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INTRODUCTIO . 

Tlw present paper deals with the results of observations on the 
recent Foraminifera hom Mutsu Bay. The materials on which the 
examinations were based, were collected by myself by means of a 
dredge and a surface net tow during the months of August, 1927 
and June, 1928 at about thirty stations, the depth of any one which 
does not exceed thirty three fathoms. 

The classification adopted in this report is that arranged by J. A. 
CusHMAN in his excellent work entitled " Foraminifera. Their Classifi
cation and Economic Use" (1928). 

I have recognized in all one hundred distinguishable forms, the 
species and varieties numbering respectively ninety four and six. Of 
the said ninety four species and six varieties, eleven of the species 
are regarded new to science. Those one hundred forms represented 
in this paper are contained in forty genera belonging to seventeen 
families. 

Here I wish to express my sincere thanks to Professor S. HATIA 
under whose supervision the work was carried out. In identification 
of some of the species I have recieved a great deal of help from 
Dr. J. A. CusHMAN and Mr. S. HANZAWA, to whom I am very 
grateful and make a special acknowledgement here. In publishing the 
present report I am indebted much to Professor Dr. S. HATAI and 
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P rofessor Dr. S . H6zAWA. For their kindness I thank them heartily. 
The following is the list of the species dealt with in the present 

paper. 
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DESCRIPTION OF THE SPECI ES. 

Order FORAMINIFERA. 

Family Astrorhizidae. 

T est free, consisting of a central chamber from which radiate 

tubular channels to the exterior, either simple or branching ; wall 

with a thin chitinous inner layer on all or part of which is agglutinated 
arenaceous material ; apertures formed by the peripheral ends of the 
arms or by openings in the peripheral wall. 

Genus CRITHIONINA GoES, 1894. 

Test free, spherical, lenticular or variously shaped, interior either 

with a large chamber and thin wall, usually perforated, or with a 
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small chamber and thick wall with the communication to the surface 
by means of numerous bl'anching tubes ; wall of sponge spicules and 
very fine sand, often chalky in appearance, soft, with little cement ; 

color white or grayish. 

1. Crithionina p1sum GoEs. 
(Text·fig. 1) 

Crithionina pisum, GoE:s, 1896, p. 24, pl. 2, figs. 1, 2; FLINT, 1897, p. 266, pl. 6, 
fig. 1; M!LLE'rr, 1899, P· 250, pl. 4, fig. 3; RHUMBLER, 1904, p. 230, 
text·fig. 57; CusHMAN, 1918, p. 68, pl. 25, figs. 4, 5, pl. 26, figs. 1-3. 

Description. - Test 

Text·fig. 1. Crithionina 

pisum GoEs. x 20. 

usually globular, somewhat compressed ; wall 
thick, subcavernous, consisting of fine sand 
grains and of sponge spicules agglutinated 
loosely, giving a chalky appearance, without 
distinct apertures ; surface nearly smooth, 
slightly uneven ; color greyish white. 

Diameter, about 1.50 mm. 
Locality. - Off Futagojima, 23 fathoms. 
Remarks. - Of this species only a single 

specimen was found in the material taken 
from the bottom of Mutsu Bay, and thus 
rare in this region. 

Family Saccamminidae. 

Test free or attached, composed typically of a single chamber or 
occasionally with chamber of the same sort loosely united ; wall lined 
with chitin, the exterior of agglutinated material of various sorts, sand 
grains, sponge spicules, or other foramin iferal tests ; aperture usually 

single, of various shapes. 

Subfamily P sAMMOSPHAERINAE. 

Test without a definite aperture. 

Genus PSAMMOSPHAERA F. E. SCHULZE, 1875. 

Test free or attached, globular; wall composed of a thin layer of 

FOHAMINIFERA OF ~IUTSU BAY 51 

chitin with an outer wall of sand grains, mica Hakes, sponge spicules, 
or other foraminiferal tests, firmly cemented ; aperture indefinite. 

2. Psammosphaera fusca F. E. ScHULZE. 
(Text·fig. 2) 

Psammosphae•·a (usca, F. E. SCliULZE, 1875, p. 113, pl. 2, figs. Sa-f ; H. B. BRADY, 

1879, p. 27. pl. 4, fig . 1; 1884, p. 249, pl. JS, fig. 1, 5- 8; Go£s, 189-1-, 
p. 14, pJ. 3, fig. 19; CHAPMAN, 1895, p . 13; FLINT, 1897, p. 268, pl. 8, 
fig. 1 ; MILLEn, 1899, p. 251; KrAER, 1900, p. 14; RIW MBLER, 1904, p. 

242, text·fig. 75; SIDEBOTTOM, 1905, p. 1, pl. 1, fig. 1; CusnMA:'-1, 1910, 
p. 36, t ext ·figs. 25-28; HERON·ALLEN and EARLANO, 1913 (a), p. 16, pl. 

2, figs. 3-6, 10-16; 1913 {c) p. 40; PEARCEY, 1914·, p. 1000; H I::RON· 

ALLEN and EARLANO, 1915, p. 609 ; 1916 (a) p . 219; CusmJAN, 1918, 
p. 34, pl. 13, figs. 1-6, pl. 14, figs. 1-3; 1920 (b), p. 594; 1921, p. 6~; 
LACROIX, 1929, p. 8, te~t·figs . 13-15. 

DescTiption. - Test free or attached, nearly spherical ; chamber 
built of a single layer of comparatively large and coarse sand grains 
firmly cemented ; aperlure indefinite : color varying with the material 
of the test. 

Diameter, 0.60-0.95 
mm. 

Localities. - Off Yu· 
noshima, 15 fathoms ; 
off Futagojima, 20 fa
thoms. 

Remarks. - I have 
a few specimens of this 
species taken from the 
localities above mention· 
ed, and they are com· 
paratively small in size. 
BRADY (1884) reported 

T exl·fig. 2. Psammosphaem fusca F. E. ScHULZE. 

x 50. 

this species from the deep water in the western sea of Japan. Judging 
from the records referring to this species, this species seems to be 
widely distributed in the cold waters. But HEHON-ALLEN and EARLAND 
(1915) recorded this species also from the warm and shallow water 
of the Kerimba Archipelago. 
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3. Psammosphaera parva FLINT. 
(Text·fig. 3) 

Psammosphaera [usca (part), H. B, BRADY, 1879, p. 27, pl. 4, fig. 2; 1884, P· 249, 
pl. 18, figs. 2-4. 

Psammosphaera pa1·va, FLINT, 1897, p. 268, pl. 9, fig . 1; RHUMBLEH, 1904, p. 242, 
text-fig. 77; CusHMAN, 1910, p. 36, text-figs. 29, 30; 1918, p. 35, pl. 12, 
figs. 4- 6; 1920 (b), p . 594-, pl. 75, fig. 3; 1921, p. 47, pl. 2, fig. 7. 

Description. - Test free or adherent, usually penetrated by a sponge 
spicule, small, spherical, single chambered, without a definite aperture, 
being replaced by numerous fine pores scattered among the sand 

Text-fig. 3. Psammo· 
sphaera parva FLINT. x 55. 

grains; wall composed of sand grains fi rmly 
united by the cementing substance; color 
usually greyish brown. 

Diameter, about 0.50 mm. 
Locality. - Off Yunoshima, 18 fathoms. 
Remarks. - The species is exceedingly 

rare in Mutsu Bay. The specimens in my 
hand are of rather small size and none of 
them was penetrated by a sponge spicule 
as reported by CusHMAN (1910) in the case 

of the specimens which were taken off the southern coast of Hondo 
from a depth of 943 fathoms. 

Subfamily SACCA.ti'IMININAE. 

Test free, with a definite aperture ; wall of firmly agglutinated 
sand or sponge spicules. 

Genus PROTEONINA WILLIAMSON, 1858. 

Test free, a fusiform or flask-shaped undivided chamber; wall of 
coarse sand grains, mica Hakes, or other agglutinated material with 
a thin inner layer of chitin ; aperture usually circular, often with a 
slight neck which may become elongate. 

4. Proteonina diffiugiformis (H. B. BRADY). 
(Text-fig. 4) 

Reophax difflugi[ormis, H. B . BRADY, 1879, p. 51, pl. 4, fig. 3a, b; 1881 (b), p. 11 ; 
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1884, p. 289, pl. 30, figs. 2-4-; GoEs, 1894-, p. 26, pl. 6, figs. 196-198; 
CHAI'MAN, 1895, p. 14; Go£s, 1896, p 28; F LINT, 1897, p. 272, pl. 16, 
fig. 2; MILLETT, 1899, p. 252; KIAER, 1900, p. 15; S IDEBOTTOM, 1905, 
p. 2; HERON-ALLEN and EARLAND, 1913 (c), p. 42; 1915, p. 612; 1916 
(a), p. 222; 1916 ( b), p. 40. 

Saccammina difllugiformis, EIMER and PICKERT, 1899, p. 671. 
Proteonina difllugiformis, Rnu~mum, 1904, p. 24-5, text-fig. 80a, b; CusHMAN, 1910, 

p. 4-2, text-figs. 40, 41; RHUMBLER, 1911, pl. 2, figs. 7- 14 ; 1913, p. 378; 
P EARCEY, 1914-, p. 1000; CUSHMAN, 1918, p. 4-7, pl. 21, figs. 1, 2 ; 1921, 
p . 49; 1927 (a), p. 130; H ADA, 1929, p. 10; L ACROIX, 1929, p. ~), text· 
figs. 16, 17. 

Description. - Test free, composed of a single, elongate, oval, or 
pyriform chamber with a slightly produced tubular neck; wall aren· 
aceous, consisting of sand grains firmly cemented ; surface rather rough, 
occasionally more or less smooth ; aperture simple, terminal, rounded ; · 
color usually light grey or yellow. 

Length, about 0.55 mm. 
Localities. - Off Yunoshima, 10- 18 fathoms; off Mourajima, 20 

fathoms ; off Futagojima, 15--25 fathoms; be· 
tween Oshima and Bentenjima, 27-33 fathoms. 

Remarks. - This species was found in nearly 
every collection from the various stations in 
Mutsu Bay. CusHMAN (1910) reported this 
species from the south-east coast of Japan, 
while I (1929) have found it also in the shallow 
waters of Hokkaido. Judging from the records 
previously published, it may be assumed that 
the present species is restricted to comparatively 
cold water and is fairly widely distributed. In 
the case of the specimens which were obtained 
at the stations situated between Oshima and 
Bentenjima in Mutsu Bay, the test has a thin 
and somewhat translucent wall built up of mica 
scales and sand grains smoothly cemented, but in 
sta tions in this bay the wall of the test is beset 
grains. 

Text-fig. 4. Proteonina 
difllugi(ormis (H. B. 
BRi\DY). X 100. 

those from other 
with shiny quartz 
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5. Proteonina crassa, n. sp. 
(Text·fig. 5) 

Description. - Test elongate, fusiform, about twice as long as 
broad, usually somewhat curved, tapering into a long projection at 
the base, apertural end slightly drawn out ; wall composed of com
paratively large sand grain loosely cemented; aperture simple, rounded, 
terminal at the short tubular neck produced from the main body; 

color dark or blackish grey. 
Length, 1.28-1.95 mm ; diameter, 0.65-0.85 mm. 

Localities. - Off Yunoshima, 

Text·fig. 5. Pmteonina crassa, n. sp. 

x 25. 

10-18 fathoms; between Oshima 
and Bentenjima, 27-33 fathoms. 

Remarks. - This species seems 
to be rather common at the lo
calities above mentioned, but it is 
difficult to obtain complete speci
mens as they easily fall into pieces, 
the connection among the ag
glutinated materials of the test 
being very loose. In regard to 
the shape of the test the present 
species closely resembles Pro
leonina helenae. But the materials 
of the test are different in both a, side view. b, apertural view. 
species, viz. in the present species 

the test is composed of coarse sand grains, while in Proteonina helenae 
it is made up of fragments of the broken tests of the other Foraminifera. 

Family Reophacidae. 

Test consisting of either an irregular or a generally rectilinear 
series of chat'nbers, typically increasing in size as added, simple or 
labyrinthic ; wall chitinous with usually an exterior of agglutinated 
material, sand grains, sponge spicules, or the tests of other foramini
fera ; aperture usually terminal, simple or multiple. 
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Subfamily REOPHACINAE. 

Chambers typically in a regular rectil inear series. 

Genus REOPHAX MoNTFORT, 1808. 

Test free, elongate, composed of several undivided chambers, 
ranging from overlapping to remotely separated ones connected by 
stolon-like necks, in a straight or curved linear series ; wall single, of 
agglutinated material, firmly cemented, sand grains, mica sc:tles, sponge 
spicules, or other foramin ifera; aperture simple, terminal, sometimes 
with a slight neck. 

6. Reophax scorpiurus MoNTFORT. 

(Text fig. 6) 

Lituola scot·piums, H. B BnADY, 1864., p. 467, pl. 48, fig. 5; 1870, p. 291; DAWSON, 

1871, p. 86, fig. 4. 
Lituola nautiloida, var. scorpiurus, BuTSCHLI, 1880- 1882, p. 192, pl. 5, fig. 18. 
Reophax scorpiu•·us, H. B. BnADY, 1881 (b), p. 11; 1884, p. 291, pl. 30, figs. 12, 

15- 17; EccEH, 1893, p. 65, pl. 4, fig. 18, pl. 5, figs. 45, 46; Go~:s, 1894, 
p. 24., pl. 5, figs. 158, 15), pl. 6, figs. 164-
167; CHAPMAN, 1895, p. 14; Goi~s. 1896, 
p . 26; FLI NT, 1897, p. 273, pl. 16, fig. 3; 
MILLETT, 1899, p. 254.; BAGG, 1908, p. 
.126; CusHMAN, 1910, p. 83, text-figs. 114.-
116; RHUMBI.EH, 1911, pl. 8, figs. 2-5; 
19J3, p, 470; HERON-ALL!::N and EAHLAND, 

1913 (c), p. 43; PEAHCEY, 1914, p. 1006; 
HEHON·ALLEN and EA!lf,AND, 1916 ( a), p. 
222; CusHMAN, 1920 (a) , p, 6, pl. 1, figs. 
5-7; 1920 (b), p. 598; 1921, p. 65, pl. 6, 
fig. 6. 

Nodulina scorpiura, KlAEH, 1900, p. 23. 

Desc1iption. - Test free, composed of se
veral somewhat inflated chambers increasing 
in size as added, usually curved in the early 
portion: wall c~msisting of comparatively c;:oarse 
sand grains and of other foreign matters; aper
ture simple at the slightly produced end of the 
last-formed chamber ; color varying with the 

Text-fig. 6. · Reophax 
scorpiU?'llS J\10NTFOHT. 

x25. 
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agglutinated material of the wall. 
Length, up to 2.40 mm. 
Localities. - The depth at the stations at which the material was 

obtained was 4-33 fathoms. 
Remarks. - Various forms of irregular shape are included . under 

this specific name. In Mutsu Bay this species is rather common, and 
the test is usually elongated, tapering and slightly curved. In general 
features the species looks like Reophax dentaliniforms, but the absence 
of a distinct cylindrical neck separates the present species from a fore 

said species. 

7. Reophax pilulifer H. B. BRADY. 
(Text-fig. 7) 

R eophax piluli(er, H. B. BRADY, 188<1-, p. 292, pl. 30, figs. 18-20; FtrNT, 1897, p. 

273, pL 18, fig. 1. 
Reophax pilulifer, GoES, 1894, p. 25, pl. 6, figs. 176-180; CHAPMAN, 1895, p. 15; 

GoEs, 1896, p. 27; CusHMAN, 1910, p. 85, text-figs 117, 118; 1920 (a), 

p. 7, pl. 2, fig. 1; 1921, p. 66, pl. 12, fig. 1. 

Description. - Test usually curved and sometimes straight, composed 
of three to seven subglobular chambers, increasing rapidly in size as 
added; wall consisting of coarse sand grains, but presenting a rather 

smooth exterior; aperture simple, terminal at 

Text·fig . 7. Reophax 
piluli[e1· H. B. BRADY. 

x 30. 

the end of the last-formed chamber ; color grey 
or brown. 

Length, about 1.50 mm. 
Localities.- Off Yunoshima, 15 ·fathoms; 

off Futagojima, 18- 25 fathoms; near Oshima, 
23 fathoms. 

Remarks. - This species was hitherto ob· 
tained only from the deep sea. In the Chal
lenger Report H. B. BRADY (1884) recorded 
it from a depth of 1875 fathoms in the eastern 
sea of Japan, and CusHMAN (1910) reported 
this species at a depth of 437 fathoms off the 
southern coast of Japan. It seems rather pe
culiar that several specimens of this species 
have been found in such shallow waters as in 
Mutsu Bay. 
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8. Reophax curtus CusHMAN. 
(Text-fig. 8) 

Reophax sca1·piu1'US (part), GoEs, 1894, p. 24, pi 5, figs. 160-163. 
R eophax curtus, CusHMAN, 1920 (a), p. 8, pl. 2, figs. 2, 3. 
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Description. - Test somewhat fusiform, tapering, straight or often 
slightly curved in the early portion, composed of three or four cham
bers, each larger than its predecessor, last-formed chamber oval or 
fusiform, occupying a large proportion of 
the test ; wall constructed of sand grains 
cemented neatly with a considerable amount 
of brown c~menting material ; aperture simple, 
terminal, situated at the produced end of 
the chamber without definite neck; color 
usually brown. 

Length, up to 1.50 mm. 
Localities. - Off Yunoshima, 10- 18 fa

thoms ; off Futagojima, 18- 25 fathoms; near 
Oshima 23 fathoms. 

Remarks. - I have identified the speci
mens from Mutsu Bay as Reophax curtus 
as they show the features identical with 
those of this species except for the color of 
the test. The color of the test is brown in 
the case of the specimen from Mutsu Bay 
while it is grey in the specimens reported 

Text-fig. 8. Reophax 
curtus CUSHMAN. X 50. 

by CuSHMAN (1920). However, the color of the test usually varies 
in great deal with that of the cementing material, and thus is not to 
be taken as one of the characteristics which distinguish the arenaceous 

Foraminifera. 

9. Reophax bilocularis FLINT. 
(Text-fig. 9) 

Reophax bilocularis, FLINT, 1897, p. 273, pl. 17, fig. 2; CusHMAN, 1910, p. 90, text· 
fig. 127a, b ; 1920 (a), p. 10, pl. 3, figs. 3, 4; 1921, p. 74, pl. 12, fig. 7. 

Description. - Test composed of two inflated chambers arranged 
m a straight or a curved line, initial end rounded or occasionally 
with a very small chamber, apertural end produced into a short 
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cylindrical neck ; wall built up of rather coarse sand grains cemented 
firmly with yellowish grey cement; aperture simple, nearly circular 
at the end of a short tubular neck. 

Length, up to 1.50 mm. 
Localities. - It was obtained at nearly all stations, 8-30 fathoms. 
RemaTks. - This species is rather common in Mutsu Bay:. As 

shown in figures, the specimens from this bay differ from those figured 

Text-fig. 9. Reophax bilocularis FLINT. x 50. 

by FLINT 1) in the rather short test composed of chambers not strongly 
elogated, 2) in the suture which is not strongly depressed, and 3) in 
the material of the wall consisting mainly of coarse sand grains and 
not being mixed with cast tests of other Foraminifera. I have identi
fied the specimens from Mutsu Bay as Reophax bilocularis on the 
basis of the test consisting of two chambers. 

10. Reophax excentricus CusHMAN. 

(Text-fig. 10) 

Reophax excentricus, CusH~IAN, 1910, p. 92, text·fig . 143; 1927 (a), p. 133, p. 1, 

fig. 3. 

Description. - Test straight or slightly curved, composed of four 
to six inflated chambers increasing rapidly in size from the first as 
added ; wall consisting of coarse sand grains cemented firmly together ; 
aperture rounded, at the end of a short tubular neck, slightly produced 
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from the last-formed chamber ; color varying 
with the agglutinated material of the test. 

Length, up to 2.60 mm. 
Localities. - It is obtained at the most of 

the stations, at depths of 8-30 fathoms. 
Remarks. - The species seems to be com

mon in Mutsu Bay. The type-specimen was 
obtained from the stomach of Holothurians, 
which was dredged by the U- S. F ish Commis
sion Steamer " Albatross " in the Bering Sea 
from a depth of 1771 fathoms. The specimens 
from Mutsu Bay are rather larger than the 
type, but they resemble it very closely in ge
neral features. 
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Text-fig. 10 Reoplwx 
excent1·icus CcSHMAX. 

x 30. 

11. Reophax dentaliniformis H. B. BRADY. 

(Text-fig. 11) 

Reophax dentalini{ormis, H. B. BRADY, 1881 (a), p. t19; 1884, p. 293, pl. 30, figs. 

21, 22; Go£s. 1894-, p 25, pl. 6, figs. 172-175 ; ScliLU.\IBERGER, 1894, 
p. 239; CHAPMAN, 1895, p. 15; Goiis, 1896, p. 27; FuNT, 1897, p. 274-, 

pl. 18, fig. 2; MILLETT, 1899, p. 254-; 
CUSHMAN, 1908, p. 23; 1910, p. 87, text

fig. 121; RHUMBLER, 1911, pl. 8, figs. 21, 
22; 1913, p. 473; PEARCEY, 1914, p. 1006 ; 
CusHMAN, 1920 ( a ) , p. 18, pl. 5, figs. 4-, 5; 
1921, p. 68, pl. 12, fig. 4; 1927 (a), p. 132. 

Nodulina dentalinij01·mis, KJAEI! , 1900, p. 24. 

Dese1'iption. - Test slender, cylindrical, tap
ering, straight or more or less curved, com
posed of rather coarse sand grains, but neatly 
cemented ; aperture simple at the end of a 
short tubular neck; color usually grey. 

Length, up to 1.80 mm. 
Localities.- Near Futagojima, 18 fathoms; 

between Oshima and Bentenjima, 30-33 fa-
thoms. 

Remarks.- This species is comparatively 

Text·fig. 11. Reophax 
dentaliniformis H. B. 
BRADY. x 40. 
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rare m Mutsu Bay. Its occurrence was also reported .by ScHLUM
BERGER (1894) from the Sea of Okhotsk. 

12. Reophax enormis HADA. 
(Text-fig. 12) 

Reopha.x enormis, HADA, 1929, p. 10, text-figs. a-d. 

Description. - Test typically tapering, composed usually of three 
chambers arranged in a nearly straight series, showing an irregular 
contour, apertural end drawn out into a short tubular neck ; wall 
constructed of sharp edged sand grains giving an irregular appearance; 
sutures often indistinct due to incomplete septa ; aperture simple, at 
the end of a short neck ; color variable in accordance with that of 
material forming the wall. 

Length, up to 0.95 mm. 
Localities. - Off the Marine Biological Station, 10-18 fathoms; 

off Futagojima, 18-25 fathoms; near Oshima, 23 fathoms ; between 
Oshima and Bentenjima, 30-33 fathoms-

Remarks. - This species occurs not very abundantly, but is widely 
distributed in Mutsu Bay. I (1929) have also collected some specimens 
of it in the inlet of Oshoro, Hokkai,do. The species 1s more or less 

a c 

h 

Text-fig. 12. Reophax enormis HADA. x 60. 

a, side view of a specimen. b, apertural view of the same. c, side view 

of the other specimen. 
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similar to Reophax scorpiurus in general appearance, but it may be 
distinguished from the latter by the j)l-defined sutures and by the 
surface which is very coarse. 

13. Reophax gracilis (K.IAER)
(Text-fig. 13) 

Nodulina. gracilis, KrAER, 1900, p. 24, text-figs. (without 

No.). 

Description. - Test elongate, composed of 
about nineteen loosely connected chambers in an 
irregularly curved linear series, but separated by 
distinct sutures, tapering gradually to the initial 
end ; wall finely arenaceous, thin and delicate ; 
aperture rounded, terminal; color light or yellow
ish grey. 

Length, about 0.55 mm. 
Locality. - Off Yunoshima, 18 fathoms. 
Remarks. - A few specimens of this species 

were found in my material obtained from tbe 
above station. They are closely similar to the 
Norwegian specimens figured by KIAER (1900), 
but on the whole they are smaller than the latter. 

Family Ammodiscidae. 

Text-fig. 13. Reo
pha.x gracilis (KIAER)
x 120 . . 

Test composed of a globular proloculum and long, undivided, 
tubular, second chamber, · usually close coiled, at least in the young, 
planispiral, conical spiral, or irregularly winding; wall of fine aren
aceous material with much cement, usually of a yellowish- or reddish
brown .color; aperture formed by the open end of the tubular chamber. 

Subfamily AMMODISCINAE. 

Test free. 

Genus GLOMOSPIRA RzEHAK, 1888. 

Test free, consisting of a proloculum and long, tubular, second 
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chamber winding about its earlier coils m various planes; wall of 
fine arenaceous material with a large proportion of yellowish- or 
reddish-brown cement ; aperture at the end of the tube. 

14. Glomospira gordialis (J ONES and P ARKER) . 

(Text-fig. 14) 

Trochammi·na gm·dialis. CARPENTER, PARKER a nd J oi"ES, 1862, p. 141, pi 11, fig. 4. 
Ammodiscus gordialis, H. R BRADY, 1881 (b), p . 12; 1884, p. 333, pl. 38, fig. 7- 9; 

EGGER, 1893, p. 72, pl. 5, figs. 39, 40; F LINT, 1897, p. 279, pl. 24, fig. 1. 
Gm·diammina gordialis, K IAER, 1900, p. 21; RHmtBLER, 1904, p . 282, text-fig. 132; 

CusHMAN, 1910, p. 76, text· figs . 88-90; PEARCEY, 1914, p. 1005; L AC

ROIX, 1929, p. 21, text-fig. 31. 
Glomospim gordialis, CusHMAN, 1918, p. 99, pl. 36, figs. 7-9. 

Description. - Test free, 

T ext·fig. 14. Glomospira gm·dialis. 

(J oNES and PARKtm) . X 110. 

variable in shape, asymmetrical, composed 
of a proloculum and a long, tubular, 
undivided chamber of nearly uniform 
diameter coiled up in an irregular 
manner and in varying directions; 
wall arenaceous, neatly cemented with 
fine material ; aperture simple, rounded, 
at the end of the tube; color reddish 
brown in the central coil, fading 
gradually into yellowish brown. 

Diameter, about 0.38 mm. 
Locality.- Near Futagojima, 18 

fathoms. 
Remarks. - This spec1es seems to 

be rare ; only two comparatively small specimens have been seen. 

Family Lituolidae. 

Test free, planispiral at least in the young, later portion in some 
genera uncoiled, divided into chambers, either simple or labyrinthic; 
wall arenaceous with varying proportions of cement in different genera 
and species, usually with a yellowish- or reddish-brown cement, the 
last-formed chamber in the adult often white ; aperture simple or 

compound . 
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Subf~mily H APLOPHRAGMIINAE. 

Test composed of simple chambers, not labyrinthic. 

Genus H A PLOPHRAGMOIDES CusHMAN, 1910. 

Test of several coils, planispiral, usually not completely involute, 
chambers simple ; wall single, arenaceous or with sponge spicules, 
firmly cemented, amount of cement varying greatly in different species ; 
aperture simple, at the base of the apertural face of the chamber or 
in the face of the chamber. 

15. Haplophragmoides emaciatum (H. B. BRADY) . 
(Text-fig. 15) · 

llaplophragmium emaciatum, H. B. B RADY, 1884, p. 305, pl. 33, figs. 26- 28; EGGER, 

1893, p . 70, pl. 5, figs. 53, 54; CHAPMAN, 1895, p. 16; FLINT, 1897, p. 

276, pl. 19, fig. 5. 
Haplophmgmiwn compressum, MILLETT, 1899, p. 359, pl. 5, fig. 8; HERON-ALLEN 

and EARLAND, 1915, p. 613, pl. 46, figs . 20, 21. 
Haplophragmoides emaciatum., CuSHMAN, 1910, p. 102, text-figs. 150-152; 1920 (a), 

p. 40. text-figs. 1-3, pl. 8, fig. 4; 1921, p. 80; H ADA, 1929, p. 11. 

Description.- Test nearly discoidal, planispiral, both faces concave, 
composed of two or more convolutions, of which the outer one consists 
of about seven inflated chambers, rapidly increasing in size ; peripheral 
margin rounded ; wall 
constructed of sand a b 

grains cemented neatly ; 
sutures well marked . 
externally; aperture slit
like, arched, at the base 
of the apertural face of 

' the chamber; color 
brown in the larger in
dividuals, greyish white 
in the smaller ones, 
dark color in the central 
portion of the · test, fad
ing gradually towards 

Text-fig. 15. Haplaphragmoides emaciatum (H. B. 
B RADY). X 65. 

a, side view. b, apertural view. 
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the last·formed chamber. 
Diameter, about 0.65 mm. 
Localities.- Off Yunoshima, 10-18 fathoms; near Oshima, 23 

fathoms. 
Remarks. -This species is rather rare in Mutsu Bay, and is 

represented by specimens of comparatively small size.. Several speci
mens examined showed great diversity in color of the test and the 
material forming the wall. As already mentioned above, in larger 
specimens the test is brown in color and its wall is thick being com
posed of fine sand, while in smaller ones, it is greyish white in color 
and, moreover, is somewhat translucent, the wall being comparatively 
thin. In my previous paper (1929) I have reported on the occurrence 
of the present species in the waters of Hokkaido. 

16. Haplaphragmoides subglobosum (G. 0. SARS). 
(Text·fig. 16) 

Haplophragmium subglobosum, H. B . BRADY, 1881 (b) , p. 12. 
Haploph-ragmium latidorsatum, H . B. BRADY, 1884, p. 307, pl. 34, figs. 7, 8, 10; 

GoEs, 1894, p. 21, pl. 5. figs. 102-123; CHAPMAN, 1895, p. 15; Goi!s, 

1896, p. 29; FLINT, 1897, p. 276, pl. 20, fig 1; KIAEH, 1900, p. 43; 
MILL"TT, 1899, p. 360; HERON·ALLEN and EARLAND, 1911, p. 309; 1913 

(c), p. 46, pl. 2, figs. 15, 16. 
Haplaphragmoides subglobosum, CusHMAN, 1910, p. 105, text·figs. 162-164; P"ARCEY, 

1914, p. 1008; CusHMA!\', 1920 (a), p . 45, pl. 8, fig. 5; 1921, p. 81, pl. 

15, fig. 1a, b. 

a b 

Text·fig. 16. Haplophmgmoides subglobosum (G. 0. SARS). X 50. 

a, side view. b, apertural ,·iew. 

FORAMINIFERA OF MUTSU BAY 65 

DescTiption. -Test free, planispiral, depressed at the umbilical 
region, six to eight subglobular chambers forming the outer whorl; 
sutures marked with the deep depressions; wall thick, consisting of 
fine sand grains cemented neatly with a considerable amount of 
cementing material, giving a rather smooth appearance ; aperture 
arched slit-like or irregularly formed at the base of the apertural 
face of the final chamber ; .color reddish brown or yellowish brown, 
often fading from the first visible chamber to the last·formed one. 

Diameter. up to 0.80 mm. 
Localities. - Off Yunoshima, 10-18 fathoms; off Futagojima, 17-

25 fathoms. · 
RemaTks. -- A few specimens o£ small size occur in my collections 

obtained at the above localities. In each of these specimens the test 
is strongly depressed at the inner coil, but this feature was not 
noticed in the specimens hitherto described. 

Genus AMMOBACULITES CUSHMAN, 1910. 

Test free, the early chambers close coil, later ones uncoiling with 
typically a linear series of chambers, simple ; wall arenaceous with a 
chitinous lining; aperture in the early stages at the base of the 
apertural face, in the adult circular and terminal. 

17. Ammobaculites agglutinans (n'ORBIGNY). 
(Text·fig. 17) 

Hoplophmgmium agglutinans, H. B. BRADY, 1884, p. 301, pl. 32. figs. 19, 20, 24-26; 
EGGER, 1893, p. 68, pl. 4; figs. 16, 86; GoEs, 1894, p. 23, pl. 5, figs. 140, 
141; CHAPMAN, 1895, p. 16; GoEs, 11196, p. 32; MILLETT, 1899, p. 357, 
pl. 5, fig. 1; BAGG, 1908, p. 126; HERON·ALL"N a nd EARLAND, 1909,.- p. 

322; 1915, p. 612. 
Ammobaculites agglutinans, CusHMAl\', 1910, .p. 115, text·fig. 176; PEARC£Y, 1914, 

p. 1010; CusHMAN, 1920 (a), p. 60, pl. 12, fig . 3; 1920 (b), p. 600; 

1921, p. 89, pl. 17, fig. 4. 

Description. - Test elongate, planispiral and compressed in the 
early portion, consisting of one and more visible convolutions, the 

.later portion in a linear series composed of cylindrical chambers; wall 
arenaceous with a considerable amount of cementing material ; sutures 
indistinct in the early portion, but distinct in the later; aperture 
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Text·fig. 17. Ammo· 
bacul·ites agglutinans ( o' 
ORBIGNY) . X 8(). 
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simple, terminal ; color usually dark grey. 
Length , about 0.55 mm. 
Locality. - Off Yunoshima, 15 fathoms. 
Remarks. - This species is widely distribut-

ed throughout temperate waters, and may be 
obtained from every depth. The species shows 
a great diversity in its size, color and texture. 
It seems highly probable that the specimens 
taken from deep water are greater in size than 
those obtained from shallow water close the 
coast. In Mutsu Bay the species is rather 
rare and is represented by specimens of com
paratively small size. 

18. Ammobaculites pseudospirale (WILLIAMSON). 

(Text·fig. 18) 

Proteonina pseudospiralis, WILLIAMSON, 1858, p. 2, pi 1, figs. 2, 3. 
Haplophragmimn pseudospirale, H. B. BR~DY, 1884, p. 302, pl. 33, figs.l-4; EGGER, 

a 

Text·fig. 18. Ammo· 
baculites pseudospirale 
( WILLIAMSON). X 35. 

a, side view. 
b, apertural view. 

1893, p. 68, pl. 5, figs. 41, 42; GoEs, 

1894·, p. 23, pl. 5, figs. 146, 147; MIL· 

LETT, 1899, p. 358; KIAER, 1900, p. 44·; 
SIDEBOTTOM, 1905, p. 3; RHUMBLER, 

1911, pl. 2, fig. 15; 1913, p. 379; HE· 
RON·ALLEN and EARLAND, 1913 (c), p. 

45; 1916 (a), p. 223, pl. 40, fig. 14. 
Ammobaculites pseudospirale, CusHMAN, 1920 (a), 

p. 62, pl. 12, fig. 4; 1921, p. 94, pl. 19, 

figs. 1, 2. 

Description. - Test thin, elongate, com
pressed, early portion showing a spiral growth, 
but later portion forming a nearly straight 
linear series; chambers separated by scarcely 
perceptible sutural lines; wall composed of 
coarse sand grains united together with much 
cementing material; aperture irregular, some
times oblong or slit-like either at the end of 
the produced portion of the final chamber 
or at the end of a short neck ; color reddish 
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brown in the commencement, gradually fading into light yellow to
wards the last-formed chamber. 

Length, about 1.30 mm. 
Localities.- Off Yunoshima. 18 fathoms; off Futagojima, 18-25 

fathoms. 
Remarks.-. Judging from the records previously published the 

species seems to be distributed in comparatively shallow waters. In 
Mutsu Bay I have secured several specimens which are fairly variable 
m contour of the test. 

19. Ammobaculites cassis (PARKER) . 

(Text·fig. 19) 

Haplophmgmiwn cassis, H. B. BRADY, 1884-, p. 30-t, pl. 33, figs. 17-19; EGGEil, 1893, 
p. 69, pl. 5, figs 55, 56; GoEs, 1894, p. 24., pl. 5, figs 152-157; FLINT, 
1897, p 275, pl. 19, fig. 4-; MILLETT, 

1899, p. 359, pl. 5, figs. 4-6. 
Ammobaculites cassis, CusH~IAN, 1920 (a) , p 63, 

pl. 12, fig. 5; 1921. p. 91, pi, 1-i , fig. 

4; l-fADA, 1929, p. 11. 

Description.-- Test elongate, arcuate; 
strongly compressed, outer margin rounded, 
but inner margin more or less acute; early 
chambers arranged spirally, later ones un
coiled but obliquely placed, somewhat in
flated; wall composed of coarse sand grains 
with much cement, forming rather smooth 
surface; sutures comparatively obvious in 
the later uncoiled portion ; aperture simple 
at the distal end; color grey or dark grey. 

Length, up to 1.80 mm. 
Localities. - Off Futagoj ima, 23 fa

thoms , near Oshima, 23 fathoms. 

Text·fig. 19. Ammobaculites 
cassis (P ARKm) x 40. 

Remarks. - From previous records it appears that the present species 
seems to have its home in the Arctic Ocean, and occurs in most cases 
jn cold water. I (1929) have formerly obtained several specimens of 
this species from the port of Nemuro, Hokkaido. 
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20. Ammobaculites calcareum (H. B. BRADY). 
(Text-fig. 20) 

Haplophragmium calcaTeum, H. B. BRADY, 1884, p. 302, pl, 33, figs. 5-12. 
Ammobaculites ca!caTeum, CusHMAN, 1921, p. 90, pl. 17, fig. 3. 

Description. - Test more or less 
elongate, compressed, at first exhibiting 
a single convolution consisting of three 
to five visible chambers, afterwards 
showing a nearly straight linear series ; 
sutures rather distinct; wall composed 
of sand grains cemented with rich 
cement; aperture simple, terminal ; color 
light grey, more deeply colored at the 
coiled portion. 

Length, 1.13 mm. 
Locality.- Off Yunoshima, 18 fa· 

thoms. 

Text-fig. 20. Ammobaculites 

calcaTeum (H. B. BRADY). x 40. 
a, side view. b, apertural view. 

Remarks. -This is exceedingly rare 
species in Mutsu Bay, so far as I in
vestigated ; a single specimen being 
found in the material taken from the 
bottom of the bay. 

a b 

Text-fig. 21. Ammobaculites ame1·i· 

canus CusHMAN. x 50. 

21.:; Ammobaculites americanus 
CusHMAN. 
(Text-fig. 21) 

Haplophmgmium fontinense, H. B. 
BRADY, 1884, p. 305, pl. 34, 
figs. 1-4; EGGER, 1893, p. 

69, pl. 5, fig. 47; GoEs, 
1896, p. 31. 

Ammobaculites americanus, CuSH)!Al\, 

1910, p. 117, text-figs. 184, 
185; PEARCEY, 1914, p. 1010 ; 
CusHMAN, 1920 (a), p. 64, 
pl. 12, figs. 6, 7. 

a, side view. b, aperturul view. 
Description.- Test planispiral, 

much compressed, composed of numerous flattened chambers, forming 
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three or four convolutions in the commencement and showing a 
tendency to form a straight linear series in the fully developed indivi
duals ; sutures not very distinct, slightly depressed ; wall rather coarsely 
arenaceous, firmly cemented ; aperture elongate. irregularly formed ; 
color grey in the central coil, gradually fading towards the outer ones. 

Length, about 0.75 mm. 
Locality.- Off Yunoshima, 18 fathoms. 
Remarks. - Only two specimens of this species have been secured 

from Mutsu Bay, and they are of small size, as compared \Vith the 
specimens recorded by H. B. BRADY (1884) and CusHMAN (1920) 
from the other seas. 

Family Textulariidae. 

Test in the earliest stages, at least in primitive forms, planispiral, 
later in all but the most accelerated forms developing a biserial stage, 
final development taking various forms, usually becoming uniserial in 
the more specialized types ; wall arenaceous, with a varying proportion 
of cement in different genera and species ; aperture typically at the 
inner margin of the last-formed chamber in the biserial forms be-' 
coming terminal and sometimes multiple in the uniserial forms. 

Subfamily TEXTULAIUINAE. 

Test typically biserial or becoming uniserial, usually free; chambers 
simple or labyrinthic ; wall arenaceous, usually perforate ; aperture 
simple or cribrate. 

Genus TEXTULARIA DEFRANCE, 1824-. 

Test free, elongate, tapering, usually compressed with the zig-zag 
line between the chambers on the middle of the flattened sides, early 
chambers in the microspheric form usually planispirally coiled, later 
biserial, chambers simple, not labyrinthic; wall arenaceous, the relative 
amount of cement varying much ; aperture; typically an arched slit at 

• the inner margin of the chamber, occasionally in the apertural face. 
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22. Textularia candeiana o'ORBIGNY .. 

(Text·lig. 22) 

T extulm·ia sagittula, var. candeiana, MILLETT, 1899, p. 562, pl. 7, fig . 2. 
T extulnTia candeiana, CusH~tAN, 1911, p. 12, text-figs. 14--17; 1921, p. 109 ; 1922 

( a), p. 8, pl. 1, figs . 1-3; 1922 (b), p. 23, pl. 2, fig. 2; 1922 (c), p. 50, 

pl. 11, figs. 7, 8; 1926 (a), p. 76. 

Description. -Test somewhat pyramidal, tapering rather sharply 
to the initial end, marginal edges slightly curved, more or less acute 
in the commencement, but rounded distally ; chambers numerous ar· 
ranged biserially, increasing rapidly in size in the final portion which 
consists of highly inflated chambers; sutures marked deeply; texture 

a b 

T ext-fig. 22. Textularia candeiana o 'OnBIG!\"Y. x 50. 

a, side Yiew. b, apertural view. 

neatly arenaceous, firmly cemented ; aperture forming an arched sums 
at the base of the inner margin of the last-formed chamber; color 

grey. 
Length, about 0.85 mm. 
Localities. - Off Yunoshima, 10-18 fathoms; off Futagojima, 18-

25 fathoms. 
Remarks. - In Mutsu Bay this species is not so common as other 

species of Textularia, and it is represented by specimens of rather 

small size. 
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23. Textularia hauerii o 'OHBIGNY. 

(Text-fig. 23) 
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TextulaTia hauerii, H ERO:-i·ALLEN and EAHLANO, 1915, p. 628, pl. 47, figs .. 21-23; 
CusHMAN, 1921, p. 105, pl. 19, fig. 6. 

Description. - Test elongate, slightly compressed, apical end round· 
ed, composed of about six chambers in each row of the biserial ar· 
rangement ; chambers 
indistinct in the aboral 
portion, 
coming 
towards 

gradually be
more · inflated 
the oral por-

tion, being separated 
by sutures, increasing 
rapidly m height as 
added ; texture coarsely 
arenaceous, firmly united 
together with a con
siderable amount of 
cementing material ; 
aperture irregular, near
ly oblong; color grey. 

Length, up to 1.60 
mm. 

a 

b 

Text-fig. 23. Textula,-ia hauerii o'ORBIGNY. x 35. 

a, side view. b, apertu ral view. 

Localities.- Off Yunoshima, 10-18 fathoms; off Futagojima, 18-
25 fathoms. 

Remarks.- In the reports previously published by CUSHMAN (1921) 
this species was recorded from shallow water of tropical seas, whereas 
it seems to occur also in rather cold water as in Mutsu Bay. 

24. Textularia cuneata, n. sp. 
(T ext-fig. 24) 

Description. - Test compressed , elongate, two and one-half times 
as long as broad, slightly tapering, both ends blunt, peripheral margin 
ir_regular, rounded, apertural face truncate ; chambers arranged biserial
ly, usually six to eight forming each series, increasin g in height · 
towards the oral extremity ; sutures distinct, set obliquely ; wall com· 
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posed of coarse sand grains cemented firmly with grey cementing 

a b 

Text·fig. 24. Textularia cuneata, n. sp. 
x 40. 

a, side view. b, peripheral Yiew. 

material ; aperture rather large, 
nearly circular, and almost at the 
center of the apertural face; color 
varying with the agglutinated 
material of the wall. 

Length, up to 1.85 mm; 
breadth, about 0.65 mm ; thick
ness, about 0.36 mm. 

Localities. - Off Yunoshima, 
10- 18 fathoms; off Futagojirna, 
18- 25 fathoms ; near Oshima, 
23 fathoms. 

Remarks. -This new species 
is very common in Mutsu Bay, 
and represents one of the larger 
forms among arenaceous Fora
minifera found in this bay. It 
shows a close resemblance to 
Textularia luculenta in the out
line of the test and in the char-

acter of the aperture, but differs from the latter in texture of the 
wall and in number of the chambers. 

25. Textularia parvula CusHMAN. 
(Text·fig. 25) 

Textularia parvula, CusHMAN, 1922 (a), p. 11. pl. 6, figs. 1, 2. 

Description.- Test small, much elongate, somewhat compressed, 
tapering towards the apical end, comoped of numerous chambers 
arranged biserially ; sutures distinct ; wall neatly delicate, arenaceous ; 
aperture forming an arched opening at the base of the inner margin 

of the final chamber ; color brown. 
Length, up to 0.55 mm. 
Localities. - Off Futagojima, 25 fathoms; near Oshima, 23 fathom~; 

between Oshima and Bentenjima, 30-33 fathoms. 
Remarks. -This small arenaceous form is commonly found in the 
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deeper area of Mutsu Bay. It is somewhat 
similar to Textularia stricta in the outline of a 

the test, but differs remarkably from the latter 
in size of the test. It resembles Textularia 
parvula in its small size and in the general 
contour of the test, but seemingly varies f rom 
that species in the structure of the aperture. 
The aperture in our specimens is narrowly 
arched, while in CuSHMAN's (1922) figures it 
seems to form a more rounded opening. 

Genus BIGENERINA 0'0RBIGNY, 1826. 

Test free, the early chambers biserial, later 
ones uniserial in a rectilinear series, not labyrin
thic ; wall usually thick, arenaceous, usually 
coarse but often smooth finished ; aperture in b 

the young biserial stage at the base of the 
inner margin of the chamber , in the adult 
uniserial stage terminal, rounded or oval simple. 

26. Bigenerina nodosaria D'ORBIGNY. 
(Text·fig. 26) 

Textularia sagittula, forma bigenerina, GOES, 1882, p. 
78, pl. 5, figs 159-161. 

Text·fig. 25. Tex· 
tularia pm·vula CusH· 

MAN. X 120. 
a, side view. 
b, apertural view. 

Bigenerina nodosaria, H. B. BRADY, 1884., p. 369, pl. 44, figs. 14-18; GoES, 1894, 
p. 37, pl. 7, tlgs. 313-323; 1896, p. 44; F LI NT, 1897, p. 286, pl. 31, fig. 
4; KrAr.R, 1900, p. 30; · CusHMAN, 1911, p. 27. text·figs. 46-48; 1920 
(b\ p. 603; 1921, p. 125, p. 26, fig. 2; 1922 (a), p. 24; 1922 (b), p. 25, 

pl. 2, figs. 5, 6; 1922 (c), p. 51. 

Description.- Test elongate, at first compressed, composed of the 
biserially arranged chambers increasing progressively in breadth, then 
altered into the linear series consisting of cylindrical chambers narrower 
than the alternating portion ; sutures distinct, slightly depressed in 
the biserial portion , but much more depressed in the uniserial ; wall 
coarsely arenaceous with yellowish grey cement ; aperture simple, 
rounded, at the center of the distal face of the last-formed chamber 
in the adult individuals; color grey. 



74. 

a b 

Y. HADA 

Length, about 1.45 mm. 
Locality. - Off Futago

jima, 23 fathoms. 
Remarks. - The occur

rence of this species in the 
waters surrounding Japan 
was first reported by H. B. 
BRADY (1884) in the Chal
lenger Report, the specimens 
being obtain~d from Inland 
Sea. Only a single specimen 
was secured in Mutsu Bay at 
the station alluded to above. 

Family Verneuilinidae. 

Text·fig. 26. Bigene1·ina nodosaria o·ORBJGNY. 

x 40. 
Test, at least in the early 

stages, triserial, later biserial a, side Yiew. b, peripheral Yiew. 
in some genera, and in most 

specialized ones becoming uniserial; wall arenaceou~, the amount of 
cement varying in different genera and species ; aperture simple or 
multiple. 

Genus VERNEUILINA o'0RBIGNY, 1840. 

Test usually free, sometimes attached, more or less elongate, taper
ing, transverse section rounded or triangular ; chambers spirally ar
ranged with three chambers marking a whorl, and the chambers 
arranged in three vertical columns ; wall arenaceous ; aperture, a low 
opening at the base of the inner margin of the chamber. 

27. V erneulina polystropha (REUSS). 

(Text-fig. 27) 

Verneulina polystropha, 1-:1. B. BRAOY, 1870, p. 301; 1878, p. 436, pl. 20, fig. 9a-c; 
1881 (b), p. 13; 1884, p. 386, pl. 47, figs. 15-17; EGGER, 1893, p. 88, 
pl. 7, figs. 17, 18; K JAEn, 1900, p. 32; SIDEBOTTOM, 1905, p. 10; CusH
MAN, 1908, p . 27; 1911, p. 53, text-fig. 85a, b; 1921, p. 139, pl. 32, fig. 

1; 1-:IAOA, 1929, p. 11. 
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DescTiption. - Test elongate, conical, rounded 
at the oral end, pointed bluntly at the initial end, 
composed of the subglobular chambers in triserial 
arrangement ; sutures marked with the deep de
pressions ; texture rather coarsely arenaceous, 
cemented firmly with much cement ; surface 
somewhat rough ; aperture arched, distinct, at 
the base of the inner margin of the chamber; 
color reddish brown or yellowish white, usually 

fading distally. 
Length, up to 0.62 mm. 
Localities. - Widely distributed in Mutsu Bay. 
Rema1·ks. - This species is rather common in 

Mutsu Bay, and seems also to be common in the 
shallow waters off Hokkaido. It is variable not 
only in color, but also in the shape of the test. 

Family Miliolidae. 

Test typically coiled about an elongate axis 
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Text·fig. 27. Ver

neutina pnlystropha 

(REUss) . X 75. 
a, side view. 
b, apertural view. 

in various planes, at least in the microspheric young of even the 
specialized genera ; chambers usually a half coil in length, simple in 
most genera, in a few with complex interiors, in the adult of many 
forms variously arranged ; wall normally calcareous, imperforate, in 
some species of the more primitive genera with included sand grains 
on the exterior, under acid conditions developing a siliceous or chi tinous 
test; aperture terminal, simple or cribrate, usually with a tooth. 

Genus QUINQUELOCULINA o'ORBIGNY, 1826. 

Test with the coiling in five planes, the chambers a half coil in 
length and added successively in planes 144o apart, five chambers 
completing a cycle, each chamber 72° from its adjacent one, but 144o 
from the immediately preceding one ; wall imperforate, calcareous, 
often with arenaceous material on the exterior and in deep or brackish 
water occasionlly becoming siliceous ; aperture usually with a simple 

tooth. 
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28. Quinqueloculina seminulum (LINNE:) . 
(Text·fig. 28) 

Miliolina seminulum, WILLIAMSON, 1858, p . 86, pl. 7, figs. 183-185; H. B. BRADY, 

1881 (b), p. 9; 1884, p. 157, pl. 5, figs. 6a-c; EGGER, 1893, P: 40, pl. 
2, figs. 38-40; GoES, 1894, p. 18, figs. 838-838n, pl. 19, figs. 840-843; 
1896, p. 81; FLINT, 1897, p. 297, pl. 43, fig. 2; SIDEBOTTOM, 1904, P· 

10; C USHMAN, 1908, p. 25, pl. 5, fig. 2; WIESNER, 1912, p. 231; HERON· 

A LLEN and E ARLAND, 1915, p. 569, pl. 42, fig. 31. 
Quinqueloculina seminulum, H. B. BRADY, 1870, p. 285; KIAEH, 1900, p. 27; C usH· 

MAN, 1917 (a), p. 44, text·fig. 29, pl. 11, f1g. 2; 1921, p. 416, text·figs. 
19, 20, pl. 88, fig. 4a-c ; 1929 (a), p. 24, pl. 2, figs. 1, 2; 1929 (b), P· 

59; HADA, 1929, p. 14·. 

Text·fig. 28. Quinque[· 

oculina seminulurn ( LINNE) . 

x50. 

Description. - Test more or less longer 
than broad, peripheral margin rounded ; 
chambers elongate, inflated ; sutures dis
tinct ; surface smooth ; aperture usually 
circular with a single tooth. 

Length, about 1.00 mm. 
Localities.- Near the Marine Biologic

al Station, 5- 10 fathoms; off Yunoshima, 
10- 18 fathoms; off Futagojima, 17-25 fa-

thoms. 
Remarks. - This species occurs fre

quently in Mutsu Bay. CusHMAN (1917) 
reported it from numerous stations in the 
adjacent sea of Japan, and I (1929) have 
also collected it from the coast of Hok
kaido. Quinqueloculina seminulum is the 
name that has been universally adopted 

by many well-known authors for the quinqueloculine forms having 

smooth but rather variably shaped test. 

29. Quinqueloculina vulgaris n'ORBIGNY. 
(Text·tig. 29) 

Quinqueloculina vulgaris, ScHLUMBEHGER, 1893, p. 207, text-figs. 13, 14, pl. 2, figs. 
65, 66; CusHMAN, 1917 (a) , p. 46, pl. 11, fig. 3; 1921, p. 417, text-fig. 
21a, b, pl. 87, fig. la- c; 1925 (a), p. 138; 1929 (a), p. 25, pl. 2, fig. 
3a-c; CuSHMAN aud \iVICKENDr~N, 1929, p . 2, pl. 1, fig. 7a-c; HADA, 

1929, p. 15. 
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M:iliolina vulgaris, SIDEBOTTOM, 1904, p . 11 ; HERON·ALLt::K and EAR LAND, 1913 (c), 
p. 28; 1915, p. 569; 1916 (a), p. 212. 

Description. - Test nearly circular in front view, as long as broad, 
triangular in transverse section, periphery rounded ; sutures distinct, 
depressed ; surface smooth ; aperture oval with a tooth bifid at the tip. 

Length, about 0.65 mm. 
Locality. - Off Yunoshima, 15 fathoms. 
Remarks. - It is one of the rare species in Mutsu Bay, but it 

seems to be widely distributed in the neighbouring sea of Japan 

a b 

c 

Text·lig. 29. Quinqueloculina vulgaris D'ORBIGNY. x 70. 

a, b, side view. c, apertural view. 

judging from CusHMAN's records and from my examination (1929) of 
the species collected from shallow waters off Hokkaido. The species 
has a close resemblance to Quinqueloculina seminulum in the general 
contour of the test. However, it is not difficult to distinguish them 
by the ratio between length and breadth of the test. In this species 
the test is nearly as long as broad, while in Q. seminulum it is longer 

than broad. 

30. Quinqueloculina pygmaea REUSS. 
(Text·fig. 30) 

M iliolina pygmaea, H. B. BRADY, 1884, p. 163, pl. 113, fi~. 16a, b; E GGER, 1893, 
p. 38, pl. 2, figs. 23-25; SIDEBOTTOM, 1904, p. 13, pl. 4, figs. 4- 6. 

Quinqueloculina pygmaea, CusH~lAN, 1917 (a), p. 54; 1929 (a) , p. 35. 
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Description --Test elongate, twice or more as long as broad, 
peripheral margin rounded; chambers long, curved, cylindrical, five 

b 

Text·fig. 30. Quinqueloculina pygmaea 

Rwss. 

chambers visible from the ex
terior; sutures distinctly marked; 
surface more or less rough ; aper
ture oval, usually with a single 
bifid tooth, sometimes provided 
with a small additional upper 

tooth. 
Length, about 1.00 mm. 
Localities. - Near the Marine 

Biological Station, 5-10 {athoms; 
off Yunoshima, 10-18 fathoms; 
off Futagojima, 17-25 fathoms; 
near Oshima, 23 fathoms. 

Remarks. - Numerous speci
a, side view. b, apertural view. 

mens of this species have been 

detected in the material from the above localities of Mutsu Bay. 
From the .Japanese waters H. B. BRADY (1884) reported thi? species 

from south of Japan. 

31. Quinqueloculina subquadra, n. sp. 
(Text·fig. :31) 

Description.- Test elongate, compressed, about one and one-half 
times as long as broad, neither side strongly inflated, peripheral 
margin broadly rounded; chamber long, curved, five chambers exter
nally visible; sutures slightly depressed ; surface smooth ; aperture 
nearly circular, usually provided with two teeth, the upper one short 
and pointed, the lower one bifid at the tip. 

Length of the figured specimen, 1.10 mm; breadth, 0.71mm ; 

thickness, 0.34.mm. 
Localities. - Off Yunoshima, 10- 18 fathoms; off Futagojima, 17-

25 fathoms. 
Remarks.·-This new species is commonly obtainable from com

paratively shallow water in Mutsu Bay. In side view this species is 
similar to Quinqueloculina seminulum, but differs £rom the latter in 
having two teeth and in the nearly parallel sides in apertural view. 
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c 

Text·fig. 'll. Quinqueloculina subquadra, n. sp. X 50. 

a, b, side view. c, apertural view. 

b 

32. Quinqueloculina lamarckiana n'ORBIGNY. 
(Text·fig. 32) 
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Milioli-na cuvieriana, H. B. BRADY, 1884, p. 162, pl. 5, fig. 12a- c; FLINT, 1897, p. 

298, pl. 43, fig. 4. 
Quinqueloculina lamarckiana, CuSHMAN, 1921, p. 418, text·ligs. 22, 23, pl. 87, figs. 

2, 3a-c; 1922 (b), p. 64; 1922 (c), p. 65, text·fig. 5, pl. 15, figs. 14, 15; 
1924 (b), p. 63 ; 1925 (a), p. 139; 1926 (a), p. 81; 1929 (a), p. 26, pl. 

2, fig. 6a-c. 

a c b 

T ext·fig. 32. Quinqueloculina lamm·ckiana o'ORBIGNY. X 30. 

a, b, side view. c, apertural view. 
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Desdiption. - Test oval in side view, a little longer than broad, 
as nearly triangular seen from the apertural side; five chambers ex
ternally visible, of which three are large, forming respectively the 
curved triangular prisms with a sharp carinate edge, the other two 
small, forming sharp angular ridges; sutures distinct; surface smooth, 
polished; aperture oval with a T-shaped tooth, situated at the terminal 
end of the last-formed chamber, with or without the neck and the lip. 

Length, up to 1.95 mm. 
Localities. -Off Futagojima, 17-25 fathoms; near Oshima, 23 

fathoms. 
Remarks.- This species may be commonly found at the stations 

located off Futagojima, and in the specimens secured there are of 
comparatively large size. FLINT (1897) recorded this species from 
the Gulf of Tokyo. 

33. Quinqueloculina curta CuSHMAN. 
(Text-fig. 33) 

Quinqueloculina disparilis, var. curta, CusHMAN, 1917 (a), p. 49, text·figs. 30, pl. 14, 
fig. 2. 

Quinqueloculina curta, CusHMAN, 1921, p. 426, pl. 100, figs. 1, 2; H ADA, 1929, p. 15. 

Description. - Test nearly circular in side view, as long as broad 
or a little longer than broad, sorpewhat triangular in apertural view; 
chambers polygonal in apertural view, their outer surface rounded 
and marked with several longitudinal prominent costae, five chambers 

a 

c 

Text· fig. 33. Quinqueloculina curta CusH~IAl\. x 30. 

a, b, side ,·iew. c, apertural view. 

b 
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visible from the exterior; sutures distinct; wall generally smooth ; 
aperture oval with a single tooth, surrounded with a thickened lip,. 
and situated at the apertural end of the final chamber. 

Length, about 1.35 mm. 
Localities . . - Near the Marine Biological Station, 5-10 fathoms ; 

off Yunoshima, 10- 18 fathoms; off Futagojima, 17-25 fathoms; near 

Oshima, 23 fathoms. 
Remarks. - This species is rather common in Mutsu Bay and is 

represented often by comparatively large specimens (.1 .35 mm.), but 
they are smaller than those (2.00 mm.) reported by CusHMAN (1917) 
from Albatross station D. 4900, in 139 fathoms, off the coast of 
Japan. The specimens (1.10 mm.) which were formerly obtained by 
myself (1929) from off the coast of Hokkaido are smaller than those 
dealt with in the present paper. 

Genus MASSILINA ScHLUMBERGER, 1893. 

Test with the early chambers quinqueloculine, later ones added on 
opposite sides in a single plane, the quinqueloculine stage present in 
both megalospheric and microspheric forms ; aperture simple, with a 

bifid tooth. 

34. Massilina secans (n'ORBIGNY). 
(Text·fig. 34) 

Miliolina seminulum, var. disci{ormis, WILLIAMSON, 1858, p. 86, pl. 7, figs. 188. 189. 
Quinqueloculina secans, H. B. BRADY, 1870, p. 288; KIAER, 1900, p. 28. 
Miliolina secans, H . B. BRADY, 1884, p. 167, pl. 6, figs. 1, 2; EGGER, 1893, p. 45, 

pl. 2, figs. 59, 60; Go!::s, 1894, p. 112, pl. 20, figs. 856-856g. 
Massilina secans, CHLUMBERGF:R, 1893, p, 218, text·figs. 31-34, pl. 4, figs. 82, 83; 

MILLETT, 1898, p. 608, p l. 13, fig. 3; SIDEBOTTOM, 1904, p. '18; HERON· 

ALLEN and EARLAND, 1909, p. 317; 1913 (c) , p. 34; 1915, p. ~82, pl. 
44, figs. 24-27; 1916 (a), p. 215; CuSHMAN, 1917 (a), p. 57; 1929 (a), 
p. 37, pl. 7, figs. 3, 4; HADA, 1929, p. 15. 

Description. - Test nearly discoidal, corp pressed, peripheral margin 
subacute; earlier chambers smooth, ovoidal, arranged in a quinquel
oculine manner, followed distally by transversely policated, compressed 
chambers in a single plane; aperture elongate, oval, with a single 
tooth bifid at the end, situated at the terminal end of the last-formed 
chamber. 
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a c b 

Text-fig. 34. Massilina secans ( o'ORBIGNY) . X 30. 

a, b, side view. c, apertural view. 

Diameter, up to 1.25 mm. 
Localities. - Between Asamushi and Yunoshima, 4 fa thoms; near 

Gomejima, 7 fathoms. 
Remarks. - I have obtained a single adult specimen from the 

sea-weed attached to the rock near Hadakajima in front of the Marine 
Biological Station, but the smaller young forms are frequently found 
in the material from a depth less than ten fathoms in Mutsu Bay. 
Formerly I have secured young specimens of this species in the inlet 
of Oshoro, Hokkaido (1929). 

Genus SPIROLOCULINA o'0RBIGNY, 1826. 

Test with the early chambers in the miCl·ospheric form quinquel
oculine, later ones in a single plane, chambers a half coil in len gth; 
apertural end usually with a neck and lip, simple, with a simple or 

bifid tooth. 

35. Spiroloculina depressa n'ORBIGNY. 
(Text-fig. 35) 

Spiroloculina dep1·essa, WILLIAMSON, 1858, p. 82, pl. 7, fig. 117; H. B. BRADY, 1870, 
p. 285; WrESNfi H, 1912, p. 210; CuSiiMAN, 1917 ( a ) , p. 29, pl. 3, figs. 
6-10; 1921. p. 394, pl. 81, fig. 2, pl. 100. figs. 4, 5; 1929 (a), p . ..W., pl. 

9, figs . 8, 9. 
Spiroloculina limbata, H. B. BRADY, 1884-, p. 150, pl. 9, figs. 15-17. 

Description. - Test more or less elongate,' both faces concave, 
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elliptical in side view, elongated and 
somewhat rectangular in end view ; 
peripheral margin Aattened ; chambers 
long, curved, arranged in a single plane; 
terminal end of the last-formed chamber 
often slightly drawn out into a short 
neck with a thickened lip ; aperture 
nearly circular, or oval, with a single 
bifid tooth, or two teeth : the upper 
one small and angular, the 10\-ver one 

bifid at the tip. 

Length, up to 1.25 mm. 

a 

Localities. -- Near the Marine Bio- b 

logical Station, 5-10 fathoms ; off Yuno
shima, 10-18 fathoms ; off Futagojima, 

17- 25 fathoms. 

Remarks.- This is a comparatively 
common species in Mutsu Bay. CusH
MAN (1917) reported this species from 
the following stations distributed among 

Text-fig. 3(i. Spi-roloculina 
depressa D'0RBIGNY. X 50. 
a, side view. b, apertural view. 

the waters surrounding Japan : 44 fathoms off Hokkaido ; 66 fathoms 
in the eastern channel of Korea Strait ; 139 fathoms in the eastern 

sea of Japan and 77 fathoms in Suruga Gulf. 

36. Spiroloculina cushmani, n. sp. 
(Text-fig. 36) 

Description. - Test biconcave, nearly circular or oval in side view, 
typically a little longer than broad, peripheral margin roun9,ed ; seyeral 
chambers visible, arranged in one plane, outer two chambers occupying 
comparatively the larger portion of the test ; wall smooth without any 
ornamentation; apertural end not drawn out, but with a lip ; aperture 
more or less circular, with two teeth : upper one in form of a short 

wedge, lower one bifid at the tip. 
Length, 1.00- 1.57 mm ; breadth , 0.87-1.21 mm ; thickness, 0.36-

0.50 mm. 
Localities. -- Near the Marine B iological Station, 3-10 fathoms; 
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b 

Text·fig . 36. Spiroloculina cush· 
mani, n. sp. X 30. 

a, side view. b, apertural view. 

b 

Text-fig. 37. Spiroloculina cos·: 
lata, n. sp. x 50. 

a, side view. b, apertural view. 

Y. H ADA 

off Yunoshima, 10- 18 fathoms. 
Remarks.- In the collections from 

Mutsu Bay I have examined several 
specimens of this species more or less 
varying in shape, and these generally 
occur in the shallow water of this 
bay. It is similar to Spiroloculina 
planissima figured by C usHMAN (1921 , 
pl. 80, fig. 5a) in side view, but dif
fers from that in the thicker test and 
in the rounded periphery. 

37. Spiroloculina costata, n. sp. 
(Text·fig. 37) 

Description. - Test elongate, com
pressed, both faces concave, elliptical 
m side view ; peripheral margin 
rounded; chambers nearly circular in 
transverse section ; surface ornamented 
with numerous costae running lon
gitudinally or irregularly ; apertural 
end usually produced into a short 
neck with a slightly expanded lip ; 
aperture circular with a simple tooth, 
usually bifid at the tip. 

Length, about 1.15 mm ; breadth, 
about 0.75 mm ; thickness, about 0.20 
mm. 

Localities. - Near the Marine Bio
logical Station, 3-10 · fathoms; off 
Yunoshima, 10- 18 fathoms ; off Futa
gojima, 17-25 fathoms. 

Remarks. - In Mutsu Bay the new 
species occurs rather frequently. The 
breadth of the test is fairly variable 
with the individuals and sometimes 
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broader than that of the figured specimen. The characteristic feature 
of the costae on the test makes it distinguishable from the other 
species, and it differs from Spiroloculina antilarum in the broader 
test and in the irregular costae on the surface. 

Genus TRILOCULINA o'0RBIGNY, 1826. 

Test with the early chambers quinqueloculine, at least in the 
microspheric form, later ones added in planes 120o from one another, 
the third of each series added in the plane of the third preceding 
and covering it so that the surface of the test is composed of but 
three visible chambers, interior not labyrinthic; aperture simple, 
typically with a bifid tooth. 

38. Triloculina trigonula (LAMARCK) . 

(Tcxt·fig. 38) 

.Uiliolina trigonula, W I LLIAMSOK, 1858, p. 84-, pl. 7, figs. 180-182; H. B. BRADY, 

1884-, p. 164-, pl. 3, figs. 14-16; EGGER, 1893, p. 41, pl. 2, figs. 64-66; 
GoEs, 1894-, p. 115, pl. 22, fig. 870; CHAPMAN, 1895, p. 9; Fuwr, 1897, 
p. 298, pl. 44, fig. 3; 'WIESNER, 1912, p. 227; HERON -ALLEN and EAR· 

LAND, 1915, p. 561; 1924, p. 405; lKARI, 1927, p. 10, pl. 1, figs. 2a-c. 

Triloculina trigonula, H. B. B HADY, 1870, p. 285; K IAER, 1900, p. 27; CusHMA:-1 

1917 (a), p. 65, text-fig. 31. pl. 25, fig. 3; 1920 (b), p. 638; 1921, p. 
452; 1922 (b), p. 72; 1922 (c), p. 69; 1926 (a), p. 82; 1929 (a), p. 56, 

pl. 12, figs. 10, 11, pl. 13, figs. 1, 2; H ADA, 1929, p. 15. 

Description. -- Test nearly circular or ovate in front view, triangular 

a b 

Text-fig. 38. T-riloculina trigomda (LA~LARCK). x -10. 

a, front Yiew. b, apertural view. 
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with rounded angles in apertural view ; in full developed individuals 
three chambers visible from the exterior, somewhat inflated ; sutures 
distinct; surface smooth; aperture transversely elliptical with a Y-shaped 

tooth. 
Diameter, up to 1.20 mm. 
Localities.- Near the Marine Biological Station, 5-10 fathoms ; 

off Yunoshima, 10- 18 fathoms; near Oshima, 23 fathoms. 
Remarks. -This species is frequently secm·ed in the bottom-sand 

from Mutsu Bay. CusHMAN (1917) recorded it from two Albatross 
stations off Japan and from one station in Suruga Gulf. IKARI (1927) 
reported this form also from the vicinity of the Misaki Marine Bio· 
logical Station, and I have examined some specimens {rom the coast 
of Hokkaido. 

39. Triloculina t ricarinata o'ORBIGNY. 
(Text-fig. 39) 

Triloculina t1·ica1·inata, H. B. BRADY, 1864, p. 446, pl. 48, fig. 3; K rAER, 1900, p. 
27; CusRMAN, 1917 (a), p. 66, text·fig. 32, pl. 25, figs. 1, 2; 1920 (b), p. 
638; 1921, p. 454-, text·figs. 35, 36; 1922 (b), p. 72; 1927 (a), p. 139 ; 

1929 (a), p. 56, pl. 13, fig. 3a-c. 
Miliolina t1·ica1·inato, H. B. BRADY, 1881 (b), p. 9; 1884, p. 165, pl. 3, fig. 17a, b; 

Ecc~-:n, 1893, p. 42, figs. 35- 37; GoEs, 1894, p. 114, pl. 21, figs. 866-

a 

b 

T ext·fig. 39. T1·iloculina tricorinalo o'0Rl31Gt\Y. 

x 50. 
a, front view. b, apertural Yie''"· 

869; 1896,"p. 83; fLINT, 

1897, p. 298, pl. 44, fig. 
4; WIESNER, 1912, p. 
228; Hr::noN·ALLEN and 
EAHLAND, 1924, p. 605; 
!KARl, 1927, p. 10, pl. 1, 
fig. la, b. 

Description. - Test 
in an adult somewhat 
elongate, triangular in 
apertural view, com· 
posed of three visible 
chambers ; three angles 
sharply produced, keel
ed ; surface smooth ; 
aperture oval with a 
bifid tooth. 

FORAMINIFERA OF MUTSU BAY 87 

Length, up to 1.10 mm. 
Localities.- Near the Marine Biological Statio!1, 4-10 fathoms ; 

off Yunoshima, 10-18 fathoms. 
Remarks.-- It is a rather rare species in Mutsu Bay. CusHMAN 

(1917) reported it from a number of stations off Japan, and IKARI 

(1927) recorded it from bottom-sand taken at Misaki. 

40. Triloculina circularis BoRNEMANN. 
(Text-fig. 40) 

Miliolina circularis, H. B. BRADY. 1884, p. 169. pl. 4. fig. 3a-c, pl. 5, figs. 13. 14; 
EGGER, 1893, p. 43, pl. 2, fi.:;-s. 61-63; CHAPMAN, 1895, p. 9; GoEs, 

1896, p. 82 ; FLI NT, 1897, p. 298, pl. 44, fig. 1 ; SroEBOITOM, 1904, p. 8; 
CusHMAN, 1908, p. 26, pl. 5, figs. 5. 6, 10; HEHON·ALLEN and EARLAND, 

1909, p. 313; WIESNI, R, 1912, p. 230; HlmON-ALLEN and EAIH,ANO, 1913 
( c), p. 26; PEAHCEY, 1914, p. 995; HERON-ALLEN and EAHLAND, 1915, 
p. 557; 1916 (a), p. 209; 1924, p. 604. 

T,-iloculina circularis, CuSHMAN, 1917 (a), p. 67, text-figs. 33. 34, pl. 25, fig. 4, pl. 
26, fig. 1 ; 1920 (b), p. 638; 1921, p. 462, pl. 92, figs. 1, 2; 1922 (b), p. 
73; 1922 (c), p. 69; 1924 (b) . p. 69, pl. 25, figs. 5, 6; 1925 (a), p. 141; 
1926 (a). p. 82; 1929 (a). p. 58, pl. 13, figs. 6, 7, pl. 14, figs. 1, 2. 

Description. - Test usually globular, nearly circular in side view, 
slightly compressed ; three chambers externally visible in an adult; 
wall smooth, sometimes polished in a small young specimen ; aperture 
oval with a short bifid tooth. 

Diameter, up to 1.70 mm. 
Remarks. - This species is abundant in the bay. CusHMAN (1917) 

has recorded this species from numerous stations distributed among 
the seas adjacent to Japan and from comparatively shallow water. 

a c b 

Text·fig. 40. Triloculina circularis BoRNEMAN~:\. x 20. 

a, b, side YiCIY. c, apertural view. 
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41. Triloculina terquemiana (H. B. BRADY). 
(Text-fig. 41) 

Miliolina te1·quemiana, H. B. BRADY, 1884, p. 166, pl. 114, fig. l a, b; HERO:\'·ALLEN 

and EARLAND, 1915, p. 563, pl. 41, figs. 29-31. 
Triloculina terquemiana, CusHMAN, 1917 (a), p. 72, pl. 27, fig. 2; 1921, p. -!58; 

1-IADA, 1929, p. 15. 

Description. - Test more or less 

a 

Text-fig. 41. Triloculina terquemina (H. B. 

elongate, composed of three 
visible chambers, triangul
ar in apertural view, angles 
somewhat acute ; surface 
ornamented with numerous 
longitudinal costae ; aper· 
ture oval with a single 
rounded tooth. 

Length, 0.40-0.80 mm. 
Localities. - Near the 

Marine Biological Station, 
7 fathoms; off Yunoshima, 
15 fathoms. 

BRADY). X 80. 

Remarks.- The species 
is comparatively rare in 
Mutsu Bay. Of this species 
there are only a few re-

a, side view. b,_ apertural Yiew. 

corded and these deal with the specimens obtained chiefly from shallow, 
warm water of the tropical sea. However, I have obtained specimens 
of this species also from shallow but rather cold water of Hokkaido 
(1929). 

Family Ophthalmidiidae. 

Test calcareous, imperforate; early chambers at least planispiral, 
except in degenerate forms ; wall without an arenaceous coating ; 
aperture typically open, without a tooth. 

Subfamily CoRNUSPIRINAE. 

Test made up of a proloculum and an elongate, planispiral, tubular 
second chamber. 
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Genus CORNUSPIRA ScHULTZE, 1854. 

Test consisting of proloculum followed by a long, planispirally 
coiled, second chamber, rounded or complanate; wall calcareous, im
perforate; aperture formed by the open end of the chamber, some
times constricted and with a thickened lip. 

42. Cornuspira involvens (REuss) . 
(Text-fig. 42) 

Cornuspim involvens, H. B. BRADY, 1881 (b), p. 8; 1884-, p. 200, pl. 11, figs. 1-3; 
EGGER, 1893, p. 54. pl. 3, figs. 18. 19; FLI NT, 1897, p. ;303, pJ. 48, fig. 
3; MILLETT, 1898. p. 612; KrAER, 1900, p. 22; RHUMBLEH, 1904, p. 285, 
text-fig. 137; 1907, p. 30, pl. 2, fig. 6; BAGG, 1908, p. 123; HERO?-~ · 
ALLEN and EARLAND, 1909 p. 318; RHUMDLER, 1911, pl. 5. fig. 4; 1913, 
p. 425; HERON-ALLEN and E ARLAND, 1913 (c) , p. 36; PEARCEY, 1914, 
p. 996; HtmON·ALLEN a nd EARLAND, 1915, p. 593; 1916 (a) , p. 217; 
Ct:SIIMAN, 1917 (a), p. 25, pl. 1, fig. 2, pl. 2, fig. 2; 1920 (b), p . 634; 
1921, p. 389, pl. 77, figs. 3, 4; 1922 (b) , p. 58; 1922 (c), p. 62; 1924 
(b), p. 51, r!. 18, figs. 1, 2; H ERON·ALLEN and EARLAND, 1924, p. 610; 
CusHMAN, 1925 (b), p. 44; 1926 ( a), p. 80 ; 1929. (a), p . 80, pl. 20, figs. 

6, 8; CusHMAN and WrcKENDEN, 1929, p. 4, pl. 2, fig. 3 ; H ADA, 1929, 

p. 14. 

DescrizJtion. - Test formed of 
a proloculum and a planispirally 
coiled chamber, circular in side 
view, concave in both sides; wall 
rather thin, sometimes more or 
less translucent, showing numer
ous fine lines of growth ; aper
ture at end of the coiled second 
chamber. 

Diameter, about 0.30 mm. 
Localities. - Near the Marine 

Biological Station , 5- 10 fathoms; 
off Futagojima, 23 fathoms. 

a 

Text·fig. 42. 
( REuss). x 120. 

a, side view. 

b 

Co1·nuspira inuoluens 

b, peripheral view. 

Remm·ks. - Of this species several specimens of small size (0.30 mm.) 
and with somewhat translucent test have been detected in the material 
from Mutsu Bay. CusHMAN (1917) examined large specimens (1.00 
mm.) of this species in the Albatross collections obtained from off the 
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coast of Japan. The specimens formerly reported by myself from the 
coast of Hokkaido were smaller than those recorded by CusHMAN, 
and were as large as those obtained from Mutsu Bay this time. 

Family Trochamminidae. 

Test in general trochoid, of numerous chambers, or irregular; 
wall arenaceous, with much cement, usually of yellowish- or reddish

brown color. 

Subfamily TROCHAMMININAE . 

Test trochoid, chambers in spiral whorls; aperture ventral. 

Genus TROCHAMMINA PARKER and JONES, 1860. 

Test free or adherent, spiral, trochoid, all chambers visible from 
the dorsal side, only those of the last-formed coil from the ventral ; 
wall arenaceous ; aperture, an arched slit on the inner margin of the 

ventral side of the chamber. 

43. Trochammina inflata (MONTAGU). 
(Text-fig. 43) 

Rotalia in/lata, WrLL!MISON, 1858. p. 50, pl. 4-, figs. 93, 94. 
T1·ocharnmina inf/ata, CARPENTER, PARKER a nd JONES, 1862, p. 141, pl. 11, fig. 5; 

H. B. BRADY, 1864, p . 467; 1870, p. 289; 1884, p. 338, pl. 41, fig. 4a-c; 
Got:s, 1894, p. 29, pl. 6, figs. 222-224; MILLETT, 1899, p. 364; KIAER, 

1900, p. 44; SIDEBOTTO~I, 1905, p. 6, pl. 1, fig. 9; HI::RON·ALLEN and 
EAHLAND, 1909, p . 324 ; CUSHMAN, 1910, p . 121, text·fig. 188a, b; 
HERON·ALLEN and EARLAND, 1913 (c), p. 52 ; 1915, p. 620; 1916 ( a), 

p. 227; CusHMAN, 1920 ( a), p. 73. 

Desc1iption.- Test free, dorsal face flattened, ventral one concave 
with an umbilical region, composed of about three convolutions, of 
which the outer one has five or six inflated subglobular chambers, 
all chambers visible from the dorsal side, but only those of the last
formed coil visible from the ventral side ; sutures distinct with deep 
depressions; wall consisting of fine sand grains smoothly united to
gether with much cement; aperture elongate, arched, opening at the 
ventral side of the final chamber ; color reddish brown or yellowish 
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a b 

Tex-fig. 43. T1·ochammina in/lata ( MONTAGU). X 50. 

a, dorsal view. b, ventral view. 

grey, dark color at the central portion, fading gradually towards the 

last-formed chamber. 
Diameter, up to 0.80 mm. 
Localities.- All stations, 4-33 fathoms. 
Remm·ks. - This species is common in Mutsu Bay, and is re

presented by specimens of two types of color of the test : in the first 
type it is reddish brown on the whole and is dark greyish in the 
initial portion, while in the second it is light grey in general and is 
dark in the central coils. CusHMAN (1910) formerly detected this 
species in the Nero material taken from off the coast of Japan. 

44. Trochammina globigeriniformis (PARKER and JoNES). 
(Text-fig. 44) 

Globigerina bulloides, Wu .. LTMISON, p. 1858, p. 56, pl. 5, figs. llti- 118. 
Haplophragmiwn globige?·ini{orme, H. B. BRADY, 1881 (b), p. 12; 1884, p. 312, pl. 

35, figs. 10, 11; EGGER, 1893, p. 681, pl. 51, figs . 30, 31; GoEs, 1894, 
p. 22, pl. 5, figs. 128-133; CnAPMAN, 1895, p. 16; GoES, 1896. p. 30; 
FLINT, 1897, p. 277, pl. 21, fig. 1; MILLETT, 1899, p. 361; KrAER, 1900, 
p. 43; BAGC, 1908. p. 126; Ht::RON·ALLEN and EARL.~ND, 1913 (c), p. 

46; 191fi, p. 614-; 1916 (a), p. 224. 
Ammoglobige•·ina bulloides, ErMER and FICK ERT. 1899, p. 70i. 
Trochammina globigerini{onnis, CusHMAN, 1910, p. 24, text·figs. 193-195; PEARCEY, 

1914, p. 1011; CusHMAN, 1920 (a), p. 78, pl. 16, figs. 5, 6; 1921, p. 96, 
pl. 11, figs. 4, 5; 1927 (a). p. 141; H ADA, 1929, p. 11. 

Description.- Test free or adherent, dorsal face convex, ventral 
one nearly flattened, cons'isting of about three convolutions composed 
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of a series of globular chambers increasing rapidly in size as added, 
four or five chambers building up the outer whorl and visible from 
below, while all chambers are visible from above; sutures depressed; 
wall coarsely arenaceous, but cemented firmly with an excess of 
cementing material ; aperture somewhat arched, slit-like,· at the central 
margin of the last-formed chamber on the ventral side, often covered 

· with the clear shell substance ; color reddish brown. 

a c b 

Text-fig. 44. T·rochammina globigerinifonnis ( PARKER and J ONES) . X 50. 

a, dorsal view. b, ventral view. c, side view. 

Diameter, about 0.70 mm. 
Localities. - It was found at all stations, 4- 33 fathoms, where 

the collections were made. 
Remarks.- This species has' been widely reported from com

paratively deep waters. It is very common in Mutsu Bay, and is 
found either free or attached to foreign substance. The free forms 
are in most cases larger than the attached. For this species CusHMAN 
(1910) reported a great number of localities distributed in the waters 
adjacent to Japan. I (1929) have also obtained this species from the 
inlet of Oshoro and from the port of Nemuro in Hokkaido. 

Subfamily GLOBOTEXTULARIINAE. 

Test irregularly spiral, the chamber globose; aperture in the open 

umbilical area. 

Genus NOURIA HERON-ALLEN and EAHLAND, 1914. 

Test free, of several chambers, irregularly arranged ; wall aren

aceous; aperture simple, t erminal. 
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45. Nouria polymorphinoides HERON-ALLEN and EARLAND. 
(Text-fig. 45) 

Nouria polymorphynoides, H ERON-ALLEN and EAR· 

LAND, 1914, p. 376, pl. 37, figs . 1- 15 ; 
CusHMAN, 1920 (b), p. 601, pl. 75, figs. 
4, 5; 1927 (a), p . 142. 

Desc1-iption. - Test elonga~e, oblong, 
somewhat compressed, the apertural end 
produced; chambers few, irregular , asym
metrically arranged, separated by scarcely 
visible sutures ; cavities partitioned by im
perfect septa ; wall composed of sand grains, 
rather neatly cemented with dark greyish 
brown cement ; aperture opening as a narrow 
elliptical orifice. 

Length, up to 0.95 mm. 
Localities. - All stations, 4-33 fathoms. 
Remarks. - A few specimens of this 
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species have been found in the material 
from every station of Mutsu Bay, where 
collections were made. They are not so 
large and are not so irregular in shape as 
the specimens of the Kerimba Archipelago 
first described by HERON· ALLEN and EAHLAND 

(1914) . 

T ext-fig. 45. Nou1·ia 

polymorphinoides HERON· 

ALLEN and EARLAND. X 60. 

a , side view. 

46. Nouria textulariformis, n. sp. 
(Text-fig. 46) 

b, apertural view. 

Description. - Test usually oblong in side view, much compressed, 
broadest in the middle, apertural end somewhat drawn out into a 1 
short neck ; periphery acute ; chambers se~eral, arranged biserially ; 
sutures scarcely depressed; wall rather thin and delicate, composed 
of sand grains finely united together with yellowish grey cement ; 
aperture a long, narrow opening; color generally light grey, yellowish 
brown at the apertural end. 

Length, about 1.15 mm ; breadth, about 0.60 mm ; thickness. about 

0.22mm. 
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a b 

Text-fig. 46. NnuTia textular'formis , 

Localities. - Off Yunoshima, 
18 fathoms; off Futagojima, 17-
25 fathoms. 

n. sp. x 40. 

Remarks. - This new species 
is comparatively rare in Mutsu 
Bay. Several specimens have 
been detected m the bottom 
material from that region. The 
test is so fragile that it is dif
ficult to obtain complete indivi· 
duals. This species is easily 
distinguishable fr..J m other allied 
"forms by the compressed test 
and by the chambers arranged 
in a Textularia-like manner. 

a, side view. b, peripheral view. 

4.7. Nouria tenuis, n. sp. 
(Text-fig. 47) 

Desc1·iption. - Test irregular in shape, much compressed, a little 
longer than broad, broadest about in the middle, composed of a few 

Text-fig. 47. Nvuria tenuis, n. sp. x40. 
a, side view. b, apertural view. 

chambers arranged biserially, 
partitioned by imperfect septa ; 
peripheral margin sharply angular, 
from which long spicules usually 
projecting out; sutural lines in· 
distinct, sl ightly depressed ; wall 
neatly arenaceous, sometimes thin; 
aperture comparatively large, 
elongate, situated transversely at 
the terminal end of the last-formed 
chamber ; color usually light grey. 

Length, 0.73-1.00 mm; bread
th. 0.62-0.81 mm ; thickness, about 
0.27 mm. 

Localities. -- This from JS 

commonly found in the material 
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from Mutsu Bay. It is not close to any of the established species, 
so far as I am aware. The wall in the specimens obtained from 
rather deep water of the bay is thin and somewhat translucent probably 
being composed of mica flakes. It is striking that a number of long 
sponge spicules are proj<:cted from the periphery of the test in various 
directions in most individuals. This new species differs from Now·ia 
textulariformis in the broader test and in the longer aperture. 

Family Lagenidae. 

T est vitreous, with a glassy lustre; chambers simple, neither biserial, 
trochoid, nor irregularly spiral, planispiral when coiled ; wall calcareous 
with very fine perforations ; aperture typically radiate but in a few 
genera simple, in the radiate apertured forms with a small chamberlet 
below the radiate aperture opening into the main chamber by a simple 

rounded orifice. 

Subfamily NODOSARIINAE. 

Tf'st multilocular. 

Genus DENTALINA o'0HBIGNY, 1826. 

Test arcuate, elongate, of numerous chambers in a linear series; 
sutures usually oblique, at least in the early portion ; aperture radiate, 
at least early stages, at or near the periphery but aproaching to the 

center in the last chambers. 

48. -Dentalina communis n'ORBIGNY. 

(T ext·fig. 48) 

Dentalina communis, H . B. BHADY, 1870, p. 295. 
Nodos(lrirr communis, GoES, 1882, p. 26, pl. 1, figs. 11- 16; H. B. BHADY, 188-t, P· 

504, pl. 62, figs. 19-22; EGGEH, 1893, p. 150, pl. 11, figs. 22-24; GoES, 

1894, p. 67, pl. 12, figs. 667-669; CHAPMAN, 1895, p. 30; GoEs, 1896, 
p. 61, pl. 6, fig. 1; FLINT, 1897, p. 310, pl. 56, fig. 2; KIAER, 1900, p. 
35 ; SIDEBOTTOM, 1907, p. 1 ; CusHMAN, 1913, p, 54, pl. 28, figs. 1, 2; 
HmoN -ALLEN and EARLAND, 1913 (c), p. 92; 1916 (a), p. 256; 1916 (b), 
p. 47; CusHMAN. 1920 (b), p. 611; 1921, p. 192, pl. 34·, fig. 7; 1923, p. 

75, pl. 12, figs. 3, 4, 15-17. 



96 Y. HADA 

Description.- Test elongate, slender, slightly curved, composed of 
numerous chambers; sutures oblique; surface 
smooth, occasionally translucent; aperture radiate, 
terminal. 

Length, up to 3.60 mm. 
Localities.- Off Yunoshima, 15 fathoms; off 

Futagojima, 23 fathoms. 

Text·fig. 48. Den
talina communis o' 
0RBIG.'\Y. X 50. 

Remm·ks.- This is one of the comparatively 
rare species in Mutsu Bay, but is widely dis
tributed in other seas. CusHMAN (1913) recorded 
the specimens obtained at many stations off the 
coast of Japan. As Dentalina communis is the 
name applied to the species which has a smooth 
test with the oblique sutural lines. Several forms 
of somewhat different nature, however, are in
cluded under this name. Some diversities in this 
feature of the test are noticeable also among the 
specimens taken from Mutsu Bay. In the typical 
form the test consists of thin and translucent 
wall and is provided with an eccentric aperture 
situated at the tip of a short, neck·like projec
tion, while in those from our collections the test 
consists of a series of unequal chambers, with 
wall thick and opaque. 

49. Denta1ina consobrina o'ORBIGNY, var. emaciata REUSS. 
(Text-fig. 49) 

Nodosaria consobrina, var. emaciata, H. B. BRADY, 1884-, p. 502, pl. 62, figs. 25, 26 ; 
FLINT, 1897, p. 310, pl. 56, fig. 1; CusHMAN, 1913, p. 56, pl. 27, fig. 9; 
1921, p. 195, pl. 34, fig. 8, pl. 35, fig . 1; 1923, p. 78, pl. 15, figs. 3-5. 

Description.- Test elongate, slender, slightly arcuate, consisting 
of numerous short chambers, sometimes the first one tapering into a 
spine ; sutures nearly transverse, slightly depressed ; surface smooth ; 
aperture radiate, terminal. 

Length, 1.00-2.00 mm. 
Localities.- Off Yunoshima, 18 fathoms; off Futagojima, 17-25 

fathoms. 
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Remarks.-· This variety is of rare occurrence in Mutsu Bay. As 
shown in the figure, the specimens taken from Mutsu Bay are provided 
with a short spine at the initial end, but the most specimens previously 

recorded from other localities 
are rounded at this end lacking 
the spine. Moreover, the speci
mens from Mutsu Bay are 
smaller than those obtained 
from other seas. CusHMAN 
(1913) noted this variety with
out a spine from the Albatross 
material collected at two sta
tions off Japan. 

50. Dentalina mutsui, n. sp. 
(T ext-fig. 50) 

Description.-Test slender, 
elongate, tapering gradually 
towards the initial end which 
has a stout spine, usually 
slightly curved ; apertural end 
drawn out into a short neck ; 
sutures impressed, distinct ; 
surface ornamented by about 
ten raised longitudinal costae 
which do not run along the 

Text-fig. 49. Den-
talina consobrina D' 

ORBIGNY, var. ema
ciata REUSS. X 45. 

Text-fig. 50. Den-
talina mutsui, n. sp. 

x40. 

entire length of the test; aperture radiate, terminal, usually eccentric. 

Length, up to 3.65 mm. 
Localities.·- Off Yunoshima, 15 fathoms; off Futagojima, 17-25 

fathoms ; near Oshima, 23 fathoms. 
Remarks. - This species is common in Mutsu Bay. It is closely 

allied with Dentalina flintii in the general contour, but differs from 
the latter in fewer costae which do not cover the entire length of 
the test but fade out on the final chambers. D. mutsui has also a 
somewhat longer spine more abruptly set off from the initial chamber. 



98 Y. HADA 

Genus NODOSARIA LAMARCK, 1812. 

Test with the chambers in a straight linear ser ies, the chambers 
distinct, not strongly embracin g ; sutures normally at right angles to 
the axis; wall calcareous, finely perforate, glassy; aperture central 
and terminal, radiate, often with a chamberlet below with a rounded 
opening into the main cavity of the chamber. 

51. Nodosaria simplex SILVESTRI. 
(Text·fig. 51) 

Nodosaria simplex. H. B. B RADY, 1884, p. 496, pl. 62, figs. 4, 5; E GGEn, 1893, p. 
148, pl. 11, fig. 6; FLINT, 1897, p 309, pl. 55, fig. 2; C USH MAN , 1913, p. 

49, pl. 28, fig . 5 ; 1921, p. 186; 1923, p. 68, pl. 12, fig. 14, pl. 14, fig. 10. 

Text·fig. 51. Nodo· 
saria simplex SILVESTlll. 

x 120. 

Description. - Test usually composed of 
two chambers, the first subglobular with a 
shor:t spine, the second elongate and drawn 
out into a slender neck with the radiate aper
ture ; sutures depressed ; wall smooth, some
what translucent. 

Length, about 0.45 mm. 
Localities. - Off Yunoshima, 18 fathoms ; 

off Futagojima, 23 fathoms. 
Remarks. - This species is rather rare in 

Mutsu Bay. I have obtained three specimens 
dealt wi th in the present report. The one 
which is shown in the fi gure is typical in 
shape, but other two are of very small size 
and it is doubtful whether they are certainly 
the adult form of this species or the young 
forms of other species. 

52. Nodosaria pyrula o'ORBIGNY. 

Nodosaria pyrula, H. B. BRADY, 1884·, p . 497, pl. 62, figs. 10- 12; EGGER, 1893, p. 

153, pl. 11, figs. 14, 15; CHAPMAN , 1895, p. 30; FLINT, 1897, p. 309, pl. 
55, fig. 4 ; K IA ER, 1900, p. 35; MILLETT, 1902, p. 514; C USI-IMAN, 1913, 
p. 49, pl. 26, figs. 1-3 ; 1-IERON·ALLEN and E A llLAN D, 1913 (c), p. 92; 
1916 (a), p. 256; 1916 (b) , p. 47; C usH MAN, 1920 (b), p. 611 ; 1921, p. 

187, pl. 33, figs. 3-5; 1923, p. 69, pl. 16, figs. 1-4; 1927 (a;, p. 143. 
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Description. - Test elongate, slender, composed of numerous pyri
form chambers with the long tubular connectiqns ; initial chamber 
spindle-shaped, differing from the others ; circular in transverse section ; 
surface smooth ; aperture usually rounded, situated at the tip of the 

long neck. 
Diameter, 0.12-0.14 mm. 
Localities. - Off Futagojima, 25 fathoms ; near Oshima, 23 fathoms. 
Remarks. - Of this species the test is exceedingly delicate and 

moreover is very long at the stoloniferous connection. On account 
of this structural weakness the specimen is very easily broken into 
fragments, and thus it very difficult to obtain the complete speeimens. 
H. B. BRADY (1884) and CusHMAN (1913) already:repor ted this species 

from off the coast of Japan. 

• 

53. Nodosaria pyrula o'ORBlGNY, var. 
semi rugosa o'ORBIGNY. 

(Text ·fig. 52) 

Nodosaria costulata, H. B. B RADY, 188.J., p . 515, pl. 63, 
figs. 23-27 ; ·FLINT, 1897, p. 312, pl. 58, fig . 

1. 
Nodosaria semirugosa, M I LLETT, 1902, p. 515, pl. 11, 

fig . 5 ; Cusi-I~IA :-1, 1913, p. 50, pl. 26, figs . 

4-8. 
Nodosm·ia pyrula, v ar. semi7·ugosa, CusH~IAN, 1921, p. 

187, pl. 33, figs. 6, 7 ; 1923, p. 70, pl. 16, 

fig. 5. 

Description. - This variety differs from the 
typical form in the ornamentation of the test, 
which is provided with several costae of vary·• 
inO' lenoth covering the basal portion of each 
~ 0 ' ._. 

chamber. 
Diameter, about 0.13 mm. 
Localities. - Off Futagojima, 25 fathoms. 
Remarks. - In Mutsu Bay the variety is 

more rarely found than the typical form. I 
was also unable to obtain complete specimens 
in the material from the bay. 

b 

a 

Text·fig. 52. Nodo

saria pyrula o 'O RBIGN Y, 

v ar. semirugosa n'Onnr
G NY. X70. 

a, side view. 
b, apertural view. 
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54. Nodosaria scalaris (BATSCH). 
(Text-fig. 53) 

Nodosaria scalaris, H. B. BRADY, 1870, p. 295; 1884-, p. 510, pl. 63, figs. 28-31; 
EGGER, 1893, p. 152, pl. '11, figs. 40, 41; GoEs, 1894, p. 73, pl. 13, figs. 
716-718; CHAPMAN, 1895, p. 32; Got:s, 1896, p. 60; KrAER, 1900, p. 

36; MrLLETT, 1902, p. 520, pl. 11, fig. 2; CusHMAN, 1913, p. 58, pl. 24, 
fig. 7; HI::RON·ALLEN and EAllLAND, 1913 (c), p. 93; 1916 (a), p. 257; 
1916 (b\ p. 47; CUSHMAN, 1920 (b), p. 613; 1921, p. 199, pl. 35, fig. 

G; 1923, P· 81; IKARI, 1927, p. 12, pl. 1, fig. 17. 

Description. - Test straight, composed of a few subglobular cham
bers, usually increasing rapidly in size as added, 
initial chamber with a short spine, final one 
drawn out into a cylindrical neck ornamented 
with several spiral ridges ; sutures much de
pressed; surface marked with numerous fine 
longitudinal costae ; aperture terminal. 

Length, about 1.20 mm. 
Localities.- Off Yunoshima, 15 fathoms; 

off Futagojima, 17- 25 fathoms; near Oshima, 
23 fathoms. 

Text-fig. 53. Nodo· 
saria scalaris ( BATSCI!) . 

x50. 

Remarks. -This species which has a world
wide distribution also occurs in Mutsu Bay. 
Previous records on the occurrence of this 
species off Japan were made by H. B. BRADY 
(1884) and by IKARI (1927). The former 
author obtained his specimens among the 
Challenger material from the Hyalonema-ground 
off the southern coast of Japan, while the later 

author secured his material from bottom sand taken at Misaki. 

Genus GLANDULINA D'0RBIGNY, 1826. 

Test similar to Nodosaria, but the chambers embracing, the last
formed one making up a large proportion of the surface of the test. 

55. Glandulina rotundata REUSS. 
(Text-fig. 54) 

Nodosaria rotundata, H. B. BRADY, 1884, p. 491, pl. 61, figs. 17-19; FLINT, 1897, 
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p. 308, pl. 54., fig. 6; CusHMAN, 1913, p. 
.J.7, pl. 28, fig. 6; HERON-ALLEN and EAR· 

LAND, 1916 (a) , p. 255; CusHMAN, 1921, p. 

185; 1922 (b), p. 32, pl. 4, fig. 1; 1923, p. 

63. 

Description. - Test oval, composed of a 
few chambers overlapping the predecessors, 
broadest in the middle; sutures not depressed, 
usually indistinct; aperture radiate at the slightly 
produced end of the terminal chamber ; surface 
smooth and white. 

Length, 0.66 mm; diameter, 0.45 mm. 
Locality. - Off Yunoshima, 18 fathoms. 
Remarks.- A single specimen has been 

found in the material from above station in 
Mutsu Bay. From the sea of Japan this species 
was only once reported by CusHMAN (1913) 
from ·an Albatross station in 44 fathoms off 
Japan. 

Genus AMPHICORYNE SCHLUMBERGER, 1881. 

Test in the young like a compressed Lenti
culina loosely coiled, the last-formed chambers 
like Nodosaria. 

56. Amphicoryne falx JoNES and PARKER. 
(Text-fig. 55) 

Amphicoryne falx, H. B. BRADY, 1884, p. 556, pl. 65, 
figs. 7-9. 

Description.- Test elongate, composed of 
several chambers, early chambers somewhat 
compressed, having tendency to coil planispirally, 
last-formed chamber subglobular ; sutures almost 
indistinct in the early portion ; wall ornamented 
with numerous longitudinal costae less in num· 
her in the early compressed portion ; aperture 
terminal, opening at the end of a tubular neck. 
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Text-fig. 54. Glan
dulina rotundata REUSS. 

x 60. 
a, front view. 
b, apertural view. 

Text-fig. 55. Amphi
coryne falx JoNES and 
PARKER. X 75. 
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Length, about 0.75 mm. 
Locality.- Off Futagojima, 23 fathoms. 
Remarks.- It seems to be a rare species in Mutsu Bay as in 

other waters. I have found only two specimens in the material from 
this bay. 

Subfamily LAGENINAE. 

Test consisting of a single chamber; aperture typically radiate, 
but elliptical or rounded in many species. 

Genus LAGENA WALKER and JACOB, 1798. 

Test unilocular; aperture typically radiate, rounded or elliptical, 
terminal, central ; wall vitreous, very finely perforate, variously orna
mented ; chambers typically without an internal tube. 

57. Lagena laevis (MONTAGU). 
(Text-fig. 56) 

Lagena laevis, ViiLLIAMSON, 1848, p. 12, pl. 1, Jigs. 1, 2; H. B. BRADY, 1870, p. 

292; 1881 ( b), p. 14; J884, p. 455, pl. 56, figs. 7, 9, 12; EGGER, 1893, 
p. 131, pl. 10, figs. 3- 5; GoEs, 1894, p . 74, pl. 13, figs. 719-722; CHAP

MAN, 1895, p. 26; GoEs, 1896, p. 51; Fr.rNT, 1897, p. 306, pl. 53, fig. 6; 
KrAER, 1900, p. 37; CusHMAN, 1913, p. 5, pl. 1, fig. 3, pl. 38, fig. 

Text-fig. 56. Lagena 

/aevis ( MOTAGU). X 65.' 

5; 1920 (b), p. 607; 1921, p. 173; 1923, 
p. 29, pl. 5, fig. 3; HERON-ALLEN and 
EARLA.\\'D, 1924·, p. 624; 1-IADA, 1929, p. 12. 

Lagena vulgaris, WILLIAMSON, 1858, p. 4, pl. 1, figs. 5, 
5a. 

Description. - Test typically flask-shaped, 
nearly circular in transverse section ; wall 
usually smooth and translucent, sometimes 
opaque ; aperture rounded at the end of a 
long tubular neck with a hyaline lip. 

Length, 0.68 mm. 
Locality.- Off Futagojima, 25 fathoms. 
Remarks. - A single specimen shown in 

Text-fig. 56 was secured at the above station. 
Of this species there are many reports which 
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show its wide distribution. CusHMAN (1913) recorded it at several 
of the Nero and of the Albatross stations located off the coast of 
Japan. I (1929) have also collected the species from the shallow 
water of Oshoro, Hokkaido. 

58. Lagena clavata (o'ORBIGNY). 
(Text·fig. 57) 

Lagena laevis. var. amphom, W!LLIAMSON, 1848, p, 12, pl. 1, figs. 3, 4. 
Lagena vulgaris, var. clavata, \iVrLLIAMSON, 1858, p. 5, pl. 1, fig. 6. 
Lagena clavata, H. B. BRADY, 1884, p. 456; EGGER, 1893, p. 132, pl. 10, fig. 68; 

GoEs. 1894, p. 75, pl. 13, figs. 725-727; KrAER, 1900, p. 38; MrLLE'M', 

1901, p. 490; CusHMAN, 1913, p. 9, pl. 2, fig. 3; HERON·ALLEN and 
EARLAND, 1913 (c), p. 80; 1915, p. 660, pl. 50, fig. 23; 1916 (a) , p. 248; 
1916 (b), p. 45; CusHMAN, 1921, p. 174; 1923, p. 10, pl. 1, fig. 15. 

Description.- Test elongate, fusiform, pos-
sessing a long slender neck with a hyaline lip 
at the oral end, sharp-pointed at the basal end, 
nearly circular in cross section ; surface smooth ; 
wall thin and translucent ; aperture rounded at 
the end of the neck. 

Length, 0.51 mm. 
Remarks. -This species is very rare m 

Mutsu Bay : I have found only one specimen 
shown in Text-fig. 57. The test is slightly 
curved, and is not so slender as in the speci
men obtained from off Great Britain and 
figured by WILLIAMSON (1858) and also in 
that reported by CusHMAN (1923) from the 
Atlantic Ocean, but it is very similar in ap-
pearance to the specimens which were secured 

Text-fig. 57. Lagena 

clavata ( o'0RBIGNY). 

x 90. 

by CuSHMAN (1913, pl. 2, fig. 3) from the North Pacific. 

59. Lagena gracillima (SEGUENZA). 
(Text·fig. 58) 

Lagena gracillima, H. B. BRADY, 1870, p. 292, pl. 11, figs. 6a-c; BiiTSCHI.I, 1880-
1882, p. 197. pl. 7, fig. 20; H. B. B RADY, 1881 (b), p. 14·; 1884, p. 456, 
pl. 56, figs. 21, 22, 24-26; EGGER, 1893, p. 138, pl. 10, fig. 12; GoEs, 

1894, p. 75, pl. 15, fig. 729; 1896, p. 52; FLINT, 1897, p. 306, pl. 53, 
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fig. 3; KIAER, 1900, p. 38; MILLETT, 1901, p. 491; CUSHMAN, 1913, p. 
11, p l. 1, fig. 4; HERON·ALLEN and EARLAND, 1915, p. 660; 1916 (a), 
p. 248; 1916 (b), p. 45; CusHMAN, 1921, p. 175; 1923, p. 23, pl. 4-, fig. 
5; 1927 (a), p. 144; lKAnr, 1927, p . 12, pl. 1, fig. 13; HADA, 1929, p. 12. 

Description. - Test elongate, fusiform, straight or slightly curved, 
broadest near the middle, each end tapering 
into a long tube and one with a hyaline lip, 
nearly circular in transverse section ; wall more 
or less translucent ; surface smooth. 

Length, about 0.85 mm. 
Localities. - Off Yunoshima, 18 fathoms; 

off Futagojima, 17-25 fathoms ; near Oshima, 
23 fathoms ; between Oshima and Bentenjima, 
30-33 fathoms. 

Text·fig. 58. Lagena 

gracillima (SEGUENZA). 

x80. 

Remarks. -This species is rare but widely 
distributed in all depths in Mutsu Bay. It 
comprises two diverse forms : one shown in 
Text·fig. 58 is comparatively short and curved, 
while the other is slender and straight. From 
the Japanese waters, it is formerly reported 
by CusHMAN (1913) at two Albatross stations, 
by lKARI (1927) from the bottom sand taken 
at Misaki, and by myself from Oshoro and 
Nemuro in Hokkaido. 

60. Lagena elongata (EHRENBERG). 

(Text·fig. 59) 

Lagena elongata, H. B. BRADY, 1884, p. 457, pl. 56, fig. 29; GoES, 1894, p. 75, pl. 
13, fig. 713; FLINT, 1897, p. 306, pl. 53, fig. 1; CUSHMAN, 1913, p. 12, 
p. 1, fig. 5; 1920 (b), p. 608; 1921, p. 175; 1923, p. 15, p. 3, fig. 4; 

1927 (a), p. 144. 
Lagena gracillima, H. B. BRADY, 1884-, p l. 56, figs. 27, 28; GoEs, 1894, pl. 13, figs. 

728, 730. 

Description.- Test elongate, slender, main portion nearly cylindrical, 
both ends drawn out into a long tube, apertural one with a lip ; wall 
smooth, wmewhat translucent; aperture usually rounded. 

Length, up to 1. 50 mm. 
Localities. - Off Yunoshima, 10-18 fathoms; off Futagojima, 17-
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25 fathoms; between Oshima and Bentenjima, 30-33 fathoms. 
Remarks. - This species is rather rare. It is longer than any 

other species of Lagena found in Mutsu Bay, as far as examined in 
the present work. CusHMAN (1913) obtained this species from several 
stations off Japan, ranging in depth from 44 to 649 fathoms. 

61. Lagena semistriata 
WILLIAMSON. 

(Text·fig. 60) 

Lagena striata, var. semistriata, 
WILLIAMSON, 1848, p. 14, pl. 

1, figs. 9, J 0. 
Lagena vulgm·is, var . semistriata, 

WILLIAMSON, 1858, p. 6, pl. 

1. 

Lagena semistriata, H. B. BRADY, 

1870, p. 293; 1881 (b), p. 

14; 1884, p. 465, pl. 57, figs. 
14, 16, 17; EGGER, 1893, p . 

135, pl. 10, figs. 34, 39; GoEs, 

1894, p. 76, pl. 13, fig. 737; 
KrAER, 1900, p. 38; MILLETT, 

1901, p. 486, pl. 8, figs. 2, 3; 
SIDEBOTTOM, 1906, p. 3; HE· 

RON·ALLEN and EAHLAND, 

1909, p . 424; 1913 (c), p. 78; 
Pt.ARCEY, 1914, p. 1018; H E· 

llO.'I·ALLEN and EAHLAND, 

1915, p. 658; 1916 (a), p. 

245; 1916 (b l, p. 45; CusH· 

MAN, 1920 (b), p. 610; 1921, 
p. 179; 1923, p. 50, pl. 9, 
fig. 15. 

Description. - Test 

Text·fig. 59. Lagena 

elongata (EHRENBEilG). 

x70. 

Text·fig. 60. Lagena 
semist1·iata \VrLL!AMSON. 

x 90. 

elongate, fusiform or oval, apertural end drawn out into a slender 
tubular neck with a hyaline lip, opposite end rounded, or truncate, 
circular in cross-section ; wall usually translucent ; surface ornamented 
with raised costae at the basal portion, those not reaching the middle 
of the test ; aperture simple, nearly rounded at the end of a long neck. 

Length, up to 0.68 mm. 
Localities. - Off Futagojima, 25 fathoms; between Oshima and 
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Bentenjima, 30-33 fathoms . 
Remarks. - I have a few specimens taken from Mutsu Bay : each 

differing in the features of the costae found at the base of the test. 

62. Lagena gracilis WILLIAMSON. 
(T ext-fig. 61) 

Lagena vulgaris, var. gracilis, WiLLI AMSON, 1858, p. 7, pl. 1, figs. 12, 13. 
Lagena gracilis, WiLLIAMSON, 1848, p. 13, pl. 1, fig. 5 ; H. B. BRADY, 1881 (b), P· 

14; 1884, p. 464, pl. 58, figs. 2, 3, 7-9, 19, 22, 23; EGGER, 1893, p. 136, 
pl. 10, figs. 25, 49; GoEs, 1894, p. 77, pl. 13, fig. 738; CHAPMAN, 1895, 
p. 27; K rAER, 1SOO, p. 38; MrLLETI, 1901, p. 482, pl. 8, figs. 12- 14; 
CusHMAN, 1913, p . 24, pl. 8, figs. 5, 6; HERON-ALLEN a nd E ARLAND, 

1913 (c), p. 81; 1916 ( a), p. 248; 1916 (b), p. 45; CusHMAN, 1921, p. 

181; 1923, p. 22, pl. 4, figs. 3, 4-; 1927 (a), p. 144. 

l 

T ext-fig. 61. Lagena 
gracilis \\I'ILLi AMSOi\". 

x70. 

63. 

Description:- Test elongate, fusiform, straight 
or curved, broadest in the middle, drawn out into 
a long tubular neck at the oral end, pointed at . 
the basal end ; nearly circular in transverse sec· 
tion; on the surface about twelve fine longitudinal 
costae extending from the apertural end to the 
basal end ; aperture terminal, rounded. 

Length, about 0.75 mm. 
Localities.- Off Futagojima, 17-25 fathoms ; 

near Oshima, 23 fathoms ; between Oshima and 
Bentenjima, 30-33 fathoms. 

Remarks. - This species is found everywhere 
in Mutsu Bay. From the sea surrounding Japan 
it was recorded by CusHMAN (1913) from many 
Nero stations distributed between Yokohama and 
Guam. 

Lagena distoma PARKER and JONES. 
(Text-fig. 62) 

Lagena lae-vis, var. st1·iata, P ARKER a nd JoNES, 1857, p. 278, pl. 11, fig. 24. 
Lagena distoma, H . B . B RADY, 1864, p. 467, pl. 48, fig. 6; 1870, p. 293; 1881 (b), 

p. 14; 1884, p. 461, pl. 58, figs. 11-15; GoEs, 1894, p. 77, pl. 13, figs. 
739, 740; CHAPMAN, 1895, p. 27; GoEs, 1896, p. 53; FLINT, 1897, p. 
306, pl. 53, fig. 5; KlAER, 1900, p. 38; CusHMAN, 1913, p. 22, pl. 13, 
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figs. 1, 2; P EARCEY, 1914, p. 1017; HERON· 

A LL EN and E ARLANO, 1916 (a) , p. 248; CusH

MAN, 1923, p. i4, pl. 13, figs. 2, 3. 

DesC'ription.- Test elongate, cylindrical or 
fusiform, sides of the test nearly parallel in the 
middle part, drawn out into long slender tubE> 
at both ends, apertural end with a hyaline lip ; 
wall somewhat translucent ; surface marked with 
numerous fine longitudianal costae ; aperture 
terminal, rounded. 

Length, about 0.85 mm. 
Localities. - Off Futagojima; 25 fathoms ; be

tween Oshima and Bentenjima, 30-33 fathoms. 
Remarks.- I have obtained several specimens 

from the bottom material taken from Mutsu Bay. 
This species is reported by H. B. BRADY (1884) 
from the Challenger material and by CusHMAN 
(1913) from Nero material, both being collected 
from off J apan. 

64-. Lagena striata (n'ORBIGNY) . 
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Text-fig. 62. Lagena 
distoma P ARKE!{ and 
J ONES. X 120. 

Lagena striata, H . B . BRADY, 1870, p. 293; 1884, p. 460, pl. 57, figs. 22, 24; EccER, 

1893, p. 135, pl. 10, figs. 21-23; GOES, 1894, p. 75, pl. 13, figs. 735, 736; 
KrAER, 1900, p. 38; MrLLETT, 1901, p. 487; SIDEBOTTOM, 1906, p. 2; 
CUSHMAN, 1913, p. 19, p l. 7, figs. 4, 5; H ERON· ALLEN and E ARLAND, 

1913 ( c), p. 78; PEARCEY, 1914, p. 1017; H ERON-ALL EN and EARLAND, 

1916 ( a) , p . 246; 1916 ( b), p. 45; CusHMAN, 1920 (b), p. 609; 1921, p. 
177 ; 1923, p. 54, pl. 10, fig. 9; CusHMAN and WrcKENOEN, 1929, p. 6, 
pl. 3, figs. 4a, b ; HAOA, 1929, p. 12. 

Description. - Test flask-shaped, chamber globular, oral end taper
ing into long tubular neck with a hyaline lip, aboral end rounded ; 
circular in transverse section ; su~face ornamented with numerous 
longitudinal costae extending from the base to the apertural end ; 
neck often having a spiral costa ; aperture terminal, rounded. 

Length, about 0.35 mm. 
Localities.- Off Yunoshima, 10-18 fathoms; off Futagojima, 17-

25 fathoms ; between Oshima and Bentenjima, 30-33 fathoms. 
Remarks.- This species is less common in Mutsu Bay. Judging 
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from numerous records of this species it seems to be widely distributed 
and common in comparatively shallow waters. CusHMAN (1913) re
ported specimens of this species from three Albatross stations off Japan. 

65. Lagena striata (n'ORBIGNY), var. strumosa REuss. 
(Text-fig . . 63) 

Lagena striata, var. strumosa, CusH~IAN, 1913, p. 20, pl. 7, figs. 7- 10 ; 1921, p. 178. 

T ext-fig. 63. Lagena 
striata ( o'ORBIGN Y), var. 

• strumosa R Eu ss. X 100. 

Description. - This variety differs from the 
typical species in having a stout spine at the 
basal end, in the smaller number of costae, 
and in the shorter neck. . 

Length, about 0.40 mm. 
Localities. - Off Yunoshima, 1 0-·18 fathoms; 

off Futagojima, 17- 25 fathoms. 
Remarks. - The variety usually occurs in 

company with the typical from in Mutsu Bay, 
where the specimens show some variation in 
size and shape. From the North Pacific about 
Japan CusHMAN (1913) frequently obtained 

this variety 
fathoms. 

from Albatross stations ranging in depth from 84 to 440 

Text-fig:. 64. L~gena 
substriata \ iVrLLIAMSON. 

x 120. 

66. Lagena substriata WILLIAMSON. 
(Text-fig. 64) 

. Lagena substriata, WrLLIA~ISON, 1848, p. 15, pl. 2, fig. 
12; CUSHMAN, 1923, p. 56, pl. 10, fig . 11; 
1927 (a), p. 145. 

Lagena vulgaris, var. substriata, WILLIAMSON, 1858, pl. 

1, fig. 14; CusHMAN, 1913, p. 20, pl. 8, figs. 

1-3. 

Description. - Test elongate, main portion 
of the test nearly cylindrical, broadest in the 
middle, basal end rounded ; circular in cross 
section ; wall thin, somewhat translucent; surface 
ornamented with numerous fine longitudinal 
costae ; aperture terminal, opening at the end 
of a long and slender neck. 
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Length, .about 0.40 mm. 
Locality. - Between Oshima and Bentenjima, 33 fathoms. 
Remarks. - It seems to be a very rare species in Mutsu Bay 

judging from the fact that only two specimens were obtained there. 
In so far as I am aware, this is the first record of this species from 
the neighbouring seas of Japan. 

67. Lagena sulcata (WALKER and J ACOB). 
(Text-fig. 65) 

Lagena sulcata, H. B. BRADY. 1870, p. 291; 1881 (b), p . 141; 1884, p. <~62, pl. 57, 
figs . 23, 34; EGGER, 1893, p. 136, pl. 10, fi g. 73; Goss, 1894, p. 78, pl. 

13, fig. 744 ; CHAPMAN, 1895, p. 27; F L INT, 1897, p. 307, pl. 53, fig. 7; 
I<IAER, 1900, p. 39 ; SIDEBOTTOM, 1906, p. 3; H ERON-ALLEN ·and EAR

LAND, 1909, p. 423; CUSHMAN, 1913, p. 22, pl. 9, fig. 2; H ERON-ALLEN 

and EARLAND, 1913 (c), p. 79; 1916 (a), p. 246; 1916 (b), p. 45; CusH

MAN, 1920 (b), p. 609; 1921, p . 179; 1923, p. 57, pl. 11, fig. 1; 1927 

(a), p. 145. 

Description. - Test flask-shaped, chamber 
subglobular, ornamented with plate-like costae 
running along the entire length of the chamber, 
some of them often extending even into a long 
cylindrical neck ; aperture terminal, usually 
rounded, surrounding by a lip. 

Length, up to 0.63 mm. 
Localities. - Off Y unoshima, 10- 18 fathoms ; 

off Futagojima, 17-25 fathoms ; between Oshima 
and Bentenjima, 33 fathoms. 

Remarks. - This species is common in Mutsu 
Bay, the specimens being more easily found 
than in the case of any other species of the 
genus. The existence of this species in the 
adjacent waters of Japan has been reported by 

Text-fig. 65. Lagena 

sulcata ( W ALKER and 
JACOB). X 80. 

only CuSHI.\•IAN (1913) from two Albatross stations, respectively 44 
and 282 fathoms deep. 

68. Lagena sulcata (WALKER and J ACOB), var. interrupta WILLIAMSON. 
(Text-fig. 66) 

Lagena vulgaris, var. interrupta, \ iVILLIAi\ISON, 1858, p . 7, pl. 1, fig. 11. 
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Lagena sulcata, var. i·!zterrupta, H. B. BRADY, 1884, p. -163, pl. 57, figs. 25, 27; 
SmEBOT1'0M, 1906, p . 3. 

Lagena interrupta, EGGER, 1893, p. 136, pl. 10, fig. 32. 

Text·fig. 66. Lagena 

sulcata · ( WALKER and 

JACOB), var. interrupta 
\iVILLIAMSON. X 110. 

b 

• Text-fig. 67. Lagena 
orbignyana ( SEGUENZA), 

var. x 100. 
a, side view. 
b, apertural view. 

Description. - This variety differs from the 
typical species in the unequal length of costae, 
shorter costae usually being interposed between 
longer ones and not more than half the length 
of the longer costae. 

Length, about 0.55 mm. 
Localities. - Off Yunoshima, 10-18 fathoms; 

off Futagojima, 17-25 fathoms. 
Remarks.- In Mutsu Bay the variety is 

less frequently found than the typical form, 
and is represented by variously shaped speci
mens. Hitherto there were no records on the 
occurrence of this variety in the waters adjacent 
to Japan. 

69. Lagena orbignyana (SEGUENZA) var. 
(Text-fig. 67) 

Desc1·iption.- Test compressed, nearly cir· 
cular in front view, oral end slightly tapering; 
central portion smooth, convex ; periphery sur· 
rounded by three raised keels connected with 
each other by many short ridges; aperture 
small, opening at the scarcely produced oral 
encl. 

Length, about 0.25 mm. 
Locality. - Between Futagojima and Oshima, 

18-21 fathoms. 
Remarks. - This variety is rarely found in 

Mutsu Bay. 

Family Polymorphinidae. 

Test spiral or sigmoid in the earlier stages, 
later in some genera becoming biserial, uniserial, 

or irregularly branching ; chambers simple, not labyrinthic: wall cal-
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careous, very finely perforate ; aperture radiate except in the moro 
degenerate genera where there is a simple, rounded opening. 

Subfamily PoLYMORPHININAE. 

Test with the chambers in a closed spiral or sigmoid series at 
least in the early stages, later becoming in some genera biserial or 
uniserial. 

Genus GUTTULINA o'0RBIGNY, 1826. 

Test rounded, spherical to fusiform; chambers spheroidal to ellip· 
soidal or clavate. not at all compressed, arranged more or less in an 
elongate spiral series so that they form generally a clockwise close 
sigmoid series viewed from the base, successive chambers added in 
planes less than 180°, three or four chambers in a cycle; sutures 
distinct ; aperture radiate. 

70. Guttulina communis o'ORBIGNY. 
(Text-fig. 68) 

Polymorphina communis, H. B. BRADY, PARKER and JONES, 1870, p. 22~·. pl. 39, fig. 
lOa, b; H. B. BRADY, 1870, p. 297; 1884, p. 568, pl. 72, fig. 19; CHAP· 

)IAN, 1895, p. 34; FLINT, 1897, p. 319, pl. 67, fig . 6; SIDEBOTTOM, 1907, 
p. 11; HERON·AlU: N and EARLAND, 1913 (c), p. 101; 1916 (a), p. 265; 
1916 (b), p. 48; CusHMAN, 1923, p. 147, pl. 40, figs. 1, 2; I-IADA, 1929, 
p, 12 . 

Description.- Test ovate, slightly com
pressed, apertural end somewhat drawn out, 
initial end rounded ; chambers few in number, 
inflated ; sutures distinct, depressed ; surface 
smooth ; aperture terminal, radiate. 

Length, about 0.60 mm. 
Locality. -Off Futagojima. 25 fathoms. 
Remarks. - Only two small specimens have 

been found in the collection from Mutsu Bay. 
The specimens (1929) from the inlet Oshoro, 
Hokkaido, which I have previously reported 
were also of small size. 

Text·fig. 68. Guttu· 

lina communis o'ORBI· 
GNY. X65. 
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Text·fig. 63. Guttulina 
regina H . B. BRADY, PAR· 
KER and JONES. X 45. 

a, side view. 
b, apertural view. 

Text-fig. 70. Guttulina 
gibba D'0RSIGNY. X90. 

a, side view. 
b, aperlural view. 
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71. Guttulina regina H. B. BRADY, 
PARKER and JONES. 

(Text-fig. 69) 

Polym01phina regina, H. B. BRADY, PARKER and 
JoNEs, 1970, p. 241, pl. 41, fig. 32a, b; 
H. B. BRADY, 1884, p. 571, pl. 73, figs. 
11-13; EGGER, 1893, p. 118, pl. 9, figs . 
45, 50,51; MrLLEIT, 1903, p. 265; BAGG, 
1908, p. 139; HERON-ALLEN and EAR· 
LAND, 1909, p. 435; C USHMAN, 1913, p. 
91, pl. 41, figs . 6, 7; HERON·ALLEN and 
EARLAND, 1915, p. 673; CUSHMAN, 1920 
(b), p. 619; 1921, p. 263; 1922 (b), p. 
33, pl. 4, figs. 5, 6; 1923, p. 159. 

Description.- Test elongate, ovate or 
fusiform ; chambers several, inflated ; sutures 
distinct, deeply depressed ; wall ornamented 
with numerous longitudinal costae on the 
surface of each chamber; aperture radiate, 
terminal. 

Length, 0.85-1.20 mm. 
Localities.- Off Yunoshima, 10-18 fa· 

thoms; off Futagojima, 23 fathoms. 
Remarks. -This characteristic species is 

commonly found in the materials from above 
mentioned stations in Mutsu Bay. There 
exists no previous published record on the 
occurrence of this species in the waters off 
Japan. 

72. Guttulina gibba o'ORBIGNY. 
(Text-fig. 70) 

Polymorphina gibba. H. B. BRADY, PARKER and 
JONES, 1870, p. 216, pl. 39, fig. 2a, b; 
H. B. BRADY, 1884, p. 561, pl. 71, fig. 
12a, b; Goss, 1894, pl. 9, figs. 520, 
522; KIAER, 1900, p. 41; SroEBO'ITmr, 
1907, p. 10, pl. 2, figs. 15- 17; CusHMAN, 
1913, p. 90, pl. 38, fig. 1; HERON·ALLEN 
and EARLAND, 1913 (c), p. 100; PEARCEY, 
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1914, p. 1023; HERON-ALLEN and EARLAND, 1916 (a), p. 265; 1916 (b), 
p. 48; CUSHMAN, 1920 (b), p. 618; 1921, p. 267 ; 1922 (b), p. 34, pl. 4, 

fig. 9; 1923, p. 150. 

Description.- Test globular nearly circular in front view, very 
slightly compressed, composed of a few visible chambers ; sutures 
distinct, but not depressed; surface smooth, sometimes polished; 
aperture radiate, situated at the apertural end slightly drawn out 

from the main body. 
Length, about 0.45 mm. 
Localities. - Off Yunoshima, 10- 18 fathoms; between Oshima 

and Bentenjima, 33 fathoms. 
Remarks.- A few specimens of this species were found in the 

material taken from Mutsu Bay, showing some variation. CusHMAN 
(1913) reported the specimens of this species from a single station in 
44 fathoms off Japan. 

Genus PSEUDOPOLYMORPHINA .CUSHMAN and OZAWA, 1928. 

Test elongate, often somewhat compressed; chambers rounded, 
generally as long as broad, arranged in a closed sigmoid series in 
the earlier stages, becoming biserial in the adult ; sutures distinct, 

depressed; aperture radiate. 

73. Pseudopolymorphina soldanii 
(o'0RBIGNY). 

(Text-fig. 71) 

Polymorphina soldan~i, H. B. BRADY, PARKER 
. and JoNES, 1870, p. 235, pl. 40, 

fig. 20; HADA, 1929, p. 12. 

Description. - Test elongate, com· 
pressed, early chambers arranged in a 
closed sigmoid series, later ones arranged 
biserially ; chambers usually numerous, 
inflated ; sutures distinct, depressed ; wall 
opaque or somewhat translucent; aper· 
ture radiate, terminal. 

Length, up to 2.00 mm. 
Localities. - Off Yunoshima, 10- 18 

a b 

Text-fig. 71. Pseudopolymor· 
phina soldanii (D'ORBIGNY) . X 30. 
a, side view. b, peripheral view. 
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fathoms; off Futagojima, 17-25 fathoms ; near Oshima 23 fathoms. 
Remarks. -This species is exceedingly common, and is the largest 

form among the members of the family Polymorphinidae found in 
Mutsu Bay. 'The young forms somewhat resemble the species of the 
genus Guttulina, but the adult specimens differ obviously from these 
in the arrangement of the later chambers which is biserial. 

Genus DIMORPHINA o'0RBIGNY, 1826. 

Test cylindrical ; chambers rounded, arranged at first m a close 
sigmoid series, becoming uniserial in the adult ; sutures distinct, de
pressed. 

74. Dim01phina tuberosa o'ORBIGNY. 
(Text-fig. 72) 

Dinwrphina tuberosa, H. B B RADY, PARKER and JoNES, 1870, p. 249, pl. 42, figs. 
39a, b. 

Desc1·iption. --Test elongate, nearly straight; chambers few in 

Text-fig. 72. Dim01·
phina tuberosa D'OR· 

BIGNY. X65. 

number, arranged in a closed sigmoid series 
in the early portion, later portion uniserial, 
inflated; sutures distinct, depressed; surface 
smooth; aperture terminal, radiate. 

Length, about 0.85 mm. 
Locality. - Off Futagojima, 23-25 fathoms. 
Remarks. -- Rare, only t~vo specimens re-

ferred to this species have been found in the 
bottom material from Mutsu Bay. 

Genus SIGMOMORPHA CusHli•IAN and 
OzAwA, 1928. 

Test flattened, oval to subelliptical in side 
view : chambers elongate, angular in transverse 
section, arranged at first like Guttulina, then 
open sigmoidal ; sutures distinct, depressed. 
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75. Sigmomorpha ozawai, n. sp . 
(Text-figs. 73, 7 4) 
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Description.- Test elongate, compressed, usually twice as long as 
broad, broadest nearly at the middle, basal end rounded, tapering to 
the apertural end; which somewhat drawn out in a neck-like process; 
chambers elongate, narrow, curved, angular in transverse section, later 
chambers arranged in an open sigmoid series and in the adult some
times not reaching the base; sutures distinct, depressed ; wall smooth, 
translucent; aperture terminal, radiate, sometimes more or less eccentric. 

Length, up to 0.95 mm ; breadth, up to 0.44 mm ; thickness, about 
0.22 mm. 

Localities.-- Off Yunoshima, 10-18 fathoms; off Futagojima, 17-
25 fathoms; between Oshima and Bentenjima, 30-33 fathoms. 

a b 

Text-fig. 73. Sigmomorpha ozawai, n. sp. 
a, b, side view. 

Text-fig. 74. Sigmommpha 
ozawai, n. sp. X 65. 
a, side vieiY. b, basal view. 

Remarks. - This new species is aboundant in Mutsu Bay, and 
shows a little variation in breadth. It differs from Sigmomorpha 
sadoensis in the elongate and compressed test and from S. sawanensis 
in the depressed sutures and in the features of the chambers, the 
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later ones not reaching to the base of the test. It may also be 
distinguished from S. trilocularis in the shape of the test and in the 
shapes of the chambers forming the test. 

Genus SIGMOIDELLA CUSHMAN and OzAWA, 1928. 

Test ovate to elliptical in side view, compressed; chambers elongate, 
angular, regularly arranged in open sigmoid series, gradually increasing 
in length in the later ones which include the ealier ones, but often 
the adult chambers not reaching the base ; sutures distinct. 

a 

76. Sigmoidella kagaensis CusHMAN and OZAwA. 
(Text-fig. 75) 

Sigmoidella kagaensis, CusHMAl\ and OZAWA, 1928, p. 19, pl_ 2, fig. 14; 1929, p. 

76, pl. 13, fig. 15, pl. 16, fig. 9. 

Description. - Test elongate, compressed, 
basal end rounded, apertural one produced, 
peripheral margin subacute ; chambers long, 
narrow, arranged in an open clock-wise sigmoid 
series, in side view one large chamber on the 
left of the test ; sutures distinct, curved, gene
rally not depressed ; wall somewhat translucent ; 
aperture radiate, terminal. 

Length, about 1.34 mm. 
Locality.- Off Futagojima, 25 fathoms. 
Remarks. -I have secured a single speci-

men broken at the apertural extremity in the 
bottom material from Mutsu Bay, and have 

Text-fig. 75. Sigmoi
della kagaensis CusHMAN 

· identified it with Sigmoidella kagaensis, a fossil 
species described by CusHMAN and OzAWA 
from Okuwa in Province Kaga, and thus it 
may be possible that the present species is of 
both fossil and recent occurrence. 

and OzAWA. x35. 
a, side view. 
b, basal ,·iew. 

Family Nonionidae. 

Test typically planispiral, more or less involute; wall calcareous, 
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finely perforate; aperture simple or cribrate, if simple, at the base 
of the apertural face. 

Genus NONION MoNTFORT, 1808. 

Test free, planispiral, more or less involute, bilaterally symmetrical, 
periphery broadly rounded to acute ; chambers numerous ; wall finely 
perforate ; aperture, an arched, usually narrow opening between the 
base of the apertural face and the preceding coiL 

77. Nonion boueana (n'OnBIGNY). 
(Text-fig. 76) 

Nonionina boueana, H. B. BRADY, 1884, p. 729, pl. 109, figs. 12, 13; EGG£R, 1893, 
p. 234, pl. 19, figs. 34·, 35; GoEs, 1894, p. 104, pl. 17, fig. 829; FLINT, 

1897, p. 337, pl. 79, fig. 5; MILLETT, 1904, p. 602; CusHMAN, 1914, p. 
28, pl. 16, fig . 1; 1921, p. 366; !KARl, 1927, p. 14, pl. 2, fig. 15a, b; 

H ADA, 1929, p. 14. 

Description.- Test oval, compressed, bilaterally symmetrical in 
"apertural view, outer convolution composed of about fifteen narrow, 

curved" visible chambers; umbilical region covered with granular shell 

a b 

Text-fig. 76. Non-ion boueana (o'ORBIGNY). X 60. 

a, side ,-iew. b, peripheral view. 

material, from which region wide, limbate, curved sutures radiate ; 
wall smooth, finely perforate ; aperture forming a narrow curved slit 
at the basal margin of the apertural face, often covered with the 
clear shell material. 
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Length, up to 0.80 mm. 
Localities. - At all stations where collections were made in depths 

of 4-33 fathoms. 
Remarks. -According to the published records we know that the 

species is common in the waters surrounding Japan . FLINT (1897) 
reported it from a depth of 9 fathoms in the Gulf of Tokyo, and 
CusHMAN (1914) found it in the Albatross material in 37 fathoms 
off Japan and in the Nero collection in 631 fathoms off Yokohama. 
lKARI (1927) recorded it from the vicinity of Misaki, and I (1929) 
have obtained specimens from shallow water off the coast of Hokkaido. 
It is also commonly found everywhere in Mutsu Bay. 

78. Nonion scapha (FrcHTEL and MoLL). 
(Text·fig. 77) 

Nonionina scapha, H. B. BRADY, 1884, p. 730, pl. 109, figs. H, 15; EGGER, 1893, 
p. 232, pl. 19, figs. 42, 43; Go~s, 1894, p. 104, pl. 17, fig. 830; 1896, 
p. 79; FLINT, 1897, p. 337, pl. 80, fig. 1; K IAER, 1900, p. 50; MILLETT, 

1904, p. 601 ; BAGG, 1908, p. 164; SmEBorroM, 1909, p. 13; CusHMAN, 

1914, p. 28, pl. 15, fig. 1, pl. 16, figs. 3, 4; HADA, 1929, p. 14. 
Nonion scapha, CusHMAN, 1927 (a), p. 147. 

Description.- Test oval, somewhat compressed, bilaterally sym
metrical in apertural view, composed of less than two nautiloid con-

a b 

Text·fig. 77. Nonion scapha (FICHTEL and MoLL). x 110. 

a, side vie1Y. b, peripheral view. 
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volutions, peripheral margin rounded ; chambers elongate, increasing 
rapidly in size as added, about ten chambers forming the outer whorl, 
apertural face of the last-formed chamber broad, slightly convex ; 
sutures disti~ct, more or less depressed ; surface smooth ; aperture in 
the form of a narrow arched slit at the basal margin of the apertural 

face. 
Length, about 0.45 mm. 
Localities. -All stations, 4-33 fathoms. 
Remarks. - This species is common in Mutsu Bay. CusHMAN 

(1914) recorded it from four Albatross stations, ranging in depth from 
84 to 622 fathoms, off Japan. My previous report (1929} was based 
on the specimens taken from three localities off Hokkaido. 

79. Nonion turgida (WILLIAMSON). 

(Text·fig. 78) 

Rotalina turgida, WILLIAMSON, 1858, p. 50, pl. 4, figs. 95-97. 
Nonionina tU?·gida, I-I. B . BRADY, 1870, p. 306; 1881 (b), p. 17; 1884, p. 731, pl. 

109, figs. 17-19; EGGER, 1893, p. 233, pl. 19, figs. 45, 46; G o ss, 1894, 
p. 105, pl. 17, fig. 832; K IAER, 1900, p. 50; MILLETT, 1904-, p. 602; 
SIDEBOTTOM, 1909, p 13; CUSHMAN, 1914, p. 29, pl. 15, fig. 3. 

Description.- Test equilateral, compressed, composed of about ten 
visible chambers in the outer convolution ; chambers elongate, narrow, 

a b 

Text·fig. 78. Nonion turgida ( WILLIAMSON). X 80. 

a, side view. b, peripheral view. 
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curved, each becoming longer than its preceding one, last-formed 
chamber strongly enlarged and widened, often occupying nearly one
half of the whole test, broadest at its base, tapering towards the 
subacute peripheral margin ; sutures distinct, but slightly depressed; 
wall smooth, thin and somewhat translucent, finely perforate ; aperture 
forming a narrow arched slit, invisible externally. 

Length, up to 0.68 mm. 
Localities. - It is obtained at all stations, 4-33 fathoms, where 

the collection were made. 
Remarks. -The species is very abundant in the bottom material 

from Mutsu Bay. Of this species only one previous record in Japanese 
waters was made by H. B. BRADY (1884) in the Challenger Report, 
the specimens being secured from Hyalonema-ground in 345 fathoms, 
off the coast of Japan. 

Genus NONIONELLA CusHMAN, 1926. 

Test subtrochoid, the dorsal side only partially involute, ventral 
side completely so, close coiled ; chambers especially in the adult 
inequilateral, the ventral side developing a distinct elongate lobe at 
the umbilical end, which covers the umbilicus itself; wall calcareous, 
finely perforate; aperture at the base of the apertural face of the 
chamber, low and elongate, extending from the peripheral border 
toward the ventral side. 

80. Nonionella pulchella, n. sp. 
(Text-fig. 79) 

Description.- Test oval, compressed, composed of about two con
volutions, !peripheral margin rounded; chambers narrow, curved, in
creasing rapidly in size as added, all chambers in the outer whorl 
visible, umbilical end of the chamber growing in peculiar manner and 
covering over the umbilicus in the ventral side ; sutures distinct, de
pressed slightly; wall smooth, somewhat translucent or opaque, finely 
perforate ; aperture forming a narrow, arched slit. 

Length, about 0.45 mm ; breadth, 0.30 mm ; thickness, 0.18 mm. 
Localities.- All stations, 4-33 fathoms. 
Remarks.- This species is found abundantly in the collections 
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a c b 

Text-fig. 79. Nonionella pulchella, n. sp. X 100. 

a, dorsal view. b, Yentral view. c, peripheral view. 

from Mutsu Bay. It differs from Nonionella miocenica in the crenate 
margin of the umbilical lobe of the chamber, this margin having five 
distinct lobelet or crenations, and also in the dorso-ventral diameter 
of the test which is less in this species than in CusHMAN's (1926, pl. 
13, fig. 4 c) N. miocenica. In this species occurrences of the different 
directions of the convolutions building up the test. are nearly equall 
in Mutsu Bay. 

Genus ELIPHIDIUM MoNTFORT, 1808. 

Test typically planispiral, bilaterally symmetrical, mostly involute; 
chambers numerous with distinct sutures either depressed or raised 
and limbate, with septal bridge and depressions ; wall calcareous, 
perforate; apertu~es one or more at the base of. the apertural face. 

81. Eliphidium striato-punctatum lFICHTEL and MoLL). 
(Text-fig. 80) 

Polystomella st•·iato·punctata, H. B. BnADY, 1870, p. 305; 1881 (b), p. 18; 1884, p. 
733, pl. 109, figs. 22, 23; EGGEn, 1893, p. 241, pl. 19, figs. 49, 50; GoEs, 
1894, p. 101, pl. 17, figs. 815c, f, k, I, 822; 1896, p. 78; FLINT, 1897, p. 
337, pl. 80, fig. 2; KIAEn, p. 51; MILLETT, 1904, p. 602; RHUMBLER, 

1907, p. 73, pl. 5, figs. 61, 62; CuSHMAN, 1908, p. 31, pl. 5, fig. 4; HE

RON-ALLEN and EAnLAN D, 1909, p. 695; SIDEBOTTOM, 1909, p. 14, fig. 
10, pl. 5, figs. 1, 2; CUSHMAN, 1914, p. 31, pl. 18, fig. 2; HERON-ALLEN 
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and EARLAND, 1915, p. 732; HoFKER, 1927, p. 54, pl. 26, figs. 3, 4, 7, 
pl. 27, figs. 9, 10, pl. 28, fig. 9; HADA, p. 14. 

Eliphidium striato·punctatum, CusHMAN and LEAVITI, 1929, p. 19, pl. 4, figs. 5, 6. 

Description. - Test discoidal, equilateral, slightly depressed at the 
umbilical region often filled with the fine shell material; peripheral 
margin rounded; about ten inflated chambers forming the last-formed 
convolution which encloses all predecessors; septal bridges regular, 
distinct ; wall smooth, finely perforate ; aperture usually in the form 
of an arched op~ning at the basal margin of the apertural face. 

Diameter, up to 0.82 mm. 
Localities.- Off Yunoshima, 10-18 fathoms; off Futagojima, 17-

25 fathoms; near Oshima, 23 fathoms. 
Remarks.- This species is fairly common in Mutsu Bay. From 

many previous records it may be assumed that several variable forms 

a b 

Text·fig 80. Eliphidium stTiato·punctatum ( FICHTEL and MoLL) . x 60. 

a, side view. b, peripher al dew. 

are included under this name. Among the species obtained from 
Mutsu Bay there may be distinguished at least two forms. The first 
is comparatively large and broad with septal depressions clearly visible, 
while the second is small with a thin and translucent wall with narrow · 
septal bridges. In the material from the littoral area off Hokkaido 
I (1929) have obtained specimens equally in size those found ·\in 
Mutsu Bay. 
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82. Eliphidium crispum (LINNE). 

Polymorphina crispa, WILLIAMSON, 1858, p. 40, p l. 3, figs. 78, 79; CARPENTER, PAR· 

KER and .JoKES, 1862, p. 278, pl. 16, figs. 4-6; H. B. BRADY, 1884, p. 

736, pl. 110, figs. 6, 7; EGGER, 1893, p. 240, pl. 20, figs. 20, 21; Got:s, 

1894, p. 102, pl. 17, figs. 820, 821; CHAPMAN, 1895, p. 45; FLINT, 1897, 
p. 338, pl. 80, fig. 3; KIAER, 1900, p. 51; MILLETT, 1904, p. 603, pl. 11, 
fig. 2; Cus HMAN, 1908, p. 32; SIDEBOTTOM, 1909, p. 15; CusHMAN, 

1914, p. 32, pl. 18, fig. 1; 1921, p. 368; H ERON-ALLEN and EARLAND, 

1924, p. 640; CUSHMAN, 1925 (a), p . 136; !KARl, 1927, p. 15, pl. 2, figs. 
16a, b ; HOFKEH, 1927, p. 55, pl. 26, fig. 8, pl. 27, figs. 5, 6, 11, 12, pl. 

28, 3, 5-7; HADA, 1929, p. 14·. 
Eliphidium crispum, CuSHMAN and LEAVITT, 1929, p. 20, pl. 4, figs. 3, 4. 

Descripton.- Test thick, lenticula;:, both faces convex, peripheral 
margin keeled with the sharp edge, composed of numerous, long, 
narrow, curved chambers with the final visible convolution enclosing 
all the predecessors; umbilical portion umbonate, convex, filled with 
a mass of clear shell substance and provided with a few small de
pressions ; septal depressions large ; aperture consisting usually of pores 
arranged in a V-shaped line at the basal margin of the apertural face. 

Diameter, about 0.95 mm. 
Localities. - Off Yunoshima, 10- 18 fathoms ; off Futagojima, 17-

25 fathoms. 
Remarks. - I have found a few specimens in the collections from 

Mutsu Bay. Previous records of this species fro m Japanese waters 
are three; the first of CusHMAN (1914) from the "Nero" material 
in 613 fathoms off Japan, the second of IKARI (1927) from Misaki 
and the third of mine (1929) from the littoral area off Hokkaido. 

83. Eliphidium subnodosum (MuNSTER). 
(Text-fig. 81) 

Polystomella subnodosa, H. B. BRADY, 1844, p. 734, pl. 110, fig. la, b ; GoES, 1894, 
p. 102, pl. 17, figs. 817-819; KrAER, 1900, p. 51; MILLJ::TI', 1904, p. 604; 
BAcc, 1908, p . 165; SIDEBOTTOM, 1909, p. 16, pl. 5, fig. 6; CusHMAN, 

1914, p. 32, pl. 14, fig. 8; 1921, p. 367. 

Description.- Test lenticular, symmetrical, both sides convex, 
peripheral margin subacute, carinate; umbilical area usually umbonate; 
ten or more chambers forming the outer visible convolution enclosing 
all others ; septal lines curved, scarcely depressed, with distinct septal 
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depressions ; surface smooth, polished ; aperture an arched slit at the 
basal margin of the apertural face. 

Diameter, about 0.60 mm. 
Localities.- At all stations, m 4-33 fathoms, where collections 

were made. 

a b 

Text-fig. 81. Eliphidium subnodosum ( MUNSTER). x 70. 

a, side ,·iew. b, peripheral view. 

Remarks.- The species is not very common in Mutsu Bay, but 
was secured in every collection examined. CusHMAN (1914) obtained 
the specimens from the Inland Sea of .Japan and from the eastern 
channel of the Korea Strait. 

84. Eliphidium macellum (FrcHTEL and MoLL). 

Polystomella macella, H. B. BRADY, 1884, p. 737, pl. 110, figs. 8, 9, 11; EGGER, 

1893, p. 240, pl. 20, figs. 22, 23; BAGG, 1908, p. 165; SIDEBOTTO~I, 

1909, p. 15, pl. 5, fig. 4; CusmiAN, 1914, p. 33, pl. 18, fig. 3; 1920 (b) , 

P· 633; 1922 (b), p. 56, pl. 10, figs. 1, 2; HERoN-ALLEN and EARLA!I:D, 

1924, p. 640; HADA, 1929, p. 14. 
Polystomella crispa, HoFKER, 1927, p. 55, pl. 26, figs. 5, 6, 9, pl. 27, figs. 7, 8, pl. 

28, figs. 1, 2 . 
Eliphidium macellum, CUSHMAN and LEAVITT, 1929, p. 18, pl. 4, figs. 1, 2. 

Description. - Test discoidal, compressed, bilaterally symmetrical, 
composed of numerous, long, curved chambers in the visible, last· 
formed convolution ; periphery keeled sharply; umbilical region slightly 
depressed, usually porous, occasionally filled with clear shell material · 
surface marked with the well-definited reticular work ; aperture formed 
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of small openings arranged in a curved row at the basal margin of 

the apertural face. 
Diameter, about 0.75 mm. 
Localities.- Off Yunoshima, 10-18 fathoms; off Futagojima, 17-

25 fathoms. 
Remarks. -This species is commonly found in the collections from 

Mutsu Bay, being represented by specimens of two types which are 
more or less different from each other as in H. B. BRADY (1884, pl. 
110, figs. 8, 9) . CusHMAN (1914) recorded this species from the Gulf 
of Tokyo, in 9 fathoms and from the Albatross stations, in 120 fathoms 
and in 500 fathoms off Japan. I (1929) have previously found it in 
the shallow water off Oshoro and Nemuro in Hokkaido. 

85. Eliphidium fabum (FICHTEL and MoLL). 
(Text-fig. 82) 

Polystomella {aba, HERON-ALLEN and EAnLA!I:D, 1916 (a), p. 281, pl. 43, figs. 11-19; 

HADA, 1929, p. 14. 

Description. -Test com
pressed, bilaterally symmetrical, 
composed of about eight visible 
chambers in the outer convolu
tion embracing other predeces· 
sors ; chambers rather broad, 
somewhat inflated ; peripheral 
margin rounded ; umbilical 
region slightly depressed, co
vered with fine granular shell 
material ; septal depressions 
and septal bridges marked ra· 
ther indistinctly due to sutural 
depressions filled with the fine 

a . b 

Text-fig. 82. Eliphidium fabum ( FICHTEL 

and MoLL). x 80. 
a, side view. b, peripheral \"iew. 

granular material ; wall finely perforate ; aperture in the form of an 
arched slit at the basal margin of the apertural face. 

Diameter, about 0.48 mm. 
Localities.- Off Yunoshima, 18 fathoms; between Oshima and 

Bentenjima, 33 fathoms. 
Remarks.- This is a comparatively rare species in Mutsu Bay. 
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Previously I (1929) have secured the species from shallow water off 
Hokkaido. 

86. Eliphidium decipiens (CosTA). 
(Text-fig. 83) 

Polystomella decipiens, H £ RON·ALLEN and EART.AND, 1916 ( a ), p. 282, pl. 43, figs. 
20-22; H ADA, 1929, p. 14. 

Description. - Test discoidal; bilaterally symmetrical, compressed, 
outer whorl composed of about ten somewhat inflated, visible chambers, 

a b 

Text-fig. 83. Eliphidium decipiens (CoSTA). x 80. 
a, side view. b, peripheral view. 

enclosing entirely all pre
ceding ones ; peripheral 
margin rounded. umbilical 
region roughly granulated, 
depressed slightly ; septal 
depressions distinct in the 
later sutures, while indis
tinct and forming long 
irregular grooves in the 
earlier visible sutures ; wall 
more or· less translucent, 
finely perforate ; basal 
margin of the apertural 
face of the last-formed 

chamber slightly crenulate externally, with a narrow, curved, slit-like 
aperture ; color usually white, sometimes yellowish brown. 

Diameter, about 0.54 mm. 
Localities. - -Off Yunosbima, 10-18 fathoms; off Futagojima, 17-

25 fathoms ; between Oshima and Bentenjima, 33 fathoms. 
Remarks. - .Judging from the examination of the specimens obtained 

in Mutsu Bay and in shallow water off Hokkaido (1929), this species 
seems to be widely distributed in the shallow water surrounding the 
northern part of .Japan. 

Family Buliminidae. 

Test typically an elongate spiral, divided into chambers, in the 
specialized genera biserial, or uniserial, or even monothalamous ; wall 
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calcareous, perforate; aperture loop-like or ·rounded and terminal, 
usually with some sort of apertural tooth or spiral connected with 
the interior tubular siphons connecting the apertures. 

.Subfamily BuLIMININAE. 

Test spiral, usually triserial, becoming involute and finally in Ento· 
solenia monothalamous ; aperture loop-shaped, the larger end away 
from the inner . margin, (or in Entosolenia rounded) usually with a 
distinct tooth and internal tube connecting the chambers, (or in Ento· 
solenia free at the inner end) . 

Genus BULIMINA o'0RBIGNY, 1826. 

Test, an elongate spiral, generally triserial; chambers inflated, 
spiral suture more or less obsolete ; wall calcareous, perforate ; aper
ture loop-shaped with a tooth or plate at one side and an internal 
spiral tube connecting through the chambers between the apertures. 

87. Bulimina aculeata o'ORBIGNY. 
(Text-fig. 84) 

Bulimina pupoides, var. spinulosa, WlLL!MlSON, 1858, p. 62, pl. 5, fig. 128. 
Bulimina aculeata, H . B. B RADY, 1884, p. 406, pl. 51, figs 7-9; EGGER, 1893, p. 95, 

pl. 8, figs. 72, 78; CHAPMAN, 1895, p. 22; Go£s, 1896, p. 45; F LINT, 

1897, p. 291, pl. 37, fig. 4; MILLE-n·, 1900, p. 278; SlDEBOTTO~l, 1905, 

p. 12; BAGG, 1908, p. 134 ; H ERON-ALLEN and E ARLAND, 1908, p. :332; 
CusHMAN, 1911, p. 86., text-fig. 139a, b; HERON-ALLEN and EARLAND, 

1913 (c), p. 63; PEARCEY, 1914, p. 1014; H ERON-ALLEN and EARLAND, 

1916 ( a ), p. 236; 1916 (b), p. 42; CUS HMAN, 1921, p. 161, pl. 31, fig. 5; 

1922 (a), p. 96, pl. 22, figs. 1, 2. 

Description.- Test ovate, composed of inflated chambers arranged 
triserially and more or less overlapping the predecessors, early portion 
provided with many long spines, later portion smooth, but lower margin 
of the later chambers crenulate or with short spines ; sutures distinct, 
much depressed ; wall in the adult opaque ; aperture fairly broad, 
loop-shaped. 

Length, about 0.38 mm. 
Localities.-Off Yunoshima, 18 fathoms; off Futagojima, 17-25 

fathoms ; between Oshima and Bentenjima, 30-33 fathoms. 
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Remarks. - This species is comparatively rare m Mutsu Bay, and 
m the material obtained from this bay I have found a number~of 

a 

b 

Text-fig. 84. Bulimina aculeata o'ORBIGNY. x 120. 

a, side view. b, apertural vit>w. 

specimens with comparatively short spines. H. B. BRADY (1884) 
reported this species from a single Challenger station, 345 fathoms 
deep, on the Hyalonema·ground south of Japan and CuSHMAN (1911) 
obtained it also from a great number of stations in the Western 
Pacific about Japan, ranging in depth from 76 to 1299 fathoms. 

Genus ENTOSOLENIA EHRENBERG, 1848. 

Test monothalamous, the single chamber with an internal tube 
free at the inner end; wall usually tbin, finely perforate; aperture 
elliptical or circular. 

' 
88. Entosolenia globosa (MoNTAGU). 

(Text-fig. 85) 

Entosolenia globosa, WILLIAMSON, 1848, p. 16, pl. 2, fi gs. 13, 14; 1858, p. 8, pl. 1, 
figs. 15, 16. 

Lagena globosa, H. B. BRADY, 1870, p. 293; BuTSCHLI, 1880-1882, p. 197, pl. 7, fig. 

2; H. B. BRADY, 1881 (b), p. 13 ; 1884, p. 452, pl. 56, figs. 1-3; EGGER, 

1893, p. 131, pl. 10, fig. 69; CHAPMAN, 1895, p. 27; FLINT, 1897, p. 306, 
pl. 53, fig. 4; KrAER, 1900, p. 39; MrLLF:'IT, 1901, p. 3; SIDEBOTTOM, 

1906, p. 1; RHU~!BLER, 1907, p. 63; BAGG, 1908, p. 141; HERON-ALLEN 
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and EARLAND, 1909, p. 422; 1913 ( c), p. 72; CusmrAM, 1914, p. 3, pl. 

4, fig. 2; HERON-ALLEN and EARLAND, 1915, p. 654; 1916 (a), p. 242; 
1916 (b), p. 44; CusHMAN, 1920 (b), p. 607; 1921, p. 173; 1923, p. 20, 
pl. 4, figs. 1, 2; HADA, 1929, p. 12. 

Description. - Test globular, smooth, circular in transverse section, 
slightly drawn out at the apertural end ; wall usually translucent, some-

a b 

Text·fig. 85. Entosolenia globosa (MONTAGU). X 140. 

a, front v:ew. b. apertural view. 

times opaque ; aperture opening at the central portion of the apertural 
end, connecting with an internal tube. 

Lengtb, about 0.30 mm. 
Locality. - Off Yunoshima, 18 fathoms. 
Remarks. - This species is very rare in Mutsu Bay, and I have 

found only one small specimen in the collections obtained from that 
bay. I (1929) have secured a few specimens of this species from 
Oshoro Inlet, Hokkaido. 

89. Entosolenia Iucida WILLIAMSON. 
(Text-fi g. 86) 

Entosolenia mm·ginata, var. Iucida, vVILL!AMSOi'\, 1848, p. 17, pl. 2, fig. 17. 
Lagena Lucida, KrAER, 1900, p. 40; Mu.LETT, 1901, p. 494; SrDEBOrfOM, 1906, p. 6, 

pl. 1, figs. 9- 12; H ERON·ALLEN and EARLANO, 1909, p. 425; CUSHMAN, 

1913, p. 36; 1913 (c), p . 87; 1916 ( a), p. 249; 1916 (b), p. 4-6; CusH

MAN, 1923, p. 33, pl. 6, figs. 1, 2; HADA, 1929, p. 12. 

Description. - Test elongate, elliptical in side view, slightly com· 
pressed, surrounded by faint marginal carina becoming more distinct 
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at both ends ; apertural end somewhat pro
duced, basal end usually rounded, occasionally 
tapering into the apiculate end; wall smooth, 
translucent ; aperture usually slit-like, connecting 
with an internal tube. 

Length, about 0.25 mm. 
Localities.- Off Yunoshima, 18 fathoms; 

between Oshima and B entenjima, 30-33 fa
thoms. 

Remarks.- This species is somewhat com
mon at depths greater than 18 fathoms in 
Mutsu Bay. The apiculate form is very rare 

as compared with typical form ; only one apiculate form being found 
among about ten specimens. In the neighbouring seas about Japan 
CusHMAN (1913) reported the species from two stations and I (1929) 
have seen this form in the material from shallow water off Hokkaido. 

Text-fig. 86. Ento· 

solenia lucida(WIT.LIMt· 
SON). X 150. 

Subfamily VIRGULININAE . 

Test usually showing traces of its spiral origin m the twisted 
young, later biserial, and in the end forms uniserial. 

Genus VIRGULINA o'0RBIGNY, 1826. 

Test elongate, more or less compressed fusiform, the early chambers 
-spiral about the elongate axis, tt·iserial, later ones becoming irregularly 
biserial, ·whole test usually twisted; wall calcareous, finely perforate ; 
aperture elongate, loop-shaped, usually with an apertural tooth or 
plate and internal tube. 

90. Virgulina schreibersiana CzJZEK. 
(Text-fig. 87) 

Vi1·gulina schreibersiana, H. B. BRADY, 1881 (b), p. 13; 1884, p. 414, pl. 52, figs. 
1-3; Eccw, 1893, p. 98, pl. 8, figs. 93, 95; Go£s, 1894, p. 48, pl. 9, 
figs. 459, 461--~72; CHAPMAK, 1895, p. 23: Ft.INT, 1897, p. 291, pl. 37, 
fig. 6; KIAlm, 1900, p . 34; SIDEBOTTOM, 1905, p. 13, pl. 3, fig. 4; CusH· 

,\tAN, 1911, p . 94, text-fig. 148a, b; 1921, p. 169; 1922 (a), p. 117, pl. 

26, fig. 6; 1927 (a), p. 153, pl. 3, fig. 3; CUSHMAN and WICKENDEN, 

1929, p. 9, pl. 4, fig. 2a, b. 
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Description.- Test elongate, conical, some
what compressed, slightly curved, tapering gra
dually to the apical end with a spine; chambers 
more less long, inflated, generally arranged 
biserially; sutures distinct, depressed; wall some
what translucent; surface smooth, polished ; aper
ture elongate, oval, loop-shaped. 

Length, about 0.45 mm. 
Locality. - 6ff Futagojima, 25 fathoms. 
Remarks. - Rare, only two specimens found 

m the collections from Mutsu Bay. 

Genus BOLIVINA o'0RBIG:--JY, 1H39. 

Test elongate, usually somewhat compressed, 
tapering from the subacute or rounded initial 
-end, which is often twisted; chambers typically 
biserial ; wall calcareous, perforate; aperture 
elongate, usually oblique to the median plane, 
elongate, reaching to the base of the chamber, 
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Text-fig. 87. Vir-

gulina schreibersia.na 

CzJZEK. x 150. 

often with a plate-like tooth connecting with an internal tube. 

91. Bolivina robusta H . B. BRADY. 
(Text-fig. 88) 

Bnlivina robusta, H. B. BHADY, 1881 (a), p. 57; 1884, p. 421, pl. 53, figs. 7-9; 
EGGER, 1893, p. 102, pl. 8, figs. 31, 32; CHAPMAN, 1895, p. 24-; CusH· 

~lA!\", 1911, p. 36, text-figs. 59, 60; 1921, p. 129; I-!AnA, 1929, p. 11. 

Description. - Test elongate, compressed, tapering gradually and 
slightly to the initial encl. at which sometimes apiculate, thickest on 
the long median I ine of the test, slightly thining out to the lateral 
subacute edges somewhat carinate; chambers long, narrow, curved 
slightly, arranged biserially, eight to ten in each row, crenulate on 
the lower margin of each chamber; sutures distinct, somewhat limbate; 
wall rather coarsely perforate; aper ture elongate, si tuated obliquely. 

Length, about 0.50 mm. 
Locality. - Off Y unoshima, 18 fathoms. 
Remarks. - The species is rare in Mutsu Bay, and no apiculate 
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form was m the materi al. CusHMAN (1911) has detected this species
in the collections obtained at many Nero and Albatross stations off 
the southern coast of Japan, and ' l (1929) have collected the specimens 
from Oshoro Inlet and Akkeshi Bay in Hokkaido. 

a 

Text·fig . 88. Bolivina 

mbusta H. B. BRt\ tJY. 

x 120. 
a, side view. 
b, apertural vie\\". 

a 

b 

Text·fig. 89. Bolivina 
seminuda CusH~tA!'> . x 85. 

a, side vie\\". 
b, apertural ,·ie\1". 

92. Bolivina seminuda CusHMAl\. 

(Text·fig. 89) 

Bolivina seminud'l, CusHMAN, 1911, p. 34, text·fig. 55; 1927 ( a) , p. 157, pl. 3, fig. 

6; HADt\, 1929, p. 11. 

Description. - Test elongate, somewhat compressed, tapering slightly 
towards the aboral end bluntly pointed, obliquely truncate at the oral 
region ; peripheral margin rounded; chambers arranged biserially, more 
or less inflated ; sutures distinct ; wall thin and hyaline, the proximal 
area of each chamber rather coarsely perforate, the distal area smooth , 
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without perforation; aperture elongate, loop-like, placed obliquely on 
the apertural face; color white or yellowish white. 

Length, about 0.60 mm. 
Localities. - Off Yunoshima, 10- 18 fathoms; off Futagojima, 17-

.25 fathoms. 
Remarks. -- In the coll ections taken from Mutsu Bay the species 

is frequently found. It was rather rare in the collection from Oshoro 

Inlet. 

Subfamily REUSSIINAE. 

Test distinctly tt·iserial, at least in the young of most forms, in 
·specialized forms becoming uniserial; aperture in the simpler forms 
and in the young, elongate, m the uniserial forms and some of the 
triserial ones, cribrate. 

Genus REUSSIA ScHWAGER, 1877. 

Test distinctly tr·iserial, triangular in transverse section , broadest 
at the apertural end ; wall calcareous, perforate; aperture elongate, 
oblique, in the triangluar apertural face. 

93. Reussia spinulosa (R Euss) . 

(Text·fig. 90) 

Vcmeuilina spinulosa, H . B. BH,\ IJY, 188cf., p. 38I, pl. 

47, figs. 1-:3; E GGEH, 1893, p. 89, pl. 7, figs. 11, 
14-16; Mll, t.ETT, 1900, p. 11; Sm.mo"!·ro~t , 1905, 
p. 10, pl. 2, fi g. 5; Rt!U~II31,E il, 1907, p. 61, pl. 5, 
fig. 53; B t\GG, 1908, p. 1:32; H EHON·At.LI' N and 
EAtU.t\ND, 1908, p . 327; CusaMAN, 1911, p. 55, 
text·fig. 88a. b ; PEARCEY, 1914·, p. 1039; CUSII

.\!AX, 1921, p. 1->1, pJ. 27, fig. 5; 1922 (a), p . 60, 
pi, 19, fig. 5; 1922 (b), p. 28, pl. 3, fig. 11; 
1922 (c), p. 51; 1925 (a), p. 125; 1926 (a), p. 

76 ; IKAIH, 1927, p. 11, pl. 1, fig. 8; H At)A, 1929, 
p . 11. 

Description. - Test tricarinate, trian
gular in transverse section, tapering to
wards the initial end with a tapering 

Text-fig. 90. R eussina 

spinulosa ( REuss) . x 110. 
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terminal spine ; chambers numerous, arranged triserially, each terminat
ing in an angle with a spine and with edges thickened ; wall smooth, 
translucent, often provided with a number of short spines distributed 
irregularly; aperture elongate at the triangular apertural face. 

Length without the spine, about 0.50 mm. 
Localities.-Off Yunoshima, 10- 18 fathoms; off Futagojima, 23 

fathoms; near Oshima, 23 fathoms. 
Remarks. - .This species is not very common in Mutsu Bay. Ac

cording to the records previously published this species seems to be 
widely distributed especially in comparatively shallow waters CusHMAK 
(1911) detected the specimens in the material from many stations 
distributed among the waters off Japan. IKARI (1927) found it in the 
bottom sand from Misaki, and I (1929) have secured the specimens 
from Oshoro Inlet, Hokkaido. 

Subfamily UvrGERIKIKAE. 

Test generally tt·iserial, at least in the early stages, later in some 
forms uniserial or irregular ; aperture typically terminal with a neck 
and hyaline lip, and in some genera a spiral tooth and an internal 
twisted tube connecting the chambers. 

Genus SIPHOGENERINA SCHLVMBERGER, 1883. 

Test elongate, cylindrical, with the early stages typically tt·iserial , 
rounded in section, later uniserial; wall calcareous, perforate; aperture 
in the adult terminal, with a distinct neck, hyaline lip and internal 
tube. 

94. Siphogenerina raphanus (PARKER and J oNES) . 
(T ext·fig. 91) 

Sagrina raphanus, H . B. BHAOY, 1884-, p. 585, pl. 75, figs. 21-24; MILLETT, 1903, 
p. 272; H ERON-ALL£!'\ and EARLANO, 1915, p. 677. 

S iphogenerina raphanus, EGGER, 1893, p. 125, pl. 9, fig. 36; CusHMAX, 1913, p. 108, 
pl. 46, figs. 1-5; 1921, p. 280, pl. 56, fig. 7; 1922 (b) , p. 35, pl. 5, fig. 
5; 1923, p. 175, pl. 42, fig. 14; 1924 •b), p. 28, pl. 8, figs. 1, 2: 1925 
(a), p. 128; 1926 (b), p. 4, pl. 1, figs. 1-4, pl. 2, figs. 1-3, 10, pl. 5. figs-
1, 2; f KARI , 1927, p. 13, pl. 2, fig. 5a, b: H ADA, 1929, p. 13. 
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Description. - Test either cylindrical or 
somewhat tapering ; chambers broader than 
long in the straight uniserial portion ; sutures 
somewhat depressed ; surface marked with 
raised r idges running along nearly entire length 
of the test; aper ture comparatively large, cir
cular, opening at the end of a short neck, with 
a well-developed li p. 

Length, up to 1.70 mm. 
Localities.-Off Yunoshima, 18 fathoms; 

off Futagojima, 17-25 fathoms; near Oshima, 

23 fathoms. 
Remarks. - This species occurs frequently 

in Mutsu Bay. The records given by CusHMAN 
(1913), IKARI (1927) and myself (1929) tell us 
that this species is widely distributed in the 
waters off Japan . The megalospheric and 
microspheric forms of this species may be 
distin guished by the external shape of the test. 
In the mcgalospheric form the test is usually 
rounded at the initial end, while in the micro
spheric one it is bluntly pointed at that end. 

Family Rotaliidae. 
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a 

b 

Text-fig. 91. Sipho

generina raphanus ( PAR

Kr::R and JONES). X40. 
a, side view. 
b, apertural view. 

Test generally trochoid except in Spirillina, all the chambers visible 
from the dorsal side except in a very few genera which become partially 
involute, only those of the last-formed whorl usually visible from the 
ventral side ; wall calcareous, usually rather coarsely perforate ; aperture 
typically on the ventral side of the test. 

Subfamily RoTALIINA£. 

Test trochoid, umbilical region typically closed, sometimes with a 
definite conical plug of clear shell material ; wall of the test often 
double and a tubular canal system developed ; apertural ventral, along 
the margin of the chamber between the periphery and the umbilical 
area. 
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Genus ROTALIA LAMARCK, 1804. 

Test trochoid, usually biconVt'x, the umbilical area closed usually 
having a conical plug of clear shell material ; sutures on th~ ventr;l 
side usually deeply depressed and often ornamented along the sides, 
dorsal side usually limbate ; wall calcareous, perforate, often double; 
aperture, an arched opening at the border of the ventral face midway 
between the periphery and the umbilical area, interseptal canal some
times present. 

95. Rotalia papillosa H. B. BRADY. 

Rotalia papillosa, H. B . BRADY, 1884·, p. 708, pl. 106, fig. 9a-c ; FLINT, 1897, p. 332, 
pl. 76, fig. 2; MrLLETT, 1904, p. 505; CuSHMAN, 1915, p. 70, pl. 31, fig. 
1; 1921, p. 347, pl. 72, fig. 3a, b; IKAill , 1927, p. 14, pl. 2, fig. 3a-c. 

Description.- Test subglobular, hightly convex on both sides, 
peripheral margin rounded, composed of three or more convolutions 
with the last-formed whorl consisting of ten to thirteen chambers ; 
sutures externally variable in shape and character, irregularly limbate 
on the dorsal side ; umbilical region covered with granular shell material 
as well as sutures on the ventral side; aperture, an arched fissure at 
the inner margin of the apertural face on the ventral side. 

Diameter, up to 1.80 mm. 
Localities.- Near the Marine Biological Station, 4-10 fathoms ; 

~ff Yunoshima, 10- 18 fathoms; off Futagojima, 17-25 fathoms; near 
Oshima. 23 fathoms. 

Remarks. - This species occurs very frequently in the comparatively 
shallow area of Mutsu Bay. CusHMAN (1915) previously reported it 
from the eastern channel of the Kol'ea Strait, and IKARI (1927) 
recorded it from Misaki. 

96. Rotalia papillosa H. B. BHADY, var. compressiuscula 
H. B. BRADY. 

(T ext·fig. 92) 

Rotalia papillosa, ,·ar. compressiuscula, H. B. BRADY, 188+, p. 708, pl. 107, fig. la-c, 
pl. 108, fig. la-c; CustnrAH, 1915, p. 70, pl. 30, fig. 1; 1921, p. 348, pl. 
72, fig. 2a- c. 

Description. - This variety differs from the typical species in the 
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a b 

Text·fig. 92. Rotalia papillosa H. B. BnADY, var. compressiuscula 
H. B. B RADY. X 20. 

a. dorsal \'iew. b, ventral \'ie\\·. c, side view. 
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compressed form with the subacute peripheral margin. 
Localities.- Near the Marine Bilological Station, 4-10 fathoms; 

off Yunoshima, 10- 18 fathoms; off Futagojima, 17-25 fathoms. 
Remarks. - This variety is usually found in company with the 

typical form in the material obtained from Mutsu Bay, and the dis
tinctions between them is not very clear. This variety was previously 
reported by H. B. BRADY (1884) from the Inland Sea of Japan and 
by CusHMAN (1915) from the eastern channel of the Korea Strait 
where the typical form of this species was also secured . 

97. Rotalia japonica, n. sp. 
(Text-fig. 9:3) 

Description. - Test subglobular, biconvex, ventral side more convex, 
·composed of about four. convolutions, of which the last-formed coil 
consists of from eight to ten chambers, peripheral margin rounded ; 
sutures on the dorsal side nearly straight, those of the central portion 
not so deep as in the peripheral part, same of the outer coils depr:essed, 
ventral side marked by deep sutural depressions; umbilical area usuaHy 
slightly depressed, granulated, covered with a plug of clear shell 
material; wall rather smooth, sometimes polished on the dorsal side; 
aperture in the form of a narrow slit at the inner margin of the 
apertural face on the ventral side; color usually yellowish or greyish 
brown in the central portion of the dorsal surface,. fading gradually 

towards the outer coil. 
Diameter, up to 0.90 mm ; thickness up to 0.50 mm. 
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Localities. - Off the Marine Biological Station, 5- 18 fathoms; off 
Futagojima, 17- 25 fathoms ; between Oshima and Bentenjima, 30- 33 
fathoms . . 

Remarks. - This species is abundant in Mutsu Bay, and occurs 
also in the shallow water of the Pacific coast of Hokkaido. This 

a b 

Text·fig. 93. Rotalia japonica, n. sp. x 40. 

a , dorsal vi ew. b, ventral view. c, side view. 

seems to be allied to Rotalia beccarii, but it differs from the latter 
in thickne' s of the test and in the radiating straight sutural lines on 
the dorsal side. This species also resembles the specimm figured by 
H. B. BHADY (1884), pl. 107, fi g. 5) as Rotalia 01·bicularis (?) o' 
0HBIGNY in the Challenger Report. 

Subfamily BAGGININAE. 

Test generally biconvex, the umbilical area closed, the area adjacent 
to it on each chamber with a thinner, rounded, clear area, usually 
without perforations; aperture at the base of the ventral margin of 
the chamber. 

Genus CANCRIS MoNTFOHT, 1808. 

Test trochoid, nearly equally biconvex, compressed ; chambers few, 
rapidly enlarging as added; wall calcareous, perforate ; umbilical area 
with a clear plate of rather large dimensions for the size of the test~ 
aperture narrow, on the inner border of the ventral side of the last
formed chamber. 
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98. Cancris auricula (FrCHTEL and MoLL). 
(Text·fig. 94) 
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Pulvinulina auricula, H. B. BHAOY, 1884, p. 688, pl. lOG, fig. 5a-c; E GGER, 1893. 
p. 223, pl. 17, figs. 26-28; GoEs, 1894·, p. 98, pl. 16, figs. 809, 810 ; 1896. 
p. 77 ; FLINT, 1897, p 329, pl. 73, fig. 2; KrAEH, p. 47; CusmtA;.;, 1915. 
p. 55, pl. 22, fig. 1 ; 1920 (b) , p. 631; 1921, p. 329, pl. 69, figs. 3a-c : 

1927 (a), p. 164, pl. 5, fig. 10. 

Description.-Test oblong, tro
choid, nearly equally biconvex, com
pressed, peripheral margins acute, 
somewhat carinate ; chambers niore 
or less inflated, increasing rapidly in 
size as added, six to eight chambers 
forming the outer convolution, last
formed chamber occupying more than 
half the ventral surface ; sutures dis
tinct, slightly depressed, curved strong
ly ; wall rather thin, somewhat hyaline, 
finely and distinctly perforate except 
in the rounded area at the umbilical 
end of each chamber on the ventral 
side ; aperture in the form of an arched 
slit on the inner border of the last
formed chamber on the ventral side. 

Length, about 0.65 mm. 
Localities. - Off Yunoshima, 18 

fathoms; off Futagojima, 20- 25 fa
tho~s. 

Remarks. - This species seems to 

Text-fig. 94. Cancris auricula 
(FrcHTEL and MoLL). X 65. · 
a, dorsal view. b, ventral vieiY. 
c, peripheral view. 

be rather rare in Mutsu Bay, only several specimens being secured. 

Family Globigerinidae. 

Test, a t least in the early stages, trochoid , umbilicate ; wall cal
car eous, rather coarsely perforate, usually with a cancellated surface, 
in well preserved specimens of the simpler genera with fine spines : 
aperture typically· large but in the higher genera consisting of numerous 
small openings variously placed. 
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Subfamily GLOBIGERININAE. 

\tVall clothed with fin e spines, typically trochoid but in s:>me genera 
becoming planispiral ; wall often cancellated, coarsely perforate. 

Genus GLOBIGERINA o'0RBIG:\1Y, 1826. 

Test trochoid throughout, umbilicate, chambers in the young es
pecially of the microsph eric form in a flattened trochoid form like 
Discorbis usually smooth and the wall thin, later chambers globular ; 
wall thick and cancellated, in well preserved, especially in pelagic 
specimens, clothed with long slender sp.ines coming from the angles 
-of the cancellated surface areas, the base of such areas with the pores 
<:>f the wall, calcareous; aperture large, opening into the umbilicus. 

99. Globigerina bulloi.des o 'ORBIGNY. 

Globigerina hulloides, PAHKEH and Jo:\"ES, 1857, p. 291, pl. 11, figs. 11, 12; WrL

l.IA~tSON, 1858, p. 56, pl. 5, figs. 116- 118; H. B. SHADY, 1870, p . 298; 
1879, p. 28; 1881 (b), p. 15; Go£s, 1882, p. 90, pl. 6, fig~. 165-207; H 
B. BRADY, 1884, p. 593 , p l. 77, pl. 79, figs . 3- 7; EGGEH, 1893, p. 170, 
pl. 13, figs. 1- .J.; Goi~s. 1894, p. 83, pl. •H, fi gs. 75J.- 760; CHANtAN, 

1895, p. 26; GoEs, 1896, p. 65; FLt:-~r, 1897, p. 321, pl. 69, fig-. 2; 
KrAEH, 1900, p. 48; RHUMBLEH, 1900, p. 21, text ·figs. 24-26; MILLETT, 

1903, p. 685; BAGG, 1908. p. 153; Swr:BorroM, 1908, p. 3; CusHMAN, 

1814, p. 5, pl. 2, figs. 7- 9, pl. 9; 1920 (b), p. 621; 1921, p. 285; 1922 
(b), p.' 35; 1922 (c), p. 54, pl. 12, fig. 5; 1924 (a), p. 7, pl. 2, figs. 1- i; 
HtmoN·ALI..!'N and EARI.AND, 1924, p. 624: CusmrAN, 1925 (a), p. 128; 
1927 ( a ), p. 171; !1ADA, 1929, p. 13. 

Description'.-Test subglobular, composed of several globose cham
bers arranged in a trochoid manner, all chambers visible from above, 
three or four in the last-formed whorl visible from below; sutures 
remarkably deep ; wall rather coarsely perforate; s.trface reticulate, 
provided with numerous long projecting spines; aperture large, opening 
into the umbi lical depression. 

Diameter, about 0."10 mm. 
Localities. - Off Yunoshima; off Futagojima; between Oshima and 

Bentenjima. 

Remarks. - This species is the single pelagic species that I have 
found in the material from the plankton and also in the bottom 
.collections from Mutsu Bay, where it is not so common. T his species 
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is abundant and cosmopolitan in the open seas of the Pacific Ocean,. 
thus H. B. BHADY (1884) and CusHMAN (1914) have obtained speci
mens at everywhere in the waters near the coast of Japan. I (1929) 
have also obtained dead specimens in the bottom material from Akkeshi 
Bay, and have the living specimens in the plankton from off Oshoro, 

Hokkaido. 

Family Anomalinidae. 

Test free, or attached by the dorsal surface which is typically 
flattened or concave; chambers arranged in a trochoid manner, at least 
in the early stages, only those of the last-formed chamber visible from 
the ventral side ; wall calcareous, coarsely perforate; aperture in the 
adult either at the periphery or with an extension on the dorsal side. 

Subfamily CmiCIDINAE. 

Test with the dorsal side flattened or concave, the aperture ex
tending over into the dorsal side along the inner margin of the 
chamber or entirely on the dor~al side, test typically a·ttached by the 

dorsal side to some substra tes. 

Genus CIBICIDES MoNTFORT, 1808. 

Test plano-convex, usually attached to various objects by the flatt
ened dorsal side, trochoid; wall calcareous, coarsely perforate; aper
ture peripheral, at the base of the chamber, sometimes extending 
ventrally, but typically with a long slit-like extension between the 
inner margin of the chamber on the dorsal side and the previous. 

whorl nearly or fully the length of the chamber. 

100. Cibicides lobatulus (WALKER and JACOB). 
!Text·fig. 95) 

Truncatulina lobatula, WILLI AMSON, 1858, p. 59. pl. 5, figs. 121- 123; H. B. BRADY, 

1870, p. 303: 1881 (b), p. 17 ; 1884, p. 660, pl. 92, fi g. 10, pl. 93, fig. 

la- c; EGGER, 1893, p. 204·, pl. 16, figs. 1 -3; C HAPMAN, 1895, p. 4 ; 
FLINT, 1897, p. 333, pl. 76, fig. 4; l<J AER, 1900, p. 46; CUSHMAN, 1908. 
p. 30; 191 5, p. 31, text-fig. 34-, pl. 15, fi g. 1 ; 1920 (b), p. 627: 1\?21. p. 
313, pl. 63, fig. 2a- c; HERON-ALLEN and EARLAND, 1924, p. 6:i5 : Ct:SH

MA:-1, 1925 (a), p. 132; J-!AOA, 1929, p. 13. 
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a 

T ext-fig. 95. Cibicides lobatulus 
(WALKER and JACOB). X40. 

a, dorsal view. b, ventral view. 
c, peripheral vif:w. 

Y. HADA 

Description.- Test typically at
tached, plano-convex, dorsal side 
flattened or slightly concave, ventral 
side convex, all chambers visible 
on the dorsal side, only those of 
the last-formed whorl seen on the 
ventral side ; peripheral margin 
subacute, carinate except a few 
later chambers with rounded peri· 
pheral margin ; sutures more or 
less depressed on the ventral side, 
thickened on the dorsal side ; wall 
coarsely perforate ; aperture form
mg an arched opening at the peri
phery, extending along the basal 
margin of the last-formed chamber. 

Diameter, about 0.95 mm. 
Localities. - This species was 

obtained at all stations, 4-- 33 fa
thoms deep, where the collections 
were made. 

Remarks. - This species is com
mon in Mutsu Bay as also in Oshoro 
Inlet, Hokkaido (1929). This species 
seems to be variable in shape . to 

the adherent mode of life. CusHMAN (1915) reported the occurrence 
of this species from off Japan, but he did not mention the station. 
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