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INTRODUCTION,

The present volume 1s the third of a series dealing with the Forami-
nifera of the North Pacific Ocean. 1t contains the Foraminifera
included in the family Lagenidse. The first part, i1ssued 1n 1910,
included the families Astrorhizide and Lituolide. The second part,
1ssued 1n 1911, imcluded the family Textulariidee. The fourth part
will be devoted to the Chilostomellidee, Globigerinide and Num-
mulitidee, and further volumes will take up the remaining families
of the Foraminifera as they are represented in the North Pacific.

JOSEPH AUGUSTINE CUSHMAN.
111
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A MONOGRAPH OF THE FORAMINIFERA OF
THE NORTH PACIFIC OCEAN.

LAGENID.E.

By Josepun AuGusTINE CUSHMAN,
Of the Boston Society of Natural History.

INTRODUCTION.

This third part of the work on the North Pacific Foraminifera deals
entirely with the Lagenide, a famuy following i natural sequence
those families already considered in the two earlier parts. The same
arrangement of data i1s here adopted.

The treatment of the Lagenide will be found perhaps more con-
servative than that adopted in the earlier parts. This 1s due mainly
to the much greater amount of work that has been done on this family
by students of the Foraminifera. The Lagenide have seemingly
always been a favorite with workers on the group, and the amount of
literature 1s far greater than that on the families thus far considered.

There have been a number of works treating of the genus Lagena
alone, and 1t has therefore been unnecessary to describe any great
number of new species. The recent publication of Mr. Sidebottom on
Lagena® has been of great assistance.

With the working out of the distribution of various species tho
faunal areas of the North Pacific have become more clearly defined.
The number of species found at some stations of the United States
Bureau of Fisheries steamer Albatross, off southern Japan, which are
recorded by Brady from off the Philippines, 1s very considerable.

In addition to determining restrictions of range it has been possible
to greatly extend the known range of certawn species.

In this part, in addition to the data given in the other parts, the
bottom temperature record of the station has been given in many

cases. With certain species this seems to have a definite bearing on
the distribution.

R e sl p— - T — W B W W W T WA R R — W T ' W A e

1 Journ. Quekett Micr. Club, vol. 11, 1912,




2 BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

A systematic presentation of the various groups of the family
follows:

Family 5. LAGENIDZ.

Test calcareous, vitreous, finely perforate; either monothalamous
or made up of a series of chambers arranged in a straight or curved
ax1s, or close coiled or spirally, or even in an alternating manner;
aperture either radiate or simple, with a neck and phialine lip.

The Lagenide form one of the most distinctive groups of the
Foraminifera and its members are readily recognized. TUsually the
genus Lagena, making up the subfamily Lagenide, has been taken as
the radicle from which the other genera have been derived. Species
hke L. globosa probably come as near a primitive radicle for this
family as 1t 1s possible to determine.

From Lagena the simplest step in development is a series of such
chambers as 1s seen in Nodosaria. On the other hand this series may
become coiled as in Cristellaria. With these two genera as the base
all the genera of the subfamily Nodosariine may be definitely assigned
to one or the other groups. With Nodosaria belong such genera as
Langulina and Triplasia and with Cristellaria as reversionary forms,
Marginuling, Vaginulina, and Frondicularia.

With the subfamiy Polymorphinine a distinet mode of develop-
ment 1s nstituted, an alternating subspiral arrangement being
introduced, usually accompanied by a radiate type of aperture.

In the subfamily Uvigerining there is again a spiral arrangement,
much more definite in i1ts characters and the aperture typically has a
long neck and phialine lip.

In the subfamily Ramulining the method of growth is very irregu.
lar and a mass of stolon-like tubes results.

In various genera microspheric and megalospheric forms occur
and as usual the microspheric form holds longest to the earlier devel-
opmental stages. These stages tend to show that many of the genera,
have been derived from a coiled ancestral type, although in the
megalospheric form this 1s not so definitely shown.

The Lagenide are richly ornamented and the range includes coste,
spines, wing-like plates as well as complicated surface patterns,
especially well developed 1n the genus Lagena. The various combi-
nations of surface ornamentation, together with the delicacy of form
and curves that appear throughout the group make the Lagenidea
by far the most Iinteresting of the various groups of the Foraminifera.

Although some forms are found in shallow water, the best develop-
ment of the Lagenidee takes place in waters from 50 to 500 fathoms
In. depth. Lagena 1s found 1n perhaps greater numbers between
1,000 and 2,000 fathoms as far as the North Pacific material shows.
Warmer waters are necessary for the best development of Cristellara,
Nodosaria, ete.
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Subfamily 1. LAGEXENIN_AC.

Test consisting of a single chamber, the aperture either ecto- or
entosolenian.
This subfamily includes the single genus Lagena.

Genus LAGENA Walker and Boys, 1784%.

Lagena WALKER and Boys (type, L. globosa (Montagu)), Test. Min., 1784, p. 3.—I.
B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 440.

Description.—Test monothalamous, smooth or ornamented, gen-
erally flask-shaped, aperture ecto- or entosolenian.

The genus Lagena 1s one of the largest 1n point of view of numbers
of described species and varieties of any of the genera of the Fora-
mnifera. The opinion as to the limits of variation in the group
varies with nearly every student of the group. In the material [
have examined 1 have again and again been made aware of the suni-
larity, even the almost 1dentical character of ornamentation in speci-
mens from widely separated stations, but usually in the same faunal
area. Then, too, there must be recognized a considerable amount of
variation 1n the group as well. The whole problem of Lagena is a
very puzzling one, but the greater the amount of material from a
given area the more definite these limits of variation seem. With a
large series of specimens from a given faunal area it would seem that
the limits of variation might be rather definitely fixed and a more
orderly system brought out of the present somewhat chaotic condition.

In describing the various species and varieties ol Lagena a general
scheme has been adopted of keeping those species together which
have similarities of ornamentation. In this way they may be most
easily grouped, and this has been the method usually followed by
previous writers.

On the basis of the aperture various names have been used in a
generlc sense, such as Lnfosolenia, Fissurina, Phialina, and so on,
and on the basis of form many others have been used. The value of
these groupings can only be tested by the study of large series as has
already been suggested.

I have not tried to make the synonymy in any sense complete, as the
whole literature in regard to the genus is in such a chaotic state. The
following species and varieties have been recognized from the North

Pacific:

LAGENA GLOBOSA (Montagu).

Plate 4, fig. 2.

“Serpula (Lagena) laevis globosa’”” WALKER and Bovs, Test. Min., 1784, p. 3,
pl. 1, fig. 8.

Vermiculum globosum MonTAaGgU, Test. Brit., 1803, p. 523.

Lagena globosa Brown, Illus. Rec. Conch. Great Britain and Ireland, ed. 1,
1827, pl. 1, fig. 37; ed. 2, 1884, p. 126, pl. 56, fig. 37.—REUss, Sitz. kais.
Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 318, pl. 1, figs. 1-3; Bull.



4 BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

Acad. Roy. Belg., ser. 2, vol. 15, 1853, p. 143, pl. 1, figs. 13, 14.—JONES,
ParkEr,and H. B. Brapy, Pal. Soc. Mon., vol. 19, 1866, p. 32, pl. 1, fig.
32.—BuTtscHLI, in Bronn, Klassen und Ordnungen Thier-Reichs, vol. 1, 1880,
p. 197, pl. 7, fig. 2.—TERQUEM, Mém. Soc. Géol. I'rance, ser. 3, vol. 2, 1882,
p. 26, pl. 1, fig. 7.—TERRIGI, Atti Accad. Pont. Nuovi Lincei, vol. 35, -1883,
p. 170, pl. 2, fig. 3.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 452, pl. 56, figs. 1-3.—BALKWILL and WRIGHT, Trans. Roy. Irish
Acad., vol. 28 (Sci.), 1885, p. 336.—SHERBORN and CHAPMAN, Journ. Roy.
Micr. Soc., 1886, p. 744, pl. 14, fig. 11..—HAEUSLER, Neues Jahrb. fiir Min.,
1887, pt. 1, p. 181, pl. 4, figs. 14 (not 5-18).—H. B. Brapy, PARKER, and
JoNEs, Trans. Zool. Soc. London, vol. 12, 1888, p. 221.—WricHT, Proc.
Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 477.—EGGER, Abh. kon. bay. Akad.
Wiss. Minchen, CI. 11, vol. 18, 1893, p. 323, pl. 10, fig. 69.—GoEs, Kongl.
Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 77, pl. 13, fig. 741.—
CrapmaN, Proc. Zool. Soc. London, 1895, p. 27.—MortoN, Proc. Port-
land Soc. Nat. Hist., vol. 2, pt. 4, 1897, p. 116, pl. 1, fig. 1.—EGGER, Abh.
kon. bay. Akad. Wiss. Miinchen, CI. 11, vol. 21, 1899, p. 102, pl. 5, fig. 3.—
Frint, Rep. U. S. Nat. Mus., 1897 (1899), p. 306, pl. 53, fig. 4.—KIAER,
Rep. Norwegian IFish. Mar. Invest., vol. 1, No. 7, 1900, p. 39, pl., fig. 17.—
MiLLeTT, Journ. Roy. Micr. Soc., 1901, p. 3.—RHUMBLER, Zool. Jahrb.
Abth. Syst., vol. 24, 1906, p. 63.—SipEBOTTOM, Mem. Proc. Manchester
Lit. and Philos. Soc., vol. 50, No. 5, 1906, p. 1.—BAca, Proc. U. 5. Nat. Mus.,
vol. 34, 1908, p. 141.—SipeBorTOoM, Mem. Proc. Manchester Lit. and Philos.
Soc., vol. 54, No. 16, 1910, p. 14.

Entosolenia globosa WiLrLiamsoN, Ann. Mag., Nat. Hist., ser. 2, vol. 1, 1848,
p. 16, pl. 2, figs. 13, 14; Rec. Foram. Great Britain, 1858, p. 8, pl. 1, figs.
15,16.—DaAwson, Can. Nat., vol. 4, 1859, p. 28, figs. 4, 5; vol. 6, 1872, p. 254,
pl. 3, fig. 2.

Lagena sulcata, var. (Entosolenia) globosa PARKER and JonNEs, Philos. Trans.,
vol. 155, 1865, p. 348, pl. 13, figs, 37a, b; pl. 16, figs. 10aq, b.

Description.—Test subspherical, smooth, aperture either stellate or
a fissure with an entosolenian neck, wall thin, usually transparent,
but sometimes thicker and nearly opaque, white.

Length about 0.35 mm.: breadth usually a little less.

Distribution.—This species seems to be a cosmopolitan one and is
well distributed i the North Pacific as elsewhere. Nearly all the
stations are in deep water, but a few are 1n shallow depths and near
shore in the case ot the record of Rhumbler off the Chatham Islands
and Brady from the coral reefs ot Honolulu.

A great many very varlable figures are found if one looks up the
synonymy of this species. According as the author’s 1dea of variation
has been restricted or loose the number of things put here varies.
Perhaps the worst example of the latter 1s that of Parker and Jones.!

1 Ann. Mag. Nat. Hist., ser. 2, vol. 19, 1857, pl. 11, figs. 25-29, where four figures referred to this species
are four distinct species not one of which can be in any sense truly referred to this species with a smooth
test. Brady'’s specimen from the Silurian as figured might be fully as well and perhaps better some form
of Difflugia than Lagena globosa.

Balkwill and Wright, 1885, make note of two forms occurring in their material, one with a stellate aperture
the other with a fissure. With a large collection of material various forins would doubtless be found which
are perhaps of varietal rank and definitely distributed.
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LAGENA OVUM (Ehrenberg).
Plate 2, fig. 2.

Miliola ovum EHRENBERG, Berlin Monatsber., 1843, p. 166; Mikrogeologie, 1854,
pl. 23, fig. 2; pl. 29, fig. 45; pl. 31, fig. 4.

Lagena ovum MArssox, Mitth. nat. Ver. Neu-Vorpom. Riigen, Jahrg. 10, 1878,
p. 120, pl. 1, fig. 1.—H. B. Brabpy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 454, pl. 56, fig. 5.

Description.—Test elongate, elliptical in front view, nearly circular
in cross section, slightly compressed, ends broadly rounded, nearly
equal; wall thin, transparent, smooth; aperture broadly elliptical,
central, with a comparatively short entosolenian neck.

Length 0.4 mm.; breadth 0.2 mm.

Dhstrabutron.—DBrady records this species from a single Challenger
station 1n the North Pacific, in 2,300 fathoms. Specimens appar-
ently referable to this species have occurred at three Nero stations,
1129 1 1,505 fathoms between Guam and Yokohama, 2049 in 2,226
fathoms, and 2064 1n 1,355 fathoms, both off the Hawaiian Islands.

Ehrenberg’s ficures referred to Afilrola are rather crude and inde-
terminate to which to assign this recent species, and 1t may be ques-
tioned whether this 1s a wholly satisfactory disposal of these almost

elliptical forms.
LAGENA LZEVIS (Montagu).

Plate 1, fig. 3; plate 38, fig. 5.

““Serpula (Lagena) levis ovalis’’ WALKER and Boys, Test. Min., 1784, p. 3,
pl. 1, fig. 9.

Vermiculum lzrve MoNTaGU, Test. Brit., 1803, p. 524.

Lagenula lzvis FLEMING, Brit. Anim., 182§, p. 235.

Lagena lzvis WILLIAMSON, Ann. Mag. Nat. Hist., ser. 2, vol. 1, 1848, p. 12, pl. 1,
figs. 1, 2.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.
455.—JoNES, Quart. Journ. Geol. Soc., vol. 40, 1884, p. 769, pl. 34, fig. 3[?].—
SHERBORN and (CHArPMAN, Journ. Roy. Micr. Soc., 1886, p. 744, pl. 14, fig.
13.—HAEUsLER, Neues Jahrb. fiar Min., pt. 1, 1887, p. 181, pl. 4, figs.
31-49.—I'orNasini, Mem. Accad. Sci. Ist. Bologna, ser. 4, vol. 10, 1890,
p. 466, pl. 1, fig. 1.——Mar1aNI, Boll. Soc. Geol. Ital., vol. 10, 1891, p. 725,
pl. 21, fig. 9.—WRiGHT, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 478.—
Fornasinig, Mem. Accad. Sci. Ist. Bologna, ser. 5, vol. 3, 1893, p. 431, pl. 2,
fig. 1.—CraPMAN, Journ. Roy. Micr. Soc., 1893, p. 581, pl. 8, fig. 5.—GoOEs,
Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 74, pl. 13, figs.
719-722.—EGGER, Jahrb. 16, Nat. Ver. Passau, 1895, p. 24, pl. 2, fig. 11.—
GoEs, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 51.—Fornasini, Mem,.
Accad. Sci. Ist. Bologna, ser. 5, vol. 7, 1898, p. 210, pl., fig. 19.—EGGER,
Abh. kon. bay. Akad. Wiss. Miinchen, CL. 1, vol. 21, 1899, p. 102, pl. 5,
fig. 2.—FrLiNT, Rep. U. S. Nat. Mus., 1897 (1899), p. 306, pl. 63, fig. 6.—
WriGHT, 1n Meade, Geol. Mag., dec. 4, vol. 7, 1900, p. 100, pl. 5, fig. 12.—
SILVESTRI, Mem. Pont. Accad. Nuovi Lincei, vol. 17, 1900, p. 244, pl. 6,
fig. 56.—MriLLETT, Journ. Roy. Micr. Soc., 1901, p. 9.—Baageg, Proc. U. S.
Nat. Mus., vol. 34, 1908, p. 141.

Miliola lzvis EBRENBERG, Mikrogeologie, 1854, pl. 26, fig. 2; pl. 31, fig. 5.
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Ovulina clava EHRRENBERG, Mikrogeologie, 1854, pl. 32, 11, fig. 2b.

Lagena vulgaris WILLIAMSON, Rec. For. Great Britain, 1858, p. 4, pl. 1, figs. 5,
dba.—REUss, dSitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862, p. 321, pl. 1, fig,
15; pl. 2, figs. 16, 17.

Lagena sulcala, var. l[zvis PARKER and JoNEs, Philos. Trans., vol. 155, 1865,
p. 349, pl. 13, fig. 22; pl. 16, fig. 9a. ;

Description.—Test in front view oval, elliptical, or nearly circular,
with a more or less elongate neck, in cross section subcircular; wall
smooth, usually transparent; aperture at the end of the elongate
neck, which often has a phialine lip.

Length up to 0.8 mm.; diameter up to 0.4 mm.

Distribution.—This species from the records would seem to be very
common everywhere in the present oceans and in all the geological
formations in which Foraminiiera occur, but in the North Pacific
material examined the species has occurred but a few times. Brady
records 1t from several stations, but none of the figures in the Chal-
lenger Teport represent the typical speciles, and most of them may
be referred to other things. All the specimens I have had came
from the Nero and Albatross material dredged off Japan and be-
tween there and Guam, 1n 437 to 2,250 fathoms. DBagg records it
from off the Hawalian Islands and Goés from the western coast of
America.

The synonymy of this species 1s interesting, including a very great
range of things, some smooth, others striate, hispid, and variously
ornamented, and in form a great many varied shapes are placed
here. Without the original material 1t 1s useless to try to straighten
out this perplexity of {icures, as some of them in the older works are
more or less conventionahzed.

It 1s interesting to note the lack of records for this species 1n some
of the works of more careful students. IFrom this and my own expe-
rience the question of the very general distribution of this species

may be raised.
- LAGENA ACUTA (Reuss).

Plate 38, fig. 6.

Fassurina acuta REUss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p.
340, pl. 7, figs. 90, 91.
Lagena acuta ForNAsINI, Boll. Soc. Geol. Ital., vol. 7, 1888, p. 47, pl. 3, fig. 6.
Description.—Test somewhat elongate, compressed, in {front view
pyriform, broadest toward the aboral end, tapering gradually to the
bluntly pointed apertural end, aboral end with an acutely pointed
tip, more or less prominent, wall smooth, aperture elongate elliptical,
extending to the central chamber by a fairly long neck.

Length about 0.75 mm.
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Distribution.—This species seems to be rare in the North Pacific,
having been noted but once 1n the material examined, Nero station 10,
in 2,098 fathoms, west of the Hawauan Islands.

This seems to be distinct from the form here referred to L. sacculus
Fornasini, as the outline 18 more nearly that of the figures given by
Reuss and the exterior 1s very smoothly sloping without an accentua-
tion of the central chamber as 1n the species L. sacculus.

LAGENA LEVIGATA (Reuss).

Plate 2, fig. 1.

Fissurina lzvigata REUss, Denkschr. Akad. Wiss. Wien, vol. 1, 1849, p. 366, pl.
46, fig. 1; Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 338, pl. 6,
fig. 84.—TeErRQUEM, Mém. Soc. Géol. France, ser. 3, vol. 2, 1882, p. 30, pl. 1
(9), figs. 17 a, b.

Lagena lzvnigata TErRRIGI, Attl Accad. Pont. Nuovi Lincel, vol. 33, 1880, p. 177,
pl. 1, fig. 6.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.
473, pl. 114, figs. 8 a, b.—BrackwiLL and MILLETT, Journ. Micr., vol. 3, 1884,
p. 81, pl. 2, fig. 6.—EGGER, Abh. kén. bay. Akad. Wiss. Miinchen, CI. I,
vol. 18, 1893, p. 330, pl. 10, figs. 64, 65.—MApseN, Medd. fra Dansk. Geol,

Forening, No. 2, 1895, pp. 74, 195, pl., fig. 3.—MiLLETT, Journ. Roy. Micr.
Soc., 1901, p. 493.—SipEBOTTOM, Mem. Proc. Manchester 1.it. and Philos.
Soc., vol. 60, No. 5, 1906, p. 5, pl. 1, fig. 6 [?].

Fissurina globosa BORNEMANN, Zeitschr. deutsch. geol. Ges., vol. 7, 1855, p. 317,
pl. 12, fig. 4.

Lagena marginata HAEUSLER, Neues Jahrb. fiir Min., 1887, pt. 1, p. 186, pl. 4,
figs. 81, 52 (not Vermiculum marginatum Montagu).

Description.—Test subglobose, compressed, somewhat pyriform in
front view, 1n cross section elliptical; wall smooth, transparent in
thin specimens or opaque 1n more thickened ones, along the lateral
margins usually clear even in thickened specimens; aperture elongate,
fairly narrow, connecting with the interior by a fairly long entoso-
lenian neck.

Length up to 1 mm.; breadth shghtly less.

Distribution.—Brady records this species at four Challenger sta-
tions 1n the western and middle North Pacific from 1,850 to 3,125
fathoms in depth. In the material which I have examined it has
occurred at many Nero and Twuscarora stations from the Hawaillan
Islands to Japan, the depths varying from 1,186 to 2,086 fathoms.

This species 138 common everywhere from existing records, yet fails
to appear as would be expected in lists from certain regions. This
may be due to the fact that the figure in the Challenger Report was
not placed on the plates with the others but is near the end of the
volume and may have been overlooked.

89977°—Bull. 71, pt. 3—13——2
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LAGENA SACCULUS Fornasini.
Plate 3, figs. 1-3.

Lagena acuta H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 474,
pl. 59, figs. 6a, b (not L. acuta (Reuss)).

Lagena acuta, var. sacculus F'orRNASINI, Mem. Accad. Sci. Ist. Bologna, ser. 5, vol. 9,
1901, p. 49, fig. 3.

Description.—Test usually somewhat carinate, body of test in
front view nearly circular, in end view broadly elliptical, neck some-
what variable in length and breadth, but varying correspondingly
with the development of the carina, which may be very slight or
rather well developed according to the specimen; wall smooth,
fairly thick, either transparent and distinctly punctate or thickened
and nearly opaque, aboral end of test extending out into an acute
angled process; aperture at the exterior elongate, elliptical, with a
well-developed entosolenian neck extending well into the central
cavity of the test, usually with the mmner end somewhat expanded,
carina when well developed often showing radial lines formed by
puncte extending in from 1its periphery.

Length up to 0.6 mm.

Distribution.—Well distributed in the Nero material from the region
west of the Hawailan Islands to Guam and the coast of Japan. The
depths of the stations at which this species was taken vary from
1,088 to 2,225 fathoms, most of the stations being more than 1,500
fathoms in depth. There are records for two Challenger stations, 241
in 2,300 fathoms and 244 in 1,850 fathoms, both east from Japan.

This is one of the species in which a definite variation seems to
occur. In the specimen figured by Fornasini there 1s hittle if any
keel developed and the external neck is very short and broad. From
this the variation is through a series increasing the breadth of the
carina and at the same time increasing the length of the neck until
in such specimens as that figured by Brady and again in my figure
(fig. 3) thereis a broad fairly thin keel and a relatively long neék.
Throughout the series, however, there is the same shape to the body
of the test, circular in front view and broadly elliptical in end view;
the external aperture remains elliptical and the entosolenian neck of
the same general shape and of fairly uniform length.

Reuss’s ficure of Fissurina acula shows a specimen with a much more
elongate body and an acute apertural end, the whole outline con-
siderably different from our recent specimens, and apparently Forna-
sini is right in segregating this form from that described by Reuss.

Even Brady questioned the identity of the two.
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LAGENA CLAVATA (d’Orbigny).
Plate 2, fig. 3.

Oolina clavata p’ORBIGNY, For, Foss. Vienne, 1846, p. 24, pl. 1, fig. 2.

Lagena clavata Mackig, Recreative Science, vol. 1, 1859, p. 148, fig. 13.—REUSsS,
Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 320, pl. 1, figs. 13, 14.—
TERQUEM, Mém. Soc. Géol. France, ser. 3, vol. 2, 1882, p. 25, pl. 1 (9), fig.
2.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884 p. 456.—
EcGERr, Abh. kon. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 324,
pl. 10, fig. 68.—HAEUSLER, Abh. schwe1z. Pal. Ges., vol. 20, 1893, p. 14, pl. 1,
figs. 17-22.—GoEs, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894,
p. 75, pl. 13, fige. 725-727 —MorToN, Proc. Portland Soc. Nat. Hist., vol. 2,
pt. 4, 1897, p. 116, pl. 1, fig. 2.—FornasiNI, Mem. Accad. Sci. Ist. Bologna,
ser. 9, vol. 7, 1897 (1898), p. 14 (206), pl., fig. 18 —WricHT, in Meade,
Geol. Mag., dec. 4, vol. 7, 1900, p. 100, pl. 5, fig. 13.—MiLLETT, Journ. Roy.

Micr. Soc., 1901, p. 490.

Lagena lavis, var. amphora WitLiamsoN, Ann. Mag. Nat. Hist., ser. 2, vol. 1,
1848, p. 12 pl. 1, figs. 3, 4.

Lagena lxvis HAEUSLER, Neues Jahrb., 1887, pt. 1, p. 181, pl. 4, figs. 39-48; Abh.
schweiz. Pal. Ges., vol. 17, 1890, p. 86, pl. 13, figs. 17, 18.

Lagena vulgaris, var. clavata WILLIAMSON, Rec. Foram. Great Britain, 1858,
p.o, pl. 1, fig. 6.

Lagena lavis, var. clavaia WRIGHT, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891,
p. 478.

Description.—Test elongate, clavate or fusiform, with a long neck
at the oral end and an elongation of the test somewhat variable in
length at the aboral end, surface smooth, cross section nearly circular,
wall thin and transparent, aperture nearly circular, at the end of the
neck, often with a phialine hp.

Length up to 1 mm.

Distribution.—Apparently this species 1s not definitely recorded
from the North Pacific. The only material I have had referable to
this species was from Nero station 1466 1in 234 fathoms near Guam.

LAGENA LATERALIS, new species.
Plate 1, fig. 1.

Description.—Test elongate, somewhat compressed, broadest
toward the basal end, apertural end somewhat tapering, both ends
broadly rounded, the basal end somewhat truncate, end view oval;
wall smooth, transparent or nearly so, the flattened sides closely
set with punctee, the lateral margins without punctee, aperture
lateral, at one side below the apex, elongate, elliptical with lip-like
margins, with a long entosolenian neck more than half the length
of the test, flaring at its inner end.

Length about 0.45 mm.; broadest diameter about 0.2 mm.

Distmbution.—Type-specimen, Cat. No. 8524, U.S.N.M., from
Albatross D4974 in 905 fathoms off Yokohama, Japan. Specimens
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also occurred at several Nero stations and one Twuscarora station
between Guam and Yokohama in 660 to 2,104 fathoms. There was
little variation observed in the specimens irom these six stations.
The specimens figured by Brady ! may very probably belong to this
species. They have the broad-lipped aperture at one side of the
axis while Reuss’s examples of L. apiculata have a definite stellate

aperture.
LAGENA COLLARIS, new species.

Plate 1, fig. 2.

Description.—Test elongate, ovoid in front view, widest near the
aboral end, apertural end with a deep constriction somewhat in from
the actual end; cross section circular, wall thin, transparent, smooth;
aperture nearly circular, opening into a separate cavity which con-
nects with the larger part of the test by a short entosolenian tube.

Length 0.35 mm.; breadth 0.2 mm.

Distribution.—Type-specimen, Cat. No. 8525, U.S.N.M., irom Nero
station 1147 in 1,856 fathoms, midway between Yokohama and Guam.

The external constriction in the test seems to really mark the apex
of the test and the small portion above i1s a supra-added chamber-
like portion of the test with its own aperture to the exterior. From
the level of the constriction or slightly above there 1s a short entoso-
lenian tube passing downward into the main cavity of the test.

LAGENA FELSINEA Fornasini,
Plate 4, fig. 1.

Lagena vulgaris, var. (Entosolenia) globosa RYMER-JONES, Trans. Linn. London,
vol. 30, 1872, pl. 19, fig. 2 (not L. globosa (Montagu)).
Lagena apiculata H. B. Brapy (part), Rep. Voy. Challenger, Zoology, vol. 9,

1884, pl. 56, fig. 4.
Lagena emaciata, var. felsinea ForNasini, Mem. Accad. Ist. Bologna, ser. 5, vol.

9, 1901, p. 47, fig. 1.

Description.—Test elongate; subeylindrical, arcuate in side view
especially toward the apertural end, aboral end broader, rounded
or slichtly acute; wall thin, smooth, aperture eccentric, rounded,
with a long entosolenian neck somewhat inflated at its inner end.

Leng:h about 0.7 mm.; diameter about 0.25 mm.

Distribution.—Specimen figured from Nero station 1012 1n 1,932
fathoms between Guam and Japan. The specimen figured by
Rymer-Jones was from the region of Java. Fornasini’s original

specimen is from the Mediterranean region.

1 Rep. Voy. Challenger, Zoclogy, vol. 9, 1884, pl. 56, figs. 17, 18.
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LAGENA GRACILLIMA (Seguenza).

Plate 1, fig. 4.

Amphorina gracilis Costa, Attt Accad. Pontiniana, vol. 7, 1856, p. 121, pl. 11,
fg. 11.

Amphorina gracillima SEGUENzA, Foram. mon. Mioc. Messina, 1862, p. 51, pl. 1,
fig. 37.

Lagena gracillima JoNEs, PARKER, and H. B. Brapy, Pal. Soc. Mon., vol. 19,
1866, p. 45, pl. 1, figs. 36, 37.—H. B. Brapy, Ann. Mag. Nat. Hist., ser. 4,
vol. 6, 1870, p. 292, pl. 11, figs. 6a—c.—BuTscaLI, in Bronn, Klassen und
Ordnungen Thier-Reichs, vol. 1, 1880, p. 197, pl. 7, fig. 20.—FoRNASINI,
Boll. Soc. Geol. Ital., vol. 2, 1883, p. 183, pl. 2, fig. 5.—H. B. Brapy, Rep.
Voy. Challenger, Zoology, vol. 9, 18384, p. 456, pl. 56, figs. 21, 22, 24-26 [19?
20? 23? 27?7 28?].—EGGER, Abh. kon. bay. Akad. Wiss. Miinchen, Cl. 11, vol.
18, 1893, p. 330, pl. 10, fig. 12.—GoEs, Kongl. Svensk. Vet. Akad. Handl.,
vol. 25, No. 9, 1894, p. 75, pl. 13, fig. 729 (not 728, 730); Bull. Mus. Comp.
Zodl., vol. 29, 1896, p. 52.—FurinT, Rep. U. S. Nat. Mus., 1897 (1899), p. 306,
pl. 53, fig. 3.—SmwvEsTRI, Mem. Pont. Accad. Nuovi Lincei, vol. 17, 1900,
p. 245, pl. 6, fig. 42.—MicreTr, Journ. Roy. Micr. Soc., 1901, p. 491,

Lagena sulcata, var. distcma-polita PARKER and JoNEs, Philos. Trans., vol. 155,
1865, p. 357, pl. 13, fig. 21; pl. 18, fig. 8.

Lagena levis, var. gracillima WRIGHT, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891,
p. 478.

Description.—Test much elongate, slender, broadest near the
middle, thence tapering toward either end and continued out into a
long slender tubular neck at each end, apertural end with a definite
rim at the apex when complete and the opposite end probably
closed in perfect specimens, delicate, wall thin and hyaline, smooth;:
transparent.

Length up to 1.5 mm.

Distrabution.—This species 1s recorded by Brady from three Chal-
lenger stations; 206 1n 2,100 fathoms in the China Sea; 241 in 2,300
fathoms east of Japan; and 232 1n 345 fathoms on the Hyalonema-
ground south oI Japan. Goés records 1t from three Albatross sta-
tions off the west coast of America in 782, 1,132, and 1,832 fathoms.
In the material 1 have had the species has occurred in these same
two regions, Albatross 4775 1n 5S4 fathoms and D4964 in 37 fathoms,
both off Japan, and Tuscarora station 9, in 980 fathoms off southern
California.

Although this species 1s usually described as having an aperture at
both ends 1t seems to me that this is accidental, and that in perfect
specimens the aboral end will be found to be closed. Owing to the
extreme tenuity of the ends and the fragile character of the wall,
the perfect aperture with its prominent lip is seen in but a small
per cent of the specimens examined. This is apparently due to
breakage in handling the material. The same is probably true of
the aboral end, for no trace of a lip or other indication of a finished
end 1s noted either in specimens or figures of this species. The
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complete apertural end is shown in the accompanying figure and in
the figure given by Parker and Jones (pl. 18, fig. 8). There may be
gradations between this species and Lagena elongata, but as far as
seen L. gracillvma has the main portion of the test decidedly fusi-
form, while in L. elongata the sides are usually nearly parallel for a
considerable portion of their length.

The specimen figured by Flint, which in his figure (pl. 53, fig. 3)
1s shown as the second specimen from the left side, 1s the most per-
fect I have seen and shows the perfect apertural lip and the almost
perfect aboral end terminating in a very dehcately pointed tip.
Some of the other specimens 1n this set had perhaps best be referred
to L. elongata.

LAGENA ELONGATA (Ehrenberg).

Plate 1, fig. 5.

Miola elongata KERENBERG, Bericht preuss. Akad. Wiss. Berlin, 1844, p. 274,
1845, p. 371; Mikrogeologie, 1854, pl. 25, fig. 1.

Lagena elongata TATE and BLAKE, Yorkshire Lias, 1876, p. 454, pl. 18, figs. 9, 9a.—
H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 457, pl. 56,
fig. 29.—GoEs, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 75,
pl. 13, fig. 731.—FrinT, Rep. U. S. Nat. Mus., 1897 (1899), p. 306, pl. 53,
fig. 1.—MiLLETT, Journ. Roy. Micr. Soc., 1901, p. 492, pl. 8, fig. 10.—CHAP-
MAN, Trans. New Zealand Inst., vol. 38, 1905, p. 91.

Lagena gracillima (part) H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, pl. 56, figs. 27, 28.—GoEs, Kongl. Svensk. Vet. Akad. Handl., vol. 25,
No. 9, 1894, pl. 13, figs. 728, 730 (not 729).

Lagena vulgaris, var. distoma-polita RyMER-JONES (part), Trans. Linn. Soc.
London, vol. 30, 1875, p. 64, pl. 19, fig. 55.

Description.—Test much elongate, slender, middle portion cylindrical
tapering gradually into slender tubular projections at either end,
apertural end when complete with a shightly projecting lip; wall thin
and hyaline, smooth; transparent.

Length up to 2.5 mm.

Distribution.—This species does not seem to be recorded from the
North Pacific. Ihave found specimens in but two regions in the mate-
rial I have examined, Albatross H4025 1n 536 fathoms 1n Bering Sea and
several stations off Japan, depths varying trom 44 to 649 fathoms,
average 308 fathoms, and bottom temperatures varying from 38.1° If.
to 39.9° F. In none of these cases was L. gracillima present.

As usually considered, this species 1s cylindrical in the middle, with
nearly parallel sides for a considerable distance, instead of fusiform
from the middle as in L. gracillima. In rare cases the apertural lip
seems to be preserved, but usually specimens are broken close back to
the stouter cylindrical portion.
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The original figure given by Ehrenberg is a rather poor one, but may
be this species. KEgger's figure! has prominent lines of puncte which
are not typical of this species,and apparently does not belong here.

LAGENA APICULATA (Reuss).

Oolina apiculata REUSss, in Haidinger’s Nat. Abhandl., vol. 4, 1850, p. 22, pl. 1,
hg. 1. |

Lagena apiculata REUss, Sitz. Akad. Wiss. Wien, vol. 46, 1862 (1863), p. 319,
pl. 1, figs. 4-8, 10, 11.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 453, pl. 56, figs. 4, 15-18.—GoEs, Kongl. Svensk. Vet. Akad. Handl.,
vol. 25, 1894, p. 80, pl. 13, fig. 747.—S1pEBOTTOM, Journ. Quekett Micr,
Soc., vol. 11, 1912, p. 381, pl. 14, figs. 16-18.

Description.—Test subglobose, smooth, entosolenian, but slightly if
at all compressed, apical end with a pointed spine, variable in length.

Length 0.5 mm.

Distribution.—This species 1s recorded 1in the Summary of Results
of the Challenger Report at stations in the western Pacific down to
2,300 fathoms. I have had a specimen from Nero station 1155 1n
1,652 fathoms between Guam and Yokohama.

LAGENA HISPIDA Reuss.
Plate 4, figs. 4, 5; plate 5, fig. 1.

‘“Sphaerulee hispide” SoLpani, Testaceographia, vol. 2, 1798, p. 53, pl. 17, figs.
V, X.

Lagena hispida REUss, Zeitschr. deutsch. geol. Ges., vol. 10, 1858, p. 43; Sitz.
Akad. Wiss. Wien, vol. 46, 1863, p. 335, pl. 6, figa. 77-79.—H. B. Bravoy,
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 459, pl. 67, figs. 1-4; pl. 59,
fiecs. 2, 5.—EGGER, Abh. koén. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18,
1893, p. 324, pl. 10, fig. 26.—FrLiNT, Rep. U. S. Nat. Mus., 1897 (1899), p. 307,
pl. 33, fig. 8.—Baca, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 141.—SIDE-
BOTTOM, Journ. Quekett Micr. Soc., vol. 11, 1912, p. 385, pl. 14, fie. 31;
pl. 15, figs. 1, 2.

Description.—Test variously formed, globular to pyriform, the sur-
face clothed with delicate spines uniformly distributed over the test.

Length 0.4 to 0.8 mm.

Distrabution.—DBrady records this species at a single Challenger
station 1n the North Pacific oftf Japan in 345 fathoms. Bagg records
1t from the vicinity of the Hawailan Islands, Albatross station H4585
1n 689 fathoms. I have material from Nero station 2037 in 55 fathoms
off the Hawalian Islands, 1147 in 1,856 fathoms and Albatross D4891
1n 181 fathoms, both off Japan.

Figures are here given of two of the modifications noted, the globose
form with long tubular projection (pl. 4, fig. 5) and the compressed
form (pl. 4, fig. 4) noted by Sidebottom.

J Abh. kon. bay. Akad. Wiss. Munchen, Cl. i1, vol. 18, 1893, pl. 10, fig. 14.
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LAGENA HISPIDULA, new species.

Plate 5, figs. 2, 3.

Lagena lzvis H. B. Brapy (part) (not L. lzvis (Montagu)), Rep. Voy. Chal-
lenger, Zoology, vol. 9, 1884, pl. 56, figs. 10, 11.

Description.—Test flask-shaped, broadly rounded at the base,
abruptly narrowed above into a long tubular neck, whole surface
very finely and evenly hispid; aperture rounded.

Length 0.60 to 0.95 mm.

Disiribution.—This species occurred in the North Pacific material
off the Hawanan Islands, Nero station 2049 in 2,226 fathoms, off
Japan, Albatress station D4950 in 529 fathoms, bottom temperature
38.9° F., in Gaspar Straits, North Pacific Exploring Expedition,
Captain Rodgers, and at several Nero stations along the line of sound-
Ings between Yokohama and Japan, as follows: 1137 in 2,250 fathoms;
1160 in 1,907 fathoms; 1163 in 2,049 fathoms; 1209 in 660 fathoms:;
1264 mn 2,080 fathoms (type-locality); 1306 in 1,208 fathoms and
1310 1n 518 fathoms.

Type.—Cat. No. 8526, U.S.N.M.

This species, which has been included in Lagena l2vezs, has a very
characteristic form and 1s as far as I have observed invariably hispid.
In fact in selected material this form has been taken out first with
a low-power lens on account of form alone, and has always been found
hispid when examined with a higher-power lens. It seems worthy
of bemng separated from the smooth, more pyriform L. leews.

LAGENA AMPULLA-DISTOMA (Rymer-Jones).

Plate 14, fig. 7.

Lagena vulgaris WILLIAMSON, var. ampulla-distoma RYMER-JONES, Trans. Linn,
Soc. London, vol. 30, 1872, p. 63, pl. 19, fig. 52.

Lagena ampulila-distoma H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,
1884, p. 458, pl. 57, fig. 5.—MiLrEeTT, Journ. Roy. Micr. Soc., 1901, p. 5, pl.
1, ig. 5.—SIDEBOTTOM, Journ. Quekett Micr. Soc., vol. 11, 1912, p. 384.

Description.—Test subglobular, broadest slightly below the mid-
dle, apertural end broadly truncate with a raised rim about the
aperture at some distance; apical end with an external tube usually
somewhat curved; wall of the test rough granular.

Length 0.4 to 0.6 mm.

Distribution.—The only occurrence of this species in the North
Pacific material examined 1s Nero station 2037 in 55 fathoms off the
Hawauan Islands.
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LAGENA AMPULLA-DISTOMA (Rymer-Jones), var. CRIBROSTOMOIDES, new variety.

Plate 4, fic. 3.

Description.—Like the typical, but the aperture a sieve-like plate,
with numerous small rounded openings, apical end with numerous
spines as well as the apical tubular projection.

Length 0.4 mm.

Distribution.—Type-specimen, Cat. No. 8527, U.S.N.M., from Nero
station 1310 in 518 fathoms between Guam and Yokohama.

This variety shows a rather unusual type of aperture for this

g enus.
LAGENA HYSTRIX Reuss.

Plate 5, fig. 5.

Lagena hystrix Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 335,
pl. 6, fig. 80.

Lagena histrix TErQuEM, Mem. Soc. Geol. France, ser. 3, vol. 2, 1882, p. 28, pl.
1(9), fig. 14; ser. 3, vol. 4, 1886, p. 7, pl. 1, fig. 7.

Description.—Test flask-shaped, somewhat compressed, broadest
at about the middle, neck short; surface with spine-like tubes, open
at the end, intermediate spaces punctate.

Length 0.5 mm.

Distribution.—Specimens which from their peculiar surface orna-
mentation seem to belong to this species occurred off Japan, Nero
station 1294 in 1,417 fathoms and Albatross H4878 in 84 fathoms,
bottom temperature 51.9° I,

A figure is given showing the surface view of the tubulations.
These are apparentiy not broken spines, as suggested by Brady, but
are a definitely developed surface character in the test of this species.

LAGENA PUNCTULATA, new species.

Plate 5, fig. 4.

Description.—Test flask-shaped, broadest below the middle,
apical end rounded, apertural end gradually tapering to a short neck
with a phialine lip; rounded in cross section; surface with an orna-
mentation consisting of an irregular series of large puncte or fine
pores, with the areas between finely punctate.

Length 0.4 mm.

Distribution.—Type-specimen, Cat. No. 8528, U.S.N.M., from Alba-
tross station H4878 1n 84 fathoms off Japan.

This species is perhaps related to L. hystriz, but the ornamentation
consists of pores instead of spine-like tubulations.
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LAGENA ASPERA Reuss.

Plate 16, fig. 1.

Lagena aspera REUss, Sitz. Akad. Wiss. Wien, vol. 44, 1861, p. 305, pl. 1, fig. 5;
vol. 46, 1863, p. 335, pl. 6, fig. 81.—H. B. Brabpy, Rep. Voy. Challenger,
Zoology, vol. 9, 1884, p. 457, pl. 57, figs. 7-10.—BaLkwiLr and WRIGHT,
Trans. Roy. Irish Acad., vol. 28 (Sc1.), 1885, p. 337, pl. 14, figs. 10-12.—
CrHaprMAN, Journ. Roy. Micer. Soc., 1893, p. 582, pl. §, fig. 8.—EGGER,
Abh. kon. bay. Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 325, pl. 10,
fig. 11.

Description.—Test flask-shaped, usually globular with a short
stout neck, surface ornamented with an irregularly placed series of
beadlike blunt spines.

Length 0.6 mm.

Distrbution.—Brady records this species from two Challenger sta-
tions in the North Pacific 1n 2,050 and 2,300 fathoms. I have seen
1t but once, from Nero station 172 in 2,086 fathoms near the Midway
Islands and 1463 1n 951 fathoms near Guam.

In this specimen there 1s a tendency for the ornamentation on the
neck to be linear 1n its arrangement and a definite phialine lip is

present.
LAGENA SQUAMOSA (Montagu).

Plate 6, fig. 1.

Vermiculum squamosum Monrtacu, Test. Brit., 1803, p. 526, pl. 14, fig. 2.

Entosolenia squamosa WiLLiamsoN, Ann. Mag. Nat. Hist., ser. 2, vol. 1, 1848,
pl. 2, fig. 19; Rec. For. Great Britain, p. 12, pl. 1, fig. 29.

Lagena squamosa BrowN, Ill. Rec. Conch. Great Britain, 1827, pl. 1, fig. 32.—
JONES, PARKER, and H. B. Brapy, Mon. For. Crag, 1866, p. 39, pl. 4, fig. 7.—
H. B. Braby, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 471, pl. 58, figs.
28-31.—BarkwiL and WricHT, Trans. Roy. Irish Acad., vol. 28 (Sci.), 1885,
p. 340, pl. 14, fig. 9.—EcGER, Abh. kén. bay. Akad. Wiss. Miinchen, Cl. 11,
vol. 18, 1893, p. 326, pl. 10, figs. 58, 59.—GoEs, Kongl. Svensk. Vet. Akad.
Handl., vol. 25, 1894, p. 79, pl. 13, fig. 745.

Entosolenia globosa, var. squamosa PARKER and JonNEs, Ann. Mag. Nat. Hist.,
ser. 2, vol. 19, 1857, p. 278, pl. 11, fig. 25.

Description.—Test subglobular, broadly rounded at the apical end,
bluntly pointed at the apertural end, surface reticulated, the aper-
tural end of each areole being arched, giving the appearance of over-
lapping scales.

Length 0.25 to 0.50 mm.

Distribution.—1 have had material of this species {from the follow-
ing North Pacific stations: Tuscarora 2, lat. 21° 07’ N.; long. 158°
14’ W.,1n 1,468 fathoms and 41, lat. 33° 38’ N.; long. 120° 38’ W., in
530 fathoms; Nero stations 201 in 1,033 fathoms near the Midway
Islands and 1065 1n 1,321 fathoms north of Guam; and Albatross
station D4825 1n 120 fathoms off Japan.

This species may be distinguished from L. hexagona and its varie-
ties by the form of the reticulations.
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LAGENA HEXAGONA (Williamson).

Plate 6, figs. 2, 3.

Entosolenia squamosa MoNTAGU, var. hexagona WiLLiamMsoN, Ann. Mag. Nat.
Hist., ser. 2, vol. 1, 1848, p. 20, pl. 2, fig. 23; Rec. For. Great Britain, 1858,
p. 13, pl. 1, fig. 31.

Lagena hexagona SippaLy, Cat. Brit. Rec. For., 1879, p. 6.—GREEN, Amer. Journ.
Micr., vol. 6, 1881, p. 46, pl., fig. 4.—H. B. Brapy, Rep. Voy. Challenger,
Zoology, vol. 9, 1884, p. 472, pl. 58, figs. 32, 33.—EcGER, Abh. koén. bay.
Akad. Wiss. Minchen, Cl. 11, vol. 18, 1893, p. 326, pl. 10, fig. 60.—SIDEBOTTOM,
Mem. and Proc. Manchester Lit. and Philos. Soc., vol. 54, No. 16, 1910,
p. 17, pl. 2, fig. 8.

Description.—Test subglobular, broadly rounded at the apical end,
bluntly pointed at the apertural end, surface ornamentation consist-
ing of a reticulate pattern, the areoles of which are hexagonal, either
arranged 1n vertical rows or irregular. |

Length 0.25 to 0.50 mm.

Distribution.—1 have had this species from the following North
Pacific stations: Nero 1867 in 2,311 fathoms near the Midway Islands;
1603 1n 1,733 fathoms and 1294 1n 1,417 fathoms between Guam and
Yokohama; and Albatross D4957 in 437 fathoms and D5054 1n 282
fathoms off Japan.

In the specimens examined the arrangement of the reticulations
seems usually to be very irregular, but occasionally it assumes vertical
ines.

e LAGENA HEXAGONA (Williamson), var. SCALARIFORMIS (Williamson).

Plate 6, fig. 4.

Entosolenia squamosa (MoNTAGU), var. scalariformis WILLIAMSON, Rec. For. Great
Britain, 1858, p. 13, pl. 1, fig. 30.

Lagena scalariformis REuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863),
p- 333, pl. 9, figs. 69-71.

Description.—Test similar in form to L. hexagona but differing in
the surface ornamentation, which is elongate hexagonal, the vertical
sides forming almost continuous costae, the sides of the reticulations
being thick.

Length 0.33 mm. |

Distribution.—This form was noted at two North Pacific stations:
Tuscarora 5, lat. 37° 04’ N.;long. 123° 22" W, in 1,200 fathoms, and
Nero station 201 in 1,033 fathoms near the Midway Islands.

LAGENA FOVEOLATA Reuss.
Plate 7, fig. 3.

Lagena foveolata ReEuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p.
332, pl. 5, fig. 656.—MiLLETT, Journ. Roy. Micr. Soc., 1901, p. 11, pl. 1, fig. 16.—
SIDEBOTTOM, Journ. Quekett Micr. Club, vol. 11, 1912, p. 395, pl. 16, {fig. 1o.

Description.—Test pyriform, broadest toward the base, broadly
rounded at the apical end, gradually tapering to the slender neck at
the apertural end, surface ornamentation consisting of longitudinal
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raised costee, the furrows between divided transversely by less well-
developed transverse coste.

Length 0.25 mm.

Distribution.—Specimens occurred at three Nero stations between
Guam and Yokohama; 1065 1n 1,321 fathoms, 1128 in 1,418 fathoms,
and 1301 in 1,088 fathoms. The coarser of these is here figured.
The other 1s much finer 1n its sculpturing. Both specimens are closer
to Reuss’s figure than those given by either Millett or Sidebottom.

LAGENA FOVEOLATA Reuss, var. PARADOXA Sidebottom.

Plate 15, fig. 3.

Lagena foveolata REUSss (?), var. paradoxa S1ipEBOTTOM, Journ. Quekett Micr.
Club, vol. 11, 1912, p. 395, pl. 16, figs. 22, 23.

Description.—Test flask-shaped, elongate, broad and rounded at
the aboral end, tapering gradually toward the apertural end; neck
short but definite; wall ornamented with longitudinal coste running
the entire length of the test, the mner costal furrows divided trans-
versely by shightly raised lines and the whole furrow occupied by a
double row of elongate, fine openings, outer wall tending to disinte-
crate and flake off, leaving the inner wall of the test exposed and
spinose, the spines in longitudinal lines.

Length of North Pacific specimens 1.25 mm.

Distribution.—This variety was described from the southwest
Pacific. This characteristic ornamentation and disintegration of
the test 1s apparent in material from Nero station 2052 1n 1,184 fath-
oms off the Hawaunan Islands.

LAGENA CATENULATA (Williamson).

Plate 7, figs. 1, 2.

Entosolenia squamosa MoNTAGU, var. catenulata WiLLiaMsoN, Rec. Foram. Great
Britain, 1858, p. 13, pl. 1, fig. 31.

Lagena catenulata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p.
332, pl. 6, figs. 74, 79.

Description.—Test pyriform, nearly circular in transverse section
or polygonal, surface ornamented with prominent longitudinal coste,
with a series of coordinate transverse coste between, usually hori-
zontal or slightly arched upward.

Length about 0.25 mm.

Distribution.—This species occurred at the following North Pacific
stations: Nero, 1129 1 1,505 fathoms, and 1310 i1n 518 fathoms,
between Guam and Yokohama; also at Albatross station, D4843 in
100 fathoms off Japan.

Although the original figure given by Williamson shows a surface
ornamentation less regular in character than those figured here,
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nevertheless the general character is the same, the transverse and
longitudinal coste being practically of equal prominence and nearly
at richt angles with one another.

LAGENA STRIATA (d’Orbigny).

Plate 7, figs. 4, 5.

Oolina striata D’OrBIGNY, Foram. Ameér. Ménd., 1839, p. 21, pl. 5, fig. 12.

Lagena striata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 327,
pl. 3, figs, 44, 45; pl. 4, figs. 46, 47.—H. B. Brapy, Rep. Voy. Challenger,
Zoology, vol. 9, 1884, p. 460, pl. 57, figs. 22, 24.—EcGEr, Abh. kon. bay.
Akad. Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 327, pl. 10, figs. 21-23.

Description.—Test flask-shaped, nearly circular m cross section,
body of test subglobular, neck wvariable 1n length, usually rather
abruptly contracted from the body of the test at its base, surface
ornamented with numerous rather fine costee running the entire
length of the test, apical end typically broadly rounded, occasionally
slightly tapering to a point.

Length 0.25 to 0.75 mm.

Distribution.—Bagg records this species from three Albatross sta-
tions: H4566 in 572 fathoms, H4567 1n 1,307 fathoms, and H4694
in 865 fathoms off the Hawaiian Islands. 1 have had material from
Nero station, 2049 in 2,226 fathoms off the Hawailan Islands, 1309 in
891 fathoms between Guam and Yokohama, and at three Albatross
stations—D4900 in 139 fathoms, D4958 1 405 fathoms, and D5056
in 258 fathoms, all off Japan.

There are many forms of striate Lagene, and 1t 1s very uncertain
from the material I have had at my disposal where to draw lines of
demarcation between forms. Unless there have been definite charac-
ters which have had some appearance of stability, I have preferred
to place them under L. stmata. Certain other forms have occurred
in some numbers and have had rather definite characters, and for
these certain names have been used to distinguish them here.

LAGENA STRIATA (d’Orbigny), var. HAIDINGERI (Czjzek).

Plate 7, fig. 6.

Oolina hardinger, CzyzeExk, Haldinger’s Nat. Abhandl., vol. 2, 1847 p. 138, pl. 12,
figs. 1, 2.

Lagena haidinger: REUSss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p.
326, pl. 3, fig. 41.

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

pl. 57, figs. 29, 30.—SipEBoTTOM (part), Journ. Quekett Micr. Club, vol. 11,
1912, pl. 15, fig. 9.

Description.—Variety differing from typical L. striata in the neck,
which 1s subconical with several prominent platelike coste and the

aplcal end with numerous short spines, usually curved outwardly.
Length 0.65 mm.,
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Dristribution.—This variety was obtained at Albatross station,
D2806 1n 1,379 fathoms off the Galapagos Islands.

The two added characters of a fluted truncate conical neck with the
basal outwardly curving spines seem to be correlated and the form
worthy of recognition.

LAGENA STRIATA (d’Orbigny), var. SUBSTRIATA Williamson.

Plate 8, figs. 1-3.

Lagena substriata WiLLiaMsoN, Ann. Mag. Nat. Hist., ser. 2, vol. 1, 1848, p. 15,
pl. 2, fig. 12.

Lagena vulgaris, var. substriata WiLLiAMsoN, Rec. For. Great Britain, 1858, p. 7,
pl. 1, fig. 14.

Description.—Variety differing from the typical in the more elon-
cate body, long tapering neck, costulate surface extending up onto
the neck often to i1ts end and usually spirally arranged on the neck.

Length 0.4-0.5 mm.

Distribution.—This variety seems to be much more common in the
North Pacific than the others. It occurred at Tuscarora station 9 in
lat. 31° 517 N.; long. 119° 3" W., in 980 fathoms. It has also
occurred at numerous Albatross and Nero stations off Japan in depths
ranging from 33 to 1,529 fathoms, but one station, however, being
over a thousand fathoms.

LAGENA STRIATA (d’Orbigny), var. STRUMOSA Reuss.

Plate 7, figs. 7-10.

Lagena strumosa REuss, Zeitschr. geol. Ges., 1858, p. 434; Sitz. Akad. Wiss.
Wien, vol. 46, pt. 1, 1862 (1863), p. 328, pl. 4, fig. 49.

Descriptron.—Test clavate, body portion subglobular or slightly
fusiform, ornamented with numerous longitudinal coste, the apical
end prolonged into a stout spine; neck long and comparatively stout,
ending in a phialine lip, which 1is itself prominently costate, neck
ornamented with raised annuli either transversely costate or beaded
and sometimes spinose between the annulu.

Length up to 0.6 mm.

Distrabution.—This is again one of the most common varieties of
this species, especially in the material irom off the coast of Japan.
Near the Midway Islands 1t occurred at Nero station 105 1n 2,370
fathoms, between the Midway Islands and Guam at Nero station 542
in 1,996 fathoms, between Guam and Yokohama at Nero stations
1209 1n 660 fathoms and 1301 in 1,088 fathoms. It occurred at
several Albatross stations off Japan, the depths ranging from 84 to
440 fathoms.
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LAGENA COSTATA (Williamson),
Plate 9, fig. 6; plate 10, fig. 1; plate 12, fig. 1.

Entosolenia costata WiLLiaMsoN, Rec. For. Great Britain, 1858, p. 9, pl. 1, fig. 18.

Lagena costata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 329,
pl. 4, fig. 54.—BaikwiLL and WriGHT, Trans. Roy. Irish Acad., vol. 28
(Sci.), 1885, p. 338, pl. 14, figs. 10-12.—MirLLETT, Journ. Roy. Micr. doc.,
1901, p. 7, pl. 1, fig. 8.—SipeBoTTOM, Journ. Quekett Micr. Club, vol. 11,
1912 p. 388, pl. 15, figs. 16-20.

Description.—Test subglobular ornamented with a few rather
remote ribs or costge running nearly the length of the test, frequently
not reaching the apex, but ending in a ring of spinose projections,
aperture small and rounded; coste most often rounded.

Length 0.25 to 0.50 mm.

Distribution.—1 have had this species from Nero station 165 near
the Midway Islands in 2,135 fathoms, between Guam and Yokohama,
Nero stations 1065 in 1,321 fathoms, and 1306 1n 1,208 fathoms, and

Albatross station D4875 1n 59 fathoms oft Japan.

LAGENA COSTATA (Williamson), var. AMPHORA Reuss.
Plate 10, figs. 2, 3; plate 12, fig. 2.

Lagena amphora REeuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863),
p. 330, pl. 4, fig. 57.

Description.—Test elongate pyriform with a long tapering neck;
surface with comparatively few, prominent coste; aperture small,
rounded.

Length 0.4-0.6 mm.

Distribution.—This variety was found at the following stations:
Tuscarora 9, lat. 31° 51’7 N.; long. 119° 3" W., m 980 fathoms; 7us-
carora 40, lat. 33° 41’ N.; long. 120° 50’ W., 1n 1,092 fathoms; Nero
542 in 1,996 fathoms between the Midway Islands and Guam; at
several Nero stations between Guam and Yokohama at depths rang-

ing from 891 to 1,632 fathoms; and two Albatross stations off Japan,
D4825 1in 120 fathoms and D4843 in 100 fathoms.

In this form there is much variation in the number of coste and 1n
the form as shown in the specimens here figured.

LAGENA COSTATA (Williamson), var. POLYGONATA, new varicty.
Plate 10, fig. 4.

Description.—Test subglobular, apertural end somewhat reduced,
base truncate, polygonal in transverse section, angles reduced into
longitudinal costee; apical end with a polygonal depression at which
the coste end; aperture rounded.

Length 0.50 to 0.85 mm.

Daistribution.—Type-specimen from Nero station 173 in 2,111
fathoms southeast of the Midway Islands. It also occurred at MNero
statlon 1294 1n 1,417 fathoms north of Guam.

Type.—Cat. No. 8529, U.S.N.M.
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LAGENA DISTOMA Parker and Jones.

Plate 13, figs. 1, 2.

Lagena l:evis (MONTAGU), var. striata PARKER and JoNEs, Ann, Mag. Nat. Hist.,
ser. 2, vol. 19, 1857, p. 278, pl. 11, fig. 24 (not L. striata (Walker and Boys)).

Lagena distoma PARKER and JoNEs in H. B. Brady, Trans. Linn. Soc. London,
vol. 24, 1864, p. 467, pl. 48, fig. 6.—H. B. Brapy, Rep. Voy. Challenger,
Zoology, vol. 9, 1884, p. 461, pl. 58, figs. 11-15.—EGGER, Abh. kon. bay.
Wiss. Miinchen, Cl. 11, vol. 18, 1893, p. 330, pl. 10, fig. 13.—Gois, Bull.
Mus. Comp. Zool., vol. 29, 1896, p. 83.—FriNT, Rep. U. S. Nat. Mus., 1897
(1899), p. 306, pl. 53, fig. 5.

Description.—Test elongate subcylindrical or elongate fusiform,
tapering at either end, wall longitudinally striate; translucent.

Length 1 to 2 mm.

Distribution.—Brady records this species in the North Pacific from
a single Challenger station off Japan in 345 fathoms. Goés records
1t from the eastern Pacific in 782 to 1,132 fathoms. I have had
material from three stations off Japan; Nero stations 1305 in 1,289
fathoms and 1309 in 891 fathoms; and Albatross D4843 1n 100 fath-
oms, bottom temperature 39.9° F.

Except for its striate surface this species i1s very close to L. elongata

(Ehrenberg).

LAGENA SULCATA (Walker and Jacob).

Plate 9, fig. 2.

‘“ Serpula (Lagena) striata sulcata rotundata’ WALKER and Boys, Test. Min.,
1784, p. 2, pl. 1, fig. 6.

Serpula (Lagena) sulcata WALKER and Jacos, Adams’ Essays, Kanmacher’s ed.,
1798, p. 634, pl. 14, fig. 5.

Lagena sulcata PARKER and JoNEs, Philos. Trans., vol. 155, 1865, p. 351.—H. B.
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 462, pl. 57, figs. 23,
26, 33, 34.—FrLinT, Rep. U. S. Nat. Mus., 1897 (1899), p. 307, pl. 53, fig. 7.—
SIDEBOTTOM, Journ. Quekett Micr. Club, vol. 11, 1912, p. 389, pl. 15, figs.
24, 25.

Description.—Test flask-shaped, body portion subglobular, orna-
mented with numerous plate-like coste running the length of the test,
a few often more prominent than others, rather closely set and numer-
ous, sometimes ending in spinose projections at the apical end; neck
variously ornamented by coste or annular rings.

Length 0.35 to 0.65 mm.

Distrbutvon.—The only North Pacific stations from which I have
had this species are all from Guam to Japan; off Guam, Nero station
1464 1n 891 fathoms; between Guam and Yokohama, Nero stations
1065 1n 1,321 fathoms and 1313 1n 1,716 fathoms; and off Japan,
Albatross station D4957 in 437 fathoms.
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LAGENA SULCATA (Walker and Jacob), var. ALTICOSTATA, new variety.
Plate 9, fig. 5.

Description.—Test subglobular, ornamentation consisting of a few
prominent primary coste high, thin, and plate-like, running from
the aperture to the apical end of the test; between these, secondary
coste running only to the base of the neck, the alternating ones of
these being shorter; aperture small, rounded.

Length 0.4 mm.
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