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INTRODUCTION.

The present volume is the fifth of a series dealing with the Fora-
minifera of the North Pacific Ocean. It contains the Foraminifera
included in the family Rotaliidee. The first part, 1ssued in 1910,
included the families Astrorhizidee and Lituolidee; the second part,
issued 1n 1911, the family Textulariidee; the third part, issued in
1913, the family Lagenide; and the fourth part, issued i1n 1914,
included the families Chilostomellide, Globigerinide, and Nummu-
htide. Part six, the last, will be devoted to the Miliolidee.

JOSEPH AUGUSTINE CUSHMAN.
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A MONOGRAPH OF THE FORAMINIFERA OF
THE NORTH PACIFIC OCEAN.

ROTALIIDA.

By JoseEpH AucusTINE CUSHMAN,
Of the Boston Society of Natural History.

INTRODUCTION.

This fifth part of the work on the North Pacific Foraminifera deals
with the single family Rotaliide. In its natural order this family
comes before the Nummuhtide which was the last family treated
in the fourth part but which was taken up there in order to better
balance the parts, as previously explained.

The members of this family have been widely known and well
worked and the new species are not very numerous. However, in
some genera the species seem to be more or less localized and often
prove to be new. Such genera as Spimllina and Discorbis are very
apt to have new species wherever found.

If the collections which were available for the present paper had
included a greater amount of material from shallow water of the
tropical portion of the North Pacific, there would undoubtedly have
been a larger number of new forms and a greater number of species,
as certain genera are especially abundant under such conditions.

It is interesting to note again the occurrence of a considerable
number of really tropical species up to the southern coast of Japan,

as has been mentioned 1 previous parts.

In order to have for comparison original figures of many of the
species where later authors have included widely differing forms, a
series of outhne figures has been introduced in the text adapted
from the type figure of the species whenever practicable, otherwise
from typical figures of subsequent authors.

SYSTEMATIC TREATMENT.

- A systematic presentation of the famuly follows, the arrangement
of the data being the same as in preceding parts of this monograph.

1
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Family 8. ROTALIIDZE.

Test calcareous, perforate, composed usually of numerous chambers,
except in the subfamily Spirillinine, early chambers coiled, and
later chambers in typical genera spirally coiled so that the chambers
are all visible from the dorsal side and only those of the last formed
coil from the ventral side, convexity of the two sides varying greatly;
later development in specialized genera being columnar or even
arborescent.

This family is one with a great variety of form and a wealth of
ornamentation especially in tropical species. Some of the genera,
such as Pulvinulina, make up a considerable percentage of Globigerina
ooze and as such are very numerous and widely distributed. Others,
such as Tinoporus often make up a considerable mass of the foram-
iniferal content of certain tropical shore sands, as in the Philippines
and elsewhere.

There is a regular gradational development, although broken here
and there from the simple coiled, nonseptate Spirillina to Lotalia,
where there is a tendency to complex form in supplemental skeleton
and internal tubular system reminding one of the Nummuhtide.

Subfamily 1. SPIRILILININ _4L.

Test free or attached, composed of a proloculum and a long coiled
tubular second chamber; variously ornamented; aperture at the end
~ of the tube; wall calcareous, perforate.

This subfamily with the single genus Spimlline 1s an excellent
parallelism in the Rotalide with the genus Ammodiscus 1n the
Lituolidee and Cornuspira in the Miliolidee. There 1s a considerable
range of form and ornamentation, and most of the species are char-
acteristic of comparatively shallow water especially in the Tropics.

Genus SPIRILLINA Ehrenberg, 1841.

Spirillina EBRENBERG (type, Spirtllina vivipara Ehrenberg), Abh. Akad. Wiss.
Berlin, 1841, p. 422.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 629.

Operculina Reuss (part), Denkschr. Akad. Wiss. Wien, vol. 1, 1849, p. 370 (not
Operculina d’Orbigny, 1826).
Cornuspira SCHULTZE (part), Organ. Polythal., 1854, p. 41.

Description.—Test typically free, occasionally attached, spiral,
composed of a subcircular or ovoid proloculum and a long undivided
tubular second chamber, coiled regularly in one plane; wall hyaline
and perforate; surface smooth or variously ornamented; aperture
formed by the open end of the tube.

The genus Sprillina 1s composed of few species, most of which are
minute. They are found usually in comparatively shallow water

and seemingly most often on muddy bottoms. Some species seem
to prefer the mud of coral reefs.
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In its general simple structure this genus is analogous to Cornu-
spira among the imperforate calcareous forms and to Ammodiscus
among the arenaceous forms. By some authors these have been
classed together but it seems merely a case of parallelism as 1s found
among so many of the various groups of the Foraminifera.

SPIRILLINA VIVIPARA Ehrenberg.

Plate 1, figs. 1, 2

Spirillina vivipara EHRENBERG, Abh. Akad. Wiss. Berlin, 1841, p. 442, pl. 3,

fie. 41.—WiLLiaMsoN, Mem. and Proc. Manchester Lit. and Philos. Soc.,
ser. 2, vol. 8, 1848, p. 45, pl., fig. 34.—PARKER and JoNES, Ann. Mag. Nat.
Hist., ser. 2, vol. 19, 1857, p. 284, pl. 11, fig. 46; Philos. Trans., vol. 155,
1865, p. 397, pl. 15, fig. 28.—MogEBIUs, Beitr. Meeresiauna Insel Mauritius,
1880, p. 88, pl. 8, figs. 1, 2.—GoEs, Kongl.
Svensk. Vet. Akad. Handl., vol. 19, 1882, p.
108, pl. 7, fig. 272.—H. B. BrRaDY, Rep. Voy.
Challenger, Zoology, vol. 9, 1884, p. 630, pl.
85, figs. 1-5.—BaALKwIiLLand WriGHT, Trans.
Roy. Irish Acad., vol. 28 (Sc1.) 18853, p. 348,
pl. 12, fig. 32.—BtTscHLI, Morph. Jahrb.,
vol. 11, 1886, p. 84, pl. 6, fig. 12.-—EGGER,
Abh. koén. bay. Akad. Wiss. Miinchen, Cl. 11, |
vol. 18, 1893, p. 394, pl. 18, figs. 56-58; vol. 21, (1 Y/
1899, p. 18, pl. 1, figs. 50, 51.—FrINT, Rep. Fig. 1.—SPIRILLINA VIVIPARA EHREN-
U. S. Nat. Mus., 1897 (1899), p. 326, pl. 71,  BERG. X 100. g, FRONT VIEW; ),
fig. 4 —Mmrerr, Journ. Roy. Micr. Soc.,  APERTURAL VIEW. (ADAPTED FROM
1903, p. 693.—RHUMBLER, Zool. Jahrb., DRADY)
Abth. Syst., vol. 24, 1906, p. 32, pl. 2, fig. 7.—CHAPMAN, Journ. Quekett
Micr. Club, ser. 2, vol. 10, 1907, p. 133.—SipeBorTOoM, Mem. and Proc.
Manchester Lit. and Philos. Soc., vol. 62, No. 13, 1908, p. 6, pl. 1, figs. 12-14;
pl. 2, figs. 1-3; vol. 54, No. 16, 1910 p. 24.

Ope’rculma punctata REUSS Denkschr Akad. Wiss. Wien, vol. 1, 1849 p. 370,
pl. 46, fig. 21.

Comuspi-ra perfomta ScHULTZE, Organ. Polythal., 1854, p. 41, pl. 2, fig. 22.

Spirillina perforata WiLLiaMsoN, Rec. Foram. Great Britain, 1858, p. 92, pl. 7,
fig. 202.

Description.—Test typically free, rarely adherent, planospiral,
coils of early portion in microspheric specimens at least narrow,
those of later coils much wider and of nearly uniform width, faces
sometimes flattened but more often concave on both sides; sutures
usually distinct and often considerably depressed; peripheral border
rounded; wall marked by conspicuous perforations, irregularly scat-
tered and most prominent on the last formed volutions; aperture
somewhat crescentic.

Diameter 0.4-0.75 mm.

Distribution.—Brady records the occurrence of this species in the
North Pacific without definite station. Rhumbler records it both

from Laysan and the Chatham Islands. I have found the species
but a few times in the material at my disposal, largely due, I sup-

pose, to the fact that it was with few exceptions from fairly deep
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water. A single specimen occurred at each of two Albatross stations
D4309 and D4310, and it also occurred off Guam, Nero station 1466.

SPIRILLINA VIVIPARA Ehrenberg, var. REVERTENS Rhumbler.

Plate 1, figs. 3-6.

Spirillina vivipara H. B. BRaDY (part), Rep. Voy. Challenger, Zoology, vol. 9,
1884, pl. 85, fig. 5 (not figs. 1-4).

Spirillina vivipara, var. revertens RHUMBLER, Zool.
Jahrb. Abth. Syst., vol. 24, 1906, p. 32, pl. 2,

figs. 8-10.

Description.—Test differing from typical S.
vivipara in the coiling of the test which is reg-
ular in the early ones, then the growing end
of the test turns under the disk and grows in-
ward so that finally it approaches the middle

F1G. 2.—SPIRILLINA VIVIPARA,

Of t’he under Slde' VAR. REVERTENS RHUMBLER.
Diameter 0.07 to 0.15 mm. X 250. (AFTER TYPE FIGURE OF

Distribution.—This variety was found by RHUMBLER.)
Rhumbler in material both from Laysan and Chatham Islands. 1

have had no material referable to this variety.

SPIRILLINA TUBERCULATA H. B. Brady.
Plate 1, figs. 7-9; plate 2, fig. 3.

Spirillina tuberculata H. B. BrADY, 1n Siddall, Proc. Chester Soc. Nat. Sci., pt. 2,
1878, p. 50; Quart. Journ. Micr. Sci., vol. 19, 1879, p. 279, pl. 8, fig. 28a, b,
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 631, pl. 85, figs. 12-16.—EGGER,
Abh. kon. bay. Akad. Wiss. Miinchen, CIl. 11, vol. 18, 1893, p. 395, pl. 18,
figs. 62, 63.

F1G8. 3, 4 —SPIRILLINA TUBERCULATA H. B. BRADY. 3, FRONT VIEW, X 45; 4, APERTURAL VIEW, X 50.
(FIGURES FROM TYPE FIGURES GIVEN BY BRADY.)

Description.—Test free, planospiral, usually slightly asymmetrically
coiled, flattened or slightly concave on the dorsal face, slightly exca-
vated at the umbilicus in microspheric specimens; peripheral border
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usually rounded; wall covered with a secondary deposit of calcareous
material obscuring the sutural depressions of all but the final coil,
ornamented over the whole exterior with numerous raised tubercles
usually more prominent on the dorsal face; aperture somewhat
crescentic.

Diameter 0.5 to 1 mm.

Distribution.—Brady gives the only North Pacific record for this
species. It was obtained by the Challenger off the coral reefs of
Honolulu, Hawaiilan Islands, in 40 fathoms. Bagg does not record
it from this region, but his material, as was that which I have had,
came from deeper water. Apparently from Brady’s figures of this
species hg had both microspheric and megalospheric forms of the
species.

SPIRILLINA LIMBATA H. B. Brady.

Plate 2, figs. 1, 2.

Spirillina limbata H. B. BrRapy, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 278,
pl. 8, fig. 26a, b; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 632, pl. 85,
figs. 18-21.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen, CI. 11, vol. 18,

1893, p. 395, pl. 18, figs. 43, 44.—FLiNT, Rep. U. S.

Nat. Mus., 1897 (1899), p. 326, pl. 71, fig. 5.—MILLETT,

Journ. Roy. Micr. Soc., 1903, p. 694.

Description.—Test planospiral, concave on
both sides or merely flattened, composed of
numerous regular coils; peripheral border
a 4 square; wall smooth, the sutural hine marked
o5 Semmima Liveara H.p. Py @ raised ridge of calcareous material, per-

Brapy. X 60. a, FronT viEW; forations small and inconspicuous; aperture
b, APERTURAL VIEW. (ADAPTED
PROM BRADY.) somewhat compressed.

Diameter 0.42-0.85 mm.

Distribution.—In the Challenger report Brady records this species
as occurring at one Challenger station in the North Pacific, but does not

give depth or location.

SPIRILLINA LIMBATA H. B. Brady, var. DENTICULATA H. B. Brady.

Plate 3, figs. 1, 2.

Spirillina limbata H. B. BRaDY, var. denticulata H. B. Brapy, Rep. Voy. Chal-
lenger, Zoology, vol. 9, 1884, p. 632, pl. 85, fig. 17.

Description.—Test very similar in general to that of typical 8. lim~
bata, but differing in the denticulate character given to the carina of
the margin of the chamber by the buttress-like teeth which border 1t
along the 1nmer side.

Distribution.—This variety was described from the East Indian
region by Brady, but has not previously been recorded from the North
Pacific. I have had it from stations which have shown by their
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fauna that they are to be considered as belonging to the East Indian
fauna to a large extent. They are Gaspar Straits, North Pacific
Exploring Expedition, Capt. Rodgers; Nero station 1466 off Guam,
Tuscarora station, 27° 16’ N.; 141° 56’ E., in 108 fathoms, and
Albatross H4882 at the station in Colnett or Vincennes Strait, where
so many southern species were found.

SPIRILLINA LIMBATA H. B. Brady, var. PAPILLOSA, new varietv.
Plate 2, fig. 4

Description.—Test small, composed of a few coils, dorsal side with
the borders of the coil decidedly carinate, and more or less regularly
wavy, center depressed ; periphery sharply angled at the dorsal margin,
rounded at the ventral margin, obliquely sloping to the ventral margin
which is of smaller diameter than the dorsal; ventral surface strongly
papillose, apertural end of the coil cut back so that the periphery 1s

considerably extended.

Diameter about 0.3 mm.

Distribution.— Type-specimen from Nero station 2039 in 24 fath-
oms, near the Hawaiian Islands. (Cat. No. 9023, U.S.N.M.)

This variety differs from the typical in the fewer chambers, more
prominent and wavy carina, and the papillose ventral surface which

in the typical form 1s smooth.
Specimens of this variety were later obtained from Nero station

1466 in 234 fathoms off Guam, and from Tuscarora station 2, lat. 27°
16’ N.; long. 141° 56’ K., in 108 fathoms.

SPIRILLINA INZQUALIS H. B. Brady.
Plate 3, fig. 3.

Spirillina inzqualis H. B. BrRaADY, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 278,

pl 8, fig. 256a, b; Rep. Voy. C’kallcngefr Zoology, vol. 9 1884, p. 631, pl. 85,
figs. 8-11.—EGGER, Abh kén. bay. Akad.
Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 394,
pl. 18, figs. 40—42.—MILLETT, Journ. Roy.
Micr. Soc., 1903, p. 693.—RHEHUMBLER, Zool.

Jahrb., Abt. Syst., vol. 24, 1906, p. 34, pl. 2,
" fig. 12.—CrAPMAN, Proc. Roy. Soc. Victoria,

vol. 22, 1910, p. 282.

Description.—‘Test free or ad-
; herent, discoidal, relatively thick;
FI1G. 6.—~SPIRILLINA INAEQUALIS H. B. BRADY. COBSIStlng Of four Or ﬁve COHVOIU-

% 120. @, ¥ront view; b, sme view. tions: inferior (adherent) surface
(ADAPTED FROM BRADY.) flat, broader than the superior; su-

perior face concave, or excavated at the umbilicus; periphery oblique,
margin acute or subcarinate. Shell-wall coarsely perforated; surface
uneven, often decked with slightly raised bosses or tubercles.

‘““ Diameter 1/80th inch (0.3 mm.,).”
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Distribution.—One of the stations from which this species was
described by Brady is off the coral reefs of Honolulu, Hawaiian
Islands, in 40 fathoms, obtained by the Challenger. The only other
records for the species in this area are those given by Rhumbler, who
found a single specimen from Laysan Island and one from Chatham -

Island.
The description 1s from Brady.

SPIRILLINA DECORATA H. B. Brady.

Plate 5, figs. 1, 2.

Spirillina decorata H. B. Brapy, Rep. Voy. Challenger Zoology, vol. 9, 1884,
p. 633, pl. 85, figs. 22-25.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen,
Cl. 11, vol 18, 1893, p. 394, pl. 18, ﬁgs 64, 65.—MiLLETT, Journ. Roy. Micr.
‘Soc., 1903, p. 695. -——RHUM-
BLER, Zool.Jahrb., Abt. Syst.,
vol. 24, 1906, p. 33, pl. 2, fig.
11.

Description.—‘ Test{ree, dis-
coidal, bilaterally symmetrical
or nearly so; composed of six
or eight convolutions of asome-
what embracing tube. Lateral
faces shghtly concave, periph-
eral edge thin and subcarinate;
perforations obscure in thick-
walled specimens, the surfaces
of which become pitted and fur-
rowed; aperture of the adult PIITSL secomms I Dt x50 o
somewhat contracted and tri-  riGURE or THE TYPE.)
angular.

‘“PDiameter 130th inch (0.84 mm.) or more.”’

Distribution.—Rhumbler records and figures a single specimen of
this species from Laysan Island. This is the only record for the
North Pacific.

The description is from Brady.

SPIRILLINA OPERCULOIDES, new species.

Plate 4, fig. 2.

Description.—Test small, composed of numerous coils, slightly
umbonate on the dorsal surface; surface of dorsal side smooth except
the outer coil which is longitudinally striate; periphery rather
sharply rounded; ventral side slightly concave; the pores of the wall
giving the surface a pitted appearance, otherwise smooth.

Diameter 0.3 mm.
70175°—Bull. 71. pt. 5—15——2
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Distribution.—Type-specimen from Nero station 2038 in 34
fathoms, near the Hawaiian Islands (Cat. No. 9024, U.S.N.M.).

This species in its general form 1s somewhat similar to S. obconica
H. B. Brady, but is much less excavated below, 1ts surface ornamenta-
tion at once distinguishing it from that species.

SPIRILLINA GUTTATA, new species.
Plate 4, fig. 1.

Description.—Test spiral, circular in dorsal view, flattened above,
very slightly concave below; wall smooth except for the suture and
the slight ornamentation consisting of a single row of slight depres-
sions near the inner border of the chamber; suture decidedly de-
pressed, on the under side the central portion filled with a mass of
irregular shell material showing the coils indistinctly and having a
somewhat radiating appearance.

Diameter about 1 mm.

Distribution.—Tvpe-specimen (Cat. No. 9025, U.S.N.M.) from Alba-
tross station H4881, off Japan in 316 fathoms.

In much tropical material there are found specimens which seem
referable to this genus. Especially when the growing edge 1s broken
and appears as a well defined opening the specimens seem at first
sicht to belong to Spirillina. One such specimen 1s here figured,
plate 4, figure 3. After the specimen was figured others came to
hand which were more nearly perfect and which seemed to show
convincingly that it was a Gastropod operculum of some sort instead

of a Spirillina.
Subfamily 2. ROTALIN,A.

Test spiral, rotaliform, rarely evolute, very rarely irregular or
acervuline; chambers numerous, distinct or in some few species
largely obscured by shell growth, early chambers in all distinctly
rotaliform.

This subfamily shows a very great range of characters, such genera
as Discorbis and Polytrema, for example, seeming entirely unrelated
until the early chambers of each are compared.

Genus PATELLINA Williamson, 18588.

Patellina WILLIAMSON (type, P. corrugata Williamson) Recent British Forami-
nifera, 1858, p. 46.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 633.

Description.—Test conical in form or plano-convex; the early
chambers spirally arranged, later ones long and becoming annular
or nearly so about the periphery; chambers of living forms usually
simple but often partially divided by internal septe, visible from the
exterior; aperture elongate, at the inner border of the chamber.
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This genus, represented among the fossils by large, striking and
often comphcated tests, 1s, In recent species, represented by small,
rather simply constructed tests. In the fossil forms there is usually
a central core of deposited material about which are the chambers
themselves.

This 1s evidently a genus which is surviving only by its simplest
species, the more complex forms having become extinct in past

geological periods.

PATELLINA CORRUGATA Williamson.

Plate 7, fig. 1.

Patellina corrugata WiLLiAMsoN, Rec. Foram. Great Britain, 1858, p. 46, pl. 3,
figs. 86-89.—CARPENTER, PARKER, and JoNEs, Introd. Foram., 1862, p. 229,

F1G. 8. —PATELLINA CORRUGATA WILLIAMSON. (ADAPTED FROM WILLIAMSON’S ORIGINAL FIGURES.)
@, DORSAL VIEW; b, SIDE VIEW; ¢, VENTRAL VIEW.

pl. 13, figs. 16, 17, text-figs. 37, 38.—PARKER and JoNEs, Philos. Trans.,
vol. 155, 1865, p. 398, pl. 15, figs. 29a-c.—ScEWAGER, Boll. Com. geol. Ital.,
vol. 8, 1887, p. 26, pl., fig. 58.—BUrscaLI, in Bronn, Klassen und Ordnungen
Thier-Reichs, 1880, p. 208, pl. 9, fig. 9.—H. B. Brapy, Rep. Voy. Challenger,
Zoology, vol. 9, 1884, p. 634, pl. 86, figs. 1-7.—EGGER, Abh. kén. bay. Akad.
Wiss. Miinchen, Cl. i, vol. 18, 1893, p. 393, pl. 15, figs. 70-72.—GoEs, Kongl.
Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 92.—ScHAUDINN, Sitz.
Ges. Nat. Freunde zu Berlin, No. 19, 1895, p. 181, text-fie.—SCHLUMBERGER,
Feuille Jeunes Nat., ser. 3, ann. 26, 1896, p. 129, text-fig.—WRrIiGHT, Geol.
Mag., ser. 4, vol. 7, 1900, p. 100, pl. 5, fig. 20.—MiLLETT, Journ. Roy. Micr.
Soc., 1903, p. 696.—RHUMBLER, Zool. Jahrb., Abth. Syst., vol. 24, 1906,
p. 35.—CrAPMAN, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 134,
pl. 10, fig. 7.—SipEBOTTOM, Mem. and Proc. Manchester Lit. and Philos.
Soc., vol. 52, No. 13, 1908, p. 9.—CusHMAN, Proc. Boston Soc. Nat. Hist.,
vol. 34, 1908, p. 29, pl. 5, fig. 3.—S1pEBOTTOM, Mem. and Proc. Manchester
Lit. and Philos. Soc., vol. 54, No. 16, 1910.—CrapmAN, Journ. Linn. Soc.,
Zoology, vol. 30, 1910, p. 419.

Description.—Test usually free, conical, or plano-convex; early
portion composed of chambers spirally arranged, later ones elon-
gating and finally becoming annular or nearly so in the last-formed
portion of the test; chambers partially divided by internal septee
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which are visible from the exterior, showing clearly in the last-formed
chambers from the ventral side; somewhat umbilicate ventrally;
walls comparatively thin and translucent; aperture somewhat
elongate situated at the inner border of the chamber.

Diameter 0.138-0.636.

Distrabution.—The only North Pacific records for this species are
oiven by Rhumbler who found it in material from Laysan and from
Chatham Island, one specimen from each locality.

Genus DISCORBIS Lamarck, 1804%.

-~ Discorbis LAMARCK (type, D. vesicularis Lamarck), Ann. Mus., vol. 5, 1804, p. 183.
Discorbites .LAMARCK, Ann. Mus., vol. 5, 1804, p. 183.
Discorbina CARPENTER, PARKER and JoNEs, Introd. Foram., 1862, p. 203.—H.
B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 641.

Description.—Test free or attached, spiral and rotaliform, plano-
convex or biconvex, or modified variously in different species;
typically plano-convex with the ventral side flattened and the
dorsal convex; all chambers visible from the dorsal side, only those
of the last-formed coil visible from the ventral side; test composed
of several coils, usually three or four in the adult test; chambers
rather numerous; aperture a sht at the umbilical margin of the
ventral side of the chamber.

The various species of this genus show a considerable range of
characters, some of them such as D. tabernacularis being very different
from the typical form. As a rule they seem to be most common
i comparatively shallow water, and for this reason undoubtedly
the number which I have had 1s comparatively small as most of the
Albatross and Nero material has come from rather deep water.

DISCOREIS TURBO (4’Orbigny).
Plate 11, fig. 2.

Rotalia ( Trochulina) turbo p’OrBI1GNY, Ann. Sci. Nat., vol. 7, 1826, p. 274, No. 39;
Modeles, No. 73.-—PARKER, JoONES, and H. B. BrRApby, Ann. Mag. Nat. Hist,,
ser. 3, vol. 16, 1865, p. 30, pl. 2, fig. 68.—BassgT, Ann. Soc. Sci. Charente
Inf., 1884 (1885), p. 162, ng.

Rotalia turbo JoNEs and PARKER, Quart. Journ. Geol. Soc., vol. 16, 1860, p. 306.

Discorbina turbo CARPENTER, PARKER, and JONES, Introd. Foram., 1862, p. 200.—
Borscurr, in Bronn, Klassen und Ordnungen Thier-Reichs, vol. 1, 1880,
p. 206, pl. 9, fig. 10.—TERRIGI, Aiti Accad. Pont. Nuovi Lincei, vol. 35, 1883,
p. 193, pl. 3, figs. 35, 36.—H. B. Brapy, Rep. Voy. Challenger, Zoology,
vol. 9, 1884, p. 642, pl. 87, figs. 8a~c.—EGGER, Abhandl. kén. bay. Akad.
Wiss. Minchen, CL 11, vol. 18, 1893, p. 389, pl. 15, figs. 4244, —CHAPMAN,
Journ. Roy. Micr. Soc., 1896, p. 591, pl. 13, fig. 13.—MiLLETT, Journ. Roy.
Micr. Soc., 1903, p. 697.—DBaaa, Bull. U. S. Geol. Surv., No. 513, 1912, p. 81.

Description.—Test plano-convex; dorsal surface conically rounded,
ventral side flat or very slightly convex; peripheral margin rather
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sharp; chambers numerous, about six or seven in the last-formed
whorl, stout; sutures curved backward, slightly if at all depressed

above, ventrally somewhat depressed
toward the peripheral border, toward the
umbilicus broadly limbate, forming a
stellate pattern; surface with coarse per-
forations, on the ventral side the periph-
ery has a bordering carina with radial
markings; aperture a narrow slit at the
base of the chamber partially covered
with a valvular projection.

Diameter 0.50-0.85 mm.

Distribution.—Bagg records this spe-
cies from Albatross station 114694 1n 865
fathoms, off the Hawanan Islands, as
rare. The only material I have had was
from Albatross station H4882 off Blake
Reef, in Colnett or Vincennes Strait ofi
southern Japan.

DISCORBIS GLOBULARIS (d’Orbigny).
Plate 9, fig. 4.

Rosalina globularis p’ORBIGNY, Ann. Sci.
Nat., vol. 7, 1826, p. 271, pl. 13, figs. 1-4;
Modeles, No. 69.

Discorbinaglobularis CARPENTER,PARKER, and
JoNES, Intro. Foram. 1862, p.204, pl. 3,1ig.
1.—Dawsox, Can. Nat. ser. 2,vol.7,1874,
p. 253, fig. c.—MoEsBIUS, Beitr. Meeres-
fauna Insel Mauntius, 1880, p. 96, pl. 9,

F1G. 9.—DISCORBIS TURBO (D’ORBIGNY).
X 60. @, DORSAL VIEW; 0, SIDE VIEW,
¢, VENTRAL VIEW. (\ADAPTED FROM
BRADY.)

fie. 18.—H. B. Bravy,Rep. Voy. Challenger, Zoology, vol. 9, 1684, p. 643, pl.
86, figs. 8, 13.—H. B. BrapY, PARKER, and JoxNEs, Trans Zool. Soc. London,
vol. 12, 1888, p. 226, pl. 46, fig. 6.—TERRIGI, Mem. Accad. Lincel, scr. 4, vol.
6, 1889, p. 115, pl. 6, fig. 20.—EcGcER, Abh. kon. bay. Akad. Wiss. Miinchen,
Cl.11, vol. 18, 1893, pl. 15, figs. 7-9.—GoEs, Kongl. Svensk. Vet. Akad. Handl.,
vol. 25, No. 9, 1894, p. 94, pl. 15, fig. 793.—CHAPMAN, Journ. Roy. Micr. Soc.,
1896, p. 590, pl. 13, fig. 11.—MortoN, Proc. Portland Soc. Nat. 1list.; vol. 2,
1897, p. 120, pl. 1, fig. 22.—FLinT, Rep. U. S. Nat. Mus., 1897 (1599), p. 327,
pl. 72, fig. 2.—WRIGHT, Geol. Mag., dec. 4, voi. 7, 1500, p. 100, pl. 5, fig. 21.—
CHAPMAN, Geol. Mag., dec. 4, vol. 7, 1900, pl. 14, fie. 8. —MiLLeTT, Journ. Roy.
Micr. Soc., 1903, p. 698.—RHUMBLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906,
p. 68.—CBAPMAN, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 134.—
SmeBoTTOM, Mem. and Proc. Manchester Lit. and Philos. Soc., vol. 52,
No. 13,1908, p. 11, pl. 3, figs. 3-8, pl. 4, figs. 1, 2; vol. 54, No. 16, 1910, p. 25.—
CHAPMAN, Journ. Linn. Soc., Zoology, vol. 30, Oct. 1910, p. 419, pl. 55, figs.
14a, b.—Baca, Bull. U. S. Geol. Surv., No. 513, 1912, p. 81, pl. 24, fig. 15.

Discorbina turbo, var. vesicularis, subvar. globuluris PARKER and JoNEs, Philos.

Trans., vol. 155, 1865, p. 386, pl. 14, figs. 22, 23.
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Description.—Test plano-convex, the dorsal side convexly rounded
the ventral side flattened or slightly concave; peripheral margin
rounded, keeled; chambers few 1n each whorl, usually about five in

the last-formed whorl; su-
tures slightly depressed

) dorsally and limbate with
.‘ clear shell material as is

N also the margin except in
.’) the last few chambers,
' ' finely perforated and hya-
line; ventral side with the
sutures much depressed,

the chambers smooth, the
10 1 last-formed chamber occu-

F1Gs. 10, 11.—DISCORBIS GLOBULARIS (D’ORBIGNY). (Apaptep PYI1NZ nearly half the sur-

FROM D’ORBIGNY’S ORIGINAL FIGURES.) 10. DORSAL VIEW. face periphery carinate
11. VENTRAL VIEW. 7

with radiating lines; aper-
ture fairly large, irregular, elongate, at the inner margin of the
chamber.
Diameter 0.55-0.85 mm. . ,
Distribution.—The only published record for this species i1s that of

Rhumbler, who found it in shallow water material from Laysan
Island. I have had the species from Albaiross station D4875 in 59

fathoms, eastern channel of Korea Strait.

DISCORBIS GLOBULARIS (d’Orbigny), var. BRADYI, new variety.

Plate 8, fig. 1.

Discorbina globularis H. B. Brapy (not D. globularis d’Orbigny), Rep. Voy.
Challenger, Zoology, vol. 9, 1884, pl. 86, fig. 8.

Description.—Chambers of earlier portion of the test on the dorsal
side clearly outlined with limbate sutures; ventral side with a periph-
eral border with a milled edge, the chambers more or less swollen,
the proximal portion separated from the rest, and the last-formed
chamber with a peculiar bifid indentation extending inward from the
peripheral region; color brownish,

Diameter about 0.80 mm.

Daistribution.—Type-specimen of varlety, from Albatross station
D4893 1n 106 fathoms, bottom temperature 55.9° F. off Japan
(U. S. N. M. No. 9027).

This wvariety seems distinet from the typical D. globularis
d’Orbigny. The limbations and peculiar conditions of the ventral
side seem sufficient to distinguish it.
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DISCORBIS OBTUSA (d’Orbigny).

Rosalina obtusa p’OrBIiGNY, For. Foss. Bass. Tert. Vienne, 1846, p. 179, pl. 11,

fies. 4-6.

Discorbina obtusa H. B. BrapY, Rep. Voy. Challenger, Zool-
ogy, vol. 9, 1884, p. 644, pl. 91, fig. 9a—c.—BaGa, Proc.
U. S. Nat. Mus., vol. 34, 1908, p. 156.

Discorbina (Rosalina) obtusa EGGER, Abh. kon. bay. Akad.
Wiss. Miinchen, Cl. 1, vol. 18, 1893, p. 391, pl. 15, figs.
67-69.

Discorbina turbo, var. vesicularis, subvar. obtusa PARKER
and JoNEs, Philos. Trans., vol. 155, 1865, p. 386, pl. 14,
higs. 18, 19.

Description.—Test biconvex, dorsal side slightly
more so than the ventral side; peripheral margin
rounded; chambers comparatively few, about five in
the last-formed whorl; sutures curved, depressed;
surface with numerous perforations; aperture an
elongate narrow slit extending from the umbilicus
nearly to the periphery on the ventral border of the
chamber.

Diameter up to 1 mm.

Dastribution.—Bagg records this species from Al-
batross station H4568 1n 1,274 fathoms off the Ha-
wallan Islands. This seems to be the only North
Pacific record for this species.

DISCORBIS ROSACEA (d’Orbigny).

=

A

Fi1Gg. 12.— DISCORBIS
OBTUSA (D’ORBIGNY).
(ADAPTED FROM
D’ORBIGNY’S ORIGI-
NAL FIGURE.) a,DOR-
SAL VIEW; b, SIDE
VIEW; ¢, VENTRAL
VIEW.

Rotala rosacea D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 273, No. 15; Modéles,

No. 39.

Asterigerina rosacea D' ORBIGNY, Prod. Pal., vol. 3, *1852, p. 158, No. 2952.
Drscorbina rosacea II. B. Brapy, Trans. Linn. Soc., vol. 24, 1864, p. 473, No.

69.—PARKER, JONES, and H. B. Brapy, Ann. Mag. Nat. Hist., ser. 3, vol.
16, 1865, p. 25, pl. 2, fig. 71.—PARKER, JoNEs, and H. B. Brapy, Pal. Soc.
Monograph 19, 1866, pl. 4, fig. 17.—GoEs, Kongl. Svensk. Vet. Akad. Handl.,
vol. 19, pt. 4, 1882, p. 105, pl. 8, figs. 251-257.—H. B. Brapy, Rep. Voy.
Challenger, Zoology, vol. 9, 1884, p. 644, pl. 87, figs. 1, 4.—SHERBORN and
CrAPMAN, Journ. Roy. Micr. Soc., 1886, p. 756, pl. 16, fig. 11.—EGGER,
Abh. kon. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 385, pl. 15,
figs. 39-41.—GokEs, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894,
p. 94, pl. 15, fig. 792.—Frint, Rep. U. S. Nat. Mus., 1897 (1899), p. 327,
pl. 72, fig. 3.—MiLLET, Journ. Roy. Micr. Soc., 1903, p. 698.—CHAPMAN,
Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 135.—CusaMaN, Proc.
Boston Soc. Nat. Hist., vol. 34, 1908, p. 30.—SipeBorToM, Mem. and Proc.
Manchester Lit. and Philos. Soc., vol. 52, No. 13, 1908, p. 12, pl. 4, figs.
3—-5; vol. 54, No. 16, 1910, p. 25.

Discorbina turbo, var. rosacea PARKER and JoNEgs, Philos. Trans., vol. 155, 1865,

p. 385, pl. 16, fig. 28a, b.

Description.—Test plano-convex, dorsal side conically convex, ven-
tral side flat or somewhat concave; peripheral margin acute, cari-
nate; chambers numerous, six or seven in the last-formed whorl,
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rather broad; sutures slightly curved, either depressed or limbate
with clear shell material as 1s also the peripheral margin; dorsally
rather coarsely perforate, and also ventrally,

umbilical region either wide open or closed
by a stellate callouslike thickening of clear
material; aperture a rather large opening,
elongate, often with a valvular umbilical end.
Diameter 0.40-1 mm.
Dhstrabution.—EFhint records . rosacea from
a single station in the North Pacific, ‘‘coast

of Alaska, station unknown.” I have had a
_:@ few typical specimens from Albatross station
D2932 1n 20 fathoms.

DISCORBIS VILARDEBOANA (d’Orbigny).
Plate 9, fig. 2.

Rosalina vilardeboana D’ OrRBIGNY, Voy. Amér. Mérid.,
1839, *‘Foraminifeéres,’’ p. 44, pl. 6, figs. 13-15.
Discorbina vilardeboana PARKER and JONES, Quart.

Journ. Geol. Soc., vol. 28, 1872, p. 115.—H. B.
Brapy, Rep. Voy. Challenger, Zoology, vol. 9,

¥F1G. 13.—DISCORBIS ROSACEA

(D’ORBIGNY). X 100. @. DOR- 1884, p. 645, pl. 86, figs. 9, 12; pl. 88, fig. 2.—
SAL VIEW,; b, SIDE VIEW; ¢, VEN- EGcGER, Abh. kén. bay. Akad. Wiss. Miinchen,
g;;LD;“)EW- (ADAPTED FROM Cl. 11, vol. 18, 1893, p. 387, pl. 15, figs. 13-15.—

GokEs, Kongl. Svensk. Vet. Akad. Handl., vol.

29, No. 9, 1894, p. 95, pl. 16, fig. 796.—CrAPMAN, Journ.
Roy. Micr. Soc., 1898, p. 15, pl. 2, fig. 16.—MILLETT,
Journ. Roy. Micr. Soc., 1903, p. 699.—REUMBLER, Zool.
Jahrb., Abt. Syst., vol. 24, 1906, p. 68.—Baaa, Proc. U. S.
Nat. Mus., vol. 34, 1908, p. 157.—SipEBOTTOM, Mem. and
Proc. Manchester Lit. and Philos. Soc., vol. 52, No. 13,
1908, p. 12; vol. 54, No. 16, 1910, p. 25.—BaAca, Bull.
U. S. Geol. Surv., No. 513, 1912, p. 82, pl. 28, fig. 9a—c.

Description.—Test plano-convex, dorsal side rather
evenly rounded, ventral side flattened or slightly con- }
cave;peripheral marginrounded;chambersfivetoseven
in the last-formed whorl, the last-formed one, especially

on the ventral side, often occupying nearly one-third

of the ventral surface; sutures clear, slightly depressed,

more so on the ventral side,which 1s often shghtly um-

bilicate; wall finely punctate; aperture an arched slit ¢

running from the umbilicus nearly to the peripheral] *1¢: 14— D1coRsis v-

margin; early chambers often brownish in color. BIGNY). ( Anﬁmfg
Diameter 0.40-0.60 mm. FROM D'ORBIGNY'S
Distribution.—Brady records this species with D. , poror ™ rE)

auracana from the shores of Japan. Bagg had it from swe view; ¢, vex-

two Albatross stations in the vicinity of the Hawaiian " "™

Islands, H4440 1n 1,259 fathoms and H4568 in 1,274 fathoms. Rhum-
bler records it from Laysan Island.



FORAMINIFERA OF THE NORTH PACIFIC OCEAN. 15

I have had specimens from material labelled ‘‘off Alaska” and
from Albatross station D4971 in 649 fathoms, bottom temperature
38.1° F. off Japan.

DISCORBIS AURACANA (d’Orbigny).
Plate 9, fig. 3.

Rosalina auracana D’ORrRBIGNY, Voy. Amér. Ménd., 1839,
‘‘Foraminiferes,”’ p. 44, pl. 6, figs. 16-18.
Discorbina auracana PARKER and JoNEs, Quart. Journ. Geol.

Soc., vol. 28, 1872, p. 115.—H. B. Brapy, Rep. Voy.
Challenger, Zoology, vol. 9, 1884, p. 645, pl. 86, figs. 10, C@
11.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen, CI. 11, 5
vol. 18, 1893, p. 386, pl. 14, figs. 4-6.—SiDEBOTTOM, Mem.
and Proc. Manchester Lit. and Philos. Soc., vol. 52, No.

13, 1908, p. 12; vol. 54, No. 16, 1910, p. 25.

Description.—Test small, plano-convex, dorsal side
slightly convex, ventral side flat or shightly concave,
peripheral margin rather acutely rounded; chambers p
six to nine 1n the last-formed whorl, sutures slightly ¢ 15 —Discorpis
depressed, often limbate with clear shell material, Avrscana (p’Ok.
. . . . : BIGNY). (ADAPTED
early chambers often carinate with similar material; i ;oy TvrE Ficurs
wall finely punctate; aperture a narrow, curved slit at oF p’OrsIGNY)
. . @ DORSAL VIEW; b,
the margin of the ventral side of the chamber; color g view: ¢, vex-
brownish, especially the earlier chambers. TRAL VIEW.

Diameter 0.30-0.50 mm.

Distribution.—Apparently the only North Pacific record for this
species is that of Brady, who records 1t from the shores of Japan. I
have not found well-characterized specimens.

DISCORBIS ISABELLEANA (d’Orbigny).

Plate 6, fig. 1.

Rosalina isabelleana D’OrBIGNY, Voy. Amér. Mérid., 1839, ¢ Foraminiferes,’’ p.
43, pl. 6, figs. 10-12.

Discorbina 1sabelleana PARKER and JoONESs, Quart. Journ. Geol. Soc., vol. 28, 1872,
p. 115.—H. B. Brapy, Rep. Voy.
Challenger, Zoology, vol. 9, 1884,
p. 646, pl. 88, figs. la-c.—EGGER,
Abh. kon. bay. Akad. Wiss. Miin-
chen, Cl. 11, vol. 18, 1893, p. 386,
pl. 15, figs. 36-38.

o 5 . Description.—Test biconvex,

F1G. 16.—DISCORBIS ISABELLEANA (D’ORBIGNY). SIIlOOth, five to s1x chambers 1 a

a. VENTRAL VIEW; b, SIDE VIEW; ¢, DORSAL o}l limbate dorsally, ventrally the
VIEW. (AFTER D’ORBIGNY’S TYPE FIGURE.) .’y .

sutures depressed; umbilical region

filled and umbonate; peripheral margin acute; aperture a narrow

slit extending backward from the margin toward the umbilical region.

Diameter 0.25-0.40 mm.
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Distribution.—The only station from which I have had this species
1s Nero 991 in 1,143 fathoms off Guam.

DISCORBIS CONCINNA (H. B. Brady).
Plate 5, fig. 3.

Discorbina concinna H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 646, pl. 90, figs. 7, 8.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen, Cl.
11, vol. 18, 1893, p. 388, pl. 15, figs. 22-24. —MIiLLETT, Journ. Roy. Micr. Soc.,

1903, p. 699.
Description.—Test free, outline circular, superior face convex, in-
ferior somewhat concave, peripheral edge angular, composed of some-
what more than two convolu-
tions, of which the latest con-
sists of from three to four seg-
ments. Karlier segments in
their superior aspect short
and radial, later segments
a O ¢ long and crescentiform; on
FIG. 17.—DISCORBIS CONCINNA (H. B. BraDY). X 100. the inferior side the final SeZ-
e S mounn on von ey "% ment occupying nearly half
the entire surface, nmbilical

flaps distinet but not greatly developed. Walls very thin and con-

spicuously perforated, sutures marked by fine hines, neither depressed
nor limbate externally.

Diameter 1/100th inch (0.25 mm.).

Distribution.—The only North Pacific record for this species is that
oiven by Brady i the Challenger report, off the Philippines, in 95
fathoms. From the other records given by Brady it seems as though
this species should be found 1n shallow water off southern Japan, but
1t was not noted in the small amount of material available from this

region in the present work. The figure and description are from
Brady:.

DISCORBIS ORBICULARIS (Terquem),
Plate 11, fig. 1.

Rosalina orbicularis TERQUEM, Anim. sur la Plage de Dunkerque, 1876, p. 75, pl.
9, figs. 4a, b. |

Discorbis orbicularis BERTHELIN, Foram. de Borgneuf et Pornichet, 1878, p. 39,
No. 63.

Discorbina orbicularis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 647, pl. 88, figs. 4-8. —BavLkwiLL and MiLLeTT, Journ. Micr., vol. 3, 1884,
p. 23, pl. 4, fig. 13.—BarLrwiILL and WriGHT, Trans. Roy. Irish Acad., vol.
28 (Sci.), 1885, p. 349, pl. 13, figs. 31-33.—1MH. B. BrRaDY, PARKER, and JONES,
Trans. Zool. Soc., vol. 12, 1888, p. 227, pl. 46, fig. 1.—TERRIGI, Mem. Accad.
Lincei, ser. 4, vol. 6, 1889, p. 115, pl. 17, figs. 2, 3.—EGGER, Abh. koén. bay.
Akad. Wiss. Miinchen, CI. 11, vol. 18, 1893, p. 389, pl. 15, figs. 16-18, 76-78.—
JonEs, Pal. Soc., 1895, p. 295, pl. 7, fig. 31.—MiLLETT, Journ. Roy. Micr. Soc.,
1903, p. 699.—S1ipEBOTTOM, Mem. and Proc. Manchester Lit. and Philos. Soc.,

vol. 52, No. 13, 1908, p. 13, pl. 4, fig. 7.—CrHAPMAN, Proc. Roy. Soc. Victoria,
vol. 22, 1910, p. 282.
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Description.—Test dorsally convex, concave below; chambers two
to four 1n final whorl, elongate; peripheral border acute, keeled some-

a

F1G. 18.—DI1SCORBIS ORBICULARIS (TERQUEM). X 100. a, DORSAL VIEW; b, SIDE VIEW;
¢, VENTRAL VIEW. (AFTER BRADY.)

times; sutures either marked by fine lines or considerably hmbate;
ventral side with but three to five chambers visible; wall punctate.

Diameter, 0.50—-0.84 mm.

Dastrabution.—1 have had specimens ot
this species from off Hakodate, Japan, and
from Albatross station D4875 1n 59 fathoms,
eastern channel of Korea Strait and from
D4949 in 110 fathoms off Japan. This spe-
cies had apparently not previously been
recorded from the North Pacific.

DISCORBIS PATELLIFORMIS (H. B. Brady).
Plate 5, fig. 5.

Discorbina patelliformis H. B. BrRapy, Rep. Voy.
Challenger, Zoology, vol. 9, 1884, p. 647, pl.
88, figs. 3a—c; pl. 89, figs. la—c.—EGGER, Abh.
kon. bay. Akad. Wiss. Miinchen, Cl. 11, vol.
18, 1893, p. 390, pl. 15, figs. 48-50.—MiL-
LETT, Journ. Roy. Micr. Soc., 1903, p. 700.—
RHEUMBLER, Zool. Jahrb., Abt. Syst., vol. 24,
1906, p. 68.

Description.—Test free ; superior side con-
1cal, inferior flat, peripheral edge acute; in
the adult state composed of fully three con-
volutions, of which the outermost has from

FiG. 19.—DISCORBIS PATELLIFORMIS

five to seven segments; segments in their = (o H. Brapy). X 100. @, DORSAL
superior aspect long and narrow, the su- VIEW; b, SIDE VIEW; ¢, VENTRAL

tures and margin marked by broad lines of (TR BRaDY)
clear shell substance, but not limbate externally. Superior surface
smooth; inferior ornamented either with faint riblets radiating from
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the umbilicus or with lines of closely set granules, sometimes with
larger tubercles near the center.

Diameter about 1/70th inch (0.36 mm.).

Distribution.—This species was described by Brady from shallow
water dredgings among the islands of the South Pacific. The only
North Pacific record is that given by Rhumbler,
who found it in material from shallow water of
Laysan Island.

DISCORBIS TABERNACULARIS (H. B. Brady).

Plate 5, fig. 4.

Driscorbina tabernacularis H. B. BRADY, Quart. Journ. Micr.
Sci., vol. 21, 1881, p. 65; Rep. Voy. Challenger, Zool-
ogy, vol. 9, 1884, p. 648, pl. 89, figs. 5-7.—EGGER,
Abh. kén. bay. Akad. Wiss. Miinchen, CI. 11, vol. 18,
1893, p. 390, pl. 15, figs. 58-60, 79.—MiLLETT, Journ.
Roy. Micr. Soc., 1903, p. 700.—RBUMBLER, Zool.
Jahrb., Abt. Syst., vol. 24, 1906, p. 69.—SIDEBOTTOM,
Mem. and Proc. Manchester Lit. and Philos. Soc.,
vol. 52, No. 13, 1908, p. 15; vol. 54, No. 16, 1910, p. 25,
pl. 3, fig. 12.

Description.— ‘Test free; contour that of a tall
cone with somewhat convex sides and more or less
concave base, often deeply sunken at the umbilicus.
Segments long, oblique, arranged in about three
convolutions; the septal lines of small or 1imma-
Fie. 20.—Discornis 1a- ture specimens limbate externally, those of larger

BERNACULARIS (H. B. ghells concealed by the general thickening of the
BRADY). X 100. @, SIDE .
view: b, ventraL view: Walls of the test. Inferior surface ornamented
¢, DORSAL VIEW. (ADAPT- y1th radiating striae or crenulations; superior with
ED FROM BRADY.) . . . e

striae or irregular costae radiating from the apex.

““‘Diameter 1/100th inch (0.25 mm.) or less.”

Distribution.—This 1s another species found in the shallow water
about tropical islands. Brady records 1t from the coral reefs off
Honolulu, Hawaii, at a depth of 40 fathoms. Rhumbler records
1t from shallow water material off Laysan Island. I have had no
shallow water material which would be apt to contain this species

and so have no records for 1t from this area.

DISCORBIS OPERCULARIS (@’Orbigny).

Plate 11, fig. 3.

Rosalina opercularis D’ORBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 271, No. 7; in
De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, ‘‘ Foraminiferes,”’ p. 101, pl. 3,
figs. 24, 25; pl. 4, fig. 1.
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Discorbina opercﬁlaris PArkER and JoNEs, Quart. Journ. Geol. Soc., vol. 28, 1872,
p. 114.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 650,
pl. 89, figs. 8, 9.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18,
1893, p. 389, pl. 15, figs. 73-75.—MmLETT, Journ. Roy.
Micr. Soc., 1903, p. 701.—RHUMBLER, Zool. Jahrb., Abt.
Syst., vol. 24, 1906, p. 69.—CHAPMAN, Journ. Quekett
Micr. Club, ser. 2, vol. 10, 1907, p. 135.

Descraption.—Test nearly circular, very much com-
pressed, plano-convex, dorsal side slightly conical,
ventral side nearly flat; peripheral margin rather

a

sharp; chambers numerous, about seven to nine In X—<__>
the final whorl, very long and narrow, spirally ar- == y

ranged ; sutures distinet but slightly if at all depressed; Fre. 91— DISCORBIS
wall on dorsal side often showing rather prominent orercrrars (p'Or-

granulation; borders of the chambers often slightly /' “**)- % *

carinate; ventral side, especially near the center, p’Orsioyy's oriar-

with very prominent tubercles somewhat radiately i;;stfﬁgfg o

arranged and smaller toward the periphery; aperture wvew.

a very narrow elongate slit at the ventral border of the chamber.
Diameter 0.40-0.50 mm.

Distrabution.—The only published record for this species in the
North Pacific 1s that of Rhumbler, who obtained two specimens in

material from Chatham Island. I havehad the

spectes only from Albatross station D4807 in 44
fathoms off Japan.

DISCORBEBIS PULVINATA (H. B. Brady).
Plate 7, fig. 2.

Discorbina pulvinata H. B. BrRapy, Rep. Voy. Challenger,
Zoology, vol. 9, 1884, p. 650, pl. 88, fig. 10a, b.—
EcGER, Abh. kon. bay. Akad. Wiss. Miinchen, CI.
i, vol. 18, 1893, p. 391, pl. 15, figs. 33-35.—MIL-
LETT, Journ. Roy. Micr. Soc., 1903, p. 701.—RBUM-
BLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p.70.—
SipesorroM, Mem. and Proc. Manchester Lit. and
Philos. Soc., vol. 52, No. 13, 1908, p. 14, pl. 5, fig. 4.

Description.—** Test broadly ovate orsubglobu-
F1G. 22.—DISCORBIS PULVI-

naTA (H. B. Brapy). x lar, somewhatdepressed; composed of a few more

100. (AFTER BRADY.) @, . agqipflated segments, about three in the final
DORSAL VIEW; b, VENTRAL

VIEW. convolution; superior face rugose externally; in-
ferior deeply excavated at the umbilicus and ornamented with

radiating granulose hines.

“‘Diameter 1/90th inch (0.28 mm.).”

Distribution.—Rhumbler records a single specimen of this species
from Laysan. This is the only North Pacific record for the gpecues.
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Brady described 1t from shallow water material of the South Sea
Islands.

DISCORBIS BERTHELOTI (4d’Orbigny).
Plate 7, fig. 3.

Rosalina bertheloti D’ORBIGNY, in Barker, Webb, and Berthelot, Hist. Nat. Isles
Canaries, vol. 2, pt. 2, ** Foraminiferes,”’ 1839, p. 135, pl. 1, figs. 28-30.
Drscorbina bertheloty H. B. Brapy, Trans. Linn. Soc. London, vol. 24, 1864, p. 469,
pl. 48, figs. 10a, b; Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 650, pl. 89, figs. 10-12.—H. B. BrapY, PARKER,
and JoNES, Trans. Zool. Soc., vol. 12, 1888, p. 227, pl. 46,
figs. 7, 8.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen,
Cl. 11, vol. 18, 1893, p. 387, pl. 15, figs. 10-12.—FLINT,
Rep. U. 5. Nat. Mus., 1897 (1899), p. 327, pl. 72, fig. 4.—
MiLreTT, Journ. Roy. Micr. Soc., 1903, p. 702.—RaUM-

Qa BLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 70.—

CHAPMAN, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907,

W p. 135.—SmEBorroM, Mem. and Proc. Mahchester Lit.
and Philos. Soc., vol. 54, No. 16, 1910, p. 26.—BAca,

O Bull. U. S. Geol. Surv., No. 513, 1912, p. 80, pl. 28,

figs. 10, 11a, b.

Discorbina berthelotiana MacDoNALD, Ann. Mag. Nat. Hist.,
ser. 2, vol. 20, 1857, p. 193, pl. 6, fig. 25.—GoEs, Kongl.
Svensk. Vet. Akad. Handl., vol. 19, pt. 4, 1882, p. 107,
pl. 8, figs. 266-268; vol. 25, No. 9, 1894, p. 93, pl. 15,
fig. 790; Bull. Mus. Comp. Zool., vol. 29, 1896, p. 69.

‘ Discorbina turbo, var. parisiensis, subvar. berthelotiana PARKER
FIG. 93 —DISCORE 1S and Jones, Philos. Trans., vol. 155, 1865, p. 387, pl. 16.
BERTHOLOTI (D’OR- fios. 26, 27.

BIGNY). (ADAPTED ..
rroM v'Orsony’s  Ddescription.—Test oval, plano-convex, much com-

FIGURE OFTHETYPE.  nhregsed; peripheral margin acute, sometimes shightly

¢, DORSAL VIEW; b, . :

sioe view: ¢, ven- carinated; dorsal surface nearly flat, ventral side

TRAL VIEW. somewhat convex; chambers five to seven 1n the final
whorl, often slightly carinate at the border; sutures slightly depressed,
distinct; wall smooth, punctate; aperture a narrow shit at the inner
margin of the chamber on the ventral side.

Diameter 0.40-0.80 mm.

Distribution.—Brady mentions this species as found in the North
Pacific but does not give stations. Rhumbler records single speci-
mens both from Chatham Island and Laysan. I have had a few
specimens from Nero station 990 off Guam in 859 fathoms. It has
also occurred at two Albatross stations off Japan, D4875 1n 59 fathoms

and D4946 in 39 fathoms, bottom temperature 68.7° I.

DISCORBIS RARESCENS (H. B. Brady).
Plate 7, fig. 4.

Dascorbina rarescens H. B. BrRaDY, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.-
651, pl. 90, figs. 2, 3, and 4.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen,
Cl. 11, vol. 18, 1893, p. 388, pl. 15, figs. 45-47.—CHAPMAN, Journ. Quekett
Micr. Club, ser. 2, vol. 10, 1907, p. 136.



FORAMINIFERA OF THE NORTH PACIFIC OCEAN. 21

Descraption.— ‘Test free or adherent, plano-convex; peripheral
edge extended so as to form a well-defined keel, often of considerable
width; the five segments of the outermost whorl alone visible on the

A

F1G. 24.—DISCORBIS RARESCENS (H. B. BraDY). X 73. (AFTER BRADY.) «, DORSAL VIEW; b, SIDE
VIEW; ¢, VENTRAL VIEW.

convex face, the last chamber being relatively large, and the sutures
even and marked only by fine lines; spiral face somewhat depressed

at the umbilicus, the wvalvular lobes of later segments tolerably
distinct.

“Diameter 1/40th inch (0.63 mm.)."”

Distribution.—The only record for this species in the North Pacific
seems to be that of Brady, who records it from the C'hallenger stations
off the Philippines in 95 fathoms. The figure and description are
from Brady.

DISCORBIS ALLOMORPHINOIDES (Reuss).
Plate 9, fig. 1.

Valvulina allomorphinoides ReEuss, Sitz. Akad. Wiss. Wien, vol. 40, 1860, p. 223,
pl. 11, fig. 6.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 21,
1899, p. 43, pl. 2, figs. 4, 5.

Discorbina allomorphinoides H. B. Brapy, Rep. Voy. Challenger, Zoology, vol.

9. 1884, p. 654, pl. 91, figs. 5, 8.—CHAPMAN, Proc. California Acad. Sei.,
ser. 3, Geol., vol.
1, 1900, p. 253, pl.
30, fig. 8.—Mi1L-
LETT, Journ. Roy.
Micr. Soc., 1903,
p. 703.

Pulvinulina allomor-
phinowdes FORNA-
sINI, Mem.Accad.
Sci. Inst. Bo-
logna, ser. 5, vol. ©
8, 1900, p. 394,
fig. 44.

Description.—Test oval, biconvex, ventral side more strongly so;
composed of comparatively few chambers, about four in the last
formed whorl; peripheral margin broadly rounded; chambers broad;

a O ¢

IG. 25.—DISCORBIS ALLOMORPHINOIDES (REUSS). (ADAPTED FROM
REUSS’S FIGURES OF THE TYPE). @, DORSAL VIEW; b, SIDE VIEW;
¢, VENTRAL VIEW.
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sutures depressed; wall smooth and finely punctate; aperture an
oval opening at the umbilical border of the chamber.

Diameter 0.40-0.85 mm.

Distribution.—No other records exist for the North Pacific for
this species other than that of Brady,who obtalned 1t from Challenger
material off the Philippines in 95 fathoms.

DISCORBIS VENTRICOSA (H. B. Brady).

Plate 13, fig. 1.

Dzscorbina ventricosa . B. BrRapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
654, pl. 91, figs. 7a-c..—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen, Cl.
11, vol. 18, 1893, p. 392, pl. 15, figs. 54-57.

Description.—*‘Test free, oblong, rounded, more or less depressed;
composed of less than two complete convolutions, the outer whorl

, ¢

F1G. 26.—DISCORBIS VENTRICOSA (H. B. BrRaDY). X 50. @, VENTRAL VIEW; b, DORSAL VIEW; C, SIDE
VIEW. (AFTER TYPE FIGURES BY BRADY.)

consisting of six or scven segments, the successive segments increas-
ing rapidly in length; septal faces ventricose, especially that of the
final chamber; sutures excavated. Superior face hispid externally,
inferior smooth; umbilicus deeply sunk, wvalvular flaps but little
developed.

‘““Diameter about 1/50th inch (0.5 mm.).”

Dhstribution.—This species has not previously been recorded from
the North Pacific. 1 have a fine typical specimen from Albatross
station D4922 1n 60 fathoms, off Blake Reef, in Colnett or Vincennes
Strait, off southern Japan. This extends considerably the pre-
viously known range in this region.

This seems to be a very typical species as far as can be judged by
the specimen noted above, which i1s so near like the figure given by
Brady that 1t might almost have been the original of that figure.

DISCORBIS IRREGULARIS (Rhumbler).

Plate 13, figs. 2, 3.

Discorbina wrregularis REUMBLER, Zool. Jahrb. Abt. Syst., vol. 24, 1906, p. 70,
pl. 5, figs. 57, 58.

Description.—Attached, lower side smooth, flattened, upper side
rough, convex, consisting of several coils, the first coil or two regu-
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larly spiral with regularly formed chambers, following chambers
becoming highly irregular, added finally in concentric rings and
losing all trace of a spi-
ral arrangement; aper-
ture of the early cham-
bers typical, a slit be-
tween the ventral face of
the chamber and the pre-
ceding one; in the irregu-
lar chambers several
apertures on the periph-

ery.

" )
Dlameter 0'38 tO 0'5"" F1G. 27.—DISCORBIS IRREGULARIS RHUMBLER. X 132. (AFTER
mim RHUMBLER'S TYPE FIGURE.)

Distribution.—Rhumbler described this species from Chatham
Island. I have had no material that can be referred unquestionably
to this species, which may be a local one.

DISCORBIS SUBFILOSA, new species.

Plate 6, fig. 2.

Description.—Test, strongly biconvex, less so ventrally, and um-
bilicate; chambers few in the final coil, rounded; sutures slightly
depressed, rather indistinct; wall ornamented by fine tubules extend-
ing through the much thickened wall below, with radiating lines from
the umbilicus.

Diameter about 1 mm.

Dastribution.>~Type-specimen (Cat. No. 9028, U.S.N.M.) from :

The surface appearance of this species is very peculiar, arising
from the fine tubulation of the wall.

DISCORBIS PULVINULINOIDES, new species.

Plate 6, fig. 3.

Description.—Test biconvex, somewhat flattened above, ventrally
rounded, umbilicate, carinate; chambers several, about seven 1n the
last formed whorl; sutures slightly depressed above, more strongly
so below ; wall smooth above, ventrally with radiating lines extending
in toward the umbilicus.

Diameter about 0.5 mm.

Distribution.—Type-specimen (Cat. No. 9029, U.S.N.M.) from
Albatross station D4875, 1n 59 fathoms off Japan.

Dorsally, this species is very much like certain species of Pulvinu-

lina, but the ventral view shows it to belong to Lhscorbs,
70175°—Bull. 71, pt. 5—15—3
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Genus CYMBALOPORA Hagenow, 1880.

Rotalia (part) ’OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 272.
Rosalina (part) p’OrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839,
‘““ Foraminiferes,’’” p. 100.

Cymbalopora HAGENOW (type, C. poeyi(d’Orbigny)) Bryozoen Maastrichter Kreide,
1850, p. 104.—H. B. Brapy (part), Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 635.

Description.—Test free; early chambers spirally arranged, later
ones annular or irregular; umbilicate ; wall finely perforate; chambers
often not contiguous, but separated from one another by some dis-

tance along the periphery, marked on the ventral side by depressions
radiating from the central umbilicus; in the various species the early

chambers following the proloculum are usually brownish in color,
this being wanting in the later adult chambers.

This genus, together with the following one, Tretomphalus, has been
placed with the Globigerinide by some authors. In the general
form of the test, especially in the latter genus, there is a striking
resemblance, but 1t seems merely parallelism. The early chambers
are decidedly ike Discorbina in form, wall, aperture, and even in the

peculiar brown coloring so characteristic of Discorbina and allied
genera of the Rotalude.

There seem to be enough differences in form and structure to keep
separate the genus Cymbalopora from Tretomphalus, as has been done

by Moebius.

CYMBALOPORA POEYI (d’Orbigny).
Plate 10, fig. 1; plate 14, fig. 5.

Rotalia squamosa D’ORBIGNY (nomen nudum), Ann. Sci. Nat., vol. 7, 1826, p. 272,
No. 8. -

Rosalina poeyr D’ORBIGNY, 1In De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839,
‘““Foraminiferes,”” p. 92, pl. 3, figs. 18-20.

Cymbalopora poeyt CARPENTER,

PArrER, and JonNEs, Introd.

Foram., 1862, p. 215, pl. 13, figs.

. 10-12.—ScEWAGER, Boll. Com.

' Geol. Ital., vol. 8, 1877, p. 26, pl.,

." fig. 56.—MoExBIUS, Beltr. Meeres-

_ fauna Insel Mauritius, 1880, p.

a i, C 97, pl. 10, figs. 1-5.—BUTsSCcHLI, in
Figc. 28.—CYMBALOPORA POEYI (P’ORBIGNY). a, Bronn, Klassen und Ordnungen
D S OR BNy T € VENTRAL VIEWS Thier-Reichs, 1880, p. 202, pl. 9,
fig.4.—H. B. BrAaDY, Rep. Voy.

Challenger, Zoology, vol. 9, 1884, p. 636, pl. 102, figs. 13a-c.—H. B. BrADY,
PARKER, and JoNESs, Trans. Zool. Soc., vol. 12, 1888, p. 226, pl. 46, fig. 12.—

EccEr, Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 381,

pl. 18, figs. 51, 52.—SILvESTRI, Mem. Pont. Accad. Nuovi Lincei, vol. 15,

1899, p.280, pl. 6, fig. 3.—FLINT, Ann. Rep. U. S. Nat. Mus., 1897 (1899), p.

326, pl. 72, fig. 1.—MILLETT, Journ. Roy. Micr. Soc., 1904, p. 696.—REUM-

BLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 71, pl. 5, fig. 59.—BaAGag,
Proc. U. S. Nat. Mus., vol. 34, 1908, p. 156.
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Description.—Test free, subconical, apex rounded, concave below,
composed of numerous chambers, early ones in a spiral, later ones in
concentric rings about the central umbilical cavity, those of one ring
alternating with those of the preceding one, all with rather large
perforations; aperture of each chamber on the inner side, opening
into the central vestibule.

Diameter 0.50-0.85 millimeters.

Dastrabution.—Brady records the occurrence of this species as from
the Challenger stations in the North Pacific, depths ranging from
7 to 75 fathoms. Rhumbler records it from Laysan Island. Bagg
had the species from five stations in the vicinity of the Hawaiian
Islands, depths ranging from 104 to 438 fathoms. I have had mate-
rial of this species from two stations near the Hawaiian Islands,
Albatross H3007 in 323 fathoms and Nero 2071 in 271 fathoms. Off
Japan 1t occurred at Albatross station D4807 in 44 fathoms.

CYMBALOPORA POEYI (d’Orbigny), var. BRADYI, new variety.
Plate 10, fig. 2; plate 14, fig. 2.

Cymbalopora poeyr var. H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 637, pl. 102, fig. 14.—SipEBOTTOM, Mem. Proc. Manchester Lit. and
Philos. Soc., vol. 54, No. 16, 1910, p. 24.

Description.—Variety differing from the typical form of the species
in its much more compressed form and the much more open arrange-
ment of the chambers on the ventral side.

Distribution.—This variety occurred off the Hawaiian Islands, at
Albatross station H2923 in 392 fathoms.

Type-specimen.—Cat. No. 9030, U.S.N.M.

Brady does not definitely state at what localities he found this

variety.
CYMBALOPORA TABELLEFORMIS H. B. Brady.

Cymbalopora tabellzzformis H. B. BrRapY, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 637, pl. 102, figs. 15-18.—EGGER, Abh. kén. bay. Akad. Wiss.
Miinchen, CI. 11, vol. 18, 1893, p. 382, pl. 18, figs. 54, 556.—MiLLETT, Journ.
Roy. Micr. Soc., 1904, p. 697.

Description.—‘ Test depressed, peripheral outline rounded or oval;
superior face complanate, or nearly so, inferior convex, but with an
irregular umbilical cavity or recess; peripheral edge obtuse or
rounded. Composed of numerous segments, all of which are visible
on the superior face; segments inflated inferiorly, sometimes arranged
In more or less regular alternating annuli, but more frequently dis-
posed without apparent order. Shell wall coarsely porous; aperture
consisting of a number of large perforations along the lines of the
inferior sutural depressions. Colour in fresh shell, brown near the
center of the superior face, gradually lighter toward the circum-
ference.
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‘“ Diameter 1/25th inch (1 mm.).”’

Distribution.—Brady described this species from various stations,
among which were two from the North Pacific offi the Philippine
Islands, 95 fathoms and the Hawaiian Islands, 40 fathoms. I have
had frequent specimens from one Nero station, 2071 1n 271 fathoms
off the Hawaiian Islands.

Genus TRETOMPHALUS Moebius, 1880.

Rosalina (part) p’OrBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839,
““ Foraminmiferes,’’ p. 104.

Cymbalopora (part) CARPENTER, Introd. Foram., 1862, p. 216.—H. B. Braby,
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 638.

Tretomphalus Mogsius (type, T. bulloides (d’Orbigny)), Foram. Mauritius, 1880,
p. 98.

Descraption.—Test free, early stages Discorbina-like, in a low con-
ical spire; last formed chamber globular, larger than the entire early
ocrowth; wall perforate, the last formed chambers with very large
ones; aperture in adult chamber rounded with an entosolenian neck.

The genus Tretomphalus seems worthy of distinction from Cym-
balopora as the development of the final chamber is very different.
In its adult form it is found in a pelagic condition, especially in the
vicinity of coral reefs. The development of the spherical form and
the large pores fitting it for a pelagic life are very analogous to those
seen 1in Orbulina, Pulvinulina lateralrs, and other forms.

TRETOMPHALUS BULLOIDES (d’Orbigny).

Plate 14, figs. 3, 4.

Rosalina bulloides D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839,
‘‘ Foraminiferes,”’ p. 104, pl. 3, figs. 2-5.

Cymbalopora bullovdes CARPENTER, PARKER, and JONES, Introd. Foram., 1862, p.
216.—H. B. BrRaDY, Quart.Journ. Micr. Soc., vol. 19, 1879, p. 80; Rep. Voy.
Challenger, Zoology, vol. 9, 1884, p. 638, pl. 102, figs. 7-12, text-figs. 20 a—c.—
EcGeRr, Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 381, pl.
18, fig. 53.—EARLAND, Journ. Quekett Micr. Club, ser. 2, vol. 8, 1902, p. 309,
pl. 16, figs 6-9.—MiLLETT, Journ. Roy. Micr. Soc., 1904, p. 697, pl. 7, fig.4.—
RHUMBLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 72.

Tretomphalus bulloides MoEBIUS, Beitr. Meeresfauna Insel Mauritius, 1880, p.
98, pl. 10, figs. 6-9.

Discorbina bulloides Goks, Kongl. Svensk. Vet. Akad. Handl., vol. 19, 1882, p.
106, pl. 8, figs. 262, 263.

Description.—Test free, subglobular; early chambers rotaliform,
numerous, finely perforate, final chamber very large, inflated, making
up the large portion of the test; aperture in the adult composed of
numerous circular openings, usually with a single entosolenian neck
from the largest.

Diameter 0.60-1.00 mm.
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Dustribution.—Brady notes the occurrence of this species as pelagic
at Zamboanga, Philippine Islands, and at several points in the vicinity
of the Hawaiian Islands.
He also notes its occur-
rence as a bottom form
in 40 fathoms off the
Honolulu coral reefs,
Hawailian lIslands.
Rhumbler records the b 4

SPECICS from Laysan FIG. 29.—TRETOMPHALUS BULLOIDES (D'ORBIGNY). @, VENTRAL
Island_ VIEW; b, DORSAL VIEW; ¢, SIDE VIEwW. (AFTER D’ORBIGNY’S
TYPE FIGURE.)

1 have had material
from but one station, Nero station 12, also near the Hawaiian Islands.

From Brady’s notes in the Challenger Report apparently both mega-
lospheric and microspheric forms were taken by the Challenger.

Genus PLANORBULINA d’0Orbigny, 1828.

Planorbulina D’ORBIGNY (type, P. mediterranensis d’Orbigny), Ann. Sci. Nat.,
vol. 7, 1826, p. 280.—H. B. Brapy, Rep. Voy. Chullenger, Zoology, vol. 9,
1884, p. 699.

Description.—Test typically adherent; early chambers in a close
coil, later chambers surrounding the periphery 1in an annular arrange-
ment; chambers in a single layer; test attached by its dorsal side,
noninvolute; all chambers usually visible from either dorsal or ventral
side; wall perforate, often rather coarsely so; aperture in the early
chambers single on the inner border of the chamber in the coiled
chambers, in those arranged in an annular manner usually two, one
at either end of the chamber and near the preceding chambers adja-
cent and together forming a series of apertures about the periphery
of the test; each newly added chamber connects with the two adjacent
chambers at either side in the series next previously formed.

This genus 1n 1ts restricted sense includes only those species which
have the peculiar annular arrangement of the chambers 1n adult
erowth. The number of species is small, most common 1n the shallow
waters of Temperate and Tropical seas.

PLANORBULINA LARVATA Parker and Jones.
Plate 8, fig. 2.

Planorbulina vulgaris p’ORrRBIGNY, var. larvata PARKER and JoNES, Ann. Mag.
Nat. Hist., ser. 3, vol. 5, 1860, p. 294.

Planorbulina larvata PARKER and JoNEs, Philos. Trans., vol. 155, 1865, p. 379,
pl. 19, fig. 3a, b.—CARTER, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 214,
pl. 13, fig. 16.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 658, pl. 92, figs. 5, 6.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen,
Cl. 11, vol. 18, 1893, p. 381, pl. 14, fig. 31.—MiLLETT, Journ. Roy. Micr. Soc.,

1904, p. 490.

Description.—Test typically attached, discoidal; chambers of the
central portion hidden by the development of thick granules or
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tubercles on the test making the sutures indistinct; peripheral cham-
bers arranged 1n annular rings, distinct; sutures somewhat depressed;
apertures lipped.
Diameter up to 3 mm. |
Distrbution.—Brady records this species
from the coral reefs of Honolulu, Hawaiian
Islands, at a depth of 40 fathoms, and from
the Chinese Sea. 1 have had specimens
from Gaspar Straits, collected by the North
Pacific Exploring Expedition, Capt. John
Rodgers, and from Albatross station H4882
in 248 fathoms, bottom temperature 48.8°
F. off Blake Reef, in Colnett or Vincennes
Strait, off Southern Japan. This is essen-
tially a species of warm shallow waters and
F1G. 30.—PLANORBULINA LARVATA , , Y, . 6, = : .
PARKER AND JonEs. X 15. (Apapr- 1t 18 Interesting to find i1t in this region
ED FROM PAREER AND JONES'S ywhere g0 many specles of this same general

ORIGINAL FIGURE.) ¢, DORSAL VIEW,
b, SIDE VIEW. character have appeared.

PLANORBULINA MEDITERRANENSIS (d’Orbigny).

Plate 12, fig. 1.

Planorbulina mediterranensis D’ORBIGNY, Ann. Sci.
Nat., vol. 7, 1826, p. 280, pl. 14, figs. 4-6; Mode-
les, No. 79; Foram. Foss. Bass. Tert. Vienne,
1846, p. 166, pl. 9, figs. 15-17.—PARKER, JONES,
and H. B. Brapy, Ann. Mag. Nat. Hist., ser.
3, vol. 16, 1865, p. 31, pl. 2, fig. 74; ser. 4, vol. 8,
1871, p. 178, pl. 12, figs. 133, 134.—BUTscHLI, in
Bronn, Klassen und Ordnungen Thier-Reichs,
vol. 1, 1880, p. 206, pl. 9. fig. 8.—H. B. Brabpy,
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.
656, pl. 92, figs. 1-3.—H. B. BrRADY, PARKER,
and JoNEs, Trans. Zool. Soc., vol. 12, 1888, p.
227, pl. 45, fig. 18.—EGGER, Abh. kén. bay.
Akad. Wiss. Minchen, Cl. 11, vol. 18, 1893, p.
380, pl. 14, figs. 24-26.—GoEs, Kongl. Svensk.
Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 91,
pl. 15, fig. 786; Bull. Mus. Comp. Zodl., vol. 29,
1896, p. 73.—FLinT, Rep. U. S. Nat. Mus., 1897
(1899), p. 328, pl. 72, fig. 6.—SILVESTRI, Mem.
Pont. Acad. Nuovi Lincei, vol. 15, 1899, p. 286,

. F1G. 31—PLANORBULINA MEDI-
pl. 6, figs. 4-7.—M1LLETT, Journ. Roy. Micr. Soc., TERRANENSIS (D’ORBIGNY )
1904, p. 489.—RHUMBLER, Zool. Jahrb., Abt. (ADAPTED FROM D’ORBIGNY’S
Syst. vol. 24, 1906.—CHAPMAN, Journ. Quekett FIGURE OF THE TYPE.) @, VEN-
Micr. Club, ser. 2, vol. 10, 1907, p. 137.—Sipg-  TRAL VIEW; D, SIDE VIEW; ¢, DOR-
BOTTOM, Mem. and Proc. Manchester Lit. and Sl VIEW.

Philos. Soc., vol. 53, 1909, p. 1, pl. 1, figs. 1-3; vol. 54, No. 16, 1910, p. 26.—
CHAPMAN, Journ. Linn. Soc. Zoology, vol. 30,1910, p. 419.

Planorbulina farcta (Fichtel and Moll) var. mediterranensis PARKER and JONES.
Philos. Trans., vol. 155, 1865, p. 383, pl. 16, fig. 21.
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Description.—Test adherent, flattened; early chambers distinctly
spiral, later ones less so, often irregularly annular in their arrange-
ment, more or less lobulated in the ventral face; periphery irregular,
often angular; wall very conspicuously perforated; early chambers
usually with a brownish color, later chambers grayish-white; sutures
depressed, often clearly marked on the dorsal face by a distinct band
of shell material; apertures at either side of the chamber 1n the adult,
simple, each with a raised lip.

Diameter 1-2 mm. or more.

Distribution.—Rhumbler has recorded this species from shallow
water material from both Chatham Island and Laysan. 1 have had
it only from Nero station 990 in 859 fathoms, off Guam.

PLANORBULINA ACERVALIS H. B. Brady.

Plate 14, fig. 1.

Planorbulina acervalis H. B. BraDpY, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 657, pl. 92, fig. 4.—H. B. BrRapy, PARKER, and JoNEs, Trans. Zool. Soc.,
vol. 12, 1888, p. 227, pl. 46, fig. 11.—FuinNT, Rep. U. S. Nat. Mus., 1897 (1899),
p. 328, pl. 72, fig. 7.—MrmLETT, Journ. Roy. Micr. Soc., 1904, p. 490.—
RBEUMBLER, Zool. Jahrb., Abte1l Syst., vol. 24,1906, p. 67.—SipEBOTTOM, Mem.
and Proc. Manchester Lit. and Philos. Soc., vol. 53, 1909, p. 2, pl. 1, fig. 4;
vol. 54, No. 16, 1910, p. 27.

Description.—Test typically adherent, composed of numerous
‘chambers, early ones spiral, later ones irregularly annular, those of
the periphery lobulated, the newly
added chambers extending out-
ward a considerable distance be-
yond the preceding ones; ventral
surface often covered by a mass of
small acervuline chambers; wall
conspicuously porous; apertures
lipped.

Diameter up to 2.5 mm.

Distribution.—Rhumbler records
two specimens of this species from
Fle. 32— PLANORBULINA AcervaLis H. B.Brapy. Liaysan Island. Thavehad it from

X 35. (ADAPTED FROM BRADY’S FIGURE OF TRE  Norg station 2071 1n 271 fathoms

TYPE:) off the Hawanan Islands, Nero sta-
tion 1466 in 234 fathoms off Guam, and Albatross H4882 off Blake
Reef in 248 fathoms, bottom temperature 48.8° F. in Colnett or Vin-
cennes Strait, off southern Japan. These are the three areas from
which most of the tropical species have occurred in the material I
have examined. It i1s essentially a species of shallow, warm waters.
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Genus TRUNCATULINA dA’0Orbigny, 1826.

Nautilus (part) WALKER and Boys, Test. Min., 1784, p. 20.—WALKER and JAcoB,
Adams Essays, Kanmacher’s Ed., 1798, p. 642.

Serpula (part) MonTAGU, Test Brit., 1803, p. 515.

Truncatulina D’ORBIGNY, (type, T. lobatula Walker and Jacob) Ann. Sci. Nat.,

vol. 7, 1826, p. 279.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 658.

Description.—Test free or adherent, rotaliform, the ventral face
usually the more convex but passing into species which are nearly
biconvex; chambers usually wvisible from both sides, occasionally
with limbate sutures; wall either smooth or with raised papillee,
occasionally with limbate margins, coarsely puncate; aperture usu-
ally a curved slit at the margin of the inner end of the chamber, often
with a definite hip.

This genus includes a considerable variety of species and the
extreme forms are somewhat dissimilar but as a whole they form a
fairly unified genus. Certain groups have at times been segregated
with other generic names but except for two species which are here
placed under Siphonina 1t seems best to leave them under the genus
Truncatulina.

TRUNCATULINA REFULGENS (Montfort).

Plate 12, fig. 2.

‘“ Hammonia Balanus seu Balanoidea,’* SOLDANI, Testaceographia, vol. 1, pt. 1,
1789, p. 58, pl. 46, figs. nn, oo.

Cibicides refulgens MoNTFORT, Conch. Syst., vol. 1, 1808, p. 122.

a O ¢

F1G. 33.—TRUNCATULINA REFULGENS (MONTFORT). (ADAPTED FROM D'ORBIGNY, 1826.) a, VENTRAL
VIEW: b, DORSAL VIEW; ¢, SIDE VIEW,

Truncatulina refulgens D’ OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 279, pl. 13,
fie. 8-11; Modeéles, No. 77.—CARPENTER, PARKER, and JoNES, Introd. Foram.,
1862, p. 201, fig. 32, E.—PARKER, JONES, and H. B. BrRapy, Ann. Mag. Nat.
Hist., ser. 3, vol. 16, 1865, p. 31, pl. 2, fig. 76.—H. B. Brapy, Nat. Hist.
Trans. Northumberland and Durham, vol. 1, 1865-1867 (1867), p. 105, pl.
12, fig. 9a—c.—PARKER, JoNEs, and H. B. Brapy, Ann. Mag. Nat. Hist.,
ger. 4, vol. 8, 1871, p. 176, pl. 12, fig. 139.—TERRIGI, Atti Accad. Pont. Nuovi
Lincei, vol. 35, 1883, p. 197, pl. 3, fig. 40.—H. B. Brapy, Rep. Voy. Chal-
lenger, Zoology, vol. 9, 1884, p. 659, pl. 92, figs. 7-9.—SHERBORN and CHAPMAN,
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Journ. Roy. Micr. Soc., 1886, p. 756, pl. 16, fig. 13a~c.—TERRIGI, Mem. Accad.
Lincei, ser. 4, vol. 6, 1889, p. 117, pl. 8, figs. 1-3.—EGGER, Abh. kon. bay.
Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 401, pl. 16, figs. 31-33.—GoEs,
Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 89, pl. 15, figs. 775,
776.—JoNEs, Pal. Soc., 1895, p. 302, pl. 5, fig. 31.—CHAPMAN, Jocurn. Roy.
Micr. Sec., 1898, p. 1, pl. 1, fig. 1.—MruLETT, Journ. Roy. Mier. Soc., 1904,
p. 491.—CHAPMAN, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 137.—
BaGa, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 158.—SipEBoTTOM, Mem. and
Proc. Manchester Lit. and Philos. Soc., vol. 53, No. 21, 1909, p. 2.—CHAP-
MAN, Proc. Roy. Soc. Victoria, vol. 22, 1910, p. 284; Journ. Linn. Soc., Zool-
ogy, vol. 30, 1910, p. 420.—BAag, Bull. U. S. Geol. Surv., No. 513, 1912, p. 83. -

Descraption.—Test usually free, ventral face flattened or concave,
dorsal face strongly convex; peripheral margin sharp, keeled; cham-
bers numerous, 7-9 in final whorl, all visible from the ventral face,
only those of the last-formed whorl visible from the dorsal face;
sutures slightly depressed, somewhat limbate; wall fairly smooth,
punctate; aperture a narrow sht at the inner margin of the chamber.

Diameter up to 1.4 mm.

Distribution.—Bagg records this species from several Albatross
stations off the Hawanan Islands at depths ranging from 104 to 1,544
fathoms. I have had the species from several Albatross stations in
the same region, depths ranging from 373 to 607 fathoms. At
Albatross station H2768 1n 373 fathoms the species was represented
by abundant specimens. It also was noted from Nero station 1328
in 871 fathoms between Guam and Yokohama.

TRUNCATULINA LOBATULA (Walker and Jacob).
Plate 15, fig. 1.

‘“Nautilus spiralis lobatus, etc.”” WALKER and Boys, Test. Min., 1784, p. 20,
pl. 3, fig. 71.

‘““Hammonize tuberculatae, etc.”” SowLpani, Testaceographia, vol. 1, pt. 1, 1789,
p. 68, pl. 45, figs. n, kk, I, mm.

Nautilus lobatulus WALKER and JAcoB, Adams Essays, Kanmacher’s ed., 1798, p.
642, pl. 14, fig. 36.

Serpula lobatula MoNnTAGU, Test. Brit., 1803, p. 515, Suppl., p. 160.

Truncatulina lobatula p’ORBIGNY, in Barker, Webb and Berthelot, Hist. Nat. Isles
Canaries, vol. 2, pt. 2, *“ Foraminiferes,’’ 1839, p. 134, pl. 2, figs. 22-24; Foram.
Foss. Bass. Tert. Vienne, 1846, p. 168, pl. 9, figs. 18-23.—EGGER, NeuesJahrb.
fiir Min., 1857, p. 279, pl. 9, figs. 1-3.—PARKER and JoNESs, Ann. Mag. Nat.
Hist. ser. 2, vol. 19, 1857, p. 293, pl. 10, figs. 17-21.—WiLLiaAMsoN, Rec.
Foram. Great Britain, 1858, p. 59, pl. 5, figs. 121-123.—JoNEs, PARKER, and
H. B. Brapy, Mon. Foram. Crag, 1866, pl. 2, figs. 4-10, pl. 4, fig. 18.— PARKER,
JoNES,and H. B. BRapy, Ann. Mag. Nat. Hist.,ser. 4, vol. 8, 1871, p. 176, pl. 12,
fig. 136.—SCHEWAGER, DBoll. R. Com. geol. Ital., vol. 8, 1877, p. 26, pl., fig.
49.—TERRIGI, Atti Accad. Pont. Nuovi Lincel, vol. 33, 1880, p. 205, pl. 3,
fig. 57.—TERQUEM, Mem. Soc. géol. France, ser. 3, vol. 2, 1882, p. 94, pl. 9,
fig. (27), fig. 27a, b.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 660, pl. 92, fig. 10; pl. 93, figs. 1, 4, 5; pl. 95, figs. 4, 5.—SHERBORN
and CaapMAN Journ. Roy. Micr. Soc., 1886, p. 756, pl. 16, fig. 12a—c.—MALA-
GoLl, Atti Soc. Nat. Modena (Rend.), ser. 3, vol. 3, 1887, p. 110, pl. 1, fig. 14.—
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H. B. Brapy, PARkER, and JoNES, Trans. Zool. Soc., vol. 12, 1888, p. 227
pl. 42, fig. 20; pl. 45, fig. 26.—TErRRIGI, Mem. R. Acad. Lincei, ser. 4, vol. 6,
1889, p. 116, pl. 7, figs. 5-7.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen,
Cl. 11, vol. 18, 1893, p. 396, pl. 16, figs. 1-3, 10-12.—FornasINI, Mem. Accad.
Sci. Inst. Bologna, ser. 5, vol. 3, 1893, p. 435, pl. 2, figs. 15, 16.—GoEs, Kongl.
Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 88, pl. 15, fig. 774.—BUR-
rRows and HorLrLanD, Proc. Geol. Assoc., vol. 15, 1897, p. 47, pl. 2, fig. 24.—
MorToN, Proc. Portland Soc. Nat. Hist., vol. 2, 1897, p. 120.—CaAPMAN, Journ.,
Roy. Micr. Soc., 1898, p. 2, pl. 1, fig. 2.—FuinT, Rep. U. S. Nat. Mus., 1897
(1899), p. 333, pl. 76, fig. 4.—CrAPMAN, Proc. Roy. Soc. Edinburgh, vol. 23,
1902, p. 392, pl. 1, figs. 2, 3.—MiILLETT, Journ. Roy. Micr. Soc., 1904, p. 491.—
CraPMAN, Trans. New Zealand Inst., vol. 38, 1905, p. 103; Journ. Quekett
Micr. Club, ser. 2, vol. 10, 1907, p. 137.—BAca, Proc. U. S. Nat. Mus., vol.
34, 1908, p. 1568.—CusHMAN, Proc. Boston Soc. Nat. Hist., vol. 34, 1908,
p. 30.—SipEBOTTOM, Mem. and Proc. Manchester Lit. and Philos. Soc., vol.
53, No. 21, 1909, p. 2.—CHAPMAN, Proc. Roy. Soc. Victona, vol. 22, 1910,
p. 284; Journ. Linn. Soc., Zoology, vol. 30, 1910, p. 420.—Baag, Bull. U. S.
Geol. Surv. No. 513, 1912, p. 82, pl. 24, figs. 9-14.

Planorbulina farcata, var. (Truncatulina) lobatula PARKER and JonNEs, Philos.
Trans., vol. 155, 1865, p. 381, pl. 14, figs. 3-6; pl. 16, figs. 18-20.

Planorbulina lobatula Go¥s, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9,
1894, p. 88, pl. 15, fig. 774.

Description.—Test typically adherent, plano-convex, ventral face
flattened, dorsal face moderately convex; peripheral margin rounded;

Va2
% c

F1G. 34.—TRUNCATULINA LOBATULA (WALKER AND JACOB). (ADAPTED FROM BRADY.) @, VENTRAL
VIEW; b, DORSAL VIEW:; ¢, SIDE VIEW.

chambers numerous, usually seven 1n the last formed coil; sutures
somewhat depressed; wall usually fairly smooth, coarsely punctate or
sometimes ornamented with ridges or bosses; aperture a narrow slit
at the inner margin of the chamber.

Diameter up to 1.2 mm.

Distribution.—This species 1s recorded at Challenger station 206 in
2,100 fathoms. Bagg records 1t from 12 Albatross stations off the
Hawaian Islands, depths ranging from 104 to 1,307 fathoms. I have
had specimens from the latter region, Albatross H2932 in 20 fathoms
and H2923 in 392 fathoms. It occurred fairly frequently in material
from the stomachs of Holothurians dredged at Albatross D3603 in
1,771 fathoms, Bering Sea. At Nero station 1464, near Guam in 891
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fathoms, a single specimen occurred, and it wasfound in material from
Nero stations 1012 in 1,932 fathoms and 1222 in 726 fathoms between

Guam and Yokohama. It also occurred in shallow water material oft
Hakodate, Japan.

This is a very common species in shallow water of the cooler parts
of the oceans, but little material from such localities was available 1n

this work.

TRUNCATULINA VARIABILIS d’Orbigny.

‘““Testee hammoniformes, plano-cochleatz, tuberosz articulatz, etc.’”” SOLDANI,
Testaceographia, vol. 1, pt. 1, 1789, pp. 77-80, pls. 70-92.

Truncatulina variabilis D’OrRBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 279, No. 8;

in Barker, Webb, and Berthelot, Hist. Nat. Isles Canaries,vol.2,pt.2, ¢‘Forami-
niféres,’’ 1839, p. 135, pl. 2, fig. 29.—REeuss, Denkschr. Akad. Wiss.Wien, vol.
23,1864, p. 10, pl. 1, fig. 15.—TERQUEM, Mém. Soc. Géol. France, ser. 3, vol. 1,
Mém. 3, 1878, p. 20, pl. 1, fig. 18-25; vol. 2, 1882, p. 92, pl. 9 (17), figs. 22-25.—
H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 661, pl. 93, figs.
6-7.—H. B. Brapy, PARKER, and JoNES, Trans. Zool. Soc., vol. 12, 1888, p. 227,
pl. 45, fig. 17.—TER-
RIGI, Mem. R. Accad.
Lincei, ser. 4, vol. 6,
1889, p. 116, pl. 7,
figs.8,9.—BURROWS,
SHERBORN, and Bai-
LEY, Journ. Roy.
Micr. Soc., 1890, p.
562, pl. 11, fig. 22.—
EcGER, Abh. kon. F16. 35.—TRUNCATULINA VARIABILIS D’ORBIGNY. X 100.
bay. Akad. Wiss.
Miinchen, Cl. 11, vol. 18, 1893, p. 404, pl. 16, figs. 57-59, 63, 64—JONES, Pal.
Soc., 1896, p. 309, pl. 6, fig. 23.—MiLLETT, Journ. Roy. Micr. Soc., 1904, p.
492.—CHAPMAN, Trans. New Zealand Inst., vol. 38, 1905, p. 103.—SIDEBOT-
oM, Mem. and Proc. Manchester Lit. and Philos. Soc., vol. 53, No. 21, 1909,
p. 2, pl. 1, figs. 5, 6; pl. 2, figs. 1-3.—CmAaPMAN, Proc. Roy. Soc. Victoria,
vol. 22, 1910, p. 285.—SmpEBOoTTOM, Mem. and Proc. Manchester Lit. and
Philos. Soc., vol. 54, No. 16, 1910, p. 27.—Bacg, Bull. U. S. Geol. Survey,
No. 513, 1912, p. 84, pl. 24, figs. 14, pl. 25, figs. 4, 5.

Planorbulina variabilis Gogks, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9,
1894, p. 88.

Description.—Test adherent, elongated, irregularinshape, dorsalside
convex, ventral side in early portion concave, later variously shaped;
peripheral margin rounded; chambers numerous, early ones coiled,
later ones linear, biserial or irregularly arranged to form an elongate
test; sutures somewhat depressed, distinct; wall coarsely punctate.

Length up to 1.75 mm.

Distribution.—Apparently this species has not previously been
recorded from the North Pacific. I have had material from Albatross
station H2923 in 392 fathoms off the Hawaiian Islands and from Nero
station 1310 in 518 fathoms between Guam and Yokohama.

This species presents various modifications of shape 1n its later
growth.
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TRUNCATULINA WUELLERSTOREFI (Schwager).
Plate 12, fig. 3.

Anomalina wuellerstorfi SCHWAGER, Novara Exped., geol. Theil., vol. 2, 1866, p.
258, pl. 7, figs. 105, 107.
Truncatulina wuellerstorfi H. B. BrRapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 662, pl. 93, figs. 8, 9.—UHLIG, Jahrb. k. k. geol. Reichs,, vol. 36, 1886,
p. 174, fig. 3. —EaaER, Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18,
1893, p. 397, pl. 16, figs., 13-15.—CHAPMAN, Journ,
Roy. Micr. Soc., 1893, p. 3, pl. 1, fig. 3.—FrLinT, Rep.
U. 8. Nat. Mus,, 1897 (1899), p. 333, pl. 77, fig. 1.—
MiLLeTrT, Journ. Roy. Micr. Soc., 1904, p. 492.—
CrAPMAN, Trans. New Zealand Inst., vol. 38, 1905,
p. 102.—BAga, Proc. U. 8. Nat. Mus., vol. 34, 1908,
p. 159.—CurAPMAN, Proc. Roy. Soc. Victoria, vol.
22, 1910, p. 285; Journ. Linn. Soc., Zoology, vol. 30,
1910, p. 420.—Baca, Bull. U. S. Geol. Surv., No.
013, 1912, p. 84, pl. 25, figs. 10a—c, 11a—c.
Planorbulina wuellerstorfi Goks, Kongl. Svensk, Vet.
Akad. Handl., vol. 25, No. 9, 1894, p. 89, pl. 15, fig.
777.

Description.—Test usually free, much com-
pressed, dorsal side slightly convex, ventral side
flattened; chambers numerous, elongate, curved,
9 or 10 in the last formed coil; sutures limbate;

periphery usually bluntly rounded; wall very

<b coarsely punctate; aperture a curved, arched

opening at the periphery of the chamber.
¢ Diameter up to 1.40 mm.

Fra. 36—TruncatuLina  DStrabution.—From the available records this
j;;’;?“:fﬁi‘fﬁ; (Semwa- seems to be one of the most common species in
scawacer.) q, porsar, bhe North Pacific. Brady in the Challenger Re-
fgg;b%;fjmﬁ VIEW; port records 1t from three North Pacific stations
’ | in 345 to 2,050 fathoms. Goés records i1t from

seven Albatross stations in the western tropical Pacific at depths
ranging from 660 to 1,201 fathoms. Flint records it from Alba-
tross station D2805 in 51 fathoms in Panama Bay. Baggrecordsit
from 14 out of 19 Albatross stations off the Hawaiian Islands, depths
ranging from 275 to 1,544 fathoms.

I have had material of this species from many stations well scattered
over the North Pacific; from off the coast of Washington, Albatross
D3346 in 786 fathoms, common; off the Galapagos D2806 in 1,379
fathoms, off the Hawailian Islands between the Hawaiian and Midway
Islands and especially at a larger number of stations between Guam
and Yokohama. These last stations range in depth from 665 to
2,391 fathoms.
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TRUNCATULINA HAIDINGERII (d’Orbigny).
Plate 13, fig. 5; plate 28, fig. 1.

Rotalina hawdingerii pD’ORBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 154,
pl. 8, figs. 7-9.

Planorbulina haidingerit H. B. Brapy, Trans. Linn, Soc. London, vol. 24, 1864,
p. 469, pl. 48, fig. 11.

Truncatulina hawdingeri: REUss, Sitz. kais. Akad. Wiss, Wien, vol. 55, 1867. p. 28.—
TerRIGI, Mem. Accad. Lince1, ser. 4, vol. 6, 1889, p. 118, pl. 8, figs. 7-9.—
EGcGER, Abh. kén. bay. Akad. Wiss. Munchen, C1. 11, vol. 18, 1893, p. 401, pl.
16, figs. 25~27.—LieBuUs, Jahrbh. k. k. geol. Reichs., vol. 52, Heft 1, 1902, p. 90,
fig. 4. —MILLETT,
Journ. Roy. Micr.
Soc., 1904, p. 493.—
CHAPMAN, Trans.
New Zealand Inst.,
vol. 38, 19065, p. 104;
Journ. Quekett Micr.
Club, ser. 2, vol. 10,

1907, p. 137.—Bagea. a i, C
Proc. U.S. Nat. Mus., Fic. 37.—TRUNCATULINA HAIDINGERI (D’ORBIGNY). (ADAPTED
vol. 34, 1908, p. 157.— FROM D'ORBIGNY'S TYPE FIGURE.) a, DORSAL VIEW; b, VEN-

CHAPMAN, Journ. TRAL VIEW; ¢, SIDE VIEW.

Linn. Soc., Zoology, vol. 30, 1910, p. 420.
Planorbulina farcata, var. haidingeris PARKER and JoNEs, Philos. Trans., vol. 155,
1865, p. 382, pl. 16, fig. 22a, b.

Description.—Test free, biconvex; peripheral margin rounded;
chambers numerous, broad, about nine in the last formed coil;
sutures distinct but not depressed; wall smooth, finely punctate;
aperture a small opening at the ventral margin of the chamber.

Diameter up to 1.2 mm.

Distribution.—The only previously recorded station for this species
in the North Pacific 1s one recorded by Bagg, Albatross H4508 1n 495
fathoms off the Hawaillan Islands. 1 have had the species from
H4878 in 84 fathoms, bottom temperature 51.9° K., D4946 in 39
fathoms, bottom temperature 68.7° F. and also from D4822 in 130
fathoms, bottom temperature 39.4° F., all off Japan.

TRUNCATULINA AKNERIANA (d’Orbigny).
Plate 16, fig. 3.

Rotalina akneriana p’ORBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 156,
pl. 8, figs. 13-15.

Truncatulina akneriana REuss, Denkschr. kais. Akad. Wiss. Wien, vol. 25, 1866,
p. 160, No. 6.—H. B. BrapYy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 663, pl. 94, fig. 8a—c.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen, Cl.
11, vol. 18, 1893, p. 400, pl. 16, figs. 60-62.—FrLinT, Rep. U. S. Nat. Mus,,
1897 (1899), p. 333, pl. 77, fig. 5.—MrLLETT, Journ. Roy. Micr. Soc., 1904, p.
494 —CHAPMAN, Trans. New Zealand Inst., vol. 38, 1905, p. 103.—Bagag,
Proc. U. S. Nat. Mus., vol. 34, 1908, p. 157.—CHAPMAN, Journ. Linn. Soc.,

Zoology, vol. 30, 1910, p. 420.
Planorbulina akneriana GoEs, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9,

1894, p. 89, pl. 15, figs. 778, 779.

Description.—Test free, biconvex; peripheral margin broadly
rounded; dorsal surface convex at the margin, depressed or flattened
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toward the center, ventral surface convex but less so toward the
center; chambers numerous, about 11-13 in the final coil, broad,
short; sutures strongly limbate,

ventrally depressed, sutures be-
tween last few chambers and
the previous coil deep and dis-
tinct; surface very coarsely

_ punctate; aperture an arched
slit at the periphery.

0 ¢  Diameter up to 1.25 mm.
F1G. 38.—TRUNCATULINA AKNERIANA (D’ORBIGNY). Dastribution.—T he onl y

(arrn o ORI T M) & North Pacific rocord for thi
species 1s given by Bagg, Alba-
tross station H4590 in 978 fathoms off the Hawailan Islands.
I have had a single specimen from Albatross H2922 also off the
Hawaian Islands.

TRUNCATULINA UNGERIANA (d’Orbigny).

Plate 17, fig. 2.

Rotalina ungeriana p’OrBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 157,
pl. 8, figs. 16-18.

Planorbulina ungeriana H. B. Brapy, Trans. Linn. Soc. London, vol. 24, 1864,
p. 469, pl. 48, fig. 12.—SHERBORN and CHAPMAN, Journ. Roy. Micr. Soc.,
1886, p. 757, pl. 16, fig. 16.—
GOEs, Kongl. Svensk. Vet.
Akad. Handl., vol. 25, No. 9,
1894, p. 90, pl. 15, fig. 780.

Truncatulina ungeriana REUSS,
Denkschr. Akad. Wiss. Wien,
vol. 25, 1865, p. 161.—H. B.
Brapy, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 664, % €
p}l. 94, ﬁg_ 9a-d.—TERRIGI, F1G. 39.—TRUNCATULINA UNGERIANA (D’ORBIGNY).

M R Accad Li - (ADAPTED FROM D’ORBIGNY’S TYPE FIGURE.) @, DOR-
e, tb. Accal. LINced, set. SAL VIEW; b, VENTRAL VIEW; ¢, SIDE VIEW,

4, vol. 6, 1889, p. 117, pl. §,
fig. 4; Mem. R. Com. geol. d’Italia, vol. 4, 1891, p. 106, pl. 4, fig. 9.—EGGER,
Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, pl. 16, figs.
19-21.—S1LvEsTRI, Mem. Pont. Accad. Nuovi Lincel, vol. 9, 1893, p. 213,
pl. 6, fig. 3.—BUurRrows and HorrLaND, Proc. Geol. Ass., vol. 15, 1897, p. 47,
pl. 2, fig. 23.—FrinT, Rep. U. S. Nat. Mus., 1897 (1899), p. 333, pl. 77,
fig. 2.—MiLLeTT, Journ. Roy. Micr. Soc., 1904, p. 493.—CHAPMAN, Trans.
New Zealand Inst., vol. 38, 1905, p. 103; Journ. Quekett Micr. Club, ser. 2,
vol. 10, 1907, p. 138; Proc. Roy. Soc. Victoria, vol. 22, 1910, p. 285; Journ.
Linn. Soc., Zoology, vol. 30, 1910, p. 420.—Baag, Bull. U. S. Geol. Surv.,
No. 513, 1912, p. 83, pl. 25, figs. 1-3.

Planorbulina farcata, var. ungeriana PARKER and JoNEs, Philos. Trans., vol. 155,
1865, p. 382, pl. 16, figs. 23-25.

Description.—Test free, biconvex but unequally so; peripheral
margin acute, subcarinate; chambers numerous, 10 to 12 in the
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final whorl, short and broad; sutures distinct, somewhat depressed;
wall rather coarsely punctate, especially on the dorsal surface;
aperture a narrow arched opening on the periphery of the test.

Diameter up to 1.25 mm.

Distribution.—The only previously recorded station for this species
in the North Pacific is one given by Brady from the Challenger
material 1n 2 300 fathoms. I have had specimens from numerous
stations, off the Hawaiian Islands, off Guam and between Guam and
Japan, depths ranging from 276 to 1,588 fathoms.

TRUNCATULINA TENERA H. B. Brady.
Plate 16, fig. 2; plate 23, fig. 6.

Truncatulina tenera H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 665, pl. 95, figs. 1la—c.—EGaGER, Abh. kén. bay. Akad. Wiss. Miinchen,
Cl. o, vol. 18, 1893, p. 402, pl. 16, figs. 45-47.

Description.—‘‘Test regularly Rotahform; both faces convex,
peripheral edge acute and lobulated. Consisting of rather more than
three convolutions of nearly equal width, the last of which 1s formed
of five or six segments; sutures distinct, shightly depressed, marked
on the superior face by nearly straight radial ines; aperture a curved
fissure bordered by a thickened lip, situated at the inner margin of
the final segment near the periphery.

““Diameter 1/55th inch (0.46 mm.).”

Distribution.—Apparently this species has not been previously
recorded from the North Pacific. The only material of the species
which I have had is from Albatross station D4951 in 703 fathoms,
bottom temperature 37.7° F., off Japan.

The material is very typical. The above description 1s from

Brady.

TRUNCATULINA DUTEMPLEI (d’Orbigny).
Plate 15, fig. 2.

Rotalina dutemplei D’OrRBIGNY, Foram. I'oss. Bass. Tert. Vienne, 1846, p. 157,

pl. §, figs. 19-21.
Truncatulina dutemplet REuss, Denkschr. Akad. Wiss. Wien, vol. 25, 1865, p. 160,

pl. 4, fic. 16.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 665, pl. 95, fig. 5a~c.—TERRIGI, Mem. Accad. Lincei, ser. 4, vol. 6, 1889,
p. 118, pl. 8, figs. 10, 11.—EGGER, Abh. kon. bay. Akad. Wiss. Minchen,
CL. 11, vol. 18, 1893, p. 400, pl. 16, figs. 22, 23, 30, 54-56.—Baea, Proc. U. S.
Nat. Mus., vol. 34, 1908, p. 157.—CHAPMAN, Journ. Linn. Soc., Zoology,
vol. 30, 1910, p. 421.

Description.—Test free, dorsal surface flattened at the sides, um-
bonate in the center, ventral surface convex; chambers about six in
the last formed coil; peripheral margin broadly rounded; sutures
slightly depressed, but very distinct; wall rather coarsely punctate,
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especially the last few chambers; aperture a small arched opening
ventrally from the periphery of the chamber.
Diameter 0.40-0.75 mm.

Duistribution.—Bagg re-
cords the only previously
published station for this
species in theNorth Pacific,
Albatross H4571 in 384
fathoms off the Hawailian
Islands. '

p I have had speci-

F16. 40. ——TRUI\.CATULINA DUTEMPLEI (D’ ORBIGm) (Apaprgp 1I1€I1S referable to this
FROM D’ORBIGNY’S TYPE FIGURE.) @, VENTRAL VIEW; b, DOR- Sp@CleS fI' om two Nero

SAL VIEW, ¢, SIDE VIEW.
stations,12941n 1,417 fath-
oms and 1,310 1n 518 fathoms between Guam and Japan. It has
also occurred at Albatross station H4882 in 248 fathoms, bottom
temperature 48.8° ., off Blake Reef, in Colnett or Vincennes Strait,
Southern Japan.
TRUNCATULINA TUMIDULA H. B. Brady.

Plate 15, fig. 3.

Truncatulina tumidula H. B. Brapy, Rep. Voy. Challenger, Zoology, vol 9, 1884,
p. 666, pl. 95, figs. 8a—d.

Description.— ‘Test trochoid, more or less depressed, consisting of
three convolutions, the last of which is composed of about six seg-
ments; superior face highly convex; inferior less convex, slightly exca-
vated at the umbihcus; peripheral edge thick and lobulated ; segments
inflated, especially those of the final convolution. Colour deep brown,
except the terminal segment, which is generally of lighter hue.

‘““ Diameter 1/30th inch (0.2 mm.).”

Daistribution.—Brady described this small species from a Challenger
station near the Canaries. I have had material from two Nero
stations between Guam and Japan that very closely resemble the
figures of T. tumidula and seem to be identical with i1t. These are
Nero stations 1160 1n 1,907 fathoms and 1294 1n 1,417 fathoms.

TRUNCATULINA PYGMEA Hantken.

Truncatulina pygmea HANTKEN, Mitth. Jahrb. ung. geol. Anstalt., vol. 4, 1875, p.

78, pl. 10, fig. 8.
Truncatulina pygmea H. B. BRapYy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 666, pl. 95, figs. 9, 10.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen,
Cl. 1, vol. 18, 1893, p. 400, pl. 16, figs. 24, 28, 29.—CHAPMAN, Trans. New
Zealand Inst., vol. 38, 1906, p. 103.—Baaga, Proc. U. S. Nat. Mus., vol. 34,
1908, p. 168.—CHAPMAN, Journ. Linn. Soc. Zoology, vol. 30, 1910, p. 421.

Description.—Test free, biconvex; peripheral margin bluntly
rounded ; chambers numerous, angled on the dorsal side, about nine
in the last-formed whorl; sutures very distinct, limbate, especially
on the dorsal side with clear shell material, most distinct in the last-
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formed whorl; aperture an elongate slit at the inner margin of the
chamber, ventrally from the periphery.

Diameter 0.30—0.65 mm.

Distrabution.—In the Challenger Report Brady records this species
from five stations in the North Pacific ranging in depth from 1,850

to3,125fathoms.
@ % , l ¢

Bagg records 1t
from one Alba-

lands. F1G. 41.—TRUNCATULINA PYGMAEA HANTKEN. (ADAPTED FROM BRADY.) a,
Thave had ma- DORSAL VIEW; b, VENTRAL VIEW: ¢, SIDE VIEW.

tross station,
H4502 in 1,342
fathoms off the
Hawalian Is-
terial of this species from several Nero stations, 10 in 2,098 fathoms,
124 1n 1,726 fathoms, 990 at Guam 1n 859fathoms and several stations
between Guam and Yokohama, depths ranging from 1,088 to 2,180
fathoms.

From all the North Pacific records this species seems to occur
most frequently at depths over 1,500 fathoms.

TRUNCATULINA PRZCINCTA (Xarrer).
Plate 26, fig. 2.

Rotalwa precincta KARRER, Sitz. Akad. Wiss. Wien, vol. 58, 1868, p. 189, pl. 5,
fig. 7.—SEGUENZA, Attli Accad. Lincel, ser. 3, vol. 6, 1897, pp. 56, 64.
Truncatulina precincta H. B. BRapy, Rep. Voy Challenger, Zoology, vol. 9, 1884,
p. 667, pl. 95, figs. 1-3.—TERRIGI, Mem. Com. geol. Italia, vol. 4, 1891, p. 107,
pl. 4, fie. 11.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen, Cl. i, vol. 18,
1893, p. 403, pl. 16, figs. 51-53.—FoRrNASINI, Mem. Accad. Sci. Inst. Bologna,
ger. 9, vol. 5, 1895, p. 12, pl. 4, fig. 36.—FrinT, Rep. U. S. Nat. Mus., 1897
(1899), p. 334, pl. 78, fig.
1.—MunLEeTT, Journ. Roy.
Micr. Soc., 1904, p. 494 . —
CHAPMAN, Trans. New
Zealand Inst., vol. 38,
1905, p. 104.—BaAaa,
Proc. U. S. Nat. Mus.,
¢ vol. 34, 1908, p. 158.

FI1G. 42.—TRUNCATULINA PRECINCTA (KARRER). (ADAPTED o
FROM KARRER'S TYPE FIGURE.) a, VENTRAL VIEW; b, DOR- Descmptwn._—Test free,

SAL VIEW; ¢, SIDE VIEW. ventral side strongly con-

vex, dorsal side but slightly so; comparatively large, peripheral mar-
gin bluntly rounded; chambers very numerous, about twelve m the
last-formed whorl, short and broad, especially on thedorsal side where
four or more whorls may be visible, slightly oblique ; sutures and periph-

ery marked by clear shell material often appearing as distinct ridges
70175°—Bull, 71, pt. 5—15—4 |
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most marked toward the umbilicus, remaining portion of surface
finely but distinctly punctate; aperture a narrow slit on the inner
margin of the chamber ventrally from the peripheral margin.

Diameter up to 1.5 mm.

Distribution.—Brady records this from the Challenger station off
“the Philippines in 95 fathoms. Bagg records 1t from a single Alba-
tross station, H4476 in 438 fathoms off the Hawailian Islands. I
have it from a single station in the same region Albatross H2683 in
770 fathoms, a few poor specimens, and from Albatross D4874 in 66
fathoms off Japan.

TRUNCATULINA MARGARITIFERA H. B. Brady.

Plate 17, fig. 1.

Truncatulina margaritifera H. B. BRapy, Quart. Journ. Micr. Sci., vol. 21, 1881,
p. 66; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 667, pl. 96, fig. 2 a—c.

Description.— ‘Test Rotaliform; superior face slightly convex or
nearly flat, inferior convex; peripheral edge sharp, subcarinate,

F1G. 43.—TRUNCATULINA MARGARITIFERA H. B. BRADY. (ADAPTED FROM BRADY’S TYPE
- FIGURE. X 28. ¢, VEN1RAL VIEW; b, DORSAL VIEW, ¢, SIDE VIEW.

more or less lobulated; consisting of threc convolutions, of which
the last has about twelve segments; segments all visible on the supe-
rior face, only those of the final convolution on the inferior. Sutural
lines on both faces marked by rows of exogenous beads of clear shell-

substance, largest near the center of the test; walls conspicuously
foraminated.

‘““ Diameter 1/20th inch (1.27 mm).”

Distribution.—The only published North Pacific record for this
specles 1s that of Brady from the Challenger station off the Philippines
in 95 fathoms. Apparently this belongs to the fauna already several
times mentioned which in the North Pacific reaches into the Philip-
pine Archipelago from the south and farther north to Japan as it

was found at Albatross station D4874 in 66 fathoms and 1D4946 in 39
tathoms, bottom temperature 68.7° F.

The Japanese specimens were in every way typical and of good size.
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TRUNCATULINA CULTER (Parker and Jones).
Plate 16, fig. 1.

Planorbulina culter PARKER and JoNEs, Philos. Trans., vol. 155, 1865, p. 421,
pl. 19, fig. 1 a, b. |

Truncatulina culter H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 668, pl. 96, fig. 3 a—c.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen,
Cl. 11, vol. 18, 1893, p. 401, pl. 16, figs. 16-18.—BacGeG, Proc. U. S. Nat. Mus.,
vol. 34, 1908, p. 157.—CHAPMAN, Journ. Linn. Soc., Zoology, vol. 30, 1910,
p. 421.

Descraption.—Test free, ventrally strongly convex, dorsally flat-
tened or very slightly convex; peripheral margin acute, often carinate,
slightly fimbriate; chambers numerous, oblique
above, ten or more 1n the final whorl; sutures
limbate, in the earlier whorls becoming very
much thickened, in the later ones less so; sur-
face of the test finely punctate; sutures rather
indistinct below; aperture an arched or almost
comma-shaped opening at the inner margin of
the chamber about half way between the periph-
eral margin and the umbilicus.

Diameter 0.40—0.80 mm.

Distrbution.—The only North Pacific records |
for this species are those given by Bagg, ™% %= RUNCATOLINA
Albatross H4502 1n 1 ,342 fathoms and H4567 Jones. (ApaPTED FROM

. o PARKER AND JONES’S
in 1,307 fathoms off the Hawanan Islands. I '~ CGURE) X 25

have had o material WhiCh I COUld refer to thiS @, DORSAL VIEW; ¢, SIDE
species. VIRV

TRUNCATULINA MUNDULA H. B. Brady, Parker, and Jones.

Plate 13, fig. 4.

Truncatulina, sp. H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
pl. 95, fig. 6.

Truncatulina mundula H. B. Brapy, PARKER, and JoNEs, Trans. Zool. Soc.
London, vol. 12, 1888, p. 228, pl. 45, fig. 25.—BAca, Proc. U. S. Nat. Mus.,
vol. 34, 1908, p. 158.

Planorbulina mundula GoEs, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 71.

Description.—Test free, almost equally biconvex; peripheral margin
acutely rounded ; chambers numerous, 12 to 14 in the last-formed coil;
sutures oblique dorsally; margins of chambers of clear shell materal,
raised and thickened in the earlier coils, almost hiding the original
surface of the chamber and broad even in the last-formed chambers,
remainder of the surface distinctly foraminated; ventral side with
the sutures indistinet, with little or no trace of thickenings; walls
very coarsely foraminated; aperture a narrow slit extending ventrally
from the peripheral margin.
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Diameter up to 1.0 mm.
Distribution.—Goés records this species from two Albatross stations,
D3353, in 695 fathoms and D3433, in 1,218 fathoms, in the western

¢

FiG. 45.—TRUNCATULINA MUNDULA H. B. BRADY, PARKER AND JONES. (ADAPTED FROM BRADY’S
FIGURE.) X 40. a, DORSAL VIEW; b, VENTRAL VIEW,; ¢, SIDE VIEW.

tropical Pacific. Bagg records 1t from a single Albatross station,
D4000, in 104-213 fathoms, off the Hawaiian Islands.

Genus SIPHONINA Reuss, 18409.

Rotalia (part) Czizek, Haidinger’s Nat. Abh., vol. 2, 1848, p. 145.

Siphonina, REUss (type, 8. reticulata (Czjzek)), Denkschr. Akad. Wiss. Wien,
vol. 1, 1850, p. 372.

Planorbulina (part) PARKER and JoNES, Philos. Trans., vol. 155, 1865, p. 379.

Truncatulina (part) H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 669.

Description.—Test free, composed of numerous chambers arranged
in a somewhat irregular spiral, rounded or biconvex, perforate; wall
smooth or ornamented; aperture rounded, usually with a short neck
and phialine hp.

This genus seems to be worthy of separation from Truncatulina by
its apertural characters alone. There are two North Pacific species

which are here described.
SIPHONINA ECHINATA (H. B. Brady).

Plate 18, figs, 1-4.

Planorbulina echinata H. B. BRADY,
Quart. Journ. Micr. Sci., vol. 19,
1879,p. 69, pl. 8, fig. 3la—c.

Truncatulina echinata H. B. BRADY, Rep.
Yoy. Challenger, Zoology, vol. 9, 1884,
p. 670, pl. 96, figs. 9-14.—EGGER,

F1Gs. 46, 47.—SIPHONINA ECHINATA (H. B. Abh. kon. bay. Akad. Wiss. Min-
BRADY). X 100. (AFTER BRADY.) chen, Cl. 11, vol. 18, 1893, p. 403, pl.

16, figs. 40, 41.

Description.—*‘Test nearly spherical; consisting of about two con-
volutions, of which the outermost is composed of four segments;
segments ventricose, unequally arched, embracing. Shell coarsely
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perforated and usually more or less beset with short, blunt spines or
tubercles. Aperture large and rounded; bordered by a thickened rim

or forming a short, wide neck; often partially closed within by a
shelly plate.

‘““‘Diameter 1/80th inch (0.32 mm.).”

Dustrbutron.—Brady gives the only recorded station for this species
in the North Pacific, that of the Challenger off the coral reefs of
Honolulu, Hawaiian Islands, in 40 fathoms.

SIPHONINA RETICULATA (Czjzek).
Plate 16, fig. 4; plate 28, fig. 3.

Rotalina reticulata CzyzEk, Haidinger’s Nat. Abh., vol. 2, 1848, p. 145, pl. 13,
figs. 7-9.

Siphonina reticulata BRONN, Lethaea Geognostica, ed. 3, vol. 3, 1853-1856, p. 227,
pl. 35(?), figs. 23a-c.

Truncatulina reticulata H. B. BrRaDpY,
Rep. Voy. Challenger, Zoology,
vol. 9, 1884, p. 669, pl. 96, figs.
—-8.—H. B. BRADY, PARKER, and
JONES, Trans. Zool. Soc. London,
vol. 12, 1888, p. 228, pl. 45, figs.
23, 24.—TERRIGI, Mem. Com.
Geol. Italia, vol. 4, 1891, p. 107,
pl. 4, fig. 10.—CBASTER, First
Rept. Southport Soc. Nat. Sci.,
1890-1891 (1892), p. 66, pl. 1, fig.
16.—EcGER, Abh. kén. bay.

Akad Wi.SS MﬁDChen Cl. 11. vol ¥1G.48.—SIPHONINA RETICULATA (CzJZEK). X100.
' ' SRR ' a, SIDE VIEW; b, APERTURAL VIEW. (ADAPTED
18, 1893, p. 402, pl. 16, figs. 42-

FROM BRADY.)
44, —FrLINT, Ann. Rep. U. S. Nat.
Mus., 1897 (1899), p. 334, pl. 78, fig. 3.—MiLLETT, Journ. Roy. Micr. Soc.,
1904, p. 491.—CHAPMAN, Trans. New Zealand Inst., vol. 38, 1905 (1906), p.
102; Proc. Roy. Soc. Victoria, vol. 22, 1910, p. 286.—SipEBOoTTOM, Mem.
Proc. Manchester Lit. and Philos. Soc., vol. 54, No. 16, 1910, p. 27.
Siphonina fimbriata REUss, Denkschr. Akad. Wiss. Wien, 1849, p. 372, pl. 47, fig. 6.

Description.—Test free, nearly circular, biconvex, the two sides
about equally so; peripheral margin acute and carinate, in small speci-
mens with large carinal tubuli giving a serrate periphery, less irreg-
ular in adult specimens; chambers numerous, arranged in a rotaliform
manner, thick-walled, translucent, distinctly punctate; aperture
elliptical, with a definite tubular neck and phialine lip.

Diameter 0.50 to 0.75 mm.

Distribution.—The only material of this species I have recorded
came from two Albatross stations off Japan, D4887, in 71 fathoms,
bottom temperature 59.7° F., and D4949, in 110 fathoms, bottom
temperature 57.8° F.
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Genus ANOMALINA d’Orbigny, 18286.

Anomalina p’ORBIGNY (type, A. punctulate d’Orbigny), Modéles, 1826, No. 67,
p. 282.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 671.

Desgriptim:&.——Test nautiloid, composed of numerous chambers,
but shghtly involute; the two faces usually much alike, biconvex or

shghtly unsymmetrical; aperture a narrow curved slit at the base

of the final chamber.
This genus consists of but few living

specles. It is distinguished from 7Trunca-
tulina, mainly, by the biconvex character
of the test.

ANOMALINA ARIMINENSIS (d’Orbigny).
Plate 19, fig. 1.

Planulina ariminensis D’ ORBIGNY, Ann. Sci. Nat.,
vol. 7, 1826, p. 280, pl. 14, fig. 1-3; Modéles,

a No. 49.
Anomalina arvminensis H. B. BrAapy, Rep. Voy.

@I@ Challenger, Zoology, vol. 9, 1884, p. 674, pl.
93, figs. 10, 11.—H. B. BrADY, PARKER, and
0 JoNES, Trans. Zool. Soc., vol. 12, 1888, p.
228, pl. 45, figs. 20-22.—TERRIGI, Mem. Com.
Geol. Italia, vol. 4, 1891, p. 107, pl. 4, fig.
12.—ForNASINI, Mem. Accad. Sci. Inst. Bo-
logna, ser. 5, vol. 5, 1895, p. 13, pl. 4, fig.
37.—FuiNnT, Rep. U. S. Nat. Mus., 1897
(1899), p. 335, pl. 79, fig. 1.—MiLLETT, Journ.
Roy. Micr. Soc., 1904, p. 495.

Planorbulina arimanensis G. M. Dawson, Can.

‘ Nat., ser. 2, vol. 7, 1874, p. 253, fig. d.—GoEs,

FIG. 49— ANOMALINA ARIMINENSILS Kongl. Svensk. Vet. Akad. Handl., vol. 25,
(I;’OR;SIGNY). (F:ROM D’ORBIGNY’S No. 9, 1894, P. 91, p].. 15, ﬁgﬂ 784, 789.

TYPE FIGURES OF 1826.) @, VEN- Planorbulina tuberosa, var. ariminensts GoEs,

TRAL VIEW; b, SIDE VIEW ¢, DOR- Kongl. Svensk. Vet. Akad. Handl., vol. 19,

SAL VIEW,

pt. 4, 1882, p. 98, pl. 7, figs. 228-233.

Description.—Test much compressed laterally, composed of numer-
ous chambers all clearly visible from the dorsal side, and a part from
the ventral side besides the last formed coil, nine or ten chambers

In the last formed coil, chambers becoming elongate, comma-

shaped; the sutures limbate; periphery squarely angled; wall coarsely
perforate; aperture somswhat oblique on the ventral half of the cham-
ber in face view.

Diameter about 0.6-1.2 mm.

Distribution.—Brady records this species from Hongkong Harbor.
Bagg had it from two Albatross stations H4430 in 1,544 fathoms
and H4567 in 1,307 fathoms off the Hawaiian Islands.

I have had typical specimens from but few stations, Albatross D3346
in 786 fathoms off the coast of Oregon and Nero 1065 in 1,321 fathoms
between Guam and Japan.
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ANOMALINA GROSSERUGOSA (Giimbel).

Plate 20, fig. 1.

Truncatulina grosserugosa GMBEL, Abh. kais. bay. Akad. Wiss., vol. 10, 1868,
p. 660, pl. 2, fig. 104.—TERRIGI, Mem. Accad. Lincei, ser. 4, vol. 6, 1889,
p. 117, pl. 8, fig. 5.

Anomalina grosserugosa H. B. BRapY, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p.- 673, pl. 94, figs. 4, 5.—SHERBORN and CHAPMAN, Journ. Roy. Micr. Soc.,
1889, p. 487, pl. 11, fig. 34.—BURROWS, SHERBORN, and BaIiLey, Journ.
Roy. Micr. Soc., 1890, p. 563, pl. 11, fig. 25.—EGGER, Abh. kén. bay. Akad.
Wiss. Miinchen, Cl. o, vol. 18, 1893, p. 378, pl. 14, fig. 46.—Burrows and
HorvraND, Proc. Geol. Ass.,
vol. 15, 1897, p. 48, pl. 2,
fig. 26.—Baga, Bull. U. S.
Geol. Survey, No. 88, 1898,
p. 67, pl. 6, fig. 4.—FLINT,
Rep. U. S. Nat. Mus., 1899,
p. 339, pl. 78, fig. 5.—CHAP-
MAN, Proc. California Acad.
Sci., ser. 3, Geol., vol. 1,
1900, p. 253, pl. 30, fig. 9.—

_ Q ¢

SCHUBERT, Zeiltschr. _ 0

deutsch 1 G Yah FI1G.50.—ANOMALINA GROSSERUGOSA GUMBEL. (ADAPTED
cutsci. geol. »es., Jabrg.,  ppom GUMBEL’S FIGURE OF THE TYPE.) @, VENTRAL

1901, p. 21, figs. 5, 6.—MIL- viEw: b, SIDE VIEW: ¢, DORSAL VIEW.

LETT, Journ. Roy. Micr.

Soc., 1904, p. 495.—BacGa, Proc. U. S. Nat. Mus. vol. 34, 1908, p. 160.—
CaAPMAN, Proc. Roy. Soc. Victona, vol. 22, 1910, p. 286; Journ. Linn. Soc.,
Zoology, vol. 30, 1910, p. 421.—Bacg, Bull. U. 8. Geol. Survey, No. 513,
1912, p. 85, pl. 26, fie. 1-6.

Description.—Test nautiloid, dorsal side somewhat concave,
ventral side somewhat convex; chambers numerous, in three or more
colls, all chambers visible from the dorsal side but only those of the
final coil visible on the ventral face, usually seven chambers in the
last formed coil; chambers somewhat inflated; sutures depressed,
in face view broad; periphery broadly rounded; surface coarsely
perforate, usually more so on the ventral side; aperture a narrow
curved slit at the base of the chamber.

Diameter 1 mm. or more.

Distrbution.—Brady gives two Challenger stations in the North
Pacific for this species in 345 and 2,050 fathoms. Goés records it
under the name Planorbulina rudis from two Albatross stations D3371
in 770 fathoms and D3375 in 1,201 fathoms off the west coast of trop-
ical America. Bagg records it from numerous stations off the
Hawaiian Islands at depths ranging from 367 to 1,544 fathoms. 1
have had it from numerous Nero stations between Guam and Japan
and in the Albatross material from off Japan at depths ranging from

253 to 1,817 fathoms.
As far as the North Pacific material is concerned this 1s the most

common species of the genus in the region.
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ANOMALINA AMMONOIDES (Reuss).

Plate 19, fig. 2.

Rosalina ammonoides REUss, Geogn. Skizze Béhmen, vol. 2, 1844, p. 214;
Verstein béhm. Kreide, vol. 1, 1845-6, p. 36, pl. 8, fig. 53; pl. 13, fig. 66;
Haidinger’s Naturw. Abhandl., vol. 4, 1850, p. 36, pl. 3, fig. 2.

Planorbulina ammonoides JONES, Geologist, vol. 6, 1863, p. 294, pl. 15, figs. 7, 8.—
SHERBORN and CHAPMAN, Journ. Roy. Micr. Soc., 1886, p. 756, pl. 16,
figs. 14a—c.

Discorbina ammonoides REuss, Sitz. Akad. Wiss, Wien, vol. 52, 1865, p. 456,
No. 5.

Rotalia ammonoides GOMBEL, Sitz. bay. Akad. Wiss., 1870, p. 283.

Anomalina ammonoides H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 672, pl. 94, figs. 2, 3.—H. B. BrRADY, PARKER, and JoNEs, Trans.
Zool. Soc., vol. 12, 1888, p. 228, pl. 45, figs. 20-22.—EGGER, Abh. kon. bay.
Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 378, pl. 13, fig. 35; pl. 14, figs.
36, 37.—WoopwArRD and TroMAs, Geol. Nat. Hist. Survey, Minnesota,
vol. 3, 1893 (1895), p. 44, pl. D, figs. 28, 29.—ForNAsiNI, Mem. Accad. Sci.
Inst. Bologna, ser. 5, vol. 7, 1898, p. 205, pl., fig. 24.—CHAPMAN, Journ.
Roy. Micr. Soc., 1898, p. 4, pl. 1, fig. 5.—FrinT, Rep. U. S. Nat. Mus., 1897
(1899), p. 335, pl. 78, fig. 4—Baaga, Bull. U. S. Geol. Survey, No. 88,
1890, p. 67, pl. 6, fig. 5.—MiLLETT, Journ. Roy. Micr. Soc., 1904, p. 494.—
REUMBLER, Zool. Jahrb., Abtell Syst., vol. 24, 1906, p. 67.—CHAPMAN,
Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 138; Proc. Roy. Soc.
Victoria, vol. 22, 1910, p. 286; Journ. Linn. Soc., Zool., vol. 30, 1910, p.
421 .—Baaga, Bull. U. S. Geol. Survey, No. 513,1912, p. 85, pl. 26, figs. 7-10, b.

Description.—Test nearly or quite symmetrical, composed of
numerous chambers in three to four coils; umbilici shightly concave,

F1G. 51.—ANOMALINA AMMONOIDES (REUSS). X 90. a, DORSAL VIEW; b, APERTURAL VIEW; ¢, VEN=-
TRAL VIEW. (ADAPTED FROM BRADY.)

sometimes slightly convex; chambers somewhat inflated; sutures
somewhat depressed, about 12 to 16 chambers in the last formed
volutions; periphery rounded; wall coarsely perforate, more so on
the ventral side; aperture at the middle of the base of the periphery
of the chamber. "

Diameter 0.8 to 1.25 mm.

Distribution.—Brady records this species in anchor mud from
Hongkong; Bagg, from 12 out of 19 Albatross stations off the Ha-
wailian Islands from which he had material, depths ranging from 104
to 1,544 fathoms, and Rhumbler records one young specimen from

Chatham Island.
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In the material at my disposal typical specimens have occurred
but few times: At Nero station 990 in 859 fathoms off Guam and
1254 1n 264 fathoms between Guam and Japan, at Albatross station
H2986 in 271 fathoms off the Hawanan Islands, and Tuscarora
station 1 in 206 fathoms, 21° 10’ N.; 158°04’ W. From the material
I have had this species is not as common in the North Pacific as some
of the others of the genus.

ANOMALINA POLYMORPHA Costa.
Plate 19, figs. 3, 4.

Anomalina polymorpha Costa, Atti Accad. Pont., vol. 7, 1856, p. 252, pl. 21,
figs. 7, 9.—H. B. BrRADY, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 676,
pl. 97, figs. 3-7.—EGGERr, Abh. kén. bay. Akad. Wiss. Miinchen, Cl. m,
vol. 18, 1893, p. 380, pl. 14, figs. 27, 28, 32-34.—F1riNT, Rep. U. S. Nat. Mus.,
1897 (1899), p. 336, pl. 79, fig. 3.—CHAPMAN, Proc. Roy. Soc. Edinburgh,
vol. 23, 1901, p. 392, pl. 1, figs. 4-6; Trans. New Zealand Inst., vol. 38, 1905
(1906), p. 104; Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 138.—
Baga, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 160.—CHAPMAN, Journ. Linn.
Soc. Zool., vol. 30, 1910, p. 421.

Description.—Test nautiloid, nearly equally biconvex, veuntral side
concave, dorsal convex; umbilical region on ventral side depressed;
seven to eight chambers in the
final coil, in face view broad; pe-
riphery broad, angled, some of
the chambers with a single large
toothlike projection at the pe-
riphery; wall coarsely perforate;
aperture an elongated arched slit

Fi1G. 52.—ANOMALINA POLYMORPHA CosTA. X 35.
at t]c_le base of the chamber. AP TER BRADY.
Diameter up to 1.5 mm.

Distribution.—Bagg has recorded this species from several Albatross
stations in the vicimity of the Hawaiian Islands, depths ranging from
305 to 1,274 fathoms. I have had it from numerous stations off the

Hawanan Islands, off Guam, and off Japan, depths ranging from 271
to 2,067 fathoms.

ANOMALINA CORONATA Parker and Jones.
Plate 18, fig. 5.

Anomalina coronata PARRER and JoNEs, Ann. Mag. Nat. Hist., ser. 2, vol. 19,
1857, p. 294, pl. 10, figs. 15, 16.—H. B. Brapy, Trans. Linn. Soc. London,
vol. 24, 1864, p. 469, pl. 48, figs. a, b; Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 675, pl. 97, figs. 1, 2.—ForNaAsINI, Mem. Acad. Sci. Inst. Bologna,
ser. 5, vol. 3, 1893, pl. 2, fig. 17.—EGGER, Abh. kon. bay. Akad. Wiss.
Miinchen, Cl. 11, vol. 18, 1893, p. 379, pl. 14, figs. 29, 30.—MorTON, Proc.
Portland Soc. Nat. Hist., vol. 2, 1897, p. 120, pl. 1, fig. 21.—Baga, Proc.
U. S. Nat. Mus., vol. 34, 1908, p. 159.

Planorbulina farcata, var. (Anomalina) coronata PARKER and JoNEs, Philos.
Trans., vol. 165, 1865, p. 383, pl. 14, figs. 7-11.

- Planorbulina coronata Goks, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9,
1894, p. 90, pl. 15, figs. 781-783.
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Description.—Test nautiloid, nearly equally biconvex, the- dorsal
side more convex than the ventral; the umbilical region concave on
both sides, broad, in face view nearly as broad as the diameter;
peripheral border nearly flattened in the later chambers which
Increase rapidly in width, about eight chambers in the final coil;
wall coarsely perforate. The inner border of the chambers often of
clear shell material; aperture a narrow curved slit at the ventral side
of the chamber, oblique.

Diameter up to 1.5 mm.

Distrabution.—The only North Pacific records for this species seem
to be those given by Bagg from four Albaiross stations off the

F1G. 53.—ANOMALINA CORONATA PARKER AND JONES. X 40. a, DORSAL VIEW, b, APERTURAL VIEW,;
¢, VENTRAL VIEW. (ADAPTED FROM BRADY.)

Hawailan Islands, D4000, H4566, H4571, H4596, depths ranging
from 104 to 572 fathoms. I have failed to find typical specimens of
this species.

Genus CARPENTERIA Gray, 1888.

Carpenteria GrRaY (type, C. balaniformis Gray), Proc. Zool. Soc., London, vol. 26,
1858, p. 269.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 676. :

Description.—Test attached, early chambers rotaliform, later ones
becoming irregular and inflated, extending upward in an irregular
column; chambers few; wall coarsely perforate; aperture in adult
specimens usually with a tubular neck.

The species of this genus are apparently most common in the shal-
low waters of tropical seas. The genus was noted but twice in the
North Pacific material examined.

CARPENTERIA MONTICULARIS Carter,
Plate 20, fig. 3.

Carpenteria monticularis CARTER, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 211,
pl. 13, figs. 9-12.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 677, pl. 99, figs. 1-5.—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen,
Cl. 11, vol. 18, 1893, p.- 439, pl. 21, fig. 12.—CHAPMAN, Journ. Linn. Soc.,
Zoology, 1900, p. 14, pl. 2, fig. 5; pl. 4, figs. 5, 6.—MmLET, Journ. Roy. Micr.
Soc., 1904, p. 496.

Description.—Test attached; early chambers coiled, aperture an
elongate shit at the inner margin of the chamber, later chambers
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elongate, irregular, piled up irregularly about a central axis; wall
smooth; aperture either a rounded opening at the upper end of the
test or with a definite tubular neck.

Distribution.—Brady figures a fine suite of specimens from off
Zamboanga, Philippine Islands, from 102 fathoms. He also found
it 1n material dredged by the Challenger off Honolulu, Hawaiian
Islands, 1n 40 fathoms. The only material of this species I have seen
In the present collection is from Nero station 1328 in 871 fathoms off
Japan. This 1s very much like the figures of the young given by
Brady.!

CARPENTERIA PROTEIFORMIS Goés.

Plate 20, fig. 2; plate 21, fig. 1.

Carpenteria balaniformis, var. proteiformis Goks, Kongl. Svensk. Vet. Akad.
Handl., vol. 19, 1882, p. 94, pl. 6, figs. 208-214; pl. 7, figs. 215-219.

Carpenteria proteiformis H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 679, pl. 97, figs. 8-14.—GoEs, Bull. Mus. Comp. Zodl., vol. 29, 1896,
p. 74, pl. 6, figs. 8-17.—CrHAPMAN, Journ. Linn. Soc. Zoology, vol. 28, 1900,
p. 195, pl. 19, fig. 11.—MiLLET, Journ. Roy. Micr. Soc., 1904, p. 496, pl. 10,
figs. 1-2.—CrAPMAN, Proc. Roy. Soc. Victoria, vol. 22, 1910, p. 286.

Description.—Test attached, columnar, basal portion usually some-
what spreading and buttressed; early chambers arranged 1n a coiled
manner but covered by the later ones which become much inflated and
are built up into an irregular, subeylindrical column of a few chambers;
wall coarsely porous; aperture often with a tubular neck.

Length up to 6 mm.

Distribution.—The only specimens from the North Pacific that I
have seen came from Albaiross station D4922, in Colnett or Vincennes
Strait in 60 fathoms, bottom temperature 79.2 F. This 1s essen-
tially a coral-reef species and i1t adds another to the considerable list
of tropical species of foraminifera which have been noted from this
and adjoining stations.

Genus RUPERTIA Wallich, 1877.

Rupertia WaLLIcH (type, R. stabilis Wallich), Ann Mag. Nat. Hist., ser. 4, vol.
19, 1877, p. 502.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 680.

Description.—Test attached, columnar; early chambers coiled,
lJater chambers extending up into a coled column; wall coarsely
punctuate; aperture a narrow curved shit at the inner margin of the
chamber.

This genus with the single species here given forms a rather unique
modification in the Rotaludee.

1Rep. Voy. Challenger, Zoology, vol. 9, 1884, pl. 98, figs. 15, 16.
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RUPERTIA STABILIS Wallich.

Plate 21, figs. 2-5.

Rupertia stabilis WarLIcH, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 501, pl.
20.—SCHLUMBERGER, Feuille des Jeunes Naturalistes, ann. 13, 1883, p. 27,
pl. 2, fig. 6-8.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884,
p. 680, pl. 98, figs. 1-12.—EGcGER, Abh. kén. bay. Akad. Wiss, Miinchen,
Cl. 1, vol. 18, 1893, p. 439, pl. 21, figs. 8, 9.—Goks, Kongl. Svensk. Vet.
Akad. Handl., vol. 25, No. 9, 1894, p. 92, pl. 15, fig. 789; Bull. Mus. Comp.

Zodl., vol. 29, 1896, p. 74.—Frint, Rep. U. S. Nat. Mus., 1897 (1899), p. 336,
pl. 79, fig. 4. |
Description.—Test attached, with a shghtly spreading base, again
expanding above into a columnar test, more or less irregular in out-
line; chambers numerous, arranged in a spiral at the base and then
in a spiral manner as the columnar portion is developed; surface
smooth but conspicuously punctate; aperture an arched opening near
the iInner margin of the somewhat concave apertural face; color often
yellowish-brown.
LLength up to 1.68 mm. or more.
Distribution.—The only record for this species in the North Pacific

1s that given by Goés from the Eastern Tropical Pacific, Albatross
D 3419, 1n 772 fathoms.

Genus PULVINULINA Parker and Jones, 1862.

Pulvinulina PARRER and JONES (type Nautilus repandus Fichtel and Moll), in
Carpenter, Parker, and Jones, Introd. Foram., 1862, p. 201.—H. B. Brabpy,
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 681.

Description.—Test usually rotaliform, dorsal side usually convex,
ventral side usually flattened; outline typically circular but in some

species elongate; wall finely porous, variously ornamented by coste,
bosses, reticulations, or smooth; aperture typically ventral, extend-
ing {rom near the periphery to the umbilicus.

This genus embraces a large number of species which show a wide
range of characters, but they seem to be best distinguished by having

the dorsal side convex, ventral side flattened, and the aperture elon-
gate [rom near the periphery to the umbilicus.

There 1s much confusion in regard to this generic name, but Pul-

vinulina 1s kept here as there seems to be some difficulty in regard to
earlier names.

PULVINULINA REPANDA (Fichtel and Moll).
Plate 24, fig. 3.

Nautrlus repandus FicHTEL and Mowr, Test. Micr., 1798, p. 35, pl. 3, figs. a—d.

Rotalia repanda PARKER and JoNES, Ann. Mag. Nat. Hist., ser. 3, vol. 5, 1860,
p. 175, No. 25. |

Pulvinulbina repanda PARKER and JoNES, in Carpenter, Parker, and Jones, Introd.
Foram., 1862, p. 311.—TERRIGI, Atti Accad. Pont. Nuovi Lincei, vol. 33,
1830, p. 206, pl. 3, fig. 61.—GoEs, Kongl. Svensk. Vet. Handl., vol. 19,
pt. 4, 1882, p. 110, pl. 8, figs. 276-282.—TERRIGI, Atti Accad. Pont. Nuovi
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Lincei, vol. 35, 1883, p. 198, pl. 3, fig. 42.—H. B. Brapy, Rep. Voy. Chal-
lenger, Zoology, vol. 9, 1884, p. 684, pl. 104, figs. 18a—c.—SHERBORN and
CHAPMAN, Journ. Roy. Micr. Soc., 1886, p. 757, pl. 16, fig. 18.—EGGER,
Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 405, pl. 18,
figs. 28-30, 34, 35.—Goi#s, Kongl. Svensk. Vet. Akad. Handl.,, vol. 25,
No. 9, 1894, p. 95, pl. 16, fig. 801.—FLINT, Rep. U. S. Nat. Mus., 1897 (1899),
p. 328, pl. 72, fie. 8.—JoNES and CHAPMAN, in A Monograph of Christmas
Island, 1900, p. 228, pl. 20, fig. 1.—MiLLETT, Journ. Roy. Micr. Soc., 1903,
p. 496.—CHAPMAN, Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 138.—
Baca, Bull. U. S. Nat. Mus., vol. 34, 1908, p. 163.—SipEBoTTOM, Mem. and
Proc. Manchester Lit. and Philos. Soc., vol. 83, No. 21, 1909, p. 5.—CHAP-
MAN, Journ. Linn. Soc. Zoology, vol. 30, 1910, p. 422.—BAaGg, Bull. U. S.
Geol. Surv., No. 513, 1912, p. 87, pl. 24, figs. 5-8.

Description.—Test almost equally biconvex; peripheral margin
acute, slightly lobulated, carinate; chambers seven or eight in the
last formed whorl; sutures somewhat curved above, nearly radial
below, imbate on both surfaces, on the ventral side running into
one another and merging at the umbihical area; wall smooth, finely
punctate; aperture a slightly arched opening halfway between the
umbilicus and the peripheral margin.

Diameter up to 1.5 mm.

Distribution.—Bagg