variegated band above, makes it a conspicuous species. This

belt terminates short of the outer lip, as shown by transparence in

the figure. The single specimen received has not been opened, but

this is the less essential because the palatal folds show through the

thin shell.

Section STEREOPH^DUSA Boettger.

Group of C. una.

Similar in general characters to the group of C. japonica, but

with the right margin of the lip plicate, arid having a short lunella

developed in connection with the lower palatal plica ;
no interme-

diate palatal plicae.
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Clausilia una Pilsbry. PI. XXI, figs. 66, 67, 68, 69.

These Proceedings for 1901, LIII, p. 656, footnote No. 14 (March 1,

1903).

Shell regularly tapering above, attenuated near the apex, very
solid and strong, pale yellowish, slightly glossy, regularly, closely

striate, the striation becoming much coarser on the back of the

last whorl. Whorls 11^ to 12, moderately convex, the penulti-

mate widest. Apical whorl globose, the next 2 or 3 whorls hardly

increasing in diameter, last whorl a little compressed. Aperture

ovate, hardly oblique. Peristome thickened and reflexed, continu-

ous, shortly free above, a little notched or emarginate at the position

of the superior lamella, the entire upper and right margins closely

and deeply plicate. Superior lamella slender, subvertical, mar-

ginal, continuous within with the spiral lamella, which is high

laterally, and continues inward to a point above the sinulus. In-

ferior lamella bifid, appearing as a double fold below, ascending in

a wide spiral, and continued inward as far as the spiral lamella.

Subcolumellar lamella emerging to the lip-edge. Principal plica

over a half-whorl long, visible deep in the throat and extending

inward to the ventral side. There is a small upper palatal plica,

lateral in position and converging inward toward the principal

plica, and a much longer, arcuate, lower palatal plica, from the

middle of which a very short, rudimentary lunella arises.

Length 23, diam. 5.3 mm.

Length 21.5, diam. 5.2 mm.
Clausilium (PI. XXI, figs. 68, 69) broad distally, irregularly

rounded and strongly thickened at the apex, somewhat emarginate

on the columellar side of the filament.

Goto, Hizen. Types No. 82,955, A. N. S. P., from No. 816

of Mr. Hirase's collection. The habitat "
Goto, Uzen," given in

my preliminary note, was erroneous.

Clearly a Stereophcedusa by its clausilium, strongly spiral inferior

lamella and palatal armature, yet unique in that section by the

beautiful plication of the right margin of the peristome. No other

species from Japan proper has such sculpture, a few forms of

Tyrannophwdusa alone having it much less developed and confined

to the subcolumellar region ;
but in the section Luchuphcedusa of

the Riukiu Islands similar interlamellar plication exists. The

double fold of the inferior lamella is also a rare structure, but it

occurs in Cl. excellens Pfr., also a Riukiuan species.
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Group of C. entospira.

Clausilia daemonorum n. sp. PL XXI, figs. 70, 71.

Shell small, fusiform, rather thin, finely siibstriate, the latter part
of the last whorl more coarsely so

; glossy. Early whorls lost in

the specimens described; the last whorl is laterally compressed,

flattened, the base convex, full and somewhat sack-like. Aperture

oblique, irregularly ovate, the peristome continuous, very shortly

free above. Superior lamella small, marginal, short, not continuous

with the spiral lamella. Inferior lamella receding, becoming very

high and approaching the superior lamella in the throat ; and

within the last whorl it ascends in a broad spiral curve. Subcolu-

mellar lamella emerging to the lip-edge. Principal plica rather

short. Lunella rather short and arcuate. Clausilium unknown.

Length of specimen with 4f whorls remaining, 8.2, diam. 2 mm.

Length of specimen with 4 whorls remaining, 7.8, diam.

2.2 mm.

Kikaiga-shima, Oshima group. Types No. 82,981, A. N.'S. P.,

from No. 874 of Mr. Hirase's collection.

A fossil of the land-shell bed. It has the form, size and surface

of a Zaptyx, but is unlike that group in the widely spiral ascent of

the inferior lamella within. Whether the species is allied to C. en-

tospira, which I have placed in Stereophcedtisa, or is an Euphcedusa
I am not prepared to say in the absence of the clausilium; for it

has something in common with both groups the spiral inferior

lamella approaching the superior in the throat, the superior

lamella not connected with the spiral, etc.
;
but provisionally, and

merely to put it somewhere, I refer the species to the group of

C. entospira.

EXPLANATION OF PLATES XVII XXI.

PLATE XVII, Figs. 1, 2. Clausilia caryostoma Mlldff. Kobe, Setsu.

Figs. 3, 4, 5, 6. (7. caryostoma var. jayi Pils. Jo, Kii.

Figs. 7, 8, 9, 10, 11. V. grades Pils. Nachi, Kii.

Figs. 12, 13, 14, 15, 16. C. aulacopoma Pils. Hirado, Hizen.

PLATE XVIII, Figs. 17, 20, 21, 22. C. heteroptyx Pils. Type.
Tomisato, Kii.

Fig. 18. C. heteroptyx Pils. Nachi, Kii.

Fig. 19. C. heteroptyx Pils. Tomisato, Kii.

Figs. 23, 24, 25, 26, 21. C. sericina var. rhopalia Pils. Mikuriya,
Suruga.

Figs. 28, 29, 30. C. subulina var. leucopeas Pils. Ikoma, Kii.

Figs. 31, 32. C. subulina var. leucopeas Pils. Samotonaka-mura, Kii.
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PLATE XIX, Figs. 33, 34, 35, 36. G. subignobilis Pils. Hirado. Hizen.

Figs. 37, 38. G. bigeneris Pils. Goto, Hizen.

Figs. 39, 40, 41, 42. G. agna Pils. Yaku-shima, Osumi. .

Figs. 43, 44. G. tantilla Pils. Goto, Hizen.

Figs. 45, 46, 47, 48. G. caloptyx Pils. Yaku-shima, Osumi.

Fig. 49. (7. caloptyx Pils., an obese form from the same locality.

PLATE XX, Fig. 50. G. aurantiaca Bttg. Ikari, Awaji.

Fig. 51. G. aurantiaca Bttg. Nachi, Kii.

Figs. 52, 53. G. aurantiaca Bttg. Suimura, Awa (Shikoku).

Fig. 54. (7. aurantiaca Bttg. Clausilium of a specimen from Obi,

Huga.
Fig. 55. G. aurantiaca var. erberi Bttg. Nara, Yamato. The shell

is opaque, the palatal armature being represented diagrammatically in

this figure.

Fig. 56. G. aurantiaca var. erberi Bttg. Chikubu-shima, Omi.

Figs. 57, 58, 59, 60. G. aurantiaca var. erberi Bttg. Kashima, Harima.

Figs. 61, 62, 63. G. aurantiaca var. plicilabris A. Ad. Kashima,
near Tanabe, Kii.

Figs. 64, 65. G. aurantiaca var. plicilabris A. Ad. Large form from
the same locality.

PLATE XXI, Figs. 66, 67, 68, 69. G. una Pils. Goto, Hizen.

Figs. 70, 71. G. dcemonorum Pils. Kikaiga-shirna, Oshima group.

Fig. 72. G. Tiolotrema Pils. Nachi, Kii.

Figs. 73, 74. G. pigra Pils. Kashima, Harima.

Figs. 75, 76, 77. G. dalli Pils. Tairiuji, Awa (Shikoku).
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ADDITIONS TO THE JAPANESE LAND SNAIL FAUNA-NO. VII.

BY HENRY A. PILSBRY.

The description of new forms, chiefly supplied by Mr. Y.

Hirase, is herein continued. The results of a critical examination

of the species of Euphazdusa and Pseudonenia also find place,

together with a list of additions and errata to the "
Catalogue of

Japanese Clausiliidse,
"

published in these Proceedings for 1901.

Section HEMIPH^EDUSA Bttg.

Group of C. sublunellata.

Clausilia paohyspira n. sp. PI. XXVII, figs. 5, 6, 7.

Shell club-shaped, the spire very thick, the apex large, obtuse;

thin
; yellowish corneous-white

; closely and finely striate, the

striation not perceptibly coarser on the last whorl. Whorls 8 to

8J-, moderately convex, the last strongly tapering. Aperture ear-

shaped, oblique, rather narrow, extending above in a large,

retracted sinulus. Peristome free and continuous, convex, very

thick, white, notched at the position of the superior lamella, on

the right side of which there is sometimes a low tooth. Superior

lamella marginal, vertical, continuous with the spiral lamella,

which ascends to a position above the superior lamella. Inferior

lamella deeply receding, forming a strong fold within the throat,

vertically ascending, thick below, giving off a branch in the inter-

lamellar area, which curves again towards and crosses the inferior

lamella above. Subcolumellar lamella emerging, bounded by

grooves. Principal plica arising near the peristome and penetrating

past the middle of the right side. Upper palatal plica short,

joined in the middle by a narrow, nearly straight, rather weak

lunella, which becomes very weak below, but terminates in a small

nodule.

Length 13, diam. 3.2 to 3.3 mm.

Clausilium (PI. XXVII, fig. 7) narrow and parallel -sided, sym-

metrically tapering to the obtuse apex.
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Miyai, Kii. Types No. 83,389, A. N. S. P., from No. 954 of

Mr. Hirase's collection.

Very distinct by its thick, club-like shape, peculiar aperture, the

curved branch of the inferior lamella, and the palatal structure.

It has the pale color and fine sculpture of other members of the

group.

Clausilia kurozuensis n. sp. PI. XXVII, figs. 1, 2, 3, 4.

Shell fusiform, moderately tapering to an unusually thick apex,

very thin; white or grayish-white, the specimens being wholly

denuded of cuticle; for the same reason, only faint traces of fine

striation are discernible on the worn surface. Whorls about 9, but

slightly convex, the last tapering, somewhat compressed. Aperture
somewhat oblique, piriform, with a well-defined sinulus. Peri-

stome white, continuous, reflexed and much thickened. Superior

lamella short, oblique, marginal, continuous with the spiral lamella,

which penetrates to the middle of the ventral side. Inferior

lamella receding, visible as a strong fold in an oblique view, giving

off a branch toward the superior lamella; within it is a high,

obliquely ascending plate, thickened below, penetrating inward

decidedly deeper than the spiral lamella. Subcolumellar lamella

emerging, bounded by grooves, but hardly extending to the lip-

edge. Principal plica visible in the throat, extending inward to a

lateral position, being about one-third of a whorl long. Palatal

plicse four, nearly equal, the upper one less oblique (fig. 4), or

the lower two may be quite small and nodule-like (fig. 2).

Length 20, diam. 4.7 mm.

Length 17.6, diam. 4.2 mm.
Clausilium (PL XXVII, fig. 3) narrow and parallel-sided,

evenly tapering on both sides to the apex, tapering at the filament,

but not excised there.

Kurozu, Kii. Types No. 83,390, A. N. S. P., from No. 934 of

Mr. Hirase's collection.

By the palatal armature of some specimens this might be placed

in the group of C. validiuscula ; the armature of others comes

nearer that of C. sublunellata. The pale color and apparently

fine striation cause me to place the species in the latter group. The

specimens, though they have lost the original surface by erosion,

were collected alive. Probably some other locality or station will

supply unworn shells, and the color will be found to be pale yellow-
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ish or greenish. There is no evidence of coarser strialion on the

back of the last whorl.

The unusual thickness of the early whorls separates this form

from C. subulina var. leucopeas and C. sericina var. rhopalia.

C. heteroptyx is a much larger species with different palatal arma-

ture. The unusual thinness of the shell also distinguishes C. kuro-

zuensis, though this may be partly due to the worn condition of the

type specimens.

Section STEREOPH^EDUSA Bttg.

Clausilia plagioptyx n. sp. PI. XXVII, figs. 8, 9. 10.

Shell solid, fusiform, much attenuated above, the first two whorls

being small and of about equal diameter, giving the shell an awl-

like shape ; light-brown, the first whorls whitish. Somewhat glossy,

closely and finely striate, the striae perceptibly more widely spaced

on the last whorl. Whorls 9, moderately convex, the last one

somewhat compressed. Aperture rhombic-piriform ; peristome

reflexed, thickened, white or pale-brownish. Superior lamella

marginal, continuous with the spiral lamella, which penetrates to

a point above the superior lamella. Inferior lamella approaching

the superior, and equally long inside. Subcolumellar lamella

emerging to the lip-edge. Principal plica lateral, about a half

whorl long. Palatal plicae four, the upper longest, converging

inward toward the principal plica, or parallel with it
;
the second

and third either subequal and short, parallel to the upper plica, or

the third plica may be reduced to an elevated point. Lower plica

very obliquely descending, standing almost as a short, oblique

and straight lunella.

Length 17, diam. 4 mm.

Goto, Hizen. Types No. 82,644, A. N. S. P., from No. 817

of Mr. Hirase's collection.

This species is based upon specimens which I listed under

C. brevior as from "
Goto, Uzen." 1

Upon opening specimens I

find that the palatal structure differs in a very characteristic

manner.

The exterior is almost exactly like C. brevior, but it is a less

swollen shell than most specimens of that species ;
but while

C. brevior has a well-developed lower palatal plica about parallel

1 These Proceedings for 1901, p. 653.
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to those above it, in the present species that plica stands obliquely,

like a lunella, though not quite near enough to the vertical posi-

tion to be called a lunella. In C. addisoni I have shown a lunella

to exist, but in combination with a normally developed lower

palatal plica. C. addisoni is distinguished externally from

C. plagioptyx by its stronger rib-striation. C. plagioptyx is a more

solid shell than either brevior or addisoni.

The clausilium had fallen out of the two specimens of this species

sent by Mr. Hirase.

C. brevior, as I stated in a former paper, is not known from south

or southwest of middle Hondo. It is a species of the region about

Tokyo. At this time we have no Stereophcedusa of the brevior

type in southwestern Hondo, Awaji, Shikoku or northern Kyushu.

C. addisoni is found in Higo and Satsuma, in southern, and

C. plagioptyx in Hizen, in western Kyushu.

Clausilia stereoma var. hexaptyx nov.

Shell somewhat larger than stereoma, and thinner, much less

strong ;
dark reddish-brown or pale straw-yellow ; palatal plicae six,

the upper and lower long, curved, the intermediate ones strong

(as in Megalophcedusa*), though more or less unequal.

Length 24.4, diam. 7 mm.

Length 24, diam. 7.1 mm.

Length 22.2, diam. 6.8 man.

Length 23, diam. 6.5 mm.

Yaku-jima, Osumi. Types No. 83,302, A. N. S. P., from

No. 670a of Mr. Hirase' s collection.

Differs from the forms of stereoma already known by its strong

Megalophsedusoid palatal folds. The clausilium is like that of

C. stereoma. To what extent the forms of stereoma intergrade

remains to be determined.

Clausilia oostoma Mollendorff. PI. XXVII, figs. 15, 16, 17, 18.

C. oostoma Mlldff., Journ. Asiat. Soc. Bengal, LI, pt. 2, p. 4, PI. I,

fig. 2 (1882). Pilsbry, Proc. Acad. Nat. Sci. Phila., 19UO, p. 667.

C. japonica var. surugcB Pils., Proc. Acad. Nat. Sci. Phila., 19UO, p.

447, PI. 14, fig. 4.

(7. eurystoma var. brachyptychia Mlldff., Nachrichtsbl. d. d. malak.
Ges., 1901, p. 41.

Shell rather solid, club-shaped, the upper three -fifths of the

length tapering and somewhat attenuated, the outlines gently con-

cave above; apex rather large; white under a yellow cuticle.
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Surface glossy, densely striate, more or less worn above. Whorls

11 to 12, somewhat convex, the penultimate widest, convex, the

last whorl flattened laterally, convex below. Aperture piriform,

whitish within. Peristome thickened within and reflexed, white,

very shortly free, and usually a trifle notched over the superior

lamella. Superior lamella oblique and submarginal, continuous

with the spiral lamella, which penetrates to the middle of the ven-

tral side. Inferior lamella forming a conspicuous, subhorizontal

fold in the aperture, approaching the superior lamella, ascending

within with a broad spiral trend, and penetrating deeper than the

spiral lamella. Subcolumellar lamella emerging but not reaching

the lip-edge. Principal plica short, arising about the middle of the

dorsal side and extending past the middle of the right side,

scarcely or not deeper than the inner end of the upper palatal plica.

Palatal plicse two or one, the upper plica strong, converging inward

to the principal plica, the lower plica weak and low or wanting.

Length 26, diam. 5.8 mm.

Length 25, diam. 5 mm.

Clausilium (PL XXVII, figs. 15, 16) broad below the middle,

the distal fourth abruptly curved, nearly at a right angle with the

middle portion, tapering to a rather acute, thickened apex, the

palatal margin straight near the apex, and a trifle excised close to

it. Above, it tapers to the filament, and is not excised or emar-

ginate.

Mikuriya, Suruga (Hirase; types of C. j. surugce and C. e.

brachyptychia). Hakone, Sagami (Hungerford; types of

C. oostoma').

This species has been the subject of several notices by Dr. O.

von Mollendorff and myself, but it has not hitherto been ade-

quately illustrated. Figures are now supplied for comparison with

the related forms dactylopoma and goniapoma. The above descrip-

tion and the figures are from the types of C. japonica var. surugw,

which is undoubtedly specifically identical with 0. oostoma.

Clausilia oostoma var. dactylopoma nov. PI. XXVII, figs. 19, 20.

Specimens from Kashio, Awaji, are a little shorter, with 11 to

11 whorls, and have the lower palatal plica well developed. They

have the comparatively fine, even striation of the form from Miku-

riya, Suruga.

Length 22-25.5, diam. 5.2 mm.
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Clausilium (PI. XXVII, figs. 19, 20) with the apex strongly

projecting, finger-like, the palatal margin near it being strongly

excised and concave ; and it is deeply excised on the palatal side of

the filament.

This form approaches var. goniopoma, but differs in the fine stri-

ation, "and somewhat in the shape of the clausilium.

Clausilia oostoma var. goniopoma n. sp. PL XXVII, figs. 11, 12, 13, 14.

Shell somewhat fusiform, the upper half tapering, attenuated,

lower half somewhat swollen
;
dull light-yellow. Sculpture of rather

strong and separated folds or ribs, the upper whorls smoother, worn.

Apex small. Whorls 11 to 114, moderately convex, latter half of

the last conspicuously compressed. Aperture subvertical, piriform,

the peristome white, continuous and somewhat thickened. Superior

lamella marginal, oblique, continuous with the spiral lamella, which

penetrates to a point above the superior lamella. Inferior lamella

forming a strong, subhorizontal fold, approaching the superior

lamella
;
inside it ascends in a broad spiral, and penetrates deeper

than the spiral lamella. The subcolumellar lamella emerges. The

principal plica is short, rather weak and lateral. Palatal plicse two,

the upper of moderate size or small, the lower larger.

Length 21, diam. nearly 5 mm.

Length 19.8, diam. 4.5 mm.
Clausilium (PI. XXVII, figs. 11, 12) very broad below, the

apical end bent at a right angle to the rest of the plate, thickened,

narrow and mucronate, excised and thin on the palatal side; above

it is a little excised on the columellar side of the filament.

Wakayama, Kii. Types No. 83,286, A. N. S. P., from No.

926 of Mr. Hirase's collection.

In general external shape, as well as in the lamellae, this form

resembles C. oostoma Mlldff . (surugce Pils. ), but it differs in the

far coarser sculpture and in the peculiarly bent and attenuated

distal end of the clausilium.

Whether the forms oostoma, dactylopoma and goniopoma are to be

regarded as distinct species or as subspecies remains a subject for

further investigation, as each is yet known from a single locality,

and is constant in its characters, so far as may be judged by the

material before me. The salient characteristics of the three forms

may be succinctly tabulated thus :
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f oostoma

Surface rather finely striate :

L dactylopoma

Surface coarsely plicate : goniopoma

Lower palatal plica weak
or wanting. Palatal side

of the clausilium straight
distally, hardly excised,
columellar .side not ex-

cised near the filament.

Lower palatal plica well

developed. Palatal side

of the clausilium deeply
excised distally, the col-

umellar side excised near
the filament.

The shape of the clausilium is shown on the plate. In C. oos-

toma it is not quite so strongly curved as in the other forms, there is

only a slight trace of the excavation on the palatal side of the

distal end, and there is no excision on the columellar side of the

filament. In dadylopoma there is a deep excision on the palatal

side of the distal end, which, however, passes gradually into the

broadly dilated palatal margin. The latter is but slightly thick-

ened. The columellar side is deeply emarginate or excised at the

origin of the rilament. In goniopoma the deep distal excision ter-

minates somewhat abruptly at the end of a wide thickened rib

which strengthens the rest of the palatal margin. The excision

near the filament is slightly less deep than in dactylopoma.

The excavation on the palatal side of the distal end of the clau-

silium when retracted fits over the lower palatal plica in all of these

, forms.

Section EUPHJ3DUSA Bttg.

Euphcedusa is one of the most sharply defined of the numerous

sections into which Prof. Dr. Boettger divided the heterogeneous

group Phczdusa. At the time of the appearance of the classic

Clausilienstudien but five Japanese species were known, placed by

Boettger in two groups typified by Chinese species. The number

of Japanese species has now been more than doubled, and requires

the arrangement proposed in my Catalogue, p. 654. This arrange-

ment was based upon the following characters :

I. Superior lamella present.

a. Lunella perfect, Group of C. jos.

b. Lunella incomplete or wanting, palatal plicae present,

Group of C. shanghaiensis.

c. Lunella and palatal plicae wanting,

Group of C. subgibbera.
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II. Superior lamella wanting, or represented by a slight thicken-

ing of the peristome only. No lunella
;
2 palatal plicae.

a. Aperture piriform, . . Group of C. hungerfordiana.
b. Aperture oval, hardly narrower above than below,

Group of C. euholostoma.

The groups are successively more aberrant in the order given

above, this phylum having its acme in the section Reinia.

Two species, C. subgibbera and C. expansilabris, described by
Boettger from Kein's collection, are not known to me by specimens,

and their exact localities in Japan are unknown. All of Ihe other

species are represented in the collection of the Academy, and are

described and figured in this paper and preceding ones of the series.

Group of C- shanghaiensis.

Key to Species.

I. Superior lamella high; inferior lamella forming a conspicuous
convex fold in a front view of the aperture ;

subcolumellar

lamella emerging; short upper and lower palatal plicae,

but no trace of a lunella. Shell glossy, dark purplish
-

brown. 11.5 by 3 mm. Hachijo Island, Izu, . C. tryoni.

II. Superior lamella moderately developed; inferior lamella

forming a low, convex fold in a front view, approaching
close to the superior ; shell rib-striate.

a. Brown; length 13-14 mm., .... C. digonoptyx.
a'. Greenish -corneous; palatal plicse short, lunella incon-

spicuous, almost wanting; length 10 mm., C. comes.

III. Superior lamella small or reduced to a low cord; inferior

lamella showing in front as a low fold, not converging
strongly toward the superior lamella; shell dull brown-

ish, finely striate.

a. Superior lamella small but distinct; spiral lamella high;

upper palatal plica long, connected in the middle with
a J-shaped lunella, which is weak in the middle, and

strengthened below into a nodule, .... C. tau.

a'. Superior and spiral lamellae reduced to alow cord; palatal

plicse short.

b. Length 13-16, diam. 3-3.5 mm.; upper and lower

palatal plicse weakly connected by a low, imper-
fect lunella, visible as a whitish streak exter-

nally. Kyushu, C. subaculus.

b'. Length 13.5, diam. 2.7 mm.
;
small upper and lower

palatal plicse, but no lunella. Yesso, C. rowlandi.
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Clausilia subacnlus n. sp. PI. XXVIII, 38, 39, 40.

Clausilia aculus Benson, Boettger, Jahrbiicher d. deutschen malak
Ges., V, 1878, p. 49, PI. 3, fig. 8a, b. Kobelt, Fauna moll.
extramar. Jap., p. 71, PL 8, fig. 19. Not C. aculus Benson, cf
Boettger, Jahrbiiclier, VI, 1879, p. 108.

Clausilia proba A. Ad., Boettger, Jahrbiicher, VI, 1879, p. 108.
Not V. proba A. Ad., Ann. Mag. N. H. (4), I, 1868, p. 471.

Shell long-fusiform, the penultimate whorl widest, those above

regularly tapering, the spire slender above, lateral outlines straight,

apex rather acute; color varying from yellowish-brown to pale

olive-brown. Surface glossy, distinctly and somewhat coarsely

striate, the last whorl more strongly so. Whorls about 10, rather

convex, the last shortly free in front. Aperture wide-piriform, the

upper margin a little sinuate. Peristome white, somewhat thick-

ened, expanded and narrowly reflexed. Superior lamella merely a

low cord terminating in a small thickening of the peristome, con-

tinuous within with the spiral lamella, which penetrates nearly to

the middle of the ventral side. Inferior lamella receding, be-

coming high within, only moderately approaching the superior

lamella, and decidedly shorter inside than the spiral lamella.

Subcolumellar lamella barely emerging. Principal plica chiefly

dorsal, being visible in the throat and extending to but hardly

past the middle of the right side. Upper palatal plica moderately

long, oblique, connected near its lower end with an arcuate lunella,

which is very low or almost interrupted in the middle, becomes

distinct again below, where it is recurved in a short lower palatal

plica.

Length 16, diam. 3.5 mm.

Length 13, diam. 3 mm.
Clausilium (PI. XXVIII, figs. 41, 42) strongly curved, wide

below, rounded and somewhat thickened at the apex, the margins

converging somewhat upward, rather deeply excised on the colu-

mellar side of the filament.

Nagasaki, in western Kyushu. Types No. 60,372, A. N. S. P.,

received from Mr. B. Schmacker.

Prof. Dr. Boettger has already pointed out the differences

between this species and C. tau. The superior lamella in the

former is lower, a mere cord; the striation is stronger, and the

upper palatal plica smaller. The palatal structures do not shine

white through the shell so conspicuously as in C. tau. Inside, the
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spiral lamella is seen in C. subttculus to be much lower than in

C. tau. This is well shown in the views of the interior from

behind, fig. 39 (subaculus) and fig. 43 (tau). In both species the

subcolumellar lamella is noticeably dilated where it passes the lower

palatal plica, shown in Ihe same figures. C. digonoptyx is a more

strongly striate shell, with the inferior lamella much more closely

approaching the superior.

This species was collected at Nagasaki in numbers by Prof. Dr.

J. J. Rein, and at first (1878) identified by Prof. Boettger as

C. aculus of Benson, a species originally described from Chusan.

Subsequently (1879) Boettger recognized that the Japanese form

was distinct from Benson's Chinese species, but trusting to sup-

posedly authentic specimens labeled C. proba A. Ad. in Dohrn's

collection, he substituted this name for the Nagasaki species. This

determination, however, cannot stand, being contradicted by the

terms of A. Adams' diagnosis of C. proba. He describes that

shell as 5^ lines (11 mm.) long, with eight whorls,
" lamella

supera valida, connpressa," whereas the Nagasaki species under

discussion is larger, with about 10 whorls, and a remarkably low,

weak and inconspicuous superior lamella. Moreover, the locality of

C. proba is far removed from Nagasaki, being in Awa province,

east of the entrance of the Bay of Yeddo. Whatever C. proba

may prove to be, it is surely not closely related to C. aculus.

Under these circumstances it becomes necessary to rename the

Nagasaki species ;
and in so doing I have considered it best to give

a new description, in order that there may be in future no uncer-

tainty about the exact form intended.

Clausilia rowlandi n. sp. Pi. XXVIII, figs. 28, 29, 30.

Shell fusiform- turrit e, the spire slender, nearly straight-sided,

tapering to a small apex ; light-brown. Surface finely and rather

sharply striate. Whorls 10, rather strongly convex, especially

just below the suture, the last shortly free in front. Aperture

narrowly piriform, the upper margin slightly sinuate at the position

of the superior lamella, the well-marked sinulus a little retracted.

Peristome white, thickened, expanded and reflexed. Superior

lamella merely a small cord, terminating in a rather wide thicken-

ing of the margin of the peristome, continuous inside with the

spiral lamella, which penetrates nearly to the middle of the ventral

side. Inferior lamella receding, becoming high within, approach-

ing the superior lamella, shorter within than the spiral lamella.
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Subcolumellar lamella immersed, visible in an oblique view in the

aperture. Principal plica visible in the throat, extending past the

middle of the right side. Upper and lower palatal plicce quite

small, no lunella between them.

Length 13.5, diam. 2.7 mm.
Clausilium wide below, somewhat thickened at the apex, but

angular there, almost mucronate, by reason of an excavation of the

palatal side near the apex. The margins converge somewhat up-

ward, and it is excised on the columellar side of the filament.

Garukawa, 10 miles from Sapporo, Ishikari, island of Yesso;

collected by Mr. Paul Rowland, and communicated to me by Mr.

Addison Gulick.

Similar to C. subaculus in the low, cord-like superior lamella

continuous with the spiral lamella, but conspicuously distinct by its

narrowly pear-shaped aperture, more slender contour, the reduction

of the palatal plicae and the angular apex of the clausilium.

C. monelasmus, of Ojima province, Yesso, is a smaller species with

no superior lamella, there being only a marginal thickening of the

peristome in its place.

The shape of the mouth readily distinguishes this from all

Japanese Euphcedusce. The clausilium is also characteristic, no

other Japanese Euphcedusa having it subangular at the apex. It

is named for Mr. Paul Rowland, who found the specimens and sent

them to Mr. Addison Gulick.

Clausilia tan Boettger. PL XXVIII, figs. 36, 37, 43, 44, 45.

Boettger, Clausilienstudien, p. 58, footnote (1877); Jahrb. d. d.

malak. Ges., V, p. 46, PL 3, fig. 2. Kobelt, Fauna moll, extramar.

Jap., p. 70, PI. 8, fig. 18.

The shell is finely striate, becoming costulate-striate on the back

of the last whorl, as in C. subaculus. The aperture is widely piri-

form, the upper margin distinctly sinuate at the position of the

superior lamella. The superior lamella is small, but decidedly

higher than in C. subaculus. The principal plica is long, extend-

ing inward beyond the lunella. The upper palatal plica is quite

long, united in the middle with the lunella, which is low or inter-

rupted in the middle, and curves inward below, terminating in a

nodular lower palatal plica. The whole structure, as seen from the

inside, has been aptly compared by Boettger to the Greek letter r.

The palatal folds show whitish on the outside.

Length 12^-15J mm., diam. 3 3J mm.
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Kyoto (Rein, Hirase; type locality); Shirono, Buzen; Gojo
and Nohara, Yamato; Takasaki, Kozuke (Y. Hirase); Yoko-

hama and Tokyo (F. Stearns, purchased).

Clausilia digonoptyx Boettger. PI. XXVIII, figs. 31, 32, 38, 34, 35.

Boettger, Clausilienstudien, p. 58, footnote (1877); Jahrb., V, p. 45,
PI. 3, fig. 1; PI. 4, fig. a. Kobelt, Fauna, p. 69, PI. 8, fig. 17.

A more glossy shell than C. tau, finely rib-strictte, the superior

lamella higher than in C. tau, the inferior strongly converging

toward it in the throat. The upper palatal plica is shorter than in

C. tau, and united with a very low lunella, interrupted in the

middle, and curving inward below in a short lower palatal plica.

The plicae and lamella together form an arch or bow rather than a

r-shaped figure. It does not attain quite the size of C. tau, but

is larger than C. comes. The conspicuous approximation of the

lamellae and the rib-striation are its most striking features. The

conspicuous striation unfortunately did not come out well in the re-

production of my figure 32.

The types were collected by Rein, exact locality unknown. Mr.

Hirase has sent specimens from the following localities : Manabe,

Hitachi; Takasaki, Kozuke; Yamagachi, Tajima; Nishigo, Uzen.

Section REINIA Kobelt.

Clausilia variegata var. nakadai nov.

Shell very much smaller than variegata or nesiotica, length 7,

diam. 2 mm.; brownish, the upper whorls whitish or somewhat

buff-streaked; whorls 6J. Superior lamella short, widely separated

from the spiral lamella, the other lamellae as in var. nesiotica.

Hachijo-jinia, Izu. Types No. 83,299, A. N. S. P., from No.

942 of Mr. Hirase' s collection.

Section PSEUDONENIA Bttg.

So far as the Japanese species are concerned, it is difficult to see

any important difference between Pseudonenia and Euphcedusa.

Each has a clausiliuin of the broad type, either rounded or some-

what acuminate at the apex, and the lamellae and plicae are of the

same type in both sections. The Japanese forms referred to

Pneudonenia I would therefore place under Euphcedusa, but pend-

ing a general revision of the groups in question, the generally

accepted arrangement is here retained.
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Clausilia sieboldi Pfr.

C. sieboldtii Pfr., Proc. Zool. Soc., 1848, p. Ill; Monographia Hel-
Viv., II, p. 165; Conchylien Cabinet, Clausilia, p. 100, PI. 11, figs.

O. sieboldi Pfr., Monogr., VIII, p. 520. Kobelt, Fauna inoll. extra-
mar. Jap., p. 73, PI. 9, fig. 1.

A species collected by Siebold, and described by Pfeiffer as

corneous-brown, with 10 whorls, a deep, arcuate lunella, visible

outside through the shell, and one moderate palatal plica. The

type measures 1 8 mm. long, 4 wide in the middle.

Kobelt described and figured specimens taken by Dr. Rein at

Amakusa, and between Hiugo and Bugo (IJungo ?). He gives

the color as " dunkel hornbraun." " Die Principalfalte ist klein,

haufig gar nicht zu erkennen, die Mondfalte ist klein oder breit,

fast gerade, von der Principalfalte getrennt, und schicht unten

einen Ast nach hinten
;
die Gaumenfalten fehlen oder es ist eine

ganz kleine vorhanden, welche mit der Mondfalte zusammenhangt.
' '

The relation of this form to the next is a matter for further

investigation, with more material than is at present available.

Clausilia sieboldi var. diptyx nov. PL XXVIII, figs. 19, 20, 21.

Shell fusiform or turreted, the greatest width being either near

the middle or at the last whorl
;
the spire rapidly tapering above to

a rather small, acute apex, the outlines of the terminal portion

straight. Dark purple-brown, fading to pale or yellowish-brown

above. Surface glossy, sculptured with strong, close rib-striae,

narrower than their intervals. Whorls 9^, convex, the last some-

what flattened laterally, convex beneath, showing a pale or yellow-

ish curved streak in the position of the lunella. Aperture ovate,

dark within
; peristome white, thickened within, rather widely

reflexed, continuous, a little excavated at the sinulus. Superior

lamella rather small, thin, and short, not reaching to the lip -edge;

widely separated from the spiral lamella, which is a half whorl

long, penetrating to the middle of the ventral side. Inferior

lamella subhorizontal, thin, not extending upon the expanded lip,

ascending in a wide spiral within, penetrating as deeply as the

superior lamella. Subcolumellar lamella very deeply immersed.

Principal plica about a third of a whorl long, latero -dorsal. Upper
and lower palatal plicae rather short, subparallel, the upper one

curved
; they are connected by a very low lunella, scarcely notice-

34
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able, except for the absence of dark pigment in the shell wall at its

position.

Length 19, diam. 4-4.3 mm.

Length 18, diam. 4.3 mm.

Length 16.3, diam. 4 mm.
Clausilium (PI. XXVIII, figs. 22, 23) rather wide below,

strongly curved, the apex somewhat acuminate, a little thickened;

dilated on the palatal side
; deeply excised on the columellar side

of the filament.

Nippon or Hondo Island : Toyonishikami, Nagato, type locality.

Shikoku Island: Kashiwashima, Tosa. Kyushu Island: Yatsu.

shiro, prov. Higo, and Sasebo, Hizen (Y. Hirase).

This widely distributed form apparently differs from C. sieboldi

as defined by Pfeiffer and Kobelt by its dark color, well developed

principal plica, two distinct palatalplicae, and the very low lunella.

It differs from C. neniopsis by the less approaching superior and

inferior lamellae, the former widely separated from the spiral

lamella, the very deeply immersed subcolumellar lamella, and

other characters.

The specimens figured (No. 79,137, A. N. S. P.) are from the

type locality in Nagato province, southwestern Nippon. Those

sent by Mr. Hirase from Kashiwashima, Tosa, and Sasebo, Hizen,

are similar. Specimens from Yatsushiro, Higo, are quite thin,

somewhat smaller, with 9 whorls and the spiral lamella approaches
near the superior lamella. Length 15-16J, diam. 4 mm.

Clausilia neniopsis n. sp. PI. XXVIII, figs. 24, 25, 26, 27.

Shell fusiform, the penultimate whorl widest, the spire much
attenuated above, the apex minute, first two whorls of about the

same diameter, weakly convex, following whorls convex and

rather rapidly increasing, the last two whorls forming more than

half the total length, last whorl compressed laterally. The last

two whorls are blackish purple-brown or dull red, spire reddish, the

earlier two whorls nearly white. Surface somewhat glossy, sharply
and closely rib-striate. Aperture ovate-piriform, dark within.

Peristome continuous and free, rather broadly reflexed, somewhat

thickened, white on both face and reverse. Superior lamella mar-

ginal, vertical, thin, continuous with the spiral lamella which

penetrates past the ventral side. Inferior lamella prominent.
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strongly spiral, approaching close to the superior lamella, and

penetrating as far. Subcolumellar lamella either barely visible

from in front or wholly immersed. Principal plica rather small,

lateral. Palatal plicae two, lateral, the upper curved a little

further inward than the straight, oblique lower one. No lunella.

Clausilium (PL XXVIII, figs. 26, 27) very strongly curved,

almost in a semicircle, wide, broadly rounded below, tapering

above, not excised at the filament.

Length 18, diam. 4 mm.
; length of aperture 4.6 mm.

Oshima, Osumi. Types No. 83,305, A. N. S. P., from No. 932

of Mr. Hirase's collection.

This species is somewhat more slender and graceful than C. sie-

boldi var. diptyx of Kyushu, with more attenuated early whorls;

but it differs chiefly in the much closer approach of the inferior to

the superior lamellae in the aperture, the continuity of the superior

with the spiral lamella, and the deeper penetration of both spiral

and inferior lamellae. As in C. sieboldi, the position of the

wanting lunella is indicated by a pale area in the shell. The

clausilium differs, being broadly rounded at the apex in C. neni-

opsis, and without excision near the filament, while in 0. sieboldi

var. diptyx the apex is angular and there is an abrupt excision on

the palatal side of the filament.

The converging lamellse in the mouth remind one of Nenia or

the allied genus Garnieria.

ADDITIONS TO AND CORRECTIONS OF THE CATALOGUE OF

JAPANESE CLAUSILIID^:.
2

Section MEGALOPH^EDUSA Bttg.

C. DUCALIS var. DECAPITATA Pils. Kashima, Harima.

Section HEMIPH^EDUSA Bttg.

C. INTERLAMELLARIS v. Mart. (Catal., p. 648). The locality

Kirishima, Kyushu, is given by Boettger, Syst. Verz., p. 57.

C. PLATYDERA v. Mart. A var. elongata from Kobe is men-

tioned by Bttg., Syst. Verz., p. 57.

C. STRICTALUNA var. EMERSA Ancey. Hitozashi.

C. AGNA Pils. Yakushima, Osumi.

2 See these Proceedings for 1901, pp. 647-656.
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C. CALOPTYX Pils. Yakushima, Osumi.

C. PACHYSPIRA Pils. Miyai, Kii.

C. KUROZUENSIS Pils. Kurozu, Kii.

Section TYRANNOPH.EDUSA 1'ils.

C. AURANTIACA var. pLiciLABRis A. Ad., Pils. Kashima, an

island near Tanabe, Kii. (Syn. : (7. a. var. hypoptyehia Pils.,

Catal., p. 652; C. plidlabris A. Ad.)
C. BILABRATA Sm. Forms minor and Integra are listed by Dr.

Boettger from Kyushu. A synonym is (7. bilabiata Sowerby,

Conch. Icon., XX, PI. 14, fig. 135.

Section STEREOPH^EDUSA Bttg.

C. PLAGIOPTYX Pils. Goto, Hizen. The locality
"

Goto,

Uzen," is to be deleted from the range given to C. brevior, p. 653.

C. OOSTOMA var. GONIOPOMA Pils. Wakayama, Kii.

J*
<C. OOSTOMA var. DACTYLOPOMA Pils. Kashio, Awaji.

. STEREOMA var. HEXAPTYX Pils. Yakushima, Osumi.

^C. D^MONORUM Pils. Kikaiga-shima, Osumi.

Section PSEUDONENIA Bttg.

C. SIEBOLDI var. DIPTYX Pils. Southwestern Nippon, Shikoku

: and Kyushu.
C. NENIOPSIS Pils.

'

Oshima, Osumi.

Section EUPH^EDUSA Bttg.

"''C. SUBACULUS Pils. Nagasaki. This "name replaces that of

'C. aculus Bens., Catal, p. 654, for the Kyushu form.

C. ROWLANDI Pils. Garukawa, near Sapporo, Yesso.

Section REINIA Kobelt.

C. VARIEGATA var. NAKADAi Pils. Hachijo-jima, Izu.

Species incerlce sedis.

C. LEWISII Ancey. Japan.
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ADDITIONS TO THE JAPANESE LAND SNAIL FAUNA-No. VIII.

BY HENRY A. PILSBRY.

Several new forms of Clausilia have been detected by Mr. Hirase

since the publication of No. VII of this series.
1

They are chiefly from

Shikoku Island, and all belong to groups already well represented in

the same regions. A single species herein described from Sado is the

first Clausilia to be made known from that island.

Section HEMIPH^DUSA Bttg.

(Group of C. awajiensis.)

Clausilia sadoensis n. sp. PL XIV, figs. 6, 7, 8, 9, 10.

Shell slender, attenuate above, brown. Surface somewhat glossy,

finely striate, paler and smoother above, hardly more coarsely striate

on the last whorl. Whorls 10J to 11, convex, the last compressed

laterally, and having a rounded ridge or varix behind the basal and

outer lips. Aperture small; peristome white, reflexed, continuous,

the parietal margin erect and free. Superior lamella compressed,

marginal, continuous with the spiral lamella or interrupted. Spiral

lamella short, not quite reaching the middle of the ventral side. In-

ferior lamella deeply receding, straightened within, as long as the spiral

lamella. Subcolumella lamellar emerging but weak. Principal plica

short, latero-dorsal. Upper palatal plica short, in the middle joined

to the long, nearly straight lunella, which curves inward slightly

toward the lower end.

Length 15.5 to 16, diam. 3.5 mm.

Length 14, diam. 3.5 mm.
Clausilium long, parallel-sided, rounded apically, deeply excised on

the columellar side of the filament (figs. 8, 9).

Misakimura, Sado. Types No. 84,394, A. N. S. P., from No. 993 of

Mr. Hirase's collection.

Closely related to C. ischna
} especially to the variation of that species

which I called var. neptis, but C. sadoensis differs in the stronger ridge

behind the lip (barely indicated or not perceptible in C. ischna), and

in having the spiral and inferior lamellae of equal length inside, while in

1 These Proceedings for 1902, pp. 517-533.
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ischna and neptis the spiral lamella penetrates decidedly farther than

the inferior lamella.

Clausilia shikokuensis var. inokuchiensis nov.

Smaller than shikokuensis, orange-brown; whorls 9J, the early ones

attenuate. Length 13, diam. 3.2 mm.

Inokuchimura, Tosa; No. 84,391, A. N. S. P., from No. 506c of Mr.

Hirase's collection.

A small reddish form, very solid and strong, but structurally like

the larger brown C. shikokuensis.

Clausilia sus n. sp. PI. XIV, figs. 1, 2, 3, 4, 5.

Shell quite obesely fusiform, attenuate above, orange-brown, solid

and strong, somewhat glossy, finely striate. Whorls 8J, moderately

convex, the last compressed laterally. Aperture only slightly oblique,

the peristome expanded and reflexed, somewhat thickened, orange-

brown or whitish, a little emarginate at the position of the superior

lamella. Superior lamella compressed, subvertical and marginal,

continuous with the spiral lamella, which penetrates to a point above

the superior lamella. Inferior lamella deeply receding, thick below,

penetrating as deeply as the spiral lamella. Subcolumellar lamella

wholly immersed or very weakly emerging. Principal plica visible

deep in the throat, entering to a lateral position. Upper palatal plica

very short and small, almost obsolete. Lunella strong and a little

curved inward below, very weak and low above, where it connects

with the middle of the upper palatal plica.

Length 11.5, diam. 3.7 mm.
Length 11, diam. 3.5 mm.
Clausilium (PI. XIV, figs. 2, 3) parallel-sided, thin and acute at the

apex, excised on the columellar side of the filament.

Muya, Awa, Shikoku Island. Types No. 84,393, A. N. S. P., from

No. 1,007 of Mr. Hirase's collection.

The obese shape of the shell and slightly curved lunella, very strong
below and weak above, are characteristic, and the acuminate, acute

apex of the clausilium equally so. Some specimens are less swollen,

length 12, diam. 3.3 mm. It is not closely related to any other species
I have seen, but groups with C. shikokuensis.

(Group of C. validiuscula.)

Clausilia aratorum n. sp. PL XIV, figs. 15, 16, 17, 18.

Shell small, slender and thin, light brown and slightly transparent.
Surface glossy, coarsely sculptured with strong, regular, straight striae.

Apical whorls smooth, rather large. Whorls 9, somewhat convex, the
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last somewhat compressed, very shortly projecting in front. Aper-
ture slightly oblique, the peristome continuous, narrowly reflexed, but

little thickened. Superior lamella marginal, thin and compressed,

separated from the spiral lamella, which extends inward to the middle

of the front side. Inferior lamella deeply receding, thin and straightly

ascending within, penetrating deeper than the spiral lamella. Sub-

columellar lamella deeply immersed. Principal plica hardly a third

of a whorl long, latero-dorsal. Upper palatal plica short and low, a

low, short, nearly straight lunella connected with it.

Length 9.5, diam. 2 mm.

Length 8.5, diam. 1.8 mm.
Clausilium long and narrow, rounded distally, excavated on the

columellar side of the filament. It is very similar to that of C. cenea,

but tapers less distally (figs. 17, 18).

Shimohanyama, Tosa, Shikoku Island. Types No. 84,438, A. N.

S. P., from No. 1,013 of Mr. Hirase's collection.

This small, thin, rib-striate species seems by its palatal armature to

ba related somewhat to C. micropeas, but in all other respects it re-

sembles the slightly larger C. cenea which was found with it. Both

may be more nearly related to C. tosana than to other described species.

The lunella in C. aratorum is very weak except close to the upper palatal

plica, where it becomes stronger; and in some shells only this stronger

portion is present, making with the plica an irregularly triangular

callous, without the extension downward shown in the figure. I can

see no trace of a lower palatal plica. The subcolumellar lamella has

no spiral extension within, on the ventral side of the penult, whorl

parallel to the spiral and inferior lamellae, in either this species or C.

ce.nea.

Clausilia aenea n. sp. PI. XIV, figs. 11, 12, 13, 14.

Shell slender, fusiform, brown with a bronzed luster, the surface

closely, strongly striate. Whorls 9J, convex, the last somewhat com-

pressed laterally. Aperture slightly oblique, piriform, the peristome

thin, free, expanded and slightly reflexed, somewhat emarginate above.

Superior lamella thin, compressed, vertical, almost separated from the

spiral lamella, which penetrates to the middle of the ventral side.

Inferior lamella deeply receding, thin and straightly ascending within,

as long as the spiral lamella. Subcolumellar lamella deeply immersed.

Principal plica short, dorso-lateral. Upper and lower palatal plicae

short, parallel, connected by a low ridge upon which there are three

low tubercles.

Length 12.5, diam. 2.5 mm.
Length 11, diam. 2.3 mm.
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Clausilium (PI. XIV, figs. 11, 12) long and narrow, widest and pro-

jecting a little on each side near the filament, tapering distally ;
excised

on the columellar side of the filament.

Shimohanyama, Tosa, Shikoku. Types No. 84,392, A. N. S. P.,

from No. 1,014 of Mr. Hirase's collection.

Similar to C. aratorum in sculpture, aperture and lamellae, but having
a distinct lower palatal plica and a low lunella upon which several low

plicae are seen, in this respect resembling C. tosana. The latter is a

more finely striate shell with the last whorl projecting more in front,

and the clausilium of a different shape.

(Group of C. platyauchen.)

Clausilia platyderula n. sp.

Shell similar to C. platydera, but much smaller; brown; finely and

sharply striate. Superior lamella compressed, marginal, continuous

with the spiral lamella, which penetrates past the ventral side. The

inferior lamella penetrates equally far. The subcolumellar lamella

emerges at least slightly. The lunella is like that of platydera.

Length 17, diam. 3.8 mm.

Length 15, diam. 3.3 mm.

Aki, Tosa, Shikoku Island. Types No. 84,443, A. N. S. P.
;
from No.

434d of Mr. Hirase's collection.

It will be figured in a general review of the species of the platyauchen

group, in preparation.

Section TYRANNOPH^DUSA Pils.

Clausilia Mlabrata var. tosaensis nov.

A small form with the shell very strong, the spire entire, and the

aperture comparatively small, its greatest length contained 4J times in

that of the shell
; superior and spiral lamellae not united or but weakly

so. Whorls about 12.

Length 20, diam. 4.3 to 4.8 mm.

Shiujomura, Tosa, Types No. 84,378, A. N. S. P., from No. 1,012

of Mr. Hirase's collection.

Section STEREOPH^DUSA Bttg.

Clausilia echigoensis n. sp.

Shell wide below, rapidly tapering upward, attenuate near the apex,

several early whorls hardly increasing in diameter, making the outlines

concave above; dark chestnut colored, yellow or paler below the

suture.

Surface very glossy, sculptured with coarse, oblique ribs, narrower
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than their intervals, becoming finer and then disappearing on the early

whorls; the intervals between the ribs more or less crinkled. Whorls

11, moderately convex, the last half of the last whorl flattened and

compressed, rounded beneath. Suture marked with a fine white

line. Aperture nearly vertical, dark inside, the peristome white,

narrowly reflexed. Superior lamella small and low, narrow, not con-

tinuous with the spiral lamella, barely reaching the margin or not

reaching it. Spiral lamella short, not quite reaching the middle of the

ventral side. Inferior lamella forming a strong fold in the aperture,

becoming subhorizontal, strongly spiral within, a little longer than the

spiral lamella. Subcolumellar lamella barely emerging or immersed.

Principal plica quite short, latero-dorsal. Upper palatal plica lateral,

short. Lower palatal plica shorter, oblique. No lunella.

Length 28.7, diam. 7.7-8 mm.
Clausilium wide, thickened and somewhat angular at the apex,

somewhat excised on the columellar side of the filament.

Myokozan, Echigo. Types No. 84,444, A. N. S. P., from No. 986

of Mr. Hirase's collection.

Belonging to the C. japonica group, this species seems well distin-

guished by its robust shape and very strong sculpture. It will be

figured with the other species of the japonica group of Stereophcedusce,

in a revision of them now in preparation.

Clausilia japonica var. perstriata nov.

Similar to japonica except in sculpture, the surface being strongly,

deeply and closely rib-striate.

Kumanogongen, Echigo. Types No. 84,376, A. N. S. P., from No.

986a of Mr. Hirase's collection.

EXPLANATION OF PLATE XIV.

Figs. 1, 2, 3, 4. Clausilia sits n. sp. Typical form.
Fig. 5. Clausilia sus, a more attenuate variation occurring with the preceding.
Figs. 6-10. Clausilia sadoensis, n. sp.
Figs. 11-14. Clausilia cenea n. sp.

Figs. 1518. Clausilia aratorum n. sp.
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NEW JAPANESE MARINE MOLLUSCA : GASTEOPODA.

BY HENRY A. PILSBRY.

The new species of Gastropoda contained in recent sendings from

Mr. Y. Hirase are herein described. The material studied contains

a large number of species previously not known from Japanese waters,

which I hope to enumerate in a future paper.

Some shells from a collection made in Sagami Bay for the Academy,

by Miss A. C. Hartshorne, are also included in this account.

TEBEBRIDJB.

Terebra hedleyi n. sp. PL I, figs. 1, la.

Shell slender, the length about 5 times the diameter, solid, whitish,

marked sparsely with brown dots on the cinguli and with streaks below

them, the last whorl with some dots or spots in a circular row on the

base.

Sculpture consisting of a wide above a narrower tuberculate cord,

occupying somewhat more than half the total width of the whorl,

below these cinguli there are four small equal spiral cords, the lowest

one partly covered at the suture. On the last whorl these cords gradu-

ally diminish downward, those on the periphery and base being small

and very low or subobsolete. The growth-striaB are oblique on the

cinguli, arcuate on the cords below them. Whorls 15J, the first large

and globose, first H smooth and gray-white. The last whorl abruptly

contracts below, and is produced in a short anterior canal. Aperture

small, irregularly rhombic, the outer lip thin and sinuous, columella

vertical, abruptly bent to the left below, covered with a glossy white

callous, which extends over the parietal wall.

Length 33.6, diam. 6 mm.
; length of aperture 6 mm.

;
diam. of the

first whorl 1 mm.

Hirado, Hizen. Types No. 85,946, A. N. S. P., from No. 1,412 of

Mr. Hirase's collection.

This species is related to T. serolina A. and R., and the closely allied

or identical T. mariesi Sm., but it is not costate below the tuberculate

bands, and the protoconch is very much larger. Named in honor of

Charles Hedley, of the Australian Museum.
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Terebra hizenensis n. sp. PL I, figs. 2, 2a.

SheU slender with straight lateral outlines, white, lusterless. Whorls

15, nearly flat, the first two smooth, the first whorl rather globose and

convex. Sculpture of rather strong, even, slightly arcuate rounded

ribs, about 21 in number on the last whorl, and nearly as wide as their

intervals. These ribs are cut but not interrupted by a spiral groove

defining a subsutural fascicle, the groove being deeper in the inter-

stices. Below the groove or furrow there are 6 to 8 spiral cords, low

on the summits of the ribs, stronger in the intervals; and above the

furrow there are 4 or 5 finer spiral threads. The suture is rather deeply

impressed. The small aperture is irregularly trapezoidal; columella

vertical; canal recurved. Length 26, diam. 6, longest axis of aperture

6mm.
Hirado, Hizen. Types No. 85,993, A. N. S. P., from No. 1,529 of

Mr. Hirase's collection.

Similar to T. subtextilis Smith in color and sculpture, but in speci-

mens of the same length this species is broader with a larger aperture.

Terebra awajiensis n. sp. PI. I, figs. 3, 3a.

Shell straightly acuminate, rather slender, the diameter contained

about 4} times in the length. The upper half of each whorl is brownish

cream-tinted, the lower half purplish or reddish-brown, usually paler

or fading toward the suture below. The last whorl has a supra-

peripheral purple-brown band, sharply defined on its upper edge, paler

and fading below, where it is interrupted by light streaks. It extends

as far as the basal contraction, but just below the periphery is divided

by a narrow whitish spiral band. Sculpture of rather acute, nearly

vertical riblets, which bend forward a little below, and on the last

whorl are distinctly bent forward, and gradually diminish downward,

disappearing at the subperipheral light band. The ribs are pale and

interrupt the dark band. The intervals are concave and wider than

the ribs, without spiral striation, but the whole surface shows faint

growth-lines. Slightly below the upper third each whorl is cut by a

spiral furrow interrupted by the ribs, leaving an oblong pit in each

interval (but in some specimens the furrow is continuous though weak
over the ribs). The pits are first developed on the 8th or 9th whorl,

those above having no trace of the sulcus. Whorls about 18, the first

3 smooth, the apical whorl purple-black and having a diameter of

about .3 mm.; subsequent whorls nearly flat, parted by a narrow,

impressed suture, the last whorl rounded peripherally, strongly con-

tracted below. Siphonal fasciole short and convex, bounded above

by a low and inconspicuous ridge. Aperture a little less than one-



1904.] NATURAL SCIENCES OF PHILADELPHIA. 5

fourth the length of the shell, acuminate above, with a deep'and wide

basal channel. Columella brown, with a low, wide and very indistinct

basal fold, below which it is bent somewhat to the left. Parietal wall

covered with a thin transparent varnish.

Length 37, diam. 8 mm.
; length of aperture 8.8 mm.

;
21 ribs on last

whorl.

Length 35, diam. 7.3 mm.; length of aperture 8.7 mm.; 25'ribs on

last whorl.

Fukura, Awaji. Types No. 86,004, A. N. S. P., from No. 1,352 of

Mr. Hirase's collection.

This species is close to T. nitida Hinds in sculpture, but it is less

slender, and the last whorl is more swollen peripherally and more

contracted beneath. It differs from T. lischkeana in the smooth inter-

costal spaces.

Parviterebra paucivolvis n. sp. PI. I, fig. 4.

Shell lanceolate, moderately solid, white with four spiral series of

squarish red-brown spots, the upper series bordering the suture below,

two others at the periphery, and the fourth on the base. The suture

is widely gray-margined by transparence. Sculpture of close, fine,

rounded longitudinal riblets, as wide as their intervals, and on the

last whorl much smaller, almost obsolete. These are crossed by spiral

subpunctate impressed lines, which are rather widely spaced. Whorls

7, but slightly convex, the last, as seen from the front, longer than

the spire, gradually tapering downward. Aperture lanceolate, the

columellar margin but slightly concave.

Length 12, diam. 3.4 mm.

Length 11.5, diam. 3 mm.

Yakujima, Osumi. Types No. 86,133, A. N. S. P., from No. 1,419

of Mr. Hirase's collection.

This species seems most closely related to the Australian Euryla

brazieri Angas, which, however, has a larger aperture. Also to E.

pulchella Angas (Terebra angasi Tryon) and E. trilineata Angas, both

of which differ in details of form and coloration. The small Japanese

T. tantilla Smith is diversely sculptured and belongs to a different

section. The Australian species mentioned are placed in the sub-

genus Euryta by Angas and Tryon, but they are not related to the

type of Euryta (now Mazatlania). I propose for them the genus

Parviterebra, characterized by the small number of whorls, absence

of any groove defining a subsutural band, and by the long, gradually

tapering body-whorl without a differentiated siphonal fasciole at the

base, the columella straight to its abrupt truncation below. This
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genus is not closely related to Terebra or the subgenus Mazatlania,

but seems to belong to the Terebridce. The Japanese species defined

above is the type of this group.

CONIDJB.

Conus dormitor n. sp. PI. I, figs. 9, 9a.

Shell rather narrow and.long, the diameter somewhat more than J

the length, the spire elevated, concave-sided, J the length of the shell.

The apex is broken off, 11 whorls remaining, the peripheral angle of

each projecting above the suture. The last 2J are even atthe periphery,
but those preceding are nodulose. The concave, steeply sloping

upper surface of each whorl is closely and regularly, finely costulate,

the riblets arcuate, and decussated by several unequal spiral shallow

grooves. The last whorl has almost straight lateral outlines, and is

sculptured with closely punctate spiral grooves, very faint near the

angle of the whorls, but becoming stronger and closer toward the base.

The siphonal fascicle is closely spirally striate, not punctate. The

aperture is long, narrow, and of equal width throughout.

Length 44, diam. 16 mm.
; aperture 34 mm. long.

Kikai, Osumi, in a deposit probably Pliocene. Types No. 85,950,

A. N. S. P., from No. 1,552 of Mr. Hirase's collection.

This cone is related to C. acutangulus Lam., but is longer than that

species. C. aculeiformis Rve. is similar in shape, but differs in sculp-
ture. The specimens show no color.

Conus kikaiensis n. sp. PI. I, figs. 8, 8a.

Shell long and narrow, the diameter about one-third the length,
the elevated and slightly concave-sided spire one-fourth the length.
Whorls remaining 10, nearly flat and steeply sloping, the smooth

peripheral angle projecting a little above the suture, the surface above
it sculptured with 3 to 5 low, unequal spiral cords, and fine, arcuate

growth-lines. Lateral outlines of the last whorl nearly straight.

Sculpture of regular, rather strong, narrow spiral grooves, which are

somewhat striate across, weaker above. There are 23-25 of these

grooves above the convex siphonal fasciole, which is indistinctly finely
striate spirally. In some specimens the flat intervals between the

grooves are divided in the middle by a smaller groove.

Length 40-41, diam. 13 mm.
Kikai, Osumi; fossil in a Pliocene (?) deposit. Types No. 85,948,

A. N. S. P., from No. 1,553 of Mr. Hirase's collection.

This species is not unlike C. dormitor and C. aculeiformis in general

shape, but it differs essentially from both in the sculpture of the spire.
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The outer lip is a good deal damaged in both of the specimens
received.

Conus gratacapii n. sp. PI. I, figs. 10, 10a.

Shell slender and lengthened, the diameter somewhat exceeding

One-third of the length, the high straight-sided spire occupying two-

fifths the length of the shell. Apex broken. 12 whorls remaining are

flat, with the smooth peripheral angle immediately above the suture,

but scarcely projecting, a little more prominent on the upper than on

the lower whorls. The surface of each whorl is a trifle concave, and

sculptured with about 6 low, unequal spiral cords. Below the periph-

eral angle the last whorl is sculptured with about 25 spiral grooves,

weaker above, stronger and closer below; and the growth-striae curve

strongly backward near the angle. The aperture is very narrow, and

of equal width throughout, and two-thirds as long as the shell.

Length 30, diam. 11 mm.; length of aperture 20 mm.

Length 31, diam. 11.5 mm.; length of aperture 20.3 mm.

Kikai, Osumi, in a Pliocene (?) deposit. Types No. 85,947,

A. N. S. P., from No. 1,554 of Mr. Hirase's collection.

This peculiar species resembles C. kikaiensis in sculpture, but is

unlike that in form. It is named for Mr. L. P. Gratacap, of the Ameri-

can Museum of Natural History.

PLEUROTOMID^l.

Drillia streptonotus n. sp. PI. Ill, figs. 18, 18a, 186.

Shell slender and tunite, solid, light brown with an obscure band

below the suture and another on the base. Sculpture of regular,

subvertical rounded folds as wide as their intervals, about 18 in num-
ber on the last whorl, where they disappear a short distance below the

periphery. These are crossed by numerous spiral threads, alternately

larger and smaller, but on the lower, contracted half of the last whorl

the spirals are regular and equal. Under a strong lens the whole sur-

face is seen to be covered with densely crowded rows of minute

papillae. Whorls 9^, strongly convex. The first whorl is smooth and

rounded; then an acute peripheral keel begins, and a whorl and a

half later low radial sculpture and fine papillae appear. The first two

or three sculptured whorls are angular, the keel persisting to the end

in the peripheral thread. Aperture flask-shaped, wider above, the

outer lip with about 6 small teeth within, arranged in pairs; deeply
excised above, and produced in a short recurved spout at the anal sinus;

contracted below to form a short siphonal canal.

Length 8.8, diam. 2.8 mm.; length of aperture 3 mm.
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Length 6.9, diam. 2.3 mm.

Hirado, Hizen. Types No. 86,128, A. N. S. P., from No. 1,4166

of Mr. Hirase's collection.

Distinct by its turrite shape, convex whorls and spout-like anal sinus,

and the beautiful minute sculpture, hardly visible without a compound

microscope.

Drillia albiguttata n. sp, PI. Ill, fig. 19.

This species, of which only more or less beach-worn specimens have

been received, is extremely similar to D. zebra Lam. of the West Indies.

It is somewhat more slender. The ground color is chocolate. The

sculpture consists of thick longitudinal ribs, 12 on the last whorl, each

with a white spot at the shoulder, another below the middle of the last

whorl, and there is a white band around the siphonal fascicle. There

is a seam-like welt below the suture, and the unworn intervals between

the ribs are sculptured with alternately large and small spiral cords.

Whether these pass over the ribs or not cannot be ascertained from

the examples examined. The lip and anal sinus are like those parts

in D. zebra.

Length 11, diam. 4.5 mm.

Seto, Kii. Types No. 86,122, A. N. S. P., from No. 1,349 of Mr.

Hirase's collection.

Daphnella radula n. sp. PI. II, figs. 17, 17a.

Shell fusiform, rather solid, pale brown, indistinctly mottled with

white and marked with short brown lines on the larger spiral cords,

a series of alternately white and brown squarish spots below the

suture. Surface sharply sculptured with alternate spiral cords and

threads, about 52 in all on the last whorl, intersected by fine raised

longitudinal threads, prominent where they cross the spirals. The
lower edge of the anal fascicle is defined by a sulcus slightly unlike the

other intervals, where the growth-lines bend abruptly backward.

Whorls 8, the first two brown, with the usual diagonally intersecting

grooves of Daphnella, the next whorl with three spirals. Last whorl

long, tapering above and below. Aperture more than half the shell's

length. Outer lip thick but beveled to an edge, obliquely and

deeply excised above, a little sinuated near the base. The anterior

channel is short and rather shallow.

Length 13.5, diam. 5 mm.; length of aperture 7.7 mm.
Hirado, Hizen. Types No. 85,965, A. N. S. P., from No. 903a of

Mr. Hirase's collection.

The shell of this species is thick, like that of Daphnella maculosa
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Pse. ; but it is noticeably wider than that, with a more ample aperture
and entirely different coloration.

Mangilia pura n. sp. PI. II, figs. 15, 15a.

Shell fusiform, rather thin, cream-white, indistinctly stained with

brown in some places below the suture. Sculpture of curved, slightly

sinuous, rounded longitudinal ribs, slightly narrower than their con-

cave intervals, and about 21 in number on the last whorl; the last rib

much larger, forming a stout lip-varix. These are crossed by many
spaced spiral threads passing over ribs and intervals, and about 30

in number on the last whorl. The intervals between these threads

are sometimes divided by a secondary threadlet; and there is through-
out a very minute, even and regular granulation produced by the inter-

section of spiral and longitudinal striae. Whorls about 8, the first

two rounded, and with delicate spaced costulse, forming a trochoidal

nucleus
;
the last whorl slightly ascending in front. Aperture long and

narrow, obtuse at the ends, smooth within, slightly retracted above.

Length 13, diam. 4.7 mm.; length of aperture 7.7 mm.

Length 9.8, diam. 3.8 mm.
Hirado, Hizen. Types No. 85,974, A. N. S. P., from No. 1,527 of

Mr. Hirase's collection.

This species seems to be similar to M . cylindrica Reeve, but that

shell is more slender.

Mangilia semicarinata n. sp. PI. II, figs. 16, 16a.

Shell fusiform-turrite, white with some brown stains below the suture

and a brown spot at the middle of the lip-varix; rather thin. Sculp-
ture of many slightly oblique and arcuate longitudinal riblets about

as wide as their intervals, and sixteen in number on the last whorl.

These are crossed by spaced spiral threads, about 18 from the shoulder

down on the last whorl, a little widened where they pass over the rib-

lets. The spaces between the threads and above the shoulder are

very finely striate spirally. Whorls 7, the first 1 rounded, radially

weakly costulate, several whorls following convex, rounded, the last

2 or 3 whorls angular at the shoulder. The last whorl bears a narrow,

elevated, arcuate lip-varix. Aperture narrow, both lips slightly arcu-

ate; blunt at the ends, smooth within. Anal sinus rather deep and

rounded, the varix curving back of it.

Length 7, diam. 2.7 mm.; length of aperture 2.7 mm.
Hirado, Hizen. Types No. 86,124, A. N. S. P., from No. 1,520 of

Mr. Hirase's collection.
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Mangilia kamakurana n. sp. PI. II, figs. 11, lla.

Shell very small, white with a brown spot in the middle of the lip-

varix, the spire terraced, lower half conic. Sculpture of slightly

curved obliquely longitudinal ribs, 11 on the last whorl, the last one,

behind the lip, much larger. These are crossed by spaced spiral

threads, with smaller threads between them, the intervals still more

finely striate spirally. Whorls 5 (the embryonic ones broken off),

strongly angular near the middle, flattened and sloping above the

angle, contracting below it; the last whorl similarly angular, convex

below the angle, contracted near the base. Aperture oblong, the

columellar margin concave above the middle. Outer lip thick, with

a moderately deep rounded sinus above; smooth within.

Length 4.7, diam. 2 mm.

Kamakura, Sagami. Type No. 70,940, A. N. S. P. No. 71,025, from

Japan, without exact locality, is the same species.

Mangilia cinnamomea peraffinis n. subsp. PI. II, figs. 12, 12a.

Shell stoutly fusiform, glossy, purple-brown, becoming flesh-colored

at the anterior end, with a broad white band at the periphery, and

three indistinct, equally spaced whitish bands on the sloping surface

below it. Sculpture of longitudinal ribs about half as wide as the

concave intervals and 9 in number on the last whorl. Whorls 7,

those of the spire subangular in the middle, the first two whorls having
delicate widely spaced riblets. The last whorl is widest above but

not angular, and tapers regularly downward. The aperture is rather

narrow, blunt at both ends. The outer lip is slightly retracted above

and below, and has about 9 small teeth within, those in the middle

rather indistinct. The columella has about 8 slightly larger short

transverse wrinkles.

Length 7, diam. 3 mm.
Hirado, Hizen. Types No. 85,952, A. N. S. P., from No. 1,519 of

Mr. Hirase's collection.

This pretty Cythara corresponds fairly well with M. cinnamomea
Hinds1

except in color. It differs fromM. planilabrum Reeve
2 in having

no angular projection of the lip above.

Mangilia (Cythara) hirasei n. sp. PI. II, figs. 13, 13a.

Shell irregularly biconic, resembling M. decussata Pse. and delacour-

iana Cr. in shape ;
thick and solid

; whitish, indistinctly marked with
about 4 yellowish spots on the front slope of each rib, and correspond-
ing brown spots on the lip-varix, and with a band composed of 4 to 6

1 Zool Voy. "Sulphur," PI. 9, fig. 1.
2 Conch. Icon., Mangelia, PI. 6. fig. 43.
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purple-brown lines below the suture. Sculpture of longitudinal

rounded ribs parted by wider concave intervals, and 10 or 11 in num-
ber on the last whorl. The last rib is much larger and forms the

lip-varix. About 30 spiral threads, on the last whorl, cross the ribs

and intervals, sometimes with minor threads between them. The

spaces between these threads are evenly granulose by the decussation

of growth-lines and spiral striae, there being about four spiral scries

of granules in each interval. Whorls 7J 7
the first 2J smooth and

rounded, the rest subangular in the middle, the last whorl shouldered

above, the shoulder rounded. Aperture narrow. Outer lip nearly

straight, with about 8 white teeth within; columella white, with four

or five small entering folds, increased to 8 or 10 at the margin, and

with several on the parietal wall.

Length 8, diam. 3.6 mm.

Length 7, diam. 3 mm.

Hirado, Hizen. Types No. 85,975, A. N. S. P., from No. 1,516 of

Mr. Hirase's collection.

This species differs from M. decussata and delacouriana in its minute

sculpture of regular, squarish granules.

Clathurella chichijimana n. sp. PI. I, figs. 7, la, 76.

Shell small, solid, fusiform, gray-white with five black-brown and

the same number of white longitudinal stripes on the ribs, sometimes

continuous, sometimes dislocated. Sculpture of 10 strong longitudi-

nal ribs crossed by spiral threads which swell into tubercles on the

ribs, and are 9 or 10 in number on the last whorl. Whorls 7, the first

2^ yellow, rounded, forming a trochiform protoconch, sculptured with

vertical riblets decussated by delicate, obliquely forward-descending
striae. The junction of the protoconch and the sculptured shell is

very oblique and sharply defined.

Aperture narrow, with a deep sinus above. Outer lip with four

small teeth within.

Length 4, diam. 1.7 mm.

Chichijima, Ogasawara, Types No. 86,127, A. N. S. P., from No.

1,439 of Mr. Hirase's collection.

This species of the group of C. tincta is closely related to C. maculosa

Pse., but differs in having the spirals conspicuously swollen where they
cross the ribs. C. dichroma Sturany is very similar, but whether it

agrees in minor details cannot be known from the brief description.

Clathurella centrosa n. sp. PI. I, figs. 6, 6a.

Shell small, fusiform, solid, white with a series of brown spots below

the suture on alternate ribs, and a brown band on the base. Sculpture
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of numerous longitudinal ribs slightly narrower than their intervals,

and about 13 in number on the last whorl. These are crossed by

spiral cords, narrower than their intervals, of which there are 6 on the

last whorl, followed by a costate space, as though a cord had been

omitted, and then 4 more beaded, oblique cords on the narrow, lower

part of the whorl. Apex broken off, 4^ whorls remaining, the last

with a thick varix behind the outer lip. Aperture narrow with two

low teeth within the outer lip; anal sinus deep and rounded.

Length 4, diam. 1.9 mm.

Hahajima, Ogasawara. Types No. 86,125, A. N. S. P., from No.

1,384 of Mr. Hirase's collection.

Clathnrella lischkeana n. sp. PI. II, figs. 14, 14a.

Shell turrite with rather wide spire, solid and strong, orange-colored,

with a black band below the suture terminating behind the lip-varix,

and an ill-defined brown band below the periphery. There is also a

black spot on each side of both the anal and the siphonal sinus. Sculp-

ture of strong, rounded longitudinal ribs about as wide as their con-

cave intervals, strongest on the periphery and above, diminishing

rapidly on the contracting base, and 9 in number on the last whorl,

the last one much higher, more prominent and longer below, forming
the lip-varix. Rather coarse spiral cords pass over these ribs and

their intervals, 4 or 5 of them visible on the penultimate whorl.

Whorls about 6 besides the nucleus, which is broken from the speci-

mens before me. They are convex and separated by a deep suture.

Aperture small, widest in the middle, with a deep rounded sinus above,
which is cut into the thick lip-varix a short distance below the suture.

The outer lip has a large black-brown spot within below the sinus and
another near the base, and there are several (usually 3) low teeth

within.

Length 5.8, diam 2.5 mm.

Hahajima, Ogasawara. Types No. 85,957, A. N. S. P., from No,

1,388 of Mr. Hirase's collection.

This little orange-and-black species resembles Reeve's figure of his

Pleurotoma nassoides, but it is only half the size of that, and is a con-

spicuously thick and solid shell, not "thin as though pellucid" or

"semitransparent," as Reeve states of his nassoides.

MITRID^J.

Mitra Mrasei n. sp. PL III, figs. 21, 21a.

Shell thick-fusiform, solid, lusterless, or with two broad spiral
bands and some longitudinal streaks of rose, the paler ground-color
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showing only in an ill-defined median band and some pale streaks.

Sculpture of narrow spiral ridges parted by wider intervals, and alter-

nately smaller, the penultimate whorl with about 5 such primary

spirals, last whorl with about 17 primary or larger and an equal number

of smaller spirals (counted on the outer lip from suture to channel).

There are also some much finer spiral threads. Longitudinal sculp-

ture of rather wide-spaced grooves, cutting the spirals and intervals.

The larger spiral ridges are marked with a stippled or articulated line

of brown. Embryonic whorls wanting; subsequent whorls 7, convex,

the last tapering to the base. Aperture narrow, smooth inside;

columellar side nearly straight, with 5 plaits.

Length 27, diam. 11 mm.; length of aperture 17 mm.

Hirado, Hizen. Types No. 85,994, A. N. S. P., from No. 902 of

Mr. Hirase's collection.

This species may be closely related to Mitra helvacea Phil. (Zeitschr.

/. Malak., 1851, p. 84), but that species has not been identified or

figured in more than half a century since its publication, and the

description is not conclusive. M . pretiosa is a somewhat similar spe-

cies with a much larger spire. M. rufilirata A. and R., Zool. "Sama-

rangr,"-Moll., p. 26, PI. 10, fig. 26, is also very closely related, but it

differs, apparently, in the more finely sculptured intervals between

the spiral cords.

Thala ogasawarana n. sp. PL III, fig. 22.

Shell very small, slender and fusiform, brown with a series of ill-

defined whitish spots at the periphery. Surface evenly cancellate, there

being about 6 spirals on the penultimate, 14 on the last whorl, crossed by

longitudinals of the same size and spacing; the lower 4 spirals nearly

continuous. Whorls 5J; suture rather superficial, rising a little near

the aperture. Aperture about half the total length, narrow throughout
but slightly wider above. Outer lip thick, finely denticulate within,

with a slight sinus above. Columella with 4 strong, transverse plaits.

Length 6, diam. 2 mm., aperture 3 mm. long.

Chichijima, Ogasawara. Types No. 86
;000, A. N. S. P., from No.

1,436 of Mr. Hirase's collection.

Few of the species of this genus have been adequately described

or illustrated. T. exilis (Rve.) seems related to this species. It is

more tapering anteriorly and "pale violet-purple."

COLUMBELLID^J.
Columbella turturina borealis n. subsp.

Smaller and less inflated than typical turturina Lam., and with the

aperture narrower. Yellowish-chestnut-brown, with some bands of
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white dots, and with alternate snowy and dark-brown spots below the

suture, the former raised into low nodules in places. Base spirally

striate. Lips lilac-tinted, the outer lip with about 8 tubercles within.

Columella with the usual two folds, and a row of small tubercles.

Length 7, diam. 4.5 mm.

Length 6.5, diam. 3.8 mm.

Hachijojima, Izu. Types No. 86,002, A. N. S. P., from No. 1,391

of Mr. Hirase's collection.

C. deshayesii Crosse, C. palumbina Gld. and C. sandwichensis Pse.,

probably all one species, are larger than the above race, and more striate

on the back.

Columbella albinodulosa var. ogasawarana n. subsp. PI. Ill, fig. 23.

Shell [fusiform, solid, gray-white, closely lineolate vertically with

brown, the lines irregular, and interrupted by two spiral belts of irregu-

lar brown and snowy dots and fretwork, and with two transverse chest-

nut spots or short bands upon the terminal varix; the brown lines

sometimes partially coalescent, and the pattern interrupted in some

specimens by a few broad snowy stripes. Some of the whorls of the

spire are usually weakly nodulose below the suture, the nodules white.

Whorls about 9, nearly flat, the last slightly convex, contracted below,

and very weakly striated spirally on and near the short siphonal

fasciole; expanded in a low rounded varix behind the outer lip.

Aperture white, toothed within, there being about 7 teeth within the

outer lip, 4 or 5 on the columellar margin, with a low, obtuse fold within.

Length 8.7, diam. 3.3 mm.; length of aperture 4 mm.

Hahajima, Ogasawara. Types No. 86,003, A. N. S. P., from No.

1,468 of Mr. Hirase's collection.

This form differs from C. albinodulosa as figured by Reeve3 and by
Fischer4 in coloration, and in lacking spiral striation on the lower part

of the body-whorl. It is also a smaller form, and very likely will

prove to be specifically distinct.

C. albinodulosa seems, from the figures, to approach some forms of

C. varians Sowb.

Columbella liocyma n. sp. PI. Ill, fig. 24.

Shell obesely fusiform, rather thin, rose-red with snow-white dots at

rather wide intervals below the suture on the spire, and a whitish band

there on the last whorl, where there are also several white dots along

the border of the siphonal fasciole, which is dark brown tesselated with

white. Sculpture of numerous smooth, rounded longitudinal ribs a

3 Conch. Icon., PL 23, fig. 138.
4 Journ. de Conchyl., 1901, p. 101, figs. 3-6.
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little wider than their intervals, the contracted base and fascicle spirally

lirate. Whorls 6-7, convex, the last convex below the suture and

peripherally, contracted below, the longitudinal ribs absent on its

last half, which is smooth except for a small rounded varix behind the

lip, marked with a large white spot above and another in the middle.

Both lips are dentate within, the outer margin with about 8 teeth,

the upper ones, in the middle of the lip, stronger; inner lip with five

weak teeth. Columella with one deeply placed basal fold.

Length 5, diam. 2.6 mm.

Length 5.7, diam. 2.8 mm.

Types No. 85,961, A. N. S. P., from No. 1,392 of Mr. Hirase's

collection.

A beautiful rose-colored, smooth-waved little species.

Columbella somnium n. sp. PL III, figs. 28, 29.

Shell stoutly fusiform, solid and strong, variously colored: (1) pink,

sprinkled with white dots, with a white band maculate with brown

below the suture, and a peripheral line of white dots, the swollen

lip-varix white with several brown spots, or (2) white with longitudinal

ragged brown markings, mingled with a clear gray reticulation on the

back of the last whorl. Surface glossy and nearly smooth, there being
a few very low and inconspicuous nodules below the suture on the

back of the last whorl, and 2 or 3 spiral cords above the short, convex

siphonal fasciole, which is spirally coarsely striate. Spire with slightly

convex lateral outlines; apex obtuse. Whorls 7, but slightly convex,

the last broadly gibbous, Varixed behind the outer lip. Aperture
half the shell's length, the outer lip straight, lilac-tinted, with 8 teeth

within, columella with a single broad, low, deeply placed fold, and a

series of 8 teeth at the edge, which is lilac-tinted and distinct but not

elevated.

Length 11.7 to 12.7, diam. 5 mm.
Yakujima, Osumi. Types No. 86,129, A. N. S. P., from No. 1,424

of Mr. Hirase's collection.

This beautiful species resembles C. dunkeri Tryon, but differs in the

straightened outer lip, heavier varix and narrower mouth with stronger

teeth.

Columbella hahajimana n. sp. PL III, fig. 25.

Shell very minute, obesely fusiform, moderately solid, yellowish

marked with some faint angular brown lines or with white belts at

suture, periphery and base, and marked with angular brown lines, and

a row of oblong spots above the middle. Sculpture of many close,
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small longitudinal folds which do not extend below the periphery,

the narrow part of the base spirally striated. Aperture white, about

half the length of the shell, narrow and sinuous, the outer lip toothed

within, the columellar lip very minutely so.

Length 2.8, diam. 1.3 mm.

Hahajima, Ogasawara. Types No. 85,960, A. N. S. P., from No.

1,387 of Mr. Hirase's collection.

This small Seminella resembles C. troglodytes Souv. and C. sinensis

Sowb., but the longitudinal plication is finer than in either. C. sinensis

has been taken in Tokyo Bay.

Colnmbella divaricata n. sp. PI. Ill, fig. 26.

Shell fusiform, rather thin, not glossy, light olive-brown, marked

with red-brown spiral lines which slowly converge forward from above and

below, meeting in acute angles just below the periphery. About 5 of these

lines may be counted in any one place on the penultimate whorl.

Suture bordered below with a snow-white band which ascends the spire

Surface smooth except on the contracted base which is spirally lirate.

Whorls about 6, nearly flat, the last without noticeable varix behind the

acute lip. Aperture narrow and long, not dentate within, the colu-

mella only slightly concave.

Length 6, diam. 2 mm.

Hirado, Hizen. Types No. 85,972, A. N. S. P., from No. 1,411 of

Mr. Hirase's collection.

This beautiful species is colored somewhat like C. digglesi Braz.,

which in other respects is totally unlike. J know of no related form.

MURIOIDJE.

CoralliopMla Jeffreys! var. hiradoensis nov. PI. Ill, fig. 27.

The shell in this form is fusiform, with the aperture noticeably longer
than the spire. There are 7 or 8 strong folds on the last whorl, most

prominent at the periphery. The whole surface is closely lirate

spirally, the cords densely roughened with suberect scales. There are

17 primary cords on the last whorl above the prominent siphonal fas-

ciole, not counting 4 or 5 smaller ones interpolated in the subperipheral

region. The aperture is white within, with a dark-brown marginal
border which is deeply sulcate. There are a few acute cords making
the throat sulcate.

Length 29, diam. 15.5 mm. ; length of aperture 16.5 mm.
Hirado, Hizen. Types No. 85,981, A. N. S. P., from No. 1,407 of

Mr. Hirase's collection.

In C. jeffreysi Smith the aperture is smaller.
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Ocinebra monoptera n. sp. PI. IV, figs. 32, 32a.

Shell small, solid lusterless, ashy-gray. Sculpture of numerous
small longitudinal folds, about 12 on the penultimate whorl, becoming
obsolete below the periphery on the last whorl, crossed by numerous

unequal, scaly spiral cords, about 20 on the last whorl. Whorls

6, the first rounded, forming a smooth mammillar protoconch, the

rest angular in the middle, the last angular peripherally, flat and

sloping above, convex below the angle, contracted downwards; ex-

panding behind the lip in a very broad wing-like varix, triangular in

section. Aperture oval, the outer lip built forward in a thin rim, and

with two low fold-like teeth within. Anterior canal closed, tubular.

Length 12.5, diam. 7.2 mm.

Hirado, Hizen. Types No. 86,121, A. N. S. P., from No. 1,522 of

Mr. Hirase's collection.

This peculiar little species resembles the larger 0. nassoides Reeve,
5

but the wing is wide below, not notched there, and the longitudinal

ribs are weaker. 0. japonica Dkr. is a much larger and multivaricose

shell, but seems to be related to this. Reeve's Triton nassoides has

been referred to Nassaria, but it has little resemblance to the type of

that genus.

Purpura tosana n. sp. PI. Ill, fig. 30.

Shell small, imperforate, fusiform, solid, gray-white with an inter-

rupted black-brown band below the suture, another below the periphery
and a less distinct one at the base. Sculpture of numerous longitudinal

rounded folds or waves, many of them followed by a raised line marking
a former peristome. These folds are more distinct on the spire than

on the last whorl, where there are 10 to 15 of them. The folds are

crossed by numerous strong, rounded spiral cords, which are often

weakly striate in the same direction, are wider than their deep intervals,

and pass equally over folds and valleys. There are about 10 of these

spiral cords on the last whorl, besides some small ones below the suture

and in the intervals of the large cords on the basal slope. The inter-

stices in well-preserved shells are delicately, closely lamellose. The

spire is rather slender and acute. There are about 7 whorls in perfect

shells, the first two forming a smooth, bulbous, shortly cylindric

nucleus. Subsequent whorls are somewhat concave below the suture,

then convex. The last whorl is inflated peripherally, contracted

below, with a plicate basal fasciole. The aperture is slightly more

than half the length of the shell, dark purplish-brown with light bands

5 Conch. Icon., II, Triton, PI. 20, fig. 96.

2
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within. Outer lip whitish, beveled, and furnished with 3 to 6 small

tubercles within. Basal canal short and open.

Length 14, diam. 7.3 to 7.7, length of aperture 8 mm.

Kashiwajima, Tosa. Types No. 85,991, A. N..S. P., from No. 1,375

of Mr. Hirase's collection.

This small species, unusually slender for a Purpura, seems to have

no near relatives in the Orient.

Sistrum (Eicinula) moms var. borealis n. v. PL III, fig. 31.

Shell biconic-oblong, faintly pink-tinted white, the mouth lilac-

tinted. The whole shell is longitudinally costate, the ribs rounded,

as wide as the intervals, and continuous from whorl to whorl. These

are crossed by two strong ridges on the whorls of the spire, one immedi-

ately below, one just above the suture, rising into short spines or points

at the intersections. On the last whorl there are 4 or 5 prominent

spiral ridges, the first close to the suture, the next and most prominent
at the angular shoulder

;
all are spinose where they cross the longitudi-

nal ribs. Between these principal spirals there are spiral cords

throughout. The siphonal fascicle is prominent, leaving an umbilical

crevice. There are 5 teeth within the outer lip, the upper two large,

the others small.

Length 14, diam. 8.5 mm.

Length 12.5, diam. 8 mm.

Hachijojima, Izu. Types No. 85,982, from No. 1,401 of Mr. Hirase's

collection.

The biconic form, pale color and rough sculpture differentiate this

from all forms of the polymorphic morus group known to me; and it

will probably prove to be constantly distinct enough for specific rank,

though in view of the variability of R. morus I have considered this

northern form to be a subspecies of the tropical morus.

PUSIDJE.

Fusns suboblitus n. sp.
* PL I, fig. 5.

Shell fusiform, widest in the middle, whitish with a brown band
below the suture and another below the periphery, the anterior canal

in part brown; there are also some indistinct brown longitudinal

streaks. Sculpture of numerous longitudinal folds, strongest on the

convexity of each whorl, disappearing on the base and near the. suture,

12 in number on the last whorl. Each rib bears about six compressed

tubercles, as though crossed by coarse spiral cords, which are reduced to

narrow threads in the intervals, but are prominent on the ribs. The
whole surface has a finer sculpture of spaced spiral threads with
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numerous unequal spiral striae between them, all slightly crenulated

by the close, fine growth-striae. The high and rather slender spire

is composed of 6 very convex whorls, the apical ones being broken off

in the type specimen. The suture is deeply constricting. The last

whorl is convex, rapidly contracting below, and produced in a long,

slender and nearly straight anterior canal. Aperture ovate, hardly

longer than the narrow canal at the base. The outer lip is thin, and

retracted in a broad shallow posterior sinus. Length 36.5, diam. 12.5

mm.
; length of aperture with anterior canal 20 mm.

Japan, exact locality unknown. Type No. 70,941, A. N. S. P.

This peculiar Fusoid species has been in the collection of the Acad-

emy for a good many years, during which time I have not seen any-

thing much like it. It may possibly belong to the Pleurotomidw.

BUCCINID^E.

Tritonidea tosana n. sp. PI. IV, fig. 33.

Shell wide-fusiform, solid
; brown, closely marked with many narrow

black bands. Sculpture of numerous small longitudinal folds, which

are nearly obsolete on the last whorl, disappear on its last third, and

elsewhere do not pass below the periphery. There are about 15 rather

acute, black primary spiral cords on the last whorl, the intervals

between them densely striated with similar but smaller spirals of two
or three sizes. Whorls nearly 7, slightly convex, the last inflated in

the middle, contracted below. The convex, moderately prominent

siphonal fasciole is sculptured like the rest of the shell. Aperture
blue-white and indistinctly sulcate within, the throat smooth; pos-

teriorly it is acute and slightly channelled, there being a small callous

pad on the inner lip. Outer lip sulcate within, bevelled to an acute

edge, which is tessellated with black and yellowish. Columella concave

above, oblique and straight below, the white columellar callous showing
several inconspicuous transverse plicae near the edge.

Length 22.5, diam. 12 mm.
; aperture 14 mm. long.

Kashiwajima, Tosa. Types No. 85,990, A. N. S. P., from No. 1,462

of Mr. Hirase's collection.

This species is most nearly related to T. undulata Schepman, but

differs from that in the much smaller and more numerous longitudinal
folds.

Cyllene japonica n. sp. PI. IV, fig. 34.

Shell fusiform; flesh-tinted, indistinctly marbled and mottled with

white and irregularly speckled with brown; vertically rather weakly
striate and spirally grooved, the grooves narrow, separated by flat in-



20 PROCEEDINGS OF THE ACADEMY OF [Jan. ;

tervals. There are four or five grooves on the penultimate and next

earlier whorls, with a smooth space one-third or one-half the exposed
width of the whorl between the lowest groove and the suture. This

smooth area extends upon the front of the last whorl. The back of

the last whorl is grooved throughout, the grooves more widely spaced
in the peripheral region. The outer lip is swollen outside as usual,

and lirate within. The rounded, callous columella is closely obliquely

sulcate as usual. There are 5 whorls, the apical one smooth, obtuse

and rounded, the rest flat, parted by a channelled suture; the last

whorl is a little concave below the suture.

Length 11.8, diam. 5.5 mm.

Hirado, Hizen. Type No. 82,144, A. N. S. P.

This species may be near the insufficiently described, unfigured

C. gibba A. Ad., but in the absence of measurements or adequate

description no comparison with that form is possible. It differs from

the other species in the absence of longitudinal ribs. In the young

stages the whorl is smooth on the median convexity, but spiral grooves
set in there on the last whorl.

NASSID^J.

Nassa semiplioata hiradoensis n. subsp. PI. IV, figs. 35, 35o.

Shell ovate-turreted, solid and thick, lusterless, variously colored :

(1) Yellow with the intervals between the ribs black, the mouth and

outer lip banded with black; (2) dull blackish-brown, uniform or with

a yellow or white peripheral band, mouth banded
; (3) uniform cream-

tinted, the mouth white. Sculpture of strong, rounded longitudinal

folds as wide as their intervals, 11 or 12 in number on the last whorl,

the last one much larger, forming a prominent, rounded, swollen varix

behind the lip, usually preceded by a much smaller fold. Over the

folds and intervals run coarse spiral cords, rounded or flattened, as

wide as their intervals or wider, and either of even strength or weaker

in the valleys. On the last whorl there are 9 to 11 of these cords.

Some shells show a very minute and superficial spiral striation through-
out. Whorls about 7 (the apex broken), strongly convex, the last

rounded at the periphery, sloping below, with a moderately deep
basal sulcus. Aperture ovate

;
outer lip with 7 or 8 teeth within, the

lower 4 usually larger, the others small. Columella calloused, white,

with 3 small transverse wrinkles. A callous cord near the posterior

angle defines a small posterior sinus.

Length 16, diam. 8.5 mm.
; length of aperture 7 mm.

Length 15.5, diam. 8 mm.; length of aperture 7 mm.
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Hirado, Hizen. Types No. 85,999, A. N. S. P., from No. 8436 of

Mr. Hirase's collection.

This form is smaller than N. semiplicata and has stronger spiral cords

throughout. It is related to N. incrassata and N. festiva.

Another form of the same species, from the same locality, is smaller,

with more numerous, weaker folds, about 15 on the last whorl, and 9

spiral cords.

Length 13, diam. 6.8 mm.

Length 12, diam. 6 mm.
At Fukura, Awaji, there is another form referable to hiradoensis, but

more elongate, with smaller folds, 15-17 on the last whorl, or obsolete

on its later half, the teeth within the lip smaller. The shell is of a dull

dirty yellow tint externally, the mouth yellowish-brown or chestnut-

tinted within.

Length 19, diam. 9 mm.
; aperture 8 mm. long.

This race looks a good deal like some forms of N. mendica Old.

The operculum is smooth-edged.

Nassa semiplicata hizenensis n. subsp. PI. IV, figs. 36, 36<z.

Much smaller than hiradoensis, with the folds small and close, but

not strong on the spire, weak or obsolete on the last whorl. There are

weak spirals above and below on the last whorl, obsolete in the periph-

eral region. Whorls about 7, of which the first 14- are smooth, forming

: bulbous, elevated protoconch. Teeth within the outer lip weak.

Color purple-black, reddish-brown or olive, sometimes with a light

band.

Length 10 to 11, diam. 5 mm.

Hirado, Hizen. Types No. 85,996 ;
A. N. S. P., from No. 843c of

Mr. Hirase's collection.

This form differs from N. teretiuscula A. Ad. by its spiral sculpture.

AQTJILLIDJE.

Tritonidce and Tritoniidce of authors.

Lampusidce R. B. Newton, Cat. Brit. Eoc. and Oligoc. Moll. Edw. Coll.,

p. 145 (1891).
Lotoriidce Harris, Catal. Tert. Moll., I, Australasian, p. 185 (1897) . Kesteven,

Proc. Linn. Soc. N. S. Wales for 1902, p. 443.

SeptidoB Dall and Simpson, Moll. Porto Rico, p. 416 (1902): Nautilus,

XVII, p. 55 (September, 1903).

The preoccupation of the name Triton resulting in a search for other

names available for the molluscan group has led to some diversity in

modern usage. The earliest available name for the group, so far as I

have been able to learn, is Aquillus of Montfort. This name, as John-
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son has pointed out,
6
precedes Lotorium in the Conchyliologie Sys-

tematique. Its resemblance to Aquila is no bar to acceptance because

the Latin word aquillus or aquilus,
7
signifying dark or water-colored,

is different from aquila, an eagle. In this connection it may be noted

that Montfort used "
watery" names for his other genera of Tritons.9

The genera of AquillidcK may therefore stand thus:

I. Aquillus Montf., Conch. Syst., II, 578. Type cutaceus L.

(Includes the sections Lampusia Schum, 1817, type pilearis L.;

Lotorium Monti., 1810, type!/, lotor= femoralis L.; Mono-

plex Perry, 1811, type cynocephalus Lam.)

Subgenus Septa Perry, 1811. Type S. rubicunda Perry (
= aus-

tralis Lam.).
(Includes Triton Montf. and Tritonium Cuv.)

II. Distortrix Link, 1807. (Distorsio auct.)

III. Prime H. and A. Ad.

IV. Colubraria Schum., 1817. Type maculosa Gmel. (Epidromus
Klein of authors).

Subg. Cumia Bivona, 1838, type lanceolata Mke.

VApollon Montf., 1810 (+Gyrina Schum., 1817).

Vl.Gyrineum Link, 1807.

(Including Biplex Perry, Buffo Montf., Bufonaria and Lampas
Schum., etc., some of which are available for subgeneric
and sectional divisions.)

Some authors recognize more than one genus among the forms

referred above to Aquillus, but when a wide range of species is exam-

ined, the subgenera seem to merge pretty thoroughly together. Indeed

Septa is not very distinct, except in the typical species. This subject

has been ably discussed by Kesteven, with whose conclusions I fully

agree. It seems to me that he has shown conclusively the untenability

of Ranularia, Lampusia, Lotorium, etc., as generic divisions. Colu-

braria stands apart from all the other genera, and the examination of

its dentition is a desideratum. It may possibly be Rhachiglossate.

The subgenus Cumia includes small Mediterranean and Antillean

species. A series of Antillean and Pacific species referred to this

6
Nautilus, XVII, p. 24 (June, 1903).

7 Both spellings are given in dictionaries consulted. The etymology suggested

by Herrmannsen is obscure and more than doubtful.
8 Harris (t. c., p. 186) rejects Aquillus because (1) its etymology is uncertain, and

(2) if emended sufficiently it can be made identical with Aquila Brisson. It seems

scarcely necessary to reply that uncertain etymology is not usually considered

ground for rejection of a name, and no authorization of such a course can be found
in the British Association or any later code. And to the second objection it

may be urged that by a similar process of emendation about half the names in

use might be changed. Harris is wide of the mark in citing Murex lotorium as

the type of Lotorium, Montf. It is rather hard to see how such a mistake could

be made. Montfort's engraving is a characteristic representation of the common
Murex femoralis L.
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division by Tryon and others, of which decapitatus Reeve and bracteatus

Hinds are typical, belongs to the Rhachiglossa, as Mr. Yanatta and

the writer will elsewhere show. Mr. Kesteven has shown that Triton

speciosum Angas is a Trophon.

Aquillus labiosus (Wood).

Murex labiosus Wood, Index Testae. Suppl., p. 15, PI. 5,*fig. 18a (1828).
Triton labiosus of authors.

Triton exaratum Reeve, Lischke, Jap. Meeres-Conch., II, p. 35; III, p. 30,
PI. 2, figs. 15-17. Not of Reeve!

Tritonium excavatum Reeve, Pilsbry, Catal. Mar. Moll. Jap., p. 47.

Hirado, Hizen (Hirase, No. 911).

This species has been erroneously described and figured as T.

exaratum Reeve, an Australian form, which I have determined by com-

parison of numerous Australian specimens to be distinct from the

Japanese species. Aquillus exaratus (Rve.) has a much more highly

conic nucleus with more whorls; the postnepionic whorls have a

flatter shoulder, and coarser secondary spiral striation. It should be

deleted from the Japanese list.

There is no trustworthy or authentic West Indian record for Aquillus

labiosus. The specimens so marked which I have seen are from shell

dealers, who, like many others, have not always been careful about

localities.

NATICID^l.

Polinices sagamiensis n. sp. PL IV, figs. 37, 37a.

Shell obliquely hemispherical, solid and heavy, smooth; chestnut-

brown, with the spire, a band below the suture, and an area at the base,

the umbilicus and aperture white. The spire is very small, short and

low, though slightly conic. Whorls 5, the last one .very rapidly enlarg-

ing, globose, narrowly rounded at the base, where it curves into the

umbilicus. The suture is superficial. The very oblique aperture is

half round and pure white, the columellar side straight. The posterior

angle is filled with a very heavy convex callous. At the middle of the

columellar margin a large, rounded, flat-topped lobe projects into the

umbilicus, terminating a very large spiral cord which nearly fills the

axial cavity, leaving a crescentic umbilical furrow, overhung on the

convex arc by a heavy rounded rib which forms the outer margin of the

umbilicus.

Length 32.5, diam. 35 mm.

Hayama, a place on Sagami Bay, about 4 miles from Kamakura.

Type No. 85,956, A. N. S. P., collected by Miss A. C. Hartshorne.

This is the species I listed as a form of P. poivisianus var. draparnaudii
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Recluz, in the Catal. Mar. Moll. Jap., p. 72, having before me then a

single specimen obtained by Mr. Frederick Stearns, now in his collec-

tion in Detroit. I at that time noted the differences between the speci-

men and N. draparnaudii Reel., but thought the former might be

abnormal. The large size of the umbilical lobe and the strong cord

around the umbilical crescent readily distinguish P. sagamiensis from

draparnaudii, effusa Swains., powisianus Reel., cwningianus Reel, and

other species of that group.

CALYPTB^IIDJE.

Ergaea walshi (' Herm.' Rve.).

This name Ergcea was originally proposed for a subgenus of Crepidula

(Crypto), comprising the species C. plana Ads. and Rve. (not Say) and

C. walshi 'Herm.' Rve. It was J. E. Gray in 1867 who raised the

group to generic rank, explained its morphology, and showed that it

is related to Calyptrcea. Gray's half-contemptuous estimate of the

inability of his conchological contemporaries to appreciate morpho-
logical problems, expressed in his paper of '67,

9 has been amply justified

by the history of this genus; for in the latest works it still remains

included in Crepidula Having reached the same conclusion inde-

pendently before reading Gray's paper, it was with some surprise that

I found that he had exposed the facts in the case.

Ergcea is the end of a line of differentiation from Calyptrcea, parallel

in its evolution to that phylum of Crepidula represented by the flat

white slipper-limpets of the group of Crepidula crepidula Linne* (C. un-

guiformis Lam.) and C. plana Say. The two groups, arising from

diverse ancestors, have reached a superficially similar appearance,

by adaptation to growing inside other shells.

Ergaa walshi ('Herm/ Rve.) has been taken by Mr. Hirase at

Fukura, Awaji Island (Xo. 1,443 of Hirase's register), and by Miss

Hartshorne at Hayama, on Sagami Bay.

Amalthea conica Schum. Essai, p. 181, PI. 21, f. 4 (1817).

Patella cassida Dillwyn, Catal. II, p. 1,037 (1817).

Hipponyx australis Lam., Quoy and Gaim., Voy. Astrolabe, III, p. 434,
PI. 72, figs. 25-34 (1834). Not Patella australis Lamarck.

This abundant and widespread species has been called Hipponyx
australis by writers on the Japanese fauna. Hedley has recently

shown that the Lamarckian species is a South Australian Capulus, a

9 Proc. Zool. Soc. London, 1867, p. 740.
10
Tryon, Manual of Conchology, VIII, p. 130 (1886); Fischer, Manuel de Con-

chyliologie, p. 758 (1885).
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conclusion borne out by the specimens before me. Mr. Hirase has

sent Amalthea conica from Riukiu, Hirado, Hizen, and Fukura, Awaji.

I am unable to see any differences between the shells of this species

from South Australia. Japan, Mauritius, etc. Though individually

variable, there seems to have been no racial differentiation. Tryon
adds the following names to the synonymy of this species : Hipponyx
acutus and suturalis Q. and G., cornucopicea Hutton, orientalis Dufo.

CERITHIID^.

Cerithium trailli kikaiensis n. subsp. PI. IV, fig. 38.

Shell with the lateral outlines nearly straight above, convex in the

lower half; cream-white, sparsely dotted with brownish-yellow on the

spiral threads, and with beads of dull violet sparsely and irregularly

scattered along the spiral cords.

Sculpture of three rather weakly tuberculate spiral cords on each of

the intermediate whorls of the spire, the upper one close to the suture,

the intervals between them spirally striate, there being about 4 threads

in each interval, the median one largest. The upper whorls have alter-

nate cords and threads, crossed by close longitudinal waves. On the

last whorl there are about 8 principal tuberculate cords, the intervals

finely, unevenly striate. The later whorls have swollen varices at

intervals of about half a whorl, but they become closer above, about

one-third of a volution apart. Whorls about 10. The aperture is

ovate, with a sinus above defined by a cord on the inner lip. The outer

lip is strengthened by a small varix, and is sulcate within, there being

usually a pair of lirae between the terminations of two spiral cords of

the exterior. The throat is smooth and white, showing some blackish

dots through. The basal channel is very short and oblique. -The inner

lip is coated with a rather thick deposit of a deep purple color.

Length 15, diam. 7 mm.

Kikaiga-shima, Osumi. Types No. 86,001, A. N. S. P., from No.

1,503 of Mr. Hirase's collection.

Compared with C. trailli Sowb. from Singapore, this is a very much
smaller form, paler, with more numerous varices and a purple columella.

Cerithium subscalatum n. sp. PL IV, fig. 39.

Shell small, turrite; brown, the spiral cords paler, the intervals

darker. Sculpture of longitudinal waves or folds, about 12 on the

penultimate whorl, and with one rounded varix on the last whorl oppo-
site the aperture. The folds do not extend below the periphery on

the last whorl, where they are also much weaker. Spiral sculpture

of many crowded, smooth cords, three of which are larger, two near
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the periphery and one at the middle of the base. There are three

smaller cords between the upper and middle enlarged ones, and five

between the middle and the basal cord, which is largest of all.

Sometimes only the median and lower cords are enlarged. Whorls

about 9, those of the spire angular at the lower third. Aperture ovate

with a short, deep anterior canal, the outer lip strengthened by a

moderately strong, rather narrow varix.

Length 7.5, diam. 3.2 mm.

Length 8.3, diam. 3.7 mm.

Hahajima, Ogasawara, Types No. 86,130, A. N. S. P., from No.

1,466 of Mr. Hirase's collection.

This peculiar little Cerite is very closely related to Bittium oosimensc

Watson, but differs by the number of whorls and the details of the

spiral sculpture, as may be seen on comparison with Watson's excellent

description and figure. It may perhaps be identical with Bittium

scalatum Dunker. That species has been described too briefly to

decide with any certainty, and it has not been figured. The species

before me, however, is a true Cerithium, not a Bittium.

RISSOID^.

Rissoa tokyoensis n. sp. PL IV, fig. 40.

Shell very small, regularly tapering from the last whorl, bright chest-

nut colored, the very thick peristome white. Sculpture of 8 spiral

cords on the last whorl, the upper four rather coarsely regularly tuber-

culate, those below less so, the lower two smooth. The spire and upper

portion of the last whorl are indistinctly plicate longitudinally, the

tubercles on the spirals being at the points of intersection. Whorls 5,

convex, the first one smooth, the last whorl with a heavy white varix

behind the lip. Aperture oval, the outer lip sinuous, advanced below.

Length 2.3, diam. 1.2 mm.

Tokyo Harbor. Types No. 70,910, A. N. S. P.

Rissoa ogasawarana n. sp. PL IV, fig. 41.

Shell ovate, with a rather short, straightly conic spire. Cream-

white, with some indistinct brown spots below the suture. Sculpture

of rather small close longitudinal riblets, which on the last whorl do

not pass below the periphery. These are crossed by about 11 spiral

cords on the last whorl. There are about 5 or 5^ slightly convex

whorls, the last one with a broad rounded but rather low varix a short

distance behind the thin outer lip. Aperture ovate, entire below.

Length 2.2, diam. 1.2 mm.
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Hahajima, Ogasawara. Types No. 85,951, A. N. S. P., from No.

1,385 of Mr. Hirase's collection.

Rissoina rex n. sp. PI. IV, figs. 42, 42a.

Shell solid, the lower two-thirds slowly tapering, somewhat cylindric,

the upper third more rapidly tapering to an acute apex; not glossy;

white. Sculpture of regular longitudinal rounded ribs, as wide as

their intervals and about 19 in number on the penultimate whorl, and

not extending upon the base of the last one. These ribs are crossed

by numerous unequal fine spiral threads. Whorls 10, moderately

convex, parted by a deeply impressed suture, the last whorl swollen

behind the outer lip. Aperture small, ovate, vertical, hardly chan-

nelled below.

Length 14, diam. 4.8 mm.

Hirado, Hizen. Types No. 85,949, A. N. S. P., from No. 753 of Mr.

Hirase's collection.

This large Rissoina seems to be rather abundant. With the type
lot there was a specimen of a reddish-brown color with a small white

basal tract and a light band above. The ribs are more numerous t

25 on the penultimate whorl, and there are 4 broad varices on the last

3 whorls, while the type has only 1 at the end of the last volution. The

shape is also less cylindric than in the type. More material is needed

to determine the status of this form.

Rissoina materinsulae n. sp. PL V, figs. 43, 43a.

Shell oblong-acuminate, the outlines of the spire convex; solid, white.

Sculpture of many small straight, crowded, rounded, low longitudinal

riblets, the intervals transversely striate. The apex is wanting, about

6 whorls remaining. These are slightly convex and separated by a

shallow, linear suture. The last whorl is swollen into a wide rounded

varix behind the outer lip, the fine riblets of the rest of the surface

being developed also upon it. The aperture is semioval, the thick outer

lip a little advanced below; columellar margin moderately concave,

truncate below by the shallow, rounded basal channel.

Length 5, diam. 2 mm.

Hahajima, Ogasawara. Types No. 85,976, A. N. S. P., from No.

l,390a of Mr. Hirase's collection.

Rissoina (Rissolina) laevicostulata n. sp. PI. V, fig?. 44, 44a.

Shell narrowly ovate-acuminate, regularly tapering from the last

whorl, white, with a red-brown blush on the back of the last whorl,

moderately solid. Sculpture of about 20 rounded, obliquely longitudi-

nal, slightly sinuous ribs about as wide as the intervals, both ribs and
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intervals smooth. Whorls about 8, moderately convex, the last with

a very strong, heavy varix behind the outer lip, and with a convex

siphonal fascicle at the base, bounded above by a groove and regularly

plicate, the ribs passing over it. Aperture semioval, the outer lip

thick and sinuous, columellar margin but slightly concave, a shallow

but distinct channel at its base in the basal margin.

Length 4.8, diam. 2 mm.

Kamakura, Sagami. Types No. 70,906, A. N. S. P. It also occurs

at Hahajima, Ogasawara, No. 1,3906 of Mr. Hirase's collection.

This form is related to R. costulata Dkr., but differs by its more num-
erous ribs. R. plicatula Old., an unfigured species, also seems to be

related.

Rissoina (Zebina) tridentata (Michaud).

Rissoa tridentata Michaud, Descript. nouv. esp. Rissoa (p. 6) in Ann. Soc.
Linn, de Lyon, I, 1836.

Rissoina curia Sowb., Schwartz, Monogr. Rissoina, p. 107 (1860).
R. bidentata Phil., Archiv. f. Naturg., 1845, p. 64 (Friendly Is.).

R. eulimoides A. Ad., P. Z. S., 1851, p. 279 (Capul, Philippines).
Eulima dentiens Dkr., Malak. BL, XVIII, 1871, p. 152 (Viti Is.).

Rissoa crassilabrum Garr., Proc. Cal. Acad., I, 1857, p. 102 (Hilo).
Rissoina coronata Reel., Schwartz, Monogr. Rissoina (1860), p. 109 (Mauri

tius).

Kikai-ga-shima, Osumi, typical specimens of this species, which has

not before been reported from the east coast of Asia. The synonymy
as given by Tryon

11

requires some emendation in the light of the large

series of specimens now available for study. The following forms,

united with R. tridentata by him, are, in my opinion, perfectly distinct

species :

Rissoa semiglabrata A. Ad., P. Z. S., 1851, p. 279.

Rissoa semiplicata Pse., P. Z. S., 1862, p. 242; Amer. Jour, of Conch.,

Ill, p. 295, PI. 24, fig. 29.

The former of these differs from all forms of tridentata in the more

acuminate spire and the sculpture. The latter, of which specimens
from Pease are before me, is a very much smaller species, with more

of the spire plicate. I add to the synonymy of R. tridentata the Eulima

dentiens of Dunker, of which authentic specimens are before me. It

is absolutely identical with tridentata Mich. R. crassilabrum Garrett

is also a typical tridentata, with teeth, and 8 mm. long.

Whether the toothless form coronata 'Reel.' Schwartz is varietally

separable is doubtful, but the series before me shows that toothless

individuals occur with normal tridentata. The size varies a good deal :

Length 5.3, diam. 2.3 mm. (Schwartz, type of R. coronata}.

11 Man. Conch., IX, p. 389.



1904.] NATURAL SCIENCES OF PHILADELPHIA. 29

Length 6, cliam. 2.6 mm. (Schwartz, type of R. eulimoides).

Length 6.5, diam. 2.8 mm. (Schwartz, type of bidentata).

Length 7. diam. 3.7 mm. (Hawaiian Islands specimen).

Length 8. diam. 4 mm. (Michaud, R. tridentata).

Length 8. diam. 4 mm. (Viti Islands specimen).

Length 9, diam. 5 mm. (Viti Islands specimen).

Length 10, diam. 5.3-5.7 mm. (Kikai-ga-shima specimens).

Length 10.5, diam. 4.8 mm. (Viti Islands specimen).
The sizes from 5.5 to 10.5 mm. long are represented by specimens

before me. Rarely there is a varix on the penultimate whorl. The

larger shells are generally somewhat distorted, and are then extremely
like Eulima. Indeed, the whole genus or subgenus Zebina is exces-

sively Eulimoid in structure of the shell, so much so as to suggest that

the Eulimidce may have had a Rissoinoid progenitor. Probably the

Gymnoglossa, even as restricted by Fischer, is not a natural group.

To the distribution of R. tridentata indicated above should be added

the Red Sea localities given by Sturany
12 in his valuable report on the

"Pola" gastropods. With the Japanese locality here recorded, this

gives the species an enormous range in the Indo-Pacific life-area.

TURBONILLIDJB.

Turbonilla hiradoensis n.'sp. PI. V, fig. 45.

Shell very slender, the length 5 times the greatest diameter
; glossy ;

white, encircled by two brown lines, of which one is at the periphery of

the last whorl and ascends the spire a little below the middle of the

whorls, and the other revolves below the periphery of the last whorl,

its upper edge being barely visible above the suture of the preceding

whorls. Sculpture of nearly vertical, slightly arcuate rounded riblets,

as wide as their intervals, extending from suture to suture on the

spire, and on the last whorl they gradually decrease below the

periphery, becoming obsolete around the axis, where the base is

nearly smooth ;
over all there is an excessively fine, minute, dense spiral

striation. On the last whorl there are 29 riblets. There are 12 convex

whorls in addition to the smooth, planorboid, upturned nuclear whorl;

sutures deeply impressed.

Length 8.3, diam. 1.7 mm.

Hirado, Hizen. Types No. 85,986, A. N. S. P., from No. 1,517 of

Mr. Hirase's collection.

12
"Gastropoden des Rothen Meeres" (p. 56). in Denkschr. K. Akad. Wissensch.,

LXXIV, p. 264.



30 PROCEEDINGS OF THE ACADEMY OF [Jan.,

This species differs from T. bicincta A. Ad. by the absence of spiral

lirse on the base.

A variety may be called T. hiradoensis var. badia. It is of a dark

reddish-brown or purplish-brown color throughout. The specimens
occurred with T. hiradoensis.

Turbonilla (Cingulina) terebra Dkr. PI. V, fig. 46.

Shell slender, its length four times the diameter; lateral outlines

straight; white; faintly marked with growth-lines. Sculpture of 3

spiral grooves on each whorl, the spaces between them equal, the lowest

groove smaller than the others, a narrow space between it and the

suture. Last whorl with the third groove nearly peripheral, several

narrower grooves below it on the convex base. Whorls 11, besides

the upturned planorboid nucleus. They are moderately convex and

separated by deep sutures.

Length 8, diam. 2 mm.
; aperture 2 mm. long.

Hirado, Hizen. No. 9226 of Mr. Hirase's collection.

This species tapers more rapidly than T. triarata, and the 3 spiral

grooves are parted by 2 equal spaces. The space above the upper

groove is more convex than the others. In immature shells the base

has numerous spiral engraved striae, closer near the axis, but in the

largest shells they become fainter.

This species must be closely related to Cingulina subulata Clessin,
13

described from Macao; but the whorls are more convex, and there

are spiral grooves on the base of the last whorl, which in subulata is

said to be "nach unten gerundet, glatt." The spiral grooves are more

emphatic in T. spina C. and F., of New South Wales and South Aus-

tralia, and which has also been reported from Karachi by Melvill,

Proc. Zool. Soc., 1901, p. 395.

The following species of the subgenus Cingulina have been reported

from Japan :

C. cingulata Dkr., Moll. Jap., p. 16.

C. terebra Dkr., Moll. Jap., p. 16.

C. circinata A. Ad., Ann. Mag., 1860, VI, p. 414.

C. japonica Clessin, Conchylien Cabinet, Eulimidce, p. 223.

None of them have been adequately described or figured.

Turbonilla (Cingulina) cingulata (Dkr.). PL V, fig. 47.

In this species there are three deep equidistant spiral furrows, some-

what narrower than the intervening cords, on each whorl. Of the four

cords, the upper three are equal, the lower one narrower. On the base

1:1

Conchylien Cabinet, Eulimidce, p. 223.
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there are several spiral grooves, and some finer striae near the axis. A
well-grown specimen measures, length 10.5, diam. 2.5 mm. There are

about 13 postnepionic whorls. The shell figured is from Hirado, Hizen.

Dunker's type was from Deshima (near Nagasaki), also in southwestern

Kyushu.
This species is apparently close to C. circinata A. Ad., the type of

Cingulina, found at Awa-shima, which is known to me by Adams' brief

description only.

Turbonilla (Cingulina) triarata n. sp. PI. V, fig. 48.

Shell very slender and long, the length about four times the greatest

diameter; lateral outlines straight. White, glossy, slightly marked

with growth-lines. Sculpture of three spiral grooves on each whorl, the

lowest one at the suture below, the other grooves defining three nearly

flat spaces, the upper one narrowest, lower widest. Last whorl with

the third groove at the periphery, the base convex, very minutely and

closely striate spirally. Whorls 13, besides the elevated planorboid
nucleus which stands on edge at the summit. Suture channelled.

Length 9.5, diam. 2.3 mm.; length of aperture 2.1 mm.

Hirado, Hizen. Types No. 85,977, A. N. S. P., from No. 1,005 of

Mr. Hirase's collection.

This form must stand near Cingulina japonica Clessin,
14 but agrees

with neither the description nor figure. Clessin states that his species

has a single line running below the suture, the rest of the whorl being

smooth, but he figures two more spiral lines
;
and the last whorl, which

he says is subangular below, the base smooth, is figured with 5 spiral

lines. The proportions, 11 x 1.9 mm., are more slender than T. tria-

rata. One becomes accustomed to such discrepancies in Clessin's

work. His ideals of descriptive zoology are not lofty.

Collonia rosa n. sp. PI. VI, fig. 53.

Shell obliquely globose-turbinate, narrowly umbilicate, rose-red,

with two apical whorls yellow. Sculpture of somewhat unequal spiral

cords, about as wide as their intervals, and 25 to 27 in number on the

last whorl. Several of the cords, at unequal intervals, are slightly larger

than the others, and all are nearly smooth except near the suture and

umbilicus, where there are short radial folds. Spire short, conic.

Whorls about 4, convex. Aperture but slightly oblique, circular, white,

smooth and pearly within. Inner margin of the peristome thick and

white. A slightly sinuous cord ascends almost vertically into the

14
Conchylien Cabinet, Eulimidce, p. 223, PI. 36, fig. 3.
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umbilicus, on the side opposite the aperture. The margin of the

umbilicus is more or less distinctly crenulate.

Alt. 5.5, diam. 6 mm.

Tanabe, Kii. Types No. 85,992, A. N. S. P., from No. 1,457 of Mr.

Hirase's collection. Also from Tokyo Bay.
In some of the specimens, especially those not quite mature, there is

some white mottling in the peripheral region, and a white area around

the umbilicus. The specimens from Tokyo Bay which I provisionally

refer to this species want the subsutural and umbilical plication.

PHASIANELLID^I.
Phasianella tristis Pils. PL VI, fig. 64.

Nautilus, XVII, 69 (October, 1903).

Rishiri, Kitami.

Troohus hirasei n. sp. PI. V, figs. 52, 52a.

Shell imperforate, pyramidal, with the outlines slightly convex below

and noticeably concave along the upper half of the spire; base flat.

White, with bold radial stripes of blood-red or purplish-red on the later

whorls, the spire very minutely and copiously speckled with olive-green

and red, the latter color predominating on the spiral cords. Base

whitish, tessellated with blood-red oblong spots on the spiral cords.

The upper half of the spire is sculptured with short obliquely vertical

waves on the lower third of each whorl, terminating in nodes above

the suture
;
above these waves there are several low, weakly granose

spiral cords. The waves gradually diminish on the penultimate
whorl and are nearly obsolete on the last, and the spiral cords increase

in number and strength. The periphery is acutely angular in front

but in fully adult shells becomes blunt behind the lip. The flat

base is sculptured with about 12 very low and smoothish circular cords.

The aperture is smooth and silvery within. The columella bears an

acute lobe above, separated from the base by a deep incision, and it

terminates below in an oblong, whitish tubercle. The umbilical

region is pearly as usual.

Alt. 50, diam. 45 mm.

Tanabe, Kii. Types No. 82,104, A. N. S. P., from No. 1,295 of Mr.

Hirase's collection.

Trochus hirasei differs from T. conus Gm. 15 in its wider base, acutely

15 The synonymy of this species, which is commonly known by the non-binomial
name given by Chemnitz, is as follows:

Trochus conus Gmel., Syst. Nat. (13), p. 3,569 (1790), based upon
Trochus acutangulus, etc., Chemnitz, Conchyl. Cab., V, p. 81, PI. 167, fig]. 1,610

(1781).
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angular periphery and flat lower surface. It holds a relation toward
T. conus somewhat similar to that existing between T. maximus Koch
and T. niloticus L.

This form seems to be identical with T. turris Philippi, Zeitschr. f.

Malak., 1846, p. 102 (preoc.)
= 2

7

. altus Phil., Conchyl. Cab., p. 217, PL

32, fig. 7 (not of Perry, 1811). The habitat of Philippi
;

s species was

unknown, but Dunker has reported it from the Inland Sea of Japan.
Four recent species of the typical section of Trochus are now known :

T. niloticus, T. maximus, T. conus and T. hirasei.

Chlorostoma rugatum Gld.

Old., Otia Conch., p. 158.
C. turbinatum A. Ad., Pilsbry, Catal. Mar. Moll. Jap., p. 94, PI. 6, figs. 9, 10.
Not of A. Adams.

I formerly figured this under the erroneous name C. turbinatum, but

Adams described that species as umbilicate, while this is imperforate.

The figures cited above are from specimens from Hakodate, the type

locality. The species extends down the ocean coast of Nippon to

Sagami Bay, where it has been found at Hayama, near Kamakura, by
Miss A. C. Hartshorne.

Chlorostoma rugatum sublaevis n. subsp. PI. V, fig. 50.

Shell imperforate but with a rather deep pit in the place of the filled

umbilicus, shaped like C. rugatum or more depressed, slate-black or

purplish-black. Upper surface free from oblique corrugation, or with

it only weakly indicated in places. Base weakly sculptured with low

spiral cords. Axial callous white, or sometimes green-tinted and with

an orange outer border. <rt

Alt. 21, diam. 26 mm. (Kamoito, Teshio).
Alt. 26, diam. 32 mm. (Afun, Teshio).

Kamoito and Afun, Teshio, in Yesso, the types No, 80,388",,
A. N. S. P., from the former place.

Clanoulus hizenensis var. fraterculus n. v. PI. VI, fig. 54.

The shell is trochiform with flattened base, straightly conic spire*
and rounded periphery. On a nearly white ground it is radially macu-
late with brown on the upper surface, with smaller spots interposed
between the others at the peripheral region. The base has paler small
spots on the ribs, sometimes partially arranged in radial stripes. The
apical 1 whorls are uniform, the next whorl irregularly dotted with;

pink on a pale buff-brown ground. The 5J or 6 whorls are convex and;
parted by a narrow, deep suture.

Trochus alias Perry, Conchology, PI. 47, fig. 3 (1811).
Trochus elatus Lamarck, An. sans Vert., VII, p. 21 (1822).
Trochus sen&tarius Philippi, Conchyl. Cab., Trochus, p. 324, PI. 46, fig. 7.

3 ~*
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The sculpture is of closely beaded spiral cords, of which there are

five on the penultimate and next earlier whorls, the upper three small,

the lower two much larger and wider spaced . On the last whorl there

is a group of three large cords in the peripheral region, three smaller

ones above them; the intervals being densely obliquely striate, with

no trace of spiral striae or secondary threads. The base, which is slightly

convex, has eight subequal spirals, which are smaller and less deeply
cut into beads than those above them. The intervals throughout are

about equal in width to the adjacent spiral cords.

The aperture is very oblique, sulcate within, with 8 to 10 lirse, the

bevelled edge fluted. The oblique columella has a low nodule above

and a strong tooth at the base. Its edge is flanged outwardly. The

rather narrow umbilicus is guarded by about four teeth.

Alt. 5.3, diam. 5.8 mm.
Alt. 4.5, diam. 4.5 mm.
Riukiu. Types No. 85,980, A. N. S. P., from No. 1,451 of Mr.

Hirase's collection.

This form is closely related to C. hizenensis Pils. from Hirado, Hizen,

from which it differs chiefly in the smaller size, different coloration

and the splitting of the subsutural bead-cord into two.

Clanculus gemmulifer pallidus Pils. PL VI, 6g. 63.

Nautilus, XVII, 71 (October, 1903).

Kashiwajima, Tosa.

Gibbula vittata Pils. PL VI, fig. 59.

Nautilus, XVII, 69 (October, 1903).

Riukiu Island.

Gibbula incarnata Pils. PI. VI, fig. 62.

Nautilus, XVII, 70.

Kumihama, Tango.

Monilea (Rossiteria) nucleolus Pils. PL VI, figs. 58, 5Sa.

Nautilus, XVII, 70.

Euchelus lischkei n. sp. PI. VI, fig. 55.

The shell is globose with conic spire and narrow umbilicus, moder-

ately solid, and of a uniform purple-brown color. There are about 5

convex whorls parted by a narrow channelled suture.

The sculpture is of closely beaded spiral cords parted by intervals

of 'about their own width. On the last whorl there are 11 of these

primary cords, with, in full-grown shells, a small secondary cord in

each interval. The earliest sculptured whorl has three large cords,

this number being soon doubled by intercalation of new ones. The

intervals are more or less strongly latticed across by threads continuous
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with the beads on the spirals. The round, oblique aperture is closely

lirate within. The columella is noticeably concave, and bears a weak

tooth below. The narrow umbilicus is bounded by a white cord.

Alt. 7.5, diam. 6.5 mm.

Hachijo-jima, Izu. Types No. 85,979, A. N. S. P., from No. 1,395 of

Mr. Hirase's collection.

This species, in form and sculpture, is much like E. atratus (Gm.) on

a diminutive scale, but the columellar tooth is far weaker. E. ruber

A. Ad., E. gemmatus (Gld). and other small granose species also have

a much stronger columellar tooth.

Euchelus hachijoensis n. sp. PI. VI, fig. 56.

Shell globose, with short spire and narrow umbilicus; spirally

granose-lirate ; coral-red, sparsely dotted with darker red, usually on

alternate spirals above and on all the basal spirals. Whorls 4, convex,

the first 1 smooth.

Sculpture of crowded, closely granose or beaded spirals, 12 or 13

in number and subequal on the last whorl, the granules weakly
connected across the intervals. On the penultimate whorl the spirals

usually alternate in size, as is ordinarily the case in shells where they
increase in number by intercalation. The subcircular, oblique aper-

ture is smooth or at least not distinctly sulcate inside. The columella

is slightly concave and terminates in a very weak tubercle. The

umbilicus is bounded by a white rib.

Alt. 4, diam. 4.5 mm.

Hachijojima, Izu. Types No. 85,978, A. N. S. P., from No. 1,3956

of Mr. Hirase's collection.

This small red species has an unusually weak columellar tubercle.

I do not know of any closely related form.

Euchelus (Hybochelus) cancellatus orientalis n. subsp. PL VI, figs. 57, 57a.

Shell similar to E. cancellatus of South Africa in form, but differing

in having more large spiral cords, 10 at the beginning of the last whorl,
each interval bisected by a small thread. Near the end of the whorl

some of these threads become nearly as large as the primary cords, and

minute threads of a third order appear in some of the intervals. In

E. cancellatus there are only 8 primary cords at the beginning of the

last whorl, the intervening threads are much larger, and additional

threads are intercalated sooner and more numerously. The pits

produced by oblique riblets are much narrower in orientalis, the upper
series in each pair of intervals are usually subdivided, while in E.

cancellatus the pits are regular and uniform.

Alt. 13, diam. 15 mm.
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Kashiwajima, Tosa. Type No. 85,954, A. N. S. P., from No. 1,475
of Mr. Hirase's collection.

SIPHONABIID^J.

Siphonaria subatra n. sp. PI. VI, figs. 61, 6 la, 616.

Shell [oval, thin, with subcentral apex, nearly straight slopes and

strongly projecting
"
siphon." Dark ashy-brown where eroded in

the middle, blackish around the border, and gray or banded with black

in the intervening zone; the interior intense black-brown with short

white marks at the terminations of the ribs. Sculpture of numerous

rather coarse, unequally spaced radial ribs, projecting at the edge, with

much finer radial threads between them, several in each interval.

The siphonal groove usually continues weakly past the apex of the

cavity, its end curving forward.

Length 16-17, width 13-14.5, alt. 4 mm.

Chichijima, Ogasawara. Types No. 86,132, A. N. S. P., from No.

1,482 of Mr. Hirase's collection.

S. atra, of the South Pacific, is a much heavier and larger shell, more

strongly serrate at the edge. S. amara Nutt. is a higher species, with

the siphonal projection less conspicuous.

Siphonaria ruouana n. sp. PI. VI, figs. 60, 60a, 606.

Shell small, thin, steeply conic, with subcentral summit. The apex
is brown, smooth and glossy, Crepidula-shaped, the tip curving back-

ward and to the left. The sculpture is of 20 to 25 unequal rounded

radial ribs, of which about half do not extend to the apex. The ribs

are whitish-gray, the intervals generally dusky. The ribs irregularly

denticulate the margin. The siphonal rib projects moderately, and

shows a rather faintly impressed line along its ridge. The interior

is deep-brown or even black-brown within the muscle-impression, and

usually striped with brown to or nearly to the edge, between the

white rib rays.

Length 8, width 6.5 to 7, alt. 3.3 mm.

Length 8.5, width 7, alt. 4 mm.
Riukiu Island. Types No. 86,131, A. N. S. P., from No. 1,364 of

Mr. Hirase's collection.

This small form is unlike any of the region, and seems fairly constant

in a number of specimens.

TOBNATINIDJE.

Tornatina insignis n. sp. PI. V, figs. 49, 49a.

Shell cylindric, white, marked with slight growth-lines only. Spire

rather long and slender; whorls 4 after the up-tilted nucleus, very
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DESCRIPTIONS OF NEW LAND SNAILS OF THE JAPANESE EMPIEE.

BY H. A. PILSBRY and Y. HIRASE.

In January of this year collecting was begun in Tokuno-shima,

Osumi, in the Riukiu chain, by Mr. NAKADA, whose laurels as a collector

have been won by his able campaigns in the Islands of Izu (1903) and

other parts of the empire. His work was continued in the islands

southward, Okinoerabu-shima and Yoron-jima, completing the chain

from Oshima to Okinawa or Riukiu. Kume-jima, Riukiu, an islet west

of Okinawa, was then visited. No land mollusks had been collected

from any of these islands; and Mr. Nakada's results, as they are stud-

ied, are found to add enormously to our zoogeographic data on the

Riukiu group. The Miyakojima subgroup of the Southwestern islands

was also further explored, and some remarkable species of genera or

subgenera new to the fauna were obtained, such as Plectopylis hirasei,

a species of Chinese type, and Diplommatina vespa P. and H.

The Clausiliidce obtained by Mr. Nakada greatly enlarge our knowl-

edge, about doubling the number of Riukiuan species, and adding
several new endemic groups, especially to the Zaptychoid phylum.
Meantime Mr. AZUMA has been collecting in southern Kyushu,

chiefly in Satsuma and its islands, particularly the Koshikijima group.
His results are good, although, as was expected, the number of new

species discovered was not great. Some unexpected forms were found,
such as Sitala rimicola Bens., a Himalayan species, and Clausilia

azumai, a fine snail belonging to the Riukiuan group Luchuphcedusa.
A collector has also been sent to Kita-iwo-jima, of the Sulphur

group, near Ogasawara-jima, but the results were disappointing. It

seems to be, from the faunal indications, a very recent volcanic island.

It will be remembered that Mr. Hatai lost his life a few years ago in an

attempt to collect upon these remote islets.

The present paper deals only with the new species and subspecies

received, exclusive of the Clausiliidce.

OYOLOPHOBIDJE.

Japonia tokunoshimana n. sp.

Shell turbinate-conic, umbilicate, olive-brown, somewhat shining.

Sculpture of close fine growth-striaB, and fine spiral striae with much

larger threads at intervals, becoming much weaker on the penultimate
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and earlier whorls. Whorls 4J, the last tubular, bearing a series of

flat paddle-shaped cuticular processes at the shoulder and another

at the periphery. Aperture circular, the peristome simple, interrupted
a short distance where it touches the previous whorl.

Alt. 3.75, diam. 4 mm.

Tokunoshima, Osumi. Types No. 87,512, A. N. S. P., from No. 1,206

of Mr. Hirase's collection.

This form is a little larger than J. barbata Gld. of Oshima, Osumi,
and has not the two more conspicuous spiral ridges described for that

species.

The flat spatulate cuticular processes upon the last whorl are very

readily lost, and probably never perfectly preserved in adult shells.

Alycaeus purus n. sp.

Shell much depressed, oblong in contour, white, the first whorl rufous

tinted. Whorls 3, convex, those of the spire nearly smooth, the last

whorl very closely, finely and delicately rib-striate as far as the neck,

which is decidedly constricted and smooth, the whorl enlarging and

striate again beyond it. The last half of the last whorl is much en-

larged and straightened, making the umbilicus oblong. The sutural

tube is long. The aperture is oblique, circular; the peristome is thin,

with a small delicate collar close to the edge.

Alt. 1.7, diam. 3 mm.

Tokunoshima, Osumi. Types No. 87,683, A. N. S. P., from No.

1,219 of Mr. Hirase's collection.

The sculpture is much finer than in A. tanegashimce, and the neck is

more constricted. It is more depressed than most Japanese species,

and it* is more oblong in outline, viewed from above.

Alycaeus tokunoshimanus n. sp.

Shell depressed, light red. Whorls 3, the first smooth and glossyr

the following ones nearly smooth to the last whorl, which is very densely
and finely rib-striate, the striae weak or wanting on the neck. The

last half of the last whorl is much enlarged and somewhat straightened,

moderately constricted at the neck, enlarged beyond it and deeply

deflexed. The aperture is oblique, circular; the peristome continuous,

thickened outside and bevelled to the edge.

Alt. 2.3, diam. 3.7 mm.

Tokunoshima, Osumi. Types No. 87,505, A. N. S. P., from No. 931a

of Mr. Hirase's collection.

This shell is sculptured much as in A. purus, and is nearly as de-

pressed as that species, but it is larger, colored, less oblong in peripheral

40
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outline, with the neck nearer the aperture and the peristome stronger.

The sutural "tube" is long, as in A. purus.

Alycaeus Isevicervix n. sp.

The shell is rather depressed, light olive greenish. Whorls 3^, the

first projecting and smooth, the rest finely rib-striate and latticed by

lower, finer spiral striae. The last half of the last whorl is swollen, with

closer rib-striae, the spirals becoming obsolete. The sutural "tube" is

short and irregular. The neck is moderately contracted, and smooth

to the aperture. Aperture oblique, circular, the peristome somewhat

thickened, with a low thin rib close to the edge.

Alt. 3.7, diam. 4 mm.

Kuchinoerabushima, Osumi. Types No. 87,699, A. N. S. P., from

No. 1,280 of Mr. Hirase's collection.

This species is related to A. satsumanus, but it is larger, with a shorter

sutural "tube," a smooth neck, and more prominent spiral striae.

Pupinella oshimae tokunoshimana n. subsp.

The shell is dirty white, more slender than P. oshimce, and umbilicate,

the umbilicus half covered by the lip, and bounded by a very strong

keel. The upper or anal notch of the aperture is narrow, straight and

oblique, its two bounding walls of nearly equal length, while in P.

oshimce the outer lip of the canal is decidedly shorter than the inner,

and the canal is thus enlarged and opens more backwards. The parietal

callous and that at the opening of the anal canal are less extensive than

in P. oshimce.

Length 9.3, diam. above aperture 4, greatest diam. 5 mm.

Tokunoshima, Osumi. Types No. 87,506, A. N. S. P., from No.

1,214 of Mr. Hirase's collection.

Cyolotus nudus n. sp.

Shell openly umbilicate, lusterless, whitish under a very thin slightly

yellowish cuticle, readily lost, with an opaque whitish sutural margin
from which short whitish streaks radiate. The surface is but slightly

roughened by growth-lines, and an intermediate whorl of the spire is

very finely, closely striate spirally; the last 1J whorls hardly or not

showing spirals. The spire is small and acutely conic. The first 1J
whorls are brown, project nipple-like, and are distinctly tilted. Whorls

4J to 4J, very convex, the last tubular, barely in contact with the pre-

ceding at the aperture. The aperture is circular, vertical, the peris-

tome simple. The operculum is whitish and lodges just within the

peristome, is concave externally, with a sunken smooth nucleus and

a spiral lamella closely revolving on the other whorls.
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Alt. 6, diam. 7.5 mm.
Alt. 5.5, diam. 7 mm.

Miyakojima, Riukiu. Types No. 87,633, A. N. S. P., from No. 1,296

of Mr. Hirase's collection.

This species has a more elevated spire than the related C. minutus

of Formosa.

Cyathopoma iota n. sp.

Shell minute, umbilicate, conic, thin, yellowish corneous, subtrans-

lucent. Surface glossy, nearly smooth. Whorls 3J, very convex,

tubular, parted by a deep suture, the last whorl at the aperture barely

in contact with the preceding. Aperture slightly oblique, circular,

the peristome thin and simple. The operculum lodges a short distance

within, is externally somewhat concave, cream-colored, concentrically

delicately striate, with a large somewhat sunken glossy translucent

central spot.

Alt. 1, diam. 1.3 mm.

Kumejima, Riukiu. Types No. 87,698, A. N. S. P., from No. 1,292

of Mr. Hirase's collection.

This species is intermediate in contour between the Japanese C.

micron Pils. and C. innocens Sykes of Ceylon. It is much more ele-

vated than the former species. This species and Cyclotus micron belong

evidently to the subgenus Jerdonia of the genus Cyathopoma, the oper-

culum being discoidal and somewhat biconcave, as in Cyclotus. Both

Cyathopoma and Jerdonia are Indian groups, not hitherto reported

from China or from any part of the Japanese Empire.

DIPLOMMATINIDJE.

The Diplommatinas of Japan and the Riukiu Islands are very closely

related to those of China. Besides Adelopoma,
1 two subgenera or

sections of Diplommatina are represented.

I. Constriction at the beginning of the last whorl, in front, or on the

latter part of the penultimate whorl on the right side
;
a palatal

plica and a parietal or "spiral" lamella developed in front of

the constriction, to which the columellar lamella also extends,
Section Sinica Mlldff.

II. Constriction in the first part of the penultimate whorl, on the

front or left side; the columellar lamella therefore nearly two
whorls long; a palatal plica but no parietal lamella developed,

Section Angigaster, type D. vespa P. and H.

Sinica2 includes all of the known Japanese and Riukiuan species

1

Nautilus, XVII, p. 59.
2 Vide Jahrb. D. Malak. Ges., XII, 1885, p. 369. The type of Sinica is

matina sculptilis Mlldff., from the Chinese province Guang-dung.
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except D. vespa, which represents a line of differentiation parallel to

the Bornean Paradiancta.

Diplommatina tosana n. sp.

Shell imperforate, cylindric, the upper third conical, tapering; light

red, darker red toward the apex, paler and sometimes more of a yellow

tint toward the last whorl; closely, finely and delicately rib-striate

throughout, the striae becoming more widely spaced on the cone, the

first whorl smooth. Whorls 6, the last rounded below, ascending in

front. The weakly marked constriction near the end of the penulti-

mate whorl is close to the peristome, being immediately behind it. The

aperture is round-ovate; peristome narrowly reflexed, strengthened by
a "

collar" or lamella a short distance behind it. The parietal callous

extends nearly to the suture above. The columellar lamella is strong.

Palatal plica long, visible through the parietal callous, and not

extending beyond it.

Length 3, diam. 1.7 mm.

Nogawa, Tosa. Types No. 84,190, A. N. S. P., from No. 1,026 of

Mr. Hirase's collection.

The constriction and palatal plica lie farther back than in D. cassa,

which is also a more slender species.

Diplommatina tosanella n. sp.

This form is very similar to D. kyushuensis in contour and appear-
ance. The last two whorls are dull red, the rest of the spire bright

orange-red. Sculpture of fine close rib-striae on the last two whorls,

while on the spire the intervals between riblets are about twice as wide.

Whorls nearly 6J, convex, the slight constriction being in the middle

of the front side, visible externally as an oblique light line; the last

whorl is rounded below. Aperture nearly circular, the peristome thick-

ened outside. Parietal callous rather small, not approaching the

suture above. The columellar tooth is small. Palatal plica short,

wholly to the left of the parietal callous and situated as high as its

upper edge. The columellar and spiral lamellae and palatal plica are

low inside, not nearly so strong as in D. kyushuensis.
Alt. 2.6, diam 1.3 mm.

Nogawa, Tosa. Types No. 87,642, A. N. S. P., from No. l,026a of

Mr. Hirase's collection.

D. cassa is decidedly more cylindrical and more evenly striate than

this species.

Diplommatina gibbera n. sp.

Shell cylindric below, the upper half tapering in a rather long straight
cone

; varying from dull red with an orange lip to nearly white, with the
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lip pale yellowish Very delicately and evenly striate throughout.
Whorls 6J, convex, the last whorl very obtusely angular at the base,

very much swollen on the ventral face to the left of the parietal callous.

It is distinctly constricted in front, at or shortly in front of the inser-

tion of the outer lip. The aperture is very irregular in shape, the

peristome strongly thickened outside, bevelled and obtuse, the back

of the lip-thickening being white. Columellar margin straightened,

vertical, the columella bearing a strong tooth. Parietal callous ex-

tending in a rather narrow lobe nearly to the suture. Palatal plica

long, in large part overlaid by the parietal callous.

Alt. 3, diam. 1.6 mm.

Nomimura, Tosa. Types No. 87,643, A. N. S. P., from No. 1,027 of

Mr. Hirase's collection.

This species is readily distinguished y the conspicuous swelling of

the last whorl in front of the aperture. The tapering portion of the

spire is longer than in most allied species.

Diplommatina goniobasis n. sp.

Shell cylindric below, tapering and conic above, dull red. Surface

finely and evenly striate. Whorls 6J, convex, the last ascending in

front, becoming biangular on its last half, the angles obtuse, one near

the suture, the other bounding the flattened basal area, the surface

between the angles being flattened. The constriction is at the termi-

nation of the outer lip. The aperture is very irregular in shape, the

lip heavily thickened with a wide but rather thin external rib. Colu-

mella vertical, short, with a very strong horizontal lamella. The pala-

tal plica is short and wholly covered by the parietal callous, which

extends nearly to the suture.

Alt. 2.7, diam. 1.4 mm.

Irazuyama, Tosa. Types No. 87,646, A. N. S. P., from No. 1,178

of Mr. Hirase's collection. Also a variety from Onomura, Tosa (l,027a).

This species is very distinct by its irregular aperture, strong colu-

mellar lamella and peristome, and the biangular last whorl. It is

related to D. gibbera.

D. g. onoensis n. subsp.

The specimens from Onomura, Tosa, are dirty yellowish in color,

with the two angles of the last whorl less strong and the constriction a

little more receding, so that it falls behind the insertion of the outer

UP.

Diplommatina kyushuensis n. sp.

Shell obesely fusiform, the penultimate whorl largest, those above

tapering regularly, the last whorl also smaller. Pale yellowish-brown,
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sometimes whitish. Sculpture of very fine, low and delicate vertical

striae, obsolete on the front of the last whorl, and often largely lost by
wear. Whorls 6J, convex, the constriction at the beginning of the last

whorl, above the insertion of the outer lip; last whorl rounded below.

Aperture vertical, subcircular, the peristome reflexed, thickened within,

continuous in a delicate callous with raised edge across the parietal

wall; somewhat angular at the junction of the columellar and basal

margins. Columellar lamella strong at the mouth and opposite the

palatal plica. Palatal plica strong and long, its inner end only under

the parietal callous. Spiral lamella long but rather low.

Alt. 2.7, diam. 1.5mm.

Kagoshima, Satsuma. Types No. 81,896, A. N. S. P., from No. 702

of Mr. Hirase's collection. It has been sent also from Kami-Koshi-

kijima, Satsuma; Watarimura, Kiyoragi and Fukuregi in Higo; Sa-

ganoseki, Bungo; and Obi, Huga.
We formerly considered these forms to belong to D. cassa; but

further study has shown them to be shorter and less cylindric than

cassa, with a more ventrally situated and more distinct constriction.

D. cassa has not yet been found in Kyushu, and D. kyushuensis has

not occurred in Hondo or Shikoku. The form from Kami-Koshiki-

jima, Satsuma, is slightly smaller and more slender. Most species of

these islets show more or less modification.

Diplommatina tokunoshimana n. sp.

Shell conic above, cylindric below, dull reddish, rather closely, finely

and delicately striate. Whorls 6, moderately convex, the last rounded

below, strongly ascending in front. Constriction slight, just in front

of the upper insertion of the peristome. Aperture circular, with a
notch at the base of the columella, the peristome thick, thickened out-

side. Columella straight. Columellar tooth strong. Parietal cal-

lous large, approaching the suture above. Palatal plica moderately

long, situated under the parietal callous.

Length 3.3, diam. 2 mm.

Tokunoshima, Osumi. Types No. 87,649, A. N. S. P., from No. 1,217
of Mr. Hirase's collection.

Very peculiar by the spout-like base of the aperture, unlike any
other species of Japan or the Riukiu Islands.

Diplommatina ventriosa n. sp.

Shell obese-fusiform, the penultimate whorl large and swollen, the

spire conic, last whorl smaller; dull reddish-brown; evenly, closely
and almost obsoletely striate. Whorls 6, very convex, the last well

rounded. Constriction slight, situated in front of the insertion of the
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outer lip. Aperture subcircular, the peristome expanded, thickened;

baso-columellar margin rounded. Columellar tooth small. Parietal

callous rather large. Palatal plica long, partially covered by the cal-

lous.

Length 2.8, diam. 1.6 mm.

Length 2.8, diam. 1.4 mm.

Kumejima, Riukiu. Types No. 87,629, A. N. S. P., from No. 1,288

of Mr. Hirase's collection.

Related to D. oshimce, but the whole shell is wider and the back of

the last whorl is convex, not flattened and tapering as in that species.

Diplommatina kumejimana n. sp.

The lower half of the shell is cylindric, the upper half tapering in a

long cone; dull red; evenly, delicately striate. Whorls 7, convex, the

last whorl convex below, ascending in front. The constriction is at

the end of the penultimate whorl, close behind the upper insertion of

the peristome. The aperture is circular; peristome thickened and

reflexed. Columella arcuate, with a small columellar tooth. Parietal

callous approaching the suture above. Palatal plica moderately long,

wholly under the callous.

Length 3, diam. 1.4 mm.

Kumejima, Riukiu. Types No. 87,654, A. N. S. P., from No. l,288o

of Mr. Hirasc's collection.

Related to D. oshimce, but the sculpture of the spire is finer, and the

constriction is behind the peristome, wrhile in D. oshimoe it is in front,

above the aperture.

Diplommatina lateralis n. sp.

The upper half of the shell is long-conic, the lower half cylindric,

but the penultimate whorl is contracted on the right side. Dull

brownish-yellow, evenly, delicately striate. Whorls 7J to 7J, convex,

the last well rounded, somewhat ascending in front. Constriction

lateral, on the penultimate whorl some distance behind the lip. Aper-
ture subcircular, the lip thickened, expanded and reflexed. Columella

bearing a quite small tooth. Parietal callous not extensive. The pala-

tal plica is concealed by the suture, from its recession following the

constriction.

Length 3, diam. 1.6 mm.

Miyakojima, Riukiu. Types No. 87,636, A. N. S. P., from No. 1,298

of Mr. Hirase's collection.

This species is well distinguished by the lateral constriction.

Diplommatina immersidens n. sp.

Shell convexly tapering above the penultimate whorl, dull red,

evenly sculptured with delicate, not close rib-striae. Whorls 7J, convex,
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the last rounded below. Constriction slight, immediately in front

of the upper insertion of the outer lip. Aperture subcircular, the peris-

tome thin and reflexed, a little thickened within. Columellar tooth

hardly visible in a front view, strongerVithin. Parietal callous exten-

sive. Palatal plica long, partly under the callous, partly projecting

beyond it.

Length 3.7, diam. 1.7 mm.

Miyakojima, Riukiu. Types No. 87,655, A. N. S. P., from No. 1,299

of Mr. Hirase's collection.

This is the largest Sinica of the Riukiu Islands which we have yet

obtained. The columellar tooth is very small in a front view.

Diplommatina vespa n. sp.

Shell oblong, the upper third conic, the rest subcylindric ;
dull red

or ashy brown. Sculptured with delicate rib-strise which are fine and

close on the cylindric portion of the shell, much more widely spaced

upon the conic spire, the first 1J whorls smooth. Whorls 8 to 8J, very

convex. The penultimate whorl abruptly contracts in front or on the

left side and continues narrow to the end, the last whorl being of nor-

mal proportions and very convex throughout. The aperture is sub-

circular, the lip broadly expanded and reflexed. The columellar la-

mella is rather small at the mouth, but larger inside. It ascends nearly

two whorls, to the constriction, where there is also a rather small

palatal plica, but no parietal spiral lamella.

Length 3.9, diam. 1.8 mm.

Length 3.7, diam. 1.7 mm.

Length 3.5, diam. 1.7 mm.

Miyakojima, Riukiu. Types No. 87,634, A. N. S. P., from No. 1,297

of Mr. Hirase's collection.

The closing apparatus recedes much more deeply in this than in

other Japanese Diplommatinas, but it does not lie quite so far back as

in a Bornean group of which D. everetti Smith is typical, called Paradi-

ancta
}
and subordinated to the genus Diancta by von Mollendorff and

Kobelt, whose classification of the Diplommatinidce shows some strange

groupings for which no reason is apparent. The section Metadiancta

Mlldff., based upon a series of Diplommatinas from the northeastern

frontier of India, has also some similarity. These forms as described

by Godwin-Austin are characterized by the position of the constriction,

which is on the side, near the end of the penultimate whorl, behind the

peristome, as in D. lateralis and kumejimana, described above, but

differing from them in the deficient internal armature.

It seems that in various places forms of Diplommatina have inde-
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pendently arisen having a tendency toward recession of the closing

apparatus.
HELIOINID^J.

Helicina verecunda degener n. subsp.

Similar to H. verecunda Old., except that it is decidedly smaller and

somewhat more elevated.

Alt. 3.2, diam. 4.3 mm.

Okinoerabushima, Osumi. Types No. 87,686, A. N. S. P., from No.

1,255 of Mr. Hirase's collection. Also Yoronjima, Osumi (l,255a).

HELIOID^J.

Eulota (JEgista) friedeliana var. humerosa n. n.

This name is to replace that of E. friedeliana goniosoma P. and H.,

preoccupied.

Eulota (JEgista) omma n. sp.

The shell has the general shape of E. oculus (Pfr.). It is yellowish

olivaceous-brown, densely obliquely striate above, more glossy and

smoother below, the first two whorls nearly smooth. Whorls 7, but

slightly convex, enlarging slowly and regularly ;
the last whorl slightly

deflexed in front, obtusely angular at the periphery, the base very con-

vex. The deep and ample umbilicus is nearly one-third the diameter

of the shell; its last half-whorl enlarges more rapidly. The aperture
is rather small, hardly larger than the umbilicus, oblique, rounded, the

preceding whorl excising about one-fourth of the circle. Peristome

narrowly reflexed throughout, the columellar margin very steeply

ascending, hardly dilated.

Alt. 10.5, diam. 17 mm. (Taramajima, No. 87,574).

Alt. 11.5, diam. 19 mm. (Taramajima, fossil, No. 87,575).

Alt, 10, diam. 18 mm. (Riukiu, No. 83,917).

Taramajima, Riukiu. Types No. 87,574, A. N. S. P., from No. 998a

of Mr. Hirase's collection. Also found fossil in sand at the shore, No.

87,575 (Hirase's No. 9986).

This species was at first thought to be the Formosan jEgista sub-

chinensis 'NevilP Mlldff.,
3 but further study of the description and

the finding of a Formosan specimen in the collection of the Academy
have shown that material differences exist between the Formosan and

Riukiuan forms. In subchinensis the columellar margin slopes to

the insertion instead of rising almost vertically as in E. omma much
more steeply in fact than in E. oculus, which is the most closely related

species.

3 Jahrb. d. D. Malak. Ges., XI, p. 355, PI. 7, fig. 8.
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In each of the three lots examined a small form occurs with the

larger shells. Three of these smaller specimens measure:

Alt. 7.5, diam. 14.4 mm.
;
whorls 6.

Alt. 9, diam. 15.5 mm.; whorls 6f (fossil).

Alt. 8, diam. 14.5 mm.
;
whorls 6.

The color also in the small form is concentrated, being of decidedly
darker shade than in the larger shells.

The names E. omma and E. oculus allude to the appearance
of the basal aspect of the shell a dark pupil-like umbilicus surrounded

by a brownish band, like the iris of the eye.

Eulota (Euhadra) okinoerabuensis n. sp.

Shell very narrowly umbilicate, moderately depressed with conoidal

spire. The specimens are fossil, white with a narrow reddish band

above the periphery. The surface in the best preserved specimens
is glossy, sculptured with weak wrinkles along growth-lines, and very

fine, faint, close spiral striae. Whorls about 5}, slowly increasing,

convex, the last rounded below and at the periphery, very slightly

deflexed in front. The aperture is slightly oblique, lunate, the lip thin,,

narrowly expanded, slightly reflexed, dilated at the axis, half covering
the small umbilicus.

Alt. 21, diam. 27.5 mm.
Alt. 19.5, diam. 26 mm.

Okinoerabu-shima, Osumi, in sand on the seashore. Types No.

87,542, A. N. S. P., from No. 1,252 of Mr. Hirase's collection.

This is a small, elevated member of the group of E. mercatoria, as

yet only found fossil. The very small umbilicus and elevated spire

give it something the appearance of the large form of E. submandarina

of Yakushima.

Eulota callizona montivaga n. subsp.

This race resembles E. c. minor Gude in general appearance, but it

is more conic, less globose. The aperture consequently is lower and

wider.

The color is (1) either yellow, with a light reddish-brown peripheral!

belt, a darker streak at the back of the lip, and some tinting with the

same color around the umbilicus, or (2) greenish-yellow, with three

blackish-brown bands, the first one very narrow, bordering the suture,

the second wide, at the periphery, and the third is a circular area cover-

ing the greater part of the base. The lip is purplish in all specimens

seen.

Alt. 23, diam. 28.5 mm.
Alt. 19, diam. 24 mm.
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Irazuyama, Tosa. Types No. 85,740, A. N. S. P., from No. 1,100 of

Mr. Hirase's collection.

Eulota (Acusta) despecta ikiensis n. subsp.

A small, rather thin, globose race, less depressed than E. d. kikaiensis,

thinner, and with no roseate streaks, the peristome not pink-lipped ,

though the columella is pale flesh-tinted. It is weakly, irregularly

wrinkle-striate, showing traces of spiral striation in places; pale yel-

lowish-corneous or greenish, with narrow yellowish-brown streaks,

the early whorls delicately flesh-tinted.

Whorls 5 to 5J.

Alt. 15, diam. 15 mm.
Alt. 14, diam. 14 mm.

Yawata, Iki. Types No. 84,881, A. N. S. P., from No. 1,087 of

Mr. Hirase's collection.

Eulota (Acusta) despecta prsetenuis n. subsp.

This form is very thin and light, like E. sieboldiana, from which it

differs by the decidedly open umbilicus (like that of E. despecta) and

by being distinctly decussate throughout, with close spiral striae

crossing the oblique, irregular growth-wrinkles. Whorls 5J. Color

light greenish-yellow or yellowish-green.

Alt. 20.5, diam. 25 mm.
Alt. 21, diam. 23.5 mm.

Kuchinoerabu-shima, Osumi. Types No. 87,559, A. N. S. P., from

No. 394a of Mr. Hirase's collection.

This is one of those perplexing forms which unite characters of two

very distinct species. It might be treated as a subspecies of E. sie-

boldiana, of E. despecta, or a distinct species, according to the weight
one places upon this or that feature. Indeed, one of us had provision-

ally ranked it under sieboldiana as a variety. Its geographic location

is between the areas of the two Japanese Acustas E. sieboldiana rang-

ing from Kyushu north, and E. despecta inhabiting the Riukiu Islands.

Eulota nioyaka n. sp.

Shell umbilicate, globose-depressed, thin, glossy, pale yellowish-

corneous, faintly marked with fine growth-wrinkles. Spire low conoid ;

whorls 5, convex, the last rounded peripherally, convex below,

slightly descending in front. Aperture roundly lunate, oblique, the

peristome white, thin, expanded and narrowly reflexed.

Alt. 6, diam. 8.6, width of umbilicus 1.5 mm.
Alt. 6, diam. 8 mm.
Alt. 5.8, diam. 7.6 mm.
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Toba, Shima. Types No. 87,656, A. N. S. P., from No. 5a of Mr.

Hirase's collection.

This is a larger species than E. commoda A. Ad., with less conic spire

and better developed peristome.

Trishoplita nitens n. sp.

Shell umbilicate, depressed, with very low conoid spire, obtusely

angular periphery and convex base
; thin, glossy, rather bright green-

ish-yellow, the earlier whorls denuded and bluish-white. Surface

weakly marked with wrinkles along growth-lines, and showing some

very faint spiral striae on the base. Whorls 5, slowly increasing, the

last wide, slightly deflexed in front. Aperture oblique, oval-lunate, the

peristome thin, narrowly expanded.
Alt. 6.5, diam. 11.5, width of umbilicus 2 mm.

Tokunoshima, Osumi. Types No. 87,598, A. N. S. P., from No.

1,231 of Mr. Hirase's collection.

A very bright, glossy and -depressed species, of a genus not before

reported from any island south of Kyushu.
Chloritis obscurus n. sp.

Shell umbilicate, somewhat depressed, the spire low-conoidal
; thin,

and dull, dark brown. Surface lusterless, slightly striate and indis-

tinctly punctate in places, the points bearing no hairs

and rather irregularly spaced. Whorls nearly 5, the last

about double the width of

the preceding, very slightly

descending at the aperture,

rounded at the periphery.

Aperture broadly lunato-

oblique, the peristome thin,

( ?S) brown, narrowly expanded
V J throughout, more broadly

dilated at the umbilical

insertion.

Alt. 9, greater diam. 13, lesser diam.

11.3mm.; umbilicus 1.8 mm. wide.

Tokunoshima, Osumi. Type No.

1,227 of Mr. Hirase's collection.

A small, dull species, known by
a single specimen, but very unlike

any other Riukiuan or Japanese species

yet known. The convex spire and

expanded lip, as well as the very "obscure punctulation, are its more

prominent characteristics.

Surface x 25 ;
one square

millimeter indicated.
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The surface under a strong magnification is seen to be very densely,

microscopically, irregularly granulate (this sculpture too small to be

shown in the figure), and set with low, rounded or oblong grains

arranged more or less obviously in oblique lines, in most places less

regular than where the figure was taken, on the upper part of the last

whorl, a short distance behind the aperture. The whitish apical whorl

seems to be slightly rugose, but not punctate.

Chloritis tosanus osumiensis n. subsp.

This form agrees in shape and color with C. tosanus, but it differs

in being smaller, with the hairs a little more widely spaced. The spire

is somewhat convex, with the apex turned down; whorls 4; lip thin

and sharp.

Alt. 9, diam. 14.5 mm.

Koneshima, Osumi. Types No. 87,339, A. N. S. P., from No. 1,248

of Mr. Hirase's collection.

Koneshima is a place on the western coast of Osumi, on Kago-shima

Bay, about opposite the southern extremity of Satsuma.

Ganesella tokunoshimana n. sp.

Shell narrowly umbilicate, globose-conoid al, thin, the outlines of

the spire convex, apex very obtuse. Yellow, with (1) four black-brown

bands, a narrow one below the suture, a wide one at and above the

periphery, a narrower band midway between periphery and umbilicus,

and a fourth band inside the umbilicus, or (2) very pale reddish-brown

fading to yellowish near the suture and on the base, with a narrow

light band at the periphery.

Surface glossy, the first 2 whorls smooth
;
then faint growth-lines

and spiral striae appear ;
these become progressively stronger, the last

whorl being covered with close incised spirals. Whorls 5J, convex,

the last but slightly or not deflexed in front, angular or subangular at

the periphery in front, becoming rounded on the last half or third, con-

vex beneath. The aperture is oblique, widely lunate, colored within

like the outside. The lip is thin, narrowly reflexed, white, at least at

the edge, dark at the ends of the bands, the columellar margin dilated.

Alt. 21, diam. 26 mm.
Alt. 22, diam. 26.2 mm.

Tokunoshima, Osumi. Type No. 87,595, A. N. S. P., from No. 1,213

of Mr. Hirase's collection.

This beautiful species stands close to G. adelince of Oshima and G.

sororcula of Kikaiga-shima, but differs from both in the obtuse spire,

the early whorls being depressed. It is less closely related to G.
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largillierti of Okinawa, that species having the umbilicus far smaller,

no noticeable spiral striation, and a conic spire.

Ganesella myomphala okinoshimana n. subsp.

Shell imperforate, smaller than G. myomphala, with a much wider

(1.5 to 2 mm.) peripheral dark band. Whorls 6J to 6J.

Alt. 23.5, diam. 31 mm.
Alt. 18.5, diam. 28 mm.

Okinoshima, Tosa. Types No. 80,822 and 87,644, A. N. S. P., from

No. 583 of Mr. Hirase's collection.

Like G. m. minor Glide, of Awaji, this is a small insular form, but

doubtless independently evolved.

Ganesella selasia textilis n. subsp.

Similar to G. selasia in the somewhat triangular aperture and rather

large umbilicus, but differing in the following respects: The spire is

lower, more convexly conoidal; the surface is very minutely, obso-

letely and irregularly granulose in places, and there are irregular spiral

lines on the base, especially near the umbilicus; just above the periph-

ery there is a very faint brown band
; and, finally, the lip is white and

thicker than in selasia. Whorls about 5J, the last slightly deflexed in

front and noticeably contracted behind the peristome.

Alt. 12.5, diam. 17 mm.
Alt. 12.7, diam. 16.5 mm.

Arakura, Tosa. Types No. 84,778, A. N. S. P., from No. 1,035 of

Mr. Hirase's collection.

Ganesella selasia zonata n. subsp.

The shell is much more depressed than G. selasia or G. s. textilis,

openly umbilicate, with low, convexly conoid spire and depressed last

whorl, which is almost angular in front. Surface glossy, very minutely
and densely but subobsoletely granulose. Whorls about 5J, the last

wide, slightly deflexed in front, and usually somewhat contracted

behind the peristome. The aperture is subtriangular, the lip white and

somewhat thickened. The shell is light brown or corneous-brown,
with a narrow brown band immediately above the periphery, and

ascending the spire just above the suture.

Alt. 14, diam. 19.6 mm.
Alt. 13, diam. 18 mm.

Amasaki, Tosa. Types No. 85,728, A. N. S. P., from No. 1,107 of

Mr. Hirase's collection.

The low spire gives this subspecies an appearance very different from

G. selasia. It is much more closely related to G. s. textilis; and it has

affinity to G. wiegmanniana, also a Shikoku species; but both zonata
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and textilis differ from wiegmanniana in minute sculpture and in the

somewhat triangular shape of the mouth characters allying them to

selasia of Kii. It is quite impossible at present to fix definitely the

status of many of these forms, which often have affinities with several

very dissimilar species. In the series of selasia, textilis, zonata and

wiegmanniana the umbilicus is much larger than in G. japonica, G.

jerruginea and the forms grouping around them.

STREETAXID^S.
Ennea iwakawa miyakojimana n. subsp.

This race resembles E. i. oshimana, but the parietal lamella is longer

and more slender and approaches nearer to the upper palatal tubercle.

The striation is finer and closer. Whorls 8.

Length 4, diam. 1.7 mm.

Miyakojima, Riukiu. Types No. 87,637, A. N. S. P., from No. 1,300

of Mr. Hirase's collection.

VERTIG-INID^J.

Vertigo hirasei glans n. subsp.

Shell shorter than V. hirasei, with the suture less impressed. Teeth

practically typical.

Okinoerabushima, Osumi. Types No. 87,689, A. N. S. P., from No.

1,261 of Mr. Hirase's collection.

Vertigo hirasei okinoerabuensis n. subsp.

Shell larger than V. hirasei, with 4J whorls. There is an upper

palatal plica developed in addition to the teeth present in V. hirasei.

Color pale brownish-corneous, translucent. Length 1.7 mm.

Okinoerabushima, Osumi. Types No. 87,690, A. N. S. P., from No.

l,261a of Mr. Hirase's collection.

Pupa insulivaga n. sp.

Shell very small, cylindrical, obtuse at the ends, ashy-brownish, thin

and smooth. Whorls 6J, convex, separated by an impressed suture.

Aperture truncate-ovate, with an obtuse, wide, deeply seated colu-

mellar prominence, and a short lower palatal fold in the throat. The

peristome is thin, just perceptibly expanded at the edge; right margin

straightened in the middle, arcuate above.

Length 1.7, diam. .8 mm.

Yoronjima, Osumi. Types No. 87,624, A. N. S. P., from No. 1,264

of Mr. Hirase's collection.

This minute, cylindrical species is very unlike any hitherto known

from the region, but closely resembles P. minutissima Hartm. of central
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Europe. The latter, however, is a slightly larger species with strongly

striate surface, while insulivaga is smooth. The palatal plica also

differentiates the snail of Yoronjima from its European relative.

ZONITIDJE.

Trochomorpha cultrata n. sp.

Shell openly umbilicate, much depressed, the spire low-conic, base

convex; light reddish-brown, rather thin. Surface slightly shining,

very minutely striate, the lower surface most minutely decussate with

spiral striae. Whorls 6f, the first two convex, the rest convex below

the suture, concave above the following suture. Last whorl very

acutely carinate, concave above and below the keel, distinctly angular

around the conic umbilicus. Aperture small, oblique, rhombic, with

thin, unexpanded peristome.

Alt. 7, diam. 20 mm.

Tokunoshima, Osumi. Types No. 87,502, A. N. S. P., from No.

631a of Mr. Hirase's collection.

This species is much more depressed than T. gouldiana, with much
more widely open umbilicus. T. horiomphala Pfr. is a still more

depressed species, with a distinct keel around the umbilicus.

Trochomorpha cultrata esuritor n. var.

Similar to T. cultrata, but decidedly smaller, and somewhat less

depressed.

Alt. 6, diam. 16.5 mm., whorls 6^.

Okino-Akimejima, Osumi. Types No. 87,518, A. N. S. P., from No.

1,246 of Mr. Hirase's collection.

Sitala insignia n. sp.

Shell imperforate, trochiform, thin and fragile, pale yellowish. Sur-

face minutely striate spirally, and with rather coarse, low wrinkles of

growth. Whorls nearly 3, the first 1J very convex, the rest flatly

sloping, the last whorl acutely carinate, base convex. Aperture large,

very oblique, angular at the position of the keel, the peristome thin and

simple.

Alt. 1, diam. 1.7 mm.

Irazuyama, Tosa. Types No. 87,530, A. N. S. P., from No. 1,179 of

Mr. Hirase's collection.

This is a remarkable species, not like any other Japanese or Indian

Sitala known to us. Though very small, it seems to be mature, and
could not be the young of any known species of the region.

Sitala latissima oonica n. subsp.

Similar to S. latissima, but paler and more elevated.

Yoronjima, Osumi. Types No. 87,573, A. N. S. P., from No. 9536 of

Mr. Hirase's collection.
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Kaliella kikaigashimae n. sp.

Shell imperforate, thin, pale yellowish, somewhat translucent,

glossy; trochiform, the outlines of the spire nearly straight, the periph-

ery rounded, and the base convex. Whorls nearly 5, convex, parted

by a deeply impressed suture. Aperture broadly crescentic, the colu-

mella subvertical, with reflexed edge.

Alt. 3, diam. 3.5 mm.

Kikaiga-shima, Osumi. Types No. 87,578, A. N. S. P., from No.

1,063 of Mr. Hirase's collection.

This species is quite unlike any reported hitherto from the Riukiu

Islands. It is much larger than K. bimaris, the most nearly related

of the Riukiu species, the color is paler and the aperture a more ample
crescent. It is the first Kaliella to be found on Kikaiga-shima.

Kaliella humiliconus n. sp.

Shell perforate, amber-colored, somewhat dull above, glossy beneath;
conic above the spire with nearly straight, slightly convex lateral out-

lines and obtuse apex, the periphery carinate, base convex. Whorls

5J, convex, separated by an impressed suture. Aperture truncate-

crescentic, the columella vertical, its edge dilated and reflexed.

Alt. 2.6, diam. 3.6 mm.

Gokashomura, Ise. Types No. 87,928, A. N. S. P., from No. 1,169

of Mr. Hirase's collection.

This species is closely related to K. sororcula, but is smaller and has

a vertical, not sloping columella. It is not so elevated as K. higash-

iyamana.

Kaliella okinoshimana n. sp.

Shell imperforate, trochoidal, elevated, amber colored, subtrans-

lucent, glossy. The outlines of the spire are very slightly convex,,

nearly straight. Apex obtuse
;
the periphery has a delicately project-

ing acute keel, and the base is convex. Whorls 6J, slightly convex..

Suture narrowly margined above. The aperture is squarish-oblong, a.

little curved. Columella short, subvertical, with dilated edge.
Alt. 4, diam. 4.7 mm.

Okinoshima, Tosa. Types No. 87,929, A. N. S. P., from No. 1,182
of Mr. Hirase's collection.

This species stands near K. sororcula, but it has a more glossy surface

and the columella is vertical. It is a larger and more elevated shell

than K. humiliconus.

Kaliella bimaris n. sp.

Shell small, subperforate, brownish-yellow, rather dull above, glossy

beneath; trochiform, the outlines of the spire slightly convex, the

41
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periphery rounded, base convex, deeply indented in the middle.

Whorls 5J, very convex, parted by a deeply impressed suture. Aper-
ture lunate, the columellar margin broadly dilated and reflexed.

Alt. 2.1, diam. 2.3 mm.
Naha, Okinawa Island, Riukiu. Types No. 87,580, A. N. S. P.,

from No. 1,160 of Mr. Hirase's collection.

This species is intermediate in shape between K. pagoduloides and

K. modesta.

Kaliella gudei persubtilis n. subsp.

Similar to K. gudei of southern Yesso, but perceptibly lower and wider.

Alt. 5, diam. 7 mm.

Toshima, Izu. Types No. 85,766, A. N. S. P., from No. l,091a of

Mr. Hirase's collection. Also Kozujima, Izu, No. 1,091.

The islands of Izu have a fauna of great interest, though it is not

rich in species. Some forms, like Zaptyx in the Clausiliidse and the

varieties of Eulota submandarina, show close affinity to the Riukiu

fauna, and can scarcely have reached these islands in any other way
than by drift along the Black Current. Others, like the present species,

are related to Yesso forms, and probably indicate a former extension

southward upon the main island of species now northern in distribu-

tion.

Xaliella pallida Pils.

This species was described from Hachijo-jima, Izu, in error. It

comes in reality from Mizuma-mura, Izumi. The types are 83,378,

A. N. S. P., from No. 952 of Mr. Hirase's collection.

Microcystina vaga n. sp.

Shell almost imperforate, depressed trochiform, amber-colored, sub-

transparent, smooth and glossy. Spire low-conic with convex outlines.

Whorls 6, convex, slowly increasing, the last subangular at the periph-

ery, convex beneath. Aperture lunate, the columella thickened with

a white callous within, dilated and reflexed above.

Alt. 3.1, diam. 4.3 mm.

Muya, Awa, Shikoku. Types No. 84,439, A. N. S. P., from No. 1,006

of Mr. Hirase's collection. Also from Iwaya, Awaji (No. l,006a),

Midzuma, Idzumi (606c), Gojo, Yamato (606), and Hakusan, Kaga

(973).

There are more whorls than in M. tanegashimce. M. obtusangula is

a more depressed species.

Microcystina lampra n. sp.

Shell perforate, depressed-trochifofm, pale amber colored, subtrans-

parent, smooth and glossy. Spire low-conoid, with slightly convex
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outlines; apex obtuse. Whorls 5J, convex, slowly widening, the last

rounded at the periphery, convex beneath. Aperture crescentic;

columella arcuate, calloused within, the margin dilated and narrowly
reflexed above.

Alt. 2.9, diam. 4 mm.

Yakushima, Osumi. Types No. 87,558, A. N. S. P., from No. 1,282

of Mr. Hirase's collection. Also No. l,282a from Kuchinoerabushima,
Osumi.

This species closely imitates M. vaga, but it is readily distinguishable

by the rounded, not angular, last whorl. The whorls are more closely

coiled than in M. tanegashimce, and larger than M . yakuensis. Some

specimens from Matsubara-mura, Echizen (Mr. Hirase's No. 6066),

where M. vaga would be expected, seem to be M. lampra.
This group of species is somewhat difficult. M. tanegashimce is a

larger species than M. yakuensis, more depressed than vaga or lampra,
with fewer whorls, the last one wider. M. yakuensis is probably iden-

tical with M. nuda, and both stand close to M. hilgendorfii Reinh. ; but

that is described as whitish "albida" while the others are yellow or

amber colored. M. circumdata differs from all of the above species

in being spirally striate.

Macrochlamys dulcis koshikijimana n. subsp.

This form has the shape and microscopic spiral striation of M. dulcis

Pils., with the same number of whorls, but the spire is more elevated,

and viewed from above it is wider.

Alt. 7, greater diam. 12, lesser 10.5 mm.; width of spire 7 mm.

Shimo-Koshikijima, Satsuma. Types No. 87,521, A. N. S. P., from

No. 1,236 of Mr. Hirase's collection.

In a specimen of M . dulcis of the same diameter the spire is a milli-

meter narrower.

Maorochlamys subelimatus n. sp.

Shell perforate, depressed, pale yellow, translucent, smooth and

glossy. Spire very low-conic. Whorls 4J, slowly increasing, the last

very wide, double the width of the preceding, rounded at the periphery
and base, indented around the perforation. Aperture slightly oblique,

lunate, the lip thin and simple, a trifle dilated at the columellar inser-

tion.

Alt. 2.5, diam. 4 mm.

Tokunoshima, Osumi. Types No. 87,553, A. N. S. P., from No.

1,286 of Mr. Hirase's collection.

This species differs from M. semisericatus by the more glossy upper



636 PROCEEDINGS OF THE ACADEMY OF [Sept.,

surface. It has a half whorl more, the last one embracing more of the

preceding whorl, causing the aperture to be more narrowly lunar.

The last whorl is much wider, viewed from above, than in the species

of Microcystina of similar size.

Macrochlamys gudei inclytus n. subsp.

Shell similar to M. gudei, but larger.

Alt. 9, diam. 13.5 mm.

Tokunoshima, Osumi. Types No. 87,509, A. N. S. P., from No.

1,208 of Mr. Hirase's collection.

Zonitoides apertus n. sp.

The shell is depressed, widely, openly umbilicate, the spire but

slightly convex. Pale greenish corneous-brown when fresh,
" dead "

shells light brown. Surface glossy, closely, deeply and a little irregu-

larly striate throughout except the first whorl which is nearly smooth.

There are no spiral striae. Whorls 4, slowly increasing at first, the

last whorl much wider, double the width of .the penultimate, rounded

at the periphery. Aperture oblique, oval-lunate, decidedly wider than

high, the peristome simple as usual.

Alt. 2.1, diam. 4.7 mm.

Okinoerabushima, Osumi. Types No. 87,522, A. N. S. P., from No.

1,258 of Mr. Hirase's collection.

Very distinct by its discoidal form, wide last whorl and strongly

striate surface.

Hirasea insignis n. sp.

Shell imperforate, depressed, with low-conic spire and convex base,

impressed in the center. Brown. Very finely and regularly striate

radially above, smooth below. Whorls 5, convex, very slowly widen-

ing. Aperture crescentic, narrow, the lip strengthened by a strong
white rib within, abruptly stopping short of the upper insertion. A
long, erect callous lamina stands at the edge of the parietal callous.

Alb. 2, diam. 3.5 mm.

Mukojima, Ogasawara. Types No. 87,514, A. N. S. P., from No.

1,194 of Mr. Hirase's collection.

Like Brazieria in its parietal barrier, and the only known Ogasa-
waran species with this structure.

ENDODONTIDJB.
Punctum atomus n. sp.

Shell minute, moderately umbilicate, pale yellow, glossy, sculptured
with sharp, close striae and very fine spirals. Whorls 3, convex, sepa-
rated by a deeply impressed suture, the last whorl well rounded at the
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periphery and beneath. Aperture rounded-lunate, the lip simple and

acute.

Alt. .5, diam. 1 mm.
Nishigo, Uzen. Types No. 87,933, A. N. S. P., from No. 1,266 of

Mr. Hirase's collection.

This species is the size of P. japonicum or somewhat smaller, but

differs from that by its fine sculpture, without wide-spaced riblets.

Punctum rota n. sp.

Shell moderately umbilicate, pale greenish-corneous or olive-brown,

shining, sculptured with delicate, wide-spaced oblique riblets, the in-

tervals finely striate. Spire low-conic. Whorls 3, convex, the last

rounded peripherally and beneath. Aperture quite oblique, rounded,

nearly one-third of the circle excised by the penultimate whorl. Peris-

tome thin, the columellar margin dilated at the insertion.

Alt. 1, diam. 1.7 mm.

Nishigo, Uzen. Types No. 87,930, A. N. S. P.
v
from No. 1,191 of

Mr. Hirase's collection. Also occurs at Kyoto, Yamashiro, No. 1,221

of Mr. Hirase's collection.

This form is more elevated and more rounded peripherally than P.

pretiosum Gude. The umbilicus is larger than in P. morseanum. Very
similar specimens, but of perceptibly darker brown color, were collected

on Okinoerabushima, Osumi. Although so distant from the type

locality, I can find no other distinctive characters.

ACHATINID^E.

Opeas brevispira n. sp.

Shell openly perforate, oblong, very short for the genus, corneous,

translucent, glossy, finely wrinkle-striate, the striae arcuate. Spire

short, regularly tapering to the obtuse apex. Whorls 5J, moderately
convex. Aperture long, rhombic-ovate, the outer lip arched forward

in the middle, columellar lip reflexed, not adnate except at the insertion,

columella straight.

Length 6, diam. 3, length of aperture 2.6 mm.
Kashima, Harima (Mr. Y. Hirase). Types No. 79,097, Coll. A. N.

S. P.

Similar to 0. kyotoensis in the obtuse apex, open perforation and stri-

ation, but differing in being very much shorter and broader. The short

contour is quite unusual in this genus.

Opeas kyotoensis n. sp.

Shell almost imperforate,turreted, translucent, waxen whitish, glossy,

arcuately, inconspicuously wrinkle-striate, smoother below. General
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slope of the sides straight, apex very obtuse. Whorls 7, quite convex,

separated by deeply impressed sutures. Aperture slightly oblique,

somewhat effuse below; outer lip sinuous, thin; columella straight,

vertical, the edge reflexed and appressed except for a minute umbilical

chink.

Length 10, diam. 3.3, longest axis of aperture 3.3 mm.

Length 7, diam. 2.8, longest axis of aperture 2.7 mm.

Kyoto, Yamashiro. Types No. 78,757, A. N. S. P.

The chief character of this species is its blunt, rounded apex. It is

very near 0. prestoni Sykes of Ceylon, but that species is a little less

striate and perceptibly more glabrous.

Opeas obesispira n. sp.

Shell minutely perforate, turreted, translucent, whitish corneous,

the columella visible through the shell; glossy with faint, arcuate

wrinkles. Lateral outlines decidedly convex above. Whorls about 8J,

moderately convex, separated by impressed sutures, which appear to

have a translucent margin below. Aperture subvertical; outer lip

thin, arched forward in the middle, somewhat retracted below. Colu-

mella subvertical, with a distinct spiral twist below; its edge reflexed

above.

Length 12, diam. 3.3, longest axis of aperture 3.3 mm.
Riukiu. Types No. 79,093, A. N. S. P., from No. 4566 of Mr. Hirase's

collection.

This species is smoother and less distinctly perforate than 0. gracile,

and the spire is thicker above, giving quite a different aspect to the

shell. The columellar reflection is narrower than in 0. prestoni Sykes.

All of the shells seen contain rather large white eggs.
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NEW CLAUSILIIDJE OF THE JAPANESE EMPIRE. X.

1JY HENRY A. PILSBRY.

In this tenth1
article upon Japanese Clausiliidce, the species discov-

ered by Mr. Nakada in the Ryukyu Islands and by Mr. Azuma in

Satsuma and its islands, are dealt with, together with a few forms from

other parts of the empire. The two collectors mentioned, working
under Mr. Hirase's direction, have about doubled the number of land

mollusks known from the Ryukyu Islands. Tokunoshima has proved

particularly rich. The transition from the Ryukyuan fauna to that

of Japan proper is found in Yakujima and Tanegashima, Osumi, and

in the Koshikijima group, south of Satsuma. In these islands there

is a strong Ryukyuan strain, but the Kyushu faunal element predomi-
nates.

In the Ryukyu group the Clausiliidce are present in abundance.

Except Stereophcedusa, none of the Japanese groups are represented,

the species I formerly referred to Hemiphcedusa being so far specialized

that they may more properly be segregated as separate groups. Luchu-

phcedusa and the Zaptychoid forms predominate. Some of them are

wonderfully specialized. Dicemtoptyx, for instance, has almost lost

the lunella, which remains as a minute vestige only; the lower palatal

plica has been crowded upward, and its place taken by the dilated

subcolumellar lamella. Oligozaptyx and some Luchuphsedusas are

almost equally modified in other directions. As a whole, the Clau-

siliidce are more specialized than those of either China or Japan,
and bear out the proposition I have elsewhere advanced, that insular

faunas age more rapidly than those of larger or continental areas.

HEMIPH.EDUSOID PHYLUM.

Section MEGALOPH^EDUSA Bttg.

Clausilia ducalis rex n. subsp.

Larger and especially wider throughout than C. ducalis; superior

lamella contiguous to the spiral lamella, but not united with it; prin-

1 Seven papers have appeared under the title "Additions to the Japanese
Land Snail Fauna," Parts II to VIII; one as "Catalogue of Clausiliidae of the

Japanese Empire," and one, "Land Mollusks of the Loo Choo Islands, Clau-
siliida?." All were published in these Proceedings, 1900 to 1903.

52
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cipal plica short; upper palatal plica short but well developed, a low

ridge (lunella) below it.

Length 42, diam. 9 mm.
;
whorls 11.

Length 39, diam. 9 mm.
;
whorls 10.

Amagisan, Izu. Types No. 85,730, A. N. S. P., from No. 1,139 of

Mr. Hirase's collection.

Clausilia cymatodes n. sp. PI. LIV, figs. 29, 30, 31, 32, 33.

Shell rimate, strong, the last two whorls of about equal diameter,

occupying over half the length of the shell, those above rapidly taper-

ing, somewhat attenuate toward the apex. Yellowish-brown.

Surface glossy, sculptured with coarse strong somewhat irregular

ribs, rapidly decreasing to striae on the spire, the early whorls smooth

from wear. Whorls 10J, convex, the last flattened laterally. The

aperture is rhombic-ovate, vertical. Peristome continuous, rather

broadly reflexed and thickened within. Superior lamella marginal,

rather high, continuous with the spiral lamella, which penetrates to a

point above the superior lamella. Inferior lamella low and receding,

thick below, obliquely ascending, as long inside as the spiral lamella.

Subcolumellar lamella emerging. Principal plica dorsal and lateral,

extending past the palatal plicae, of which there are three, lateral in

position.

Length 22, diam. 5 mm.

Length 21, diam. 4.7 mm.
Clausilium (PL LIV, figs. 29, 30, 31) narrow and parallel-sided, obtuse

and obliquely rounded at the apex, bluntly angular in the middle of

the palatal margin, not excised near the filament.

Tajiromura, Osumi. Types No. 87,610, A. N. S. P., from No. 1,249

of Mr. Hirase's collection.

This rib-striate little Megalophcedusa is related to C. hiraseana. It

differs in being much smaller, light colored, not quite so coarsely

sculptured, with emerging subcolumellar lamella. C. nagashimana
of the neighboring province Satsuma is more closely related, but that is

also a large dark form. Both of these species differ widely from

C. cymatodes in the shape of the clausilium, which in cymatodes is very
obtuse at the distal end. The number of palatal plicae will probably

prove to be variable.

Clausilia nagashimana n. sp. PI. LIV, figs. 25, 26, 27, 28.

The shell is similar to C. hiraseana Pils., but it is much more finely

sculptured, and the superior lamella does not reach the margin.

Length 28, diam 6.6 mm.; whorls about 11^.
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The clausilium (PI. LIV, figs. 27, 28) is long and narrow, attenuated

distally, and not excised near the filament.

Nagashima, Satsuma. Types No. 87,607, A. N. S. P., from No.

1,243 of Mr. Hirase's collection.

The type specimen is colored like C. hiraseana; the superior is con-

tinuous with the spiral lamella, and the subcolumellar lamella emerges,

though it does not reach the lip-edge.

Another specimen, evidently from a more moist locality, is eroded,

dull whitish, partially overgrown with green algae. The subcolumellar

lamella is immersed, and the superior lamella is separated from the

spiral. The clausilium is like that of C. hiraseana. Without a larger

series of specimens it is impossible to tell whether this represents

another race or not.

Section HEMIPH^DUSA Bttg.

Clausilia ventriluna n. sp. PL LV, figg. 58, 59, 60.

Shell slender, fusiform, attenuated toward the apex; rather solid

and strong; brown, somewhat glossy; very closely and finely striate,

the striae a little closer on the back of the last whorl. Whorls 9i or

10, the first one globose, sometimes self-amputated. The attenuated

early whorls are very convex, the later ones less so, and the last whorl

is somewhat flattened laterally, with a noticeable impression marking
the position of the principal plica. The aperture is trapezoidal-ovate,

somewhat oblique, the peristome reflexed, slightly thickened, con-

tinuous and well raised across the parietal wall. The superior lamella

is small, marginal and oblique, continuous with the spiral lamella,

which is very high within and penetrates across the ventral side. The

inferior lamella recedes deeply, and within the back ascends obliquely,

and is nearly straight. It is far smaller and lower than the spiral

lamella, but penetrates as deeply. The subcolumellar lamella emerges
to the lip-edge. The principal plica is very long, reaching nearly to

the peristome, and penetrating inward to a point above the sinulus.

The lunella with the upper and lower palatal plicae is shaped like the

letter I, and is nearly ventral in position.

Length 15.7, diam. 3 mm.

Length 15.3, diam. 3.4 mm.
The clausilium (PL LV, figs. 58, 59) is long and narrow, parallel-sided,

obliquely rounded distally, and very deeply excised on the columellar

side of the filament.

Yasuda-mura, Tosa. Types No. 87,576, A. N. S. P., from No. 1,011

of Mr. Hirase's collection.
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In this Hemiphcedu&a of the group of C. aulacophora the plicae and

lamellae penetrate very deeply across the ventral side and the

lunella stands in a ventral position, above the columellar margin of the

peristome. In C. aulacophora and C. pigra the lunella is lateral, but

of the same shape. C. ventriluna is very closely related to C. cary-

ostoma and C. c. jayi, which have the armature similarly deep-seated ;

but neither of these forms has a perfect lunella uniting the two palatal

plicae.

The clausilium is not thickened distally as in Tyrannophcedusa, but

otherwise C. ventriluna has much in common with C. (Tyr.) aurantiaca.

Other specimens from Tsushima, Awa (Shikoku), are smaller than

those from Yasuda-mura, and the superior lamella is either separated

from the spiral lamella or but weakly connected therewith. The prin-

cipal plica is a little shorter inside. In some of the specimens the sub-

columellar lamella emerges to the lip-edge, and is bounded by furrows.

In others it is immersed or very feebly and slightly emerges. These

shells are No. 1,187 of Mr. Hirase's collection.

Clausilia ikiensis n. sp. PI. LV, figs. 45, 46, 50, 51.

Shell small, fusiform, dark or pale reddish-brown, somewhat shining,

weakly striatulate, the last whorl becoming densely and finely striate

on the back. Spire decidedly attenuate above. Whorls 9J, convex,
the last somewhat flattened peripherally. Aperture rhombic-ovate,

somewhat oblique, the peristome continuous, reflexed and somewhat

thickened within; the parietal margin well raised, straight or a little

emarginate over the superior lamella. Superior lamella slightly

oblique, compressed, marginal, continuous with the spiral lamella,

which extends inward scarcely to the middle of the ventral side.

Inferior lamella deeply receding, straightly ascending within the back,

not penetrating quite so deeply as the spiral lamella. Subcolumellar

lamella very weakly emerging. Principal plica not long, dorsal and

lateral. Upper palatal plica short, united in the middle to the oblique,

narrow lunella, which curves inward below. Below the lower end of

the lunella there is a short, straight lower palatal plica.

Length 12, diam. 3 mm.

Length 11.5, diam. 2.8 mm.
The clausilium (PI. LV, figs. 50, 51) is parallel-sided, rounded dis-

tally, and deeply excised on the columellar side of the filament. It is

decidedly arcuate.

Mushozumura, Iki. Types No. 86,063, A. N. S. P., from No. 1,088

of Mr. Hirase's collection.

This Hemiphcedusa is structurally similar to species of the group of



1904.] NATURAL SCIENCES OF PHILADELPHIA. 813

C. awajiensis, except in having a lower palatal plica distinct from the

lunella a structure not found in any other known species of that

group. The lower end of the lunella curves inward less than in most

species of the group of C. awajiensis. It has some characters of

Hemizaptyx.

Clausilia platydera var. minoensis nov.

Shell smaller than platydera, with the last whorl built forward, carry-

ing the aperture shortly free. Upper palatal plica rather long, arcuate,

making an angle with the lunella instead of being merely a short curve

continuous with the latter. The subcolumellar lamella is immersed

or weakly emerges.

k Length 18, diam. 3.9 mm.

Length 18, diam. 3.5 mm.

Length 15, diam. 3.3 mm.

Minakamimura, Mino. Types No. 86,468, A. N. S. P., from No.

1,172 of Mr. Hirase's collection.

Clausilia mikawa n. sp. PI. LIV, figs. 39, 40, 41.

Shell subcylindric below, tapering above, the spire moderately
attenuate and rather thick, the four or five upper whorls widening

very little, then the intermediate whorls increase rapidly. Thin, pale

greenish-yellow, imperfectly translucent. Sculpture of nearly regular,

oblique and fine rib-striae, the intervals very finely striate spirally.

The sculpture is not noticeably coarser on the back of the last whorl.

Apex obtuse. Whorls 11, convex. Aperture subvertical, widely ovate,

the peristome white, narrowly reflexed, somewhat thickened within,

adnate above, but continuous in a slightly raised ledge across the

parietal wall. Superior lamella small and compressed, oblique, contin-

uous with or contiguous to the spiral lamella, which penetrates to the

middle of the ventral side. Inferior lamella receding, but visible as a

rather sharp fold in the throat, slightly spiral as seen within the back, and

penetrating a little deeper than the spiral lamella. Subcolumellar

lamella immersed or weakly emerging. Principal plica short, dorsal

and lateral. Palatal plicae 3 or 4, visible through the shell, subequal

or the intermediate 1 or 2 shorter.

Length 21 to 22, diam. 5 mm.
Clausilium thin and rounded distally, not excised near the filament.

Sanganeyama, Mikawa. Types No. 86,519, A. N. S. P., from No.

1,167 of Mr. Hirase's collection.

This pale and rather thin species is more distinctly decussate between

the striae than other forms known to me. It has the color of some
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species of the group of C. sublunellata, but the sculpture is stronger
and the palatal armature better developed. The smaller C. decussata

Marts., from Tsukuba-san, Hitachi, may be related, but I have not

seen that species. The spiral striae are not sufficiently indicated in

fig. 41.

Clausilia hosayaka n. sp. PL LV, figs. 61, 62, 63.

Shell slender, regularly tapering from the penultimate whorl, the

upper third attenuate, apex obtuse
;
thin but moderately strong, light

brown. Surface glossy, very finely striate. Whorls about 13J, mod-

erately convex, the last somewhat flattened on the back. Aperture

small, oblique, squarish-piriform, the peristome reflexed, somewhat

thickened within, continuous, the parietal margin shortly raised, and

emarginate above the superior lamella. Superior lamella compressed,

only slightly oblique, continuous with the spiral lamella, which pene^
trates to the middle of the ventral side. Inferior lamella receding, visi-

ble in the aperture as a small fold, straightly ascending within the back,

penetrating a little further inward than the spiral lamella. Subcolumellar

lamella either emerging to the lip-edge or immersed. Principal plica

short, chiefly dorsal. Upper palatal plica short, oblique, not connected

with the very weak lateral lunella, which is obsolete below, and curves

inward above or connects with a short, weak second palatal plica.

There is no lower palatal plica.

Length 22.5, diam. 4.5 mm.

Length 21.5, diam. 4.3 mm.

Kamomura, Shima. Types No. 86,521, A. N. S. P., from No. 1,176

of Mr. Hirase's collection.

By its palatal armature this species belongs to the Hemiphsedusan

group of C. sublunellata. It is readily distinguished from other known

species of that group by the greater number of whorls and more slender

spire. The lunella is very feebly developed, and probably will be

found to be sometimes obsolete, as in some other species of the group.

Clausilia koshikijimana n. BP. PL LV, figs. 53, 54, 55, 56, 57.

Shell fusiform, much attenuated above, very solid and strong; pale

yellow, somewhat glossy, closely and finely striate. Whorls 9, the first

quite small, the rest convex, the last whorl somewhat flattened. The

aperture is ovate and projects shortly free; peristome white, reflexed

and thickened within. The superior lamella is marginal, low and

oblique, continuous with the spiral lamella, which penetrates to a

point above the sinulus. The inferior lamella recedes deeply, is straight

and oblique within, and thickened at the lower end. It does not pene-
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trate quite so far as the spiral lamella. The subcolumellar lamella is

deeply immersed. The principal plica is dorsal and lateral, approach-

ing the lip. There is an oblique series of about 5 small, slender palatal

plicae situated upon a low ridge.

Length 14.3, diam. 3.4 mm.

Length 13, diam. 3.3 mm.

Length 11, diam. 3 mm.
The clausilium (PI. LV, figs. 55, 56) is narrow, the distal half tapering

to the rounded apex. It is moderately excised on the columellar side

of the filament.

Shimo-Koshikijima, Satsuma. Types No. 87,604, A. N. S. P., from

No. 1,239 of Mr. Hirase's collection.

A small, solid, pale species, not closely related to any form I have

seen. The several palatal plicae stand upon a low callous ridge. There

is a good deal of variation in size.

Section TYRANNOPH^DUSA Pils.

Clausilia aurantiaoa sakui n. subsp. PI. LV, fig. 52.

Shell similar in form to C. aurantiaca, but quite thin, finely, distinctly

and sharply striate, pale brownish-yellow; whorls 9 to 10. Superior
lamella separated from the spiral; subcolumellar lamella emerging ;

clau-

silium with the upper and lower palatal plicae imperfectly I-shaped

(PI. LV, fig. 52), latero-ventral. Clausilium similar to that of C.

aurantiaca, but more delicate.

Length 13, diam. 3 mm.

Riujin (Akizu), Kii. Types No. 86,473, A. N. S. P., from No. 1,046

of Mr. Hirase's collection.

This form is also somewhat similar to C. caryostoma and C. c. jayi,

both of which have the closing armature subventral; but the clau-

silium differs, and the palatal plicae are shorter in C. a. sakui.

Section NESIOPH^EDUSA nov.

Group of C. ptychochila Pils., Proc. A. N. S. Phila., 1901, p. 418.

Phaedusoid Clausiliae of normal contour, with a tendency to weak

interlamellar plication. Inferior lamella prominent in the mouth,

spirally ascending, thick, sometimes indistinctly doubled within; pala-

tal armature lateral, the lunella arising from the middle of a strong

lower palatal plica, and curving inward above in a short upper palatal

plica. Clausilium very convex on the palatal side, tapering distally

to a blunt, thickened apex, channeled on the outer face. Type C.

bernardii Pfr.
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I formerly included the species of this section in Hemiphcedusa, from

which they differ totally in the form of the clausilium, and in the spir-

ally ascending inferior lamella. C. excellens, of which the clausilium

and palatal armature are unknown, will probably be found to belong
to Luchuphcedusa. The other species are closely related.

Clausilia okinoerabuensis n. sp. PI. LIT, figs. 13, 14.

Shell subcylindric below, the upper half tapering and somewhat

attenuate; pale uniform yellowish-corneous. Surface glossy, finely,

strongly striate, the striation coarser on the back of the last whorl.

Whorls 10, the upper 3 smooth. Aperture ovate-piriform, the peris-

tome reflexed and thickened, with a small notch on the right side of

the superior lamella, and very indistinct traces of crenulation near it.

Superior lamella marginal, small, subvertical, continuous with the

spiral lamella which penetrates to the left side. Inferior lamella form-

ing a rather prominent fold in the aperture, calloused and spirally

ascending within, shorter than the spiral lamella. Subcolumellar

lamella emerging to the lip-edge. Principal plica short, dorsal and

lateral. Lunella strong, oblique, arising from the middle of a strong
lower palatal plica, and bending inward above in a rather long upper

palatal plica.

Length 22 to 23, diam. 5 mm.
Clausilium (PI. LIII, figs. 23, 24) well curved, the columellar margin

straight, slightly excised at the filament, the palatal margin very con-

vex, then tapering and concave toward the apex, which is blunt and

thickened.

Okinoerabushima, Osumi. Types No. 87,611, A. N. S. P., from No.

1,251 of Mr. Hirase's collection.

A smaller species than C. crenilabium, with the upper palatal plica

better developed, with scarcely any interlamellar plication of the upper

lip, and a callous but not internally double inferior lamella. The

clausilium is less deeply channeled distally. It is not so coarsely

sculptured as C. bernardii, and is more slender than C. ptychochila.

Fossil specimens from a deposit of calcareous sand on the shore of

Okinoerabushima are similar to the living specimens in structure, but

some specimens are shorter:

Length 23.6, diam. 5 mm.

Length 21, diam. 5.4 mm.

Section LUCHUPH^DUSA Pils.

Clausilia azumai n. sp. PI. LII, figs. 6, 7.

Shell solid and strong, cylindric below, the upper half regularly taper-
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ing, slightly attenuated above. Pale yellow. Whorls 11}, convex,

finely striate, the last whorl becoming coarsely striate behind. Aper-
ture broadly piriform, white. Peristome with the outer and basal

margins well reflexed and thickened within; columellar and parietal

margins beautifully crcnulate. Superior lamella marginal, compressed ,

continuous with the spiral lamella, which penetrates past the aperture
to the left side. Inferior lamella forming a rather small, subhorizontal

fold in the aperture, with an accessory fold below it extending to the

margin; as long inside as the spiral lamella. Subcolumellar lamella

emerging to the lip-edge, decidedly shorter inside than the other lamella.

The principal plica is long, visible in the throat, extending across the

ventral side. The upper palatal plica is very oblique. Lower palatal

plica long and angularly bent, a very oblique and rather long lunella

arising from the angle. It lies in a subventral position.

Length 25.3, diam. 6 mm.
Clausilium rather broad, truncated distally, with a wide and rather

long, thick apical projection on the columellar side, and a slight pro-

jection on the outer side of the end; the palatal margin rounded.

Shimo-Koshikijima, Satsuma. Type No. 87,603, A. N. S. P., from

No. 1,237 of Mr. Hirase's collection.

This fine species is related to C. callistochila, from which it differs in

the following peculiarities : The striation is finer; the inferior lamella is

more distinctly doubled below; the lunella is longer and more ventral

in position, and the clausilium has a larger process at the apex. It is

also related to C. una Pils., of Goto, Hizen; but in that species the

lunella is shorter and lateral, and the clausilium is much less specialized,

being much like that of Stereophcedusa.

C. azumai is one of the finest species collected this year by Mr. Azuma
in the islands of Satsuma.

Clausilia una, which I formerly placed in Stereophcedusa, should

probably be transferred to Luchuphcedusa or to a separate and special

section allied to Luchuphcedusa, characterized by the unspecialized

clausilium, while all other structures are Luchuphsedusoid.

C. azumai idiopylis n. subsp. PL LIT, fig. 8.

Somewhat smaller than C. azumai and dull reddish-brown; inner

lip less strongly crenate; inferior lamella thickened but not distinctly

doubled below; subcolumellar lamella immersed. Clausilium (PL

LIII, fig. 17) more oblique and more distinctly notched distally.

Length 22, diam. 5.3 mm.; whorls 11}.

This form, sent with azumai, may prove to be included in the

range of variation of that species, but in the absence of interme-



818 PROCEEDINGS OF THE ACADEMY OF [Dec.,

diate specimens it seems best to call attention to its differential

features.

Clausilia nakadai n. sp. PI. LII, figs. 9. 10, 11.

Shell fusiform, moderately attenuate above; yellow, the worn early

whorls whitish, nearly lusterless, finely striate. Whorls 10, convex, the

latter half of the last flattened. Aperture piriform, white within, with

distinct, slightly retracted sinulus. Peristome broadly reflexed, with

a fold or doubling behind, thickened within. Columellar and parietal

margins crenulated. The superior lamella is compressed, vertical and

marginal, and continuous with the spiral lamella, which is very high,

and penetrates past the ventral side to the middle of the left side.

The inferior lamella projects as a very strong columellar fold in the

aperture, and penetrates inward slightly farther than the spiral lamella.

The subcolumellar lamella emerges to the lip-edge, and penetrates as

deeply as the spiral lamella. The principal plica extends nearly to the

lip, and enters deeply. There is a rather long, oblique upper palatal

plica, and an obliquely ascending and entering lunella arising from

the summit of a long, angularly bent lower palatal plica ;
all lying in a

nearly ventral position. The lower end of the lower palatal plica is

visible in the aperture in an oblique view.

Length 20.5, diam. 5 mm.

Length 18.5, diam. 4.8 mm.
Clausilium (PI. LIU, figs. 18, 19) strongly curved spirally, the colu-

mellar side of the apex projecting in a thick blunt process, the

palatal side rounded, a wide shallow notch in the middle. Proximally
it tapers gradually and without excision into the filament.

Matsubara, Tokunoshima. Types No. 87,594, A. N. S. P., from No.

l,205a of Mr. Hirase's collection.

C. nakadai is intermediate between C. callistochila and C. oshimce in

size, geographic position and morphology. The aperture resembles

that of oshimce in shape, but is wider, and the right lip is more crenu-

lated. The lamellae are not quite so long as in oshimce. The lunella

is better developed than in either of the other species, and the lower

palatal plica is far shorter than in C. oshimce, but differs from that of

callistochila in shape.

This handsome Luchuphcedusa is named in honor of Mr. Nakada,
who has brought to light more Riukiuan land snails than all other

collectors combined.

C. nakadai degenerata n. subsp. PI. LII, fig. 12.

Fresh specimens are pale corneous-buff, very glossy, and typically

more slender than nakadai, with the aperture a little narrower and
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more projecting, the right lip less reflexed, thin, irregularly and more or

less obsoletely crenulate. In internal structure it agrees with nakadai.

The clausilium (PI. LIII, fig. 22) is more deeply notched distally than

in C. nakadai.

Length 24, diam. 4.6 mm.; whorls 11.

Length 21, diam. 4.5 mm.; whorls 10.

From Sanmura and Matsubara specimens were sent (No. 1,205)

agreeing with Nakada's Clausilia in internal structure, but with the

right lip thin and crenulate only at the edge. Some are glossy and

slender, others somewhat stouter and decorticated throughout.

Clausilia tokunoshimana n. ep. PI. LII, figs. 4, 5.

Shell cylindric below, the upper half rapidly tapering, solid, very

pale brownish-yellow. Surface glossy when unworn, costulate, more

coarsely so on the back of the last whorl. Whorls 10, moderately

convex, the last half of the lower whorl contracted. Aperture trape-

zoidal-ovate, white, the outer margin of the peristome well reflexed

and thickened within; columellar and parietal margins narrower,

closely and finely crenulate (the crenulation sometimes subobsolete).

Superior lamella marginal, rather small, continuous with the spiral

lamella, which penetrates to the middle of the left side. Inferior

lamella forming a prominent columellar fold, more or less distinctly

doubled below, penetrating inward as deeply as the spiral lamella.

Subcolumellar lamella emerging to the lip-edge, ascending within

nearly as far as the other lamellae. The principal plica is rather short,

latero-ventral, not visible in the aperture. Upper palatal plica small,

oblique. Lower palatal plica long and bent; the long and very oblique,

ventral lunella arising from it in the middle. The lower palatal plica

is not visible in the aperture.

Length 17, diam. 4.2 mm.

Length 16, diam. 4 mm.
The clausilium (PI. LIII, figs. 20, 21) is very broad distally, and has

a long projection on the columellar side; the palatal side is broadly

rounded. It is not excised at the filament.

Tokunoshima, Osumi, the types from Sanmura, No. 87,586, A. N.

S. P., from No. 1,200 of Mr. Hirase's collection. Other similar speci-

mens were sent from Teteyama, near Sanmura (No. l,200a).

This species is allied to C. mima of Oshima, but differs in being

larger and very coarsely sculptured; the lunella is nearly ventral,

and there is a whorl or two more. The clausilium is similar in the

two species.
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Section OOPH^EDUSA nov.

The clausilium is well curved, spatulate, with a thick rib near the

columellar side of the distal half, continued and projecting finger-like at

the apex; proximally it tapers into the filament, and is not emarginate.
The shell is short, oblong, of few whorls (6-6J in the species known),

the summit very obtuse, entire. Superior continuous with the spiral

lamella. Inferior lamella strongly spiral within, bifid below. Upper
and lower palatal plicae long, the latter united with an oblique lunella.

The only species now known has a crenulate lip, like Luchuphcedusa,
and the palatal armature and clausilium are similar in the two groups ;

but in Luchuphcedusa the shell is shaped like ordinary Clausilias, while

hi Oophcedusa the thick-set shell is not in the least attenuate above,

being shaped like a snake's egg, and there are but few whorls.

Clausilia ophidoon n. sp. PI. LII, figs. 1, 2, 3.

Shell oblong, fusiform with blunt ends, the penultimate whorl widest;

moderately strong; brown; finely striate throughout except the first

whorl, which is whitish and smooth; somewhat shining. Whorls 6,
the first rather large, not projecting, forming a large, very obtuse apex;

last whorl tapering. Aperture slightly oblique, piriform, the peristome

white, reflexed, thickened within, the columellar and parietal margins

closely and strongly folded, the edge crenulate. Superior lamella thin

and high, marginal, continuous with the spiral lamella, which pene-
trates past the aperture to the left side. Inferior lamella emerging to

the lip-edge, spirally ascending within, and penetrating about as far

as the superior lamella; below it branches off in a columellar lamella

which also emerges to the lip-edge. Subcolumellar lamella emerging.

Principal plica extending from the middle of the dorsal side to a point
above the sinulus, visible through from the outside. Upper palatal

plica latero-ventral, long, converging inward toward the principal

plica. Lower palatal plica very long and very oblique, united with a

very oblique lunella, nearly parallel with the plica.

Length 14.4, diam. 5 mm.

Length 13, diam. 4.5 mm.
Clausilium (PL LIII, figs. 15, 16) strongly curved, spatulate, the

palatal margin strongly arcuate. A callous rib arises about midway
of the columellar margin, and projects in a finger-like process at the

apex.

Shimo-Koshikijima, Satsuma. Types No. 87,602, A. N. S. P., from

No. 1,235 of Mr. Hirase's collection.

This remarkable species has no near allies among known Clausilise.



1904.] NATURAL SCIENCES OF PHILADELPHIA. 821

One specimen sent with the type lot is smaller, length 11.7, diam. 4

mm., with 6 whorls, pale yellowish in color, and the inferior lamella

proper, while visible in the throat, does not extend' to the lip (PL LII,

fig. 3).

Section STEREOPH.EDUSA Bttg.

Clausilia subhickonis n. sp. PI. L1V, figs. 34, 35, 36, 37, 38.

Shell fusiform, attenuate above, but terminating in a rather large

apex, solid, light yellow, rather strongly rib-striate. Whorls 12 to 12J,

convex, the first 3 or 4 cylindric, the penultimate whorl swollen as seen

dorsally, last whorl flattened, convex below, not noticeably different

in sculpture. Aperture ovate, subvertical, the peristome white,
rcflexed and thickened within, continuous in a slightly raised ledge
across the parietal wall, a little sinuous or notched at the position of the

superior lamella. Superior lamella decidedly oblique, marginal, con-

tinuous within with the spiral lamella, which penetrates inward to the

middle of the ventral side. Inferior lamella appearing in front as a

strong, subhorizontal fold crossing a much more oblique callous colu-

mellar fold which continues weakly upon the lip; the whole appearing
as two nodules. Within the back the inferior lamella is strongly

spiral but not very high. It penetrates inward more deeply than the

superior lamella. The subcolumellar lamella emerges to the lip-edge.

The principal plica is very short and lateral. Palatal plicae 4, strong,

somewhat oblique and parallel, the lower one a little arcuate, the two

intermediate plicae shorter than the others.

Length 21 to 22.5, diam. 5 mm.
The clausilium (PL LIV, figs. 34, 35) is narrower than usual in

Stereophcedusa; the columellar margin is straight, a little excised near

the filament; the palatal margin convex, contracting distally; the

distal end is compressed and ridged inside, and the apex is rounded

and noticeably thickened.

Isobe, Shima. Types No. 86,499, A. N. S. P., from No. 1,168 of

Mr. Hirase's collection.

This Stereophcedusa is related to Cl. hickonis Kobelt, but hickonis is

more attenuate above, has more whorls, which are less convex, finer

sculpture, longer upper and lower palatal plicae, the latter more curved,

and the superior lamella in C. hickonis is usually separated from the

spiral lamella, or at least much lower at their junction.

C. subhickonis has been taken also at Gokasho-mura, Ise, a place not

very far from the type locality. The columella is not quite so con-

spicuously binodose in these specimens, two of which measure
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Length 24, diam. 5.5 mm.

Length 23.5, diam. 5 mm.
Like most of the larger Clausilise, it is sometimes overgrown with

green algae, and the original surface destroyed.

Clausilia hickonis saucia n. subsp.

Shell fusiform, solid, brown. Surface glossy, rather coarsely striate,

the strise nearly as wide as the intervals. Penultimate whorl widest,

the spire regularly tapering, summit broadly truncate. Whorls remain-

ing about 8J (several whitish empty ones sometimes persisting above

the apical plug), moderately convex, the last tapering downward.

Aperture vertical, piriform, brown within. Peristome white, continu-

ous, reflexed, and thickened within; the parietal margin short, straight-

ened, barely free. Superior lamella marginal, high and compressed,

very oblique, continuous with the spiral lamella, which penetrates

past the middle of the ventral side. Inferior lamella strong, approach-

ing the superior, appearing below like a strong lamella crossing an

oblique, callous columellar fold
; extending inward as far as or further

than the spiral lamella. Subcolumellar lamella more or less emerging,

but not reaching the lip-edge. Principal plica short, lateral. Upper

palatal plica rather long, obliquely converging inward to the principal

plica. Lower palatal plica nearly as long, strong, somewhat arcuate,

parallel to the upper; a shorter plica midway between them.

Length 26.3, diam. 6.4 mm.

Length 27, diam. 6.5 mm.
Clausilium rather long and nearly parallel-sided, well curved, obtuse

and noticeably thickened apically, a little excised on the palatal side

of the apex, the rest of the palatal margin being arcuate. Both mar-

gins regularly taper to the filament.

Sodayama, Tosa. Types No. 84,784, A. N. S. P., from No. 1,023 of

Mr. Hirase's collection.

The broadly truncate summit and robust stature distinguish this

from C. hickonis. C. fultoni Sykes, which is merely a weakly charac-

terized variety of C. vasta Bttg., differs by its more straightly ascending
inferior lamella as well as by the entire apex.

ZAPTYCHOID PHYLUM.

The material brought together by Mr. Hirase's collector in the islands

of the Ryukyu curve this year, enlarge our knowledge of this phylum
to such a degree that a revision of the group is required.

The entire series of Zaptychoid Clausilise consists of small, often
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very small, species, few-whorled, with a clausilium very deeply excised

on the columellar side of the filament, and abruptly bent and twisted

there. The closing apparatus is always lateral or dorso-lateral, the

lamellae rarely penetrate as far as the middle of the ventral side, and
the spiral lamella is usually low.

The sections Oligozaptyx and Diceratoptyx constitute two new second-

ary phyla, independently evolved from the typical group. In both

the clausilium is notched, and the whole structure shows great speciali-

zation. Another line of differentiation is represented by the sections

Metazaptyx and Parazaptyx, in which the inferior lamella has become

spiral, thereby obstructing the throat, and the clausilium is strongly
curved. In Parazaptyx the clausilium is further modified in a peculiar
and unexampled manner. Then we come to a series of groups in which

the shell is without accessory plicae and lamellae, and now defined as

Hemizaptyx and Stereozaptyx. The species of these groups I had

formerly appended to various sectional divisions as aberrant forms.

The evidence now at hand indicates that they are either degenerate
or primitive branches of the Zaptyx phylum. Stereozaptyx may
well be a secondarily simplified form of Parazaptyx, in which the

accessory plicae and lamellae have been obliterated in the general and

extreme thickening of the shell walls. If so, immature shells might

possibly still show some trace of them.

The interrelations of the subordinate groups and their approximate

phylogeny, so far as I understand the recent and fossil forms now

known, may be represented by the following diagram. The names of

those groups of which the position is hypothetical are in italics.

Oligozaptyx Diceratoptyx

Zaptyx

Parazaptyx

Metazaptyx

Stereozaptyx

Hemizaptyx
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A key to the sections follows :

I. Lunella oblique, straight, becoming more or less incurved below;
above united with or contiguous to a short or moderate upper
palatal plica, somewhat in the shape of the letter J (except in

a few forms where the upper palatal plica is absent),
a. Inferior lamella receding, obliquely ascending and straight-

ened within the last whorl; clausilium parallel-sided,
rounded or acuminate distally, usually rather straight

except near the filament.

b. Shell without sutural plicae, fulcrum or parallel lamella,
Section Hemizaptyx.

61
. Shell thin; sutural plicae, fulcrum and parallel lamella

developed, Section Zaptyx.
a1

. Inferior lamella spirally ascending within the last whorl,

usually projecting into the aperture; clausilium strongly
curved.

b. Clausilium tapering distally to an acuminate apex; shell

solid and strong, without sutural plicae or accessory
lamellae within; no upper palatal plica,

Section Stereozaptyx.
6

1
. Clausilium wide, the apex obtuse; shell thin, the inferior

lamella approaching the superior as a thin fold in

the aperture.
c. Clausilium smooth on the outer (convex) face;

sutural plicse present, . . Section Metazaptyx.
c
1

. Clausilium buttressed on the outer face by an erect,

transverse plate; shell without sutural plicae,

Section Parazaptyx.
II. The lunella arises from the middle of a long, arched lower palatal

plica, and curves inward at its upper end
;
no superior lamella;

sutural plicse, fulcrum and parallel lamella developed. Clau-

silium short, deeply notched on the palatal side near the apex,
Section Oligozaptyx.

III. The upper palatal plica is very long, an extremely short lunella

branching from near its inner end
; superior lamella and sutural

plicse developed. Clausilium notched on the palatal side near

the apex, Section Diceratoptyx.

These groups are new with the exception of Zaptyx. They are re-

viewed below except Stereozaptyx (
= group of C. entospira, Proc. Acad.

Nat. Sci. Phila., 1901, p. 644), type C. entospira Pils. No other species

of Stereozaptyx is known.

Section HEMIZAPTYX nov.

A group of small species differing from Zaptyx in lacking sutural

plicse and accessory lamellae, and often in the texture of the shells.

They are all small, mostly under 11 mm. long. Most of those known
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arc from Tancga-shima and Yaku-shima, but the group extends south

to Tokuno-shima. Type C. pinto.

The following species belong here :

C. pinto Pils. Tancga-shima, Osumi.

C. ptychocyma Pils. Tancga-shima, Osumi.

C. ptychocyma yakushimce Pils. Yakushima, Osumi.

C. asperata Pils. Shimo-Koshikijima, Satsuma.

C. caloptyx Pils. Yakushima, Osumi.

C. agna Pils. Yakushima, Osumi.

C. purissima Pils. Miyakejima, Izu.

C. hyperaptyx Pils. Tokunoshima, Osumi.

C. munus Pils. Oshima, Osumi.

Key to Species of Hemizaptyx.

I. Clausilium rounded at the distal end.

a. Upper palatal plica extremely short or apparently absent,

merely an enlargement of the upper end of the lunclla.

b. Solid and strong, nearly smooth; lip very thick, hardly
free above; superior lamella contiguous to the spiral;
subcolumellar lamella emerging. Tanegashima,

C. pinto.
b1

. Extremely solid and strong; almost smooth, the last whorl

coarsely wrinkled behind the lip ; superior lamella sep-
rated from spiral ;

subcolumellar lamella emerging
or immersed. Tanegashima and Yakushima,

C. ptychocyma.
b2

. Moderately strong; very finely striate, the last whorl with

spaced riblets behind
; superior lamella continuous with

the spiral; subcolumellar lamella immersed. Shimo-

Koshikijima, Satsuma, C. asperata.
a1

. Upper palatal plica short but distinctly developed.
6. Solid and strong; surface sculptured with strong straight

ribs; length 7 to 8 mm. Yakushima, . C. caloptyx.
b 1

. Surface smooth, brilliantly glossy; more or less transpar-
ent.

c. Whorls 6f to 8
;
shell stoutly fusiform, the diameter

contained 3 to 4 times in the length ;
subcolumellar

'

lamella weakly emerging. Yakujima, . C. agna.
c
1

. Whorls 10; shell slenderly fusiform, the diameter con-

tained 5 times in the length ;
subcolumellar lamella

immersed. Miyakejima, Izu, . . C. purissima.
II. Clausilium angular or acuminate at the distal end; superior

lamella continuous with the spiral; upper palatal plica rather

short, scarcely connected with the slightly curved lunella.

a. Shell dark, glossy and rather thin, 10 to 11 mm. long; about

1\ whorls; sides of the clausilium strongly reflexed.

Tokunoshima, C. hyperaptyx.
53
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a1
. Shell brown, 13 to 15 mm. long; about 9 to 10 whorls. Distal

half of the clausilium flat. Oshima, . . . . C. munus.

Clausilia purissima n. sp. PI. LV, figs. 47, 48, 49.

Shell slenderly fusiform, rather thin, transparent, with a greenish

tint, the surface polished, with a brilliant gloss, faintly marked with

slight growth-wrinkles. Spire regularly tapering to the obtuse apex,

the lateral outlines nearly straight. Whorls 10, convex, parted by a

well-marked suture, the last whorl a little compressed laterally. Aper-
ture oval, the peristome slightly expanded, a little thickened, continu-

ous, the parietal margin barely free, short and straightened. Superior

lamella marginal, rather high and thin, oblique, continuous with the

spiral lamella, which penetrates about to the middle of the ventral

side. Inferior lamella hardly visible in a front view, receding,

straightly ascending, shorter within than the superior lamella. Sub-

columellar lamella very deeply immersed, penetrating inward about

as far as the inferior lamella. Principal plica short, dorso-lateral,

visible in the throat, penetrating slightly past a lateral position.

Upper palatal plica short, dorsb-lateral. Lunella oblique, straight,

strongly curving inward at the lower end, not quite reaching the upper

palatal plica.

Length 12.3 to 12.8, diam. 2.3 mm.
Clausilium (fig. 47) parallel-sided, the apex rounded; abruptly and

deeply excised on the columellar side of the filament.

Miyakejima, Izu. Types No. 85,731, A. N. S. P., from No. 1,089

of Mr. Hirase's collection.

In this exquisite species the shell is so pellucid that the plicae, lamellae

and axis may be seen through. It is not closely related to any known

species, but seems to belong to a group characteristic of the islands

south of Kyushu. It is with some doubt, however, that I place C.

purissima in the group Hemizaptyx. It may belong to Hemiphcedusa.

Clausilia asperata n. sp. PI. LV, figs. 42, 43, 44.

Shell fusiform, the spire noticeably attenuated above, moderately

strong, grayish-brown; glossy; very finely striate, the back of the last

whorl sculptured with narrow, widely spaced riblets. Whorls 8J to 9,
convex, the last tapering. Aperture ovate, the peristome thin, ex-

panded and reflexed, shortly free and projecting above. Superior

lamella small, marginal, continuous with the spiral lamella, which is

rather high within, and penetrates nearly to the middle of the ventral

side. Inferior lamella deeply receding, not visible from in front;

inside it is nearly straight, thickened and quite high; penetrating a

little less deeply than the spiral lamella. The subcolumellar lamella
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is wholly immersed. Principal plica short. The upper palatal plica

is extremely short, a mere enlargement of the summit of the narrow

lunella, which is straight above, curved inward below.

Length 11.2, diam. 2.3 mm.; whorls 9 (figs. 43, 44).

Length 9, diam. 2 mm.; whorls 8J (fig. 42).

The clausilium is parallel-sided, nearly straight, rounded at the apex,
excised on the columellar side of the filament. The palatal margin
is recurved and dilated.

Shimo-Koshikijima, Satsuma. Types No. 87,606, A. N. S. P., from

No. 1,242 of Mr. Hirase's collection.

This species is the only Zaptychoid form yet known from the Koshi-

kijima group. It is related to C. pinto from Tanegashima, but differs

in the anteriorly projecting aperture, thinner lip, less solid shell,

immersed subcolumellar lamella and the somewhat differently shaped
clausilium. Moreover, the back of the last whorl is sculptured with

spaced riblets, while the rest of the shell has very close, delicate striae,

becoming imperceptible above the middle of the shell. The largest

specimen (figs. 43, 44) is extensively worn, and therefore figured in

outline. The sculpture is well shown in fig. 42.

Clausilia hyperaptyx n. sp. PL LVI, figs. 85, 86, 87, 88.

The shell is fusiform, glossy, dark reddish-brown, weakly, finely

striate, the back of the last whorl densely and sharply striate. Upper
half of the spire rapidly tapering to a rather acute apex. Whorls 7J.

Aperture like that of C. hyperoptyx, but the peristome is somewhat

more widely expanded. Superior lamella continuous with the spiral

lamella, which penetrates to the middle of the ventral side, and is

much dilated within. There is no fulcrum or parallel lamella. The

inferior lamella recedes deeply, is high, strong and nearly straight

within the last whorl, and penetrates nearly as deeply as the spiral

lamella. The subcolumellar lamella emerges. The principal plica is

a half whorl long, dorsal and lateral. The upper palatal plica is short,

and lies mainly inward from the upper end of the lunella, with which

it is scarcely connected. The lunella is slightly arcuate. There are

no sutural plicce.

Length 10.9, diam. 2.3 mm.

Length 10, diam. 2 mm.
Clausilium (PI. LVI, figs. 85, 87, 88) rather long, parallel-sided, the

two sides very strongly recurved (see fig. 85), the columellar side is

narrowly thickened
;
the distal end is somewhat acuminate.

Tokunoshima, Osumi. Types No. 87,597, A. N. S. P., from No.

1,230 of Mr. Hirase's collection.
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This species closely resembles C. hyperoptyx in color and sculpture,

but is somewhat more obese, with more acute apex, and it is quite

different in internal structure and in the shape of the clausilium. It

is not closely related to any other species now known.

The clausilium resembles that of C. munus in shape, except that in

munus it is flat, not rolled back on the two sides.

Section ZAPTYX Pilsbry, s.str.

Proc. A. N. S. Phila., 1900, p. 672.

To the definition of this group may be added : Inferior lamella but

slightly curved and obliquely ascending within the last whorl
; superior

and spiral lamellae sometimes continuous; end of the clausilium

rounded.

The following species belong to this group :

C. hirasei Pils. Kagoshima and Sakura Island, Satsuma.

C. kikaiensis Pils. Kikaiga-shima, of the Oshima group.

C. sarissa Pils. Okinoerabu-shima, of the Oshima group.

C. hyperoptyx Pils. Ryukyu.
C. hyperoptyx yoronjimana Pils. Yoronjima.
C. yaeyamensis Pils. Yaeyama.
It is likely that C. strictaluna Bttg., of Kyushu, a species I have not

seen, will prove to belong to Zaptyx; but the clausilium is still unknown.

Clausilia hirasei Pils. PI. LVI, figs. 64, 65, 66, 67.

Acad. Nat. Sci. Phila., 1900, pp. 446, 673.

The original figure was in outline, and new ones are now given for

comparison with the other species herein described.

The clausilium (figs. 66, 67) is more dilated on the palatal side of

the filament than in C. hyperoptyx, C. sarissa, or other related species.

The types were from Kagoshima, Satsuma. The specimens now
illustrated are from Sakura Island, in Kagoshima Bay. It is not

known from any other localities.

Clausilia kikaiensis n. sp. PI. LVI, figs. 68, 69, 70, 71.

C. hirasei, a more slender form, etc., from Kikai, Pilsbry, Proc. A. N. S. Phila.,

1901, p. 465.

C. hirasei var. kikaiensis Pils., Proc. A. N. S. Phila., 1901, p. 651 (no descrip-

tion).

Shell small, slender, fusiform, tapering from the penultimate whorl

to the small but obtuse apex, near which it is slightly attenuated.

Chestnut-brown of varying shades, the last whorl often darker. Sur-

face glossy, faintly striate, nearly smooth, the back of the last whorl

striate, the striae usually widely spaced. Whorls about 8. Aperture
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piriform, the peristome very narrowly reflexed, whitish. Superior
lamella small and low, widely separated from the low short spiral

lamella. Inferior lamella receding, not visible in a front view; low and

obliquely ascending within. Subcolumellar lamella emerging, very

slender, rising angularly on the palatal wall below the lunella. A short

fulcrum and parallel lamella are present. Principal plica dorsal and

lateral, visible in the aperture. Upper palatal plica extremely short,

weakly connected with the lunella, which is straight above, but curves

inward slightly at the lower end. There are three short sutural plicae,

the middle one often inconspicuous.

Length 9, diam. 2.1 mm.

Length 7.2, diam. 1.7 to 2 mm.
Clausilium (PL LVI, figs. 68, 69) rather long, parallel-sided, rounded

at the apex, deeply excised at the columellar side of the filament.

Kikaiga-shima. Osumi. Types Nos. 79,728 and 80,787, A. N. S. P.,

from Nos. 557 and 5576 of Mr. Hirase's collection. It has also been

found by Mr. Nakada at Tokuno-shima, Osumi (No. 1,203 of Mr.

Hirase's collection). It will probably turn up on the intermediate

islands of the Oshima subgroup.
This species is closely related to C. hyperoptyx of Ryukyu (Okinawa),

but it differs in the less swollen embryonic whorls, shorter upper palatal

plica, less developed superior lamella and usually smaller size, though
the largest specimens of kikaiensis are equal to hyperoptyx. C. hirasei,

from Satsuma, along Kagoshima Bay, is a decidedly wider shell, with

less attenuated spire. The clausilium in C. kikaiensis resembles that

of C. hirasei and C. sarissa, but it is decidedly less dilated on the palatal

side of the filament than in C. hirasei.

I formerly considered the Kikai specimens to be a variety of C.

hirasei (these Proceedings for 1901, p. 465), but further study of much

larger series of both forms shows that their differential features are

constant. They are rather widely separated geographically.

Clausilia sarissa n. sp. PL LVI, figs. 72, 73, 74, 75.

Shell cylindric below, tapering and a little attenuated above
; brown,

the fully adult shells marked with whitish or creamy lines and streaks.

Surface somewhat glossy, very faintly striatulate, nearly smooth, the

last third of the last whorl sharply, finely striate. Whorls 8, quite

convex. Aperture ovate, the peristome narrow, reflexed, and in fully

adult shells somewhat thickened at the edge. Superior lamella small,

vertical, not continuous with the low small spiral lamella. Inferior

lamella receding, visible only in an oblique view in the aperture, high
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and a little curved within, not continued parallel to the spiral lamella,

but a very small inserted lamella (1. inserta) appears near the end of

the spiral lamella. Subcolumellar lamella wholly immersed. There

is a fulcrum and a parallel lamella. Principal plica short, dorsal

and lateral, visible in the mouth. Upper palatal plica short, joined

in the middle to the long lunella, which is straight above, curved in-

ward below. A single sutural plica is developed, with the trace of a

second upper one.

Length 10, diam. 2.2 mm.
Length 9, diam. 2.3 mm.
Clausilium (PL LVI, figs. 72, 73) parallel-sided, rounded at the apex,

deeply excised on the columellar side of the filament.

Okinoerabushima, Osumi. Types No. 87,613, A. N. S. P., from No.

1,253 of Mr. Hirase's collection.

This species resembles C. hirasei, but differs in the decidedly stronger

striation of the last whorl behind the lip, the wider peristome, immersed

subcolumellar lamella, the more convex whorls and the poorer develop-

ment of sutural plicae. It is nearly opaque. As in C. hirasei, the

inferior lamella is interrupted within. The palatal side of the filament

is less dilated above than in C. hirasei. The specimen figured has a

thicker peristome than most of those sent. The figure is too distinctly

streaked.

Clausilia hyperoptyx Pilsbry. PL LVI, figs. 76, 77, 78, 79.

Proc. Acad. Nat. Sci. Phila., 1900, pp. 446, 472; 1901, pp. 423.

The statement in the original description that the "upper palatal

plica is very short" was an error, which the figure (PL 14, fig. 12)

corrects. The upper palatal plica is rather long, united in the middle

with the lunella. The superior lamella is higher, better developed than

in C. hirasei and C. kikaiensis. The tapering spire is distinctly attenu-

ated above, but the apex is larger than in the related species ;
and the

striation is better developed than in C. hirasei or C. kikaiensis. It is

known only from Great Ryukyu Island (Okinawa); the specimens

reported from Yaeyama prove to be specifically different.

Length 9 to 10, diam. 2 mm.
The clausilium (PL LVI, figs. 76, 77) is rather wide, rounded distally.

It is wider than that of hirasei, kikaiensis or sarissa.

Clausilia hyperoptyx yoronjimana n. subsp.

The superior and spiral lamellae are more or less completely discon-

nected, and the lunella joins the middle of the short upper palatal plica,

as in C. hyperoptyx; but the shell is perceptibly wider, and the last
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whorl is decidedly less striate. It is also paler and somewhat more

transparent.

Length 10 to 10.5, diam. 2.4 mm.

Yoronjima, Osumi. Types No. 88,767, A. N. S. P., from No. l,253a

of Mr. Hirase's collection.

Clausilia yaeyamensis n. sp. PI. LVI, figs. 80, 81, 82, 83, 84.

Shell cylindric below, regularly tapering from the penultimate
whorl to the apex; dark chestnut, paler near the apex. Surface glossy,

evenly, finely and sharply striate, the back of the last whorl a little more

irregularly so. Whorls SJ, the earlier ones quite convex, the later

much less so. Aperture piriform, the peristome expanded, whitish.

Superior lamella rather high, compressed, weakly continuous with the

spiral lamella, which penetrates nearly to the middle of the ventral

side. Inferior lamella deeply receding, nearly straight and obliquely

ascending within, shorter than the spiral lamella. Subcolumellar

lamella emerging. A parallel lamella and fulcrum present. Principal

plica about one-half a whorl long, dorsal and lateral, visible in the

aperture. Upper palatal plica very short, connected with the straight

lunella, which bends inward at its lower end. There are two sutural

plicae.

Length 11, diam. 2.3 mm.

Length 10.5, diam. 2.3 mm.
Clausilium (PI. LVI, figs. 80, 81, 82) wider above than below,

obtusely rounded distally, abruptly excised at the filament.

Yaeyama, Ryukyu. Types No. 80,963 and 87,561, A. N. S. P., from

No. 4576 of Mr. Hirase's collection.

This species is related to C. hyperoptyx, from which it differs in the

even striation and very short upper palatal plica, and the weakly

continuous superior and spiral lamellae. The clausilium closely resem-

bles that of C. hyperoptyx. I reported this species under the name

hyperoptyx in these Proceedings for 1901, p. 651, not having at that

time opened the specimens. C. hyperoptyx has not been found on

Yaeyama, and probably does not occur in the southwestern group of

islands.

Section METAZAPTYX nov.

Similar to Zaptyx, except that the inferior Jlamella ascends spirally

within and in the mouth is visible as a fold approaching the superior

lamella; the base of the shell is somewhat sack-like. The clausilium

is broad, strongly curved distally, shorter than thatjof Zaptyx, and

rounded at the apex.
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The few species now known of this group are scattered over a wide

expanse :

C. hachijoensis Pils. Hachijo-jima, Izu group.
C. dcemonorum Pils. Kikaiga-shima, Oshima group.
C. dcemonorum viva Pils. Tokuno-shima, Oshima group.
C. pattalus Pils. Tarama-jima, Oshima group.
C.

f
pattalus miyakaensis Pils. Miyaka-jima, Oshima group.

Clausilia pattalus n. sp. PI. LVII, figs. 93, 94, 95, 96, 97.

Shell cylindric below, tapering from the penultimate whorl in a long,

somewhat attenuate spire; brown, becoming whitish at the apex.

Surface glossy, finely and rather weakly striate, becoming finely and

sharply striate on the last third of the last whorl. Whorls 8^ to 9,

convex, the second disproportionately long, the last compressed laterally,

very convex beneath. Aperture irregularly ovate, the peristome

whitish, reflexed, somewhat thickened within. Superior lamella small

marginal, continuous with the low spiral lamella, which penetrates to

a point above the columellar lip. Inferior lamella deeply receding,

scarcely visible in a front view, but seen in an oblique view as a small

fold approaching the superior lamella; within it ascends spirally, and

penetrates as far as the spiral lamella. The siibcolumellar lamella is im-

mersed. Fulcrum and parallel lamella are developed. Principal plica

about one-third of a whorl long. Upper palatal plica rather long,

connected in the middle with the lunella, which curves inward below.

There are two sutural plicae, the upper one weak or indistinct.

Length 11.2, diam. 2.5 mm.; whorls 9.

Length 10, diam. 2.3 mm.
;
whorls 8J.

Clausilium (PL LVII, figs. 93, 94, 95) rather short, parallel-sided,

the distal end very strongly curved
;
the apex is blunt, tapering a little

on both sides. It is somewhat thickened along the palatal side, and

is very abruptly and deeply excised near the filament.

Taramajima, one of the Miyako subgroup of the Southwestern

group.

Types No. 87,639, A. N. S. P., from No. l,301a of Mr. Hirase's col-

lection.

This species is stronger than C. dcemonorum viva, from which it differs

in the immersed subcolumellar lamella, the less dilated, more immersed

inferior lamella, and the better development of the peristome and inter-

nal lamella. There are also differences in the shape of the clausilium.

C. pattalus miyakoensis n. subsp.

Shell thinner, paler, and often smaller than C. pattalus, with the supe-
rior lamella smaller. All of the lamellae and plicae are weaker.
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Length' 10.3, diam. 2.3 mm.
;
whorls 9.

Length 9, diam. 2 mm.
;
whorls 8.

Miyakojima. Types No. 87,638, A. N. S. P., from No. 1,301 of

Mr. Hirase's collection.

As^the differences between these specimens and those from Tarama-

jima, though slight, are constant, I have thought it best to signalize

them by a name.

Clausilia daemonorum Pils. PI. LVII, figs. 98, 99.

Proc. A. N. S. Phila., 1902, p. 381.

Having only fossil specimens without the clausilium, I described

this species originally as a Stereophcedusa. Recent discoveries by Mr.

Hirase have now made it clear that there exists a group of species

closely related to Zaptyx, in which the inferior lamella is spiral within.

The types of C. dcemonorum show, now that they are more per-

fectly cleaned, two sutural plicce, which I did not see when originally

describing the species.

C. dcemonorum differs from C. kikaiensis in the more swollen, sack-

like base, larger superior lamella and the less immersed, spirally ascend-

ing inferior lamella.

The species is apparently extinct in the type locality, Kikaiga-shima,
a small, low island which has been pretty thoroughly examined for

land shells; but a closely related living form has been sent from

Tokunoshima.

The figures are drawn to a smaller scale than the others on the same

plate.

C. daemonorum viva n. subsp. PL LVII, figs. 89, 90, 91, 92.

Shell cylindric below, tapering from the penultimate whorl to the

apex, pale yellow or brownish-yellow, more or less transparent; thin.

Surface glossy, with low wrinkles of growth, and behind the lip some

stronger striae. Whorls 8J, those of the spire quite convex, the last

two somewhat flattened; last whorl compressed laterally, very convex

and sack-like below. Aperture trapezoidal-ovate, the sinulus a little

retracted; lip thin, expanded and narrowly reflexed, white. Superior
lamella marginal, small, vertical and compressed, continuous with the

spiral lamella which is low and delicate. Inferior lamella receding,

forming a high compressed fold and approaching the superior lamella

in the throat
;
within the back of the last whorl it is dilated and ascends

in a broadly spiral curve. It is short within, and does not run parallel

to the spiral lamella. The subcolumellar lamella emerges. The ful-

crum and parallel lamella are very small. The principal plica is about
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one-third of a whorl long. The upper palatal plica is very short, and

connected with the very oblique and curved lunella. There are two

weak sutural plicae.

Length 9.8, diam. 2.2 mm.

Length 9.5, diam. 2 mm.
The clausilium (PL LVII, figs. 90, 91) is rather short, wider below

than above, and strongly curved near the rounded apex; it is abruptly

and deeply excised near the filament, as usual.

Bomayama, Tokunoshima, Osumi. Types No. 87,588, A. N. S. P.,

from No. 1,201 of Mr. Hirase's collection.

This little Clausilia has much in common with the fossil C. dcemono-

rum of Kikaiga-shima, but it is somewhat less specialized in having the

superior and spiral lamellae continuous. The upper of the two sutural

plicae is very weak, and in some specimens hardly perceptible. In one

opened I saw a very weak lamella inserta.

Section PARAZAPTYX nov.

The shell is similar to Zaptyx, except that the inferior and subcolu-

mcllar lamellae ascend spirally, as in Metazaptyx; fulcrum and parallel

lamella and sutural plicae are absent. The clausilium is wide, tapers

strongly to the apex, and is strengthened by a transverse lamellar rib on

the convex side.

The extraordinary clausilium of this group finds no parallel in

Asiatic Clausiliidce. Parazaptyx is another of the highly specialized

phyla of the Riukiu Islands which give evidence of the ancient origin of

these insular faunas.

In its spirally ascending lamellae and wide clausilium, this Section

resembles Metazaptyx, but it is like Hemizaptyx in lacking accessory

plicae, and the clausilium is unique.

Clausilia thaumatopoma n. sp. PL LVII, figs. 100, 101, 102, 103, 104.

Shell cylindric below, the upper half tapering and a little attenuated

near the apex; brown, the apex pale. Whorls 9, convex, the first two

smooth, the second whorl disproportionately wide; third and subse-

quent whorls closely, finely and sharply striate, shining, the striation

coarser behind the lip. The aperture is trapezoidal-ovate, retracted

at the sinulus, not projecting, brown inside
;
the peristome is pale-edged,

very narrowly reflexed, obtuse but hardly thickened. The superior

lamella is subvertical, marginal, rather high, and continuous with the

low spiral lamella, which penetrates to the middle of the ventral side.

The inferior lamella recedes very deeply, and is not visible in a front
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view, though seen obliquely from the base it appears as a rather high
thin lamella. Within it ascends in a widely spiral curve. The sub-

columellar lamella emerges to the lip-edge, and ascends in a sigmoid
curve. The principal plica is about a half whorl long, dorsal and
lateral. The upper palatal plica is very oblique, and weakly joined
to the lunella, which is oblique, straight above, arcuate, curving inward

below.

Length 10.5, diam. 2.5 mm.
Clausilium (PI. LVII, figs. 100, 101, 104) short and wide, well curved,

at the distal end tapering to a blunt apex, somewhat excavated on the

palatal side. It is deeply excised on the columellar side of the filament.

On the outer, convex surface there is a transverse plate extending from

side to side.

Kumejima, Ryukyu. Types No. 87,631, A. N. S. P., from No. 1,293

of Mr. Hirase's collection.

Externally this species is much like the striate species of Zaptyx,
but the sigmoid lamellae and unique clausilium distinguish it.

Section OLIGOZAPTYX nov.

The shell is very small, fusiform, with no superior lamella. The

inferior lamella forms a squarish fold in the throat and the subcolu-

mellar lamella is obsolete below. There is a long lower palatal plica

and short upper united with the lunella. Sutural plicae and a lamella

fulcrans are developed. The clausilium is notched on the palatal side

of the projecting apex, and excised on the columellar side of the fila-

ment.

Type C. hedleyi.

In this extraordinary phylum the clausilium resembles that of

Diceratoptyx, while the palatal armature is totally unlike any other

known Zaptychoid form by the development of a large lower palatal

plica. The whole closing apparatus is of a highly evolved type.

Clansilia hedleyi n. sp. PL LVII, figs. 105-110.

Shell very small, fusiform, attenuated above, amber-colored, trans-

parent; almost smooth, with a brilliant gloss, the last whorl slightly

striate behind the lip. Whorls 7J, convex, the last narrow and taper-

ing downward. Aperture projecting free in front, piriform, the white

lip narrowly reflexed. Superior lamella obsolete, represented merely

by a slight thickening of the peristome. Spiral lamella small, low and

short, lateral. Inferior lamella receding, forming a strongly projecting

squarish and bifid fold in the throat, low within. Subcolumellar
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lamella wholly immersed, subobsolete. Principal plica long, extending

from a ventral position nearly to the aperture. Lunella lateral, united

to the middle of a long, curved lower palatal plica, and with its upper
end continued inward in a shorter upper palatal plica, much as in C.

platydera and its allies. There are two minute sutural plicae and a

short lamella fulcrans.

Length 7.8, diam. 1.7 mm.
Clausilium (PL LVII, figs. 105, 106, 107, 108) rather short, parallel-

sided, abruptly bent at the apex and twisted into a sort of spout,

notched on the palatal side of the projecting apex.

Tokunoshima, Osumi, at Matsubara. Types No. 87,589, A. N. S. P.,

from No. 1,202 of Mr. Hirase's collection.

This is one of the smallest as well as one of the most specialized of

Asiatic Clausilise. It is named in honor of my friend, Charles Hedley.

The clausilium is both abruptly curved and twisted near the apex,

so that its true shape is not easily conveyed by figures. The apical

end, however, is well shown by figs. 105 and 108, while it is seen much

foreshortened in figs. 106 and 107.

Section DICERATOPTYX nov.

The glossy shell is Zaptychoid, the superior lamella developed,

inferior lamella receding, calloused below. Subcolumellar lamella

rising high on the palatal wall, dilated in a lateral position. Upper

palatal plica very long, an extremely short lunella descending from near

its inner end. Lamella fulcrans and parallela and sutural plica3 are

developed. Clausilium deeply excised as usual at the filament, and

with a deep notch excavated near the apex on the palatal side.

The very long upper palatal plica and diminutive lunella, and the

peculiar clausilium, are characteristic. The dilated subcolumellar

lamella, which rises high on the palatal wall, takes the place of a lower

palatal plica.

The clausilium resembles that of Oligozaptyx, but the notch near the

distal end has been independently evolved in the two groups ;
that of

Diceratoptyx being adapted to fit over the dilated subcolumellar lamella,

while in Oligozaptyx the notch fits over the lower palatal plica, and

has been evolved with the evolution of the latter.

The internal structure is partially shown in PL LVII, fig. 113: /,

fulcrum; p, parallel lamella; sp, spiral lamella; inf, inferior lamella;

sc, subcolumellar lamella. The characteristic dilation of the latter

is well shown, as well as its course upon the palatal wall of the shell,

through which it is seen by transparence.
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Clausilia cladoptyx n. sp. PI. LVII, figs. 111-115.

Shell cylindric below, the upper half regularly tapering; amber or

brownish-amber colored; almost entirely smooth, with a varnish-like

gloss. Whorls 9, quite convex. Aperture ovate; peristome reflcxed,

slightly thickened. Superior lamella small, vertical, marginal, con-

tiguous to or continuous with the spiral lamella, which penetrates

nearly to the ventral side. Inferior lamella more or less receding,

forming a very strong fold in the throat, ascending in a very broad

sigmoid plate, abruptly diminishing to a small thread above, which

revolves parallel to the spiral lamella, but does not penetrate so deeply.

Subcolumellar lamella emerging to the lip-edge; inside it dilates, rising

in an angle in a lateral position. Outside of the spiral lamella there are

two short equal, parallel lamellae (lamella fulcrans and 1. parallela).

The principal plica is dorsal and lateral, visible in the throat, and nearly

a half whorl long; below it there is a very long upper palatal plica,

which at its inner end gives out a very short oblique branch downward,
the lunella. Below this there is a short palatal plica, at least in some

specimens. Above the principal plica there are two sutural plicae,

the lower one well developed, the upper small.

Length 10, diam. 2.2 mm.

Length 9, diam. 2 mm.
The clausilium (PI. LVII, figs. Ill, 112) is short and wide, parallel-

sided
;
there is a deep semicircular notch near the apex on the palatal

side, and a deep excision on the columellar side of the filament. A
marginal rib runs along the columellar side from the excision to the

notch.

Tokunoshima, at Teteyama, near Sanmura. Types No. 87,592,

A. N. S. P., from No. l,204a of Mr. Hirase's collection.

Specimens from Sanmura, Tokunoshima, differ from typical C.

cladoptyx in the smaller size: length 9, diam. 2 mm. to length 7.5,

diam. 1.8 mm.
The plicae are visible from the outside through the shell, as in Oligo-

zaptyx.
EUPH^EDUSOID PHYLUM.

Section EUPH^DUSA Bttg.

Clausilia tryoni var. miyakejimana subsp. nov.

This race differs from C. tryoni in having two or three small, short

palatal plicae below the upper one. The striation of the last whorl is

also denser and finer.

Miyakejima, Izu. Types No. 86,464, A. N. S. P., from No. 1,068

of Mr. Hirasc's collection.
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EXPLANATION OF PLATES LII-LVII.

PLATE LII, Figs. 1, 2, 3. Clausilia ophidoon Pils.

Figs. 4, 5. Clausilia tokunoshimana Pils.

Figs. 6, 7. Clausilia azumai Pils.

Fig. 8. Clausilia azumai idiopylis Pils.

Figs. 9, 10, 11. Clausilia nakadai Pils.

Fig. 12. Clausilia nakadai degenerata Pils.

Figs. 13, 14. Clausilia okinoerabuensis Pils.

PLATE LIII, Figs. 15, 16. Clausilia ophidoon Pils. Clausilium.

Figs. 17. Clausilia azumai idiopylis Pils. Clausilium.

Figs. 18, 19. Clausilia nakadai Pils. Clausilium.

Figs. 20, 21. Clausilia tokunoshimana Pils. Clausilium.

Fig. 22. Clausilia nakadai degenerata Pils. Clausilium.

Figs. 23, 24. Clausilia okinoerabuensis Pils. Clausilium.

PLATE LTV, Figs. 25, 26, 27, 28. Clausilia nagashimana Pils.

Figs. 29, 30, 31, 32, 33. Clausilia cymatodes Pils.

Figs. 34, 35, 36, 37. Clausilia subhickonis Pils.

Fig. 38. Clausilia subhickonis, variety.

Fig. 39. Clausilia mikawa Pils., palatal aspect.

Figs. 40, 41. Clausilia mikawa Pils., type.

PLATE LV, Figs. 42, 43, 44. Clausilia asperata Pils.

Figs. 45, 46. Clausilia ikiensis Pils.

Figs. 47, 48, 49. Clausilia purissima Pils.

Fisg. 50, 51. Clausilia ikiensis Pils. Clausilium.

Fig. 52. Clausilia aurantiaca sakui Pils.

Figs. 53, 54, 55, 56, 57. Clausilia koshikijimana Pils.

Figs. 58, 59, 60. Clausilia ventriluna Pils.

Figs. 61, 62, 63. Clausilia hosayaka Pils.

PLATE LVI, Figs. 64, 65, 66, 67. Clausilia hirasei Pils.

Figs. 68, 69, 70, 71. Clausilia kikaiensis Pils.

Figs. 72, 73, 74, 75. Clausilia sarissa Pils.

Figs. 76, 77, 78, 79. Clausilia hyperoptyx Pils.

Figs. 80, 81, 82, 83, 84. Clausilia yaeyamensis Pils.

Figs. 85, 86, 87, 88. Clausilia hyperaptyx Pils.

PLATE LVII, Figs. 89, 90, 91, 92. Clausilia dcemonorum viva Pils.

Figs. 93, 94, 95, 96, 97. Clausilia pattalus Pils.

Figs. 98, 99. Clausilia dcemonorum Pils. These figures are drawn to a

smaller scale than the others on the plate.

Figs. 100, 101, 102, 103, 104. Clausilia thaumatopoma Pils.

Figs. 105, 106, 107, 108, 109, 110. Clausilia hedleyi Pils.

Figs. Ill, 112, 113, 114, 115. Clausilia dadoptyx Pils
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of swamp development', attributable to a temporary modification of

climatic conditions, which would of course affect the whole region
at the same time, the fossils from the various places could hardly
be expected to be otherwise than equivalent. It is these that are

used in correlation of the "Newark" with the European Keuper.
The only fossil locality at any considerably lower horizon is that at

Holicong, ]3ucks County (B. 2). The forms
occurring

there are

unfortunately not specifically identifiable, and so yean throw little

light on/the age of the beds. But since both Cytiadites and Schizo-

neura are genera which are found in the Bunter/r lower Triassic of

Europe, it is by no means impossible that the/^orristown-Stockton

formation is really the approximate equivalent of that horizon,

which it certainly closely resembles lithologfcally.

^use of the total absence of fossils of diagnostic value in tin-

upper 10,000 feet of the Brunswick for/hation in Pennsylvania, its

exact position is also indeterminate,/ It further does noy seem

advisable to attempt extrapolation into other districts, where the

succession of formations is in general quite different from ./hat here

But the absence of bofls of uppermost Triassic or even

be/regarded as certain.

en/that there is no evicWhce whatever

of the New Red or/Newark group
)ut since air of the

fossils
of diagnostic

Triassic age, hrfve come from a

the middle of the/group, we are not

justified in concluding either that the whole
grojlp

is of the same age

or that the Bunter sandstone below and the upjer Keuper or Rha3tic

above are not represented in the American rod

outlined,

of Jurassic age can in no way
It is to be concluded, th

of the deposition of any pa

during the Permian period;

value, indicating middle-u

rather limited horizon, abou
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A CATALOGUE OF JAPANESE CEPHALOPODA.

BY S. STILLMAN BERRY.

INTRODUCTION.

While engaged in a somewhat comprehensive study of the Ceph-

alopod fauna of the Hawaiian Islands, the writer found himself

impelled to consider the possibility of correlation with that of other

regions of the Pacific, notably Japan, whence so many bizarre and

interesting types have been described. In pursuance of this a

simple catalogue was first compiled, then a fairly detailed list of

references added, and finally, when the collections of Stanford

University proved to be surprisingly rich in material from this

region, a mass of other data was accumulated. The greater part of

all this is now offered in the present paper. The aim is merely to

present a bibliographic catalogue of all the cephalopod mollusks

known to occur within the waters of the Japanese Empire, with the

addition of a few more or less pertinent notes regarding such species

as have chanced to come under the personal observation of the

writer.

As already indicated, the bulk of 'this material was furnished by
the zoological collections of Stanford University, where it owes its

origin chiefly to the Jordan and Snyder Expedition to Japan in

1900. As the purpose of this expedition was mainly ichthyological,

no special effort was made to secure a large collection of cephalopods,

but the species which were incidentally obtained are fairly numerous

and frequently of considerable interest.

In addition to the above, mention should be made of a small

series of cephalopods secured by Dr. David Starr Jordan at Fusan,

Korea, in 1911, and a few taken at Takao, Formosa, by Mr. Hans

Sauter, which are likewise in the Stanford University collections.

Through the courtesy of Mr. Samuel Henshaw, I have also had

the privilege of examining a large series of Euprymna from Hong
Kong in the Museum of Comparative Zoology.

Lastly, but very fortunately, I have been enabled, through the

signal kindness of Prof. A. E. Verrill, to secure the loan of an inexten-

sive but unusually interesting series of small squids, including

cotypes of two important species, taken many years ago by Prof.
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E. S. Morse in the Bay of Tokio (Yeddo), and now preserved in the
Yale University Museum.

HISTORICAL SURVEY.

With the possible* exception of Tilesius, the honor of being the

first author who attempts to refer taxonomically to any Japanese

cephalopod belongs, so far as I have been able to ascertain, to Alcicle

d'Orbigny, who, in the great Histoire produced during the years
1834-1839 in collaboration with Ferussac, attributed the following-

named forms to this region:

Octopus Fang-siao. Sepiola japonica.
Octopus areolatus. Sepioteuthis sinensis.

Octopus sinensis. Sepia sinensis.

Loligopsis chrysophtalmos.

As the majority of these nominal species were based upon the

rude drawings or descriptions of other authors and hence, as a rule,

are quite unaccompanied by accurate definition, only the Octopus
areolatus appears capable of precise determination. All of the other

names, with the doubtful exception of Sepiola japonica, have dropped
from use.

Following the activity of d'Orbigny, we find a long period covering

the decades from 1845 to 1885 when but little in regard to this

particular field found its way into print save a few exceedingly

scattered and fragmentary observations by such authors as Lischke

(1869), Tryon (1879), Steenstrup (Sepia andreana 1875, Todarodes

pacificus 1880), Hilgendorf (Architeuthis martensii 1880), Owen

(1881), and Verrill (Inioteuthis japonica and morsei 1881).

In the years 1885 and 1886, however, occurred the successive

publication by Dr. William E. Hoyle of the important results at-

tained by his exhaustive study of the cephalopods taken during the

cruise of H. M. S. "Challenger." In a resume of the Cephalopoda
of the region under consideration (1886, p. 219) some 25 species

(one of them doubtful and another since eliminated) belonging to

8 genera are listed. The species added to the fauna include the

type of a new genus, 8 other new forms, and several others pre-

viously described from other regions, as follows:

Octopus hongkongensis. Sepia myrsus ?

Octopus januarii. Sepia esculenta.

Promachoteuthis megaptera. Sepia kobiensis.

Loligo edulis. Sepia andreanoides.

Loligo kobiensis. Sepiella maindroni.

Loligo japonica. Calliteuthis ocellatd (as C. reversa).
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In the meanwhile appeared an important paper by Appellof

(Japanska Cephalopoder, Stockholm, 1886), which is significant as

being the first time that we find the cephalopods of Japan dealt

with as an assembled unit by themselves. In this paper 8 species

were added:

Octopus vulgaris. Loligo bleekeri.

Octopus globosus n. s. Loligo sumatrensis.

Octopus macropus. Sepia peterseni n. s.

Sepioteuthis lessoniana. Sepia ( Metasepid) tullbergi n. s.

Two years later the publication of a second treatise on the same

subject from the pen of Dr. A. E. Ortmann (Japanische Cephalo-

poden, Zool. Jahrb., 1888) marked another notable increase in our

knowledge. Thirty-six species referable to 10 genera are accredited

to our area, of which the following are first recorded:

Tremoctopus doderleini n. s. Loligo tetradynamia n. s.

(
= Ocythoe tuberculata) Loligo chinensis.

Octopus kagoshimensis n. s. Loligo aspera n. s.

Octopus pusillus. Sepia hoylei n. s.

Microteuthis paradoxa n. s. Sepia torosa n. s.

( =Idiosepius). Sepia tokioensis n. s.

During the next twenty years succeeded another period of only

occasional short papers and desultory notes, the most important

of which are those of Pilsbry (Sepia hercules, 1894), Ijima and

Ikeda (Opisthoteuthis depressa 1895, Amphitretus pelagicus and

Alloposus pacificus 1902), Mitsukuri and Ikeda (1898), Joubin

(1897, 1898), Pfeffer (1900), Nishikawa (1906), Meyer (1906), and

Chun (1908, 1910).

Very recently Wiilker (1910) has published a third survey of the

Japanese members of the group, based upon a portion of the valuable

material brought to Germany by Dr. Doflein. In this work, notable

for its numerous interesting data and the able manner in which they

are presented, Japan is accredited with no less than 24 genera com-

prising an even 60 species (3 of them doubtful). The following are

additions to the fauna:

Tremoctopus violaceus. Sepia elliptica.

Polypus dofleini n. s. Sepia lorigera n. s.

Polypus pictus fasciatus. Sepia misakiensis n. s.

Sepia aculeata. Sepia appellofi n. s.

Symplectoteuthis oualaniensis.

In the present catalogue the recognized number is increased to

67 species (4 considered doubtful), falling under 29 genera, with
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one somewhat doubtful subspecies. But one new species (Sepia

formosana) is here proposed, although two others, Stoloteuthis nip-

ponensis and Abraliopsis sdntillans (Berry 1911, 1911a), have pre-

viously been described from the same material and are now more

fully characterized and figured.

RELATIONSHIPS AND DISTRIBUTION.

After the excellent discussion of the relationships of the Japanese

cephalopod fauna by Wulker (1910, pp. 23, 24), it would be idle to

reenter into the subject with much detail here. Suffice to say that

the close analogy there dwelt upon between many Japanese and

Mediterranean types is now still further heightened by the addition

of Thelidioteuthis alessandrinii to the list. Nevertheless, the pre-

dominant tone of the fauna is quite decidedly Indo-Malayan.

Indeed, outside of the genera Loligo and Sepia, astonishingly few

species are known to be exclusively Japanese, though these two

groups here attain such an abundant development and comprise
so many unique species that the gross aspect of any large collection

from the region is quite characteristic. The presence of the hong-

kongensis group of Polypi appears somewhat anomalous and may
indicate that these species are invaders from the Aleutian-Californian

fauna, where they or their near allies form one of the most striking

elements, a conclusion which is, however, by no means to be regarded

as certain.

These points are brought out somewhat more forcibly by state-

ment in tabular form.

The distribution of the fauna, according to groups, is significantly

shown in the following table :

Genera. Species. Sub-species. Doubtful.

OCTOPODA 7 20 1 ? 2

MYOPSIDA 11 35 2

(EGOPSIDA 11 12

TETRABRANCHIATA 1 1

Total 30 68 1 ?
.

4

The most striking feature is very obviously the great prepon-

derance of the Myopsida which comprise more species, or at least

as many, as all other groups combined. This again is almost en-

tirely due to the more abundant representation of Loligo and Sepia,

and is quite the reverse of the conditions prevailing in other areas

of the North Pacific.
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Despite the enormous number of recognized species and the fact

that no other region of the Pacific has been so diligently investigated,

our understanding of the fauna is still so incomplete that this cata-

logue can scarcely be regarded as any less provisional in nature

than its predecessors.

As yet we know almost nothing regarding the distribution of

this class of animals along the coasts of northwestern Japan and

in the Japan Sea, and but little collecting has been done anywhere
on the island of Hokkaido. As is to be expected, the neighboring

bays of Tokio, Sagami, and Suruga afford us with the bulk of our

information, and the vicinity of Misaki has proven a particularly

prolific locality.

NOTE. In the following pages the sign ! indicates that specimens
from the locality cited have been examined and verified by the

present author. Numbers enclosed in brackets have reference to

the private card register of the author and are given for purposes of

convenience and accuracy only. Mere listing of a species in the

various catalogues of Hoyle (1886, 1886a, 1897, 1909) and of Wul-

ker (1910) has not generally been included in the lists of references.

Class CEPHALOPODA.
Order DIBRANOHIATA Owen, 1832.

Sub-order OCTOPODA Leach, 1818.

Family CIRROTEUTHIDJG Keferstein, 1866.

Genus OPISTHOTEUTHIS Verrill, 1883.

Opisthoteuthis depressa Ijima and Ikeda, 1895.

Opisthoteuthis depressa Ijima and Ikeda, 1895, pp. 115, pi. 33.

Opislhoteuthis depressa Meyer, 1906, pp. 758-760 (anatomy).
Opisthoteuthis depressa Meyer, 1906a,. pp. 183-269 [1-93], pis. 11-16

(anatomy).
Opisthoteuthis depressa Doflein, 1906, p. 260, fig.

Opisthoteuthis depressa Marchand, 1907, p. 381, [77] (anatomy).
Opisthoteuthis depressa Dollo, 1912, pp. 131, etc., pi. 3, fig. 5.

Distribution. 250 fathoms, Okinose Bank, near Misaki, Sagami

(type locality).

Family ABGONAUTIDJE Cantraine, 1840.

Sub-family ARGONAUTIN^ s. s.

Genus ARGONATJTA Linn6, 1758.

The Japanese members of this genus have not yet been carefully

worked out, but all three of the names appearing in the literature

belong to widely distributed species.
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Argonauta argo Linn, 1758.

Argonauta Argo Linn6, 1758, p. 708, Nos. 282, 23.1.

Argonauta Argo Lischke, 18'39, vol. I, p. 29 (locality record).
Argonauta Argo Dunker, 1882, p. 1 (mere note).

Argonauta argo Ortmann, 1888, p. 641.

Argonauta argo Jatta, 1896, p. 191, pi. 8, fig. 3; pi. 18, figs. 15-29.

Argonauta Argo Hirase, 1907, p. 3 (locality record).

Because of the large number of other species common to both

regions, the identity of the Japanese race with typical A. argo from

the Mediterranean is here assumed, although the fact still remains

to be definitely established.

Distribution. Enoshima, Sagami (Ortmann); Tokio (Dunker);

Tango (Hirase); Loo-Choo Islands (Lischke). Atlantic, Mediter-

ranean, and Indian Oceans.

Argonauta Mans Solander, 1786.

Argonauta hians Solander, 1786, p. 44, No. 1,055 (fide Dall).

Argonauta hians Dillwyn, 1817, vol. 1, p. 334.
/o Dillwyn,

Argonauta gondola Lischke, 1839, vol. I, p. 29 (mere note).

Argonauta gondola Dillwyn, 1817, vol. 1, p. 335.

Argonauta gondola Dunker, 1882, p. 1 (mere note).

Argonauta hians Ortmann, 1888, p. 641.

Distribution. Enoshima, Sagami (Ortmann) ; Sagami (Hirase) ;

Loo-Choo Islands (Lischke). Indo-Pacific, South Atlantic, etc.

Argonauta hians navicula Solander, 1786.

Argonauta navicula Solander, 1786, p. 44, No. 1,055 (fide Dall).

Argonauta Oweni Adams and Reeve, 1850, p. 4, pi. 3, figs. la-Id.

Argonauta Owenii Dunker, 1882, p. 1 (mere note).

Argonauta hians navicula Dall, 1908, pp. 226, 229.

Distribution. Japan (Dunker). South Atlantic, Indo-Pacific, etc.

Sub-family OCYTHOIN^.
Genus OCYTHOE Rafinesque, 1814.

Ocythoe tuberculata Rafinesque, 1814.

Ocythoe tuberculata Rafinesque, 1814, p. 29.

Tremoctopus doderleini Ortmann, 1888, p. 642, pi. 20.

Ocythoe tuberculata Jatta, 1896, p. 198, pi. 6, fig. 3; pi. 7, fig. 8; pi. 19, figs.

1-12; text figs. 14, 52.

Ocythoe tuberculata Wiilker, 1910, p. \.

The Tremoctopus doderleini of Ortmann, which is obviously not

a Tremoctopus in the accepted sense of the term, is said by Wiilker

to be identical with the common Mediterranean 0. tuberculata. The

reported dispersal of the species is somewhat peculiar and indicates

that it will eventually prove to be nearly cosmopolitan.

Distribution. Bay of Tokio (Ortmann); near Misaki, Sagami

(Wiilker); near Aburatsubo, Sagami (Wiilker). Mediterranean

Sea; Vineyard Sound, Massachusetts (Verrill); West Indies (fide

Yen-ill).
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Sub-family TREMOCTOPODIN^.
Genus TREMOCTOPUS Delle Chiaje, 1829.

Tremoctopus violaceus Delle Chiaje, 1829.

Tremoctopus violaceus Delle Chiaje, 1829, pis. 70, 71 (fide Wiilker).

Tremoctopus violaceus Jatta, 1896, p. 204, pi. 0, fig. 2; pi. 20, figs. 1-18.

Tremoctopus violaceus Wiilker, 1910, p. 5.

.Distribution. Coast of Boshu, Sagami Sea (Wiilker). Mediter-

ranean Sea.

Family POLYPODIDJE Hoyle, 1904.

Genus POLYPUS Schneider, 1784.

That the genus Polypus attains an especially large development
on the coasts of Japan is attested by the formidable list of names

which have at one time or another been ascribed to this area, and

that despite the fact that, so far as members of this group are con-

cerned, the deeper waters off shore are still practically a terra incognita,

P. januarii being the only abyssal species thus far reported. How-

ever, the true number belonging to the fauna is somewhat obscured

by the lack of sufficient diagnosis or other needful information

respecting several of the alleged species. The following list is

thought to include all the names which occur in the literature:

Polypus vulgaris Lamarck. P. hongkongensis Hoyle.
P. granulatus Lamarck (

= rugo- P. dofleini Wiilker.

sus Bosc.). P. pictus fasciatus Hoyle.
P. macropus Blsso (

= cuvieri P. areolatus De Haan.

d'Orbigny). P. ocellatus Gray.
P. kagoshimensis Ortmann. P. brocki Ortmann.
P. globosus Appellof. P. fang-siao d'Orbigny.

1

P. pusillus Gould. P. sinensis d'Orbigny.
1

P. j'anuarii Steenstrup. P. membranaceus Quoy and Gai-
mard.

Polypus vulgaris (Lamarck, 1799).

Octopus vulgaris Lamarck, 1799, p. 18 (fide Jatta).

Octopus octopodia Tryon, 1879, p. 113, pi. 23, figs. 3, 4 (after d'Orbigny);
pi. 24, figs. 5, 6.(after d'Orbigny); pi. 24, fig. 7 (after Jeffreys).

Octopus vulgaris Appellof, 1886, p. 7.

Octopus vulgaris Ortmann, 1888, p. 642.

Polypus vulgaris Wiilker, 1910, p. 5.

As I have had no European specimens of P. vulgaris available

for comparison, I cannot feel personally certain that the following

specimens are correctly referred to this species, but I think little

doubt exists that they are conspecific with the form so identified

to

without anj _ . _.
, ...

can never have any standing. Appellof has suggested that 0. Fang-siao belongs
to the synonymy of 0. ocellatus. Tryon refers 0. sinensis without hesitation

to 0. membranaceus, Hoyle somewhat dubiously unites it with 0. areolatus
,

while Appellof places it with a query under O. vulgaris.
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by the various other writers on Japanese cephalopods. The fact

that the lateral arms are usually notably longer than the others,

the minute conical hectocotylus, reticulate surface, and reddish-

gray color seem to be very characteristic. The lateral arms in the

male show a conspicuous enlargement of one or (occasionally) more

of the suckers near the umbrella margin, as has been noted in numer-

ous other species.

The dimensions of two cf specimens are given below :

[No. 339]
mm.

Total length to tip of arms 6102

Length of mantle (dorsal) '. 101

Width of mantle 85
Width of neck 47
Width of head 53

Length of funnel .-. 45

Length of right dorsal arm, outside measurement 3952

Length of left dorsal arm, outside measurement 4102

Length of right second arm, outside measurement 470+ 2

Length of left second arm, outside measurement 4402

Length of right third arm, outside measurement 3802

Length of left third arm, outside measurement 4202

Length of right ventral arm, outside measurement.... 3802

Length of left ventral arm, outside measurement 3802

Length of hectocotylus 4

Length of umbrella between dorsal arms 55

Length of umbrella between ventral arms 70

Diameter of largest sucker 20

Material Examined.

[No. 337]
mm.
3552

71

60
39
40
33

2202

2002

2652

2452

2052

2502

2302

2252

3

50
35
13

No.
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Distribution. Bay of Tokio (Ortmann) ; Misaki, Sagami ! (Wiil-

ker); Nagasaki (Appellof); Bay of Waka, Kii (!); Tsuruga, Echizen

( !) ; Fusan, Korea ( !) . Nearly cosmopolitan in the Atlantic, Medi-

terranean, and Indian Oceans.

Polypus granulatus (Lamarck, 1799).

Sepia rugosa Bosc., 1792, p. 24, pi. 5, figs. 1, 2 (fide Hoyle).
Octopus granulatus Lamarck, 1799, p. 20.

Octopus rugosus Brock. 1887, p. 605.
? Octopus kagoshimensis Ortmann, 1888, p. 644, pi. 21, fig. 2.

Octopus rugosus Ortmann, 1891, p. t>69.

Octopus granulatus Joubin, 1897a, p. 99.

Polypus granulatus Wiilker, 1910, p. 5.

An almost cosmopolitan species characterized by its short, sub-equal

arms, only about double the length of the body (Brock), and usually

having the formula 4, 3, 2, 1; the warted surface (apparently a

very variable feature), coloration, etc. I have not discovered this

form in any of the material at my disposal.

Distribution. Washinokami, Rikuzen (Wiilker); Misaki, Sagami

(Wiilker); Nagasaki, Hizen (Joubin). Atlantic, Indo-Pacific, etc.

[Polypus kagoshimensis (Ortmann, 1888).]

Octopus kagoshimensis Ortmann, 1888, p. 664, pi. 21, fig. 2.

Octopus rugosus (pars) Ortmann, 1891, p. 669.

Polypus granulatus (pars ?) Wiilker, 1910, p. 6.

Three years after its description this species was referred by
Ortmann himself to 0. rugosus Bosc. (granulatus), and the same

course has been somewhat doubtfully followed by Wiilker.

Distribution. Kagoshima (type locality, Ortmann).

Polypus globosus (Appellof, 1886).

Octopus globosus Appellof, 1886, p. 7, pi. 1, figs. 4, 5.

Octopus globosus Ortmann, 1888, p. 662.

Octopus rugosus (pars) Ortmann, 1891, p. 669.

Octopus globosus Goodrich, 1896, p. 19, pi. 5, fig. 81 (hectocotylus).
Octopus globosus Joubin, 1897a, p. 98.

Octopus globosus Appellof, 1898, p. 565.

Polypus globosus Hoyle, 1909, p. 259 (no description).

This is a rather small species belonging to the same group as

P. granulatus and P. kagoshimensis. It has been united with P.

rugosus (granulatus) by Ortmann, but this disposition has since been

vigorously combated by Appellof.

Distribution. Nagasaki, Hizen (Appellof). Ternate (Appellof):

Straits of Malacca (Goodrich); Kabusa Is. (Goodrich); Nicobar Is.

(Goodrich); Bombay (Goodrich); Point Galle, Ceylon (Goodrich).
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Polypus pusillus (Gould, 1852).

Octopus pusillus Gould, 1852, p. 478, fig. 591.

Octopus pusillus Tryon, 1879, p. 112, pi. 31, figs. 31-33.

Octopus pusillus Ortmann, 1888, p. 644, pi. 21, fig. 1.

? Polypus pusillus Hoyle, 1904, p. 16, pi. 4, fig. 5.

The identity and important characters of this species are scarcely

yet established upon a firm basis, for it seems to me questionable

whether the Western Pacific specimens referred by Hoyle (1904)

to P. pusillus are really conspecific with Gould's type. The rela-

tively wide umbrella (one fourth as long as the arms) arm formula

1, 2, 3, 4, lack of cirri, smooth skin, and large, prominent eyes

appear to be the most salient features noted in Gould's de-

scription.

Distribution. Kagoshima, Satsuma (Ortmann). Mangsi Islands,

China Sea (type locality, Gould) ;
off the southwest coast of Central

America (Hoyle).

Polypus macropus (Risso, 1826).

Octopus macropus Rissp, 1826, vol. 4, p. 3 (fide Hoyle).

Octopus Cuvierii d'Orbigny, in d'Orbigny and Ferussac, 1826, Poulpcs, pi. 4

(fide Hoyle).
Octopus Cuvieri Appellof, 1886, p. 6, pi. 1, fig. 6.

Octopus macropus Hoyle, 1886, pp. 11, 95.

Octopus macropus Ortmann, 1888, p. 643, pi. 21, fig. 3 (hectocotylus).

Octopus macropus Joubin, 1897a, p. 99.

Polypus macropus Wiilker, 1910, p. 8.

The loose, soft, elongate body; long, attenuate, and very unequal

arms; short umbrella; curiously formed hectocotylus, and nearly

smooth surface serve to distinguish P. macropus from any of its

Japanese congeners. The arms of the various pairs are conspicu-

ously different in proportion, their order persistently 1, 2, 3, 4, and

the dorsal pair much the stoutest and longest. The right third

arm of the <? is scarcely half as long as its mate of the opposite side

and terminates in an extremely conspicuous, oblong, trough-shaped

hectocotylus, ornamented with perhaps 8 or 9 prominent transverse

ridges on its inner surface and so thickened as to greatly exceed the

adjacent portion of the arm in diameter.

The skin is in general smooth, but the present material shows

usually about three small conical tubercles just above and behind

each eye-opening, with a few scattered smaller ones occasionally

apparent over the rest of the dorsum.

The more important measurements of two specimens are given

below, both being males :
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Xo. 327. No. 325.
mm. mm.

Length, total 225 320

Length of mantle, dorsal 75 45
Width of mantle 30 29
Width of neck 13 15

Width of head 21 20

Length of funnel 41 30

Length of right dorsal arm (outside measurement) .... 390 140+
Length of left dorsal arm (outside measurement) 435 255

Length of right second arm (outside measurement)... 300+ 195

Length of left second arm (outside measurement) 305 190+
Length of right third arm (outside measurement)...... 140 90

Length of left third arm (outside measurement) 245 170

Length of right ventral arm (outside measurement) .175+ 1 56

Length of left ventral arm (outside measurement) 215 152

Length of hectocotylus 20 9

-Width of hectocotylus 7 3.5

Width of umbrella between dorsal arms 65 34

Width of umbrella between ventral arms 30 26

Distribution. Hakodate, Oshima (!); Aomori, Mutsu (!); Matsu-

shima, Rikuzen (!); Bay of Tokio (Ortmann); Misaki, Sagami

(Wiilker !); Yokohama (Hoyle); Bay of Waka, Kii (!); Nagasaki,
Hizen (Appellof).

Canary Islands, Mediterranean Sea, etc. As this species has

also been recorded from the Red Sea, Bay of Bengal, Straits of

Malacca, and various other localities, its area of distribution appears

to form a continuous belt along the entire southern and south-

western .shores of the Eurasian continent. It is represented in the

Stanford University collections by an excellent series of specimens

from the following localities:

No. Where Author's

Sp. Locality. Sex. Collectors. deposited. Register.

1 Hakodate, Oshima rf
1 Jordan and L.S.J.U., 328

Snyder Cat, 2,007

2 Aomori, Mutsu cf Jordan and L.S.J.U., 325

Snyder Cat. 2,008

3 Matsushima, Rikuzen 9 2c? Jordan and L.S.J.U., 327

Snyder Cat. 2,009

?1 Misaki, Sagami 9 Jordan and L.S.J.U., 346

Snyder Cat. 2,011

1 Bay of Waka, Kii 9 Jordan and L.S.J.U., 326

Snyder Cat. 2,010
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Polypus hongkongensis (Hoylo, 1S85).

? Octopus punctatus Gabb, 1862, p. 170 (not of Blainvillc, 1826).
Octopus hongkongensis Hoyle, 1885a, p. 224.

Octopus hongkongensis Hoyle, 1885c, p. 99.

Octopus punctatus Hoyle, 1886, pp. 11, 100, etc., pi. 5.

Octopus punctatus Ortmann, 1888, p. 662.

Octopus punctatus Joubin, 1897, p. 110, pi. 9.

Octopus punctatus Joubin, 1897a, p. 98.

Polypus punctatus Wiilker, 1910, p. 7.

Wiilker cites the enormous elongate hectocotylus (^ or more the

length of the arm) and the very long arms (7 times the ventral

mantle length) as perhaps the most conspicuous features which may
be depended upon to distinguish this very distinct species. I am
not at all convinced that the Eastern Asiatic species is really iden-

tical with the 0. punctatus Gabb of California, although without

doubt they are very closely related.

Distribution. 345 fathoms, off Ino Sima Island (type locality,

Hoyle); Aburatsubo, Sagami (Wiilker). Hong Kong, China

(Hoyle); Kamtschatka (Joubin).

Polypus dofleini walker, 19 10.

Polypus dofleini Wiilker, 1910, p. 7, pi. 2, figs. 1, 2; pi. 3, fig. 10.

A species of the hongkongensis group distinguished by its rela-

tively moderate arms (4 times the ventral mantle length) and decid-

edly smaller hectocotylus (one-sixteenth as long as the arm).

Distribution. Todohokke, Oshima (type locality, Wiilker).

PolypUS sp. Young.

Catalogue No. 2,012, Stanford University Invertebrate Series,

contains four small & Polypi taken by Snyder and Sindo at Tane-

gashima Island, Japan [S. S. B. No. 344]. These agree briefly in the

following characters, but I am unable to refer them with certainty

to any of the described species:

Body plump, firm, rounded; head short and broad. Dorsal

surface finely and quite evenly granulose with numerous minute,

acute, pointed papillae; one or two larger ones over each eye; smooth

below.

Arms moderate, subequal, evenly tapering, about three times as

long as the head and body, their order 3 =
2, 4, 1. Suckers large,

crowded; one or two of those just inside the web margin on the

lateral arms a little larger than the rest, but not abruptly or con-

spicuously so. Hectocotylized arm scarcely at all shorter than its

mate of the opposite side; the terminal organ very small, smooth,

elongate, spoon-shaped. Umbrella short, about equally developed

all around.
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Color a dark blackish slate, paler below and within the arms.

Measurements.

mm. mm. mm.

Total length 106 85 78

Length of mantle (dorsal) 18 15 15

Width of mantle 20 15 14

Width of neck 14 11.5 10.5

Width of head 15 14 13

Length of funnel v 10 9 6

Length of right dorsal arm
*

70 56 50

Length of left dorsal arm 71 55 49

Length of right second arm 75+ 64 54
"

Length of left second arm 83 65 54

Length of right third arm 78 65 60

Length of left third arm 84 65 60

Length of right ventral arm 75 58+ 58

Length of left ventral arm 75 58 61

Length of hectocotylus 3

Length of umbrella between dorsal

arms 14 14 8

Length of umbrella between ven-

tral arms .. 11 12 8

These specimens in certain ways suggest the P. globosus of Appellof,

but the order of the arms is decidedly different, and the hectocotylus,

though very much smaller, is of a similar type to that prevailing

in the hongkongensis group. The possibility has not been over-

looked that they may be young P. dofleini, but here again the arm

formulae fail to coincide.

Polypus januarii (Steenstrup, 1885).

Octopus januarii "Steenstrup, MS.," Hoyle, 1885a, p. 229.

Octopus januarii "Steenstrup, MS.," Hoyle, 1885c, p. 105.

Octopus januarii Hoyle, 1886, pp. 11, 76, 97, etc., pi. 7, fig. 4.

Octopus Januarii Goodrich, 1896, p. 19.

Polypus januarii Hoyle, 1904, p. 18, pi. 5, fig. 2 (radula).

A very distinct species, well differentiated from all other Japanese

Polypi by its soft, smooth integument, pinkish color, swollen eyes,

extensive umbrella, short conical hectocotylus, and abyssal habit.

It has been taken in this region only by the
"
Challenger," which

secured a single cf
1

specimen at a depth of 1875 'fathoms in the

North Pacific east of Japan (Hoyle, 1886).

Distribution. North Pacific, east of Japan (Hoyle). Off Barra

Grande, Brazil (type locality, Hoyle) ;
Rio de Janeiro, Brazil (Hoyle) ;

Bay of Bengal (Goodrich); Andaman Sea (Goodrich); off the

Cocos Islands (Hoyle).
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Polypus pictus fasciatus (Hoyle, 1886).

Octopus pictus var. fasciata Hoyle, 1886, p. 94, pi. 8, fig. 3.

Octopus pictus var. fasciata Goodrich, 1896, p. 19, pi. 5, fig. 82 (hectocotylus).
Polypus pictus var. fasciata Wulker, 1910, p. 6.

Characterized by its conspicuous and definite color pattern com-

prising various bands of pigment on the body and series of roundish

blotches along the outer surfaces of the arms.

Distribution. Aburatsubo, Sagami (Wiilker). Port Jackson, Aus-
tralia (type locality, Hoyle, Goodrich).

Polypus ocellatus (Gray, 1849).

Octopus ocellatus d'Orbigny, in d'Orbigny and F6russac, Poulpes, pi. 9,

upper fig. (fide Gray).
Octopus ocellatus Gray, 1849, p. 15.

Octopus membranaceus Tryon (pars}, 1879, p. 285 (merely listed), pi. 29, fig. 8.

Octopus ocellatus Appellof, 1886, p. 8, pi. 1, figs. 1-3.

Octopus areolatus Hoyle (pars), 1886, pp. 8, 86.

Octopus ocellatus Brock, 1887, pp. 608, 611.

Octopus ocellatus Ortmann, 1888, p. 662 (mere note).

Octopus ocellatus Joubin, 1898, p. 22.

The status of this species is still very uncertain as it is not quite

apparent whether the Octopus ocellatus Gray is the same as the

Chinese drawing to which the same name was previously applied

by d'Orbigny, or whether the 0. ocellatus Appellof is in turn identical

with that of Gray. Tryon refers Gray's species to 0. membranaceus,
while Hoyle places 0. ocellatus of both Gray and Appellof in the

synonymy of 0. areolatus. However, Appellof's determination has

been called in question by Brock.

Wulker, the most recent writer on the subject, lists the species

as P. ocellatus Gray.
Distribution. Nagasaki, Hizen (Appellof); China Sea (type

locality, Gray).

Polypus areolatus (de Haan, 1838).

Octopus areolatus de Haan MS., 1835 (fide d'Orbigny).
Octopus areolatus d'Orbigny, in d'Orbigny and F6russac, 1838, p. 65.

? Octopus sinensis d'Orbigny, in d'Orbigny and Ferussac, 1838, p. 68, pi. 9.

Octopus arenlatus d'Orbigny, 1845, p. 186.

? Octopus ocellatus Gray, 1849, p. 15.

Octopus areolatus Hoyle, 1886, pp. 8, 86, 205, etc., pl.^, figs. 6, 7.

Octopus areolatus Brock, 1887, pp. 610, 611.

Octopus brocki Ortman, 1888, p. 645.

Octopus areolatus Ortmann, 1888, p. 662.

Octopus areolatus Joubin, 1894, p. 28.

Octopus areolatus Joubin, 1898, p. 22.

Polypus areolatus Hoyle, 1904, p. 16.

Polypus areolatus Wulker, 1910, p. 6.

P. areolatus is a small species with a compact, pyriform body,

widest posteriorly, and with a conspicuous ventral furrow. The

head is small and weakly differentiated from the body. The dorsal

20
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surface is quite heavily and evenly papillose With either (1) soft

polygonal tubercles, or (2) almost a shagreen of small stellate warts,
or* (3) fairly smooth when poorly preserved. Ventrally the papillae

become nearly obsolete. A group of two large and several smaller

papillae surmounts either eye.

The arms are almost of a length, the second pair slightly longer

than the others, but not much more than twice as long as the head

and body taken together. They taper evenly to slender extremities.

In the male the third right arm is only a little shorter than its mate.

The very ample marginal canal is transversely striate within and

terminates in a faint groove running down the inner face of the

small naked elongate-conical hectocotylus. One sucker of the fifth

or sixth pairs on each lateral arm shows a conspicuous enlargement.
The color of preserved specimens is a dark slaty-brown, paler

below and on the inner surface of the umbrella. Obliquely in front

Fig. 1. Polypus areolatus, outline drawing of funnel organ, X 2; [148].

of and below the eye on either side is a conspicuous eye-like spot,

comprising a dark outer ring enclosing within it a narrower ring

of a lighter color (usually bluish and showing a faint metallic lustre),

and within this a Central zone of the same dark shade as the outer

ring. There is also a definable but less conspicuous ovoid spot

between the eyes of a lighter and browner tint than the general

surface. The ocular markings of the six specimens in the Stanford

University collection seem much larger than those of the animal

figured by Hoyle in the Challenger Report, but I have no doubt

but that they are correctly referred to the same species.

The measurements of a well-preserved male are given below, the

specimen referred to being No. 148 of the author's register.
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mm.
Total length 203

Length of body (dorsal) .. 42
Width of body _ 35
Width of neck.. 20
Width of head 21

Length of funnel 20

Length of right dorsal arm (inside measurement) 134

Length of left dorsal arm (inside measurement) 130

Length of right second arm (inside measurement) 85+
Length of left second arm (inside measurement) 142

Length of right third arm (inside measurement) 120

Length of left third arm (inside measurement).. 121+
Length of right ventral arm (inside measurement) _.. 125

Length of left ventral arm (inside measurement) 120+
Length of hectocotylus 7

Length of umbrella between dorsal arms 28

Length of umbrella between ventral arms 24
Dimensions of ocular spot of right side 7 x 12

Ortmann separates his P. brocki from P. areolatus on account of

(1) the larger ocular spots; (2) the nearly smooth skin; (3) the unusual

enlargement of the suckers, and (4) the presence of a brown spot

between the eyes. Wulker considers part of these characters due

to the preservation and suggests that the remainder are equally

applicable to P. areolatus. The present specimens bear out this

opinion very fairly.

Distribution. Aomori, Mutsu (!); Tsuruga, Echizen (!); Tokio

(!); 100 meters off Misaki, Sagami (Wulker); 110 meters off Dzushi,

Sagami (Wulker); Bay of Waka, Kii (!); Kagoshima, Satsuma

(Ortmann). Hong Kong (Hoyle); south of Papua (Hoyle).

Material Examined.

No. Where Author's

Sp. Locality. Sex. Collectors. deposited. Register.

2 Aomori, Mutsu cf Jordan and L.S.J.U., 329

Snyder Cat. 2,013
1 Tsuruga, Echizen cT Jordan and L.S.J.U., 148

Snyder Cat. 2,014
1 Tokio _ cf Jordan and L.S.J.U., 347

Snyder Cat. 2,015
1 Bay of Waka, Kii 9 Jordan and L.S.J.U., 330

Snyder Cat. 2,017

A specimen entered as L. S. J. U., Cat. 2,018 (S. S. B. No. 332],

collected by Jordan and Snyder at Tsuruga, Echizen, is not only

much larger than any of the specimens above referred to P. areolatus
f
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but differs from them so conspicuously in several quite important
characters that I feel considerable uncertainty as to whether it is

specifically identical with them.

There is a large irregular tubercle over each eye, but except for

this the skin is almost perfectly smooth. At various points on the

dorsal surface, however, are to be observed a few small scattered

pit-like indentations resembling impressed papillae, most conspicuous

being a diamond-shaped group of four on the middle of the back.

The arms are about three and a half times as long as the head and

body and very unequal, though this appears to be due to the fact

that many of them have been mutilated and are undergoing regenera-

tion. The enlarged suckers and hectocotylus are similar to those

just described for P. areolatus. The color is exceedingly dark and

the heavy pigmentation extends over even the inner surfaces of the

arms and periphery of the suckers, so that the pale inner surfaces

of the latter stand out very conspicuously against the slate-colored

background. The ocular markings are nearly circular, and the

inner light colored ring is nearly as wide as the one enclosing it.

There are also traces of another light colored zone or ring outside

the latter. The inmost dark core is conspicuously smaller than in

the specimens described above.

The dimensions are as follows:

mm.
Total length 340

Length of body (dorsal) 53
Width of body 50
Width of neck 32
Width of head 37

Length of right dorsal arm 230

Length of left dorsal arm 260

Length of right second arm 200

Length of left second arm 265

Length of right third arm 1023

Length of left third arm 1603

Length of right ventral arm HO3

Length of left ventral arm 240

Length of hectocotylus 33

Length of umbrella between dorsal arms 33

Length of umbrella between ventral arms 32
Diameter of oculation, maximum 11 J x*14

Diameter of oculation, excluding outermost light ring .*. 8 x 10

Regenerating.
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[Polypus membranaceus (Quoy and Gaimard, 1832).]

Octopus membranaceus Quoy and Gaimard, 1832, p. 89, pi. 6, fig. 5.

Octopus tin inbranaeeus d'Orbigny and Ferussac, 1838, p. 43, Poulpes, pis.

10, 28 (fide d'Orbigny).
Octopus membranaceus d'Orbigny, 1845, p. 181.

Octopus membranaceus Gray, 1849, p. 13.

Octopus membranaceus Tryon, 1879, p. 124, pi. 28, figs. 20, 21.

Amphioctopus membranaceus Fischer, 1882, p. 333.

Octopus membranaceus Brock, 1887, pp. 609, 612.

Octopus membranaceus Ortmann, 1888, p. 662 (mere note).

Octopus areolatus Joubin (pars), -1894, p. 28.

Reported from Japan by Tryon, who included with this species

as synonyms the 0. ocellatus and 0. sinensis of d'Orbigny. The

occurrence of undoubted membranaceus in this region needs con-

firmation.

Family AMPHITRETID^J Hoyle, 1886.

Genus AMPHITRETUS Hoyle, 1885.

Amphitretus pelagicus Hoyle, 1885.

Amphitretus pelagicus Hoyle, 1885, p. 271, fig. 106.

Amphitretus pelagicus Hoyle, 1885o, p. 235.

Amphitretus pelagicus Hoyle, 1885c, p. 113, fig.

Amphitretus pelagicus Hoyle, 1886, pp. 4, 67, etc., pi. 9, figs. 7-9.

Amphitretus pelagicus Ijinia and Ikeda, 1902, pp. 85-101, text figs. 1-3, pi. 2.

Distribution. Okinose Bank, near Misaki, Sagami (Ijima and

Ikeda). Off the Kermadec Islands (type locality, Hoyle).

Family ALLOPOSID^B Verrill, 1881.

Genus ALLOPOSUS Verrill, 1881.

Alloposus pacificus Ijima, 1902.

Alloposus pacificus Ijima in Ijima and Ikeda, 1902, p. 87, note.

A species not yet sufficiently characterized.

Distribution. Sagami Sea (type locality, Ijima).

Sub-order DECAPODA Leach, 1818.

Division MYOPSIDA d'Orbigny, 1845.

Family LOLIG-INID^ Steenstrup, 1861.

Genus LOLIGO Schneider, 1784.

Among cephalopods only Polypus and Sepia exceed the wide-

spread genus Loligo, in the number of species known from Japanese
waters. The following species have been described or identified

from this region :

L. edulis. L. sumatrensis.

L. chinensis. L. japonica.
L. kobiensis. L. tetradynamia.
L. bleekeri. L. aspera.
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Loligo edulis Hoyle, 1885.

Loligo edulis Hoyle, 18856, p. 186.

Loligo edulis Hoyle, ISS&d, p. 289.

Loligo edulis Hoyle, 1886, pp. 29, 152, etc., pi. 23.

Loligo edulis Ortmann, 1888, pp. 658, 663.

Loligo edulis Brazier, 1892, p. 16 (locality record).

Three specimens in the collections examined agree very fairly

with the description given by Hoyle. Two lots of young individuals

are referred provisionally to the same species.

Distribution. Aomori, Mutsu (!); Same, Mutsu (!); Bay of

Tokio (!); Yokohama (type locality, Hoyle); Bay of Waka, Kii

(!). Port Jackson, Australia (Brazier).

.Material Examined.

No.

Sp. Locality.

1 Bay of Tokio

2 Bay of Waka, Kii

?36 Aomori, Mutsu...

? 4 Same, Mutsu.

Loligo chinensis Gray, 1849.

Loligo chinensis Gray, 1849, p. 74.

Loligo chinensis Tryon, 1879, p. 145.

Loligo chinensis Ortmann, 1888, pp. 657, 665, pi. 24; pi. 25, figs. 2a-2d.

Distribution. Bay of Tokio (Ortmann); Kadsiyama (Ortmann).

China (type locality, Gray).

Loligo kobiensis Hoyle, 1885.

Loligo kobiensis Hoyle, 18856, p. 184.

Loligo kobiensis Hoyle, 1885d, p. 287.

Loligo kobiensis Hoyle, 1886, pp. 29, 154, etc., pi. 25, figs. 1-10.

Loligo kobiensis Ortmann, 1888, pp. 659, 665.

A species well characterized among all Japanese forms, except

L. aspera, by its large tentacular suckers, the horny rings of which

are devoid of teeth.

Distribution. Inland Sea (Hoyle); Bay of Kobe, Settsu (type

locality, Hoyle); Onomichi, Bingo (!); Nagasaki, Hizen (!); Mai-

zuru, Tango (Ortmann).

Sex.

-. - 9
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Material Examined.
No. Where Author's

Sp. Locality. Sex. Collectors. deposited. Register.
2 Onomichi, Bingo cT 9 Jordan and L.S.J.U., 365

Snyder Cat. 2,031
2 Nagasaki, Hizen 9 Jordan and L.S.J.U., 366

Snyder Cat. 2,032

Loligo bleekeri Keferstein, 1866.

Loligo Bleekeri Keferstein, 1866, p. 1402, pi. 122, figs. 9, 10; pi. 127, fig. 14.

Loligo Bleekeri Tryon, 1879, p. 149, pi. 57, figs. 185, 186.

Loligo Bleekeri Brock, 1882, p. 604.

Loligo Bleekeri Appellof, 1886, p. 31, pi. 1, figs. 7-10.
- Loligo bleekeri Hoyle, 1886, pp. 30, 158, etc.

Loligo bleekeri Ortmann, 1888, pp. 664, 665 (mere note).

Loligo bleekeri Joubin, 1894, p. 56.

Loligo bleekeri Wiilker. 1910, pp. 10, 36, etc., pi. 4, fig. 30 (digestive system).

Distribution. Aburatsubo, Sagami (Wiilker); Nagasaki, Hizen

(Appellof). Amboina (Joubin).

Loligo sumatrensis d'Orbigny, 1839.

Loligo sumatrensis d'Orbigny, in d'Orbigny and Ferussac, 1839, p. 317;
Calmars, pi. 13, figs. 1-3 (fide Hoyle).

Loligo sumatrensis d'Orbigny, 1845, p. 349.
Teuthis*sumatrensis Gray, 1849, p. 77.

Loligo Sumatrensis Tryon, 1879, p. 145, pi. 58, figs. 190, 191 (after d'Orb.).

Loligo sumatrensis ? Appellof, 1886, p. 32, pi. 1, fig. 11; pi. 3, figs. 11-15.

Loligo sumatrensis Ortmann, 1883, p. 664 (merely listed).

Distribution. Nagasaki, Hizen (Appellof). Sumatra (type local-

ity, d'Orbigny).

Loligo japonica Steenstrup, 1885.

Loligo japonica Steenstrup, MS., in Hoyle, 18856, p. 187.

Loligo japonica Steenstrup, MS., in Hoyle, 1885d, p. 290.

Loligo japonica Hoyle, 1886, pp. 30, 157, etc., pi. 24, figs. 7-15.

Loligo japonica Ortmann, 1888, p. 663.

The nearest ally of this distinct little species is the next following

and it now appears quite likely that the two are identical.

Distribution. Yokohama (Hoyle) ; Aburatsubo, Sagami (Wiilker) .

Loligo tetradynamia Ortmann, 1888.

Loligo tetradynamia Ortmann, 1888, p. 659, pi. 23, figs. 4a-4fc; pi. 25, fig. 1.

This small and curious species, although admittedly showing
close affinity to L. japonica, was differentiated by Ortmann on the

following grounds :

1. The suckers of the lateral arms are very much larger than

those of the dorsal and ventral pairs, a condition prevailing equally

in both sexes.

2. There are no suckers upon the buccal membrane.

3. The arms of the third pair do not possess a membranous keel.

4. The structure of the hectocotylus is different.
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Viewed casually, these features appear sufficiently diagnostic.

Nevertheless, an examination of the large series of specimens before

me causes me to incline very strongly to the opinion that L.. tetra-

dynamia will eventually prove to be entirely synonymous with

L. japonica, although the differences apparent in the descriptions

of the hectocotylized arms and one or two other less important

divergencies deter me at present from uniting them. In this regard
a comparison of the respective type specimens with one another

would certainly prove of the utmost service.

The present specimens appear to belong beyond dispute to L.

tetradynamia, and yet in several particulars Ortmann's diagnosis is

not quite sufficient to embrace them. The hectocotylus is as de-

scribed by Ortmann. Likewise the suckers of the lateral arms are

invariably of conspicuously greater size than those of the dorsal

and ventral pairs. However, this statement is decidedly not true

of both sexes in equal degree, since in all the males I have seen the

suckers of the lateral arms are at least half again as large as those of

a female of the same size. Other differences to be noted are that

the horny rings of the larger tentacular suckers are toothed all

round, not alone upon the distal border, with some 23-25 blunt

teeth, and that the arms of the third pair are possessed of a decided

keel.

Indeed, the females accord suspiciously well with the specimen
of japonica taken by the Challenger Expedition in the Yokohama
Market. The chief points of difference are that here the dorsal

arms are distinctly keeled instead of rounded, as stated by Hoyle,
and he makes no mention of the great disparity in the size of the

suckers, although his phrase "and vary in size in accordance with

the arms on which they are situated" may amount to the same

thing. Comparison with his excellent figure distinctly fortifies

the latter interpretation. Likewise the tentacles are compressed
and angular rather than cylindrical, and I have discovered no suckers

on the buccal membrane, though I do not regard this observation

as proving their absence there. These items of difference, however,
seem to be very minor, and were it not for Hoyle's careful description

of the curious hectocotylized arm of a male in the Copenhagen
Museum which he held to be conspecific with his type, there could

be little hesitation in relegating L. tetradynamia to the synonymy.
Distribution. Same, Mutsu (!); Bay of Tokio (type locality,

Ortmann, etc. !); Okayama, Bizen (!); Kochi, Toza (Ortmann);

Kawatana, Hizen (!).
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Material Examined.

No.

Sp.

2

Locality.

Same, Mutsu

5 Bay of Tokio

Sex.

cf

cf 9

1 Bay of Tokio

Tokio

Okayama, Bizen

Kawatana, Hizen

Collectors.

Jordan and

Snyder
E. S. Morse

E. S. Morse

14

1

7

Where Author's

deposited. Register.

L.S.J.U., 369
Cat. 2,033
Yale Univ. 367

Mus.,
Cat. 9,640

S.S.B.,

coll., 2,404

L.S.J.U.,
Cat. 2,034

368

370

393

371

... cT 9 Jordan and

Snyder
c71 AlanOwston L.S.J.U.,

Cat. 2,086
... cf 9 Jordan and L.S.J.U.,

Snyder Cat. 2,035

Loligo aspera Ortmann, 1888.

Loligo aspera Ortmann, 1888, p. 661, pi. 25, figs. 3a-3d.

This species is so far known only from Kochi, Toza, the type

locality, and I am not aware that it has been observed since its

original description by Ortmann.

Genus SEPIOTEUTHIS Blainville, 1825.

[Sepioteuthis sinensis d'Orbigny, 1839.]

Sepioteuthis sinensis d'Orbigny, in d'Orbigny and Ferussac, 1839, p. 304.

Sepioteuthis sinensis d'Orbigny, 1845, p. 329.

Sepioteuthis sinensis Tryon, 1879, p. 154.

D'Orbigny applied this name to a squid said to be eaten by the

Japanese. No specific characters have been given.

Sepioteuthis lessoniana FSrussac, 1826. PI. VI, figs. 3, 5.

Sepioteuthis Lessoniana Ferussac in d'Orbigny, 1826, p. 155.

Sepioteuthis Lessoniana Lesson, 1830, p. 241, pi. 11.

Sepioteuthis Lessoniana d'Orbigny and Ferussac, 1839, p. 302; Sepiot., pi. 1;

pi. 6, figs. 9-14 (fide Hoyle).
Sepioteuthis Lessoniana d'Orbigny, 1845, p. 326.

Sepioteuthis Lessoniana Gray, 1849, p. 80.

Sepioteuthis Lessoniana Keferstein, 1866, p. 1402, pi. 122, fig. 7.

Sepioteuthis Lessoniana Tryon, 1879, p. 152, pi. 62, fig. 212; pi. 64, fig. 213.

Sepioteuthis lessoniana Appellof, 1886, p. 31.

Sepioteuthis lessoniana Hoyle, 1886, pp. 27, 151, etc.

Sepioteuthis lessoniana Ortmann, 1888, pp. 657, 665.

Sepioteuthis lessoniana Ortmann, 1891, p. 676.

Sepioteuthis Lessoniana Jouhin, 1894, p. 39.

Sepioteuthis Lessoniana Joubin, 1898, p. 26.

Sepioteuthis lessoniana Hoyle, 1909, p. 265.

Sepioteuthis lessoniana Wulker, 1910, pp. 11, 28, 36, etc., pi. 3, fig. 28; pi.

4, figs. 29, 31.

Body elongate, massive, dorso-ventrally compressed; contour elon-

gate ovoid, tapering rapidly to a blunt point behind. Mantle very
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thick and heavy; its anterior margin free, produced forward to a

rounded point in the nuchal region, and similarly, but to a much
less degree, ventrally; broadly emarginate below the funnel. Fins

largo; attached along the entire length of the mantle, which they

slightly exceed both in front and behind in the specimen furnishing

the description (a cf from Wakanoura), though not in the others.

Cartilaginous articulations as usual in the genus, large and very

prominent.
Head of moderate size, squarish. Eyes large and prominent. In

front of the orbit is a large pore; behind it the integument is raised into

a very prominent crest, bilobate, curved, and somewhat excavated

in front, with the "olfactory" pore sheltered just below its dorsal

margin. Funnel very large, very wide at the base and tapering

bluntly to a rounded extremity; aperture large and directed down-

ward, with well-developed lips and valve; supported above by a

fleshy bridle at the base of the funnel groove.

Arms of moderate length, stout, squarish, unequal; the order of

length not constant, but in my best specimens 3, 4, 2, 1. All the arms

are outwardly keeled and provided with a broad marginal membrane

supported by numerous transverse fleshy processes having their origin

between the bases of the sucker pedicels. The latter is best developed
on the third pair and least on the ventral arms. The keel, however t

attains its maximum on the ventral arms, where it is developed as

a broad, thickened web ensheathing the base of the tentacles. These

arms are also furnished with a second less prominent keel running

down their inner margins. Suckers large, regularly alternating

in two rows on all the arms; horny rings prominent, armed with

about 18 to 22 stout acute, curved teeth.

The hectocotylization affects the left ventral arm of the male

after the fashion usual in this genus and in Loligo. The first 19

pairs of suckers are normal
; they then become much reduced, and

after the 24th pair are supplanted by stout conical papillse. On the

first four or five papillse the suckers persist, though in a very rudi-

mentary way, but soon become entirely obsolete. The integument
on and between the papillse of the Wakanoura specimen is much
folded and lobed, a condition perhaps due to the action of the

preservative.

Tentacles rather short, laterally much compressed and keeled

on both outer and inner margins. The outer keel becomes expanded
to form a broad fleshy web along the distal portion of the club. The

inner carina soon becomes obsolete and is succeeded by an abruptly
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differentiated flattened area, where the integument is finely and

irregularly plicate. Club large, comprising nearly half the length
of the tentacle, and provided with a "broad trabeculate marginal
membrane similar to that of the sessile arms. Suckers in four rows,

large near the middle, diminishing in size toward either end, distally

becoming very minute, and showing the spoon-shaped arrangement
at the tip described by Goodrich (1896, p. 6) and Hoyle (1904, p. 31)

for related species; horny rings with 18-20 stout, acute, incurved

teeth.

Buccal membrane seven-pointed, Bearing from three to five

minute suckers on each lappet. The suckers are pedunculate and

have horny rings.

Gladius lanceolate; the lateral thickenings diverging from the

thick midrib extend along the middle of the wings for the posterior

two-thirds of their length (PL VI, fig. 5).

Color of preserved specimens brownish-buff, heavily reticulated

above with purplish-black, lighter below, and with the ventral sur-

faces of the fins unmarked.

Measurements .

The more important measurements of two male specimens are

given below :

No. 36. Xo. 341.

nun. mm.

Length, total , 360 400+
Length of mantle, dorsal 207 235

Width of mantle : 70 75

Width across fins at widest point 165 156

Width of fin at widest point, ventral 50 48
Width of head , , 53 61

Length of dorsal arm 61 68

Length of second arm 76 84

Length of third arm 95 102

Length of ventral arm 90 95

Length of hectocotylized portion 26 24

Length of tentacle 127 158

Length of tentacle club 63 79

Diameter of largest sucker on third arm 4 4

Diameter of largest sucker on tentacle 5 6

Distribution. Tsuruga, Echizen (!); Tokio (Ortmann); Misaki,

Sagami (!); Aburatsubo, Sagami .(Wiilker); Wakanoura, Kii (!);

Bay of Waka, Kii (!); Kagoshima, Satsuma (Ortmann); Nagasaki,

Hizen (Appellof, !); Fusan, Korea (!). Trincomalee (d'Orbigny);
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Ceylon (Ortmann); Cape Fabre (d'Orbigny); Java (d'Orbigny ?

Keferstein); Ternate (Hoyle); Amboina (Joubin); New Guinea

(d'Orbigny); Apia, Samoa (!); Kandava, Fiji (Hoyle); New Zea-

land (Gray).

As the original figures of d'Orbigny and Ferussac have not been

accessible to me, I have not referred the specimens in hand to this

species without a certain amount
.
of hesitation, and hence have

thought it well to enter somewhat fully into the details of their

description. Few of the species of Sepioteuthis have been as well

characterized in the literature as they should be, but I have little

doubt that the present material is at least identical with that from

the same region which
'

authors before me have identified as S. les-

soniana. The species is said to attain a length of three feet, but

the maximum dimension given by Hoyle in respect to the specimens
taken by the

"
Challenger" is only*570 mm.

If correctly understood, this form would seem to have a surprising

range in the tropical and subtropical waters of the Pacific, and

possibly several other nominal species should be relegated to the

synonymy.

M.

No.

Sp.

1

3

9

4

1

4

1

6

3
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Sepioteuthis brevis Owen, 1881.

Sepioteuthis brevis Owen, 1881, p. 137, pi. 26, fig. 1.

Sepioteuthis brevis (
= lessoniana ?) Wulker, 1910, pp. 11, 22.

At best a doubtful species.

Distribution. Japan (Owen).

Family IDIOSEPIID^I Appellof, 1898.

Genus IDIOSEPIUS Steenstrup, 1881.

Idiosepius paradoxa (Ortmann, 1888).

? Idiosepius pygmreus Steenstrup, 1881, p. 219, pi. 1, figs. 11-22.
Microteulhis paradoxa Ortmann, 1888, pp. 649, 665, pi. 22, fig. 4.

Microteuthis paradoxa Joubin, 1902, p. 105, fig. 15.

Idiosepius pygmceus Wulker, 1910, p. 22 (merely listed).

By Wulker this species is considered to be identical with /. pyg-
mveus Steenstrup, and such may well prove to be the case.

Distribution. Kadsiyama (type locality, Ortmann).

Family SBPIOLIDJE Steenstrup, 1861.

Sub-family SEPIOLIN^E s. s.

Genus INIOTEUTHIS Verrill. 1881.

Inioteuthis japonica (Tilesius MS.?) Verrill, 1881. PI. V, fig. 5.

? Sepiola Japonica d'Orbigny (from Tilesius MS.) in d'Orbigny and Ferussac,
1839, p. 234, No. 3 (fide d'Orbigny).

? Sepiola Japonica d'Orbigny, 1845, p. 251.
? Sepiola ? Japonica Gray, 1849, p. 93.

? Sepiola japonica Steenstrup, 1857, pp. 93, 94.

? Sepiola Japonica Tryon, 1879, p. 157.

Inioteuthis Japonica Verrill, 1881, p. 417, footnote.

Inioteuthis japonica Appellof, 1886, p. 16.

Inioteuthis japonica Hoyle, 1886, pp. 17, 113, etc.

Inioteuthis japonica Ortmann, 1888, p. 647, pi. 21, fig. 6; pi. 22, fig. 2.

Inioteuthis japonica Joubin, 1897a, p. 101.

Sepiola japonica Joubin, 1902, p. 95, fig. 10.

Inioteuthis japonica Hoyle, 1904, p. 27.

Inioteuthis japonica Wulker, 1910, p. 10.

Sepiola inioteuthis Naef, 1912a, pp. 265, 266, 268.

The species Sepiola japonica was published by d'Orbigny from a

manuscript letter of Tilesius and I cannot find that any specimens

were seen by d'Orbigny himself. Gray (1849) copied his diagnosis

from d'Orbigny, but expressed some doubt as to its proper reference

to Sepiola. Then except for a brief mention in Tryon's
" Manual"

(1879) we find it otherwise unnoticed for over thirty years. Finally

a small collection of squids obtained by Prof. E. S. Morse in the Bay
of Tokio was sent by him to Prof. A. E. Verrill, then engaged with

his report on " The Cephalopods of the Northeastern Coast.
" These

specimens furnished the descriptions of two species which were

accordingly published in the appendix of this report as a footnote

(1881, p. 417), and the genus Inioteuthis was erected to receive them.

The form now under consideration was expressly made the
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type
4 and identified with the Sepiola Japonica of d'Orbigny, although

upon exactly what grounds other than general probability does not

seem to be entirely clear. A great many points yet remain to be

cleared up, and, as I have been able through the kindness of Prof.

Verrill himself to secure the use of the majority of his specimens,

they have been made the basis of the more extended description of

the species given herewith :

Body short and saccular; mantle in the male somewhat bell-

shaped, widest in front, tapering rapidly to a rounded posterior

extremity; in the adult female more rounded and cylindrical, less

tapering, and relatively much more plump. Nuchal commissure

rather wide, but considerably narrower than in Euprymna morsei.

Mantle margin usually, but not always, more or less emarginate

beneath, permitting the siphon a greater freedom of movement.

Fins thin, small, subcircular, forming a lobe in front; attachment

narrow, considerably above the median horizontal plane of the

body; position with regard to the mantle almost median in the

adult, but in the young placed much further back.

Head oblong, flattened above; width inclusive of the eyes about

twice the length. Funnel long, tapering, rather slender. Locking

apparatus comprising an oblong groove on either side of the base

of the funnel and folds to correspond on the inner surface of the

mantle. The grooves are provided with a thickened reflexed margin.
The folds are simple narrow ridges, much longer than the grooves.

Eyes of moderate size; openings small.
"
Olfactory organ

"

situated considerably below and behind the lid opening.

Arms short, fleshy, but fairly slender; the first pair the shortest

and smallest, the rest subequal; third pair obscurely carinate,

stouter and somewhat longer than the others. A poorly developed
web connects the arms at the base, but is obsolete or wanting between

the ventral pair. Suckers in two alternating rows; in the female

very minute and alike on all the arms; somewhat modified in the

male. Left dorsal arm of the male very conspicuously hectocotylized ;

at its extreme base appear one or two very minute and rudimentary

suckers, these immediately succeeded by a huge ridge-like swelling,

irregularly oval in shape and somewhat suggestive of the concha

of the human ear; this curious organ extends about half way up the

arm and is apparently formed by the fusion of exceedingly modified

and obscured sucker pedicels, though it bears no suckers. The

figure of the structure given by Ortmann is recognizable, but scarcely

4 The second species, /. morsei, has since become the type of Steenstrup's genus
Euprymna.
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more. The distal half of the arm is sucker bearing, but on the

specimen in hand only the pedicels remain. The right dorsal arm
is essentially like that of the 9 except that the suckers along its

central portion are very much larger than the rest and hence fewer

in number. The same peculiarity is true of the outer row of suckers

on the second pair of arms of the cf and to a much less degree of

the ventral arms. The suckers of the third-arm pair are very minute

and relatively very widely spaced.

Individual suckers of the sessile arms nearly spherical, with very
small apertures and smooth horny rings. They break off with such

ease that few of my specimens retain an average of more than two

or three on each arm.

Tentacles slender, as long as the body, but when bent back not

extending beyond the fins; tentacular club but little thickened,

with a thin membrane along its inner margin, its inner surface

villous; a microscopic examination shows the velvety appearance
to be due to the exceeding minuteness of the suckers which clothe it;

the latter long pediceled and closely placed in about eight rows.

Individual suckers bell-shaped, the wide openings surrounded by a

papillary area, outside of which is a thin, broad, outwardly flaring,

striate membrane; horny rings well developed, seemingly armed

with twenty or more distinct acute teeth, but it is not outside the

range of possibility that the apparent teeth may be merely very

large papillae or chitinous projections from the papillary border.

Beak and radula not examined. Gladius none.

Color when living not observed; in alcohol a pale yellowish-brown,

the chromatophores appearing as bluish-black spots, quite small

and distinct on the mantle, larger and more run together on the head.

Measurements .

Cotypes.

Sex. <? . c? % . 9
Number in author's register [112] [111] [391] [392]

Length total (excluding tentacles).... 40 32 35 31

Lengt-h of mantle, dorsal....... 19 .16 17.5 15

Width of body , 12 12 13 10.5

Width of nuchal commissure 5.5 565
Width across fins . 23 25 24

Length of fin, extreme 10 9.5 9

Length of fin at point of attachment. 6.5 5.5 6 5.5

Length of dorsal arm (left side) 16 9 10.5 10

Length of second arm 18 14 12 12

Length of third arm 18 14 13 12

Length of ventral arm 13 13.5 12 10

Length of tentacle 27 23 26 20
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Type. Cat. No. 9,639 (part), Yale University Museum; a male.

Gotypes of same sex in Yale University Museum and the author's

collection.

Type Locality. Bay of Yeddo (Tokio), Japan; Edward S. Morse.

Distribution. Matsushima, Rikuzen (!); Bay of Tokio (!);

Enoshima, Sagami (!); Aburatsubo, Sagami (Wulker); Nagasaki,
Hizen (Joubin).

Specimens Examined:

No.

Sp. Locality.

2 Bay of Tokio

Sex. Collectors.

E. S. Morse

1 Bay of Tokio

5 Bay of Tokio

1 Bay of Tokio
1 Matsushima, Rikuzen.

1 Enoshima, Sagami

tf E. S. Morse

9 E. S. Morse

E. S. Morse

A. Owston

Where Author's

deposited. Register.

Yale Univ. Ill

Mus.,
Cat. 9,639

(cotypes)

S.S.B., 112

(cotype)
Yale Univ. 390

Mus.,
Cat. 9,639a
S.S.B., 391

L.S.J.U., 392
Cat. 2,019

L.S.J.U., 389
Cat. 2,020

Since the establishment of the genus and the elimination of

Euprymna morsei, Inioteuthis has been enriched by the addition of

but one other species, the /. maculosa Goodrich 1896. In the mean-

while the actual status of the group has been the occasion of con-

siderable discussion. Unquestionably, the most important known
difference separating Inioteuthis from Sepiola is the absence of a

gladius in the former, the generic significance of which feature in a

case such as the present is certainly not yet fully established.

I. maculosa does not seem to differ very strikingly from the Japanese

species and further information regarding it would be very useful.

It has been reported from the Andaman Islands, Ceylon, and the

Persian Gulf.

Genus EUPRYMNA Steenstrup, 1887.

Euprymna morsei (Verrill, 1881) Steenstrup, 1887. PL VI, figs. 1, 2.

Inioteuthis Morsei Verrill, 1881, p. 417, footnote.
? Sepiola bursa Pfeffer, 1884, p. 6, fig. 6.

Inioteuthis Morsei Appellof. 1886, p. 15, pi. 2, figs. 15, 16; pi. 3, figs. 16, 19,

20, 23.

Inioteuthis morsei Hoyle, 1886, pp. 17, 112, etc., pi. 14, figs. 1-9.

Euprymna Morsei Steenstrup, 1887. p. 66 [20].
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Enpri/ntrtd Morsel Steenstrup, 1887a, p. 89 [43].

Tnwteuthis morsei Ortmann, 1888, pp. 647, 665, pi. 21, fig. 7; pi. 22, fig. 3.

Inioteuthis Morsei Joubin, 1897a, p. 101 (dimensions, fide Hoyle).
Inioteuthis Morsei Joubin, 1902, p. 97, figs. 11, 12.

Euprymna morsei Hoyle, 1904, p. 26.

Euprymna morsei Hoyle, 1904a, p. 198.

Euprymna morsei Hoyle, 1905, p. 981.

not Euprymna morsei Berry, 1909, p. 418 (locality record).

Euprymna morsei Wiilker, 1910, pp. 9, etc., pi. 1, fig. 9; pi. 3, figs. 23, 24;
pi. 4, fig. 40 (anatomy).

Euprymna morsei Naef, 1912, p. 247.

5 Animal small, sepioliform; body short, thick, rounded, the

lateral diameter on the average equal to about three-fourths of the

length. Fins large, semicircular, attached very obliquely in advance

of the middle of the body; broadest posteriorly; anterior lobe

conspicuous and abruptly notched at its inner margin so that the

attached portion of the fin comprises but about the posterior two-

thirds of the total length. Mantle margin projecting well forward

ventrally, but with a deep, notch-like emargination just below and

encompassing the funnel; united dorsally with the head by means

of a very wide commissure, so that the opening of the mantle cavity

attains only to a point just back of, and superior to, the eye opening

on either side.

Head almost as broad as the body, the length somewhat exceeded

by the width; flattened above; beneath slightly excavated for the

reception of the funnel. Eyes very large and prominent, somewhat

swollen. Funnel large, very elongate, but in the best preserved

specimens not nearly reaching to the margin of the web between the

ventral arms
; tip with three heavy longitudinal ridges

6 on its interior

surface, just back of which on the dorsal wall is a minute triangular

valve; general surface of interior transversely ridged. Funnel

organ posterior in position, large, tripartite, comprising a broad

triangular-hepatiform median pad on the dorsal wall and a pair

5 VerruTs original diagnosis (1881, p. 417, footnote) is as follows:

"Inioteuthis Morsei V., sp. nov. This is easily distinguished from the pre-

ceding [/. japonica] by the presence of four crowded rows of suckers on all the

arms; the suckers are attached by slender pedicles, which arise from the top of

prominent, thickened, basal stems. The tentacular clubs are well developed,
with exceedingly numerous, very minute suckers, in more than sixteen rows.

Fins large, situated in advance of the middle of the body. Dorsal and ventral

arms about equal; two lateral pairs longer, the third pair slightly longer than

the second. Mantle edge, beneath, with a large emargination; dorsal com-

missure broad.

"No males of this species are in the collection; therefore I refer it to this

genus only provisionally. It has no pen."
6 1 am inclined to consider these ridges a physiological modification attendant

upon the conditions of preservation of the specimen furnishing the description.

27
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of large elongate-pyriform cushions on the ventral wall; a narrow

membranous ridge running down the centre of the median pad
terminates anteriorly in a minute slender papilla.

Arms rather short, but the shortest ones usually at least as long

as the mantle, the others somewhat longer; unequal, the order of

relative length usually about 2, 3, 4 = I7
; dorsal (outer) margin of

ventral arms carinate, the others rounded; outer surfaces smooth.

Umbrella lacking or at best rudimentary between the dorsal arms,

better developed between the dorsal and second arms and between

these and the third pair; between the third and fourth pairs it

extends for over one-quarter of their length as a broad web ensheath-

ing the base of the tentacles, becoming again much reduced or even

obsolete between the ventral arms. Suckers on all the arms closely

crowded in four rows, except at the extreme base where they appear
in two to three rows; obliquely poised on stout conical pedicels

so that they are easily rubbed off, leaving the stumpy pedicels intact;

nearly spherical; apertures small, with smooth horny rings.

The above remarks I believe to be equally applicable to either

sex, but in the detailed arrangement and appearance of the suckers

a number of fairly conspicuous differences become evident. In the

9 the suckers at corresponding parts of all the arms are subequal
and exceedingly minute, their diafrieter little greater than that of the

thickened bases of the pedicels. In the cT, left ventral arm conspicu-

ously hectocotylized; distinctly thicker and perhaps a little shorter

than its mate; all the suckers nearly as small as in the '9 ,
the first

two or three pairs in two to three rows, the remainder in four; about

where the four-rowed condition commences, two components of

the outermost (ventral) row become modified 'as a pair of elongate

suckerless papillae; subsequent to this point ensue about six quar-
tets of normal suckers reaching somewhat less than half way up the

arm. Here the suckers of the two ventral rows are succeeded by a

single series of much enlarged, compressed, transversely elongate,

tightly palisaded papillae of a very characteristic appearance, bearing

the merest rudiments of suckers at their tips; these rudiments have

mouth-like apertures, but do not have the appearance of mere lips

as figured by Hoyle for E. stenodactyla, since close examination reveals

the presence of well-developed though minute horny rings, their

margins minutely but distinctly dentate with a number of acutely

7 Variations from this formula occur frequently in my material, but in this

instance the majority of them seem due merely to poor preservation.
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pointed triangular teeth. The number of these papillae is about

thirty, the largest occurring in the neighborhood of the tenth, thence

gradually diminishing in size toward the tip. The suckers of the

dorsal rows maintain their arrangement in two series and there are

about three more pairs of unmodified suckers than in the ventral

row, but at this point they, too, become affected, their pedicels much
swollen and puffed out, and the suckers themselves relatively much

reduced, though not to quite so great a degree as in the ventral row.

The horny ring from one of these also shows minute teeth. The

right dorsal arm is longer, more slender, and more closely approxi-

mates the condition found in the 9 ,
but most of the suckers from

the present specimens have been lost through abrasion, so there may
have been minute differences now impossible to observe. On the

second arms most, if not all, of the suckers of both the two outermost

rows are two to three times as large as those of the two median rows,

except near the tip, where all are again subequal. My specimens

do not warrant the assertion that a similar condition prevails on the

third pair, but it certainly reappears on the ventral arms and is here

again nearly as conspicuous as on those of the second pair. A large

sucker taken from the latter is rotund, its base somewhat heart-

shaped; horny rings deep, smooth, but with a lateral indentation

on each margin, above which a large, thin, hood-shaped expansion

obstructs part of the aperture and destroys its otherwise nearly

circular outline.

Tentacles stout, elastic, cylindrical; inner surface slightly flattened ;

half as long again as the body and more. Clubs little expanded,

keeled, tips recurved; inner face rounded, everywhere armed with

exceedingly numerous and minute, long-stalked suckers, giving it a

finely villous appearance.

Buccal membrane fleshy, pointed, rugose within.

Radula not examined.

Gladius wanting.

Color in alcohol a light brownish-buff; heavily maculated both

above and below with numerous large dark slate-colored chromato-

phores, which are least nur ^>us on the inner surfaces of the arms

and the lower aspect of the fins. On the under side of the latter

over the area adjacent to the base of attachment they are absent.
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Measurements.

Number in author's register
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Type. Cat. 9,638, Yale University Museum, a female [S. S. B.
No. 105]. Cotypes in Yale University Museum and in Cat. No. 2,402
of the author's collection, also a female.

Type Locality. Bay of Yeddo (Tokio), Japan; Edward S. Morse;
3 9.

Distribution. Bay of Tokio (Verrill,!); off Misaki, Sagami
(Wiilker); off Dzushi, Sagami (Wiilker); Wakanoura, Kii (!);

Bay of Waka, Kii (!); off Kobe, Settsu (Hoyle); Onomichi, Bingo

(!); Kagoshima, Satsuma (Ortmann); Kadsiyama (Ortmann);

Nagasaki, Hizen (Appellof, Joubin,!); Takao, Formosa (!). Hong
Kong, China (!); Gulf of Manaar (Hoyle); Andaman Islands

(Goodrich); Maidive Archipelago (Hoyle).

Specimens Examined.

No.
Sp. Locality.

1 Bay of Tokio

1 Bay of Tokio 9

1 Wakanoura, Kii

3 Bay of Waka, Kii

3 Onomichi, Bingo

4 Nagasaki. Hizen

1 Japan

3 Takao, Formosa

5 Hong Kong, China

1 Hong Kong, China

2 Hong Kong, China

Where Author's
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original type specimens of Verrill, that despite the juvenility of

the latter and the admittedly unfavorable preservation of the re-

mainder I have thought it well to redescribe the species throughout
as carefully and completely as the material would allow. One of the

types is likewise figured on Plate VI. Some of the nearly allied species

are most puzzlingly close, but it is hoped that the data here given

will prove sufficient to prevent its confusion with any of them. It

must be confessed, however, that I have been unable to select any
characters or combinations of characters which I am certain will

suffice to distinguish a series consisting of females alone from any
other species of the genus. The males appear to be constantly

characterized by the large number of modified suckers on the hecto-

cotylized arm, coupled with the fact that the suckers of both the

outer rows of the second, third, and fourth arms undergo enlarge-

ment, a character exceedingly conspicuous on the second arms at

least and in well-preserved material probably on all.

Good descriptions have already been given by Appellof (1886),

Hoyle (1886), Ortmann (1888), and of the anatomy by Wlilker (1910).

Yerriirs types are therefore made the basis of the above notes, with

the exception of those portions relating to the d% of which he had

no specimens. However, his specimens do not differ from the various

larger females seen by me in any essential particulars except their

dimensions.

This is the commonest Japanese Sepiolid and has been obtained

by so many collectors that it must be a species of considerable

abundance. Specimens from Formosa do not seem different in any

way, nor have I been able to separately identify the large series of

individuals from Hong Kong in the Museum of Comparative Zoology.

The latter is also the type locality for Pfeffer's Sepiola bursa, and

should not specimens in better preservation prove otherwise, there

can be little doubt that this name is a complete synonym of E. morsei.

Genus STOLOTEUTHIS Verrill, 1881.

Stoloteuthis nipponensis Berry, 1911. PI. V, figs. 1-4.

Stoloteuthis nipponensis Berry, 1911, p. 39, fig.

Sepiolina nipponensis Naef, 1912, p. 248.

Body small, compact, short, plump, sepioliform, rounded behind.

Mantle attached to the head dorsally by a rather narrow commissure

(4.5 mm.) ;
free below and produced forward beneath the head, its

edge sinuous and slightly emarginate in front, so as to expose the

extreme tip of the funnel, otherwise entirely hidden. Fins large,

semicordate, the forward lobe extending from the anterior base of
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attachment as far as the mantle margin; posterior lobe scarcely

developed; nearly median in position, the plane of attachment

nearly level with the dorsal surface of the mantle.

Head very large, as broad as the body, flattened above, excavated

beneath. Eyes large with rather large openings; the right eye-
lid appears to be free all round, the left eye has only the lower lid

free. Funnel rather small, flexed upward so as to lie closely in the

excavation formed by the hollowed under surface of the head. A
slight curved longitudinal groove with a raised and reflexed edge,

situated on either side of the funnel quite far back, articulates with

a corresponding ridge on the inner surface of the mantle
; the ridge

similarly curved, rather heavy, and notably longer than the groove.

"Olfactory organ" situated on the same level with the lower eyelid

and just behind it.

Arms stout, thick, flesh}', and rather short, the order Df length

2, 1, 3, 4, only the ventral arms noticeably shorter than the others;

each with two rows of spherical short-pediceled suckers extending

for their entire length. Both dorsal arms hectocotylized ; squarish,

prominently keeled above, unequal, the right slightly the larger;

much swollen; suckers very small, even at the base of the arms,

whence they gradually diminish in size toward the tip, the two

rows very regularly alternating; inner surface of each arm curiously

striate with numerous fine transverse corrugations arranged more

or less in bands to correspond with the bases of the sucker pedicels.

Suckers of the second pair of arms slightly larger, but still quite small,

excepting some five pairs along the middle of the arm which are

conspicuously larger than the rest; third pair similar in structure

to the second pair; ventral arms shorter and more slender than the

others, their suckers mainly lost in the specimen examined. The

pedicels of all the suckers, especially the enlarged ones, are very

brittle and delicate. Openings of suckers very small; horny rings

smooth. Arms connected at the extreme base by a poorly developed

web or umbrella which is totally lacking between the ventral pair;

dorsal arms laterally angled and with a dorsal keel; in the second

pair angles and keel become obsolete, .but reappear again in the

third pair; ventral arms keeled along the outer side.

Tentacles stout and fleshy; about as long as the mantle; the club

furnished with a membranous keel, but otherwise not exceeding

the stalk in diameter; suckers extremely minute, subequal, irregu-

larly arranged in at least 12 (perhaps as many as 16) rows, giving

the club a velvety appearance; peduncles slender; the horny rings
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under the high power seem to be smooth, but the material examined
is imperfectly stained.

Color in life unknown; in alcohol a pale brown, suffused here

and there with blackish-purple. Chromatophores numerous, ap-

pearing as dark dots. As in the other species of the genus, the

ventral surface of the mantle is marked by a large shield-shaped

patch, over which the cjiromatophores are exceedingly fine, numerous,
and evenly distributed; the patch is bordered by a rather indistinct

slaty-blue margin.
Beak and radula not examined. Gladius absent.

Type. Cat. No. 2,027 (Invertebrate Series) of the Stanford

University collections; a male. The type is unique. [S. S. B.

No. 32.]

Type Locality. Suruga Bay, Japan.
Measurements. The chief measurements of the type are as follows :

mm.
Total length exclusive of tentacles 38.5
Medio-dorsal length of mantle 17
Medio-ventral length of mantle 20
Width of body 13
Width across fins 24

Length of fin, total : 13

Length of fin at plane of attachment '. 9
Width of nuchal commissure : 4.5
Width of head . 14

Length of head 9

Length of dorsal arm 1 1

Length of second arm 12

Length of third arm 10.5

Length of ventral arm (measured from inner base) 10

Length of tentacle 20

S. nipponensis appears to be very different from either of the

only two species of the genus heretofore described, although sharing
with them the curious combination of characters upon which the

group was founded. The generic type S. leucoptera Verrill, from

the North Atlantic differs in the more complete webbing of the

arms, their relative shortness, the more anterior position of the fins,

hectocotylization (though affecting the same arms), and other

details. It is also stated to have the eyelids free all round, but from

the appearance of the present specimen this should possibly be

regarded as a physiological condition, 'rather than a permanent
feature as in the oegopsid decapods.
The other Pacific form S. iris Berry, from the Hawaiian Islands-

has a totally different aspect and stands quite alone in the relative
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magnitude of its head and fins and the great width of the nuchal

commissure. If the type is adult, it is also a much smaller species

than S. nipponensis.

Naef (1912) has recently made S. nipponensis the type of a new

genus Sepiolina.
Sub-family ROSSIIN^.
Genus ROSSIA Owen, 1834.

Rossia SP.

Dr. Heath has shown me egg capsules containing late embryonic

stages of some species of Rossia. The animals were far enough
advanced to exhibit clearly the distinctive characters of the genus.

They were taken off the northwestern coast of Honshu.

Genus PROMACHOTEUTHIS Hoyle, 1885.

Promachoteuthis megaptera Hoyle, 1885.

Promachoteuthis megaptera Hoyle, 1885, p. 273, fig. 109.
Promachoteuthis megaptera Hoyle, 18856, p. 182.

Promachoteuthis megaptera Hoyle, 1885d, p. 284.
Promachoteuthis megaptera Hoyle, 1886, pp. 19, 120, etc., text fig. 3, pi. 14,

figs. 10-14.
Promachoteuthis megaptera Joubin, 1902, p. 109, fig. 17.

Distribution. 1,875 fathoms, southeast of Nosima (type locality

-Hoyle).
Family SEPIID^l Steenstrup, 1861.

Genus SEPIA Linne, 1758.

The tremendous development of the genus Sepia, both in species

and number of individuals, is the most conspicuous feature of the

cephalopod fauna of Japan, as it is likewise in the waters of the

Indo-Malayan Archipelago. It is therefore not surprising to find

that no less than eighteen names have at one time or another been

applied to Japanese forms. These are as follows:

Sepia aculeata. Sepia peterseni.

Sepia sinensis.g
Sepia tullbergi [

= Metasepia].

Sepia chrysophtalmos.
10

Sepia tokioensis.

Sepia myrsus.
11

Sepia hoylei.

Sepia andreana. Sepia torosa.

Sepia esculenta. Sepia hercules.

Sepia elliptica. Sepia longera.

Sepia kobiensis. Sepia misakiensis.

Sepia andreanoides. Sepia appellofi.

9
Sepia sinensis d'Orbigny, 1839, united by Gray with S. inermis (van Hasselt),

is a name applied by d'Orbigny to a squid described in an article in the Encyclo-

pedic japonaise. Although Tryon follows Gray, it seems doubtful if the species
is in any way recognizable.

10
Sepia chrysophtalmos Tilesius is a minute animal referred by d'Orbigny

(1839, p. 324, Loligopsis, pi. 1, figs. 2-4, fide Hoyle) to Loligopsis, but probably
impossible of determination.

11
Sepia myrsus Gray (1849, p. 108) has been doubtfully listed in the Japanese

fauna by Hoyle (1886, p. 219), but I know of no other reference to its actual

occurrence there.
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This list is somewhat reduced by the elimination of doubtful

names, but even then contains many species which are not always

easy to distinguish from one another and sometimes offer problems
of great difficulty. The entire group is much in need of a pains-

taking and thorough revision at the hands of someone having access

to a wealth of carefully preserved material, and when this time

comes it is possible that several of the nominal species may be reduced

to the rank of synonyms. A good many specimens have been

available to the present writer, but the series have usually been too

incomplete or, in the case of numerous market specimens, too poorly

preserved to render accurate determination easy, much less afford

ground for any important generalizations.

The majority of Japanese species belong to a rather well-defined

group of narrow-shelled forms referred to by Wiilker as the
"
andreana-

Gruppe" and here for the sake of convenience recognized as a sub-

genus or section, to denominate which the term Doratosepion de

Rochebrune has been rehabilitated. An excellent discussion of these

forms together with a detailed key to the same has been given by
Wiilker (1910, pp. 17-20).

Sepia aculeata Van Hasselt MS., 1834.

Sepia aculeata Van Hasselt MS., in d'Orbigny and Ferussac, 1834, p. 287,

pis. 5, 25 (fide Wiilker).

Sepia aculeata d'Orbigny, 1845, p. 296.

Sepia aculeata Gray, 1849, p. 105.

Sepia aculeata Steenstrup, 1875, p. 473, pi. 2, fig. 4.

Sepia aculeata Tryon, 1879, p. 195, pi. 90, fig. 415; pi. 91, figs. 416, 417

(after d'Orbigny).
Acanthosepion Hasselti de Rochebrune, 1884, p. 101.

Sepia aculeata Joubin, 1898, p. 25.

Sepia aculeata Wiilker, 1910, p. 11.

A large cT specimen of this species having a dorsal mantle length

of 21 cm. is entered as Cat. No. 2,045 in the Stanford University

Invertebrate Series [S. S. B. No. 343]. It was obtained by Messrs.

Jordan and Snyder at Tsuruga, Echizen. The locular index of the

gladius of this specimen is 13.3.

Distribution. Near Misaki, Sagami (Wiilker); Tsuruga, Echizen

(!). Java (d'Orbigny); Indian Ocean (Gray).

Sepia esculenta Hoyle, 1885.

Sepia esculenta Hoyle, 18856, p. 188.

Sepia esculenta Hoyle, 1885d, p. 291.

Sepia esculenta Appellof, 1886, p. 28, pi. 3, figs. 1-6.

Sepia esculenta Hoyle, 1886, pp. 129, etc., pi. 17, figs. 1-5; pi. 18, figs. 1-6.

Sepia esculenta Ortmann, 1888, pp. 649, 665.

Sepia esculenta Pilsbry, 1894, p. 144.

Sepia esculenta Hedley, 1906, p. 463.

A single 9 ,
entered as No. 2,046 of the Invertebrate Series,
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Stanford University collections [S. S. B. No. 360], was obtained at

Tokio by Jordan and Snyder. It much resembles the preceding

species, but seems clearly referable to S. esculenta since it
"
lacks the

suckers on the buccal membrane and also the callosity of the inner

cone.
"

Despite these differences, the two forms are very nearly allied.

Distribution. Tokio (Ortmann, !); Yokohama Market (type

locality, Hoyle) ; Nagasaki, Hizen (Appellof). Queensland, Australia

(Hedley).

Sepia Hercules Pilsbry, 1894.

Sepia hercules Pilsbry, 1894, p. 144.

Sepia hercules Pilsbry, 1895, p. 2, pi. 1, fig. 2.

Sepia hercules Wiilker, 1910, pp. 11, 22, 24 (mere note).

Distribution. Japan (Pilsbry) ;
Loo Choo Islands (Pilsbry) .

Sepia elliptica Hoyle, 1885.

Sepia elliptica Hoyle, 18856, p. 189.

Sepia elliptica Hoyle, 1885d, p. 293.

Sepia elliptica Hoyle, 1886, pp. 22, 131, etc., pi. 19, figs. 14-24.

Sepia elliptica, Wiilker, 1910, pp. 11, 23.

Distribution. Near Misaki, Sagami (Wiilker). Arafura Sea,

south of Papua (type locality, Hoyle).

Sepia hoylei Ortmann, 1888.

Sepia hoylei Ortmann, 1888, p. 650, pi. 22, fig. 5; pi. 23, fig. 1.

Sepia elliptica (pars ?) Wiilker, 1910, pp. 11, 22.

Wiilker has suggested that this species may be identical with

S. elliptica and infers that Ortmann may have been mistaken in the

most important diagnostic character the presence of teeth on the

horny rings of the sessile arm suckers. I can, however, confirm

Ortmann's observation. Suckers of a specimen from Nagasaki
show about 35 small, short, broadly conical teeth, their tips squarish

(or broken ?), developed with fair evenness all around. In all other

respects also this material agrees well with the description of S.

hoylei, but indicates that this form is at best so weakly differentiated

from S. elliptica that the conclusion attained by Wiilker may yet

prove to be correct.

A specimen before me from Wakanoura is young and too poorly

preserved for certain identification, but the gladius agrees well with

the Nagasaki specimens.

Material Examined.
No. Where Author's

Sp. Locality. Collector. deposited. Register.

4 Nagasaki, Hizen. Jordan and L.S.J.U., 356

Snyder Cat. 2,047
? 1 Wakanoura, Kii Jordan and L.S.J.U., 379

Snyder Cat, 2,048
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Distribution. Maizuru, Tango (Ortmann); Bay of Tokio (Ort-

mann); Enoshima, Sagami (Ortmann) ; Wakanoura, Kii (!); Kadsi-

yama (Ortmann); Kochi, Toza (Ortmann); Kagoshima, Satsuma

(Ortmann); Nagasaki, Hizen (!).

Sepia torosa Ortmann, 1888.

Sepia torosa Ortmann, 1888, pp. 652, 665, pi. 23, fig. 2.

Sepia torosa Ortmann, 1891, p. 674.

Distribution. Bay of Tokio (type locality, Ortmann). Amboina

(Ortmann) .

Sepia formosana new species. PI. IX, fig; 7.

Body wide, stout, compressed, semi-elliptical. Fins nearly one

third as wide as the body, widest near the middle and becoming

very narrow posteriorly though nearly continuous around the

Fig. 2. Sepia formosana [361]: a, camera outline of horny ring from third left

arm, much enlarged; 6, camera outline of horny ring of large tentacular

sucker, same scale as preceding; c, ventral aspect of gladius, natural size.

extremity of the body. Mantle margin produced into a prominent

rounded angle above, but truncate or slightly emarginate below.

Head broad, flattened. Eyes large, prominent. Funnel broad,

truncate at the apex, the latter barely reaching the gap between

the ventral arms.

Arms subequal, somewhat over a third as long as the body; all

more or less compressed, the third and fourth pairs conspicuously
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keeled. Membranes bordering the sucker-bearing area well devel-

oped. Suckers minute, cup-shaped, in four rows on all the arms;

horny rings smooth. A narrow umbrella connects all the arms at

the base.

Tentacles rather short, stout, the clubs very large. Suckers

in about four to five rows; those of the two marginal series very

minute, the median ones slightly larger and about six of the latter

very much larger than any of the others, the three nearest the mid-

dle of the club being largest of all (PL IX, fig. 7). The latter have

smooth horny rings while those of the smaller suckers seem to be

very minutely denticulate or crenate.

Surface smooth throughout.

Color dull buff-gray, heavily mottled above and more lightly

dotted below with blackish-slate-colored chromatophores.
Gladius elongate-elliptical in outline, a little over one-third as

broad as long; chitinous margin quite wide and narrowly continuous

posteriorly across the short stout straight spine. Dorsal surface

finely rugose-granulose, the granules disposed in concentric series

parallel to the anterior margin; two shallow converging grooves
near the centre divide the shell into a narrow median and two wide

lateral areas; the calcareous coating over the chitinous layer is very
thin dorsally, especially near the edges. Ventral surface excavated

posteriorly; the striated area occupies about half the length of the

shell, but its extreme posterior portion is obscured by the heavy
callous which strengthens the inner cone. The limbs of the callous

arise near a point a little more than one-third the length of the shell

from the posterior end. Locular index (inclusive of chitinous

margin) about 43.

Type. Cat. 2,049, Invertebrate Series, Stanford University

Collections [S. S. B. No. 361].

Type Locality. Takao, Formosa (Hans Sauter) ;
one specimen.

Measurements.
mm.

Tip of body to base of dorsal arms 82
Median length of mantle (dorsal) 72
Median length of mantle (ventral) 64

Width of mantle 37

Width of fin at widest point 11

Width of head 31

Length of funnel 26

Length of dorsal arm 35

Length of second arm 31
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mm.

Length of third arm 32

Length of ventral arm 34

Length of tentacle '. 45

Length of tentacle^club 17

Diameter of largest tentacular suckers 3

Judging from the single specimen at hand (which, it must be

confessed, is not in the best state of preservation), this little species

approaches very closely to S. torosa Ortmann, but differs in (1) the

decidedly more elongate outline of the body, (2) the smooth horny

rings of the sessile arm suckers, and (3) the even more conspicuous

enlargement of certain suckers on the tentacle club (decidedly more

than "noch einmal so gross wie die iibrigen")- The locular index of

the gladius is about the same, unless in calculating it we exclude the

chitinous margin, in which case the index is but about 37. The
calloused area is, however, relatively greater.

Other allied forms appear to be S. rouxii d'Orbigny (Indo-

Malayan), S. microcotyledon Ortmann (Ceylon), and possibly the

Chinese S. sinope Gray, the two latter of which have been discussed

by Ortmann (1891, p. 674). S. microcotyledon is the only one

described as having smooth horny rings, but here the structure of

the tentacle club is very different.

Curiously enough, I have been unable to discover any records of

cephalopods from Formosa in any of the literature. Although my
search may not have been exhaustive, it is probable that the three

species here recorded (Sepia formosana, Euprymna morsei, and Sepio-

teuthis lessoniana) are the first species to be accredited to the island.

Sub-genus DORATOSEPION (de Rochebrune, 1884).

Sepia (Doratosepion) lorigera Wtilker, 1910.

Sepia lorigera Wiilker, 1910, p. 12, pi. 2, figs. 3, 4; pi. 3, figs. 11-14.

Distribution. Near Misaki, Sagami (type locality, Wiilker).

Sepia (Doratosepion) andreana Steenstrup, 1879.

Sepia Andreana Steenstrup, 1875, pp. 474, 479, pi. 1, figs. 11-19.

Sepia Andreana Tryon, 1879, p. 193, pi. 89, fig. 408; pi. 90, figs. 409, 410

(after Steenstrup).

Doratosepion andreana de Rochebrune, 1884, p. 96.

Sepia andreana Ortman, 1888, pp. 662, 665.

Sepia andreana Wulker, 1910, pp. 19, 22, 24.

Distribution. Japan (Steenstrup) .
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Sepia (Doratosepion) peterseni Appellof, 1886.

Sepia Peterseni Appellof, 1886, p. 23, pi. 2, figs. 1-5; pi. 3, fig. 21.

Sepia peterseni Ortmann, 1888, pp. 663, 665.

Sepia peterseni Wulker, 1910, pp. 14, 19, 24.

Distribution. Tokio Market (Wulker); near Misaki, Sagami
(Wulker); Nagasaki, Hizen (type locality, Appellof).

Sepia (Doratosepion) andreanoides Hoyle, 1885.

Sepia andreanoides Hoyle, 18856, p. 193.

Sepia andreanoides Hoyle, 1885d, p. 297.

Sepia andreanoides Hoyle, 1886, pp. 139, etc., pi. 21, figs. 11-19; pi. 22, fig. 11.

Sepia andreanoides Ortmann, 1888, pp. 653, 665.

Sepia andreanoides Wtilker, 1910, pp. 19, 22, 24.

Distribution. Bay of Tokio (Ortmann); Yokohama Market

(type locality Hoyle).

Sepia (Doratosepion) kobiensis Hoyle, 1885.

Sepia kobiensis Hoyle, 18856, p. 195.

Sepia kobiensis Hoyle, 1885d, p. 300.

Sepia kobiensis Appellof, 1886, p. 20, pi. 3, fig. 7.

Sepia kobiensis Hoyle, 1886, p. 142, pi. 18, figs. 7-14.

Sepia kobiensis Ortmann, 1888, pp. 654, 665.

Sepia kobiensis Hoyle, 1905, p. 982 (locality record).

Sepia kobiensis Wulker, 1910, pp. 16, 20, 24.

This is one of the most abundant Japanese species, but the con-

dition of the material is such that I am in some doubt as to whether

all of the following specimens are properly referred to it.

No. Where Author's

Sp. Locality. Collector. deposited. Register.

13 Nagasaki, Hizen Jordan and L.S.J.U., 349

Snyder Cat. 2,051
1 Hakodate, Hizen Jordan and L.S.J.U., 357

Snyder Cat. 2,050
4 Hakodate, Hizen Jordan and L.S.J.U., 359

Snyder Cat. 2,050

Distribution. Bay of Tokio (Ortmann) ; Misaki, Sagami (Wulker) ;

Kobe, Settsu (type locality, Hoyle) ; Kadsiyama (Ortmann) ; Kago-

shima, Satsuma (Ortmann); Nagasaki, Hizen (Appellof, !); Hako-

date, Hizen (!); Maizuru, Tango (Ortmann).

Kolumadulu Atoll, South Pacific (Hoyle).

Sepia (Doratosepion) tokioensis Ortmann, 1888.

Sepia tokioensis Ortmann, 1888, pp. 653, 665, pi. 23, fig. 3.

Sepia tokioensis Wulker, 1910, pp. 14, 20.

Three .specimens taken by Jordan and Snyder at Aomori are

perhaps to be referred to this species (Invertebrate Series Cat.

No. 2,052, Stanford University Collections).

Distribution. Aomori, Mutsu (!); Bay of Tokio (type locality,

Ortmann); near Misaki, Sagami (Wulker).
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Sepia (Doratosepion) misakiensis walker, 1910.

Sepia misakiensis Wtilker, 1910, p. 15, pi. 1, figs. 5, 6; pi. 3, figs. 19, 22.

Distribution. 135 meters' depth, off Misaki, Sagami (type locality,

Wiilker).

Sepia (Doratosepion) appellofi walker, 1910.

Sepia appellofi. Wtilker, 1910, p. 14, pi. 1, fig. 8; pi. 3, figs. 15-18.

Distribution. Near Misaki, Sagami (type locality, Wiilker).

Genus METASEPIA. (Hoyle, 1885).

Metasepia tullbergi (Appellof, 1886).

Sepia Tullbergi Appellof, 1886, p. 26, pi. 2, figs. 7-14.

Sepia (Metasepia) tullbergi Ortmann, 1888, pp. 656, 665.

Distribution. Kadsiyama (Ortmann); Kagoshima, Satsuma (Ort-

mann); Nagasaki, Hizen (type locality, Appellof).

Genus SEPIELLA (Gray, 1849).

Sepiella inermis (Van Hasselt MS., 1839) Steenstrup, 1880.

Sepia inermis Van Hasselt MS., in d'Orbigny and Ferussac, 1839, p. 286,

pi. 6, bis; pi.. 20, figs. 1-9 (fide Hoyle).
Sepia inermis d'Orbigny, 1845, p. 295, pi. 12, figs. 9, 10.

Sepia microcheirus Grav, 1849, p. 107.

Sepia inermis Tryon, 1879, p. 196, pi. 91, fig. 423; pi. 92, figs. 424, 425.

Sepia inermis Steenstrup, 1875, p. 478, pi. 2, fig. 3.

Sepiella inermis Steenstrup, 1880a, pp. 347-356, figs. 1-8.

Sepiella inermis Joubin, 1897a, p. 103.

Sepiella inermis Joubin, 1898, p. 25.

Sepiella inermis Hoyle, 1905, p. 982, fig. 152.

Distribution. Japan (Joubin). Timor (Joubin); Batavia, Java

(d'Orbigny); Male Atoll (Hoyle); Pondicherry (d'Orbigny); Coro-

mandel (d'Orbigny); Bombay (d'Orbigny).

Sepiella maindroni de Rochebrune, 1884.

Sepiella Maindroni de Rochebrune, 1884, p. 89.

Sepiella maindroni (?) Hoyle, 1886, pp. 26, 149, etc., pi. 22, figs. 1-10.

Sepiella maindroni Ortmann, 1888, pp. 663, 665 (merely listed).

Sepiella maindroni Wiilker, 1910, pp. 20, 23.

Distribution. Tokio Market (Wiilker); near Aburatsubo, Sagami

(Wulker); Inland Sea (Hoyle). Pondicherry (type locality, de

Rochebrune) .

Division (EGOPSIDA d'Orbigny, 1839.

Family GONATIDJE (Hoyle, 1886).

Genus GONATUS Gray, 1849.

GonatUS fabricii (Lichtenstein, 1818) Steenstrup, 1880.

Onychoteuthis Fabricii Lichtenstein, 1818, p. 13 (fide Hoyle).
Onychoteuthis Kamtschatica Middendorff, 1849, p. 515, pi. 12, figs. 1-6.

Gonatus Fabricii Steenstrup, 1881o, p. 9, pi. 1.

Gonatus fabricii Pfeffer, 1900, p. 163.

Gonatus fabricii Berry, 1912, p. 308, pi. 52, figs. 1-4; pi. 53; pi. 54, figs. 1-4;

pi. 55.

I have already given a full bibliography of this widely distributed
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species in the paper cited. It has been reported from Shumshu
Island, Kurile Group, by Middendorff, and from Japan without
more definite locality by Steenstrup. It probably inhabits the
whole northern part of the archipelago.

Family ENOPLOTEUTHID^S Pfeffer, 1900.

Sub-family ENOPLOTEUTHIN^ Chun, 1910.

- Genus ABRALIOPSIS Joubin, 1896.

Abraliopsis scintillans Berry, 1911. Pis. VII, VIII; pi. IX, figs. 1-6.

? Abraliopsis sp. Nishikawa 1906a, p. 310 (eggs).
Abraliopsis scintillans Berry 191 la, p. 93.

Animal small, loliginiform; the mantle thin, cylindrical in front;
slender and tapering rapidly to an acute point posteriorly. Fins

very large, broadly sagittate, over three-fifths as long as the mantle,
their total width at the point of greatest expansion about the same
as the length; forward margins arcuate, descending abruptly inward
from a nearly right angle anteriorly; angles of lateral margins
rounded, a little less than right, well anterior of the middle; hinder

margins concave, produced posteriorly to an acute point. Anterior

mantle margin slightly produced to form an obtuse median point
above and a lateral angle on either side of the funnel.

Head large, flattened, excavated beneath. Eyes enormous,
rounded and frequently much protruding in preserved specimens;
ocular apertures large, with a distinct sinus in front. Funnel broad,

compressed, little projecting; interior with a pocket-like valve near

the tip; funnel organ comprising a large A-shaped median pad, with

notably expanded limbs posteriorly situated on the dorsal wall,

and two ovate ventro-lateral cushions (PI. IX, fig. 5).

Each funnel-locking cartilage a large elongate-ovate plate, deeply
excavated down the centre, the elevated margin conspicuously

reflected, its cavity corresponding with a simple linear groove about

8 mm. long on the inner surface of the mantle.

Arms of moderate length, nearly equal, the order of length in

general 4, 3 =
2, 1, though the third pair is sometimes a little longer

than the second. In detailed structure the arms differ considerably;

for the sake of more accurate observation, v
those of the left side of

one specimen were removed and have furnished the following account.

Dorsal arm armed with 12 small stout hooks in two alternating

rows, replaced by numerous minute suckers in two series at the

extremity; on the outer margin along the whole length, except at the

extreme base, is a broad colorless keel, widest below the middle of

28
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the arm; along the ventral margin of the sucker-bearing area is a

delicate hyaline swimming membrane supported by a series of

fleshy lappets about equal in longitude to the hooks opposite which

they lie. Second arm also with 12 hooks (though on the right second

arm of another specimen 14 hooks were counted) and otherwise in

all essentials like the first. The third arm likewise has 12 hooks

succeeded by minute suckers at the tip; it is, however, more robust

than any of the others; a very broad conspicuous hyaline mem-
branous keel, unadorned with chromatophores on either surface,

runs along the outer margin, at its widest point (near the middle)

exceeding the diameter of the arm itself; ventral margin furnished

with a hyaline swimming membrane as above, but its trabeculse are

much longer and larger. Ventral arm (PL IX, fig. 4) with 11-12 hooks

and no suckers, the whole extremity of the arm being bare except for

the curious terminal organs described below; longer and more gradually

tapering than the other arms, the hooks slightly smaller; devoid of

swimming membranes, but there is a well-developed keel along the

outer (dorsal) angle; the tip of each ventral arm is occupied by a

longitudinal series of three large, ovoid, heavily pigmented, bead-like

organs of a blackish color succeeded distally by one or two minute

rudiments of similar structures where the tip of the arm suddenly

tapers to a point; these are little protruding and have the super-

ficial appearance of being enveloped within the substance of the

arm itself, though really enclosed in the integument on the side of

the latter; in size the central organ perhaps slightly surpassing

the others (PL IX, fig. 1).

As all the specimens seen are females, the hectocotylized arm

and other sexual characters have not been observed.

Tentacles slender, about the length of the mantle, sides com-

pressed and somewhat flattened, inner surface of stalk flattened.

Clubs little or not at all expanded, the distal two-thirds armed with

four distinct crowded rows of minute suckers, some 74 to 76 in all,
12

regularly diminishing in size toward the tip; proximal to these and

projecting well out beyond the ventral margin are two very large,

elongate, slender, strongly incurved, sharply pointed hooks pro-

jecting for some distance from their large fleshy bases; opposite

these along the dorsal margin a single series of exceedingly minute

short-pediceled suckers, usually four in number and apparently

12 Cf. the figure given by Chun of A. morisii 9 (1910, pi. 8, fig. 3), where but
about 40 such suckers are shown occupying a relatively much smaller proportion
of the entire club.
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homologous with the most marginal row of the distal suckers; proxi-
mal to the hooks and in a line with them on the right tentacle club
is usually situated a single minute sucker similar to those just de-
scribed. Certain variations occur, as (e.g.) in the club from which
the accompanying figure (PL IX, fig. 6) was drawn; here the small
suckers opposite the hooks were apparently wanting (through abra-
sion ?) and were supplied in the drawing from another specimen. The
general character and extent of these variations are well brought
out in the accompanying table of data taken from all the specimens
examined and would seem to indicate that where the number of
minute suckers is fewer than that above regarded as typical, it may
be due to the facility with which such delicate structures may be
lost by abrasion.

No. of large proximal
,
Tentacle. hooks in to hooks in

ventral row. ventral row
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Radula not examined.

Integument with numerous minute photogenic organs, appearing
as dark bluish dots having a distinctly paler centre. These are

distributed as follows: (1) on the ventral surface of the mantle they
are everywhere exceedingly numerous and so evenly distributed

that a bilateral arrangement is only apparent after close examina-

tion, being even then not at all absolute; definite rows indistin-

guishable except for a narrow but distinct and fairly conspicuous

area entirely free of photophores and forming a straight longitudinal

band down the medio-ventral line with a fairly constant width of

scarce more than a millimeter throughout its course; the number

of photophores in one of the rows bordering it is from 42 to 45.

Laterally, the organs rapidly scatter and diminish in size until they

Fig. 3. Abraliopsis scintiUans, dorsal aspect of gladius, natural size; [147].

Fig. 4. Abraliopsis scintillans, portion of integument from ventral surface of

mantle seen by reflected light, showing photophores and chromatophores;
from an unstained mount in balsam; greatly enlarged; [147].

are only with difficulty to be made out at all. However, I have been

unable to find that they extend very much past the level of the eyes.

2. On the ventral aspect of the funnel the photogenic organs
are similar in character to those of the mantle, but are fewer in

number and therefore appear more symmetrically disposed. They
are ranked in about ten poorly defined longitudinal rows, variously

distant and containing 3-4 organs each, but the. arrangement of

the two lateral halves is alike and here again they are separated

by a clear space down the middle.
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3. On the ventral surface of the head the photophores have

evidently a primary arrangement in longitudinal series, but this

has become so modified by the interpolation of various shorter

series and isolated organs that the exact number of rows is difficult

to determine. Most apparent are (a) the usual median row which
bifurcates at the apex of the funnel groove and at the base of the

ventral arms, along which latter its two branches continue for the

proximal two-thirds of their length; (6) a long lateral series beginning
on the ventral fold of the olfactory crest which curves inward on
the head and also continues out the ventral arms to their extremities;

(c) a very distinct circlet of more ovoid organs surrounding the ocular

aperture (PL IX, fig. 2).

4. The ventral arms as just noted have two rows of photophores

upon the arm itself, and in addition a distinct row of 7-8 small

very distant organs along the outer margin of the keel. The third

arms have but a single row of 4-5 organs along their ventral aspect.

On the remaining arms, on the tentacles, and on the dorsal surface

of the head no luminous organs were observed.

In addition to the photogenic organs of the general integument
and the curious pigmented structures already described at the tips

of the ventral arms, there is a third very distinct type of photophore
in the form of a series of small circular bead-like bodies, brownish-

orange in color, on the ventral periphery of the eyeball; these are

five in number, the three central ones smallest and interspaced from

one another about a millimeter; the two terminal ones are each distant

about 1| mm. from the neighboring organ and their diameter is

about twice as great (i.e., rather less than a millimeter) (PI. IX, fig. 3).

These organs, though situated on the eyeball itself, are usually

visible even when the latter is closely retracted, because of a small

ovate hyaline non-pigmented area in that portion of the ventral

integument which normally covers them. When, as sometimes

occurs, this area is iridescent and a little distended, it becomes quite

conspicuous. Its purpose is obviously to allow the rays of light

from these organs to pass through the outer integument with as

little obstruction as possible.

Color in life not observed; in alcoholic specimens the ground

color is a pale brownish-buff, dotted over nearly the entire surface

with small and very beautiful reddish-brown chromatophores,

which are especially numerous and darkest just above the keel of

the gladius, but thickly scattered, even on the ventral surface where

they are very conspicuous among the bluish photophores. On



430 PROCEEDINGS OF THE ACADEMY OF [July,

the under sides of the fins, the hyaline area above described, the

inner surfaces of the arms, and the keels of the three dorsal pairs

the skin is nearly or entirely free of chromatophores. Because

appearing with unusual constancy, a single large chromatophore,

surrounded by a circlet of smaller ones and situated on the head

just posterior to the crotch between the dorsal arms, is also probably

worthy of mention. The lens of the eye is large, spherical, and

exquisitely pearly.

Measurements.

Author's register 147 279

Specimen number 12 3456
mm. mm. mm. mm. mm. mm.

Length, total 132 119 125 117 123

Length, exclusive of tentacles 95 91 86 97 93 98

Length of mantle, dorsal 59 55 52 60 57 55

Width of mantle 16 15 13 15 14 17

Width across fins 38 38 37 45 40 46

Length of fins, total 39 36.5 34 38 35 38

Length of fins along plane of

attachment 33.5 33 30 33 30 32

Width across head 17 18 17 15 13 15

Width between eyes 8 7 7.5 9 7 8

Length of head, dorsal 12 11 12 11 11 12

Length of right dorsal arm 19 17 19 23 22 22

Length of left dorsal arm 21 18 20 22 22 22

Length of right second arm 22 23 22 25 26.5 25

Length of left second arm 22 23 22 25 25 26

Length of right third arm 23 23 22 25 24 25

Length of left third arm 24 23 23 25 25 25

Length of right ventral arm 26 28 26 28 28 31

Length of left ventral arm 27 24 27.5 28 31.5

Length of right tentacle 59 55 56 52 56

Length of left tentacle 65 51 53 48 55

Length of tentacle club 77 7 7 7.5

Length of funnel 9

Type. Cat. No. 2,053. Invertebrate Series, Stanford University

collections [S. S. B. No. 147]; a female.

Type Locality. Japan, probably off Misaki (Alan Owston ?);

three 9 specimens.

Material Examined. In addition to the three cotypes, three

other specimens, taken at Misaki by Ishikawa [S. S. B. No. 279],

have been examined. All six are females. In the tables they have

been numbered, respectively, 1-3 and 4-6, and the specimens denoted

as Nos. 3 and 5 have been destroyed by dissection.
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Remarks. This beautiful little squid was originally described

from three individuals in the Stanford University collections thought
to be from Japan, but in reality of quite uncertain origin. This

habitat was, however, confirmed in a most interesting manner,
almost immediately upon the preparation of the original diagn<U.

by the receipt through the kindness of Dr. Harold Heath of three

"squids with luminous dots," sent to him from Japan by Dr. Ijima.

These were the specimens mentioned above from Misaki and proved
to be identical in every essential feature with the types, entirely

confirming in every particular the characters which I had depended

upon as diagnostic. Both the Stanford specimens and those sent

by Dr. Ijima are beautifully preserved, are nearly otthe same size,

and apparently fully grown. One of the largest, if not the largest

species of the genus, A. scintillans, is differentiated from the pre-

viously described forms in the following apparently constant

characters :

1. The great number of photophores on the ventral surface and

the comparative obscurity of their bilateral arrangement as well

as the absence of distinct longitudinal series.

2. The presence of only one row of hooks (the ventral) on the

tentacle club, with but two elements present even here.

3. The replacement of the dorsal row of hooks present in other

species by a single or slightly zigzag series of minute suckers.

4. The large number of suckers in the four distal rows on the

club and the fact that these occupy nearly two-thirds of the total

length.

5. The usual presence of four suckers and four pads in the fixing

apparatus.

6. The detailed structure of the sessile arms which appears to

differ constantly from the careful account given by Hoyle (1904,

p. 37) in regard to A. hoylei.

With these features in mind, it is by no means difficult to separate

A. scintillans from either the Atlantic A. pfefferi or the A. hoylei

of the South and East Pacific,
14 with both of which it is, however,

closely allied. It is to be expected that any structure so complex

"Chun, in a recent monograph (1910, p. 78), unites both of these forms

under the earliest name applied to a member of the genus, A. morisii V6rany,

1837, and gives a large number of exquisitely beautiful figures of a series sup-

posed to be identical. The evidence offered is certainly suggestive, but does not

appear to the present writer to be conclusive proof that we have but a single

cosmopolitan species of Abraliopsis, however closely related otherwise the various

forms may be.
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as the armature of the tentacle club should be subject to a consid-

erable degree of variation among its constituent elements, so that

its great constancy in the present series is really quite surprising

and indicates that it may prove especially important in distinguishing

species. The discovery of males of this species should throw an

interesting light upon the entire subject.

In gross aspect and general outline of the body there is great

variation, depending upon the conditions of preservation. The

greatest individualities observed are in the form of the mantle.

Sometimes the outline tapers smoothly and regularly from the

anterior margin, or there may be a pronounced bulging near the

middle, or sometimes a general inflation of the whole.

Genus THELIDIOTEUTHIS Pfeffer, 1900.

Thelidioteuthis alessandrinii (Verany, 1851) Chun, 1910.

Loligo Alessandrinii Verany, 1851, p. 99, pi. 35, figs, f, g, h (fide Chun).
Enoploteuthis polyonyx Troschel, 1857, p. 67, pi. 4, fig. 9.

Thelidioteuthis polyonyx Pfeffer, 1900, p. 167.

Thelidioteuthis Alessandrinii Chun, 1910, p. 104, pi. 7, figs. 16, 17.

A specimen in the possession of the writer from the Gulf of Kago-
shima appears to be a young individual of this widely distributed

species, though it is possible that the adult might show differences

worthy of separate recognition. [S. S. B. No. 274.]

Distribution. Gulf of Kagoshima (!). Mediterranean; South

Atlantic (Pfeffer) ;
Indian Ocean (Chun) ; Society Islands (Pfeffer) .

Family OCTOPODOTEUTHIDJE new name.

(
= Veranyidce Chun, 1910.)

Genus OCTOPODOTEUTHIS Ruppell, 1844 (em.).

Octopodoteuthis sp.

Octopodoteuthis near 0. sicula Chun, 1910, p. 139.

In the work cited Chun mentions a specimen of this genus taken

by Doflein in Sagami Bay.

Family HISTIOTEUTHIDJE Verrill, 1881.

Genus CALLITEUTHIS Verrill, 1880.

Calliteuthis ocellata (Owen, 1881) Verrill, 1881.

Loligopsis ocellata Owen, 1881, p. 139, pi. 26, figs. 3-8; pi. 27.

Calliteuthis ocellata Verrill, 1881, p. 402.

Calliteuthis ocellata Verrill, 1882, p. 412 [202].

Calliteuthis reversa Hoyle, 1886, p. 183, pi. 33, figs. 12-15 (not of Verrill).
Calliteuthis reversa (pars) Pfeffer, 1900, p. 170.

Calliteuthis reversa (pars) Chun, 1906, p. 744.

Calliteuthis ocellata Chun, 1910, pp. 149, 170, etc., Texttafel 1, figs. 1, 2;
text figs. 22, 23; pi. 20, figs. 7-9.

The true Calliteuthis reversa Verrill is not vet known to be a member
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of the Japanese fauna. Assuming the correctness of the recent

careful synopsis of the genus given by Chun (1910), the various

references to it in the literature cited have certainly been based upon
misidentifications.

Distribution. Sagami Bay (Chun); 345 fathoms, off Ino Sima
Island (Hoyle); China Sea (type locality, Owen).

Family ARCHITEUTHIDJE Pfeffer, 1900.

Genus ARCHITEUTHTJS Steenstrup, 1856.

Architeuthus martensii (Hilgendorf, 1880) Steenstrup, 1882.

Megateuthis Martensii Hilgendorf, 1880, p. 65.

. Architeuthus Martensii Steenstrup, 1882, p. 157 [15].

Architeuthis, sp. Mitsukuri and Ikeda, 1895, pp. 39-50, 1 pi. (fide Hoyle).

Distribution. Japan (Hilgendorf) .

Family OMMASTREPHID^E Gill, 1871.

Genus OMMASTREPHES d'Orbigny, 1835.

Ommastrephes sloanii Gray, 1849. PI. VI, fig. 4.

Ommastrephes Sloanii Gray, 1849, p. 61.

Ommastrephes Sloanii Tryon, 1879, p. 180 (after Gray).
Todarodes pacificus Steenstrup, 1880, pp. 83, 90, etc! (fide Hoyle).

(?) Sloanei Steenstrup, 1880, p. 98.

Ommastrephes sloanei Verrill, 1881, p. 386 (brief note).
Ommastrephes pacificus Appellof, 1886, p. 35, pi. 3, figs. 8-10.
Todarodes pacificus Hoyle, 1886, pp. 34, 163, 219, pi. 28, figs. 1-5.
Todarodes pacificus Ortmann, 1888, pp. 664, 665 (merely listed) .

? Ommastrephes gouldi M'Coy, 1888.
? Ommastrephes gouldi Brazier, 1892, p. 17 (locality record).
Todarodes pacificus Joubin, 1897a, p. 103.

not ? Ommastrephes sloanei Schauinsland, 1899, p. 92 (mere note).

Ommatostrephes sagittatus sloanei Pfeffer, 1900, p. 179.

[Pfeffer also unites with this species the 0. insignis of Gould, 1852,

ascribed to the Fiji Islands and the Antarctic region.]

Body elongate, cylindric, tapering posteriorly to a sharp point

between the fins. Mantle margin entire above and but little emar-

ginate below. Fins broadly sagittate, in the adult a little more

than two-fifths as long as the mantle. Mantle connectives as usual

in the group.

Head rather small, squarish, but much compressed, considerably

narrower than the widest expansion of the body; bounded pos-

teriorly by a transverse thickened ridge, continuous with the three

oblique ear-like folds behind each eye. Eyes large, the wide lid

openings with a narrow incision or sinus in front. Funnel groove

with a distinct foveola in its anterior portion, comprising a horseshoe-
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shaped fold of membrane embracing between its arms a series of

8-10 shorter and more fleshy longitudinal folds.

Arms moderate, squarish, fairly attenuate, averaging about half

as long as the mantle; unequal, the order of length almost always

2, 3, 1, 4, although there are occasionally slight variations from this

formula. Umbrella lacking, but the outer angles of all the arms

equipped with a firm fleshy keel especially developed on the basal

half of the third pair, and a delicate trabeculated swimming mem-

brane, which is least evident on the ventral arms and widest on the ven-

tral margin of the third pair. Suckers decidedly small (PI. VI, fig. 4) ;

rather distantly placed at the base in two regularly alternating rows,

becoming more crowded at the tip ;
the interspacing between the rows

very variable, apparently dependent mainly upon the degree of

compression of the arms; suckers of the lateral arms slightly, but

not at all conspicuously larger than those of the dorsal and ventral

pairs ;
on an arm of the second pair some 56 to 60 suckers can readily

be counted without using a lens. Horny rings well developed,

their lower margins ordinarily smooth, but with 9 to 12 stout acute

teeth, accompanied by occasional intervening denticles on the upper

edge; these teeth are largest at the apex, but the median one is not

particularly differentiated in this respect more than its neighbors.

Tentacles stout, moderate; the club slightly expanded, its sucker-

bearing portion including about 60-65% of the total length in the

adult (55-71%, according to Pfeffer); in general structure entirely

similar to 0. hawaiiensis,
15 the horny rings of the large median

suckers armed with about 17 rather short, stout, acute, subequal

teeth, occurring in regular alternation with an equal number of very
low squarish plates, both teeth and plates being more regular, though
somewhat more weakly developed than in 0. hawaiiensis. A small

sucker of the marginal rows shows about 18 acute teeth, larger and

longer on the upper margin where they are accompanied by a few

alternating denticles.

In young specimens, such as No. 273, the body appears more

slender and the fins much shorter, both in proportion to the mantle

length and their own width.

The chief measurements of eight specimens are given in the

following table :

15 Ommastrephes hawaiiensis new species: A Hawaiian form closely allied

to O. sloanii (i.e., pacificus), but with much larger and fewer suckers on the

sessile arms of the adult and with the central upper tooth of the horny rings

distinctly larger than any of the others.
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Measurements.
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Author's register number
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Type. Of sloanii, in the British Museum; of pacificus, in the

Copenhagen Museum.

Type Locality. Of sloanii, Waitemata, New Zealand (Gray) ;

of pacificus, Hakodate, Japan (Steenstrup).

Distribution. Tomakomai, Iburi (!); Todohokke, Oshima (Wiil-

ker); Hakodate, Oshima (Steenstrup, !); Tokio (!); Misaki, Sagami

(Wiilker, !); Aburatsubo, Sagami (Wiilker); Inland Sea (Hoyle);

Nagasaki, Hizen (Appellof). Vladivostok (Joubin); Indian Ocean

(Gray); Victorian Water, South Australia (Brazier, as 0. gouldi);

Tasmania (Verrill); Waitemata, New Zealand (Gray).

Material Examined.

No. Where Author's

Sp. Locality. Collectors. deposited. Register,

1 Tomakomai, Iburi J. 0. Snyder L.S.J.U., 273
Cat. 2,057

2 Hakodate, Oshima J. 0. Snyder L.S.J.U., 258
Cat, 2,056

9 Hakodate, Oshima Jordan and L.S.J.U., 257

Snyder Cat. 2,055
1 Tokio Jordan and L.S.J.U., 256

Snyder Cat. 2,058
1 Misaki, Sagami Jordan and L.S.J.U., 259

Snyder Cat. 2,059

Under the name Ommastrephes Sloanii, J. E. Gray in 1849 pub-
lished the description of a species of squid from New Zealand belong-

ing to the typical group of the genus and having probable relationship

with 0. sagittatus.
17

Subsequently Steenstrup (1880) erected a new

species of his genus Todarodes (
= Ommastrephes s. s.) for the recep-

tion of an apparently very similar cephalopod in the Copenhagen
Museum from Hakodate, his description being supplemented by
Hoyle with further interesting notes in the Challenger Report (1886)

and a very excellent series of figures which fix the identity of the

17
"Ommastrephes Sloanii.

"Body cylindrical, rather tapering behind. Fin rhombic, rather more than
one-third the length of the body. Sessile arms compressed; cups equal, oblique,
in two rows; rings black, higher side with regular acute teeth, lower smooth;
third pair acutely finned, with a narrow, rayed, membrane on the inner edge of

the ventral side. Tentacular arms slightly keeled externally, base half-naked;
cups of lower part small, in two rows, of middle four rows, the seventh pair of

the central series largest; rings with distant teeth all round; of the lateral series

small, longly peduncled, and very oblique; of the apical portion small, in three
or four rows, the smallest one nearly sessile." (Gray, 1849, p. 61.)
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form intended beyond any manner of doubt. It is interesting to

observe that Steenstrup himself affirms entire ignorance of the true

generic position of 0. sloanii, although Hoyle in the work cited

referred it doubtfully to Todarodes. More recently Pfeffer (1900)
has come to the conclusion that the two forms are.identical and has,

moreover, reduced them to subspecific rank under the Atlantic

0. sagittatus. If these premises are correct, the rejection of the name

padficus in favor of the prior sloanii follows as a matter of course,

an arrangement which has since been followed by Hoyle (1909) and

by Wiilker (1910), and is therefore adopted in this paper. To the

present writer, however, this interpretation does not appear by any
means conclusive. In the first place, the description of Gray when

judged by modern standards is at best incomplete, and an examina-

tion of his type or even of further South Pacific material may yet

reveal that he overlooked characters of sufficient importance to

delimit this race from the Japanese form as completely as the latter

now appears to be separated from its Mid-Pacific (Hawaiian) con-

geners. In the same connection another small item of evidence

should not be overlooked: so careful an observer as Verrill (1881,

p. 386) relates that a Tasmanian specimen referred by him to 0.

sloanii lacks the foveola at the apex of the funnel groove so charac-

teristic of 0. sagittatus, padficus, and hawaiiensis. In any case, the

specimens now before me are most certainly identical with the true

0. padficus as described and figured by Steenstrup and Hoyle,

whether the latter eventually prove distinct from sloanii or not.

A key to the various known races of typical Ommastrephes, con-

structed on the same general plan as that utilized by Pfeffer, is

accordingly offered as follows:

Sucker-bearing portion of the tentacle comprising more than f of the

total length (Atlantic species) .'...sagittatus.

Sucker-bearing portion of the tentacle comprising distinctly less than

J of the total length (Pacific species) 1

f Median upper tooth of the horny rings of the suckers on the

sessile arms obviously the largest hawaiiensis.

I No single tooth of the horny rings noticeably larger than the

others sloanii

Most recent authors follow Pfeffer in regarding sloanii as a sub-

species of sagittatus, but despite the small differences I cannot see

that anything is to be gained by the use of the trinomial, especially

since truly intergrading forms are not yet known to occur.
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Genus SYMPLECTOTEUTHIS Pfeffer, 1900.

Symplectoteuthis oualaniensis (Lesson, 1830) Pfeffer, 1900.

Loligo oualaniensis Lesson, 1830, p. 240, pi. 1, fig. 2.

Symplectoteuthis oualaniensis Pfeffer, 1900, p. 180.

Symplectoteuthis oualaniensis Wiilker, 1910, p. 21 (merely noted).

Distribution. Near Misaki, Sagami (Wiilker). Laccadive Islands

(Hoyle) ;
Vanikoro (Quoy and Gaimard) ;

Caroline Islands (Lesson) ;

Torres Straits, Great Barrier Reef, and Nickol Bay, Australia (Bra-

zier); Laysan Island (Schauinsland) ;
Cocos Islands (Hoyle).

Family THYSANOTEUTHIDJE Keferstein, 1866.

Genus THYSANOTEUTHIS Troschel, 1857.

Thysanoteuthis rhombus Troschel, 1857.

Thysanoteuthis rhombus Troschel, 1857, p. 70, pi. 4, fig. 12; pi. 5, figs. 1-4.

Thysanoteuthis rhombus Jatta, 1896, p. 56, pi. 9, figs. 1-13.

Thysanoteuthis rhombus Pfeffer, 1900, p. 182.

An Atlantic and Mediterranean species quoted from Japan without

more definite locality on the authority of Pfeffer.

Family OHIROTEUTHIDJE Gray, 1849.

Sub-family CHIROTEUTHIN^ Chun, 1908.

Genus CHIROTEUTHIS d'Orbigny, 1839.

Chireteuthis macrosoma Goodrich, 1896.

Chiroteuthis macrosoma Goodrich, 1896, p. 12, pi. 3, figs. 51-57.
Chiroteuthis macrosoma Pfeffer, 1900, pp. 185, 186.
Cheiroteuthis macrosoma Nishikawa, 1906, pp. 109-113, pi.
Chiroteuthis macrosoma Chun,' 1910, p. 240.

Distribution. Japan (Nishikawa). Off the Kistna Delta (type

locality, Goodrich).

Sub-genus CHIROTHAUMA Chun, 1910.

Chiroteuthis (Chirothauma) imperator Chun, 1908.

Chiroteuthis imperator Chun, 1908, p. 88.

Chiroteuthis (Chirothauma) imperator Chun, 1910, pp. 240, 241; texttafel

2; pi. 38; pi. 39, figs. 1-10; pi. 40, figs. 2-5, 7; pi. 41; pi. 42, figs. 1-4;
pi. 43; pi. 44, figs. 3, 6-16.

Distribution. Sagami Bay (Chun). Off Nias, Sumatra (type

locality, Chun).

Family CRANOHIID^E Gray, 1849.

Genus LIOCRANCHIA Pfeffer, 1884.

Liocranchia sp.

A single very immature individual of an undetermined Liocranchia

from Japan is in the author's collection [S. S. B. No. 385].
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Order TETRABRANCHIATA Owen, 1832.

Sub-order NAUTILOIDEA.

Family NAUTILIDJE Owen, 1836.

Genus NAUTILUS Linn6, 1758.

Nautilus pompilius Linn, 1758.

Nautilus Pompilius Linne, 1758, p. 709, Nos. 283, 233.
Nautilus Pompilius Lischke, 1889, p. 29 (mere note).
Nautilus Pompilius Dunker, 1882, p. 1 (mere note).
Nautilus sp. Dean, 1901, p. 819.

Distribution. Japan (Dunker); near Misaki, Sagami (Dean);
Loo Choo Islands (Lischke). Indo-Malayan region.

BIBLIOGRAPHY.

The following list of references is thought to include a practically

complete bibliography of the subject, but a few relevant titles have

doubtless been omitted either through inadvertence or because they
have escaped the observation of the writer. Titles included in

brackets have been inaccessible' and are quoted on the authority
of other authors.

ADAMS, ARTHUR, and REEVE, LOVELL. 1850. The Zoology of the Voyage of
H. M. S. "Samarang," etc. Mollusca. Part I. London, 1850.

APPELLOF, A. 1886. Japanska Cephalopoder. K. Svensk. Vetensk. Akad.
Handl, vol. 21, pp. 1-40, pis. 1-3.

1898. Cephalopoden von Ternate. Ergebn. zool. Forsch. Molukken
Borneo, etc. Dr. Willy Klikenthal. Part II, vol. 2, pp. 561-637, pis.
32-34. Frankfurt-a-M., 1898.

BERRY, S. S. 1909. Diagnoses of new Cephalopods from the Hawaiian Islands.
Proc. U. S. Nat. Mus., vol. 37, pp. 407-419, with 9 text figures, December,
1909.

1911. A new Sepiolid from Japan. Zool. Anzeiger, vol. 37, pp. 39-41,
1 figure, January, 1911.

191 la. Note on a new Abraliopsis from Japan. Nautilus, vol. 25,

pp. 93-94, December, 1911.
1912. A Review of the Cephalopods of Western North America. Bull.

U. S. Bureau of Fisheries, vol. 30, pp. 269-336, pis. 32-56, text figs. 1-18,

July, 1912.

Bosc, L. A. G. [1792. Observation sur la Sepia rugosa. Actes Soc. Hist.

Nat. Paris, vol. 1, p. 24, pi. 5.]

BRAZIER, JOHN. 1892. Catalogue of the Marine Shells of Australia and Tas-
mania. Part I, Cephalopoda. Australian Mus. Cat., Sydney, 15, pp.
1-19, 1 pi.

BROCK, J. 1882. Zur Anatomic und Systematik der Cephalopoden. Zeitschr.

fur wissensch. Zool., vol. 36, pp. 543-610, pis. 34-37.
1887. Indische Cepjialopoden. Zool. Jahrb., vol. 2, pp. 591-614, pi.

CHUN, CARL. 1906. Ueber die Geschlechtsverhaltnisse der Cephalopoden. Zool.

Anzeiger, vol. 29, pp. 743-753, March, 1906.

1908. Ueber Cephalopoden der deutschen Tiefsee-Expedition. Zool.

Anzeiger, vol. 33, pp. 86-89, May, 1908.

1910. Die Cephalopoden. 1. Teil: (Egopsida. Wiss. Ergebn. deutsch.

Tiefsee-Exped.-Valdivia, vol. 18, pp. 1-402, with 2 pis. and 32 figs, in text

and an Atlas of 61 pis.



440 PROCEEDINGS OF THE ACADEMY OF [July.

DALL, WILLIAM H. 1908. Reports on the dredging operations off the West
Coast of Central America .... carried on by the .... " Albatross"
.... XXXVII. Reports on the Scientific Results of the Expedition to

the Eastern Tropical Pacific .... by the .... "Albatross" . . . .

XIV. The Mollusca and the Brachiopoda. Bull. Mus. Comp. Zool., vol.

43, pp. 205-487, pis. 1-22, October, 1908.

DEAN, BASHFORD. 1901. Notes on Living Nautilus. Amer. Naturalist, vol.

35, pp. 819-837, 15 figs, in text.

DELLE CHIAJE, STEFANO. [1828-1830. Memorie sulla struttura e Notomia
degli animali senza vertebre del Regno di Napoli. Napoli, 1828-30.]

DILLWYN, L. W. 1817. A descriptive Catalogue of Recent Shells arranged
according to the Linnsean Method, with particular attention to the Syn-
onymy. 2 vols., 8vo, London, 1817.

DOFLEIN, FRANZ. 1906. Ostasienfahrt, Erlebnisse und Beobachtungen eines

Naturforschers in China, Japan und Ceylon. 511 pp., profusely illustrated,

Leipzig and Berlin, 1906.

DOLLO, Louis. 1912. Les Cephalopodes adaptes a la Vie Nectique Secondaire
et a la Vie Benthique Tertiaire. Zoolog. Jahrb., Suppl. XV, 1. Bd., pp.
105-140, pi. 3.

DUNKER, G. 1882. Index Molluscorum Maris Japonici.

FISCHER, P. 1882. Manuel de Conchyliologie et de paleontologie conchyli-

ologique ou histoire naturelle des mollusques vivants et fossiles. Pp.
i-xxiv, 1-1369, 1138 figs, in text, 23 pis., large 8vo, Paris, 1880-1887.

GABB,' W. M. 1862. Description of two new species of Cephalopodes in the
Museum of the California Academy of Natural Sciences. Proc. Calif.
Acad. Nat. Sci., vol. 2, p. 170-172.

GOODRICH, E. S. 1896. Report on a collection of Cephalopods from the Cal-
cutta Museum. Trans. Linnean Soc. London (2, Zool.), vol. 7, part 1,

pp. 1-24, pis. 1-5, December, 1896.

GOULD, AUGUSTUS A. 1852. United States Exploring Expedition, etc., under
the command of Charles Wilkes. Vol. XII Mollusca and Shells. 4to,

Philadelphia, 1852.

GRAY, J. E. 1849. Catalogue of the Mollusca in the Collection of the British

Museum. Part I. Cephalopoda Antepedia. Small 8vo, pp. i-viii, 1-164,
London, 1849.

HEDLEY, CHARLES. 1906. The Mollusca of Mast Head Reef, Capricorn
Group, Queensland. Part I. Proc. Linnean Soc. New South Wales, vol.

31, pp. 453-479, pi.

HILGENDORF, F. M. 1880. Einen riesigen Dintenfisch aus Japan. Sitzb.

Gesellsch. Nat. Freunde, Berlin, 1880, pp. 65-67.

HIRASE, Y. 1907. Catalogue of Marine Shells of Japan, to be had of Y. Hirase.

49 pp., pis. 1-3, 8vo, privately printed, Kyoto, 1907.

HOYLE, WILLIAM E. 1885. Brief Notice of the
"
Challenger" Cephalopoda.

Rep. Sci. Res. Voy. "Challenger," Narrative, vol. 1, pp. 269-274 [1-7],

figs. 106-109.
1885a. Diagnoses of new species of Cephalopoda collected during the

cruise of H. M. S.
"
Challenger." Part I. The Octopoda. Ann. Mag.

Nat. Hist., (5), vol. 15, pp. 222-236, March, 1885.

18856. Diagnoses of new species of Cephalopoda collected during the
cruise of H. M. S. "Challenger." Part II. The Decapoda. Ann. Mag.
Nat. Hist. (5), vol. 16, pp. 181-203, September, 1885.

1885c. Preliminary report on the Cephalopoda collected by H. M. S.

"Challenger." Part I. The Octopoda. Proc. Roy. Soc. Edinburgh, vol.

13, pp. 94-114, cuts, August, 1885.

1885d. Preliminary report on the Cephalopoda collected by H. M. S.

"Challenger." Part II. The Decapoda. Proc. Roy. Soc. Edinburgh,
vol. 13, pp. 281-310, cuts, 1885.

1886. Report on the Cephalopoda collected by H. M. S. "Challenger"
during the years 1873-76. Rep. Sci. Res. Voy. "Challenger," vol. 16,

part 44, pp. i-vi, 1-246, pis. 1-33, 1886.

1886a. A Catalogue of Recent Cephalopoda. Proc. Roy. Phys. Soc.

Edinburgh, 1886, pp. 205-267 [1-63].



1912.] NATURAL SCIENCES OF PHILADELPHIA. 441

1897. A Catalogue of Recent Cephalopoda. Supplement 1887-96
Proc. Roy. Phys. Soc. Edinburgh, 1897, pp. 363-375 [1-13].

1904. Reports on the dredging operations off the West Coast of Central
America .... carried on by the .... "Albatross" .... XXIX. Re-
ports on the scientific results of the expedition to the Eastern Tropical
Pacific .... by the .... "

Albatross" .... V. Reports on the Ceph-
alopoda. Bull. Mus. Comp. Zool., vol. 43, pp. 1-71, pis. 1-12, 7 figs in

text, March, 1904.
1904a. Report on the Cephalopoda collected by Professor Herdman,

at Ceylon, in 1902. Rep. Govt. Ceylon Pearl Oyster Fisheries, Gulf of
Manaar. Supplementary Report XIV., pp. 185-200, pis. 1-3.

1905. The Cephalopoda, in Fauna and Geography of the Maldive and
Laccadive Archipelagoes, vol. 2, suppl. 1, pp. 975-988, text figs. 144-153,
pi. 95.

1909. A Catalogue of Recent Cephalopoda. Second Supplement.
1897-1906. Proc. Roy. Phys. Soc. Edinburgh, vol. 17, pp. 254-299, October
1909.

1910. A List of the Generic Names of Dibranchiate Cephalopoda with
their Type Species. Abhandl. Senckenb. Nat.-freund. Gesellsch., vol. 32,
pp. 407-413. Frankfurt, 1910.

IJIMA, I., and IKEDA, S. 1895. Description of Opisthoteuthis depressa, n. sp.
Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 8, pp. 1-15, pi. 33.

1902. Notes on a specimen of Amphitretus obtained in the Sagami Sea.
Annotat. Zool. Japon., vol. 4, pp. 85-101, 3 figs, in text, pi. 2, August, 1902.

JATTA, GIUSEPPE. 1896. I Cefalopodi viventi nel Golfo di Napoli (Siste-

matica). Fauna und Flora Golf. Neapel, Monog. 23, 268 pp., 31 pis.

JOUBIN, Louis. 1894. Cephalopodes d'Amboine. Revue suisse de Zool.,
vol. 2, pp. 23-64, pis. 1-4.

1897. Observations sur divers Cephalopodes. Deuxieme note. Octopus
punctatus Gabb (1). Mem. Soc. zool. France, vol. 10, pp. 110-113, pi. 9.

1897a. Observations sur divers Cephalopodes. Troisieme note. C6ph-
alopodes du Musee Polytechnique de Moscou. Bull. Soc. zool. France, vol.

22, pp. 98-104.
1898. Sur quelques Cephalopodes du Muse"e royal de Leyde et descrip-

tion de trois especes nouvelles. Notes Leyden Mus., vol. 20, pp. 21-28.
1902. Revision des Sepiolidse. Mem. Soc. zool. France, vol. 15, pp.

80-145, 38 figs, in text.

KEFERSTEIN, W. 1866. In Bronn's Klassen und Ordnungen des Thierreichs:

Weichthiere (Malacozoa). 2 vols., Leipzig and Heidelberg, 1862-1866.

LAMARCK, J. B. P. A. de. 1799. Memoires d'Histoire naturelle, vol. 1, Paris,
1799.

LESSON, R. P. 1830. Mollusques, in Voyage autour du Monde, etc., de la

Coquille. Zoologie, vol. 2, Paris, 1830.

LICHTENSTEIN, K. M. H. 1818. Onychoteuthis, Sepien mit Krallen. /sis,

pp. 1591-1592, pi. 19.

LINNE, CARL VON. 1758. Systema Naturae. Edit. X, Holmiae, 1758.

LISCHKE, C. E. 1869. Japanische Meeres-Conchylien. 3 vols., 4to, Cassel,

1869.

MARCHAND, WERNER. 1907. Der mannliche Leitungsapparat der Dibran-

chiaten. Zeitschr. wiss. Zool., vol. 86, pp. 311-415, with 66 figs, in text.

M'CoY, FREDERICK. [1888. Prodr. Zool. Victoria, dec. XVII.]

ME^ER, WERNER T. 1906. Ueber den mannlichen Geschlechtsapparat von

Opisthoteuthis depressa (Ijima und Ikeda). Zool. Anzeiger, vol. 29, pp.

758-760.
1906a. Die Anatomic von Opisthoteuthis depressa (Ijima und Ikeda).

Zeitschr. wiss. Zool, vol. 85, Bd. 2, pp. 183-269, 16 text figs., pis. 11-16

(also separately printed and paged, Leipzig, 1906).

MIDDENDORFF, A. T. 1849. Bcitrage zu einer Malacozoologica Rossica. II.

Mem. Acad. Sci. Imp. Petersbourg (6), vol, 6, pp. .329-610, pis. 1-21.

MITSUKURI, K., and IKEDA, S. [1895. Notes on a gigantic Cephalopod.
Zool. Mag. Tokyo, vol. 7, pp. 39-50, 1 pi.]



442 PROCEEDINGS OF THE ACADEMY OF [July,

NAEF, ADOLF. 1912. Teuthologische Notizen. 1. Die Familien der Myopsiden.
Zoolog. Anzeig., vol. 39, pp. 241-248, March, 1912.

1912a. Teuthologische Notizen. 3. Die Arten der Gattimgen Sepiola
und Sepietta. Zoolog. Anzeig., vol. 39, pp. 262-271, figs, la-le, 2a-2d,
March, 1912.

NISHIKAWA, T. [1906. Mezurashiki Ika. [On a rare Cephalopod.] Dobuts.
Z. Tokyo, vol. 18, pp. 109-113].

[1906a. Fuyu-sei Ika-ran no ichi rei. [A case of pelagic Cephalopod
eggs.] Dobuts. Z., Tokyo, vol. 18, pp. -310-314.]

D'ORBIGNY, ALCIDE. 1826. Tableau methodique de la classe des Cephalopodes.
Ann. Sci. Nat. (1), vol. 7, pp. 95-169.

1845. Mollusques vivants et fossiles. Vol. I and Atlas, Paris, 1845.

D'ORBIGNY, ALCIDE, and FERUSSAC, A. DE. [1834-1848. Histoire naturalle

generate et particuliere des cephalopodes acetabuliferes, vivants et fossiles.

Paris, 1834-1848.]

ORTMANN, A. 1888. Japanische Cephalopoden. Zool. Jahrb., vol. 3, pp.
639-670, pis. 20-25.

1891. Cephalopoden von Ceylon. Zool. Jahrb., vol. 5, pp. 669-678, pi. 46.

OWEN, RICHARD. 1881. Descriptions of some new and rare Cephalopoda
(Part II). Trans. Zool. Soc. London, vol. 11, pp. 131-170, 3 figs, in text,

pis. 23-35, June, 1881.

PFEFFER, GEORG. 1884. Die Cephalopoden des Hamburger Naturhistorischen*
Museums. Abhandl. Naturw. Ver. Hamburg VIII, 1, pp. 1-30, pis. 1-3.

1900. Synopsis der cegopsiden Cephalopoden. Mitteil. Naturhist. Mus.
Hamburg XVII, pp. 147-198.

PILSBRY, HENRY A. 1894. Notices of New Japanese Mollusks, I. Nautilus,
vol. 7, pp. 143-144, April, 1894.

1895. Catalogue of the Marine Mollusca of Japan. F. Stearns, Detroit,
1895.

QUOY, J. R. C., and GAIMARD, J. P. 1832. Zoologie, in Voyage de 1'Astrolabe,
pendant les annees 1826-29, etc. Vol. 2, Paris, 1832.

RAFINESQUE, C. S. [1814. Precis des Decouvertes Somiologiques on Zoo-

logiques et Botanique. Palermo, 1814.]

Risso, A. [1826. Histoire naturelle des principales productions de FEurope
meridionale, etc. Vol. 4, Paris, 1826.]

DE ROCHEBRUNE, A. T. [1884. Etude monographique de la famille des Sepiadae.
Bull. Soc. Philomat. Paris (7),- vol. 8, pp. 74-122, pis. 3-6.]

SCHAUINSLAND, 1899. Drei Monate auf einer Koralleninsel (Laysan). Bremen,
1899.

SOLANDER, D. [1786. Portland Catalogue.]

STEENSTRUP, JAPETUS. 1857. Hectocotylus-formation in Argonauta and
Tremoctopus explained by observations on similar formations in the Cepha-
lopoda in general. [Translated from the German of Prof. Troschel by W. 8.

Dallas.] Ann. and Mag. Nat. Hist., (2), vol. 20, pp. 81-114, pis. 2, 3.

1875. Hemisepius, en ny Slaegt af epm-Blaeksprutternes Familie, med
Bemaerkninger om /Sepm-Formerne i Almindelighed. Vid. Selsk. Skrift.,

(5), vol. 10, pp. 465-482, I-IV, pis. 1, 2.

1880. Orientering i de Ommatostrephagtige Blaeksprutters inbyrdes
Forhold. Overs. K. D. Vidensk. Selsk. Forh., pp. 73-110, 1 pi. and text fig.

1880a. Sepiella Gray, Stp. Vid. Meddel. nat. Foren. Kj</>benhavn,
1880, pp. 347-356, figs. 1-8.

1881. Sepiadarium og Idiosepius, to nye Slaegter af Sepiernes Familie.

Vidensk. Selsk. Skrift., (6), vol. 1, pp. 213-242, pi. 1.

1881a. Professor Verrils to nye Cephalopodslaegter : Sthenoteuthis og
Lestoteuthis. Overs. K. D. Vidensk. Selsk. Forh. 1881, pp. 1-27, pi. 1.

1882. Notse Teuthologicse. 1-4. Overs. K. D. Vidensk. Selsk. Forh.,

pp. 143-168 [1-26].
1887. Notse Teuthologicae. 6. Species generis Sepiolse Maris Mediter-

ranei. Overs. K. D. Vidensk. Selsk. Forh. 1887, pp. 47-66 [1-20].

1887a. Notse Teuthologicse. 7. Overs. K. D. Vidensk. Selsk. Forh. 1887,

pp. 67-126 [21-80].



1912.] NATURAL SCIENCES OF PHILADELPHIA. 443

TROSCHEL, F. H 1857 Bemerkungen iiber die Cephalopoden von MessinaArchiv fur Naturgesch., Jahrg. 23, vol. 1, pp. 40-76, pis. 4, 5.TRYON GEORGE W JR. 1879. Cephalopoda. Manual of Conchology (1)vol. 1, 316 pp., 112 pis., 8vo, Philadelphia, 1879.
VERANY J. B [1851. Mollusques mediterran6ens, observes, decrits, figureset chromolithographies d'apres le vivant, I. Cephalopodes de la ilediter-

ranee, vjrenes, 1851. J

VERRILL, ADDISON E 1881. The Cephalopods of the North-eastern coast of
America. Part II The Smaller Cephalopods, including the Squids and
the Octopi, with other allied forms. Trans. Connecticut Acad. Sci vol 5
pp. 25^-446, pis. 26-56, June, 1880-December, 1881.

1882. Report on the Cephalopods of the Northeastern coast of America.
Hep. U. S. Com. Fish and Fisheries 1879, pp. 211-455 [1-245], pis 1-46
Washington, 1882.

WULKER, GERHARD. 1910. Ueber Japanische Cephalopoden. Beitriige zur
e ntlEs der Systematik und Anatomic der Dibranchiaten. Abhandl.

1910
WiSS>> IH SUPPl '

Bd ' L AbhandL
>
71 PP-> 5 Pls - Mtlnchen,

EXPLANATION OF PLATES V-IX.

PLATE V. Fig. 1. Stoloteuthis nipp9nensis cf ,
dorsal aspect of type, X 2; [32].

Fig. 2. Ventral view of same, same scale.

Fig. 3. Right lateral view of same, same scale.

Fig. 4. Enlarged view of left tentacle club of same.
Fig. 5. Inioteuthis japonica cf, dorsal aspect of cotype, X 2; [112].

PLATE VI. Fig. 1. Euprymna morsei 9, dorsal aspect of cotype, X 2; [105].
Fig. 2. Ventral view of same, same scale.

Fig. 3. Sepioteuthis lessoniana cf, ventral view of specimen from Waka-
noura, X i; [36].

Fig. 4.Ommastrephes sloanii, inner aspect of right third arm of specimen
from Hakodate, nearly natural size; [257].

Fig. 5. Sepioteuthis lessoniana 9 dorsal aspect of gladius [35].

PLATE VII. Fig. 1. Abraliopsis scintillans 9, dorsal view of cotype, nearly
natural size; [147].

Fig. 2. Ventral view of same, same scale.

Fig. 3. Abraliopsis scintillans 9 ,
dorsal view of type, same scale as pre-

ceding; [147].

Fig. 4. Ventral view of same, same scale.

PLATE VIII. Fig. 1. Abraliopsis scintillans 9, dorsal view of specimen from
Misaki, nearly natural size; [279].

Fig. 2. Ventral view of same, same scale.

Fig. 3. Abraliopsis scintillans 9 ,
dorsal view of another specimen from

Misaki, same scale as preceding; [279].

Fig. 4. Ventral view of same, same scale.

PLATE IX. Fig. 1. Abraliopsis scintillans 9, tip of left ventral arm, outer

aspect, much enlarged; [147].

Fig. 2. Abraliopsis scintillans 9, left eye of type, lateral aspect; much
enlarged; [147].

Fig. 3. Abraliopsis scintillans 9, right eye of type, ventral aspect showing
arrangement of photophores; same scale as preceding; [147]. The
eyeball has protruded itself through the lid opening.

Fig. 4. Abraliopsis scintillans 9, inner aspect of left ventral arm; X 4;

[147].

Fig. 5. Abraliopsis scintillans 9 ,
funnel of cotype laid open from below

to show the funnel organ; X 5; [147].
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Fig. 6. Abraliopsis sdntillans 9 ,
left tentacle club of cotype, inner aspect,

drawn from a mount in balsam; X 13; [147].

Fig. 7. Sepia formosana, left tentacle club of type, inner aspect; X 2|;
[361]. Drawn by John H. Paine.

NOTE. Plates VII and VIII and figs. 3 and 4 of Plate VI are from photographs
by Mr. John H. Paine, of Stanford University. The remaining illustrations

with the exception of fig. 7 on Plate IX were drawn by Miss Lora Woodhead,
of Stanford University.
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