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The species may be confused on one hand with Bulimina inflata,

which, however, has ribs running up on the face of the chambers,

these in B. marginata being smooth, and with B. aculeata on the other

hand, which has long spines over the chamber wall on the early

chambers, in adult specimens the last formed chambers being smooth.

In B. marginata the lower margins of all chambers are serrate with

little difference in the earlier and later formed in tins respect.

BULIMINA INFLATA Seguenza.

Bulimina inflata Seguenza, Atti Accad. Gicenia Sci. Nat., ser. 2, vol. 18, 1862,

p. 109, pi. 1, fig. 10.

—

Schwager, Novara Exped. geol. Theil, vol. 2, 1866, p.

246, pi. 7, fig. 91.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 406, pi. 51, figs. 10-13.—H. B.

Brady, Parker, and Jones, Trans. Zool.

Soc, vol. 12, 1888, p. 220, pi. 43, fig. 9 —
Wright, Proc. Roy. Irish Acad., ser. 3, vol.

1, 1891, p. 474.—Egger, Abh. kon. bay.

Akad. Wiss. Miinchen, CI. n, vol. 18, 1893,

p. 288, pi. 8, fig 85.

—

Chapman, Proc. Zool.

Soc. London, 1895, p. 22.—Goes, Bull.Mus.

Comp. Zool., vol. 29, 1896, p. 46.—Flint,
Rep. U. S. Nat. Mus., 1897 (1899), p. 291,

pi. 37, fig. 5.—Millett, Journ. Roy. Micr.

Soc, 1899, p. 279.—Bagg, Proc. U. S. Nat.

.Mus., vol. 34, 1908, p. 135.

Description.—Test short, ovate, com-
posed of overlapping chambers, triserial,

the sutures deep ; edge of chamber extend-

ing out into a free winglike expansion with

a crenulated border extending outward
into short spines, from which raised costae

extend back into the outer surface of the

chambers; upper portions of the chambers
smooth and unornamented ; wall trans-

parent and thin in the young, becoming
thickened and white in the adult ; aperture

an obliquely placed slit, elongated, widest

near the upper end, usually with a raised

border, and often with a lip extending in fig. i37.-bulimina~inflata. x go.

on the concave side. a
>
FR0NT VIEW

;
b

>
apertural

Length, 0.4-1.0 mm.
Distribution.—This species seems to be widely distributed in the

North Pacific. It was recorded by Brady from ( 'haUenger station 209,

in 95 fathoms, near the Pliilippine Islands. Goes records it from two
Albatross stations in the eastern part of the tropical Pacific, in 695
and 995 fathoms. Bagg found it in material from four Albatross

stations near the Hawaiian Islands, in 384-1,307 fathoms. In my
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own work I have found specimens from a large number of stations,

especially in the Western Pacific about Japan, and southward, and

also in the deeper water in various places. It has occurred also in

material from between Hawaii and the western coast of America.

Of these various stations the shallowest at which I have found the

species is 181 fathoms, and the deepest 1,417 fathoms.

The species, although widely distributed, has not been met with

in any considerable numbers at any one station.

Brady speaks of tins species as a transition form connecting Bulimina

aculeata and B. buchiana, but it has always been easil}- distinguished

from either of these two species in the material I have examined. In

a large list of stations the two species B. infata and B. buchiana

occurred at the same station but twice.

As far as the North Pacific is concerned Bulimina injlata seems to

be the most common species of the genus.

BULIMINA BUCHIANA d'Orbigny.

Bulimina buchiana d'Orbigny, For. Foss. Vienne,

is Hi, p. 186, pi. 11, figs. 15-18.—Reuss, Siiz.

kais. Akad. Wise. W ien, vol. 55, 1867, p. 95, pi. 4,

figs. 10a, b.—Terrigi, Atti Ace. Pont. Nuovi

Lincei, vol. 33, 1880, p. 195, pi. 2, fig. 37.—

II. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 407, pi. 51, figs. 18, 19.—Wright,
Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p.

474.

—

Egger, Abh. kon. bay. Akad. Wiss.

Miinchen, CI. n, vol. 18, 1893, p. 286, pi. S,

figs. 68, 77.

—

Chapman, Proc. Zool. Soc. Lon-

don, 1895, p. 22.—Bagg, Bull. U. S. Nat. Mus.,

vol. 34, 1908, p. 135.

Bulimina presli, var. buchiana Parker and Jones,

Philos. Trans. Roy. Soc, vol. 155, 1865, p. 374,

pi. 17, fig. 71.

Bolivina karreriana Bagg, Proc. U. S. Nat. Mus.,

vol. 34, 1908, p. 138 (not B. karreriana H. B.

Brady).

Description.—Test ovate, short, composed
of numerous inflated chambers; sutures fairly

deep, triserial; chambers visible from base to

apex; ornamentation consisting of a series of

raised costa3 , usually three to five on each

chamber, and becoming confluent with those

on the chambers directly above and below, so

that the test has the appearance of bearing

longitudinal costae from the early chambers
to the basal portion of those last formed ; wall thin and transparent in

young specimens, in adults becoming thickened, white, and opaque,

Fig. 138.—Bulimina buchiana.

X 150. a, front view: b,

APERTURAL VIEW.
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perforate; final series of chambers smooth above; aperture a looplike

opening on the inner margin of the chamber.

Length, 0.3-0.8 mm.
Distribution.—The only previous records for this species in the

North Pacific are those of Bagg from near the Hawaiian Islands, at

Albatross stations H456S, in 1,274 fathoms, and II4585, in 689 fathoms.

His selected specimens appear to be typical. Brady did not find

the species in the Challenger material from the North Pacific. In

the Albatross and Nero material that I have examined this species

has occurred at numerous stations. These are for the most part

in the western portion of the area. As a rule the depths at which

tliis species has been taken correspond well with the observations

of Brady on the Challenger material. All of our stations come
within the range given by Brady. The shallowest occurrence of

the species in this material is 440 fathoms and the deepest 2,086

fathoms. The great majority of the stations are in water between

1,000 and 2,000 fathoms in depth.

The figured specimen is not an adult, the costae on all but the

last-formed chamber reaching well up toward the upper end, while

in the adult, as a rule, the three chambers last formed are com-

paratively smooth. The overlapping appearance is seen in profile

at the sides.

An examination of Bagg's specimen recorded as Bolivina Jcarreriana

shows it to be a young specimen of Bulimina buchiana.

BULIMINA ACULEATA d'Orbigny.

Potymorpha pineiformis Soldani, Testaceographia, vol. 1, pt. 2, 1791, p. 118,

pi. 127, fig. i, pi. 130, fig. vv.

Bulimina aculeata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 269.—H. B. Brady,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 406, pi. 51, figs. 7-9.—H. B.

Brady, Parker, and Jones, Trans. Zool. Soc, vol. 12, 1888, p. 220, pi. 43,

fig. 8.

—

Egger, Abh. kon. bay. Akad. Wiss. Munchen, CI. ir, vol. 18, 1893,

p. 287, pi. 8, figs. 72, 78.—Chapman, Proc. Zool. Soc, London, 1895, p. 22.—

Goes, Bull. Mus. Comp. Zool., vol. 29, 1896, p. 45.—Flint, Rep. U. S. Nat.

Mus., 1897 (1899). p. 291. pi. 37, fig. 4.—Bagg, Proc. U. S. Nat, Mus., vol. 34,

1908, p. 134.

Bulimina pupoides, var. spinulosa Williamson, Rec. For. Groat Britain, t858,

p. 62. pi. 5, fig. 128.

Bulimina presli, var. aculeata Parker and Jones, Intr. Foram.. 1862. Appendix,

p. 311.

Description.—Test elongate, tapering, triserial, the early chambers

with rather stout aculeate spines, in part from the projecting border of

the chamber and in part from its outer surface above the projecting

portion; later chambers in adult specimens typically smooth and

inflated, with depressed sutures; wall calcareous, perforate, in adult

specimens white and opaque; aperture a slightly curved looplike

opening at the lower inner border of the chamber.

Length, 0.4-0.8 mm.
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Distribution.—Tliis species is very widely distributed in the various

ocean basins. In the North Pacific it is recorded by Brady from one

Challenger station, 232, in 345 fathoms, on the

Hyalonema-groujid south of Japan. Bagg rec-

ords it from a single Albatross station, H4567,

in 1,307 fathoms, near the Hawaiian Islands.

Goes did not note the species in the eastern Pa-

cific material examined by him, and I have failed

to find it in material from the same region.

Just east of the Hawaiian Islands it has been

noted in material from a few stations, in 1,424-

2,615 fathoms. I have found it also at one sta-

tion just off the Hawaiian Islands, in 392 fath-

oms. It has occurred at a great number of

stations in the Western Pacific, about Japan

and in the region to the south. The depth of the

stations at winch it was taken range from 76 to

1,299 fathoms, with the average depth between

500 and 1,000 fathoms.

From a study of the various figures of specimens

assigned to this species it would seem as though

there were two or more dis-

tinct forms confused under

this name. The most com-
mon and typical form seems

to be that figured here and

in the Challenger report on
plate 51, fig. 8. In the North Pacific this is the

common form.

BULIMINA ROSTRATA H. B. Brady.

Bulimina rostrata H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 408, pi. 51, figs. 14, 15.—
Egger, Abk. kon. bay. Akad. \\"iss. MLinchen, CI.

ii, vol. 18, 1893, p. 287, pi. 8, figs. 96, 97.

Description.—Test ovoid, tapering to an acute

point, sometimes with a distinct apical spine;

chambers arranged triserially, but indistinct in

front view; surface with a series of raised costa?

running from the apical end to the last-formed

whorl, concealing the sutures; end view showing

the sutures; wall punctate, opaque, white; aper-

ture elongate, comma-shaped.

Length 0.3-0.5 mm.
Distribution.—Brady found this species in material from four

< '/m/hnger stations in rather deep water in the South Atlantic and

Fig. 139.—Bt-limina acu-

LEATA. X 75. a, FRONT
VIEW; b, APERTURAL
VIEW.

Fig. 140.—BiLnriXA ros-

trata. X 150. a, FRONT
VIEW; b, APERTURAL
VIEW.
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Soulhern Ocean, between the Cape of Good Hope and Kerguelen Island

,

and off the Ki Islands. Egger in the Gazelle report records it once

from West Australia; but his figures do not indicate typical specimens.

It has not previously been recorded from the North Pacific. I have

specimens of this species from six stations widely scattered in tlris

area, as follows: Albatross station H2899, in 1,531 fathoms, near the

Hawaiian Islands; Nero stations 170, east of Midway Island, in 1,990

fathoms; 112.3, 1185, and 1208, near the Bonin Islands, in the West-

ern Pacific in 1,877, 1,491, and 665 fathoms, respectively; and

Albatross station D4957, in 437 fathoms, off Japan.

This seems to be a small species,, distinct from Bulimina buchiana,

with continuous costa? of sufficient strength to obscure the sutures

of the test.
BULIMINA SUBORNATA H. B. Brady.

9, 1884,Bulimina subornata H. B. Brady, Rep. Voy. Challenger, Zoology, vol

p. 402, pi. 51, figs. 6a, b,

Description.—"Test oblong-ovate; resembling that of Bulimina

pupoides in general form and segmentation; the earlier chambers

ornamented externally with raised

longitudinal costse; the aboral ex-

tremity generally armed with a stout

spine. Shell-wall conspicuously orna-

mented."

Length 0.5 mm.
Distribution.—This species was

described by Brady from material

dredged by the Challenger on the

Ilyalonema-ground, south of Japan,

in 345 fathoms. It is very interest-

ing to note that the only specimen of

this species obtained from the North

Pacific material examined was from

Albatross station D5090, in 200 fathoms, but a few miles from the

spot where this species was obtained by the Challenger. This speci-

men might have been used for Brady's figure, so exactly is it like the

figure in the Challenger report in its details. The description and

figure are from Brady.

BULIMINELLA, new genus.

Bulimina (part) d'Orbigny, Foram. Arner. Merid., 1839, p. 51.—H B. Brady,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 397.

Description.—Test composed of chambers triserially arranged, but

in later development becoming involute and spirally coiled, the aper-

ture being in the umbilicus thus formed; wall calcareous, perforate;

aperture in the species but little twisted spirally, long and narrow,

nearly vertical, in the closely spiral species becoming rounded in the

middle of the concave umbilical area.

Fig. 141.—Buumixa subornata. X 80.

a feont view: 6, side view, (after

Brady).
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This genus contains species such as Buliminella elegantissima

(d'Orbigny), where thespiral form of the test is very marked, and others

which show a lesser tendency toward the spire, such as Buliminella

subteres (H. B. Brady), B. declivis (Reuss) and B. contraria (Reuss).

It is very different from typical Bulimina, with its simple triserial

arrangement of the chambers.

Type-species.—Buliminella elega ntissima. (d 'Orbigny)

.

BULIMINELLA SUBTERES (H. B. Brady).

Bulimina presli, var. degantissima Parker and Jones, Philos. Trans. Roy. Soc,
vol. 155, 1865, p. 374, pi. 15, figs. 12-17.

Bulimina elegantissima (var.) II. B. Brady, Ann. Mag. Nat. Hist., ser. 5, vol. 1,

1878, p. 436, pi. 21, fig. 12.

Bulimina subteres H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, p. 55.

—

Wright, Proc. Belfast Nat. Field Club, 1880-81, App. p. 180, pi. 8, figs 2, 2a.—
H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 403, pi. 50, figs.

17, 18.—Egger, Abh. kon. bay. Akad. Wiss. Munchen, CI. n, vol. 18, 1893,

p. 289, pi. 8, figs. 73, 74.—Goes, Kongl. Svensk. Vet. Akad. Handl., vol. 25,

No. 9, 1894, p. 46, pi. 9, figs. 445-453.

—

Sidebottom, Mem. Proc. Manchester
Lit. and Philos. Soc, vol. 49, No. 5, 1905, p. 10.

Description.—" Test elongate-ovate, tapering to a blunt point at the

initial extremity, rounded at the distal end; consisting of from two to

three more or less regular, oblique

convolutions. Chambers relatively

large and only slightlyventricose ex-

ternally; sutural lines very distinct.

Aperture a curved slit near the in-

ferior umbilical margin of the termi-

nal chamber, considerably removed
from the distal end of the test."

Length 0.4-0.6 mm.
Distribution.—A single specimen

of this species was found in mate-
rial from Nero station 1254, in fig. 142. buliminella subteres. x so.

264 fathoms, south of Japan. It a ' APERTURAL view; b, side view.

appears to be the only record for this region, although Brady records

it from eight stations in the South Pacific.

The Nero specimen matched exactly the figure given by Brady and
reproduced here. The description is from Brady.

BULIMINELLA CONTRARIA (Reuss).

Rotalina contraria Reuss, Zeitschr. deutsch. geol. Ges., vol. 3, 1851, p. 76, pi. 5,

fig. 37.

Bulimina contraria H. B. Brady, Bep. Voy. Challenger, Zoology, vol. 9, 1884, p.

409, pi. 54, fig. 18a, b, c.—Egger, Abh. kon. bay. Akad. "Wiss. Munchen,
Cl. n, vol. 18, 1893, p. 288, pi. 8, figs. 81, 82.—Bagg, Proc. U. S. Nat. Mus.,
vol. 34, 1908, p. 135.

Cassidulina jonesiana H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p. 59.

Description.—Test coiled in a depressed spire, umbilicate, the cham-
bers numerous, slightly inflated; sutures distinct, slightly depressed;
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wall smooth, calcareous; aperture distinctly bulimine, loop-like,

rather long and narrow, extending to the umbilicus; color white.

Diameter abouf 0.75 mm.
Distribution.—Recorded by Brady from the Hyalonema-ground,

south of Japan, in 345 fathoms, and by Bagg from three Albatross

stations near the Hawaiian Islands, D4000, H4430, and H4555, in

104-1,544 fathoms.

This is a rather anomalous species, but seems to be related to the

other species of the Bulimina group by its aperture, and to BulimineUa

by its spirally coiled form.

Fig. 143.—Buliminella contraria. X 60. a, dorsal raw; 6, ventral view: c, peripheral
VIEW (AFTER BRADTV

BULIMINOIDES, new genus.

Description.—Test triserial, spiral, elongate, subcylindrical; wall

calcareous, perforate; aperture nearly circular, terminal, in a depres-

sion of the truncated apertural end.

This genus differs from true Bulimina in its spiral cylindrical form

and its central, circular, terminal aperture. It contains but one

speciss, B. williamsoniana (H. B. Brady).

Type-species.—Buliminoides williamsoniana (H. B. Brady).

BULIMINOIDES WILLIAMSONIANA (H. B. Brady).

Bui tint nil williamsoniana H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881,

p. 56; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 408, pi. 51, figs. 16, 17.—

Millett, Journ. Roy. Micr. Soc, 1900, p. 279, pi. 2, fig. 8.

—

Bagg, Proc.

U. S. Nat. Mus., vol. 34, 1908, p. 136.

Description.—Test subcylindrical, elongate, spirally twisted, tri-

serial, slightly tapering, the apical end broadly rounded, the apertural

end obliquely truncated, depressed; chambers numerous, long and nar-

row, obliquely placed; sutures not clearly marked, being hidden by
the surface ornamentation; wall calcareous, perforate, ornamented

with a series of longitudinal costse, somewhat twisted, following over

the apertural end and continuing to the edge of the aperture, occa-
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sionally bifurcating; aperture terminal, central, circular, situated in

the center of the depression at the apertural end; color, white.

Length 0.50-0.80 mm.
Distribution.—The only North Pacific record for this species is

given by Bagg, Albatross station H4694, in 865 fathoms, off the

Hawaiian Islands. I have had material from Alba-

tross station H2922 in 268 fathoms, also off the

Hawaiian Islands.

The species seems to be a tropical or subtropical

one, being found in the area from northern Australia

through the South Pacific and Malay Islands, a not

uncommon distribution for other species found in

the Hawaiian waters.

Genus VIRGULINA d'Orbigny, 1826.

Yirgulina d'Orbigny (type, V. squamosa d'Orbigny). Ann.

Sci. Nat., vol. 7, 1826, p. 267.—H. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 413.

Bulimina (part) Bailey, Smiths. Contr. Knowledge, vol. 2,

1851, p. 12.

—

Parker and Jones, Ann. Mag. Nat. Hist.,

ser. 2, vol. 19, 1857, p. 296; Philos. Trans. Roy Soc, vol.

155, 1865, p. 375.

—

Williamson, Rec. Foram. Groat

Britain, 1858, p. 63.

Description.—Test elongate, made up of chambers

from one side biserial, from the other more or less

spiral or irregular; wall calcareous, perforate; aper-

ture large, comma-shaped, on the inner portion of the

chamber; color, white.

This genus, including but a few species, has a wide

distribution in the present seas and is found fossil

especially in the later tertiary. On the one hand it is related to

Bulimina, and on the other hand many of its characters are not

unlike Bolivina, especially the aperture.

Fig. 144.—Bulimi-
noipes william-

soniana. x 00.

a, APERTURAL
VIEW; b, FRONT
VIEW.

VIRGULINA SQUAMOSA d'Orbigny.

Virgulina squamosa d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 267; Modeles,
' No. 64.

—

Parker, Jones, and H. B. Brady, Ann. Mag. Nat. Hist., ser. 3,

vol. 16, 1865, p. 29, pi. 2, fig. 66; Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 415.

—

Egger, Abh. kon. bay. Akad. Wiss. Munchen, CI. n, vol.

18, 1893, p. 291, pi. 8, figs. 98, 104.—Goes, Kongl. Svensk. Vet. Akad.

Handl., vol. 25, pt. 9, 1894, p. 47, pi. 9, figs. 454, 456, 460; Bull. Mus. Comp.
ZoOl., vol. 29, 1896, p. 46.

—

Sidehottom, Mem. Proc. Manchester Lit. Philos.

Sue, vol. 49, No. 5, 1905, p. 13, pi. 3, fig. 5.—Bag<;, Proc. V. S. Nat. Mus.,

vol. 34, 1908, p. 136.

Description.—Test elongate, tapering, the chambers oblique, longer

than wide; test becoming much wider toward the apertural end, thin;
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walls calcareous, smooth, and polished; sutures clearly marked, but

not deep; aperture elongate, narrow, comma-shaped; color, white.

Length about 0.50 mm.

.

Distribution.—This species is well distributed over the North

Pacific in water of medium depths, few stations being

less than a thousand fathoms.

There is some confusion as to the application of

d'Orbigny's name, but it is here applied to the rather

thin, broad, tapering form with oblique chambers, such

as is shown by d'Orbigny's model. With such an appli-

cation it may be rather easily distinguished from the

more rotund, less tapering V. subsquamosa Egger.

VIRGULINA SUBSQUAMOSA Egger.

Virgulina subsquamosa Egger, Neues Jahrb., 1857, p. 295, pi.

12, figs. 19-21.—H. B. Brady, Rep. Yoy. Challenger, Zo-

ology, vol. 9, 1884, p. 415, pi. 52, figs. 9-11.—Egger, Abh.

Icon. bay. Akad. Wiss. Miiuchen, CI. n, vol. 18, 1893, p.

291, pi. 8, figs. 89, 90, 109.—Goes, Kongl. Svensk. Vet.

Akad.Handl., vol. 25, pt. 9, 1894, p. 49, pi. 9, figs. 473-

474; Bull. Mus. Comp. Zool., vol. 29, 1896, p. 46.—Flint,

Rep. U. S. Nat. Mus., 1897 (1899), p. 291, pi. 37, fig. 7.—

Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc, vol.

49, No. 5, 1905, p. 13.—Bagg, Proc.U. S. Nat. Mus., vol. 34,

1908, p. 136.

Description.—Test elongate, tapering, the chambers

somewhat oblique, with slightly depressed sutures, slightly inflated in

the narrower forms ; test in side view
somewhat curved; walls calcare-

ous, smooth and polished; aperture

elongate, fairly broad, comma-
shaped; color, white.

Length 0.40-0.65 mm.
Distribution.—This species has

been recorded by Brady, Goes, and
Bagg from the North Pacific; from

the Hyalonema-
ground, 345 fath-

oms, off Japan by
Brady; from the

eastern Pacific in

1,132 fathoms by
Goes; and from
about the Hawai-

ian Islands by Bagg, in 275-1,544 fathoms. I have found specimens

referable to this species from many stations well scattered over the

North Pacific.

Fig. 145.—Virgu-
lina SQUAMOSA,
MODIFIED FROM
THE ORIGINAL,

a, APERTITRAL

view; h, FRONT
VIEW.

Fig. 140.—Virgulina subsquamosa. X 120. a, front mew: 6, side

view; c, apertural view.
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That there is a decided confusion in regard to this and the fore-

going species is evident from a study of the original descriptions and

figures and a comparison with later figures. The originals are much
closer than later authors have made their diagnoses of the two, and

it is now difficult, without a large series of specimens, to determine

clearly the limits of the species as they exist at present. Unfortu-

nately, although the material studied from the North Pacific is from

many stations, the number of specimens from any one station is too

small to admit of a comparative study of variation. A large series

would probably show that there are definite species with more or less

clearly defined distribution, as lias been elsewhere found to he the

case when conditions were favorable for such a study.

VIRGUXINA SUBSQUAMOSA Egger, var. STRIATA Bagg.

Virgulina squamosa striata Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 137,

pi. 5, Wix. 7.

Description.—Test elongate, slightly tapering, bluntly rounded at

the apical end, obliquely truncate at the apertural end; the chambers

about as broad as high, somewhat rotund; the sutures distinct; wall

calcareous, polished, ornamented with longitudinal costse; color,

white.

Length about ()..")() mm.
Distribution.—Described from Albatross station D4025, in 27.3-368

fathoms, near the Hawaiian Islands.

A study of the type specimen seems to place the species rather as

related to 1*. subsquamosa Egger rather than to V. squamosa d'Orbigny

as here considered. It may be a good species, but further material

is desirable for study before this can be determined.

VIRGULINA SUBDEPRESSA H. B. Brady.

Virgulina subdepressa H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. !), 1884, p. 416, pi. 52, figs. 14-17.—Egger,

Abb. kon. bay. Akad. Wiss. Miinchen, CI. n, vol. IS,

1893, p. 291, pi. 8, fi?. 103.—Goes, Bull. Mus. Conpp.

Zool., v.4. 29, 1896, p. 47.

Description.—Test elongate, subcylindrical, slightly

compressed; the chambers fully as high

as broad, inflated, the sutures deep; out-

line distinctly crenulate; apical end of

test broadly rounded; wall calcareous,

smooth and polished; aperture fairly

broad, comma-shaped; color, white. fig. 147.—VntGULnw stjbdeprebsa.

Length about 1 mm. x M
- °-™nUTOTi b

<

KKoNT... .
vn.w.

Distribution.—Goes records this spe-

cies from a single station off the western coast of America, in 730

fathoms. I have seen material from four stations. Albatross station
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H4856, 898 fathoms, Bering Sea, Nero station 170 in 1,990 fathoms

near Midway Island, and Nero stations 1128 and 1123 in 1,418 and

2,049 fathoms in the Western Pacific.

From the material examined the characters of this species seem to

be well defined. It is more cylindrical in form than any of the other

recent species, and its shape, with the triangular outline of the

inflated chambers, distinguishes it from the other species.

The original stations given by Brady are all in deep water, as are

also the Gazelle stations, from which the species is recorded by Egger.

VIRGULINA SCHREIBERSIANA Czjzek.

Virgulina schreibersiana Czjzek, Haidinger's Nat. Abhandl., vol. 2, 1848, p. 147,

pi. 13, figs. 18-21.—Egger, Neues Jahrb., 1857, p. 295, pi. 12, figs. 12-14.—

II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 414, pi. 52,

figs. 1-3.

—

Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. n, vol. 18, 1893,

p. 290, pi. 8, figs. 93, 95.—Goes, Kongl. Svensk. Vet. Akad.

Handl., vol. 25, No. 9, 1894, p. 48, pi. 9, figs. 459, 461-

472.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 291, pi.

37, fig. 6.

—

Fornasini, Mem. Accad. Sci. Instit. Bologna,

ser. 5, vol. 7, 1898, p. 206, pi., fig. 6.—Millett, Joum.

Roy. Micr. Soc, 1900, p. 280, pi. 2, fig. 13.—Sidebottom,

Mem. Proc. Manchester Lit. Philos. Soc, vol. 49, No. 5.

1905, p. 13, pi. 3, fig. 4.

Bulimina presli, var. ( Virgulina) schreibersii Parker and Jones,

Philos. Trans. Roy. Soc, vol. 155, 1865, p. 375, pi. 15, fig.

18; pi. 17, figs. 72, 73.

Description.—Test much elongated, narrow, tapering,

compressed, slightly curved in side view, the apical end

tapering to a blunt point; the chambers much longer

than wide, oblique; the sutures distinct, slightly com-

pressed; wall calcareous, smooth and polished; aper-

ture rather broad and widely open, loop-shaped; color

white.

Length 0.30-0.50 mm.
Distribution.—Recorded by Brady from two Chal-

lenger stations in the North Pacific in deep water, in

2,425 and 3,125 fathoms. I have had material from a number of

stations, all in the western Pacific, two stations, in 891 fathoms

and 1,331 fathoms, being the only two in less than 1,500 fathoms,

more than half the stations being in water more than 2,000 fathoms

in depth.

This is another of the species in which there is great confusion, as a

study of published figures will show. From the material at hand

there seem to be rather definite groupings into two or more

distinct forms, but more of a series is necessary to define these with

certainty.

Fig. 148.—Vir-
gulina SCHREI-

BERSIANA.
X 60. a, APER-

TURAL view;
1), FRONT VIEW.
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VIRGULINA TEXTURATA H. B. Brady.

Virgulina texturata H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 115, pi. 52, figs. 6, a, b.—Egger, Abh. kon. bay. Akad. Wiss. Miinchen,

CI. ii, vol. 18, 1893, p. 292, pi. 8, fig. 99.

Description.—Test elongate, subcylindrical, gradually tapering to

the subacute apical end, somewhat compressed; chambers numerous,

inflated, about as broad as high, the sutures distinctly depressed; wall

calcareous, smooth and polished; aperture elongate, loop-shaped;

color white.

Length 1.0-1.3 mm.
Distribution.—Although not previously recorded from the North

Pacific, this species has occurred at three stations,

Albatross station H2902, in 1,783 fathoms, and Nero

stations 166 and 170, in 1,850 and 1,990 fathoms.

The specimens from Nero station 166 were very

smooth and somewhat different from the typical ones

found at the other stations.

Subfamily 4. CASSIDTJLIIvriN'JK.

This subfamily includes forms which are peculiarly

constructed in that there is a combination of two dis-

tinct modes of growth. One of these, so usual in this

family, is the biserial, which is here combined with a

spiral or volute method. The combination of the two
makes a complex test.

Two genera are common in the North Pacific,

Cassidulina and Ehrenbergina, both of which are

represented by more than one species.

Genus CASSIDULINA, d'Orbigny, 1826.

Cassidulina d'Orbigny (type, C. laevigata d'Orbigny), Ann.
Sci. Nat., vol. 7, 1826, p. 282.—H. B. Brady, Rep. Voy.
Challenger, Zoology, vol. 9, 1884, p. 427.

Description.—Test coiled, at least the earlier por-

tion, and the chambers biserialfy arranged on the

sides of the axis of coiling; wall calcareous, perfo-

rate, usually smooth; the chambers numerous, with
distinct sutures; aperture loop-like, variously modified in the dif-

ferent species.

The most lucid description of the arrangement of the chambers in

this genus is that given by Brady, as follows: "The arrangement of

the test in Cassidulina is in some respects more complex than that of

any other t}-pe of Foraminifera, inasmuch as it combines two dis-

tinct modes of growth, the biserial and the convoluted. This may

Fig. 149.—Virgu-
lina TEXTURATA.

X 35. a, FRONT
view; b, APER-

TVRAL VIEW.
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be best understood by its analogy, in the typical condition, to a

broad Textularian or Bolivine shell, doubled or folded longitudinally

on the median line, and then rolled in the crease so formed from
the narrow to the broad end. The flaps of each convolution extend

nearly or quite to the umbilicus, and completely enclose the previous

whorls."

In some species there is the tendency to uncoil as in so many other

genera which are close coiled. The various species appear to be

widely distributed.

CASSIDULINA LiEVIGATA d'Orbigny.

Cassidulina Ixvigata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 282, pi. 15,

figs. 4, 5; Modeles, 1826, No. 41.

—

Williamson, Rec. Foram. Great Britain,

1858, p. 68, pi. 6, figs. 141, 142.—Parker and Jones, Philos. Trans., vol.

155, 1865, p. 377, pi. 15, figs. 1-4; pi. 17, fig. 64, a, b, c—II. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 428,

pi. 54, figs. 1-3.—H. B. Brady, Parker, and

Jones, Trans. Zool. Soc. London, vol. 12,

1888, p. 221, pi. 43, fig. 11.—Egger, Abh.

kon. bay. Akad. Wiss. Miinchen, CI. n, vol.

18, 1893, p. 302, pi. 7, figs. 47, 48, 54-56.—

Goes, Kongl. Svensk. Vet. Akad. Handl.,

vol. 25, No. 9, 1894, p. 43, pi. 8, figs. 418-320.—

Silvestri, Mem. Pont. Accad. NuoviLincei,

vol. 12, 1896, p. 103, pi. 2, fig. 10.—Mil-
lett, Journ. Roy. Micr. Soc, 1901, p. 1.

—

Sidebottom, Mem. Proc. Manchester Lit.

Philos. Soc, vol. 49, No. 5, 1905, p. 16.—

Pvhumbler, Zool. Jahrb., Abth. Syst., vol

24, 1906, p. 62.

Description.—Nearly circular in outline,

lenticular or biconvex with a thin, carinate,

peripheral border; chambers numerous,

long and narrow, curved, the surface nearly

smooth; sutures distinct but hardly de-

pressed; wall calcareous, perforate, smooth; aperture a long narrow

slit just below and nearly parallel to the periphery of the test;

color white.

Diameter 0.50-0.90 mm.
Distribution.—Brady records this species as occurring at three

stations in the North Pacific. I have material of this keeled form

from but one station, Albatross station D4822, in 130 fathoms, off

Japan. The other species are all more common in the material

from this region, but from the colder waters of Bering Sea as well as

on the northern coast of western America this species is common.
Rhumbler records a very small specimen measuring 0.234 mm. from

Chatham Island.

Fig. 150.—Cassidulina laevigata.

X 30. a, APERTURAL VIEW; &,

FRONT VIEW.
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CASSIDULINA CRASSA d'Orbigny.

Cassidulina crassa d'Orbigny, Foram. Am6r. Merid., 1839, p. 56, pi. 7, figs.

18-20; For. Foss. Vienne, 1846, p. 213, pi. 21, figs. 42, 43.—Egger, Abh.

kon. bay. Akad. Wiss. Miinehen, CI. n, vol. 18, 1893, p. 303, pi. 7, figs. 35,

36.—Goes, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 43, pi.

8, figs. 421, 422.—Egger, Nat. Ver. Passau, Jahr. 16, 1895, p. 19, pi. 9, fig.

19.—Silvestri, Mem. Pont. Aecad. Nuovi Lincei, vol. 12, 1896, p. 104, pi. 2,

figs. 11, 12.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 292, pi. 38, fig. 3.—
Millett, Journ. Roy. Micr. Soc., 1901. p. 2.

—

Sidebottom, Mem. Proe. Man-

chester Lit. Philos. Soc., vol. 49, No. 5, 1905, p. 17.—Bagg, Proc. U. S.

Nat. Mus., vol. 34, 1908, p. 139.

Cassidulina laevigata, var. crassa Parker and Jones, Philos. Trans. Roy. Soc,

vol. 155, 1865, p. 377, pi. 15, figs. 5-7; pi. 17, fig. 64d.

Cassidulina obtusa "Williamson, Rec. Foram. Great Britain, 1858, p. 69, pi. 6,

figs. 143, 144.

Description.—Outline subcircular or oval, biconvex, with a

broadly rounded peripheral border; chambers rather few, short, and

inflated, the surface depressed at the sutures; wall calcareous, perforate,

a
^—^ b ^m^r

Fig. 151.—Cassidulina crassa. X 30. a, apertural view; 6, dorsal view; <•, ventral view.

smooth; aperture a long narrow slit just below and nearly parallel

to the periphery of the test, with a long tooth partially filling the

aperture; color, white.

Diameter, 0.60-1.00 mm.
Distribution.—Brady records this species from five stations in the

North Pacific at depths varying from 40 to 2,475 fathoms. Bagg
records it from Albatross stations H4440 and H4694, in 1,259 and S65

fathoms, respectively, off the Hawaiian Islands. I have had material

from three stations off Japan, in 120-142 fathoms, from the Okhotsk

Sea in 100 fathoms, from the vicinity of the Aleutian Islands, in 500

fathoms, and from off California, in 65 fathoms. This gives a rather

general distribution for the area, and specimens are usually in con-

siderable numbers when found. The broadly rounded periphery will

distinguish this species from C. Isevigata, and its more narrow and elon-

gate aperture and more numerous chambers from C. subglobosa. When

71112°—Bull. 71, pt 2—11 7
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the aperture is viewed from above there is visible a broad tooth-like

plate partially filling the aperture except at the upper end. This
gives the aperture a very narrow appearance in some views.

In this region at least C. crassa seems to be much more common and
more widely distributed than C. laevigata.

CASSIDULINA SUBGLOBOSA H. B. Brady.

Cassidulina subglobosa H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p.

60; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 430, pi. 54, figs. 17, a-c—
H. B. Brady, Parker, and Jones, Trans. Zool. Soc, London, vol. 12, 1888,

p. 221, pi. 43, figs. 12-14.

—

Egger, Abh. kon. bay. Akad. Wiss. Munchen,
CI. n, vol. 18, 1893, p. 304, pi. 7, figs. 41, 42, 52, 53.—Goes, Bull. Mus. Comp.
Zool., vol. 29, 1896, p. 49.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 293,

pi. 38, figs. 4.—Chapman, Journ. Linn. Soc, vol. 30, 1907, p. 33, pi. 4, fig.

84.—Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 140.

Description.—Test with an oval outline, subglobular, inequilateral,

somewhat compressed on the two faces, the peripheral border broadly

Fig. 152.—Cassidulina subglobosa. X 30. a, ventral view; b, side view; c, dorsal view.

Tounded; chambers few, somewhat inflated; sutures slightly depressed,

wall calcareous, perforate, smooth; aperture fairly broad and short,

looplike or oval; color, white.

Diameter, 0.50 -1.00 mm.
Distribution.—The two stations in the Northwest Pacific from

which Brady records this species are in 2,300 and 2,950 fathoms.

Goes records the species from the southeastern part of the area

in 770-1,201 fathoms, and Bagg found it in material from three

Albatross stations near the Hawaiian Islands, H4430, H4571, and

H4585, in 384-1,259 fathoms. In the Nero material this species

was very common in the area between Guam and Japan at an average

depth of about 1,500 fathoms. Specimens from the Albatross

material from off the coast of Japan were dredged in 130 and 200

fathoms. In the Tuscarora material this species occurred at several

stations: station 2, in 1,468 fathoms, near the Hawaiian Islands;

station 13, in 190 fathoms, off the coast of California; station 23, in
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1,964 fathoms, in the middle of the Pacific, south of Midway Island;

station 4 1 , in 530 fathoms, off California ; and station 83, in 282 fathoms,

off the western Aleutian Islands. Taken with the other records these

give a rather broad distribution, including most parts of the North

Pacific, as well as rather wide ranges in depth.

The species is very distinct from the others of the genus, the sub-

globose form, and the short oval or loop-like aperture serving to dis-

tinguish it at once.

CASSIDULINA ELEGANS Sidebottom.

Cassidulina elegans Sidebottom, Journ. Queckett Micr. Club, ser. 2, vol. 11,

1910, p. 106, pi. 4, figs. 1, b, c.

Description.—Test somewhat globular, somewhat compressed later-

ally; chambers numerous, distinct; sutures fairly deep; wall of the

distal border of the chambers often raised into a well-marked keel;

surface somewhat roughened ; aperture a curved loop-like slit, oblique,

with a raised border.

Diameter, 0.40-0.60 mm.
Distribution.—This species, recently described by Sidebottom from

the Southwest Pacific, occurred at four Nero stations between Guam
and Japan as follows, 1301, in 1,088 fathoms, 1308, in 1,040 fathoms,

1309, 891 fathoms, and 1464, in 891 fathoms.

This species is ornate with raised ridges and is at once distin-

guished from all other species of the genus.

CASSIDULINA BRADYI Norman.

Cassidulina bradyi (Norman, MS.) Wright, Proc. Belfast Nat. Field Club, App.,

1880, p. 152.—H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p. 59;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 431, pi. 54, figs. 6-10.—Egger,
Abh. k6n. bay. Akad.

Wiss. Miinchen, CI. n,

vol. 18, 1893, p. 304, pl.

7, figs. 38-40.—Goes,
Kongl. Svensk. Vet.

Akad. Handl., vol.25, No.

9, 1894, p. 44, pl. 8, figs.

423-426 ; Bull. Mus. Comp.
Zool.,vol.29,1896,p.49.—

Sidebottom, Mem. Proc.

Manchester Lit. Philos.

Soc, vol. 49, No. 5, 1905,

p. 17, pl. 3, fig. 10.

Description.—Test elon-

gate, compressed, the early

portion spirally coiled, the

later chambers forming an uncoiled biserial series; lateral faces convex;
peripheral border thin, either acute or (usually) somewhat rounded

;

chambers fairly long, very slightly inflated; suture very slightly

Fig. 153.—Cassidulina bradyi. X 60. a, view from
DORSAL SIDE; 6, APERTURAL VIEW; C, SIDE VIEW.
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depressed; wall calcareous, smooth; aperture broad and short, loop-

like or oval on the inner face of the chamber; color, white.

Length, 0.40-0.80 mm.
Distribution.—Brady records this species from two North Pacific

stations, in 95 fathoms, off the Philippines and, in 345 fathoms, on the

Hyalonema-ground south of Japan. I have had specimens from

Nero station 1464, in 891 fathoms, near Guam; station 170, in 1,990

fathoms, off Midway Island, and station 2049, in 2,226 fathoms, near

the Hawaiian Islands. There is a single specimen of this species

from Tuscarora station 47, in 1,499 fathoms, in the Western Pacific.

This species is interesting in showing the development of an uncoiled

form, a process which is carried still farther by the following.

CASSIDULINA PARKERIANA H. B. Brady.

Cassidulina parkeriana H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p. 59;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 432, pi. 54, figs. 11-16.—

Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. n, vol. 18, 1893, p. 304,

pi. 7, fig. 37.

Description.—Test elongate, cylindrical, the very early portion spi-

rally coiled, the later chambers forming an uncoiled biserial series,

making up the larger part of the test, circular in crosssection ; chambers

broad and high, considerably inflated; sutures much depressed; wall

calcareous, smooth ; aperture very

broad and short, occasionally sub-

circular, often with a broad tooth-

like plate nearly filling the opening;

color, white.

Length, 0.50-0.65 mm.
Distribution.—This species has not

been previously recorded from the

North Pacific. Brady's specimens

were dredged by the

Challenger among the

islands on the west

coast of Patagonia,

and our specimens are

from the same coast

of the Pacific. Single

specimens were ob-

tained at Albatross

stations D2S06, in 1,379 fathoms, near the Galapagos, and D3608, in

276 fathoms, in the Bering Sea.

The species carries the uncoiling to an extreme and develops a

cylindrical test with the aperture nearly terminal and rounded, but

keeps to the biserial condition, although in some specimens the

chambers nearly separate those adjacent.

-Cassidulina parkeriana. X 50. a, apertural view;

b, ventral view; c, dorsal view.
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Genus EHRENBERGINA Reuss, 1850.

Ehrenbergina Reuss (type, E. serrata Reuss), Denksehr. Akad. Wiss. Wien.vol. 1,

1850, p. 377.—H. B. Brady, Rep Voy Challenger, Zoology, vol. 9, 1884,

p. 433.

Cassidulina (part) d'Orbigny, Foram. Amer. Merid., 1839, p. 57.

Description.—Test free, composed of numerous chambers arranged

biserially about an elongate axis, evenly united on the dorsal border

but forming a deep groove on the ventral border, generally triangular

in cross section; wall calcareous; aperture elongate, nearly at right

angles to the edge of the chamber, smooth or ornamented with spines

or ridges.

Brady, in the Challenger Report, speaks of this genus as almost

confined to the southern hemisphere. This has been largely due to

lack of material, in the Pacific at least, for in the present work it

has been found at a great many stations and often in very consider-

able numbers.
EHRENBERGINA SERRATA Reuss.

Ehrenbergina serrata Reuss, Denksehr. Akad. Wiss. Wien, vol. 1, 1850, p. 377,

pi. 48, fig. 7.—Bronn, Leth. Geog., ed. 3, vol. 3, 1853-G, p. 231, pi. 35,

figs. 25 a-c.—Schwager, Boll. Roy. Com. Geol. Ital., vol. 8, 1877, p. 26,

pi. 68.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 434,

pi. 55, figs. 2-7.

—

Egger, Ahh. kon. bay. Akad. Wiss. Munchen, CI. n, vol.

18, 1893, pi. 7, figs. 30-32.—Goes, Kongl. Svensk. Vet. Akad. Handl., vol. 25,

No. 9, 1894, p. 44, pi. 8, figs. 428^30.—Chapman, Proe. Zool. Soc. London,

1895, p. 26.—Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 140.

Ehrenbergina serrata, var. trigona Goes, Bull. Mus Comp. Zool., vol. 29, 1896,

p. 49.

Textula-ia triquetra Munster, var., Goes, Kongl. Svensk. Vet. Akad. Handl.,

vol. 19, No. 4, 1882, p. 83, pi. 6, figs. 181, 182.

Description.—Test longer than wide, of several chambers, arranged

biserially about a central axis, on the dorsal side meeting evenly to

form a smooth surface, on the ventral often leaving a deep groove

between the two adjacent series of chambers, or smooth; test trian-

gular, ovoid, or biconvex in transverse section; angles of the test

carinate, often produced into short spines; wall calcareous, finely

perforate; aperture an elongate, somewhat curved slit; color white.

Length about 0.5 mm.
Distribution.—There are a number of records published for this

species in the North racific. Brady, in the Challenger Report, records

it from but one station, in 2,340 fathoms. Goes found it in material

from two stations, off the west coast of America, Albatross stations

3375 and 3400, in 1,201 and 1,322 fathoms; Bagg records it from five

Albatross stations in the vicinity of the Hawaiian Islands, varying

in deDth from 367-1,544 fathoms. I have had material from thirty

or more stations in the North Pacific. It was found in material from

Albatross station D2S00 in 1,379 fathoms near the Galapagos Islands;

it occurred several times in the line of soundings from San Francisco



102 BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

to the Hawaiian. Islands, in 392-2,615 fathoms, and in the Nero
material from about the Hawaiian Islands and Guam, and is

common between Guam and Japan
at many stations. Among variously

scattered Tuscarora stations it oc-

curs in 500 fathoms just south of

the Aleutian Islands. It is a fairly

common constituent of globigerina-

ooze and volcanic muds in a num-
ber of areas of the

North Pacific, accord-

ing to the data avail-

able.

There seems to be

some variation in the

shape and the amount
of spinosity developed.

In general the more
triangular forms are

most spinose and the

Fig. 155.—E:irenb.ercuna serrata. X 75. a, ventral view; 6, dorsal view; c, ride view;

d, apertural view.

biconvex forms often almost smooth and frequently with the long

axis of the test considerably curved.

EHRENBERGINA HYSTRIX H. B. Brady.

Ehrenbergina hystrix H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p. 60;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 434, pi. 55, figs. 8-11.—Flint,

Bull. 55, U. S. Nat. Mus., 1905, pp. 16, 19.

Description.—Test free, biserial, nearly as broad as long, stout;

dorsal border with spines often coalescing laterally to make a fringe-

like projection, later chambers smooth dorsally, the lateral margins

and ventral portion with large stout spines, the last developed cham-

ber often smooth and somewhat inflated, marked with fine raised

lines running radially outward from the aperture; wall fairly thick,

calcareous; aperture elongate, rounded at the inner end; color white.

Length up to 1 mm.
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Distribution.—The only published records for the North Pacific are

those of Flint, who found it in the Nero material from three stations.

I have found it in material from two of these same stations and from

a number of others, most of them northwest of the Hawaiian Islands.

It occurred also near the Bonin Islands and at one Albatross station,

H2902, east of the Hawaiian Islands. All of these records are from

Fig. 156.—Ehrenbergina hystrix. X 40. a, ventral view; b, dorsal view; c, side view;

d, APERTURAL VIEW.

rather deep water, ranging from 1,321-2,203 fathoms, mostly from

globigerina ooze.

The Challenger records for this species are all from the South Pacific,

in rather deep water. This species is much more robust than the

preceding; the shorter and stouter spines and the broad last formed

chamber with its ornamentation of radial lines and the shape of the

aperture are all very different from the conditions seen in E. serrata.
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strigosa, Bolivina 49

Bigenerina 27

arenacea 29

digitate 28

fimbriate 46

nodosaria 27

Bolivina 31

acaulis 36

asnariensis 44

alata 35

amygdalaeformis 42

1 ipyrichi 34

alata 35, 42

carinata 35

(Bifarina) porrecta 48

strigosa 49

compacta 36

costata 43

decussate 47

dilatata 33

hantkeniana 41, 42

karreriana 40, 41, 85, 86

carinata 41

limbata 47

Page.
Bolivina lobata 46, 49

st rigosa 49

nobilis 39

plicata 43

porrecta 48

punctata 32, 40, 44

quadrilatera 24

robusta 36

compacta 36

schwageriana 38

semialata 37, 42

semicostata 43

seminuda 34

spinescens 46

subangularis 45

textilarioides 46

bradyi, Cassidulina 99

Clavulina 73

Gaudryina 67

Verneuilina 54

Brizalina amariensis 44

buchiana, Bulimina 40, 85, 88

bulbosa, Spiroplecta 5

presli 85

Bulimina 52, 76, 88

aculeata 84, 86

affinis 78

buchiana 40. 85, 88

contraria 89

elegans 82

exilis 82

elegantissima ( var. ) 89

ellipsoides 77

elongata 79

inflate 84

marginata 76, 83

ovate 77

polystropha 53

presli aculeata 86

buchiana 85

elegantissima 89

marginata 83

punctata 32

schrel >< rsii 94

punctata 44

pupoides 80, 88

marginata 83

spinulosa 86

pygmsea 54

pyrula 78

spinescens 78

rostrate ,87

subornata 88

subteres 89

torta 81
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Bulimina williamsoniana 77, 90

Bulimisella 77,88

contraria 89

declivis 89

clegantissinia 89

sub teres 89

Buliminina? 76

Buliminoides 9°

williamsoniana 90

candeiana, Textularia 12

sagittula 12

eaperata, Clavulina 71

Trit axia 61, 71

carinata, Bolivina beyrichi 35

karreriana 41

Textularia 1"

carinatum, Plecanium 17

Cassidulina 95, 101

bradyi 99

crassa 97

elegans 99

jonesiana 89

laevigata 95. 9G

crassa 97

obtusa 97

parkeriana 100

subglobosa 97, 98

Cassidulininae 95

catenata, Textularia 23

chilostoma, Gaudryina 68, 69

Textilaria 69

Chrysalidina 60

dimorpha 60

gradata 60

Clavulina 71, 72

angularis 74

bradyi 73

eaperata 71

communis 72

cylindrica 73

elegans 27

parisiensis 72, 75

clavulina, Valvulina triangularis 74

communis, Clavulina 72

Verneuilina 72

compacts, Bolivina 36

robusta 36

concava, Textularia 22

concavum , Plecanium 22

conica, Valvulina 58

triangularis 58

contraria, Bulimina 89

Buliminella 89

Rotalina 89

convexa, Gaudryina 66

costata, Bolivina 43

crassa, Cassidulina 97

laevigata 97

crassisepta, Textularia 24

crescentiformis, Textularia 21

cylindrica, Clavulina 73

deeussata, Bolivina 47

Dentalina 49

subnodosa 51

digitata, Bigenerina 28

Textularia agglutinans 28

Page.
dilatata, Bolivina 33-

dimorpha, Chrysalidina 60

dubia, Haplostiche 74

Ehrenbergina 101

hystrix 102

serrata 101, 103

trigona 101

elegans, Bulimina 82

exilis, Bulimina 82

elegantissima, Bulimina var 89

presli 89

ellipsoides, Bulimina 77

elongata, Bulimina 79

exilis, Bulimina, elegans 82

filiformis, Gaudryina ' 70

fimbriata, Bigenerina 46

fistula, Textularia agglutinans. 10

fistulosa, Textularia agglutinans 10

flabelliformis, Pavonina 30

flabelloides, Pavonina 30

flintii, Gaudryina 63

Textularia 21

folium, Textularia 19

fusca, Rotalina 59

Valvulina 59

Gaudryina 62

apicularis 69

baccata 68

bradyi 67

' chilostoma 68,69

convexa 66

filiformis 70

flintii 63

jonesiana 66

paupercula 66

pseudofiliformis 70

pupoides 62, 67

chilostoma 69

chilostomella 69

quadrangularis 65

rugosa 62, 63, 64, 66

scabra 62

siphonella 69, 70

subrotundata 63, 64

triangularis 65

wrightiana 66

goesii, Textularia 15

gradata, Chrysalidina 60

gramen, Textularia 8

Grammostomum 5

hantkeniana, Bolivina 41,42

Haplostiche dubia 74

Heterostomella 62

horrida, Textularia 10

hystrix, Ehrenbergina 102

inconspicua, Textularia 18

inflata, Bulimina 84

Textularia solita 20

Textularioides 26

irregularis, Rhabdammina 57

jonesiana, Cassidulina 89

Gaudryina 66

jugosa, Textularia sagittula 13

karreriana, Bolivina 40,41,85,86

carinata, Bolivina 41

laevigata, Cassidulina 95, 96
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laevigata, crassa, Cassidulina 97

limbata, Bolivina 47

Jobata, Bolivina 46, 49

strigosa, Bolivina 49

marginata, Buliinina 76, 83

presli 83

pupoides 83

milletti, Textularia 13

nobilis, Bolivina 39

nodosa, Nodosaria 51

Nodosaria 49

nodosaria, Bigenerina 27

Nodosaria nodosa 51

nodosaria, Textularia agglutinans 27

obtusa, Cassidulina 97

parisiensis, Clavulina 72, 75

Yalvulina 75

parkeriana, Cassidulina 100

paupercula , Gandryina 66

Pavonina 30

flabelliformis 30

flabelloides 30

pineiformis, Polymorpha 86

Plecanium 5

carinatum 17

concavum 22

Pleurostomella 49

alternans 50

spinosa 51

subnodosa 51

plicata, Bolivina 43

Polymorpha pineiformis S6

Polymorphina 52

polystropha, Bulimina 53

Verneuilina 53

porrecta, Bifarina 48

Bolivina 48

(Bifarina) 48

presli aculeata, Bulimina 86

buchiana, Bulimina 85

Bulimina 40, 85. 88

elegantissima, Bulimina 89

marginata, Bulimina 83

punctata, Bulimina 32

schriebersii, Bulimina 94

propinqua, Verneuilina 53, 57. 67

pseudofiliformis, Gaudryina 70

punctata, Bolivina 32. 40. 44

Bulimina 44

pupoides, Bulimina 80. 88

chilostoma, Gaudryina 69

chilostomella, Gaudryina 69

Gaudryina 62, 67

marginata, Bulimina 83

spinulosa , Bulimina 86

pusilla , Verneuilina 57

pygmsea, Bulimina 54

Verneuilina 54, 55

pyrula, Bulimina 78

spinescens, Bulimina 78

quadrangularis, Gaudryina 65

quadrilatera, Bolivina 24

Textularia 24

Rhabdammina irregularis 57

rhomboidalis, Textularia 16

robusta, Bolivina 36

compacta, Bolivina 36

Page.
rostrata, Bulimina 87

Rotalina 5g
contraria 89

fusca 59
rotundata, Verneuilina 55
rugosa, Gaudryina 62, 63, 64, 66

Textularia 21

sagittula at rata. Textularia 7

candeiana, Textularia 12
jugosa, Textularia 13

scabra, Gaudryina 62
schriebersiana, Virgulina 94
schriebersii, Bulimina preslii 94
schwageriana, Bolivina 38
semialata, Bolivina 37. 42
semicostata, Bolivina 43
seminuda, Bolivina 34
serrata, Ehrenbergina 101, 103

trigona, Ehrenbergina 101

siphonella. Gaudryina 69, 70
siphonifera, Spiroplecta 17

Textularia 17
solita inflata, Textularia 20
spinescens, Bolivina 46

Bulimina pyrula 78
spinosa, Pleurostomella 51

spinulosa, Bulimina pupoides 86

Verneuilina 52
Spiroplecta 4

bulbosa 5
siphonifera 17

Spiroplectinae 4

squamosa, Virgulina 91

striata, Virgulina subsquamosa 93
stricta, Textularia n
strigosa, Bolivina (Bifarina) 49

lobata 49

subangularis, Bolivina 45

subdepressa, Virgulina 93

subglobosa, Cassidulina 97,98

subnodosa, Dentalina 51

Pleurostomella 51

subornata, Bulimina 88

subrotundata, Gaudryina 63, 64

subsquamosa striata, Virgulina 93

Virgulina 92

subteres, Bulimina 89

Buliminella 89

Textilaria 5

chilostoma 69

triseriata 55

textilarioides, Bolivina 46

Textularia 5, 52, 61

abbreviata 14

agglutinans 9, 21

digitata 28

fistula 10

fistulosa 10

nodosaria 27

aperturalis 20

aspera 14

candeiana 12

carinata 17

catenata 23

concava 22

crassisepta 24

erescentiformis 21
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Textularia flint ii 21

fol ium 19

goesii 15

gramen 8

horrida 10

inconspicua 18

milletti 13

quadrilatera 24

rhomboidalis 16

rugosa 21

sagittula atrata 7

candeiana 12

jugosa 13

var 15

siphonifera 17

solita inflata 20

stricta 11

t ricarinata 61

triquetra var 101

t rochus 15

Textulariidae 2

Textulariinae 5

Textularioides 26

inflata 26

texturata, Virgulina 95

triangularis, austriaca, Valvulina 59

clavulina, Valvulina 74

conica, Valvulina 58

Gaudryina 65

Valvulina 58

tricarinata, Textularia 61

Tritaxia 61

Verneuilina 52

trigona, Ehrenbergina serrata 101

triquetra, var. Textularia 101

triseriata, Textilaria 55

Tritaxia 61, 71

caperata 61,71

Pago.
Tritaxia tricarinata 61

Tritaxilina 71

caperata 71

trochus, Textularia 15

Valvulina 58, 72

angularis 74

austriaca 59

conica 58

fusca 59

parisiensis 75

triangularis 58

austriaca 59

clavulina 74

conica 58

Verneuilina 52, 72

aflixa 56

bradyi 54

communis 72

polystropha 53

propinqua 53, 57, 67

pusilla 57

pygmaea 54, 55

rotundata 55

spinulosa 55

tricarinata 52

Verneuilininae 52

Virgulina 91

schreibersiana 94

squamosa 91

subdepressa 93

subsquamosa 92

striata 93

texturata 95

Vulvulina alata 35

williamsoniana, Bulimina 77, 90

Buliminoides 90

wrightiana, Gaudryina 66
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