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INTRODUCTION.

This paper is the fourth part of a work the intent of which is

to describe and illustrate the Foraminifera of the Atlantic Ocean,

especially those species which have occurred in the waters adjacent

to the shores of the United States, including the whole of the Gulf

of Mexico and the Caribbean Sea, that being the area in which most

of the work of the vessels of the United States engaged in dredging

work has been done. This part includes onl}- the family Lagenidae,

The first part, issued in 1918, included the family Astrorhizidae. The
second part, issued in 1920, included the family Lituolidae. The
third part, issued in 1922, included the family Textulariidae, The
fifth part will be devoted to the families Chilostomellidae and Globi-

gerinidae, and further volumes will take up the remaining families of

the Foraminifera as they are represented in the Atlantic Ocean.

Joseph Augustine Cushman.
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THE FOKAMINIFERA OF THE ATLANTIC OCEAN.

LAGENIDAE.

By Joseph Augustine Cushman,

0/ tJie Boston Society of Natural History.

INTRODUCTION.

This fourth part of the work on the Atlantic Foraminifera deals

entirely with the Lagenidae, a family following in natural sequence

those families already considered in the three earlier parts. The same

general arrangement of data is here adopted.

A study of the distribution, especially of the western Atlantic

Lagenidae, and the plotting of their occurrence, has shown that there

are very definite faunal occurrences, as has already been noted in the

preceding parts, but it is perhaps even more marked in the Lagenidae.

There is very little similarity between the species occurring on oppo-

site sides of the Atlantic, even in the temperate regions. The fauna

developed off the coast of New England in cold water seems to be

most closly allied with that of Baffin Bay and Spitzbergen, while of

those species found in the warmer waters off the southern coast of

New England, practically none are found in typical form on the coast

of Europe. Those species which are characteristic of the Gulf of

Mexico and the Caribbean range northward to the coast of Georgia

or South Carolina, and in deeper water to Bermuda, but as a rule do

not occur along our Atlantic coast north of Cape Hatteras. As indi-

cated with the preceding families, the relationship of the Caribbean

and Gulf of Mexico fauna is with that of the Indo-Pacific.

I have tried to give a reference to the various species found on the

eastern side of the Atlantic, but have made the reference brief as a

forthcoming work of Heron-Allen and Earland on the British Fora-

minifera will no doubt give greater detailed data in regard to such

species.

1
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SYSTEMATIC PART.

A systematic presentation of the various groups of the family fol-

lows :

Family 5. LAGENIDAE.

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

The Lagenidae form one of the most distinctive groups of the

Foraminifera and its members are readily recognized. Usually the

genus Lagena^ making up the subfamily Lageninae, has been taken

as the radicle from which the other genera have been derived.

Species like L. glohosa probably come as near a primitive radicle

for this family as it is possible to determine.

From Lagena there is a question as to which should be considered
the more primitive, Nodosaina or Cristellaria. As numerous species

assigned to Nodosaria have in the microspheric form definite indi-

cations of being derived from coiled ancestry, it would seem as

though the coiled form, such as Cristellaria., may be the more primi-

tive. The genera Marginulina^ Vaginulina, and Frondicularia are

all evidently derived from coiled forms such as Cristellaria. Lingu-
lina also may have in its microspheric form a coiled series in its

young. This would therefore leave Nodosaria practically alone as

the only genus without definite coiling, but as we have already noted
that certain Nodosarias in their microspheric form show an arcuate

test and oblique sutures, it would seem to indicate that the entire

group is derived through originally coiled forms.

A study of the apertures throughout the families shows an interest-

ing result. A few genera, such as Trifarina., Uvigerina, and Sipho-
generina^ have typically a test with an elongate neck and phialine

lip. Such a type of aperture occurs in some of the species of Nodo-
saria^ and occasionally elsewhere. On the other hand, most of the

species of Cristellaria., Vagitndina, Marginulina, Frondicularia, and
Polymorphiiia, with some of the species of Nodosaria, have an aper-

ture without an elongate neck and a radiate form as the characteristic

apertural distinction. Certain species of Polymorphina in their

senescent characters show the aperture with a neck and lip, and this

distinction of the apertural characters may not be of great signifi-

cance. In the subfamily, Polymorphininae, instead of either a

straight or linear series, a spiral arrangement is characteristic. In

the subfamily Uvigerininae a spiral arrangement is again a typical

character.
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The Lagenidae, as a whole, are richly ornamented, and although

the ornamentation may be definitely grouped into costae, spines, and
winglike plates, there are nevertheless combinations of these in which

the costae become broken into knobs, bosses, and spines, and the

plates variously broken into tooth-like projections, and various com-
binations of the diiferent types of ornamentation may occur in the

same species.

In addition, the delicacy of forms and curves that appear through-

out the group, together with their glassy tests, makes this family

by far the most attractive of the various groups of Foraminifera.

Taking the oceans as a whole, the Lagenidae are best developed

in tropical regions at depths of 100-500 fathoms (183-914 meters),

where they often reach extraordinary numbers, both in species and
individuals. In colder waters the number of species is usually not so

large, but CnsteJlaria^ Nodosaria^ etc., reach a large size at similar

dej)ths, and often in deeper water. In certain temperate regions,

such as that of the British Isles, Lagena especially reaches great de-

velopment in shallow water. In other regions Lagena seems to be

found in greatest numbers from 1,000-2,000 fathoms (1829-3658

meters), indicating that temperature is probably a large factor in

their distribution.

Subfamily 1. Lageninab.

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.—H. B. Brady, Rep. Voy. Chalicnger, Zoology, vol. 9, 1884, p.

440.—Chapman, The Foraminifera, 1902, p. 187.—Cushman, Bull. 71,

U. S. Nat. Mus^ pt. 3, 1913, p. 3.

Description.—Test monothalamous, smooth or ornamented, gen-

erally flask-shaped ; aperture ecto- or entosolenian.

The genus Lagena may be taken as the radicle from which the

various genera of the Lagenidae have been derived. It is single-

chambered, except for certain specimens which are united acci-

dentally, either by mechanical means or by uliusual divisions of the

test in growth. The genus contains a great many species and varie-

ties, the relationships of which, as any examination of the literature

will show, are in a very chaotic condition. The opinion as to the

limits of variation of the various species varies greatly with dif-

ferent authors. I have been struck with the comparative lack of

variability in the species observed in the examination of the ^iZia^ross
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collections from the western Atlantic. Apparently the Lagenae are

not nearly as abundant in the western Atlantic as they are off the

coast of the British Isles, and in various parts of the Pacific, but

where the}^ do occur they are often in considerable numbers. In such

cases the variability has been found to be slight. I have had con-

siderable amounts of European material, especially from off the

southwest coast of Ireland, and while there is a certain amount of

variation shown, the majority of specimens in most cases seem to be

fairly constant in their characters. Most of the species, which from

the literature are very widely distributed, are either smooth species

where there are very few characters available, or where the costate

or striate character has been taken as a distinctive mark without

reference to the general shape of the test or other characters which

might have been used as distinctions. I believe with a study of

sufficient specimens it will be possible to limit the shallow-water

species as definitely as any other groups. As elsewhere, the deep-

water species seem to be wndely distributed.

The apertural characters have been used to distinguish different

groups in Lagena. Such names as Entosolenia^ Fissurina^ Phialina,

etc., have been used in a subgeneric sense, but until more is known
of the amount of true variation it does not seem best to use them.

Such species as L. elongata have been spoken of as " open at both

ends." I have been able to examine a large number of specimens of

the elongate forms, and while many of them have both ends open it

has seemed in every case to be due to imperfect preservation of the

specimens. In every such lot there are, when sufficiently well pre-

served, a few specimens which show the delicate phialine lip, and the

opposite end, while extended out into a very attenuate test, is closed.

Therefore I think that except for abnormal specimens the completely

preserved specimens will show that one end of the test is always

closed.

In order to facilitate the use of this work as a reference guide, the

various species of Lagena are arranged alphabetically. The figures

as nearly as possible are arranged in the same order.

As Heron-Allen and Earland are now working on a very complete

description of the foraminifera of the general region of the British

Isles, I have simply indicated the occurrence of certain British

species, as their work will undoubtedly make the data very complete

for this part of the Atlantic from which I have comparatively little

material.

In its geological history the genus Lagena has been recorded as far

back as the Cambrian, but whether the specimens are true Lagena
may be somewhat of a question.
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LAGENA ACUTA (Rcuss).

Fissurina acuta Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863),

p. 340, pi. 7, figs. 90, 91.

Lagena acuta Fornasini, Boll, See. Geol. Ital., vol. 7, 1SS8, p. 47, pi. 3,

fig. 6.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 0, pi. 38,

fig. 6.

—

Heron-Allen and EArfcAND, Proc. Roy. Irish Acad., vol. 31,

pt. 64, 1913, p. 82; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916,

p. 249; Journ. Roy. Micr. Soc, 1916, p. 45.

Heron-Allen and Earland in the above references have recorded

this species from about the British Isles, in the Clare Island region

" widely distributed and often very common," and from the west

coast of Scotland and off South Cornwall.

I have found no specimens referable to this species from the west-

ern Atlantic.
LAGENA ACUTICOSTA Reuss.

Plate 1, figs. 1-3.

Lagena acuticosta Reuss, Sitz. Akad. Wiss. Wien, vol. 44, pt. 1, 1861

(1862), p. 305, pi. 1, fig. 4; vol. 46, pt. 1, 1862 (1863), p. 331, pi. 5,

fig. 63.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 464, pi. 57, figs. 31, 32; pi. 58, figs. 20 (?), 21.—Peaecey, Trans.

Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 177.—Egger, Abli. kou. bay.

Akad. Wiss. Miinclien, CI. II, vol. 18, 1893, p. 329, pi. 10, figs. 47, 48,

82, 83.—Wright, Irish Nat., vol. 9, no. 3, 1900, p. 53.—Millett, Journ.

Roy. Micr. Soc, 1901, p. 8.—Chapman, The Foraminifera, 1902, p.

402.—Heron-Allen and Earland, Journ. Roy. Micr. Soc, 1009, p. 423.—

Chapman, Subantarctic Ids. N. Zealand, 1809, p. 334; Journ. Linn.

Soc. Zool., vol. 30, 1910, p. 407.—Sideeottom, Mem. Proc. Manchester

Lit. Philos. Soc, vol. 54, no. 16, 1910, p. 16; Journ. Quekett Micr.

Club, vol. 11, 1912, p. 388, pi. 15, fig. 22.—Bagg, Bull. 513, U. S. Geol.

Survey, 1912, p. 45, pi. 14, fig. 28.-Cushman, Bull. 71, U. S. Nat.

Mus., pt. 3, 1913, p. 23, pi. 8, figs. 9, 10 ;
pi. 23, fig. 2.—Pearcey, Trans.

Roy. Soc. Edinb., vol. 49, 1914, p. 1017.—Heron-Allen and Earland,

Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 247.—Mestayer, Trans.

New Zealand Inst., vol. 48, 1916, p. 129.—Cushman, Proc U. S. Nat.

Mus., vol. 56, 1919, p. 610; Bull. 100, U. S. Nat. Mus., vol. 4, 1921,

p. 180.

Lagena sulcata (Walker and Jacob), var. acuticosta H. B. Brady, Parker,

and Jones, Trans. Zool. Soc London, vol. 12, 1SS8, p. 222, pi. 44,

figs. 26, 31.

Description.—T^st subglobular to pyriform, broadest near the base,

which is broadly rounded, thence gradually tapering to the apertural

end, the body of the test with a number of thin, much elevated

costae, running from the base to near the apertural end, where they

become coalesced into a platelike area below the aperture.

Length up to 0.35 mm.
Distrihution.—This is one of the common species of the genus and

seems to be widely distributed, as the above list of references will
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show. There are certain forms which seem to occur with a definite

geographical distribution, and it may be that closer work with large

collections from various parts of the world will show more than one

species included under this name. Specimens from the western At-

lantic were well developed in the warmer waters of the Gulf of

Mexico and the Caribbean. Specimens were numerous in a collection

which I had sent me by Mr. Sidebottom from off the coast of Ice-

land, but they are different in certain characters from those of the

Gulf of Mexico. They seem to show that there is a difference in the

characters from widely separated regions. There seem to be very

few records for this species from about the British Isles.

Lagena acuticosta—material examined.

Cat.
No.
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material was from. I have had specimens from the Pacific from off

the Galapagos Islands and the Philippines. Sidebottom's material

was from the Southwest Pacific.

Lagena advena—material examined.

Cat.
No.
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LAGENA ASPERA Reuss.

Plate 1, figs. 6-8.

Lagena aspera Reuss, Sitz. Akad. Wiss. Wien, vol. 44, 1861, p. 305, pi.

1, fig. 5; vol. 46, pt. 1, 1862 (1863), p. 335, pi. 6, fig. 81.—Balkwill
and Wright, Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 548.—H.

B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 457, pi.

57, figs. 7-10.

—

Balkwill and Wright, Trans. Roy. Irish Acad., vol.

28, 1885, p. 337, pi. 14, figs. 10-12.—H. B. Brady, Journ. Roy. Micr.

Soc, 1887, p. 902.

—

Weight, Proc. Roy. Irish Acad., ser. 3, vol. 1,

1891, p. 478.

—

Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. II,

vol. 18, 1893, p. 325, pi. 10, fig. 11.—Wright, Irish Nat., vol. 9, No.

3, 1900, p. 53.

—

Balkwill and Millett, Rec. Foram. Galway, 1908,

p. 5.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 16, pi. 16,

fig. 1.

—

Heron-Allen and Earland, Trans. Linn. Soc. London, ser. 2,

vol 11, 1916, p. 243 ; Journ. Roy. Micr. Soc, 1916, p. 44.

Description.—Test flask-shaped, usually globular with a short

stout neck; surface ornamented with an irregularly placed series of

beadlike blunt spines.

Length up to 0.60 mm.
Distribution.—All the Atlantic records for this species seem to be

from off the British Isles, I have no specimens which I could refer

to it from the western Atlantic.

LAGENA BICARINATA (Terquem).

Plate 1, fig. 9.

Fissurina hicarinata Terquem, Mem. Soc. G4ol. France, ser. 3, vol. 2, 1882,

p. 31, pi. 1, figs. 24r/, b.

Lagena bicarinata Balkwill and Wright, Trans. Roy. Irish Acad., vol.

28, 1885, p. 342.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p. 905.—
Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 482.

—

Balkwill
and Millett, Rec. Foram. Galway, 1908, p. 6.

—

Heron-Allen and
Earland, Proc Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 89; Trans.

Linn. Soc. London, ser. 2, vol. 11, 1916, p. 254 ; Journ. Roy. Micr.

Soc, 1916, p. 46.

Nearly all the Atlantic records for this species are from about

the British Isles, where it seems to be fairly common. I have had
no specimens from the western Atlantic.

LAGENA BOTELLIFORMIS H. B. Brady.

Plate 1, fig. 10.

Lagena botelUfonnis H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881,

p. 60; Rep. Toy. Challenger, Zoology, vol. 0, 1884, p. 454, pi. 56, fig.

6.

—

Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 477.

—

Millett, Journ. Roy. Micr. Soc, 1901, p. 492, pi. 8, fig. 15.—Side-
bottom, Mem. Proc. Manchester Lit. Philos. Soc, vol. 50, No. 5,

1906, p. 2, pi. 1, fig. 1.

—

Chapman, Journ. Linn. Soc. Zool., vol. 30,

1910, p. 407, pi. 54, fig. 5.

—

Heron-Allen and Earland, Trans. Linn.

Soc. London, ser. 2, vol. 11, 1916, p. 242.
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The above references include two Atlantic records, one from off

the southwest of Ireland, and one from the west of Scotland. I

have found no material in the western Atlantic Albatross collections

referable to this species.

LAGENA CASTANEA Flint.

Plate 1, figs. 12, 13.

Luiiena castanea Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 307, pi. 54,

fig. 3.

Description.—Test small, somewhat compressed, about as long as

broad, margin rounded and smooth, except at the lower side which

has a double keel, the two parts well separated from one another,

joining each other at the sides of the test, the upper half of the test

with no trace of a keel, apertural end slightly extended; wall smooth,

thin, transparent ; aperture with an entosolenian tube which in some

cases at least is spirally twisted.

Length about 0.50 mm.
Distrihiition..—The type station for this species is in 896 fathoms

(1,639 meters), off Panama, in the Caribbean. I have had numerous

specimens from this same station, but have not seen it elsewhere in

the Albatross dredgings.

Lagena castanea—material examined.

Cat.
No.
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Distribution.—Specimens which seem to fit this species occur

coinnioiily off the coast of the Britisli Isles, so far as the' material I

liave had shows, but no specimens were found in the western Atlantic

material referable to it.

Lagena catenulata—material examined.

Cat.
No.
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vol. 9, 1884, p. 456; Journ. Roy. Micr. Soc, 1887, p. 902.

—

Robertson,
Proc. Nat. Hist. Soc. Glasgow, pt. 3, 1892, p. 241.—Eggek, Abh. kon.

bay. Akad. Wiss. ]\Iiii;ohen, C!. II, vol. 18, 1893, p. 324, pi. 10, fig. 68.—
Haevsler, Abh. schweiz. Pal. Ges., vol. 20, 1893 p. 14, pi. 1, figs. 17-22.—

Goes, Kongl. Svcnsk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 75, pi.

13, -figs. 725-727.—Morton, Proc. Portland Soc. Nat. Hist., vol. 2, pt. 4,

1897, p. 116, pi. 1, fig. 2.—FoRNAsiNi, Mem. Accad. Sci. 1st. Bologna,

ser. 5, vol. 7, 1897 (1898), p. 14 (206), pi., fig. 18.—Wright, in Meade,
Geol. Mag., dec. 4, vol. 7, 1900, p. 100, pi. 5, fig. 13.

—

Millett, Journ.

Roy. Micr. Soc, 1901, p. 490.

—

Balkwill and Millett, Rec. Foram.
Gahvay, 1908, p. 5.

—

Sidebottom, Mem. Proc. IMancbester Lit. Philos.

Soc, vol. 54, No. 16, 1910, p. 16.—Cushman, Bull. 71, pt. 3, 1913, p. 9,

pi. 2, fig. 3.

—

Heron-Allen and Barland, Proc. Roy. Irish Acad., vol.

31, pt. 64, 1913, p. 80; Trans. Zool. Soc London, vol. 20, 1915, p. 660,

pi. 50, fig. 23; Trans. Linn. Soc London, ser. 2, vol. 11, 1916, p. 248;

Journ. Roy. Micr, Soc, 1916, p. 45.

Lcffena laevis (Walker and Jacob), var. amphora Williamson, Ann. Mag,
Nat. Hist., ser. 2, vol. 1, 1848, p. 12, pi. 1, figs. 3, 4.

Lagena laevis Haeuslek, Neues Jahrb., 1887, pt. 1, p. 181, pi. 4, figs. 39-48

;

Abh. schweiz. Pal. Ges., vol. 17, 1890, p. 86, pi. 13, figs. 17, 18.

Lagena vulgaris Williamson, var. clavata Williamson, Rec. Foram. Great

Britain, 1858, p. 5, pi. 1, fig. 6.

Lagena laevis (Montagu), var. clavata Wright, Proc Roy. Irish Acad.,

ser. 3, vol. 1, 1891, p. 478.

DescHption.—Test elongate, clavate or fusiform, with a long neck

at the oral end and an elongation of the test somewhat variahle in

length at the ahoral end; surface smooth, cross section nearly cir-

cular; wall thin and transparent; aperture nearly circular, at the

end of the neck, often with a phialine lip.

Length up to 1 mm.
Distribution.—This species is common about the British Isles, as

the above references show, and material which I have had from

stations mainly from off the coast of Ireland. It has occurred rarely

in the AJhatross western Atlantic collections, single specimens from

two stations being all that I have found.

Lagena clavata—material exawiined.

Cat.
No.
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LAGENA COSTATA (Williamson).

Plate 1, fig. 16 ;
pi. 2, figs. 1, 2 ;

pi. 3, fig. 8.

Entosolenia costata Williamson, Rec. Foraiii. Great Britain, IS.jS, p. 9,

pi. 1, fig. 18.

Lagena costata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863),

p. 329, pi. 4, fig. 54.

—

Balkwii.l and Wright, Proc. Roy. Irish Acad.,

ser. 2, vol. 3, 1882, p. 547; Trans. Roy. Irish Acad., vol. 28, 1885, p.

338, pi. 14, figs. 3-5.—H. P.. Brady. .Ton in. Roy. ]\Iicr. Soc, 1887, p.

903.

—

Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1. 1891, p. 479; Irish

Nat, vol. 9, No. 3, 1900, p. 53.—Millett, .Tonrn. Roy. Micr. Soc. 1901,

p. 7, pi. 1, fig. 8.

—

Wright, Irish Nat., vol. 11, 1902, p. 213.—SinKnoxTOM,

Journ. Quekett Micr. Club, vol. 11, 1912, p. 388, pi. 15, figs. 16-20.—

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 21, pi. 9, fig. 6 ; pi.

10, fig. 1; pi. 12, fig. 1.

—

Heron-Allen and Earland, Proc. Roy. Irish

Acad., vol. 31, pt. 64, 1913, p. 75; Trans. Zool. Soc. London, a'oI. 20,

1915, p. 656; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916. p. 243;

Journ. Roy. Micr. Soc, 1916, p. 45.

DescHption.—Test subglobular, ornamented with a few rather

remote ribs or costae running nearly the length of the test, frequently

not reaching the apex, but ending in a ring of spinose projections;

aperture small and rounded ; costae most often rounded.

Length 0.25-0.50 mm.
Distribution.—Most of the references for this species are from the

region of the British Isles, where it is one of the most typical species,

especially off the Irish and Scottish coasts, where it is recorded at

numerous stations, especially by Heron-Allen and Earland. 1 have

failed to find typical specimens in the western Atlantic material I

have examined.

LAGENA CRENATA Parker and Jones.

Plate 2, figs. 3, 4.

Lagena crcnata Parker and Jones, Philos. Trans., vol. 155, 1865, p. 420, pi.

18, figs. 4ff, 5.

—

Balkwill and Wright, Trans. Roy. Irish Acad., vol.

28, 1885, p. 339, pi. 14, figs. 17, 18.—H. B. Brady, Journ. Roy. Micr.

Soc, 1887, p. 904.-—AVright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891,

p. 479.

—

Chapman, Journ. Linn. Soc. London, vol. 28, 1900, p. 246.

—

Millett, Journ. Roy. Micr. Soc, 1901, p. 485, pi. 8, fig. 1.

—

Sidebottom,

Journ. Quekett Micr. Club, vol. 12, 1913. p. 174, pi. 15, fig. 28.—Heron-
Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1915, p. 658.

DescH'ption.—Test flask-shaped, with the base truncate, the base

at the edge crenulate. each of the crenulations marking a fold of the

base; the neck elongate, usually with a spiral ornamentation, the

remainder of the test smooth.

Length 0.30-0.50 mm.
Distribution.—This species was originally described by Parker and

Jones, off the coast of Australia. There are, however, several records

for it off the coast of the British Isles. It has not occurred in the

western Atlantip material.
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LAGENA CURVILINEATA Balkwill and Wright.

IMate 2, figs. 5-9.

Lagena curviUncata Balkwill and Weight, Proc. Roy. Irish Acad., ser.

2, vol. 3, 1882, p. 548; Trans. Roy. Irish Acad., vol. 28, 1885, p. 338,

pi. 14, figs. 21-24.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p. 902.—

MiLLETT, Journ. Roy. Micr. Soc, 1901, p. 488, pi. 8, fig. 5.

—

Balkwill

and MiLLETT, Rec. Foram. Galway, 1908, p. 5.

—

Heron-Allen and

Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 78, pi. 6,

fig. 7.

Description.—" Flask-shaped, surface ornamented with fine curvi-

linear striae. In typical examples the striae commence from centres

situated at opposite sides of the shell, round which they are twisted

in the most beautifully regular manner. In some specimens the

striae cross, giving the shell a decussated appearance."

Distribution.—This beautifully ornamented species, except for the

one reference of Millett, seems to be limited to the region of the

British Isles. I have found no nuiterial from the Albatross western

Atlantic collections.

LAGENA CYMBULA Heron-Allen and Earland.

Plate 3, fig. 1.

Lagena cymhula Hebon-Allen and Earland, Proc. Roy. Irish Acad., vol. 31,

pt. G4, 1913, p. 90, pi. 7, figs. 16-18.

Description.—" Test oval, depressed, shaped like a punt with

rounded ends, the superior face concave, the inferior convex. Aper-

ture situated in the centre of the depression and furnished with an

entosolenian tube, which is attached to the interior of the shell, and

follows the outline of the shell up the sloping side of the central

depression, passing across to the edge and so down the side of the

'punt' to the middle of the base. In transverse section L. cymhula

would resemble an inverted triangle of which the basal angles have

been rounded off and the inferior or apical portion truncated.

"Length, 0.13-0.16 mm.; breadth, 0.05-0.08 mm.; depth, 0.03-0.04

mm. ; oval central depression averages 0.02 by 0.04 mm. ; tube about

0.01 diameter.

"The affinities of this curious little species lie about midway

between L. cymbaeformis Millett, which has a test of somewhat simi-

lar outline, but is more regularly naviculoid, being sub-acute at both

extremities and sloping to a broad keel beneath, and L. depressa

Chaster, which is more circular than our species, and is of the same

breadth on both the oral and the aboral sides. The three species

form a very interesting and unique little group, characterized by

the presence of the apertui-e in what would in a normal Lagena

represent the middle of one lateral surface of the test.
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"Mr. Millett's species is described as 'rare' from the Pliocene of

St. Erth, and Dr. Chaster found three specimens of L. depressa at

Southport. We have one specimen of L. cyinbula from Station 13,

but have met with, others in ' Goldsecker ' dredgings from Noss Head

in the Moray Firth (72 meters) which are hirger than the Ciare

Island specimen. It also occurs in a dredging made by the Fisheries

Cruiser 'Huxley' in the English North Sea (Haul 869), to which

Avo are referring elsewhere, and in company with L. depressa Chas-

ter, in Scapa Flov»', Orkney."

The above is the original description, with notes by Heron-Allen

and Earland. They also record a single specimen from the west of

Scotland.
LAGEiNA DISTOMA Parker and Jones.

Plate 3, figs. 2, 3.

Lagena laevis (Montagu), var. striata Pakkep. and Jones (not L. striala

(Walker and Boys) ), Ann. Mag. Nat. Hist, ser. 2, vol. 19, 1857, p. 278,

pi. 11, fig. 24.

Lagena disfoma Pakkek and Jones in H. B. Brady, Trans. Linn. Soc. Lon-

don, vol. 24, 1864, p. 4G7, pi. 48, fig. 6.—H. B. Brady, Rep. Voy. Chal-

lenge}; Zoology, vol. 9, 1884, p. 461, pi. 58, figs. 11-15; Journ. Roy.

Micr. Soc, 1887, p. 902.—Wkight, Ann. Mag. Nat. Hist., vol. 4, ser. 6,

1889, p. 443.—Robertson, Proc. Nat. Hist. Soc. Glasgow, pt. 3, 1892,

p. 241.—Pearcey, Trans. Glasgow Nat. His. Soc, vol. 2, 1890, p. 177.—

Wright, Proc Roy. Irish Acad., ser. 3, vol. 1. 1891, p. 478.

—

Wood-

ward, The Observer, vol. 4, 1893, p. 142.

—

Whiteaves, Geol. Survey

Canada, 1901, p. 10.

—

Kiaer, in Due d'Orleans Croisiere Ocean, Mer
du Gronland, 1905 (1907), p. 560.—Peabcey, Trans. Roy. Soc Edinb.,

vol. 49, 1914, p. 1017.

—

Heron-Ai-len and Earland, Trans. Linn. Soc.

London, ser. 2, vol. 11, 1916, p. 248.

Description.—Test elongate, the main body of the test fusiform,

the sides nearly parallel in the central portion, apertural end taper-

ing into a very long slender neck with a phialine lip, the other end

tapering into a long acicular spine which is hollow part way to the

end ; surface of the test smooth except for slightly raised fine costae,

6-10 in number; wall thin and transparent.

Length up to 2.50 mm.
Distribution.—In the western Atlantic this species is fairly com-

mon at some of the Albatross stations off the eastern coast of the

United States, with a few stations in the Caribbean.

There are numerous records for this species off the coast of the

British Isles. In the Summary of Results of the Challenger Expe-

dition the species is recorded from the Atlantic at two stations, off

the eastern coast of the United States, in the same general region

where the Albatross material occurs in considerable abundance. It

is also known from the Gulf of St. Lawrence, off the Island of
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Anticosti, and off Newfoundland. There are a few scattered records

for it outside the At hint ic.

The specimens reach a large size and where complete show a very

distinct apertural end which is very slender and therefore very

easily broken. The opposite end is drawn out into a long spinose

projection which in perfect specimens is closed, but it easily becomes

broken. The majority of specimens therefore are similar to those

figured by Parker and Jones, showing the two ends open. I have

already noted under tliis genus that I do not think any of the typical

Lagenae have the two ends of the test open in perfect specimens.

Lagcna distonxa—material examined.

Cat.
No.
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Distribution.—The only station from which I have had material

tliat can be referred to this species is off the northern coast of South

America, east of Trinidad. There are a few records for it off the

Bi'itish Isles, and Goes records it from off Greenland and Spitz-

bergen. There are a few scattered records for it elsewhere than

in the Atlantic.

This has probably been confused with L. gracillima (Seguenza).

This differs from L. gracillima in the more cylindrical body, and

much shorter projections at the ends. The test is also thicker and

less transparent.

Lagcna elongata—material examined.

Cat.
No.
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widely distributed oft* the west of Scotland.*

other Atlantic references.

There seem to be no

LAGENA FELSINEA Fornasini.

Lagcna vulgaris (Parker and Jones), vur. (Entosolenia) plobosa Kymeb-
JoNES, Trans. Linn. London, vol. 30, 1872, pi. 19, fig. 2 (not Lagena
globosa (Montagu)).

Lagena apiculata H. B. Brady (part). Rep. Voy. Challenger, Zoology, vol. 9,

1SS4, pi. 56, fig. 4.—SiDEBOTTOM (part), Journ. Quekett Micr. Soc, vol.

11, 1912, p. 381, pi. 14, figs. 17, 18 (not fig. IG).

Lagena einaciata Reuss, var. felsineu Fornasini, Mem. Accad. 1st. Bologna,

ser. 5, vol. 9, 1901, p. 47, fig. 1.

Lagena felsinea Cushjian, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 10, pi. 4,

fig. 1.

Description.—Test elongate, siibcylindrical, arcuate in side view,

especially toward the apertural end, aboral end broader, rounded,

or slightly acute; wall thin, smooth; aperture eccentric, rounded,

with a long entosolenian neck somewhat inflated at its inner end.

Length about 0.70 mm. ; diameter about 0.25 mm.
Distrihution.—Specimens which can be referred to the above

species occur at several stations off the northeastern coast of the

United States, with a single specimen from Albatross D2160, in the

Caribbean. These specimens are very similar to that which I have

figured from the North Pacific, and which Sidebottom has figured as

Lagena apiculata from the Southwest Pacific.

Lagena felsinea—material examined.

Cat.
No.
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5, 1906, p. 14.

—

Balkwill and IMillett, Rec. Foram. Galway, 1908,

p. 6.

—

Chapman, Journ. Linn. Soc. Zool., vol. 30, 1910, p. 411.

—

Side-

bottom, Mem. Proc. Manchestei" Lit. Philos. Soc, vol. 54, No. 16, 1910,

p. 19.—Cttshman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 30, pi. 14, fig.

8.

—

Hekon-Allen and Eaeland, Proc. Roy. Irish Acad., vol. 31, pt. 64,

1913, p. 89, pi. 7, fig. 14.

—

Pearcey, Trans. Roy. Soc. Edinb., vol. 49,

1914, p. 1021.

—

Heron-Allen and Eakland, Trans. Linn. Soc. London,

ser. 2, vol. 11, 1916, p. 255.

Lagena orbignyann (?) Sidebottom, Journ. Quekett Micr. Club, vol. 11,

1912, p. 418, pi. 21, fig. 15.

Description.—" Test pyriform or flask-shaped, broad at the base,

compressed; ento- or ectosolenian ; furnished with a deep vertical

•wing, encircling the oval base; the wing traversed by parallel tiibuli,

and sometimes fringed at the free margin."

Length, 0.42 mm.
Distribution.—There are numerous records for this species from

about the British Isles and elsewhere, but I have seen no specimens

referable to it from the western Atlantic Albatross collections.

LAGENA FLINTIANA, new species.

Plate 3, figa. 11-13.

Lagena orhrgnyana Flint (not Seguenza), Rep. U. S. Nat. Mus., 1897

(1899), p. 308, pi. 54, fig. 4.

Description.—Test somewhat compressed, longer than broad, the

basal end broadly rounded, the apertural end much drawn out, body

of the test rounded, completely encircled with a thin single keel,

inside of which is a slight thickening of the test, but which does not

stand up into a prominent ridge of any extent; wall translucent ex-

cept for the peculiar thickenings which occur about the border of

the body of the test, and especially across the base where the entire

wall becomes clouded, as a result apparently of numerous small

thickenings which are abundant in that particular portion ; aperture

tubular, entosolenian, but with an elongate tube in the body cavity.

Length up to 0.75 mm.
Distribution.—ly^Q-s^^oim^n (U.S.N.M. Cat. No. 19064) from

Albatross station D2144, in 896 fathoms (1,639 meters), in the Carib-

bean. Flint records this species as Lagena orbignyana Seguenza, but

a study of the material from his station shows that he had a very

different species. His stations are in the northern part of the Gulf

of Mexico, in the Caribbean, between Cuba and Yucatan, off Panama,

and west of the Windward Islands. I have had numerous specimens

from these same regions. While it is impossible to say without con-

sulting Brady's original material, it seems probable that the speci-

mens he records as Lagena orbignyana from off the Virgin Islands

and off the coast of Brazil are the same species.
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Lagena flintiana—material examined.

19

Cat.
No.
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LAGENA GLOBOSA (Montagu).

Plate 4, figs. 1, 2.

" Serpiila (Lagena) laevis globosa " Walker and Boys, Test. Min., 1784,

p. 3, pi. 1, fig. S.

Vcrmiculum ylobostim Montagu, Test. Brit., 1803, p. 523.

Lagena globosa Brown, Illus. Rec. Conch. Great Britain and Ireland, ed. 1,

1827, pi. 1, fig. 37; ed. 2, 1884, p. 126, pi. 56, fig. 37.—Reuss, Sitz.

Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 318, pi. 1, figs. 1-3;

Bull. Acad. Roy. Belg., sen 2, vol. 15, 1853, p. 143, pi. 1, figs. 13, 14.—
Jones, Parker, and H. B. Brady, Pal. Soc. Mon., vol. 19, 1866, p. 32,

pi. 1, fig. 32.—BiJTSCHLi, in Bronn, Klassen und Ordnungen Thier-

Reichs, vol. 1, 1880, p. 197, pi. 7, fig. 2.—Balkwill and Wright, Proc.

Roj'. Irish Acad., ser. 2, vol. 3, 1882, p. 547.

—

Terquem, Mem. Soc.

Geol. France, ser. 3, vol. 2, 1882, p. 26, pi. 1, fig. 7.—Terrigi, Atti Accad.

Pont. Nuovi Lincei, vol. 35, 1883, p. 170, pi. 2, fig. 3.—H. B. Brady,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 452, pi. 56, figs. 1-3.—

Balkwill and Wright, Trans. Roy. Irish Acad., vol. 28, 1885, p. 336.—
Sherborn and Chapman, Journ. Roy. Micr. Soc, 1886, p. 744, pi. 14,

fig. 11.—Haeusler, Neues Jahrb. fiir Min., pt. 1, 1887, p. 181, pi. 4,

figs. 1-4 (not 5-18).—H. B. Brady, Journ. Roy. Micr. Soc, 1887,

p. 901.—H. B. Brady, Parker, and Jones, Trans. Zool. Soc. London,

vol. 12, 1888, p. 221.—Wright, Ann. Mag. Nat. Hist., vol. 4, ser. 6,

1889, p. 448; Proc Roy. Irish Acad., ser. 3, vol. 1, 1891. p. 477.-
Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 177.

—

Robert-

son, Proc. Nat. Hist. Soc Glasgow, pt. 3, 1892, p. 241.—Egger, Abh.

kon. bay. Akad. AViss. Miinchen, CI. II, vol. 18, 1893, p. 323, pi. 10,

fig. 69.—Goi-:s, Kongl. Sveusk. Vet. Akad. Handl., vol. 25, No. 9, 1894,

p. 77, pi. 13, fig. 741.

—

Chapman, Proc. Zool. Soc. London, 1895, p. 27.

—

Morton, Proc Portland Soc. Nat. Hist., vol. 2, pt. 4, 1897, p. 116,

pi. 1, fig. 1.

—

Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. II, vol.

21, 1899, p. 102, pi. 5, fig. 3.—Flint, Rep. U. S. Nat. Mus., 1897 (1899),

p. 306, pi. 53, fig. 4.

—

Kiaer, Rep. Norwegian Fish. Mar. Invest., vol. 1,

No. 7, 1900, p. 39, pi., fig. 17.—WracHT, Irish Nat., vol. 9, No. 3, 1900,

p. 53.—MiLLETT, Journ. Roy. Micr. Soc, 1901, p. 3.

—

Earland, Journ.

Quekett INIicr. Club, ser. 2, vol. 9, No. 57, 1905, p. 210.—Dakin, Rep.

Ceylon Pearl Oyster Fish., vol. 5, 1906, p. 234.—Rhumbler, Zool. Jahrb.

Abth. Syst., vol. 24, 1906, p. 63.

—

Sidebottom, Mem. Proc Manchester

Lit. Philos. Soc, vol. 50, No. 5, 1906, p. 1.—Bagg, Proc U. S. Nat. Mus.,

vol. 34, 1908, p. 141.

—

Balkwill and Millett, Rec. Foram. Galway,

1908, p. 5.—Chapman, Subantarctic Ids. New Zealand, 1909. p. 333.—
Heron-Allen and Earland, Journ. Roy. Micr. Soc, 1909, p. 422.

—

Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc, vol. 54, Nq. 16,

1910, p. 14.—Chapman, Journ. Soc Zool., vol. 30, 1910, p. 407.—
AwERiNZEw, Mem. Acad. Imp. Sci. St. Petersburg, ser. 8, vol. 29,

1911, p. 19.—Bagg, Bull. 513, U. S. Geol. Survey, 1912, p. 46, pi. 13,

figs. 9 o-c—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 3, pi. 4,

fig. 2.

—

Heron-Allen and Eari^nd, Proc. Roy. Irish Acad., vol. 31,

pt. 64, 1913, p. 72.—Pearcey, Trans. Roy. Soc Edinb., vol. 49, 1914,

p. 1016.

—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20,

1915, p. 654; Trans. Linn. Soc London, ser. 2, vol. 11, 1916, p. 242;
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Journ. Roy. Micr. Soc, 1916, p. 44.

—

Mestayer, Trans. New Zealand

Inst., vol. 48, 1916, p. 129.—Chapman, Brit. Ant. Exped., Geology,

vol. 2, 1916-1917, p. 66, pi. 4, fig. 25.—Cushman, Proc. U. S. Nat. Mus.,

vol. 56, 1919, p. 607; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 173.

Entosolenia globosa Williamson, Ann. Mag. Nat. Hist., ser. 2, vol. 1, 1848,

p. 16, pi. 2, figs. 13, 14; Rec. Foram. Great Britain, 1858, p. 8, pi. 1,

figs. 15, 16.—Dawson, Can. Nat., vol. 4, 1859, p. 28, figs. 4, 5; vol. 6,

1872, p. 254, pi. 3, fig. 2.

Lagena sulcata (Walker and Jacob), var. (Entosolenia) globosa Parker
and Jones, Philos. Trans., vol. 155, 1865, p. 348, pi. 13, figs. 37 a, b;

pi. 16, figs. 10 a, h.

Description.—Test subspherical, smooth ; aperture either stellate

or a fissure with an entosolenian neck; wall thin, usually trans-

parent, but sometimes thicker and nearly opaque, w^hite.

Length up to 0.50 mm.
Distribution.—Specimens of typical Lageiia glohosa seem to be

rare in the western Atlantic. I have had but a few specimens, and

the stations are widely scattered from off the northeastern coast of

the United States to the Caribbean. There are numerous records for

the species, as the above synonymy shows. Specimens seem to be

most common in fairly deep water, although about the British Isles

the species seems to occur at moderate depths. It is a question

whether or not a single species is really represented by all these

specimens recorded. According to the descriptions, the apertural

characters are very variable, a thing which does not usually occur,

even in Lagena. It is also to be suspected that some of the forms

referred to this species are really the initial chamber or proloculum

of Polymorphina or other multilocular genera of the Lagenidae.

A varietal form with a much larger test and thicker walls occurs

at a few stations.

Lagena glohosa—material examined.

Cat.
No.
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LAGENA GRACILIS Williamson.

Plate 4, tigs. 3, 4.

Laffena gracilis Williamson, Ann. Mag. Nat. Hist., ser. 2. vol. 1, 1848, p. 13,

pi. 1, figs. 3, 4.—Reuss, Sitz. Akad. Wiss. Wieu, vol. 46, pt. 1, 18G2

(18G3), p. 331, pi. 4, figs. 58-61; pi. 5, tig. 62.—Balkwiix and Weight,

Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 548.—H. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 464, pi. 58, figs. 2, 3, 7-9,

10 [?], 19, 22, 23, 24 [?].

—

Balkwiix and Weight, Trans. Roy. Irish

Acad., vol. 28, 1885, p. 338.—H. B. Beady, Jour. Roy. Micr. Soc, 1887,

p. 903.—Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2. 1890, p. 177.—

Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 479.

—

Egger,

Abh. kon. bay. Akad. Wiss. Miinchen, CI. II, vol. IS, 1893, p. 328, pi. 10,

figs. 25, 49.—Goiis, Kongl. Sveusk. Vet. Akad. Handl., vol. 25, No. 9,

1894, p. 77, pi. 13, fig. 738.

—

Chapman, Proc. Zool. Soc. London, pt. 1,

1895, p. 27.—MOETON, Proc. Portland Soc, vol. 2, 1897, p. 117.

—

Millett,

Journ. Roy. Micr. Soc, 1901, p. 482, pi. 8, figs. 12-14.—Kiaer, in Due
d'Orleans, Croisiere Ocean, Mer du Gi'onland, 1905 (1907), p. 560.

—

Balkwill and Millett, Rec. Foram. Galway, 1908, p. 5.

—

Chapman,
Subantarctic Ids. New Zealand, 1909, p. 333; Journ. Linn, Soc. Zool.,

vol. 30, 1910, p. 409.—SiDEBOTTOM, Mem. Proc Manchester Lit. Philos.

Soc, vol. 54, No. 16, 1910, p. 16.—Bagg, Bull. 513, U. S. Geol. Survey,

1912, p. 47, pi. 14, figs. 7, 8.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3,

1913, p. 24, pi. 8, figs. 5, 6.

—

Hebon-Allen and Earland, Proc. Roy.

Irish Acad., vol. 31, pt. 64, 1913, p. 81.—Pearcey, Trans. Roy. Soc
E'dinb., vol. 39, 1914, p. 1017.

—

Chapman, Biol. Res. Endeavour, vol. 3,

pt. 1, 1915, p. 21.

—

Heron-Allen and Earland, Trans. Linn. Soc. Lon-

don, ser. 2, vol. 11, 1916, p. 248; Journ. Roy. Micr. Soc, 1916, p. 45.—

Cushman, Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 181.

Lagena vulgaris Williamson, var. gracilis Williamson, Rec. Foram. Great

Britain, 1858, p. 7, pi. 1, figs. 12, 13.

Description.—Test elon<i;ate, fusiform, broadest in the middle,

apertiiral end tapering into a long cylindrical neck with a slightly

expanded lip, opposite end pointed ; surface ornamented by a few

distinct longitudinal costae, 6-12 in number.

Length up to 0.60 mm.
Distribution.—This species, originally described by Williamson, oc-

curs in its typical form at many stations about the British Isles. It

is recorded at veiy many localities elsewhere, but an examination of

what few figures are given shows many different forms. I have seen

iiritish material from off the southwest of Ireland, and have one

specimen from Alhatross station D2534, in 1,234 fathoms (2.257

meters) , off the northeastern coast of the United States, which seems

typical.
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Lagena gracilis—material examined.
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No.
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Distribution.—I have had a number of specimens in the Albatross

collection which seem to be referable to this species. They are mostly

from the northeastern coast of the United States, with two stations

off southern Florida. In the Summary of Results of the Challenger

Expedition specimens are recorded from several Challenger stations

in the Atlantic; one of these is off the eastern coast of the United

States in the same general region from which the Albatross material

came. Another is off the West Indies. Two others are in the South

Pacific, westward from the mouth of the Rio la Plata. There are

numerous records for it off the British Isles. Goes records it from

Spitzbergen and also from the Caribbean. There are records for it

from the Mediterranean, the Antarctic, the Kerimba Archipelago,

off New Zealand, and elsewhere. There seems to be a question as to

wdiether this is really a very widely distributed species or whether,

being of a smooth type with very few distinguishing characters, there

may be several forms included under this name. In the Gulf of

Mexico there is a varietal form which has very numerous very fine

costae, which are so fine and close together that it is difficult to make

them out except with a considerable magnification. In their general

shape they are similar to the smooth forms from the Atlantic coast

of the United States.

Lagena gracillima—material examined.

Cat.
No.
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Lagena hexagona Siddall, Cat. Brit. Rec. Foram., 1879, p. 6.

—

Gre^in, Amer.

Journ. Micr., vol. 6, ISSl, p. 46, pi., fig. 4.

—

Balkwill and Wright,

Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 548.—H. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 472, pi. 58, figs. 32, 33.—

Balkwill and Wright, Trans. Roy. Irish Acad., vol. 28, 1885, p. 340.

—

H. B. Brady, Journ. Roy. Micr. Soc, 1S87, p. 904.

—

Wright, Ann. Mag.

Nat. Hist., vol. 4, ser. 6, 1889, p. 449.

—

Pkarcey, Trans. Glasgow Nat.

Hist. Soc, vol. 2, 1890, p. 177.—Wright, Proc. Roy. Irisli Acad., ser. 3,

vol. 1, 1891, p. 480.—RonraiTSON, Proc. Nat. Hist. Soc. Glasgow, pt. 3,

1892, p. 241.—Egger, Abli. kon. bay. Akad. Wiss. Miinclien, CI. II, vol.

18, 1893, p. 32G, pi. 10, fig. 60.—Goiss, Kongl. Svensk. Vet. Akad. Handl.,

vol. 25, No. 9, 1894, p. 80, pi. 13, fig. 746.—Chapman, Proc. Zool. Soc.

London, pt. 1, 1895, p. 28.—Wright, Irish Nat., vol. 9, No. 3, 1900, p.

54.

—

Millett, Journ. Roy. Micr. Soc, 1901, p. 8.

—

Chapman, Trans.

New Zealand Inst., vol. 38, 1905, p. 92.

—

Eakland, Journ. Quekett Micr.

Club, ser. 2, vol. 9, No. 57, 1905, p. 213.—Balkwill and Millett, Rec.

Foram. Galway, 1008, p. 5.

—

Heron-Allen and Earland, Journ. Roy,

Micr. Soc, 1909, p. 425.

—

Chapman, Subautarctic Ids. N. Zealand,

1909, p. 334; Journ. Linn. Soc Zool., vol. 30, 1910, p. 408.—Side-

bottom, Mem. Proc. Manchester Lit. Philos. Soc, vol. 54, No. 16, 1910,

p. 17, pi. 2, fig. 3.—Ct;shman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913,

p. 17, pi. 6, figs. 2, 3.

—

Herok-Aj.len and Eabland, Proc Roy. Irish

Acad., vol. 31, pt. 64, 1913, p. 76; Trans. Zool. Soc. London, vol. 20,

1915, p. 656; Trans. Linn. Soc London, ser. 2, vol. 11, 1916, p. 244;

Journ. Roy. Micr. Soc, 1916, p. 44.

—

Mestayer, Trans. New Zealand

Inst., vol. 48, 1916, p. 129.—Cushman, Proc U. S. Nat. Mus., vol.

56, 1919, p. 60S.

DescHption.—Test pyriform, base semicircular, apertural end

somewhat drawn out, with a short neck; surface ornamented by

rather regular hexagonal reticulations, the sides of the hexagons ver-

ticals, the angles pointing toward the ends of the test.

Length up to 0,25 mm.
Distribution.—Williamson originally described this species from

off the Shetland Islands, As the above references show, it is recorded

from many stations about the British Isles and comparatively few

elsewhere. The European material that I have seen, especially from

off the southwest of Ireland, is very typical and abundant. There

are a few specimens from the western Atlantic which I have referred

rather questionably to this species. They differ from the typical

British form in either their slightly different shape, or in the rela-

tive size of the reticulations.

The typical British material, so far as I have seen, is of the type

given by Williamson, that is, the pyriform test with a broadly

rounded initial end, the short neck, and the deep reticulations with

the peculiar arrangement already noted in the description above.
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Lagena hexagona—material examined.

Cat.
No.
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D2144 in the Caribbean, off Panama, and D2150, in the Caribbean,
off Yucatan. Flint records specimens from the northern part of the

Gulf of Mexico and in the Caribbean, west of the Leeward Islands.

Brady's Atlantic Challenger records, except for one off the western
coast of Africa, are all within this same faimal region, off the coast

of Brazil, off the West Indies, and off Bermuda. There are numer-
ous records for the species about the coast of the British Isles. From
the large number of records and the different forms figured it is quite

probable that a closer study of the hispid forms of Lagena will show
definite species or varieties with definite geographical limits.

Lagena hispida—material examined.

Cat.
No.
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LAGENA LACUNATA Barrows and Holland.

Plate 4, figs. 12, 13.

Heron-Allen and Earland ^ record a few specimens of this species

from the west of Scotland.

LAGENA LAEVIGATA (Reuss).

Plate 5, figs. 1, 2.

Fissurina laevigata Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1849, p. 366,

pi. 40, fig. 1; Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 338,

pi. 6, fig. 84.—Teequem, M6m. Soc. Geol. France, sei*. 3, vol. 2, 1882,

p. 30, pi. 1 (9), figs. 17o, b.

Lagena laevigata Teeeigi, Atti Accad. Pont. Nuovi Lincei, vol. 33, 1880,

p. 177, pi. 1, fig. 6.—H. B. Beady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 473, pi. 114, figs. 8a, b.—Balkwill and Millett, Journ. Micr.,

vol. 3, 1884, p. 81, pi. 2, fig. 6.

—

Balkwill and Wright, Trans. Roy.

Irish Acad., vol. 28, 1885, p. 340.—H. B. Beady, Journ. Roy. Micr.

Soc, 1887, p. 905.—H. B. Beady, Paekee, and Jones, Trans. Zool. Soc.

London, vol. 12, 1888, p. 222.—Weight, Ann. Mag. Nat. Hist., vol. 4,

ser. 6, 1889, p. 449.

—

Peaecey, Trans. Glasgow Nat. Hist. Soc, vol. 2,

1890, p. 177.—Weight, Proc Roy. Irish Acad., ser. 3, vol. 1, 1891, p.

480.—RoBEETsoN, Proc. Nat. Hist. Soc Glasgow, pt. 3, 1892, p. 241.—

Eggee, Abh. kon. bay. Akad. Wiss. Munchen, CI. II, vol. 18, 1893, p.

330, pi. 10, figs. 64, 05.—Chapman, Proc Zool. Soc London, pt. 1, 1895,

p. 29.

—

Madsen, Medd. fra Dansk. Geol. Forening, No. 2, 1895, pp.

74, 195, pi., fig. 3.—Weight, Irish Nat. vol. 9, No. 3, 1900, p. 54.—

Millett, Journ. Roy. Micr. Soc, 1901, p. 493.

—

Sidebottom, Mem. Proc
Manchester Lit. Philos. Soc, vol. 50, No. 5, 1900, p. 5, pi. 1, fig. 6 [?].—

Balkwill and Millett, Rec Foram. Galway, 1908, p. 5.

—

Heeon-

Allen and Eaeland, Journ. Roy. Micr. Soc, 1909, p. 425.

—

Chapman,
Journ. Linn. Soc. Zool., vol. 30, 1910, p. 409.

—

Sidebottom, Mem. Proc.

Manchester Lit. Pliilos. Soc, vol. 54, No. 16, 1910, p. 17.

—

Chapman,
Zool. Res. Endeavour, pt. 3, 1912, p. 311.—Cushman, Bull. 71, U. S.

Nat. Mus., pt. 3, 1913, p. 7, pi. 2, fig. 1.

—

Heeon-Allen and Eaeland,

Proc Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 81.—Chapman, Biol.

Res. Endeavour, vol. 3, pt. 1, 1915, p. 21.

—

Peaecey, Trans. Roy. Soc.

Edinb., vol. 49, 1914, p. 1018.

—

Heeon-Allen and Eaeland, Trans. Zool.

London, vol. 20, 1915, p. 661 ; Trans. Linn. Soc. London, ser. 2, vol. 11,

1916, p. 249, pi. 41, figs. 23, 24 ; Journ. Roy. Micr. Soc, 1916, p. 45.—

Cushman, Proc U. S. Nat. Mus., vol. 56, 1919, p. 607 ; Bull. 100, U. S.

Nat. Mus., vol. 4, 1921, p. 174.

Fissii7-ina globosa Bornemann, Zeitschr. deutsch. geol. Ges., vol. 7, 1885,

p. 317, pi. 12, fig. 4.

Lagena marginata Haeuslee, Neues Jahrb. fiir. Min., 1SS7, pt. 1, p. 186,

pi. 4, figs. 51, 52 (not Verm,iculum marginatum Montagu).

DescHption.—Test subglobose, compressed, somewhat pyriform in

front view, in cross section elliptical; wall smooth, transparent in

Trans. Linn. Soc. London, ser. 2, voL 11, 1016, p. 2.54, \A. 51, figs. 2S, 29.
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thin specimens or opaque in more thickened ones, along the lateral

margins usually clear even in thickened specimens; aperture elon-

gate, fairly narrow, connecting with the interior by a fairly long

entosolenian nock.

Length up to 1 mm. ; breadth slightly less.

Distribution.—It is strange that this species which is apparently

so common in many parts of the world has not occurred in its typical

form in the western Atlantic collections. It seems to be abundant

about the British Isles.

LAGENA LAEVIS (Montagu).

Plate 5, fig. 3.

There are very numerous records for this species, covering most

of the areas from which foraminifera have been recorded, but a

reference to the various forms figured will show that many different

smooth forms have been included under this name. Such specimens

are not recorded in the Albatross collections, although there are

numerous smooth forms which might well fit some of the figures

given for this species.

LAGENA LAEVIS (Montagu), var. NEBULOSA, new variety.

Plate 5, figs. 4, 5.

Lagena laevis H. B. Brady (part) (not Montagu), Rep. Voj'. Challenger,

Zoology, vol. 9, 18S4, p. 455, pi. 5G, figs. 10-12, 13 [?], 14 [?].

Description.—Variety differing from the typical in the form of

the test which is globular or somewhat cylindrical, the neck slender,

test with the sides parallel, the surface of the test with numerous

thickenings giving a clouded appearance, almost subspinose.

Length up to 0.80 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 19076) from

Albatross station D2144, in 896 fathoms (1,639 meters), in the Carib-

bean. Specimens which may be referred to this variety occur at

two different localities in the Albatross dredgings. There are three

stations in the Caribbean, the remainder oft' the northeastern coast

of the United States. Brady records Lagena laevis in this same

general area from off the coast of Brazil, off the Virgin Islands, off

Bermuda, and off the eastern coast of the United States. An ex-

amination of some of the originals of these records may show that

they belong to this variety.
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Lagcna laevis, var. nehulosa—material examined.

Cat.
No.
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Lagena lagenoides—material examined.

31

Cat.
No.
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Micr. Soc, 1887, p. 902.—H. B. Brady, Parker, and Jones, Trans. Zool,

Soc. London, vol. 12, 1888, p. 222, pi. 44, fig. 33.—Peakcey, Trans. Glas-

gow Nat. Hist. Soc, vol. 2, 1890, p. 177.—Egger, Abh. kon. bay. Akad.

AViss. Miinchen, CI. II, vol. IS, 1893, p. 32G, pi. 10, figs. 29, 30.—
Morton, Proc. Portland Soc, 1897, p. 118.

—

Wright, Irish Nat., vol. 9,

No. 3, 1900, p. 54.

—

Millett, Journ. Roy. Micr. Soc, 1901, p. 7.—

Earland, Journ. Quekett Micr, Club, ser. 2, vol. 9, No. 57, 1905, p. 210.—

Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc, vol. 50, No. 5,

1906, p. 4.

—

Balkwill and Millett, Rec Foram. Galway, 1908, p. 5.

—

Chapman, Subantarctic Ids. New Zealand, 1909, p. 334, pi. 15, fig. 3.

—

Siderottom, Mem. Proc. Manchester Lit. Philos. Soc, vol. 54, No. 16,

1910, p. 15.

—

Hekon-Axlen and Earland, Proc. Roy. Irish Acad., vol.

31, pt. 64, 1913, p. 75.—Pearcey, Trans. Roy. Soc Edinb., vol. 49, 1914,

p. 1017.

—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20,

1915, p. 656; Journ. Linn. Soc, Zool., ser. 2, vol. 11, 1916, p. 243;

Journ. Roy. Micr. Soc, 1916, p. 44.

Descrijftion.—Test subglobular, or slightly pj^riform, broadest

toward the base, apertural end truncate, with an entosolenian neck,

base often with a short projection; surface with very fine longi-

tudinal markings, often indistinct; surface dull.

Length up to 0.25 mm.
Distribution.—This species, originally described by Williamson,

occurs at a large number of stations off the British Isles. The

figures of specimens from other regions seem to show that they are

not identical with the British specimens. I have failed to find any

typical specimens except in the British material that I have had.

This is from oft' Baltimore, southwest of Ireland, in 26 fathoms (48

meters).

LAGENA LONGISPINA (H. B. Brady).

Plate 5, figs. 11, 12.

Lagena longisphm H. B. Bkady, Quart. Journ. Micr. Sci., vol. 21, 1881, p.

61; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 454, pi. 56, figs.

33-36; pi. 50, figs. 13, 14.—Flint, Rep. U. S. Nat. Jdus., 1897 (1899),

p. 306, pi. 53, fig. 2.—Chapman. Journ. Linn. Soc Zool., vol. 30, 1910,

p. 407.—Pearcey, Trans. Roy. Soc. Edinb., vol, 49, 1914, p. 1016.

T)esGTi'ption.—Test subglobular, or somewhat compressed; wall

fairly thick; surface smooth, basal portion furnished with two or

more long spines.

Length without the spines up to nearly 1 mm, ; spines often longer

than the length of the test,

Distrihution.—Brady figures several forms under this specific

name, all of which are marked by elongate spines from the basal

portion of the test. Flint's figures from the Alhatross collections

show specimens very much like those I have figured here. So far as I

have seen in the Albatross material from the western Atlantic, the

specimens typically have two very long divergent spines, their centers

hollow. Egger gives figures of this species but they are not at all
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characteristic if they can be considered specifically identical with

this species. It has not been recorded in all the work from about

the British Isles and is evidently a species of comparatiA-ely deep

water. It was found at a number of stations south of the latitude

of New York, off the northeastern coast of the United States, one

station in the northern part of the Gulf of Mexico, and one east of

Trinidad. Flint's specimens were from the Gulf of Mexico and the

Caribbean. Brady's stations are well scattered in the deeper water

of various parts of the Atlantic and elsewhere.

Lagena longispina—material examined.

Cat.
No.
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about the British Isles but seems to be lacking on the western side

of the Atlantic. There are a few references for it from other regions,

but for the most part the figures are not typical. I have had it

from several European stations.

Lagena lucida—material examined.

Cat.
No.
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instead of acute, and the aperture is surrounded by a produced lip. Specimens
vary accordingly within all the limits usually found in L. quadrata. Wright's

figures represent a somewhat long shell with practically parallel sides. The
range in shape among the Clare Island specimens extends from almost square

tests to the outline of Wright's figure, but we have met with specimens in

Goldseeker dredgings in which the shell is very much longer and narrower,

re.sembling. in fact, a piece of compressed tubing.

They also record it from the west of Scotland and off South Corn-
wall. It seems to be rare. I have had no specimens from the western

Atlantic.

LAGENA MARGINATA (Walker and Boys).

Plate 6, fig. 9.

There are many references to this species in the literature, but if

they are examined it will be found that they vary greatly in their

characters. The main characteristic seems to be the development of

a keel of greater or less extent about a usually subspherical central

chamber. If, however, the original figures of Walker and Boys are

consulted, it will be found that their figures show a more or less

compressed pyriform test, gradually tapering from the somewhat
curved apertural end, with a very broad rounded basal portion, and
instead of having a thin broad keel, have a rounded narrow marginal

carina. Such specimens as this are common about the British Isles

and should be taken as the typical form of this widely recorded

species. I have not found typical material on the western side of

the Atlantic. As there are so many forms quoted under this species,

an examination of much of the material which has passed under this

name should be made and the various forms discriminated.

LAGENA MARGINATA (Walker and Boys), var. INAEQUILATERALIS J. Wright.

Lagena marginata (Walker and Boys), var. inaequilaternlis Wright, Rep.

Belfast Nat. Field Club. 1S85-1886, App., p. 321, pi. 26, fig. 10; Proc.

Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 481.

—

Sidebottom, Mem. Proc.

Manchester Lit. Philos. Soc, vol. 50, No. 5, 1906, p. 10, pi. 2, fig. 6;

vol. 54, No. 16, 1910, p. IS.

—

Hekon-Allen and Earland, Proc. Roy.

Irish Acad., vol. 31, pt. 64, 1913, p. 85; Trans. Linn. Soc. London, ser. 2,

vol. 11, 1916, p. 251; Journ. Roy. Micr. Soc, 1916, p. 46.

Heron-Allen and Earland make the following notes on this va-

riety :

"An occasional specimen found at 6 different stations. Only a few

present the characteristics of Wright's variety in a strongly marked

manner. When typical this is one of the most distinctive and in-

teresting varieties we know. The highly convex surface on one side

of the shell, strongly contrasted with the flat surface on tlie other,

and the curious aperture situated under a little hood on one side

—
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always the flat side of the test—are features not to be overlooked.

The shape of the hood varies considerably and in some cases almost

attains the trumpet-like character of the aperture of L. MiUettii^ but,

of course, on a very mucli smaller scale."

They also record it from the west of Scotland and off South Corn-
wall, rare in both cases. Wright recorded it from off the southwest-

ern coast of Ireland.

LAGENA MARGINATA (Walker and Boys), var. SEMICARINATA Sidebottom.

Plate 6, fig. 13.

Lagena marginata (Walker and Boys), var. semicarinata Sidebottom, Mem.
Proc. Manchester Lit. Pliilos. Soc, vol. 50, No. 5, 190G, p. 10, pi. 2,

fig. 7.

—

Heeon-Allen and Eaeland, Proc. Roy. Irish Acad., vol. 31,

pt. 64, 1913, p. 85, pi. 7, fig. 4.

The only Atlantic record seems to be that of Heron-Allen and
Earland, from whom the figure is copied as well as the following

notes

:

" We have one specimen from Station 13 wdiich w^e are inclined to

attribute to Mr. Sidebottom's variety in spite of certain essential

differences. In the text of his paper he described the variety under

the name of L. inaequilateralis Wright var. semi-marginata (nov.),

no doubt overlooking the fact that his varietal name had already

been appropriated by Reuss. In the plate, however, this specimen

is described as var. semi-carinata. Mr. Sidebottom's specimen is de-

scribed as ' an interesting variation of L. marginata var, inaequilat-

eralis Wright. The mouth is the same as in Mr. Wright's form, and

the test is also inequilateral. The keel, however, is confined to the

aboral end of the test and is well developed.'

" Our specimen differs, inasmuch as the aperture is fissurine, and

the shell is of the normal equally biconvex type, with an attached en-

tosolenian tube. The marginal keel, however, exactly resembles Mr.

Sidebottom's figure in position and extent."

LAGENA MARGINATA (Walker and Boys), var. SEMIMARGINATA Reuss.

Plate 6, figs. 14, 15.

The only Atlantic records for this species are given by Brady,°

off Prince Edwards Island, 50-150 fathoms (91-274 meters), off

Heard Island, 75 fathoms (137 meters), and three stations in the

middle of the South Atlantic, 1,900, 2,200 and 2,350 fathoms (3,475,

4,024, and 4,298 meters) . Heron-Allen and Earland '' record a single

specimen from the west of Scotland.

•Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 477, pi. 59. figs. 17, 19.

* Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 251.
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LAGENA MARGINATA (Walker and Boys), variety.

Plate S, fig. 1.

Description.—Variety differing from the typical in the very sliglit

thin keel extending entirely about the test, the aperture very elong-

ate, elliptical.

Diameter up to 1 mm. or slightly more.

Distrihntion.—In the Gulf of Mexico and the Caribbean there is

a large form with a very broad thin transparent keel which may
possibly be a variety of Lagena marginata^ but further study may
show it to be a distinct species.

Lagena niarginata, var.—material examined.

Cat.
No.



38 BULLETIN 104, UNITED STATES NATIONAL MUSEUM.

it under the name L. laevigata var. marginato-perforata, as a fossil

from the Estuarine Clays of Magheramorne, ' very common,' recent

Irish specimens ' very few.'
"

The above notes are from Heron-Allen and Earland on their

specimens from the Clare Island region. They also record it from

the west of Scotland and off South Cornwall, but rare. I have

found no specimens that I could refer to it in the western Atlantic

material.
LAGENA MELD (D'Orbigny).

Oolina melo d'Orbigny, Voy. Amer. MSrid., vol. 5, pt. 5, " Foraminif^res,"

1839, p. 20, pi. 5, fig. 9.

Lagena melo Jones, Pakkeb, and H. B, Brady, Pal. Soc, vol. 19, 1866,

p. 38, pi. 1, fig. 35.

—

Balkwill and Wbight, Trans. Roy. Irish Acad.,

vol. 28, 1885, p. 340.—H. B. Beadt, Journ, Roy. Micr. Soc, 1887, p.

904.—H. B. Brady, Parker, and Jones, Trans. Zool. Soc. London, vol.

12, 1888, p. 222, pi. 44, figs. 21, 24, 25?.—Pearcey, Trans. Glasgow Nat.

Hist. Soc, vol. 2, 1890, p. 177.—Woodward, The Observer, vol. 4, 1S93,

p. 143.—MiLLETT, Journ. Roy. Micr. Soc, 1901, p. 8.

—

Whiteaves, Geol.

Survey Canada, 1901, p. 10.

—

Sidebottom, Mem. Proc Manchester Lit.

Philos. Soc, vol. 54, no. 16, 1910, p. 17.

Description.—Test subglobular or slightly pyriform, the basal end

broadly rounded, the apertural.end slightly tapering, the ornamen-

tation consisting of numerous raised costae, the concave surfaces

between with numerous transverse ridges dividing the area into

rectangular divisions.

Length up to 0.25 mm.
Distribution.—Specimens which can be referred to this species

were obtained at a few Albatross stations. There are a few records

for it from the western Atlantic, those of Brady, Parker, and Jones

from off the Abrohlos Bank, and it has been recorded from the Gulf

of St. Lawrence, Gaspe Bay, and off Labrador, and off the banks of

Newfoundland. There are a few records for it about the British Isles,

but it seems to be less common there than are the other reticulately

ornamented forms. The Albatross specimens are from the north-

eastern coast of the United States, with one station off Cape Hat-

teras and one off the southern part of Florida.

Lagena melo—material examined.

Cat.
No.
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LAGENA MONTAGUI (Alcock).

Plate 7, figs. 1-3
;
pi. 8, fig. 7.

Entosolenia montaijul Alcock, Proc. Lit. Pliilos. Soc. Manchester, vol. 4,

1865, p. 206.

Lagena squamosa Montagu, var. montagui Weight, Irish Nat., vol. 9, 1900,

p. 54, pi. 2, fig. 2.

—

Heron-Allen and E.viiland, Joiirn. Roy. Micr. Soc,

1911, p. 321, pi. 10, figs. 14-16 ; Proc. Roy. Irisli Acad., vol. 31, pt. 64,

1913, p. 76, pi. 7, figs. 11, 12.

This variety or species is known from about the region of the

British Isles. The following notes are from Heron-Allen and Ear-

land on their Clare Island specimens, which are here figured.

"An occasional specimen at six stations, varying as usual consid-

erably in size and contour.

" The exact nature of this curious variety is extremely doubtful. In

the ordinary course such distorted specimens would be regarded as

' sports ' and set aside ; but the general uniformity of their nature,

and their wide distribution, coupled with the fact that no other

species of Lagena presents similar characteristics, make it certain

that some zoological significance is attachable to their occurrence.

Possibly they represent some stage in the life-history of the species

with which we are at present unfamiliar.

" We have no data to add to the information already furnished by

Mr. Wright. The most characteristic Clare Island specimens cor-

respond exactly with Alcock's original description of the compressed

form ' resembling a dried fig.'

"

LAGENA MILLETTII Chaster.

Plate 7, fig. 5.

Lagena millettii Chaster, Fir.st Rep. Southport Soc. Nat. Sci., 1890-1891

(1892), p. 61, pi. 1, fig. 10.—Balkwill and Millett, Rec. Foram. Gal-

way, 1908, p. 5.

—

Hlron-Allen and Eakland, Proc. Roy. Irish Acad.,

vol. 31, pt. 64, 1913, p. 83, pi. 6, fig. 10.—Peabcey, Trans. Roy. Soc.

Edinb., vol. 49, 1914, p. lOlS.

—

Heron-Allen and Earland, Journ. Roy.

Micr. Soc, 1916, p. 45.

Specimens of this species seem to be rare about the British Isles.

They are recorded by Pearcey from the South Atlantic in deep water.

It apparently does not occur in the western Atlantic.

LAGENA ORBIGNYANA (Seffiienza).

Entosolenia marginata Williajison (part) (not Lagena marginata

("Walker and Boys)), Rec. Foram. Great Britain, 1858, p. 9, pi. 1.

figs. 19, 20.

Fissurina orhlgnyann Seguenza, Foram. mon. mioc Messina, 1862, p. 66,

pi. 2, figs. 24, 26.

56148—23 4
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Lagena orhignyana Balkwill and Wuigiit, Trans. Roy. Irish Acad., vol.

28, 1885, p. 341.—H. B. Beady, Journ. Roy. Micr. See, 1887, p. 90G.—
Peakcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 177.

—

WiUGHT, Ann. Mag. Nat. Hist., vol. 6, ser. 5, 1890, p. 124; Proc. Roy.
Irish Acad., ser. 3, vol. 1, 1891, p. 481.

—

Robertson, Proc. Nat. Hist.

Soc. Glasgow, pt. 3, 1892, p. 241.—Wright, Irish Nat., vol. 9, No.

3, 1900, p. 54.—Earland, Journ. Quekett Micr. Club, ser. 2, vol. 9,

No. 57, 1905, p. 214.

—

Heron-Allen and Earland, Journ. Roy. Micr.

Soc, 1907, p. 426.

—

Balkwill and Millett, Rec. Foram. Galway, 1908,

p. 0.

—

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31,

pt. 64, 1913, p. 90; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p.

253 ; Journ. Roy. Micr. Soc, 1916, p. 40.

Description.—Test compressed, inflated in the middle, the central

body portion of the test nearly circular, apertural end slightly ex-

tended, periphery with a thin keel running entirely about the test,

at either side of which is a secondary lateral keel, slightly raised

above the general surface; wall smooth, finely punctate, test with

an entosolenian neck.

Length not exceeding 0.40 mm.
Distribution.—I have had numerous specimens from off the Brit-

ish Isles which are of this typical form figured by "Williamson and
in that region it is one of the common species. Although there

are numerous records for the species elsewhere, the figures given

show that the typical form was not that figured by the authors from
other regions. I have failed to find any typical material in the

western Atlantic, but the species is represented there by numerous
varieties.

This short, nearly circular form figured by Williamson may be

taken as the typical form of the species. It is most simjDly charac-

terized by the peripheral keel and the secondary keel on either

side, dividing the test into tAvo distinct portions on either side, that

of the central part of the test inside the ring formed by the sec-

ondary keel and the concave area extended around the test between

the peripheral and the secondary keels. These two areas become

variously ornamented and changed in their relation to one another,

but these changes seem to be rather constant and show definite geo-

graphical limits in their distribution.

LAGENA ORBIGNYANA (Seguenza), var. ANTILLEA, new variety.

Plate 7, figs. 10, 11.

Description.—Variety differing from the typical in the very large

size, in the ornamentation, which consists of tubular radiate mark-

ings in the peripheral keel, the secondary keel marked by a series of

pits which extend in on to the body of the test itself, and extend up
both sides of the apertural neck, nearh^ to the aperture itself; wall

ver}' thick, opaque.
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Length slightly exceeding 1 mm.
Distribntion.—Type-specimen (U.S.N.M. Cat. No. 19107) from

Albatross station D2355, in 399 fathoms (730 meters), in the Carib-

bean, off Yucatan, This variety is somewhat similar to var. lacunata

(Burrows and Holland), but differs in the distribution of the pits

and in the more elaborate ornamentation. Its very thick walls, large

size, together with the peculiar ornamentation, will distinguish it

from other varieties of the species. It seems to be limited to the

western tropical Atlantic.

Lagena orhignyana, var. antiUea—material examined.

Cat.
No.
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LAGENA ORBIGNYANA (Seguenza), var. CLATHRATA H. B. Brady?

Plate 8, fig. 5.

There are records for this form from the Atlantic about the

British Isles as follows: Balkwill and Millett;^ H. B. Brady;''

Wright ;
^^ Balkwill and Millett ;

^^ and Heron-Allen and Earland.^-

The British specimens do not seem to be typical of the form de-

scribed b}' Brady, whose typical specimens were from the Indo-

Pacific. In the Challenger report Brady mentions the fact that the

British specimens are not identical in all their characters with his

specimens from the Pacific.

LAGENA ORBIGNYANA (Seguenza). var. ELLIPTICA, new variety.

Plate 6, figs. 10-12.

Description.—Variety differing from the typical in the elongate

pyriform shape, the central body portion of the test being elliptical,

peripheral, and lateral keels sharp, thin, translucent, body of the test

transparent, thin, made slightly granular by the punctae, the area

between the keels and bordering the inner margin on the secondary

keel usually opaque.

Length up to 0,60 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No, 19105) from

Albatross station D2150, in 382 fathoms (697 meters), in the Carib-

bean. This somewhat resembles Brady's figure."

Lagena orhignyana, var. elUptica—material examined.

Cat.
No.
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Distrihufion.—Wright described this variet}- from off the south-

west of Irehind in 750 fathoms (1,370 meters). I have a specimen

from Albatross station D2097, off the northeastern coast of the

United States, which is simihir to that described by Wright, but it

is evidentl}^ very rare, as it has not occurred at any of the other

Albatross stations, so far as I have seen.

Lagcna or'bignyana, var. variabilis—material examined.

Cat.
No.
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LAGENA ORBIGNYANA (Seguenza), variety.

Plate 8, fig. 4.

The specimen figured lias a peculiar central ornamentation con-

sisting of irregular longitudinal lines caused by confluent edges of

coarse pits.

The specimen is not well preserved except in the central region,

but it may be a variety of this species.

Lagena orhignyana, var.—material examined.

Cat.
No.
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Bescriftion.—Test elongate, elliptical in front view, nearly circu-

lar in cross section, slightly compressed, ends broadly rounded,

nearly equal ; wall thin, transparent, smooth ; aperture broadly ellip-

tical, central, with a comparatively short entosolenian neck.

Length 0.40 mm.
Distribution.—Brady had this species from Challenger station 5

in the deep part of the North Atlantic, in 2,740 fathoms (5,011

meters). Egger records it from ojff West Africa and Heron-Allen
and Earland record a single typical specimen from Killary Bay, Ire-

land, and two specimens from off the west of Scotland.

,

LAGENA PARADOXA Sidebottom.

Plate 8, fig. 11.

Lagena foveolata Reuss ? var. paradoxa Sidebottom, Journ. Quekett Micr.

Club, vol. 11, 1912, p. 395, pi. 16, figs. 22, 23.

Description.—Test flask-shaped, elongate, the basal end broadly

rounded and the greatest width near the base, thence tapering gradu-

ally to the apical end, which is furnished with a short, cylindrical,

slender neck with a slight phialine lip, the base of the neck rather

abruptly joined with the test; wall of the test compound, the outer

surface longitudinally costate, with fine crossbars between them, the

inner layer more or less spinose connecting it with the surface wall,

wall opaque.

Length up to 0.20 mm.
Distribution.—Sidebottom originally described this form from the

Southwest Pacific. I have specimens from four Albatross stations

which are very similar to those described and figured by Sidebottom.

They are not as long nor quite so tapering as his specimens and the

costae not so pronounced. They have a similar compound wall, and
the general manner in which the neck is attached to the body of the

test is also strikingly similar. It seems worth}' of specific rank.

W^orn specimens show the two layers, the outer one of which often

flakes off from the under one.

Lagena paradoxa—material examined.

Cat.
No.
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LAGENA PERLUCIDA (Montagu).

Plate 8, tigs. 12, 13.

Vermiculnm pcrlucklnm Montagu, Test. Brit., 1803. p. 525. pi. 14, fig. 3.

Lagena pcrlucida Bkown, Illust. Conch. Great Britain, 1827, fly-leaf, pi.

1, fig. 29; edition 2, 1844, p. 3, pi. 56, fig. 29.—Schlumbekger, Fueille

des Jeunes Naturalistes, ann. 33, 18S2, pi. 1, fig. 2.

—

Heron-Allen and
Eaeland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 78; Trans.

Zool. Soc. London, vol. 20, 1915, p. 659 ; Trans. Linn. Soc. London,

ser. 2, vol. 11, 1916, p. 246; Journ. Roy. Micr. Soc, 1910, p. 45.

Lagena vulgaris Williamson, var. pcrlucida Williamson, Rec. Foram.
Great Britain, 1858, p. 5, pi. 1, figs. 7, S.

Bescriytlon.—Test somewhat pyriform, elon<]rate, widest near the

base, the apertural end contmued into an elonp;ate cylindrical slender

neck, with a sliglit lip, the opposite portion of the test with a few

fine longitudinal costae, extended part way up the body of the test;

surface otherwise smooth.

Length up to 0.25 mm.
Distribution.—All the records for this species seem to be from

about the British Isles, except that of Heron-Allen and Earland, who
record it as " few and poor " from the Kerimba Archipelago, off the

southeastern coast of Africa. The only specimens I have had were

from Dog's Bay, Ireland, and from 10 miles off Glencoe, southwest

of Ireland, in 53 fathoms (97 meters), both from material received

from Mr. Joseph Wright.

LAGENA PROTEA Chaster.

Plate 9, figs. 1, 2.

Lagena protea Chaster, First Rep. Southport Soc. Nat. Sci., 1890-1891

(1892), p. 62, pi. 1, fig. 14.

—

Sidebottom, Mem. Proc. Manchester Lit.

Philos. Soc, vol. 50, No. 5, 1906, p. 15, pi. 2, fig. 18; vol. 54, No. 16,

1910, p. 19, pi. 2, figs. 17, 18 ; Journ. Quekett Micr. Club, vol. 11, 1912,

p. 427.

—

Heron-Allen and Earland, Proc Roy. Irish Acad., vol. 31,

pt. 64, 1913, p. 74, pi. 7, figs. 19, 20.

" This species occurs at four stations, the specimens being large

and well developed. As the name implies, no two are alike. Mr.

Sidebottom quotes a letter from the late Dr. Chaster supplementing

his original description of the species, and replying to various criti-

cisms to which the species had been subjected. In our opinion,

this form remains one of the most unsatisfactory with regard to its

affinities. There is little doubt that many of the specimens have
originally been sessile, a habit which is otherwise unknown in the

genus Lagena. Moreover, traces of apparent segmentation are not

uncommon, which in itself would remove the species from the genus
Lagena to L^olymoiyhina. But the quantity of available material is

not at present sufficient for final settlement of this question, and
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for the present we prefer to leave the species in the position to

Avhich Dr. Chaster assigned it, and in which Mr. Sidebottom, who
has had wider opportunities of judging than ourselves, concurs.

It may be observed that Messrs. Jones and Chapman include this

species among their type-species of Ramulina."
The above notes are from Heron-Allen and Earland. The only

Atlantic records for this species seem to be those of Chaster and
Heron-Allen and Earland from about the British Isles.

LAGENA PULCHELLA H. B. Brady.

Plate 9, fig. 3.

Lagena pulchcUa H. B. Brady, Rep. Brit. Assoc. (Nottingham), 18G6, p.

70; Ann. Mag. Nat. Hist., ser. 4, vol. C, 1870, p. 294, pi. 12, figs, la^ b.—
Balkwill and Miixett Journ. Micr., vol. 3, 1884, p. 82, pi. 2, fig. 13.

—

Balkwtll and Vv'right, Trans. Hoy. Irish Acad., vol. 28. 1885, p. 342,

pi. 12, fig. 19.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p. 90G.—

-

Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 177.—Wright,
Irish Nat., vol. 9, No. 3, 1900, p. 54.

—

^Heron-Allen and Earland, Trans.
Linn. Soc. London, ser. 2, vol. 11, 191G, p. 253.

All the records for this species seem to be from about the British

Isles, where it has been recorded by numerous authors.

LAGENA PULCHELLA H. B. Brady, var. HEXAGONA Heron-Alle* and Earland.

Plate 9, fig. 4.

Lagena pulcheUa H. B. Brady, var. hexagona Heron-Allen and Earland,
TraJis. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 254, pi. 41, fig. 27.

Heron-Allen and Earland describe this variety from a single speci-

men off the west of Scotland. They note that " in this very distinct

variety the costae radiating from the oral end of the shell coalesce

and form a hexagonal reticulation over the basal half of the faces

of the test."

LAGENA QUADRATA (WilHamson).

Plate 9, figs. 5, 6.

Entosolenia viarginata Montagu, var. quadra ta Williamson, Rec. Foram.
Great Britain, 1858, p. 11, pi. 1, figs. 27, 28.

Lagena lucida Williamson, var. quadrata Reuss, Sitz. Akad. Wiss. Wien.,
vol. 46, pt. 1. 1862 (1863), p. 324, pi. 2, fig. 26.

Lagena quadrata H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 475, pi. 59, figs. 3, 16 ; Journ. Roy. Micr. Soc, 1887,. p. 905.—Egger,
Abh. kon. bay. Akad. Wiss. Munchen, CI. II, vol. 18, 1893, p. 331, pi.

10, figs. 78, 79.

—

Millett, Journ. Roy. Micr. Soc. 1901. p. 496, pi. 8,

fig. 18.

—

Earland, Journ. Quekett Micr. Club, ser. 2, vol. 9, No. 57,

1905, p. 214.

—

Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc,
vol. 50, No. 5, 1906, p. 8, pi. 1, figs. 21, 22 ;

pi. 2, figs. 1-3.—Bagg, Proc.

U. S. Nat. Mus., vol. 34, 1908, p. 142.—Chapman, Subantarctic Ids.

New Zealand, 1909, p. 339; Journ. Linn. Soc Zool., vol. 30, 1910, p.

409.

—

Sidebottom, Mem. Proc Manchester Lit. Philos. Soc, vol. 54.
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No. 16, 1910, p. IS, pi. 2, fig. 8[?] ; Journ. Quekett Micr. Club, vol. 11.

1012, p. 405. pi. 17, tigs. 2(>-2S[?].—Bagg, Bull. 513, U. S. Geol. Survey,

3912, p. 50, pi. 14, figs. 19o, b, 20.—Cushman, Bull. 71, U. S. Nat. Mus.,

pt. 3, 1913, p. 35, pi. 14, tig. 9.

—

Hebon-Allen and Earland, Proc. Hoy.

Irish Acad., vol. 31, pt. 64, 1913, p. 84; Trans. Zool. See. London, vol.

20, 1915, p. 662 ; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 251

;

Journ. Roy. Micr. Soc, 1916, p. 46.

Lagena marginata (Walkeh and Boys), var. qitadrata Balkwill and
AVright, Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 548.

Lagena laevigata (Reuss), var. qitadrata Wright, Proc. Roy. Irish Acad.,

ser. 3, vol. 1, 1891, p. 480.

Description.—Test compressed, somewhat quadrate in outline,

usually somewhat keeled ; aperture somewhat elongate ; wall smooth.

Length up to 0.50 mm.
Distribution.—This species w^as originally described from ofT the

British Isles by Williamson. It has since been recorded from about

the British Isles by several authors. There are numerous records

for its distribution elsewhere^ but from the specimens I have seen

from the western Atlantic and other regions the typical form is best

seen in the eastern North Atlantic.

LAGENA QUADRICOSTULATA Reuss.

Lagena quadricostulata Reuss, Sitz. Akad. Wiss. Wien, vol. 62, 1870, p.

469.—ScHLiCHT, Foram. Pietzpuhl, 1870, pi. 4, figs. 25-30.—H. B.

* Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 486, pi. 59, figs.

7 (?), 15.—Peabcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p.

177 (?).—Chapman, Proc Zool. Soc London, pt. 1, 1895, p. 29.—

Wright, Irish Nat., vol. 9, No. 3, 1900, p. 54.

—

Earland, Journ. Que-

kett Micr. Club, ser. 2, vol. 9, No. 57, 1905, p. 214.—Chapman, Zool.

Res. Endeavour, pt. 3, 1912, p. 311.

—

Pearcey, Trans. Roy. Soc Edinb.,

vol. 39, 1914, p. 1021.

—

Chapman, Biol. Res. " Endeavour," vol. 3, pt. 1,

1915, p. 22.

Description.—" Test pyriform and more or less compressed, the

margin obtuse or rounded, the base frequently mucronate, and the

aperture entosolenian ; the surface bears four arched costae, two on

each face of the test, near the lateral margins and parallel to them.

The costae ai-e thickest near the middle and taper away toward the

ends."

Length 0.25 mm.
Distrihution.—The Atlantic records for this species consist of a

questionable one of Pearcey as very rare in the Faroe Channel, and

from the Summary of Results of the Challenger Expedition, it is

recorded from station 13, in the North Atlantic, 1,900 fathoms

(3,475 meters). Wright records it as common, with trigonal forms

rare, from Dog's Bay, Ireland, and Earland records it from shore

sands at Bognor, Sussex, rare. Pearcey records it from Burdwood
Bank, in the South Atlantic, 56 fathoms (102 meters), and one

deeper station, in 1,998 fathoms (3,654 meters).
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LAGENA RENIFORMIS Sidebottom.

Plate 9, figs. 7-11.

Lagena reniformis Sidebottom, Journ. Quekett Micr. Club, vol. 12, 1913,

p. 204, pi. 18, flg. 15.

—

Heron-Allen and Earland. Trans. Linn. Soc.

London, ser. 2, vol. 11, 1916, p. 255, pi. 41, figs. 30-34.

The figures given here are copied from Heron-Allen and Earland,

the specimens coming from off the coast of Scotland. There are no

other records for the Atlantic.

LAGENA RETICULATA (Macgillivray).

Lagenula reticulata Macgillivray, Hist. Test, auiiu. Aberdeen, 1S43, p. 38,

Lagena reticiilata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863),

p. 333, pi. 5, figs. 67, 68.—Earland, Journ. Quekett Micr. Club, ser. 2,

vol. 9, No. 57, 1905, p. 213.

—

Balk will and Millett, Rec. Foram.

Gahvay, 1908, p. 5.

—

Heron-Allen and E^uiland, Journ. Roy. Micr.

Soc, 1909, p. 424; Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 76;

Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 244 ; Journ. Roy. Micr.

Soc, 1916, p. 44.

I have given simply the Atlantic references for this species which
occurs about the British Isles. It has not occurred in the western

Atlantic.

LAGENA RIZZAE (Segucnza).

Plate 9, fig. 14.

Fissurina rizzae Seguenza, Foram. mon. mioc Messina, 1862, p. 72, pi. 2,

fig. 50.

Lagena rizzae Gough, Dept. Agric Fish. Ireland, Sci. Invest., 1905 (1906),

p. 4, pi. 1, fig. 3.

—

Heron-Allen and Earland, Proc. Roy. Irish Acad.,

vol. 31, pt. 64, 1913, p. 89, pi. 7, fig. 9; Trans. Zool. Soc London, vol.

20, 1915, p. 666 ; Trans. Linn. Soc London, ser. 2, vol. 11, 1916, p. 253

;

Journ. Roy. Micr. Soc, 1916, p. 46.

Nearly all the records for this species are from the regions of the

British Isles, it having been found by Gough, and at several localities

by Heron-Allen and Earland. It may have been confused, as the

last authors note, with L. hicarinata and L. laevigata, I have not

found specimens from the western Atlantic referable to it.

LAGENA SEMILINEATA J. Wright,

Plate 9, figs. 12, 13.

Lagena semilineata Wright, Rep. Belfast Nat. Field Club, 1885-1886, App.,

p. 320, pi. 26, fig. 7; Irish Nat., vol. 9, 1900, p. 54.—Heron-Allen and
Earland, Trans. Linn. Soc London, ser. 2, vol. 11, 1916, p. 246, pi. 41,

figs. 21, 22.

The only records for this species seem to be those of Wright from
off the coasts of Ireland, and Heron-Allen and Earland from off the

coast of Scotland.
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LAGENA SEMISTRIATA Williamson.

Plate 9, fig. 15.

Lagcna striata (D'Orrigny), var. seniistriata Williamson, Ann. Mag. Nat.

Hist., ser. 2, vol. 1, 1848, p. 14, pi. 1, fig.s. 9, 10.

Lagena ruU/aris Williamson, var. seniistriata Williamson, Rec. Forara.

Great Britain, 1858, p. 6, pi. 1, fig. 9.

Lagena sulcata (Walker and Jacob), var. seniistriata Parker and Jones,

Philos. Trans., vol. 155. 1865, p. 350, pi. 13, fig. 23.

Lagena seniistriata Jones, Parker, and H. B. Brady, Monogr. Foram.
Crag, 186G, p. 34, pi. 4, fig. 6.

—

Balkwill and Wright, Proc. Roy.

Irish Acad., ser. 2, vol. 3, 1882, p. 548.—H. B. Brady, Rep. Voy. Chal-

lenger, Zoology, vol. 9, 1884, p. 465, pi. 57, figs. 14, 16, 17.

—

Balkwiu:.

and Wright, Trans. Roy. Irish Acad., vol. 28, 1885, p. 339.—H. B.

Brady, Joiirn. Roy. Micr. Soc, 1887, p. 903.

—

Wright, Proc. Roy. Irish

Acad., ser. 3, vol. 1, 1891, p. 479.

—

Robertson, Proc. Nat. Hist. Soc.

Glasgow, pt. 3, 1892. p. 241.—Woodward, The Observer, vol. 4, 1893,

p. 143.

—

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

1893, p. 327, pi. 10, figs. 34, 39.—Goiss, Kongl. Svensk. Vet. Akad.

Handl., vol. 25. No. 9, 1894, p. 76, pi. 13, fig. 737.—Morton. Proc. Port-

land Soc, 1897, p. 117.—Wright, Irish Nat., vol. 9, No. 3, 1900. p. 54.—
Millett, Journ. Roy. Micr. Soc, 1901, p. 486, pi. 8. figs. 2, 3.

—

Whiteaves, Geol. Survey, Canada, 1901, p. 10.

—

Earland, Journ.

Quekett Micr. Club, ser. 2, vol. 9, No. 57, 1905. p. 211.

—

Sidebottom,

Mem. Proc. Manchester Lit. Philos. Soc, vol. 50, No. 5, 1906, p. 3.

—

Balkwill and Millett, Rec. Foram. Galway, 1908, p. 5.

—

Heron-
Allen and Earland, Journ. Roy. Micr. Soc, 1909, p. 424.

—

Sidebottom,

Mem. Proc. Manchester Lit. Philos. Soc, vol. 54, No. 16, 1910, p. 16,

pi. 2, fig. 2.—Bagg, Bull. 513, U. S. Geol. Survey, 1912, p. 50, pi. 14,

figs. 1-5.

—

Heron-Atxen and Earland, Proc. Roy. Irish Acad., vol. 31,

pt. 64, 1913. p. 78.—Pearcey, Trans. Roy. Soc Edinb., vol. 49, 1914,

p. 1018.

—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20,

1915, p. 658; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 245;

Journ. Roy. Micr. Soc, 1916. p. 45.—Cushman, Bull. 676, U. S. Geol.

Survey, 1918, p. 9, pi. 2, fig. 3; Proc U. S. Nat. Mus., vol. 56, 1919,

p. 610 ; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 179.

Description.—Test typically consisting of a somewhat pyriform

body, the base truncate and rounded, the upper end extending out

into a long cylindrical neck with a slightly spreading lip; surface

of the test ornamented by a few longitudinal costae, largely confined

to the basal portion of the test, variable in length, surface otherwise

smooth.

Length up to 0.30 mm.
Distribution.—I have had no specimens from the western Atlantic

which seem to be this species, nor is it recorded from the region

south of the Gulf of St. Lawrence. There are records for it off

Labrador, in Gaspe Bay, in the Gulf of St. Lawrence. It is very

numerous about the British Isles, as the long list of references

shows, and there are a few other records for it elsewhere.
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Lagena semdstriata—material examined.
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Cat.
No.
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13.—Pearcey, Trans. Roy. Soc, Ediub., vol. 49, 1914, p. 1018.—Chap-

man, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 22.

—

Hekon-Allen and

Earland, Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 244; Journ.

Roy. Micr. Soc, 1916, p. 44.

—

Mestayer, Trans. New Zealand Inst., vol.

48, 1916, p. 129.

—

Chapman, Brit. Antarctic Exped., Geology, vol. 2,

1916-17, p. 31, pi. 3, fig. 18.

—

Cushman, Proc. U. S. Nat. Mus., vol. 56,

1919, p. 60S.

Entosolenia globosa Montagu, var. squamosa Parker and Jones, Ann. Mag.

Nat. Hist., ser. 2, vol. 19, 1857, p. 278, pi. 11, fig. 25.

Description.—Test subglobular, broadly rounded at the apertural

end or somewhat truncate; surface reticuLite, apertural end of each

areole being arched, giving the appearance of overlapping scales.

Length up to 0.30 mm.
Distnhution.—Specimens of this type were originally described

from about the British Isles, and have been referred to by many au-

thors as the above synonymy will show. It is very evident from an

examination of the various figures given that numerous forms of or-

namentation have been included under this name. I have failed to

find any specimens from the Albatross material from the western At-

lantic which can be referred to this, but I have very tj^pical specimens

from off the British Isles. Whether the specimens from remote parts

of the world which have been referred to this species are identical is

very questionable.

Lagena squamosa—material examined.

Cat.
No. CoU. of—

J.A.C...
J.A.C...

No. of
speci- Station.

Lord Ban-
don Log
28.

Locality.

Dog's Bay, Ireland
Off Baltimore, southwest
Ireland.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

^t'tfo'r^':"^^^^-'^---

Rare.
Rare.

LAGENA STAPHYLLEARIA (Schwager).

Fissurina staphyllearia Schwager, .Vovara-Exped., Geol. Theil, vol. 2, 1866,

p. 209, pi. 5, fig. 24.

Lagena staphyllearia H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 474, pi. 59, figs. 8-11.—V^RIght, Ann. Mag. Nat. Hist., vol. 4,

ser. 6, 1889, p. 448 ; Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 481.—

Chapman, Proc. Zool. Soc. London, pt. 1, 1895, p. 29.—Flint, Rep. U. S.

Nat. Mus., 1897 (1899), p. 307, pi. 54, fig. 1.—Millett, Journ. Roy. Micr.

Soc, 1901, p. 619, pi. 14, fig. 2.—Dakin, Rep. Ceylon Pearl-Oyster Fish.,

vol. 5, 1900, p. 234.—Chapman, Journ. Linn. Soc. Zool., vol. 30, 1010,

p. 410.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 31, pi. 17,

fig. 3.—Pearcey, Trans. Roy. Soc, Edinb., vol. 49, 1914, p. 1019.—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1915, p.

664.
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Description.—Test ovate, compressed, wall smooth, periphery

usually keeled, with several spines symmetrically arranged about the

border; aperture fissurine.

Length about 0.50 mm.
Distrihution.—There are very few Atlantic records for this species.

There is a single Challenger station from the middle Atlantic which
is south of the Equator, one Gazelle station recorded by Egger from
off West Africa, one Albatross station recorded by Flint in the Carib-

bean, off Panama, and Pearcey records it from the far South Atlantic

in deep water. I have a single specimen which can be referred to

this species from Albatross station D21T4, off the eastern coast of the

United States in deep water. The species was originally described

from the late Tertiary of Kar Nicobar. As the few records shov\',

it has been recorded from many widely separated regions. Except

for the records of Wright in deep water off the southwestern coast

of Ireland, there seem to be no records from the region of the British

Isles.

Lagena staphyllearia—material examined.

Cat.
No.
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LAGENA STEWARTII J. Wright.

Plate 10, fig. 7.

Lagena stewartii J. Wkight. Rep. Belfast Nat. Field Club, ser. 2, vol. 3,

No. 6, App. No. 2, 1910-1911, p. 12, pi. 2, fig. 8.—Heeon-Allen and
Earland, Proc. Roy. Irish Acad., vol, 31, pt. 64, 1913, p. 81, pi. 6,

figs. 2, 3.

Description.—" Test circular, compressed, the two faces convex,

surface smooth, peripheral edge rounded, short entosolenian tube;

aperture oval."

Distribution.—The only record for the species in the recent state

is that of Heron-Allen and Earland, who record a few specimens

from one station in the Clare Island region. Wright's specimens

were fossil.

The above description is from Wright, and the figures are from
Heron-Allen and Earland.

LAGENA STRIATA (D'Orbigny).

Plate 10, fig. 9.

Oolina striata D'Orbigny, Foram. Am4r. M6rid., 1839, p. 21, pi. 5, fig. 12.

Lagena striata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863),

p. 327, pi. 3, figs. 44, 45; pi. 4, figs. 46, 47.—Balkwill and Wright,
Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 547.—H. B. Brady,
Rep. Voy. Challenger, Zoology, vol. 0, 1884, p. 460, pi. 57, figs. 22,

24.

—

Balkwill and Wright, Trans. Roy. Irish Acad., vol. 28, 1885,

p. 337.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p. 903,—H. B.

Brady, Parker, and Jones, Trans. Zool. Soc. London, vol. 12, ISSS,

p. 222, pi. 44, fig. 28.—Pearcey, Trans. Glasgow Nat. Hist. Soc,

vol. 2, 1890, p. 177.—Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891,

p. 478.

—

Robertson, Proc. Nat.. Hist. Soc. Glasgow, pt. 3, 1892, p.

241.

—

Egger, Abh. kMn. bay. Akad. Wiss. Miinchen, CI. II, vol. 18,

1893, p. 827, pi. 10, figs. 21-23.—Morton, Proc. Portland Soc, vol. 2,

1897, p. 116.—Wright, Irish Nat., vol. 9, No. 3, 1900, p. 54.—Millett,
Journ. Roy. Micr. Soc, 1901, p. 487.

—

Chapman, The Foraminifera,

1902, p. 402 ; Trans. New Zealand Inst., vol. 38, 1905, p. 91.—Earland,
Journ. Quekett Micr. Club, ser, 2, vol. 9, No. 57, 1905, p. 211.—

GoDDARD, Rec. Austr. IMus., vol. 6, 1905-1907, p. 308.—^SiDEBOTTOii,

Mem, Proc Manchester Lit. Philos. Soc, vol. 50, No. 5, 1906, p. 2.

—

Balkwill and Millett, Rec. Foram. Galway, 1908, p, 5.

—

Heron-

Allen and Earland, Journ. Roy. Micr. Soc, 1909, p. 423.

—

Chapman,
Journ, Linn. Soc. Zool., vol, 30, 1910, p. 408.

—

Sidebottom, Mem. Proc.

Manchester Lit. Philos. Soc, vol. 54, No, 16, 1910, p, 15, pi, 1, figs,

16, 19, 20; pi. 2, fig. 1.—Bagg, Bull. 513, U, S. Geol. Survey, 1912,

p. 51, pi. 14, fig. 6.—Cushman, Bull, 71, U. S. Nat. Mus., pt. 3, 1913,

p. 19, pi. 7, figs. 4, 5.

—

Heron-Allen and Earland, Proc, Roy. Irish

Acad,, vol, 31, pt, 64, 1913, p, 78,—Pearcey, Trans, Roy, Soc, Edinb,,

vol, 49, 1914, p, 1017.

—

Chapman, Biol. Res. Endeavour, vol. 3, pt. 1,

1915, p, 22.

—

Heron-Allen and Earland, Trans. Linn, Soc, London,

ser, 2, vol, 11, 1916, p, 246; Journ, Roy, Micr, Soc, 1916, p, 45,—

Mestayer, Trans, New Zealand Inst,, vol, 48, 1916, p. 129.

—

Cushman,
Proc U, S. Nat, Mus„ vol, 56, 1919, p. 609; Bull. 100, U. S. Nat.

Mus., vol. 4, 1921, p, 177.
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Descnption.—Test flask-shaped, nearly circular in cross section,

body of test subglobular, neck variable in length, usually rather

abruptly contracted from the body of the test at its base; surface

ornamented with numerous rather fine costae running the entire

length of the test, apical end typically broadly rounded, occasionally

slightly tapering to a point.

Length 0.25-0.75 mm.
Distribution.—From the list of references it would seem that this

is a very widely distributed species. There are numerous records

for it about the British Isles and a few others from various parts

of the Atlantic, as well as in other regions. However, all the striate

Lagenae I have had from the western Atlantic seem to be better

placed under other species.

LAGENA STRIATO-PUNCTATA Parker and Jones.

Plate 10, fig. 10.

Lagena sulcata (Walker and .Jacob), var. striato-punctata Pabkeb and

Jones, Philos. Trans., vol. 155, 1865, p. 350, pi. 13, figs. 25-27.

Entosolenia striato-punctata G. M. Dawson, Can. Nat., vol. 5, 1870, p. 178,

woodcut, p. 180, fig. 11.

Lagena striato-punctata H. B. Brady, Ann. Mag. Nat. Hist., ser. 5, vol. 1,

1878, p. 434, pl. 20, fig. 3.—Balkwill and Wright, Proc. Roy. Irish

Acad ser. 2, vol. 3, 1882, p. 548.—H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 468, pl. 58, figs. 37, 40.—Balkwill and Wright,

Trans Roy. Irish Acad., vol. 28, 1885, p. 339, pl. 14, fig. 20.—H. B.

Brady, Journ. Roy. Micr. Soc, 1887, p. 904.—Wright, Ann. Mag. Nat.

Hist., vol. 4, ser. 6, 1889, p. 448 ; Proc. Roy. Irish Acad., ser. 3, vol. 1,

189l' p 479.—Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. II,

vol 18 1893, p. 327, pl. 10, figs. 35, 36, 44r46.—Goes, Kongl. Svensk.

Vet Akad. Handl., vol. 25, 1894, p. 83, pl. 13, fig. 753.—Millett, Journ.

Roy. Micr. Soc, 1901, p. 489, pl. 8, fig. 6.—Whiteaves, Geol. Survey

Canada 1901 p. 10.—Sidebottom, Mem. Proc. Manchester Lit. Philos.

Soc vol 50, No. 5, 1906, p. 4; vol. 54, No. 16, 1910, p. 17, pl. 2, fig. 5;

Journ. Quekett Micr. Club, vol. 11, 1912, p. 392, pl. 16, figs. 7-10.-

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 30, pl. 14, fig. 10.—

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64,

1913, p. 80; Trans. Zool. Soc. London, vol. 20, 1915, p. 660; Trans.

Linn. Soc. London, ser. 2, vol. 11, 1916, p. 247.

DescHption.—'' Test oval, pyriform, or flask-shaped, and oithor

ecto- or entosolenian. It is decorated externally with tolerably stout

longitudinal costae, from 6 to 20 in number, bearing conspicuous

pseudopodial foramina. The perforations are placed either m single

rows down the middle of the costae or in double lines, one on each

side, in their thickened bases."

Length 0.30-0.50 mm.
Distribution.—There are numerous records for this species off the

British Isles and in other parts of the Atlantic, off Spitzbergen,

56148—23 5
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oif the Canary Islands, and from the Gulf of St. Lawrence. I have
no specimens from the Albatross material which I have felt could be

referred to it.

LAGENA SUBLAGENOIDES Cushman.

Plate 10, fig. 8.

Lagena lagenoides H. B. Bbady (part), Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 479, pi. 60, figs. 13, 14.—H. B. Brady, Parker, and Jones,

Trans. Zool. Soc. London, vol. 12, 1888, p. 223, pi. 44, fig. 23.—Millett,
Journ. Roy. Micr. Soc, 1901, p. 623, pi. 14, fig. 9 [?].

Lagena suhlagenoides Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p.

40, pi. 16, fig. 4.

Description.—Test flask-shaped, much compressed, central body of

the test elongate-ovate, tapering into a long, slender neck, sur-

rounded by a wide peripheral keel with numerous close-set, fine

tubulations, central portion smooth, apical end of keel usually but

not always emarginate.

Length 0.60-0.85 mm.
Distribution.—I have previously recorded this species from the

Pacific, off the Galapagos Islands and near Midway Island in fairly

deep water. In the Albatross Atlantic collections it occurred at

three stations, two in the northern part of the Gulf of Mexico, and

one in the western Caribbean. At the last station there is a tri-

hedral specimen, but in its general characters like the typical. It

seems to be different from Lagena lagenoides (Williamson), as I

have previously shown, especially by its very numerous close-set

tubulations and usually with a long slender neck. The specimen

figured here is somewhat broken.

Lagena suhlagenoides—material examined.

Cat.
No.
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into an elongate neck; wall of the test with numerous fine longitu-

dinal costae, as many as 50 or 60 in number, running from the base

of the chamber to the base of the neck.

Length up to 0.50 mm.
Distribution.—This was originally described by Williamson as

Lagena suhstnata^ but later has been placed under Lagena striata

(D'Orbigny) as a synonym. The original figure of D'Orbigny for

Oolina stnata shows a test with the body about as long as broad,

very different in shape from that figured by Williamson. An exam-

ination of British bottom samples seems to show that this typical

form figured by Williamson is common about the British Isles, and

while it may vary to a certain extent, it seems as though it might be

recognized as a valid species. I have had a single specimen from

Albatross station D2035, off the northeastern coast of the United

States, which seems identical with British specimens, but it has not-

occurred elsewhere in the western Atlantic collections of the Alba-

tross, so far as I have seen. It is evidently included by many British,

authors under the name Lagena striata (D'Orbigny).

Lagena substriata—material examined.

No.-,
Coll. of-
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(1899), p. 307, pi. 53, fig. 7.—Morton, Proc. Portland Soc, vol. 2, 1897,

p. 116.—Wright, Irish Nat., vol. 9, No. 3, 1900, p. 53.—Whiteaves,
Geol. Survey Canada, 1901, p. 10.

—

Earland, Journ. Quekett Micr. Club,

ser. 2, vol. 9, No. 57, 1905, p. 211.

—

Balkwill and Millett, Rec. Foram.
Galway, 1908, p. 5.

—

Heron-Allen and Earland, Jouru. Roy. Micr.

Soc, 1909, p. 423.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913,

p. 22, pi. 9, fig. 2.

—

Heron-Ai.len and Earland, Proc. Roy. Irish. Acad.,

vol. 31, pt. 64, 1913, p. 79; Trans. Linn. Soc. London. 1916, p. 246;

Journ. Roy. Micr. Soc, 1916, p. 45.

Description.—Test typically subglobose, very slightly longer than

broad, the neck fairly long and cylindrical, ornamentation consisting

of numerous, 14-18, distinct elevated costae, running from the basal

end of the test to the apertural end, and a few of them often con-

tinued in a spiral manner the length of the neck itself.

Length up to 0.35 mm.
Distribution.—About the British Isles this seems to be a very

common species, but specimens which can be referred to the typical

form seem to be very rare from the western side of the Atlantic.

There are numerous records of its occurrence from many parts of

the oceans, but specimens are not usually figured and it is difficult

to say what the distribution of this typical form may be. Many
things have been placed under this name which are very different

from the typical western European form of the species.

Lagena sulcata—material exatnined.

Cat.
No. CoU. of—

No. of
speci- Station. Locality.

^-M fom
Character of
bottom. Abundance.

J.A.C.

J.A.C.

Lord Ban-
don, Log
28.
Flying
Falcon,
Logs.

Off Baltimore, southwest
Ireland.

10 miles off Glencoe, south-
west Ireland.

'F.
26 Frequent.

Rare.

LAGENA SULCATA (Walker and Jacob), v«r. APICULATA Cushman.

Plate 11, fig. 2.

Lagena sulcata, apiculate forms, H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, pi. 58, figs. 4, 17 (?).

Lagena sulcata (Walker and Jacob), var. apiculata Cushman, Bull. 71,

U. S. Nat. Mus., pt. 3, 1913, p. 23, pi. 9, figs. 3, 4; Proc U. S. Nat. Mus.,

vol. 56, 1919, p. 609 ; Bull. 100, U. S. Nat. Mus., vol. 4. 1921, p. 180.

Description.—Variety differing from the typical in having the

apical end drawn out into a stout spine, the apertural end with a

tapering cylindrical neck with a phialine lip, usually without other

ornamentation, body of the test with numerous longitudinal costae,

as in the typical form.
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DistHhution.—The only Albatross specimens I have had from
the Atlantic are from the Caribbean and from off the northeastern

coast of Brazil. It occurs at numerous stations in the Pacific in

fairly deep water.

Lagena sulcata, var. apiculata—material examined.

Cat.
No.
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LAGENA TRUNCATA H. B. Brady.

Plate 11, figs. 5, 6.

Lagcna truncaia H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 0, 1884,

p. 457, pi. 56, figs. 31, 32.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913,

p. 31, pi. 19, fig. 3.—Pearcey, Trans. Roy. Soc. Edinb., vol. 49, 1914,

p. 1017.

Descriptio)}.—Test elongate, pyriform
;
greatest breadth below the

middle, aboral end broadly rounded ; apertural end obtusely rounded

;

wall smooth; aboral end with two or more short spines; aperture

radiate.

Length, 0.40-1 mm.
Distribution.—In the Challenger report Brady records this species

from two Atlantic stations, one in the North Atlantic, southwest of

the Canaries, in 2,740 fathoms (5,017 meters), and one in the South
Atlantic, west of Tristan d'Acunha, in 2,200 fathoms (4,024 meters).

In the volume on Summary of Results of the Challenger Expedition

it is also recorded from station 2, in 1,945 fathoms (3.557 meters),

and station 13, in 1,900 fathoms (3,475 meters), between Teneriffe

and Sombrero Islands. Pearcey records it from the Antarctic at two
Scotia stations, also in deep water. Brady records it also from the

South Tacific, in 1,825 and 2,070 fathoms (3,338 and 3,786 meters),

and 1 have had it from a Nero station in the North Pacific, in 1,321

fathoms (2,424 meters). It is therefore a species rather widely dis-

tributed in deep, cold waters.

LAGENA TUBULIFERA E«ger.

Lagena tubuHfera Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. II, vol. 18,

1893, p. 324, pi. 10, figs. 6, 7.

Under this name Egger describes a new species of Lagena from

Gazelle station 156, in 3,950 meters (2,160 fathoms), between Monte-

video and Tristan d'Acunha. As Brady has already used the name
tubulifera in 1881, by the rules of priority this name can not be used

again under this genus. Therefore if Egger's species proves to be a

valid one, a new name will have to be made for it.

LAGENA UNGUIS Heron-Allen and Earland. .

Plate 11, fig. 7.

Lagena unguis Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt.

64, 1913, p. 86, pi. 7, figs. 1-3 ; Journ. Roy. Micr. Soc, 1916, p. 46.

Description.—" Test inequilateral, compressed, extremely hyaline,

resembling L. marginata^ but with a continuous marginal carina pro-

duced considerably at the oral extremity of the shell and curved

like a ' filbert-shaped ' finger-nail. The aperture is placed in a

depressed opening on the outer or convex surface of the ' nail ' just
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nbove the upper edge of the chamber, and is furnished with a curved

'attached entosolenian tube which j-uns down the wall of the tost on

the inner side of the shell, i. e. that opposed to the convex side.

"Average breadth across wing, 0.08-0.15 mm.; average length

across wing, 0.10-0.20 mm. ; average length of chamber, 0.08-0.15

mm.: average breadth of chamber, 0.07-0.14 mm.
" This little form, though very distinctive in appearance, is difficult

to describe ; but it may be compared to a human finger nail detached

from the flesh and with a little cyst growing upon its concave

surface. It is, no doubt, closely allied to L. marginata and Mr.

Wright's var. inaeqidlateralis of that species, but can not be confused

with either of these. Its nearest affinity appears to be L. irregularvi

Sidebottom, which closely resembles our species in the relation of the

chamber to the surrounding carina, but has a bicarinate periphery

and differs also from ours in the position of its aperture, which is

situated between the two keels.

" The species occurs in many of the Goldseeker dredgings in the

North Sea and round the Scottish coast and is quite distinctive in its

appearance."

The above is the original description and notes of Heron-Allen

find Earland on this species. They also recorded it as very rare off

South Cornwall.

LAGENA WILLIAMSONI (Alcock).

Plate 11, figs. 8, 9.

Entosolenia wilUamsoni Alcock, Proc. Lit. Philos. Soc, vol. 4, 1865, p. 193.

Lagena uHlUamsoni Wright. Proc. Belfast Nat. Field Club, 1876-7, App.

4, p. 104, pi. 4, fig. 14.

—

Balkwill and Weight, Proc. Roy. Irish Acad.,

ser. 2, vol. 3, 1882, p. 547 ; Trans. Roy. Irisli Acad., vol. 28. 1885, p. 339,

pi. 14, figs. 6-8.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p. 903.—

Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 479.

—

Robertson,

Proc. Nat. Hist. Soc. Glasgow, pt. 3, 1892, p. 241.—Goes, Kongl. Svensk.

Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 79.—Wright, Irish Nat., vol.

9, No. 3, 1900, p. 54.

—

Earland, Journ. Quekett Micr. Club, ser. 2, vol.

9, No. 57, 1905, p. 212.

—

Balkwill and Millett, Rec. Forani. Galway,

1908, p. 5.

—

Heeon-Allen and Earland, Journ. Roy. Micr. Soc, 1909,

p. 424; Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 80; Trans. Linn.

Soc. London, ser. 2, vol. 11, 1916, p. 247; Journ. Roy. Micr. Soc, 1916,

p. 45.

DescHption.—Test somewhat pyriform, circular in transverse sec-

tion, basal end broadly rounded, apertural end somewhat extended;

surface ornamented by numerous longitudinal costae, 14-18 in num-
ber, the upper portion of these coalescing and forming a collar made

up of a reticulate network below the aperture; aperture rounded,

sometimes with a slight lip.

Length up to 0.50 mm.
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Distribution.—This is a common species about the British Isles,

and except for the single record of Heron-Allen and Earland/*^ who
record a single specimen from the Kerimba Archipelago, off the

southeastern coast of Africa, all the other records are from British

or adjacent waters, although one of Goes's records is from off Spitz-

bergen, but he does not figure specimens. I have specimens in my
collection from the localities given in the table. There have been no

specimens in the western Atlantic material which could be referred to

this species.

Lagena tcilUamsoni—material examined.

Cat.
No.
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spheric, it is often the hirgest chamber of the test, and the number
of chambers is often comparatively few. The microspheric form of

the same species may start with a very small proloculum and the

number of chambers be several times that of the other form. The
ornamentation in the group is usually confined to longitudinal costae,

or modifications of them, or of spines. In some species there is a

definite senescent character in the loss of ornamentation in the later

chambers. Other species may show a very definite shape in the last-

formed chamber in the adult or in senescent forms, which may be

often widely separated from the previously close-set series of

chambers.

Other subgenera have been used, such as Crlandulina, in which
there is a tendency for the chambers to reach back and overlap the

preceding ones, the last chamber being short and the sutures either

close together or indistinct. In Dentalina there is a tendency

toward a curved form, with the sutures oblique instead of at right

angles to the axis of the test. In the microspheric form of such

species there is much greater obliquity of the sutures and usually a

greater curvature to that portion of the test. Such species are

related to MarginuUna, Vaginulina, and the uncoiled forms of Cris-

tellaria. They indicate that perhaps even Nodosaria originated

from a coiled ancestor, the coiling being usually lost, except as it

shows in the microspheric form. If such is the development of

Nodosaria, it is a derivative from a coiled form, similar to Gristel-

laria, rather than the coiled forms being derived from straight

forms. As both Cristellaria and Nodosaria. are recorded from the

Cambrian, it is difficult to say which came first geologically.

As with Lagena, the species of Nodosaria are here grouped for

convenience, usually according to their ornamentation.

NODOSARIA ROTUNDATA (Renss).

Olandulina rotundata Reuss, Denkschr. Akad. Wiss. Wlen, vol. 1, 1849,

p. 36^, pi. 46, fig. 2.

Nodosaria (Olandulina) rotundata H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 491, pi. 61, figs. 17-19; Journ. Roy. Micr. Soc,

1887, p. 907.—Wright, Ann. Mag. Nat. Hist., vol. 4, ser. 6, 1889, p.

449.—Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 177.—

Wright, Proc. Roj\ Irish Acad., ser. 3, vol. 1, 1891, p. 482 ; Irish Nat.,

vol. 9, No. 3, 1900, p. 54.

—

Heron-Allen and Earland, Trans. Linn.

Soc. London, ser. 2, vol. 11, 1916, p. 255.

Description.—Test composed of a few chambers, each reaching

well back from the preceding, thus forming a compact test, the test

broadly rounded, the apertural end slightly extended, with a radiate

aperture; sutures distinct; surface smooth.

Length up to 1.50 mm.
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Distribution.—Such specimens are common in most of the oceans

and may represent more than one species. It is recorded at numer-

ous stations off the British Isles, and specimens referred to this

species occur in the Caribbean.

NODOSARIA (GLANDULINA) LAEVIGATA D'Orbigny.

There are numerous records for this species from about the British

Isles, but specimens are not figured. The specimens I have seen from

European waters are more nearly like our variety occidentalis than

like the typical form of d'Orbigny.

Some of the records are as follows: Shetland (Waller, Brady);

Cumbrae (Robertson) ; southwest of Ireland (Wright) (Brady) ;

^^

rare. Island of Skye (Robertson) ;
^^ w^arm area, Faroe Channel

(Pearcey) ;
^^ off the southwest of Ireland (Wright) ;

^^ very rare,

Bognor, Sussex (Earland) ;
-*' "very rare, but excellent and typical,

west of Scotland" (Heron-Allen and Earland ).^^

NODOSARIA (GLANDULINA) LAEVIGATA D'Orbigny, var. OCCIDENTALIS, new variety.

Plate 12, fig. 8.

Nodosaria (Olandulina) laevigata Parker and Jones, Philos. Trans,, vol.

155, 1865, p. 340, pi. 13, fig. 1.

Description.—Variety differing from the typical in the shape of

the test, this variety being more elongate, the chambers higher, sides

at the base usually convex instead of concave or straight, sutures

farther apart. •

Distribution.—Type-specimen (U.S.N.M. Cat. No. 17811) from

Albatross station D2003, in 641 fathoms (1,172 meters), off the north-

eastern coast of the United States. Specimens are fairly numerous

at moderate depths from the latitude of Georges Bank southward to

the general region of Cape Hatteras with a single station off Cuba.

This differs markedly from the following variety, more so than a

verbal description can easily show.

There is a considerable difference in the microspheric and megalo-

spheric forms, the latter having a much broader, rounded base with a

short spine, the former much more pointed and the spine more de-

veloped.

Parker and Jones figure this variety in the reference given above,

and note that it differs from the typical form of d'Orbigny. Their

»" Journ. Roy. Micr. Soc, 1887,, p. 907.

"Proc. Nat. Hist. Soc. Glasgow, pt. 3, 1880 (1892), p. 241.

"Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 177.

'»Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 482.

"".Tourn. Quekett Micr. Club, ser. 2, vol. 9, no. 57. 1905, p. 214.
« Trans. Linn. Soc. London,, ser. 2, vol. 11, 1916, p. 255.
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specimens were " from Nordland, in the Arctic Circle, at a depth

of 160 fathoms (283 meters) . . . not uncommon, on a muddy bot-

tom."

Nodosaria (Glandulina) laevigata, var. occidentalis—material examined.

Cat.
No.

17811
17862
17863
17864
17865
17866
17867
17868
17869
17870
17871
17872
17873
17874
17875
17876

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of
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NODOSARIA SUBANNULATA, new species.

Plate 12, fig. 9.

Nodosaria rotmulata Flint (not Reuss), Rep. U. S. Nat. Mus., 1897 (1899),

p. 308, pi. 54, fig. 6.

Description.—Test composed of a few subglobular chambers some-

what overlapping, axis straight, initial end broadly rounded, sides

somewhat lobulate ; sutures distinct, slightly depressed ; wall smooth,

either glossy or dull ; aperture terminal, central, radiate. Very

slightly raised above the broadly rounded surface of the test.

Length up to 3 mm.
Distrihution.—Type-specimen (U.S.N.M. Cat. No. 1T819) from

Albatross station D2682, in 990 fathoms (1.811 meters), off the

northeastern coast of the United States. It has occurred at a num-
ber of stations in this vicinity. From a study of the specimens from

Alhatross station D2112, it seems probable that some at least of

Flint's specimens of Nodosaria rotundata are the young of this

species. Some of the specimens figured by Parker and Jones as

" Nodosaria Radicula Linn," ^2 from near the Arctic Circle at Nord-

land (Norway) in 160 fathoms (293 meters), are very close if not

identical with our species.

It is fairly large and conspicuous, the last-formed chamber often

very broadly, almost truncately rounded at the apertural end, the

aperture itself hardly extending above the surface. Some of the

specimens are quite glossy, while others are dull and have a matt

surface. These may, with larger amounts of material, be found to

be distinct as other characters seem to go with the difference in

surface.

Nodosaria subannulata—material examined.

Cat.
No.



FORAMINIFEEA OF THE ATLANTIC OCEAN. 67

NODOSARIA CALOMORPHA Reuss.

Plate 12, fig. 13.

Nodosaria caJomorpha Reuss, D^kschr. Akad. Wiss. Wien, vol. 25, 1865,

p. 129, pi. 1, figs. 15-19.—H. B. Bbady, Rep. Voy. Challenger, Zoology,

vol. 9,' 1884, p. 497, pi. 61. fig. 7.—Chaster, First. Rep. Southport Soc.

Nat Sci., 1890-1891 (1892), p. 63, pi. 1, fig. 12.—Wright, Proc. Roy.

Irish Acad., ser. 3, vol. 1, 1891. p. 482.—Egger, Abh. kon. bay. Akad.

Wiss. Miinchen, CI. II. vol. 18. 1893, p. 340, pi. 11, figs. 21, 26.-Goes,

Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 72, pi. 13,

figs 712, 713.—Morton, Proc. Portland Soc, vol. 2, 1897, p. 118, pi. 1,

fig. 6.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 48. pi. 25,

fig. 6.—Heron-Allen and Eabland, Proc. Roy. Irish Acad., vol. 31, pt.

64, 1913. p. 91.—Pearcey. Trans. Roy. Soc. Edinb., vol. 49, 1914, p.

1021.—Heron-Axlen and Earland, Trans. Linn. Soc. London, ser. 2,

vol. 11, 1916, p. 256 ; Journ. Roy. Micr. Soc, 1916, p. 46.

Description.—Test elongate, usuaUy somewhat arcuate, composed

of a few elliptical chambers in adult specimens, three to five m num-

ber; wall smooth or occasionally with a few very delicate hispid

spines; wall transparent, both ends broadly rounded, smooth; aper-

ture a simple opening without iicck.

Length 0.50—1 mm.
Distribution.—Br?idy recorded specimens under this name from

three stations in deep water in the Atlantic; in the North Atlantic in

1,215 fathoms (2,222 meters), in the South Atlantic, m midocean

in 1,990 and 2,220 fathoms (3,640 and 4,061 meters), and in very

shallow water, 6 fathoms (11 meters), off the Falkland Islands.

Egger records it off Western Africa; Pearcey records it from a sta-

tion in 1,998 fathoms (3,654 meters) in the middle South Atlantic,

and in 2^ fathoms (4 meters) , Stanley Harbor, Falkland Islands. It

has been recorded a number of times off the coast of the British

Isles, the deepest stations those given by Wright off the southwest

of Ireland, very rare at 750 and 1,020 fathoms (1,370 and 1,866 me-

ters) . The only specimens that I have had which can be referred to

this species are from an Albatross station south of Nantucket.

Nodosaria calomorpha—material examined.

Cat.
No.

18775

CoU. of—

U.S.N.M,

No. of
speci- Station. Locality.

D2543.... 39 58 15 N.; 70 42 SOW..

Depth
in

fath-
oms.

166

Bot-
tom
tem-
pera-
ture.

45.2

Character of
bottom.

Abundance.

gn.s., bk.sp.I Rare
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NODOSARIA SIMPLEX Silvestri.

Plate 12, fig. 14; pi. 14, fig. 10.

Nodosaria simplex Silvestri, Atti Accad. Gioenia Sc-i. Nat., ser. 3, vol. 7,

1872, p. 95, pi. 11, figs. 268-272.—H. B. Beady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 496, pi. 62, figs. 4, 5, and 6?—Eggek, Abh,

kdn. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 1893, p. 340, pi. 11,

fig. 6.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 309, pi. 55, fig. 2.—

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 49, pi. 28, fig. 5.

Description.—Test composed of two or more chambers, the initial

chamber globular with a short spine at the base, the second pyriform

with a well drawn out neck and radiate aperture; wall smooth;

sutures well depressed.

Length about 1 mm.
Distribution.—Brady records two stations in the Challenger rec-

ords for this species, one off Cape Hatteras and the other off the

Canaries. Flint records it at an Albatross station very close to that

of Brady, off Hatteras. I have it from a single station off the south-

ern coast of Brazil. On the European coast the only records seem

to be that of Pearcey,-^ as rare in the warm area of the Faroe

Channel, and a very queer-looking specimen which Heron-Allen and

Earland figure from the Clare Island region.-* It does seem at

all like the specimen I have had or the figures given by other authors.

Nodosaria simplex—material examined.

Cat.
No.
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oblique, later ones less so, slightly depressed ; wall smooth ; aperture

radiate, eccentric, very slightly extended.

Length up to 1 mm.
Distiibution.—Type-specimen (U.S.N.M. Cat. No. 18779) from

Albatross station D2756, in 417 fathoms (763 meters), off the coast

of Brazil. It has also occurred at stations in the Gulf of Mexico and
in the Caribbean.

This is a peculiar form in its very short chambered test, initial end
broadly rounded, arcuate form, and the eccentric aperture. It is

apparently limited to the warmer portion of the western Atlantic.

Nodosaria atlantica—material examined.

Cat.
No.
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shape with long tapering necks; surface smooth, chambers varying
little in size; proloculum extended backward in a long-drawn-out

point.

Length up to 8 mm.
Distribution.—There are numerous records for this species in the

Atlantic. Those from the tropical western Atlantic are very close

to the form found in the Philippine region, which has a large

elongate, tapering proloculum. The right-hand specimen in Flint's

figure shows this very well. The species is either a very widely dis-

tributed one or else has more than one form. In the Albatross col-

lection specimens have occurred off the coast of Georgia, in the Gulf
of Mexico, and in the Caribbean. Flint's specimens were from the

northern part of the Gulf of Mexico. Goes also had it from several

of the stations from which I have had it. One of the Challenger

stations off the West Indies is given by Brady for this species as

well as one off the Canary Islands. There are numerous reports of

it's occurrence off the coast of the British Isles.
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Distribution.—The records given by Brady in the Challenger

report for Nodosarla costuJata from three stations in the Northern
Atlantic, off Sombrero Island, 460 fathoms (823 meters), off Cule-

bra Island, 390 fathoms (713 meters), and off Bermuda, 435 fathoms

(796 meters). He also records it from one station in the Philippine

Islands, 95 fathoms (174 meters). Flint's records for Nodosaria
costulata are both in the northern part of the Gulf of Mexico. I have
seen his material and it seems to be Nodosaria 'pyrula^ var. semi-

rugosa. I have also had material from the Gulf of Mexico and the

Caribbean. It is recorded from the Malay Archipelago by Millett,

and I have had it from off southern Japan as well as from numerous
stations in the Philippine region. It usually occurs, as the records

of Flint, Brady, and mine show, at depths of 100-500 fathoms (183-

914 meters).

Nodosaria pyrula, var. semirugosa—m^derial examined.

Cat.
No.
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name. Flint records it off the coast of Carolina, in the Gulf of

Mexico and the Caribbean, and Bradj^ from off the West Indies and
off the eastern coast of Brazil. The only records from the eastern

Atlantic for Nodosaria farcimen seem to be those of Wright's from
off the coast of Ireland. Wright and Pearcey both record NodosaHa
inflexa Eeuss: Wright as rare off the southwestern coast of Ire-

land, and Pearcey with a* question mark as very rare in the warm
area of the Faroe Channel. It was not found in any of the abundant

material from the region from Cape Hatteras northward. Therefore

it appears that we have here a species confined, as far as the western

Atlantic shows, to tropical and subtropical waters.

Nodosaria farcimen?—material examined.

Cat.
No.
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NODOSARIA ABYSSORUM H. B. Brady.

The only record from the Atlantic for this species seems to be

that of Egger, who records it from a single Gazelle station off

western South Africa.^^

NODOSARIA PROXIMA Silvestri?

Plate 15, fig. 3.

There are specimens from two Albatross stations off the north-

eastern coast of the United States which in general represent the

figures given by Brady of this species. The only record given by

Brady from the Atlantic was off the Azores. Pearcey records it from

Burdwood Bank in 56 fathoms (102 meters), and Heron-Allen and

Earland record a single specimen from off South Cornwall-^ and

as rare off the west of Scotland.^^

Nodosa^Ha proxima?—material examined.

Cat.
No.
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Distribution.—Specimens of this species were recorded from nu-

merous stations off the British Isles. Goes recorded it from the

Caribbean, but, so far as I have seen, specimens from the western

Atlantic should be referred elsewhere.

NODOSARIA SUBSOLUTA, new species.

Plate 13, fig. 1.

Nodosaria soluia H. B. Brady (not Dentalina soluta Reuss), Rep. Voy.

Challenger, Zoology, vol. 9, 1884, p. 503, pi. 62, figs. 1.3-16; pi. 64,

fig. 28.—Goes, Kongl. Svensk. Vet. Akad. Handl., vol. 2.5. No. 9, 1894.

p. 70, pi. 12, fig. 690; Bull. Mus. Comp. Zool., vol. 29, 1896, p. 62.—
Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 310, pi. 56, fig. 3.—
CusHMAN, Bull. 71, U. S. Nat. Mus., 1913, p. 53, pi. 26, figs. 9-11;

Bull. 100, U. S. Nat. Mus., vol. 4. 1921, p. 192, pi. 34, figs. 5, 6.

Description.—Test elongate, tapering, somewhat arcuate, rather

stout, initial chamber usually large with a single short basal spine;

chambers few, subglobular or slightly pyriform; sutures distinct;

wall smooth except for the basal third of each chamber, which is

typically very finely costate with numerous very fine, often inter-

rupted costae, which in some specimens are almost spines; apertural

end slightly produced, aperture radiate.

Length up to 7 mm.
Distrihutio7i.—Tj-pe-specimen (U.S.N.M. Cat. No, 17772) from

Albatross station D2751, in 687 fathoms (1,255 meters), off the coast

of Brazil. It has also occurred at numerous stations in the Albatross

collections from about 40° X. latitude off the northeastern coast of

the United States southward into the Gulf of Mexico and Caribbean

and off the coast of Brazil. This is the same range as found by

Flint. Brady records it as " not uncommon in the North Atlantic, at

depths ranging from 300 to 900 fathoms (549 to 1,646 meters), and

has been found as low as 1,360 fathoms (2,487 meters)." He records

it from the South Atlantic from 350 to 675 fathoms (640 to 1,234

meters). He also records it from the South Pacific. I have had

the same species from the Philippine region in comparatively deep

water.

Nodosaria soluta is recorded by Wright ^^ from 1,000 fathoms (1,829

meters), and off the southwest coast of Ireland in 750 fathoms (1,370

meters). 2^ Pearcey^° records it as common in the wann area of the

Faroe Channel. Earland records it as very rare off Bognor.^^

Heron-Allen and Earland ^^ figure a minute specimen from the Clare

Island region, but it, as they note, is not at all the typical form of

the species (pi. 13, fig. 2).

^Ann. Mag. Nat. Hist., vol. 4, ser. 6, 1889, p. 449.
2» Proc. Rqy. Irish Acad., ser. 3, vol. 1, 1891, p. 48.3.
so Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 178.
«i Journ. Quekett. Micr. Club, ser. 2, vol. 9, no. 57, 1905, p. 215.
" Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 92, pi. 8, fig. 2.
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Nodosaria subsoluta—material examined.

Cat.
No.
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questionable whether any of them are really identical with D'Or-

bigny's Cretaceous species. A study of this group with material

from various oceans should be made to determine the distribution of

the various species.

Nodosaria commiinis.—material examined.

Cat.
No.
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Distribution.—The Atlantic records given by Brady for this species

include two stations off the West Indies; off Culebra Island, 390

fathoms (713 meters), off Sombrero Island, 450 fathoms (823 me-

ters), and also off Bermuda, 435 fathoms (796 meters). He also

records it from off the mouth of the Rio La Plata and off the Canary
Islands. Flint's specimens were from the northern part of the Gulf

of Mexico. I have had specimens in the Albatross collections from

the region of Cape Hatteras southward, off the coast of Florida and

in the Gulf of Mexico. Although it is recorded from the British

Isles, records are few and evidently specimens are very rare.

Whether these are the same as the large species found in the

western tropical Atlantic it seems open to question. There are nu-

merous records for it in various parts of the indo-Pacific. There

is also a decided question as to whether or not our recent western

Atlantic species is really identical with that described by D'Orbigny

from the Tertiary of Italy.

Nodosaria filiformis—Material examined.

Cat.
No.
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NODOSARIA CONSOBRINA D'Orbigny, var. EMACIATA Reuss,

Plate 13, figs. 3-5. "

Brady figures under this name an elongate somewhat curved

Nodosaria which does not seem so strikingly like Reuss's original

figure of Dentalina emaciata^ as do the specimens referred to Denta-

lina intermedia by Hantken. Whether the recent specimens are the

same as the fossil ones of Europe must be left until a study of the

latter can be made. Of the Atlantic Challenger records two occur

in the western Atlantic, one off the West Indies, the other off Ber-

muda. Flint's specimens of this variety^® were from the northern

part of the Gulf of Mexico. I have had the species from stations

in the same region, and also, as occurs with many other species, speci-

mens from as far north on the southeastern Atlantic coast of the

United States as latitude 34°. From these records of the Challenger

and Albatross dredgings, therefore, there «eems to be developed a

species of the form figured by Brady and Flint and which I have

again figured here, which is, so far as the material I have examined

shows, confined to the western tropical and subtropical Atlantic.

On the eastern side of the Atlantic there are records under this

name by Pearcey as rare in the warm area of the Faroe Channel,*"

and by Wright from off the southwest of Ireland, rare, at 345

fathoms (631 meters).*^ This variety, however, does not seem to

be mentioned in the works on the general region of the British

Isles in the last 30 years.

Nodosaria consobrina, var. emaciata—material examined.

Cat.
No.
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records it from off the Azores, off the coasts of Norway and Sweden,

and from the Arctic. Pearcey records it from the Faroe Channel.

I have not seen the species from the western Atlantic.

NODOSARIA ADVENA, new species.

Plate 14, fig. 12.

Nodosaria (Dentalina) roemeri H. B. Brady, Rep. Voy. Challenger, Zool-

ogy, vol. 9, 1884, p. 505, pi. 63, fig. 1.—Flint, Rep. U. S. Nat. Mus.,

1897 (1899), p. 310, pi. 56, fig. 5.

Description.—Test elongate, only slightly tapering, circular in

transverse section, composed of few chambers, initial end broadly

rounded, apertural end slightly drawn out ; sutures oblique, distinct,

slightly depressed; wall smooth; aperture radiate, eccentric.

Length up to 7 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 17856) from

Albatross station D2o89, in 525 fathoms (960 meters), off the north-

eastern coast of the United States. Specimens of this general char-

acter occur at numerous Albatross stations off the eastern coast of

the United States, in the Gulf of Mexico, and in the Caribbean.

Flint's specimens referred to in the synonymy were from off the

northeastern coast of the United States, and off the Bahamas. In

the Challenger report Brady gives the following sentence in regard

to its distribution :
" It has been observed chiefly in the North

Atlantic at depths of less than 400 fathoms (732 meters). In the

volume on the Summary of Results it is recorded from off the West
Indies, off Sombrero and Culebra Islands, 450 and 390 fathoms (823

and 713 meters), off Bermuda, 435 fathoms (796 meters), and off

the Canaries.

It is evidently not the same as A^. roemeri Neugeboren and is not

the same as Reuss's A\ roemeri., being more like his figure referred

to Gristellaria tenuis Bornemann,*^ which is not like Bornemann's

original figure at all.

Heron-Allen and Earland record N. i^oemeri (pi. 13, fig. 6) as

very rare west of Scotland, and Pearcey had questionable rare mate-

rial from the cold area of the Faroe Channel. Pearcey also records

specimens from Burdwood Bank, 1,946 and 56 fathoms (3,559 and

102 meters) , material which may be the same as N. advena.

*='Foram. Pietzpuhl, 1870, pi. 10, fig. 16.
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Nodosaria advena—material examined.

Cat.
No.
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Abrohlos Bank off Brazil. Kecords from Eastern Europe are very

few. Wright records it off the southwest of Ireland, very rare at

7, 345, and 1,020 fathoms (13, 618, and 1,866 meters), and Heron-

Allen and Earland record a single doubtful specimen west of Scot-

land. . . ,

This is another of the species which needs careful revision with

abundant material from widely distributed localities.

Nodosaria muoronata—material examined.
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1907, p. 129.—GoDDARD, Rec. Austr. Mus., vol. 6, 1907, p. 308.—Baxk-
wiLL and MiLLETT, Rec. Foram. Galway, 1908, p. 6.—Sidebottom, Mem.
Proc. Manchester Lit. Philos. Soc, vol. 54, No. 16, 1910, p. 20, pi. 2,

figs. 19-21.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 58, pi.

24, fig. 7.

—

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31,

pt. G4, 1913, p. 93; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p.

257; Journ. Roy. Micr. Soc, 1916, p. 47.—Sidebottom, Journ. Roy.
Micr. Soc, 1918, p. 134.—Cushman, Proc. U. S. Nat. Mus., vol. 56, 1919,

p. 613 ; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 199, pi. 35, fig. 6.

Nodosaria longicauda D'Obbigny, Ann. Sci. Nat., vol. 7, 1826, p. 254, No. 28.

Description.—Test composed of fe.Av nearly spherical chambers,
rapidly increasing in size as added, apical end often with a spine,

surface ornamented with numerous longitudinal raised costae ; aper-

ture at the end of a fairly long neck ornamented with transverse

ring-like costae.

Length 1.50-3 mm.
Distribution.—From the synonymy this species is very widely

distributed. However, a study of the figures referred to this species

will show that they are evidently not all one species. In the western

Atlantic I have not seen specimens of the typical form such as are

figured by Brady. He, however, records it from a Challenger

station off Bermuda, and several off the Canaries. Egger records it

from the western coast of Africa and there are numerous records

for the species from the coast of Europe, especially about the British

Isles. Specimens comparable to this figured by Brady do not occur

in the Albatross material.

NODOSARIA SCALARIS (Batsch). var, SEPARANS H. B. Brady.

Nodosaria scalaris (Batsch), var. sepnrans H. B. Brady, Rep. Voy. Chal-

lenger, Zoology, vol. 9, 1884, p. 511, pi. 64, figs. 16-19.—Pearcey, Trans.

Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 178.

—

Wright, Proc. Roy. Irish

Acad., ser. 3, vol. 1, 1891, p. 484.

—

Chapman, Proc. Zool. Soc London,

pt. 1, 1895, p. 32 ; The Foraminifera, 1902, p. 402.—Dakin, Rep. Ceylon

Pearl Oyster Fish., vol, 5, 1906, p. 235.

—

Chapman, Journ. Quekett

Micr. Club, ser. 2, vol. 10, 1907, p. 129.—Pearcey, Trans. Roy. Soc.

Edinb., vol. 49, 1914, p. 1021.

—

Chapman, Biol. Res. Endeavour, vol.

3, pt. 1, 1915, p. 23.

—

Heron-Atxen and Earland, Trans. Linn. Soc.

London, ser. 2, vol. 11, 1916, p. 258.

According to Brady, this variety differs from the typical in having

the last-formed chamber somewhat remote from the preceding ones.

Such a character occurs in numerous other species, such as NodosaHa

intercellularis, N. sublineata, etc. His type specimens were from

the Indo-Pacific, but there are numerous records for it especially off

the coast of the British Isles. The figures given by Millett and

referred to this species *^ are not the same as Brady's, but have been

made a new species.**

<3 Journ. Roy. Micr. Soc, 1902, p. 520, pi. 11, figs. 11, 12.

" Nodosaria millettU Cushman, Proc. U. S. Nat Mus., vol. 51, 1917, p. 654 ; Bull. 100.

U. S. Nat Mus., vol. 4, 1921, p. 202, pi. 36, fig. 5.
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NODOSARIA COMATULA, new species.

Plate 14, fig. 5.

Nodosaria comafa H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 0, 1884,

p. 509, pi. 64, figs. 1-5.—Goes, Bull. Mus. Comp. Zool., vol. 29, 1896, p.

60.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 311, pi. 57, fig. 3.—

Chapman, The Foraminifera. 1902, p. 402.—Millett, Journ. Roy.

Micr. Soc, 1902, p. 512, pi. 11, fig. 2.

Nodosaria radicula (Linnaeus), var. raphanus Goes, Kongl. Svensk. Vet.

Akad. Handl., vol. 19, No. 4, 1882, pi. 1, figs. 9, 10.

Description.—Test short and stout, composed of a few chambers,

initial end broadly rounded, sometimes with a small central spine,

apertural end slightly tapering; chambers inflated, giving a some-

what lobulate appearance to the periphery; sutures distinct, some-

what depressed; surface ornamented by numerous low, rounded,

longitudinal costae, close together, 35-45 in the last-formed chamber

of the adult, continuous from one chamber to another, in the adult

the apertural end of the last-formed chamber sometimes smooth;

aperture central, terminal, radiate.

Length up to 1 mm.
Distrihution.—Ty^e-sipecimen (U.S.N.M. Cat. No. 17823) from

Albatross station D2377, in 210 fathoms (384 meters), in the Gulf

of Mexico. The species is fairly frequent in the northern part of

the Gulf of Mexico at depths of 100-300 fathoms (183-549 meters).

There is a single specimen from a station off the coast of Georgia.

Flint had specimens from both these regions. Goes had specimens

from the Caribbean, 300-400 fathoms (549-732 meters). Brady's

records for Nodosaria comata are as follows :
" Somewhat plenti-

fully off Bermuda, 435 fathoms (796 meters) ; and more sparingly

off Culebra Island, West Indies, 390 fathoms (713 meters) ; off Som-

brero Island, West Indies, 450 fathoms (823 meters) ; and in har-

bour-mud from Port Louis, Mauritius." Chapman records it as

frequent in 200 fathoms (366 meters) outside the Funafuti Reef

and Millett as occurring in great abundance in the Malay Archi-

pelago.

I failed to find it in the collections I had from the North Pacific

and, more surprisingly, it did not appear in all the rich collections

I examined from the Philippines and adjacent regions where Nodo-

saria was so abundant.

It would seem, therefore, that we have here a species distinct from

either N. comata (Batsch) or from N. glans D'Orbigny, This new
species, N. comatula., has a distinctly lobed peripher}', the chambers

being distinct, the costae close-set but rounded, and very numerous.

Its habitat is in the Western Atlantic in warm waters of 100-400

fathoms (183-732 meters) or more, and possibly in the Indo-Pacific.
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Nodosaria comatula—material examined.

Cat.
No.
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Under this name Goes figures a very large form from the Carib-

bean. His specimens measure from 17-22 mm, in length. The early

portion of the test is longitudinally costate, the later portion smooth,

the sutures broad and limbate. These occurred at a depth of 300

fathoms (549 meters), but I have failed to find similar material from

the Caribbean,

NODOSARIA FLINTII, new species,

Plate 14, fig. 1.

Nodosaria obliqua H. B. Brady (part) (not Linnaeus), Rep, Voy. Chal-

lenger, Zoology, vol, 9, 18S4, p. 513, pi, 64, figs. 20-22.—Goes (part),

Kongl, Svensk, Vet, Akad. Handl., vol. 25, No. 9, 1S94, p. 70, pi. 12,

figs. 691, 692.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 311, pi.

57, fig. 4.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt.. 3, 1913, p. 59,

pi. 25, fig. 5.

DescHption.—Test very elongate, slender, gracefully tapering,

somewhat curved, the initial end with a stout spine; chambers nu-

merous, early ones indistinct, last-formed ones much more distinct;

sutures of the early portion often indistinct, not at all depressed,

later ones very distinct between the inflated chambers; surface

ornamented by longitudinal costae, increasing in number as the

diameter of the test increases, earlier ones spiralh' twisted and reach-

ing to or onto the terminal spine, later ones straight, in the adult

15-20 in number, running to the apertural end, and their ends form-

ing a tooth-like crown about the aperture itself, the costae with the

peripheral portion rounded, often broadest in the central portion of

the chamber, narrowing over the sutures; aperture with a tapering

neck, usually eccentric.

Length up to 8,50 mm.
Distribution.—Type-specimen (U,S,N,M, Cat, No. 17804) from

Albatross station D2682, in 990 fathoms (1,811 meters), off the north-

eastern coast of the United States. The species is a very common
and characteristic one from the latitude of Cape Cod and Georges

Bank southward along the Atlantic coast, and into the Gulf of

Mexico, with a few stations in the Caribbean. Brady undoubtedly

had this species from his figures. Some of his records in the Chal-

lenger Summary of Results volume include a station off New York
in the midst of the area where there are numerous records for this

species. Others are from the region of Bermuda, off the West Indies,

and off the coast of Brazil. Some other records for the eastern

Atlantic are off the Canaries and the west coast of Africa. Flint's

records are all in the same region from which I have had abundant

Albatross material. I have not seen this species in European ma-
terial I have examined. It is recorded from about the British Isles

by several authors.
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I have had specimens from the eastern tropical Pacific which seem

very simihir to this, but that I have recorded from the Philippines

is different.''*'

As developed in the western Atlantic this is a very well-defined

species.

Nodosaria flintii—material examined.

Cat.
No.
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same station showing the same characters, and it seems to be a local

variety of NodosaHa vertehralis. The true N. catenulata seems to be

confined to the Indo-Pacific.

Nodosaria vertehralis, var.—m-aterial examined.

Cat.
No.
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Nodosaria vertehralis, var. albatrossi—material examined.

Cat.
No.
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forming the connection; surface ornamented on the upper portion

with delicate costae, the remainder of the test spinose; aperture at

tlie end of a long cylindrical neck which tapers to the small aperture,

the outside of the neck spinose.

Length up to 2.50 mm.
Distribution.—Brady's original records are Challenger station 33,

off Bermuda, 435 fathoms (796 metei-s), and station 122, southwest of

Pernambuco, Brazil, 350 fathoms (640 metei-s). Flint's station was

in the northern part of the Gulf of Mexico, at a depth of 68 fathoms

(125 meters). In the Albatross collections specimens have also oc-

curred off the Carolina coast, in the Gulf of Mexico, and in the

Caribbean.

It is probable that the specimens from the Philippines that I have

referred to this species are not the same.^^

Nodosaria subUneata—material examined.

Cat.
No.
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Distiibution.—Brady originally described this species from Chal-

lenger station 33, off Bermuda, at a depth of 435 fathoms (796

meters). In the volume on Summary of Results of the Challenger

Expedition NodosaHa intercellularis is recorded from station 23,

off Sombrero Island, 450 fathoms (823 meters) with a question,

and from station 24, off Culebra Island, 390 fathoms (713 meters),

without question. As has already been noted in many species of the

Lagenidae particularly, these two stations, with that from off Ber-

muda, contain many identical species and species which are also

peculiar to the warmer waters of the western Atlantic. With these

as a basis, it is interesting to find very typical specimens of this

species from Albatross station D2756, in 417 fathoms (763 meters),

off the coast of Brazil and a single broken fragment from D2150,

in 382 fathoms (697 meters), in the Caribbean. All these stations

together mark very definitely the range of so many and peculiar

species of this region. An examination of Goes's paper on the

Caribbean region shows that his figure is very clearly this species.

He refers to it the specimen from off the Azores and which is

referred to above. This may possibly be the same.

Brady gives a considerable note on the peculiar structure of this

species. Our specimens show this character very well. In view of

the restricted range of so many species of the western tropical At-

lantic it is interesting to examine the other records referred to

Nodosaria intercellularis H. B. Brady. The first of these, that of

Egger,^^ records the species from Mauritius and off western Aus-

tralia. A reference to his figure, however, shows decidedly that his

figured specimen is not identical with the very well characterized

specimens figured by Brady and which I have seen from the Alba-

tross material. Chapman ^^ records the species as very rare in the

Arabian Sea, but the name is followed by a question mark in his text

and may therefore probably be eliminated. He records it as very

rare in 200 fathoms (366 meters) outside Funafuti Reef,^^ but no

figure is given and the record will have to stand on Chapman's de-

termination. Dakin records it sparingly from the Gulf of Manaar.^*

This also, without figure, may or may not be this species. Chapman
also records " one typical specimen " from the Gingin Chalk of Aus-

tralia. This specimen is figured and certainly does not appear to

be identical with our western Atlantic species, as the form of the

chaml>ers is very different. It would seem, therefore, that this species

is a recent one of the western Atlantic and a possibility that it occurs

in the Indo-Pacific region.

"Abh. kon. bay. Akad. Wiss. Munchen, CI. II, vol. 18, 1893, p. 345, pi. 11, figs. 12, 23.

" Proc. Zool. Soc. London, pt. 1, 1805, p. 32.

"Journ. Linn. Soo. Zoology, voL 28, 1902, p. 402.

" Rep. Ceylon Pearl Oyster Wish., vol. 5, 1906, p. 235.
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Our species shows that the early chambers are globular and close

set, as are those figured by Brady, the later ones becoming more

elongate and remote. The neck is slender, long, and tapering, and

ornamented with peculiar platelike ornamentation. The aperture

itself is surrounded by projecting teeth, usually four in number. In

certain of its characters it resembles Nodosaria substriatula Cush-

man, which occurs widely spread in the Indo-Pacific. There are

evidently other species, both recent and fossil, which have a similar

ornamentation of the surface but which are not identical with our

western Atlantic species.

Nodosaria intercellularis—material examined.

Cat.
No.
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area often develops spines, reminding one somewhat of the condition

seen in Nodosaria odolphina D'Orbigny and its relatives. This species

is probably to be found at considerable depths throughout the West
Indian region and should be carefully compared with that from the

Pacific.

Nodosaria antillea—material examined.

Cat.
No.
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Nodosaria hirsuta, var. aouleata—material examined.

Cat.
No.
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LINGULINA QUADRATA Heron-Allen and Earland.

Plate 17, fig. 12.

LinyxiUna quadrata Heron-Alt.en and Earland, Proc. Roy. Irish Acad.,

vol. 31, pt. 64, 1913, p. 95, pi. 8, fig. 11.

Description.—" Test bilocular, highly compressed, quadrate and
carinate, the final chamber drawn out sometimes at the apex, which

is either simple or furnished with an entosolenian tube. The line of

suture between the two chambers is slightly depressed and curved at

the marginal edges toward the base of the shell.

"Length 0.16 mm.; breadth 0.13 mm."
Distribution.—Heron-Allen and Earland described this species

from the Clare Island region and recorded it also from Noss Head,

in the Moray Firth, and at several other Goldseeker stations about

the British Isles, but always rare.

This is a peculiar little species which has its relations with the

entosolenian Lagenas rather than elsewhere.

LINGULINA BILOCULI Wrieht.

Plate 18, figs. 3-5.

Linffulina carinata D'Obbigny, var. biloculi Wkight, Rep. Belfast Nat. Field

Club, ser. 2, vol. 3, No. 6, 1910 (1911), App. No. 2, p. 13. pi. 2, fig. 10.

lAngulina hilocvli Hebon-Allen and Earland, Proc. Roy. Irish Acad., vol.

31, pt. 64, 1913, p. 94, pi. 8, figs. 5-7 ; Trans. Linn. Soc. London, ser. 2.

vol. 11, 1916, p. 259.

LinguUna carinata Sidebottom (part), Mem. Proc. Manchester Lit. Philos.

Soc, vol. 51, No. 9, 1907, p. 3, pi. 1, figs. 18, 19.

Description.—Test more or less compressed, composed of 2 and

sometimes 3 chambers, periphery rounded, basal end rounded or

slightly truncate; suture distinct, slightly depressed, somewhat lim-

bate; wall smooth, thin, finely punctate; aperture elliptical, small,

or with an entosolenian tube.

Length about 0.15 mm.
Distribution.—Wright originally described this species from the

Estuarine Clays of Ireland. Heron-Allen and Earland have re-

corded it from off the coast of Ireland, in the Clare Island region,

off the west of Scotland, and note that they have found it in several

Goldseeker dredgings and that " it will probably be found to occur

in muddy shallow-water deposits all round the western coast of Scot-

land and Ireland." It does not occur in the western Atlantic ma-

terial.
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LINGULINA CARINATA D'Orbigny.

Plate 19, figs. 1, 2.

Lingulina carinata D'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 257, No. 1

;

Modeles, No. 26; in Barker, Webb, and Berthelot, Hist. Nat. Isles Ca-

naries, vol. 2, pt. 2, Foraminif&res, 1839, p. 124, pi. 1, figs. 5, 6.

—

Goes
(part). Bull. Mils. Comp. Zool., vol. 29, 1896, p. 65.—Flint, Rep. U. S.

Nat. Mus., 1897 (1899), p. 312, pi. 58, fig. 3.

Description.—Test elongate, tapering, much compressed, periphery

carinate, with a definite keel, which is continuous from the last-

formed chamber to the initial end ; chambers distinct, somewhat in-

flated, periphery not lobulate; sutures distinct, slightly depressed;

wall smooth ; aperture elongate, with lateral projections rising above

the apertural end of the test.

Length up to 4 mm.
Distribution.—D'Orbigny's type-specimens were from the Antilles,

probably from Cuba in shallow water. Flint had specimens from

Albatross station D2416, off the coast of Georgia, which I have

seen. They are young specimens and I have a similar specimen from

the same station. There is a much finer specimen in the collection

from off Ajax Reef, Florida, in 40 fathoms (73 meters). This would

seem to indicate that this species is well developed in this region in

comparatively shallow water. It is very doubtful if much of the

material from other regions referred to this species is really the

same.

It is close to Lingulina grandis which I described from the

Philippine region.

Lingulina carinata—material examined.

Cat.
No.
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Description.—Test ovate, only slightly longer than broad, rapidly

tapering from the subacute initial end to the greatest breadth at

the last-formed chamber, compressed; chambers few, increasing rap-

id}}' in size as added, inflated, the periphery with numerous fine

longitudinal costae; remainder of chamber smooth and polished;

sutures very distinct, depressed; wall thick; aperture with an elon-

gate depression, formed by two lip-like projections from the end

of the test.

Length up to 2.50 mm.
Distribution.—The first record for this as a recent form is that

of Brady in the Challenger report who speaks of it as follows: " The
larger Lingulinae, not uncommon in certain areas of the North

Atlantic, are seldom really carinate, but the lateral edges of the

test are slightly rounded, and each margin is ornam?nted with a few

delicate longitudinal ribs. With this exception the lateral faces

are smooth." He gives 6 Challenger stations in the North Atlantic

for this form, ranging from 390-862 fathoms (713-1,577 meters).

Two of these are definitely given: Station 24, off Culebra Island,

West Indies, 390 fathoms (713 meters) , and station 75, off the Azores,

450 fathoms (823 meters), from which stations he obtained the finest

specimens. He also gives two stations in the South Atlantic, 350 and

675 fathoms (640 and 1,234 meters), off Pernambuco, Brazil, and

records it in the Mediterranean in 1,200 fathoms (2,195 meters).

Flint recorded this form from the Gulf of Mexico, 169 and 170

fathoms (309 and 311 meters). Chapman has recorded it as very

rare in 200 fathoms (366 meters), outside the Funafuti Reef in the

Pacific. Heron-Allen and EarlancP^ record and figure some small

specimens with two chambers which they refer to this form, but after

seeing a large series of the typical form from the western Atlantic,

I do not think that their form from off the British coast is the same.

The Albatross specimens, as the table shows, range from the coast

of Brazil northward into the Caribbean and Gulf of Mexico, with

one station off the coast of Georgia and one farther north, along the

eastern coast of the United States.

Some of the specimens have the costae of the periphery practically

wanting, but usually traces may be seen near the base and the

periphery even in such cases is rounded and not carinate.

s» Trana Linn. Soc. London, ser. 2, vol. 11, 1916, p. 2o9, pi. 42, figs. 6, 7.
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Lingulina seminuda—material examined.
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Cat.
No.
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spines; suture distinct, not depressed; wall smooth; aperture elon-

gate with an entosolenian tube.

Length 0.08-0.10 mm.
DistHhution.—Sidebottom originally described this minute species

from the Mediterranean, off the coast of the Island of Delos, and
Heron-Allen and Earland have recorded it from the Clare Island

region as well as the following: Goldseeker dredgings from Noss

Head (Moray Firth), Scapa Flow (Orkney Islands), and in the

Minch.

This is a peculiar little species and seems almost like a young form
of a larger species. The finding of it by Heron-Allen and Earland

at numerous stations off the British Isles seems to show that it is

a valid species with these peculiar characters. It has not occurred

in the western Atlantic as far as I have seen.

LINGULINA PELLUCIDA Sidebottom.

Plate 17, fig. 10.

LinguUna pellucida Sidebottom, Mem. Proc. Manchester Lit. Philos. See,

vol. 51, No. 9, 1907, p. 4, pi. 1, figs. 22-25 ; vol. 54, 1910, p. 20.—Heron-
Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p.

96, pi. 8, fig. 10 ; Journ. Roy. Micr. Soc, 1916, p. 47.

—

Sidebottom,

Journ. Roy. Micr. Soc, 1918, p. 136.

Description.—Test longer than broad, compressed, especially in the

later chambers, periphery rounded in transverse section; composed
of 2 or 3 chambers, earlier one subglobular, the second and third

much more compressed, the initial chamber oval, the second some-

what embracing and broader than the first, with a spine from each

of the posterior angles of the periphery; chamber three may be of

the same form or may be remote, with a short neck, with or without

a spine developed in the second chamber ; sutures distinct, depressed

;

wall smooth and finely punctate; aperture elliptical, at the end of a

definite neck, with a phialine lip.

Length, 0.15-0.25 mm.
Distribution.-—Sidebottom originally described this species from

the Mediterranean, it being common off the Island of Delos in the

Aegean Sea, and rare at the Bay of Palermo, Sicily. Heron-Allen

and Earland have recorded typical specimens from off the coasts of

the British Isles, in the Clare Island region, off Noss Head in the

Moray Firth, and off the coast of South Cornwall. Sidebottom also

records two specimens from the eastern coast of Australia in 465

fathoms (850 meters).

This is another of the species which has not occurred, so far as I

have seen, in the western Atlantic. The elongate, tubular aperture,

with a phialine lip, makes the species very different from typical

LinguUna.
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TRIFARINA, new genus.

Rhabdogonium H. B. Brady (not lleuss), Rep. Voy. Challenge!; Zoology,

vol. 9, 18S4, p. 524 (and subsequent authors).

Triplasia Cushman (not Beuss), Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 62.

DescHptio7i.—Test elongate, triangular in transverse section; the

early chambers in an irregular spiral, later ones very loosely so or

even uniserial; wall thin, translucent, finely punctate; aperture ter-

minal not radiate, at the end of a short, often phialine lip.

The recent material which composes this genus has been referred

to a number of genera. THplasm of Reuss is based on Cretaceous

species which are three-sided and seem to belong rather to the Tex-

tulariidae, possibly to Trltaxia. His name later changed by him
to Rhahdogoniwn^ on account of the finding of species polygonal in

transverse section, is based on similar Cretaceous material.

The Recent material is different from these. It is more nearly

allied to Uvigerina and Siphogenerina than to Nodosaria. The
early development is similar to that of Uvigenna and the aperture

is not of the radiate form seen in most of the Nodosaria group. A
new genus has been erected for this. The Pacific species which I

have called Triplasia reussi should be known as Trifarina reussi

Cushman.
Type-species.—Trifarina hradyi Cushman, new species.

TRIFARINA BRADYI, new species.

Plate 22, figs. 3-9.

Rhabdogonium tricarinatmn H. B. Brady (not Vaginulina tricarinata

d'Orbigny), Rep. Voy. Challenger, Zoology, vol. 9, 1884 p. 525, pi. 67,

figs. 1-3; Journ. Roy. Micr. Soc, 1887, p. 910.—H. B. Brady, Parker,

and JoNKs, Trans. Zool. Soc. London, vol. 12, 1888, p. 223, pi. 45, fig.

3.—Wright, Ann. Mag. Nat. Hist., vol. 4, ser. 6, 1889, p. 449; Proc.

Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 484.

—

Bggeb, Abh. kon. bay.

Akad. Wiss. Miinchen, CI. II, vol. 18, 1893, p. 355, pi. 11, figs. 49, 50;

pi. 12, figs. 36-38.

Description.—Test elongate, slightly tapering toward either end,

often somewhat twisted, triangular in transverse section, with carinae

at three angles, thin and fairly high, running from the initial end

to the aperture, even onto the neck itself; chambers distinct, those

of the earlier portion at least irregularly spiral, later ones less dis-

tinctly so; sutures distinct but not depressed; wall thin, translucent,

finely punctate, smooth; aperture terminal, central, at the end of a

short tubular neck, usually with a phialine lip.

Length up to 0.50 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 17443) from

Albatross station 1)2150, in 382 fathoms (697 meters), in the Carib-
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bean Sea. It has also occurred at several stations, as shown on the

accompanying table. These cover fairly well the region from south

of Cape Hatteras on the southeastern coast of the United States to

Brazil, including the Gulf of Mexico and Caribbean. In his Chal-

lenger collections Brady had the species from off Bermuda, off the

Lesser Antilles, off Brazil, and off the Canaries at depths from 350-

1,360 fathoms (640-2,487 meters). It is also recorded from off the

Abrohlos Bank, Brazil (H. B. Brady, Parker, and Jones) ; off the

Irish coast, 100-1,000 fathoms (183-1,829 meters) (Wright; Balk-

will and Wright) ; and from off the West Coast of Africa (Egger).

The specimens of Balkwill and Wright are evidently not this species,

and it may be that those of Wright were not. If so the species would
be confined to the more restricted distribution given.

There are numerous records for the species from the Pacific, es-

pecially the South Pacific, and it may be that this species, like a

number of others, has a wide range. A specimen which I have from

the Gulf of Oman in 200 fathoms (366 meters) seems to be different

from typical western Atlantic material, and specimens from the

South Pacific and elsewhere should be examined and compared with

typical material from the Atlantic.

While the species has previously been referred to Vaginulina

tricarinata D'Orbigny, an examination of D'Orbigny's Modele

shows a form that can hardly be considered in connection with our

Atlantic species. The arrangement of the chambers, the shape of

the test, the angles, and the aperture are all very different.

There is almost no real variation in the characters of the species

in the series of specimens I have had, nor in the specimens figured

by Brady, or by Brady, Parker, and Jones, showing that the species

is well defined. Its nearest relationships are with Uvigerina.

Trifarina hradyi—material examined.

Cat.
No.
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Genus CRISTELLARIA Lamarck, 1812.

Nautilus (part) Linnaeus, Syst. Nat, ed. 12, 17G7, p. 1162.

LenticnUtes (part) LAjrAEcK, Annales du Museum, vol. 5, 1804, p. 188.

Cristellaria Lamarck (type, C calcar (Linnaeus)), Extrait Cours Zool.,

1812, p. 122.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 534.—CHAPiiAN, The Foraminifera, 1902, p. 193.—Cushman,
Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 63.

Description.—Test planospiral, typically close-coiled, but becom-

ing much uncoiled in some species ; chambers numerous ; wall hyaline,

perforate, variously ornamented ; aperture usually distinctly radiate.

Typically this genus is close-coiled throughout, but various species

are included under it in which the later chambers become uncoiled.

It is often a question whether these species should be referred to

Cristellaria or to Marginulina. Often in the uncoiled portion of

such species the sutures between the chambers are oblique. There

is great range of variation in the ornamentation of the test, which

may be smooth or costate, the costae often breaking up into knobs

and bosses, spines, or combinations of these, the sutures being fre-

quently limbate, and the periphery often with a broad keel or orna-

mented by a series of spines. The aperture is almost always radiate,

and in some species the apertures of the preceding chambers are

visible, giving a peculiar appearance to such specimens.

The genus is recorded as far back as the Cambrian and is very

abundant in the Cretaceous and in certain portions of the Tertiaiy.

In the present oceans it is widely distributed, both geographically

and bathymetrically. It reaches a very great development, espe-

cially in the number of species, in tropical waters from 100-500

fathoms (183-914 meters) in depth, and in cold waters of similar

depths, while the species are not so numerous, specimens are often

very abundant. The greatest ornamentation is seen in tropical

species.
CRISTELLARIA ORBICULARIS (D'Orbiffny) 7

Plate 21, fig. 7.

Brady records this species from off Sombrero Island, West Indies,

450 fathoms (823 meters) and had several stations in the South

Pacific. I have specimens from a single Albatross station off the

coast of Georgia, one which is here figured and is apparently similar

to the form which Brady had from the West Indies. Flint records

it from the Gulf of Mexico, 169 and 210 fathoms (308 and 384

meters). There are numerous other records for the species, all

from the Indo-Pacific. It is therefore to be doubted whether this

species is really identical with that described by D'Orbigny from

tlie Tertiary of Central Italy.
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Cristellaria orbicularis?—material examined.

Cat.
No.
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periphery carinate or angled, apertural face of the last-formed

chamber squarely truncate or even slightly concave, the sides angled,

the apertural end projecting; sutures fairly distinct, in the later

chambers slightly depressed, nearly straight, generally radiate; aper-

ture radiate, at the end of the peripheral projection of the last-

formed chamber.

Length up to 2.50 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 18785) from

Albatross station D2041, in 1608 fathoms (2940 meters), off the

northeastern coast of the United States. This species is common,
often abundant, at Albatross stations south of latitude 40° N., off

the northeastern coast of the United States, with a few stations south

of Cape Hatteras, off the coasts of Carolina and Georgia. Several of

the stations from which Flint records Cristellaria rcniformis are in

this same general area. The species is very different from C. reni-

formis as described by D'Orbigny, and seems to be one of the more

characteristic and abundant species off the eastern coast of the United

States.

Cristellaria occidentalis—material examined.

Cat.
No.
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eastern coast of the United States. This variety occurs in the same
general region as the typical form, but is easily distinguished from
it. The surface is peculiarly smooth and uniform, the sutures,

though distinct, are neither raised above or depressed below the sur-

face, and the generally smooth polished character is continued over

all the chambers, and from the umbo to the periphery.

Cristellaria occidentalis, var. glahrata—material examined.

Cat.
No.
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CRISTELLARIA OCCIDENTALIS, new species, var. TORRIDA, new variety.

Plate 25, fig. 1.

Description.—Variety differing from the typical in the very trans-

hicent character of the test and the keel which is thin and transparent,

7 or 8 chambers in the last-formed coil, the aperture not distinctly

projecting as in the typical.

Diameter up to 2 mm.
Distrihution.—Type-specimen (U.S.N.M. Cat. No. 18813) from

Albatross station D2377, in 210 fathoms (384 meters), in the north-

ern part of the Gulf of Mexico. It has also occurred at other sta-

tions in this same region, off the southern coast of Florida, and at

two stations south of Cape Hatteras on the Atlantic coast, thus fol-

lowing the distribution of numerous other species of the Lagenidae.

This is probably the form recorded by Flint as CristeUnria reni-

formis from stations D2377 and D2385 from the Gulf of Mexico.

At least one of Flint's specimens which he records as Gristellaria

cultmta (Rep. U. S. Nat. Mus., 1897 (1899), pi. 65, fig. 2, right-hand

specimen) is probably this variety.

Cristellaria occidentalis, var. torrida—material examined.

Cat.
No.
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Description.—Test close-coiled, somewhat longer than broad, 7 or

8 chambei"S in the last-formed coil, periphery slightly keeled or at

least acute, apertural face broad and truncate, triangular ; chambers

not inflated; sutures curved, very slightly if at all depressed; wall

smooth; aperture radiate at the periphery.

Length, up to 1 mm.
Distribution.—This species was originally described by D'Orbigny

from the Antilles. It is a small, not very conspicuous species.

There are numerous records for it in the western Atlantic. Brady
records it from the Challenger collections from off Sombrero and

Culebra Islands, and off Bermuda, and also off the southeastern

coast of South America. Flint recorded it from several stations

along the eastern coast of the United States, in the Gulf of Mexico,

and in the Caribbean, and Goes also records it from the Gulf of

Mexico. I have had numerous specimens which can be referred to

this species from the Caribbean and the Gulf of Mexico and the

eastern coast of the United States. From the eastern side of the

Atlantic it is recorded by Pearcey in the warm area of the Faroe

Channel, by Earland from off Bognor, Sussex, and by Heron-Allen

and Earland from the Clare Island region and from the west of

Scotland. Specimens on the coast of England, however, are recorded

as very rare. Most of the other records for the species are from

moderate depths in the Indo-Pacific. The specimens that I have

figured as this species from the Philippines do not belong here.

Cristellaria gibha—material examined.

Cat.
No.
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ropean specimens seem to be those recorded by Heron-Allen and

Earland from off the west of Scotland.^" I have had very few speci-

mens in the western Atlantic Albatross material which could be re-

ferred to this species. These are from the Gulf of Mexico, and the

eastern coast of the United States. One of the most nearly typical

is here figured.

Cristellaria convergens—material examined.

Cat.
No.
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CRISTELLARIA ROTULATA (Lamarck) ?

Plate 22, fig. 2, pi. 28, figs. 1, 2.

Description.—Test comparatively large, close-coiled, strongly

uinbonate, carinate or the periphei-y angled, the last-formed coil

composed of few, not usually more than 7 or 8, chambers; sutures

distinct, straight, not extending to the center of the test, but to the

umbo so that each chamber overlaps the preceding; surface smooth

throughout; aperture at the peripheral angle of the test, large,

radiate.

Diameter up to 2.50 mm.
Distribution.—I have limited the name Gristellaria rotulata to

this simple type composed of a few chambers, with very large um-

bonat'e center, and the sutures of a peculiar type, shown in plate 28,

figure 2. Such specimens are found especially in the Gulf of Mex-

ico, Caribbean, and in the warmer portions of the western Atlantic.

They also occur in the Tertiary of the Gulf Coastal Plain of the

United States. Such specimens are also found in the Indo-Pacific

and are probably related to these. Also in the Gulf of Mexico there

are found specimens more like those figured by Brady as GHstel-

laria rotulata.^'^ This has many more chambers, the sutures are

curved, and their arrangement where they impinge against the cen-

tral umbo is different. Such forms may possibly be varieties of

Cristellaria iota Cushman which lack the peripheral keel.

Gristellaria rotulata—material examined.

Cat.
No.
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From the European side Balkwill and Wright record a single speci-

men from off Ireland's Eye, 7-9 fathoms (13-16 meters), Brady
" small starved specimens doubtfully referable to this species " from

the west of Scotland, and Heron-Allen and Earland ®- from off South

Cornwall. I have failed to find good typical material in the Alba-

tross collections that I have examined.

CRISTELLARIA SUBMAMILLIGERA Cushman.

Plate 28, fig. 3.

Cristellaria mamiUigera H. B. Beady (not Karrer), Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 553, pi. 70, figs. 17, 18.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 3, 1913, p. 74, pi. 34, fig. 6a (not 6&, which should

read 56).

Cristellaria suhmamilligera Cushman, Proc. U. S. Nat Mus., vol. 51, 1917,

p. 657 ; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 235.

Description.—Test biconvex, close-coiled, periphery with a thin

keel; sutures curved, limbate externally, ornamented by a raised

ridge which ends near the umbilical region in a protuberant knob,

often a distinct raised boss over the center of the umbilical region

;

keel entire and not denticulate in well-preserved specimens; wall

between the raised ridges, smooth ; aperture radiate.

Diameter of Atlantic specimen 2 mm.
Distribution.—This species described from the Philippine region

has a fairly broad distribution in the Indo-Pacific region. I had it

from many stations in the Philippines and Brady records it from the

Philippines and Fiji. Chapman records it from off Great Barrier

Island. It is interesting, therefore, to find a single well-developed

specimen from the northern part of the Gulf of Mexico where numer-

ous other Indo-Pacific species have been found. In the Summary
of Results of the Challenger Expedition the species is recorded from
off the southeastern coast of South America, off the mouth of the

Rio la Plata. This is a peculiar distribution and the specimens

should be reexamined.
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CRISTELLARIA FORMOSA, new species.

Plate 29, fig. 1; pi. 30, fig. G.

Cristellaria calcar H. B. Brady (part) (not Linnaeus), Rep. Voy. Challen-

ger, Zoology, vol. 9, 1884, p. 551, pi. 70, figs. 13, 14.—Flint (part),

Rep. U. S. Nat. Mus., 1897 (1899), p. 318, pi. 66, fig. 1 (central

figure).

Description.—Test large, close-coiled, somewhat compressed, cen-

tral portion strongly umbonate, periphery with a thin keel and flat-

tened rowel-like, spines; chambers numerous, 11-13 in the last-

formed coil; sutures distinct, slightly limbate, of clear shell ma-

terial, not raised, much curved ; surface smooth, central portion occu-

pied by a large somewhat projecting boss of clear shell material

through which the chambers of the earlier coils are visible ; aperture

peripheral, radiate, slightly projecting.

Diameter up to 3 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 18807) from

Albatross station D2377, in 210 fathoms (384 meters), in the north-

ern part of the Gulf of Mexico. Flint gives this same station among
his records for Cristellaria calcar. I have also a single specimen

from Albatross station D2150, in the Caribbean.

It is interesting in this connection to note that in his records for

the occurrence of Cristellaria calcar, Brady mentions three stations

in the northern Atlantic at which good specimens have been found

—

off Sombrero Island, West Indies, 450 fathoms (823 meters), off

Culebra Island, 390 fathoms (713 meters), and off the Azores, 450

fathoms (823 meters). His figures (pi. 70, figs. 13, 14) are of the

typical form seen in the Gulf of Mexico, and from the identity of

most of the species at the two Challenger West Indian stations noted

and those of the Gulf of Mexico, it may be supposed that tlie two

figures given by Brady were from one or the other of these two

stations. It is a very different species from the others which have

been assigned to Cristellaria calcar. The number of chambers, the

compact form, the flattened rowel-like spines and the clear boss

of shell material are enough to distinguish it from most of the other

species assigned to Cristellaria calcar.

Cristellaria formosa—material examined.

Cat.
No.
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CRISTELLARIA IOTA, new species.

Plate 29, fig. 2; pi. 30, fig. 1.

Cristellaria cultraia H. B. Brady (not Montfort), Rep. Voy. Challenger,

Zoology, vol. 9, 1SS4, p. 550, pi. 70, figs. 4-6.

Description.—Test close-coiled, compressed, umbonate, the peri-

phery with a thin broad keel, nearly transparent, 13-15 chamb:.rs

in the last-formed coil, narrow; sutures slightly curved, very

slightly limbate, but not raised above the general surface, lunbonal

region occupied by a large thickened transparent knob ; wall smooth,

thin; aperture radiate, at the peripheral angle of the test, those of

the early chambers distinct throughout the last-formed coil.

Diameter up to 2.50 mm. without the keel.

DisfTibution.—Type-specimen (U.S.N.M. Cat. No. 18939) from

Albatross station D2399, in 196 fathoms (359 meters), in the north-

ern part of the Gulf of Mexico. I have a single specimen also from

an Albatross station in the Caribbean. It would be interesting to

know the station from which Brady's specimens figured in the

Challenger report came. However, as the species is recorded from

both stations 23 and 24, off Sombrero and Culebra Islands, and

as these specimens are so similar to those in the Gulf of Mexico and

Caribbean, they may have come from one of these stations. This

was referred to Cristellaria cultrata Montfort by Brady. There are

numerous records for G. cultrata Montfort, many of them from the

Atlantic, especially off the British Isles, but figures are not given,

and I doubt very much if this species which seems to be rather

widely distributed in the warmer western Atlantic is found on the

shores of the British Isles.

Cristellaria iota—material examined.

NO.-
^°"-f-
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radiate, central portion of the test often transparent, showing the

earlier coils; apertural end projecting, truncate; aperture radiate,

sometimes with an elongate elliptical opening at the top of the

somewhat truncated apertural face.

Diameter up to 2.25 mm.
Distt^ihution.—Typa-specimen (U.S.N.M. Cat. No. 18993) from

Albatross station D2544, in 181 fathoms (240 meters), off the south-

eastern coast of the United States. There are numei'ous specimens of

this form, ranging from the latitude of Cape Cod southward, and
into the Gulf of Mexico. Flint's specimens are also from this same
general region. Brady records this species as Cristellaria articulata

Eeuss, but a reference to the original figures of Reuss will show that

the two are not identical. Brady mentions that fine examples of C.

articulata occur in the dredged sands from off Culebra Island, 390

fathoms (713 meters), and it is to be suspected that his figured speci-

mens came from this station. Pie also figures (pi. 69, figs. 1^) what
he called wild-growing forms which came from off Nightingale

Island, Tristan da Cunha, 100-150 fathoms (183-274 meters). Al-

tliough specimens from both these localities were referred to the same

species by Brady, a reference to the plates will show how different

are the two forms. Our species has a very different form, a very

jjeculiar apertural region, and is very constant in the character of

the chambers, the sutures, and the general form. In the Summary
of Results of the Challenger Expedition, the species is also recorded

from off Bermuda and at other stations from Spain to the Canaiy

Islands, and in the southern Atlantic, but from a study of western

Atlantic species and their distributions it is probable that there is

distributed in the warmer portion of the western Atlantic a distinct

species to which I have here given a definite name. Its affinities are

to be looked for rather in the Indo-Pacific.
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CRISTELLARIA PEREGRINA Schwager.

Plate 30, figs. 3, 4.

Cristellaria peregrina Schwagee, Novara-'Exped., Geol. Theil., vol. 2, 1866,

p. 245, pi. 7, fig. 89.

Cristellaria variabilis H. B. Brady (not Keuss), Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 541, pi. 08, figs. 11-16; Journ. Roy. Micr. Soc,

1887, p. 912.—H. B. Beady, Parker, and Jones, Trans. Zool. Soc.

London, vol. 12, 1S8S, p. 224, pi. 44, fig. 12.—Weight, Ann. Mag. Nat.

Hist, vol. 4, ser. 6. 18S9, p. 449; Proc. Roy. Irish Acad., ser. 3, vol. 1,

1891, p. 485.—Woodward, The Observer, vol 4, 1893, p. 144.—Eggek,

Abh. kon. bay. Akad. Wiss. Munchen, CI. II,* vol. 18, 1893, p. 353, pi. 11,

figs. 61, 62; pi. 12, figs. 16-18.—Goiis, Bull. Mus. Comp. Zool., vol. 29,

1896, p. 58.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 316, pi. 63,

fig. 1.—Chapman, Journ. Linn. Soc. Zool., vol. 28, 1902, p. 403.—

MiLLETT, Journ. Roy. Micr. Soc, 1903, p. 256, pi. 5, fig. 1.

—

Sidebottom,

Mem. Proc. Manchester Lit. Philos. Soc, vol. 51, No. 9, 1907, p. 8,

pi. 2. fig. 3.—Chapman, Subantarctic Ids. N. Zealand, 1909, p. 343;

Journ. Linn. Soc Zool., vol. 30, 1910, p. 413.

—

Sidebottom, Mem. Proc.

Manchester Lit. Philos. Soc, vol. 54, No. 16, 1910, p. 21.

—

Heron-Axlen

and Eaeland, Trans. Linn. Soc. London, ser. 2, vol. 2, 1916, p. 263.

—

Mestayer, Trans. N. Zealand Inst., vol. 48, 1916, p. 129.

—

Sidebottom,

Journ. Roy. Micr. Soc, 1918, p. 141, pi. 5, fig. 8.—Cushman, Proc. U. S.

Nat. Mus., vol. 56, 1919, p. 615.

Description.—Test small, compressed, in the adult longer than

broad, with a thin peripheral keel, in the young stages the test is

close-coiled, usually with a peripheral keel; chambers usually three

in the coil, overlapping, the apertural end slightly produced; aper-

ture radiate but not projecting, in later development the last-formed

chambers become somewhat more inflated and the sutures depressed,

a thin peripheral keel is developed, running from the aperture

around the test, the aperture itself terminal, produced, surrounded

by a ring of spinose projections; wall thin, transparent, smooth.

Length usually less than 0.50 mm.
Distribution.—There are numerous Atlantic records for this

species, as follows : From Challenger material Brady records it from

off the coast of Brazil, off the eastern coast of the United States, off

the West Indies, off the Azores, and off the Canaries. Wright
records it from 100-1,000 fathoms (183-1,829 meters), off the south-

west of Ireland ; Brady, Parker, and Jones, from the Abrohlos Bank,

40 and 260 fathoms (73 and 476 meters) ; Goes records it from the

northern part of the Gulf of Mexico, the Caribbean, and the North

Sea; Egger from off the western coast of Africa. Flint had it from

several Albatross stations in the Caribbean off Panama, three sta-

tions in the northern part of the Gulf of Mexico, and two off the

eastern coast of the United States. Heron-Allen and Earland
record a single small typical specimen from the west of Scotland.

In the Albatross material that I have examined it has occurred at
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numerous stations; off the northeastern coast of the United States,

up to latitude 41° N., southward into the Gulf of Mexico, the Carib-

bean, and one station off southeastern Brazil.

From a study of the original figures and description of Cristellaria

variabilis Keuss, it does not seem to me that our common recent

species is the same as that described by Reuss from the Miocene of

Central Europe. Our specimens usually have only three chambers

in the coiled portion and one or two in the later development, the

sutures being straight and the general form of the test peculiar.

These characters do not occur in Reuss's figure and his description

does not indicate them. Cristellaria peregrina as figured by

Schwager is undoubtedly the adult of this species, especially of the

form which is common in the Pacific. I have given a series of figures

showing the development of the species and allowing for the change

from the close-coiled test with three chambers in a whorl to the

adult character of a peripheral keel, somewhat inflated chambers,

and terminal aperture. The amount of variation outside of the

changes in development are not great. There is often a small cham-

ber developed in senescent specimens, as is shown in some of the

figures.

Cristellaria peregrina—material examined.

Cat.
No.
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Cristellaria peregrina—material examined.
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No.
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and Flint. The Atlantic material which fits this restricted re-

quirement is almost without exception from the warmer portions

of the Western Atlantic, south of Cape Hatteras, along the Florida

coast, and the Gulf of Mexico and the Caribbean. This also includes

the range of the stations from which Flint records the species.

Brady records it from off the West Indies and from the north-

western coast of Africa. Such specimens are common in warm
waters of the Pacific also. None of the English workers on the

foraminifera seem to have recorded it from off the British Isles.

In view of the very considerable work done on this area, this lack

of record is significant.

Some of the specimens have very reduced spines, similar to the

form that I have described as var. aspinosa Cushman from the

Miocene of the Bowden Marl, Bowden, Jamaica.®^

Cristellaria calcar—material examined.

Cat.
No.
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sutures distinct, those of the early coiled portion with beads along

the sutures, decreasing in the later portion where they are often

depressed and unornamented ; wall between the sutures often beaded,

sometimes with longitudinal rows; aperture in the coiled portion

near the periphery, in specimens becoming uncoiled in the middle

of the end of the chamber, broad, radiate.

Diameter up to 4 mm.
Distribution.—Type-sitecimen (U.S.N.M. Cat. No. 18803) from

Albatross station D2377, in 210 fathoms (384 meters), in the north-

ern part of the Gulf of Mexico. This species was originally figured

by Goes in his paper on the Caribbean foraminifera, and later by

Flint from the Gulf of Mexico, 169-210 fathoms (309-384 meters).

I have had specimens from three stations, one identical with one of

those of Flint, -in the northern part of the Gulf of Mexico, one

off the coast of Georgia, and one off the Carolinas.

This is a large beautiful species with its spinose margin and pecul-

iar ornamentation. The figure of Goes shows a senescent form in

which the last-formed chamber is much reduced in size and the

aperture broken. The species is apparently limited to the western

Atlantic in tropical and subtropical waters.

Cristellaria antillea—material examined.

Cat.
No.
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paratively few, slightly inflated; sutures distinct, usually slightly

depressed; wall smooth; aperture terminal, radiate.

Length up to 1.50 mm.
Distribution.—Various forms of uncoiled compressed Cristellarias

are included under this name by various authors. Specimens have

occurred at a considerable number of stations in the Western Atlan-

tic, in the Gulf of Mexico, and off the southeastern coast of the

United States. There are numerous records for the species else-

where, off the Abrohlos Bank, Brazil, numerous records from off the

British Isles, also in the northern regions about the coast of Green-

land, and in other parts of the world from most of the regions where

foraminifera have been recorded. From a study of specimens from

various regions it seems to me that it should be possible to distin-

guish different forms which have a definite geographical distri-

bution.

Cristellaria crepiditla—material examined.

Cat.
No.
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in transverse section, periphery rounded, about 12 visible chambers,

increasing rapidly in size as added, early ones more compressed,

later ones more inflated ; sutures distinct, oblique, slightly depressed

;

wall smooth, thin; aperture terminal, at the periphery, radiate.

Length up to 2 mm.
Distribution.—Brady's Atlantic specimens were from off Ber-

muda, 435 fathoms (79G meters), and from off Culebra Island, 390

fathoms (713 meters). He also records it from off Kaine Island,

Torres Strait, 155 fathoms (283 meters). Flint had specimens from

the northern part of the Gulf of Mexico, in 169 and 210 fathoms

(309 and 384 meters). I have had specimens from the same region

and also from the Caribbean. It seems very doubtful if this recent

species which according to the records seems to be limited to the

tropical western Atlantic and tropical Indo-Pacific is really the

same as that described by Reuss from the upper Cretaceous of

Northern Germany. I have had very few Atlantic specimens,

however, and for the present have preferred to use the name which

Brady used for this species. There are numerous records from the

region of Australia and New Zealand and it is probably widely

spread in the Indo-Pacific. Similar specimens have occured in the

Philippine region, but usually not in considerable numbers.

Cristellaria scJioentachi?—material examined.

Cat.
No.
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Distribution.—Brady described this variet}^ from the northern

Atlantic at depths ranging from 130-630 fathoms (238-1,152 meters).

The only one definitely placed, so far as I have been able to ascer-

tain, is off the West Indies. Flint had this same form from the

Gulf of Mexico, off Santa Lucia in the West Indies and perhaps off

Cape Fear. Wright ^^ records it from 1,000-1,020 fathoms (1,829-

1,866 meters), off the southwest of Ireland. The only other record

seems to be that of Chapman, who records it as rare from the Arabian

Sea.®® I have had it from four Albatross stations, three of them
in the Caribbean, in the general region of Brady's and Flint's records,

and the fourth from off the southeastern coast of the United States,

where Flint records it.

This form differs from Cristellaria albatrossi in the clear limbate

sutures and in the wing developed at the base of the test which

is clear, fairly thick, and yet shows no lines of growth.

I doubt very much the relationship of this form to Cristellaria

obtusata Reuss. As there is already a Cristellaria subalata^ raising

this form to specific rank would involve a new name.

Cristellaria obtusata, var. subalata—material examined.

Cat.
No.



FORA.MINIFERA OF THE ATLANTIC OCEAN. 121

Distrihution.—Type-specimen (U.S.N.M. Cat. No. 18881) from
Albatross station D2203, in 705 fathoms (1,289 meters), off the
northeastern coast of the United States. This species is abundant
at numerous stations off the northeastern coast of the United States.

It is evidently the same as that figured by Parker and Jones"
as Margimdina lituus from the Arctic in 160 fathoms (293 meters),

at Nordland, Norway. Flint's specimens were from this same gen-
eral region, and it is evidently a species which ranges south, perhaps
to the latitude of Cape Hatteras, and in its northern distribution

reaches to the Arctic Circle.

Cristellaria alhatrossi—material examined.

Cat.
No.
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CRISTELLARIA MARGINULINOIDES Goes.

Plate 19, fig. 3.

Cristellaria aculeata D'Orbigny, var. maryinulinoidcs Goes, Bull. Mus.
Comp. Zool., vol. 29, 1896, p. 56, pi. 5, figs. 15, 16.

Description.—Test elongate, much compressed, the early portion

close coiled, the later chambers uncoiled and becoming more inflated,

periphery slightly keeled in the early portion, with or without

spines ; sutures marked b}'^ a series of fine beadlike processes, slightly

elongate across the sutures; sutures in the later portion depressed,

somewhat limbate, not beaded, general surface between the sutures

of the early portion somewhat spinose, later smooth, opertural face

rounded, not truncate; aj)erture becoming terminal, slightly pro-

jecting, small, radiate.

Length of Albatross specimens slightly exceeding 1 mm.; as given

by Goes, up to 2.50 mm.
Distribution.—I have had specimens from two Albatross stations,

one in the northern part of the Gulf of Mexico, the other oft' the

coast of Georgia. These differ somewhat from Goes's originals in

having very little trace of the spines on the margin, but they have

the characteristic sutural ornamentation and the rounded later por-

tion of the test, in these characters differing from Cristellaria

subaculeata, var. glabrata. Goes's specimens were from the Carib-

bean in 200 fathoms (366 meters).

Cristellaria marginulinoides—material examined.

Cat.
No.
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Distribution.—The type specimens of this species described by

Flint were from Albatross stations in the northern part of the Gulf
of Mexico in 196 and 210 fathoms (359 and 384 meters). I have had
material from this same region and from two other stations, one off

the southern tip of Florida, the other off the coast of Georgia. This

is a common range for numerous species.

In some ways the species resembles the young of Vaginulina

spinigera, but the specimens are always small and more Gristellaria-

like in every way.

Cristellaria limbata—material examined.

Cat.
No.
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Cristellaria suhaculeata—material examined.

Cat.
No.
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CRISTELLARIA ITALICA (Defranee).

Plate 35, figs. 2, 5-7.

Saracenaria italica Defbance, Diet. Sci. Nat., vol. 32, 1824, p. 177 ; vol.

47, 1827, p. 344 ; Atlas Conch., pi. 13, fig. 6.—Blainville, Man. de Mai.,

1825, p. 370, pi. 5, fig. 6.

CristeUaria (Saracenaria) italica D'Orbigny, Ann. Sci. Nat., vol. 7.

1826, p. 293, No. 26 ; Modules, Nos. 19 and 25.

CristeUaria italica Parker, Jones, and H. B. Beady, Ann. Mag. Nat.

Hist., ser. 3, vol. 16, 1865, pp. 21, 32, pi. 1, figs. 41, 42.—H. B. Brady,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 544, pi. 68, figs. 17, 18,

20-23; Journ, Roy. Micr. Soc, 1887, p. 912.—Wright, Proc. Roy.

Irish Acad., ser. 3, vol. 1, 1891, p. 485.

—

Bggeb, Abh. kon. bay. Akad.

Wis. Miinchen, CI. II, vol. 18, 1893, p. 350, pi. 12, figs. 22, 23, 26,

40-42.

—

Fornasini, Mem. Accad. Sci. 1st. Bologna, ser. 5, vol. 4, 1894,

p. 219, pi. 3, fig. 8 ; vol. 5, 1895, p. 12, pi. 4, fig. 28.—Goes, Bull. Mus.

Comp. Zool., vol. 29, 1896, p. 58.—Flint, Rep. U. S. Nat. Mus., 1897

(1899), p. 316, pi. 63, fig. 6.—Millett, Journ. Roy. Micr. Soc., 1902, p.

256.—Chapman, Trans. N. Zealand Inst., vol. 38, 1905, p. 96.—Heron-
Allen and Eabland, Journ. Roy. Micr. Soc, 1907, p. 428.

—

Cusiiman,

Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 78, pi. 33, fig. 3.—Heeon-.Allen
and Earland, Journ. Roy. Micr. Soc, 1916, p. 47.

—

Cushman, Bull.

103, U. S. Nat. Mus., 1918, p. 61; Publ. 291, Carnegie Inst. Wash-
ington, 1919, p. 38; Proc U. S. Nat. Mus., vol. 56, 1919, p. 617; Bull.

100, U. S. Nat. Mus., vol. 4, 1921, p. 252, pi. 51, fig. 2.

Description.—Test stout, trihedral, triangular in cross section,

early chambers close-coiled, later ones uncoiling but short, not ex-

tending back to the earlier volutions; sutures somewhat depressed;

wall smooth ; face of the last-formed chamber nearly triangular.

Length of Albatross Atlantic specimens 3.50 mm.
Distribution.—The Atlantic records for this species are given by

Brady off Sombrero and Culebra Islands, West Indies, off Bermuda,

and off the coast of Spain. It is recorded by Goes from the Carib-

bean and the Gulf of Mexico, 169-658 fathoms (308-1,203 meters).

He records specimens attaining the length of 8 mm, Flint had speci-

mens from the Gulf of Mexico and off the coast of Georgia, 196 and

440 fathoms (359 and 805 meters). I have had specimens from four

Albatross stations, two stations in the Gulf of Mexico, one of which

is the same as that from which Flint records the species, one off

the northern coast of Cuba, and one off the South Carolina coast.

From the British Isles it is recorded from the Estuary of the Dee,

a single specimen off the southwest of Ireland, at 345 fathoms (631

meters) (Wright) ; and off South Cornwall (Heron-Allen and Ear-

land). It occurs in the Miocene of the Bowden marl of Jamaica

as fairly large specimens, and is known from numerous records in

the Indo-Pacific, often reaching a large size at moderate depths in

tropical waters.
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Cristellaria italica—material examined.

Cat.
No.
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Cristellaria latifrons—material examined.
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aperture which is somewhat produced, radiate; sutures distinct,

oblique, slightly depressed; wall smooth, finely punctate.

Length up to 2 mm.
Distrihution.—This typical form of the species is recorded at

numerous stations about the British Isles. There are numerous
other records for it in the Atlantic, and numerous authors have re-

ferred to it specimens from various parts of the world. The only

figures are those given by Balkwill and Wright, and they show a

more nearly typical, more slender form than that found on the

western side of the Atlantic which is here referred to the following

variety.

MARGINULINA GLABRA D'Orbigny, var. OBESA, new variety.

Plate 37, fig. 1.

Marginulina glabra Flint (not D'Orbigny), Rep. U. S. Nat. Mus., 1S97

(1899), p. 133, pi. 60, fig. 1 (in part).

Description.—Variety differing from the typical in the larger size

and much shorter, broader form.

Length up to 3 mm.
Distrihution.—Type-specimen (U.S.N.M. Cat. No. 17489) from

Albatross station D2043, in 1467 fathoms (2683 meters), off the

northeastern coast of the United States. This larger, stouter form
which may be referred to D'Orbignj^'s species as a variety, is very

common at numerous stations around latitude 40 and longtiude 70,

southwest of the New England coast, and runs south at occasional

stations about the Gulf of Mexico and the Caribbean. Flint's sta-

tions for the species were mostly in this same region, and Brady
records M. glabra from a Challenger station off New York where he

presumably had this same large form. There are numerous other

scattered records for the species in the Challenger report, and from
off the coast of the British Isles, but specimens are not figured and it

is very difficult to say just where they should belong without seeing

the originals.

In the microspheric form of the species there are a few chambers

which show the coiling condition, but in the megalospheric form
specimens occur which, except for their association with the micro-

spheric form and their slightly oblique sutures, might be referred

to Nodosaria.
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Marginulina glabra, var. ohesa—material examined.
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abundant at several stations from about the latitude of Cape Cod,

southward to the coast of Carolina, with a few specimens off Florida.

It sometimes occurs in very considerable numbers and usually at

moderate depths. In reviewing the literature the species does not

seem to have been recorded in any recognizable form outside this

general area.

The figures given by Bailey, while somewhat crude, show very

well the general character of this species, and his designation of its

occurrence, together with the very adequate description, make no

question about referring these specimens from our Atlantic coast

to his species.

Marginulina hacheii—material examined.

Cat.
No.
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Marginulina bacheii, var. ensiformis—material examined.
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MARGINUUNA COSTATA (Batsch).

Plate 37, fig. 2.

Nautilus (Orthoceras) costatus Batsch, Conch, des Seesandes, 1791,

p. 2, pi. 1, figs. 1 a-g.

Margitiulina costata Buady, Rep. Roy. Challemjer, Zoology, vol. 9, 1884,

p. 528, pi. 65, figs. 10-13 ( ? )
.—Balkwill and Wright, Trans. Roy.

Irish Acad., vol. 28, 1885, p. 344.—Pearcey, Trans. Glasgow Nat. Hist.

Soc, vol. 2, 1890, p. 178.

—

Wright, Proc. Roy. Irish Acad., ser. 3, voL

1, 1891, p. 485.

—

Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. II,

vol. 18, 1893, p. 347, pi. 11, fig. 19.—Heron-Allen and Earland, Proc.

Roy, Irish Acad., vol. 31, pt. 64, 1913, p. 98 ; Trans. Linn. Soc. London,

ser. 2, vol. 11, 1916, p. 261 ; Journ. Roy. Micr. Soc, 1916, p. 47.

I have given above the references to Atlantic material recorded

under this name. There is evidently a difference in that found off^

the British Isles and the species found in the West Indies of which

I have but a single specimen. Many different things have been re-

ferred to this specific name, and until a study can be made of the

forms recorded from various regions the whole complex is in a very

unsatisfactory state.

Marginulina costata—material examined.

Cat.
No.
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VAGINUUNA LEGUMEN (Linnaeni).

Plate 37, fig. 5.

Nautilus legumen Linnaeus, Syst. Nat., ed. 10, 1758, p. 711, No. 248; ed.

12, 1767, p. 1164, No. 288.

VaginuUna legumen D'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 257, No. 2.

—

BAI.KWILL and Wright, Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p.

58.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 530,

pi. 66, figs. 13-15.

—

Balkwill and Wright, Trans. Roy. Irish Acad.,

vol. 28, 1885, p. 344.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p.

910.—Wright, Ann. Mag. Nat. Hist., vol. 4, ser. 6, 1889, p. 449; Proc.

Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 484.-Egger, Abh. kon. bay.

Akad. Wiss. Miinchen, CI. II, vol. 18, 1893, p. 347.—Goes, Bull. Mus.
Comp. Zool., vol. 29, 1896, p. 58.—Flint, Rep. U. S. Nat. Mus., 1897

(1899), p. 314, pi. 60, fig. 2.—Wright, Irish Nat., vol. 11, 1902, p. 213.—
Chapman, The Foraminifera, 1902, p. 403.

—

Millett, Journ. Roy. Micr.

Soc, 1902, p. 527, pi. 11, fig. 21.—Earland, Journ. Quekett Micr. Club,

ser. 2, vol. 9, 1905, p. 215.

—

Sidebottom, Mem. Proc. Manchester Lit.

Philos. Soc, vol. 51, No. 9, 1907, p. 6.—Bagg, Proc. U. S. Nat. Mus.,

vol. 34, 1908, p. 145.

—

Chapman, Subantarctic Ids. New Zealand, 1909,

p. 342; Journ. Linn. Soc. Zool., vol. 30, 1910, p. 412.—Bagg, Bull. 513,

U. S. Geol. Survey, 1912, p. 63, pi. 18, figs. 6, 7.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 3, 1913, p. 80, pi. 39, fig. 4.—Heron-Allen and
Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 98 ; Trans.

Zool. Soc London, vol. 20, 1915, p. 671 ; Trans. Linn. Soc. London, ser.

2, vol. 11, 1916, p. 261 ; Journ. Roy. Micr. Soc, 1916, p. 47.—Mestayer,
Trans. New Zealand Inst, vol. 48, 1916, p. 129.—Chapman, Austral.

Geol. Survey Bull. 72, 1917, p. 33, pi. 8, fig. 67.—Sidebottom, Journ.

Roy. Micr. Soc, 1918, p. 139.—Cushman, Proc U. S. Nat. Mus., vol.

56, 1919, p. 618; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 257, pi.

41, fig. 3.

Description.—Test elongate, tapering, initial end usually with a

spine; chambers increasing in diameter as added, oval in transverse

section, later ones more distinct than the early ones; sutures often

rather indistinct, oblique, later ones somewhat depressed; wall

smooth, in small specimens usually thin, translucent, in older ones

becoming thickened, opaque; aperture eccentric, slightly elongate,

radiate.

Length of the largest Atlantic specimen 1.25 mm.
Distribution.—This species has occurred at several stations along

the eastern coast of the United States and at two stations in the

northern part of the Gulf of Mexico. Brady records it from one

station off New York and at several other stations, one west of the

Azores, one south of the Canary Islands, and one in the middle of

the South Atlantic. Flint recorded it from the northern part of the

Gulf of Mexico. It is recorded by numerous authors off the coasts

of the British Isles. There are many other records for this species

outside the Atlantic as the above references show.



134 BULLETIN 104, UNITED STATES NATIONAL, MUSEUM.

Several different' forms have been included under this specific

name as reference to the published figures will easily demonstrate.

Vaginulina legumen—material examined. s,

Cat.
No.
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sutures distinct, depressed only in the last two or three chambers of

the adult; wall ornamented by numerous fine distinct longitudinal

costae, running the entire length of the test, usually somewhat

oblique; aperture at the dorsal side, somewhat projecting, radiate.

Length of adult specimen up to 2 mm.
Dwtribution.—Type-specimen (U.S.N.M. Cat. No. 17434) from

Albatross station D2641, in 60 fathoms (110 meters), off the coast of

southern Florida. It has occurred at a number of stations as indi-

cated in the table, from Florida northward along the eastern coast

of the United States, some of the stations in comparatively shallow

water.

This species in some ways resembles the three preceding. It does

not have the spinose initial end nor the ornamentation of typical

VaginuUna linearis^ and is much smaller and very much more com-

pressed than either V. americana or V. hermude7ms.

VaginuUna advena—material examined.

Cat.
No.
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oblique costae, which in the adult do not reach the last-fonned

cliambers.

Length up to 4 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 17404) from

Albatross station D2415, in 440 fathoms (805 meters), off the coast of

northern Florida. This is evidently the species described and figured

by Flint as V. linearis. It is probably also the same as the Chal-

lenger material referred by Brady to V. linearis^ but who mentions
that " the specimens are few in number and are hardly ever typical

as to minor characters." The specimens were from off Bermuda,
435 fathoms (796 meters), off Culebra Island, 390 fathoms (713

meters), and off the coast of South America, southeast of Pernam-
buco, 350 fathoms (640 meters) . Flint's specimens were from off the

coast of Georgia and Florida, 37-276 fathoms (68-505 meters).

Goes may have had this species from the Caribbean, mentioning one

as " only being perhaps more cylindric in the circumference " than the

topical. I have had specimens from several Albatross stations which

are given in the accompanying table. They range from Florida

along the eastern coast of the United States, the specimens being most
abundant off the coast of Georgia, where they are also recorded by
Flint.

This species has a rounded base and is much more cylindrical than

v. linearis.

Vaginulina americana—material examined.

Cat.
No.
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in the later portion where they are slightly depressed, only slightly

oblique ; wall ornamented by very numerous fine longitudinal costae

which are continuous across the chambers and run from the initial

end to the aperture, increasing in number as the size of the test in-

creases, becoming finer toward the apertural end; aperture fairly

large, at one side, radiate.

Length up to 7 mm.
Distributio7i.—Type-specimen from Challenger Bank, off the Ber-

mudas, collected by Owen Brj-ant, collection of J. A. Cushman.

VAGINULINA LINEARIS (Montagu).

Plate 16. figs. 7-9.

Nmitilus linearis Montagu, Test. Brit. Suppl., 1808, p. 87, pi. 30, fig. 9.

Dentalina legumen (Linnaeus), var. linearis Williamson, Rec. Foraro.

Great Britain, 1858, p. 22, pi. 2, figs. 46-48.

Vaginulina linearis Parker and Jones, Philos. Trans., vol. 155, 1865, p.

343, pi. 13, figs. 12, 13.—H, B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 532, pi. 67, figs. 10-12.—Balkwill and Wright, Proc.

Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 548 ; Trans. Roy. Irish Acad.,

vol. 28, 1885, p. 344.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p.

910.—Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 178.—

Wright, Pi*oc. Roy. Irish Acad., ser. 3, vol, 1, 1891, p. 484; Irish Nat.,

vol. 11, 1902, p. 213.—Goiis, Kongl. Svensk. Vet. Akad. Handl., vol.

25, No. 9, 1894, p. 66, pi. 12, fig. 664.—Heeon-Axlen and Earland, Proc.

Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 98 ; Trans. Linn. Soc. London,

ser. 2, vol. 11, 1916, p. 26L

Description.—Test elongate, somewhat curved, initial end pointed

with a short spine, whole test somewhat compressed ; chambers com-

paratively few, about 10 in a fully grown specimen, inflated, es-

pecially toward the apertural end, earlier chambers more com-

pressed; sutures distinct but only depressed toward the apertural

end ; surface ornamented by numerous somewhat oblique longitudinal

lines, usually not extending out on to the last-formed chamber;

aperture at the dorsal side, somewhat projecting, radiate.

Length up to about 3 mm.
Distribution.—This species described by Montagu from the shores

of the British Isles seems to be restricted to the European side of

the North Atlantic. It has been recorded by numerous authors

from this general region. Its northernmost record is that of Parker

and Jones from between Drontheim and North Cape. Some of the

records given by Wright oft' the British Isles are as much as 50

fathoms (91 meters). In the Challenger report Brady mentions it

from the Shetlands and Hebrides at depths of 15-90 fathoms (27-

1G5 meters) where it is common, and states that it also occurs off

the coasts of Norway and France, but that the Challenger material
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which he had from the western Atlantic was not typical. That ma-
terial has been placed in the following species

:

VAGINUUNA SPIXIGERA H. B. Brady.

Plate 37, figs. G-S; pi. 38, fis:. 1.

Marginulina, species, Whiteavt:s, Rep. British Association, Brighton Meet-

ing, Trans., 1872, p. 144.

VaginuUna splnigera H. B. Bkady, Quart. Journ. MIcr. Sci., vol. 21, 1881,

p. 63; Rep. Voy. Challenger, Zoology, vol. 9, 1S84, p. 531, pi. 07, figs.

13, 14.—Weight, Ann. Mag. Nat. Hist., vol. 4, ser. 6, 1889, p. 449.—
Pearcey, Trans. Glasgow Nat. Hist, vol. 2, 1890, p. 178.

—

Flint, Rep.

U. S. Nat. Mus., 1897 (1899), p. 314, pi. 60, fig. 3.—Whiteaves, Geol.

Survey Canada, 1901, p. 10.—Cushman, Bull. 100, U. S. Nat. Mus.. vol.

4, 1921, p. 259, pi. 42, fig. 1.

Description.—Test elongate, tapering, gradually increasing in di-

ameter toward the apertural end, near the initial end are typically

two long acicular spines, sometimes nearly half the length of the

test itself, at widely divergent angles; chambers fairly numerous,

the early ones coiled, the later ones uncoiled, oblique, the dorsal

side higher than the ventral; sutures distinct, vsomewhat limbate,

occasionally showing a slight tendency toward beading and the last-

formed chambers sometimes depressed ; aperture at the dorsal margin

of the last-formed chamber, slightly projecting, radiate.

Length without the spines up to 5 mm.
Distribution.—This species was originally described by Wliiteaves

from the Gulf of St. Lawrence but he did not give it a specific

name. M. Sars gave a name Marginulina spinosa in one of his lists

from off the coast of Norway, but as no description or figure was

given, the name has not been used. Brady described the species in

1881 and figured it in the Challenger report for the first time. The
Challenger records are three—off the coast of South America, near

Pernambuco, Brazil, 675 fathoms (1,234 meters), and from two in

the Pacific, off Sydney, New South Wales, 410 fathoms (750 meters),

and north of the Ki Islands, 580 fathoms (1,061 meters). Wright
records the species as rare, off the southwest coast of Ireland, 1,000

fathoms (1,829 meters). Pearcey records a few from the warm area

of the Faroe Channel. Flint recorded it from two stations off the

northeastern coast of the United States in 328 and 430 fathoms (600

and 805 meters). Another record is that which I have given from off

Bouro Island, at Albatross station D5637, in 700 fathoms (1.280

meters) . This is not far from one of the Challenger stations.

There is some variation in the spines developed at the base of

the test. The typical form has two, usually widely divergent, but

occasionally a third is developed, more nearly in the axis of the

test—very rarely the spines themselves are bifurcate. In specimens

which are evidently senescent there is a reduction in the width of

the final chamber.
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Vaginulina spinigera—material examined.

Cat.
No.



140 BULLETIN 104:, UNITED STATES NATIONAL MUSEUM.

of 100-500 fathoms (183-914 meters). Frondicularia advena is

found ill deeper waters and is rather widely distributed. There

are several species which have been referred to this genus in

recent years which possibly should not be placed here. They are

small, thin-walled species, described from the Mediterranean or the

eastern ; North Atlantic, in which there is a compressed form, but

the typical inverted V-shaped chamber is not characteristically de-

veloped. These species, moreover, instead of having the typical

radiate aperture characteristic of Frondicularia^ more often have

a small aperture, and it seems that they should be studied to see

whether or not they really belong to this genus.

FRONDICULARIA [?] TRANSLUCENS Heron-Allen and Earland.

Plate 21, fig. 4.

Frondicularia translucens Heron-Allen and Eabland, Proc. Roy. Irish

Acad., vol. 31, pt. 64, 1913, p. 96, pi. 8, fig. 13.

Deso'iption.—" Test minute, ovate, compressed, rounded at both

ends, and at the marginal edges, showing 3-4 chambers. The initial

chamber large, inflated, lenticular in shape. Sutural lines somewhat

obscure, especially in the later chambers. Shell walls transparent;

surface minutely punctate; aperture a slit furnished with a curved

entosolenian tube.

" Length 0.1^0.16 mm. ; breadth 0.10-0.12 mm."
Distribution.—This species was described by the authors from

Inishgoula Harbor, Ireland, in 14 fathoms.

It seems questionable whether this should be referred to Frondi-

cularia or not.

FRONDICULARIA [?1 SIDEBOTTOMI, new name.

Plate 21, fig. 6.

Frondicularia spathulata Sidebottom (not Williamson), Mem. Proc. Man-
chester Lit. Philos. Soc, vol. 51, 1907, p. 5, pi. 1, fig. 26.

—

Heron-Allen

and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 97, pi. 8,

fig. 12 ; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 260.

Description.—Test minute, hyaline, compressed, periphery

rounded, lobulate ; chambers in a straight axis, increasing in breadth

as added ; sutures distinct, slightly depressed ; wall smooth ; aperture

simple, elliptical, often with an entosolenian neck.

Length of British specimens 0.20-0.35 mm.
Distrihution.—Heron-Allen and Earland record this from five

stations in the Clare Island region of Ireland in muddy localities.

They also note its occurrence in the muddier dredgings from

shallow water around the north and west coasts of Scotland and in

the North Sea. Sidebottom figured the species from the coast of

the Island of Delos. He referred to the same species a specimen
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from the Bay of Palermo/^ but this has a different shape and an
exserted neck and does not appear to be the same species.

The name Frondicularia spathulata was first used by Williamson
for a species of a very different form from the British Coast which
does not appear to have been since recorded. Brady used the same
name for a species of a different form occurring in the Indo-Pacific

which I have named F. hradyi Cushman. The specific name spathu-
lata beii^ preoccupied in this genus, I have given the above name
to the species of the Mediterranean and the coast of western Europe.

FRONDICULARIA [71 PYGMAEA Sidebottom.

Plate 21, fig. 3.

Frondicularia pygmaea Sidebottom, Mem. Proc. Manchester Lit. Philos.

Soc, vol. 51, no. 9, 1907, p. 5, pi. 1, fig. 27.

—

Hekon-Aixen and Eab-
LAND, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 96, pi. 8, fig. 14.

Description.—" The initial chamber appears to be nearly globular,

and the following ones are compressed, narrow and reflexed. The
septa are arched, and slightly sunk, and the orifice is simple. A
small wing commencing on the last chamber but one runs on either

side of the test, gradually broadening out and terminating as a

spine. The initial chamber is likewise armed with a small spine.

Two specimens were found and both consist of five chambers."

Length of Delos figured specimen 0.20 mm.; off Clare Island

specimen about 0.15 mm.
Distribution.—Sidebottom originally described this species from

the coast of the Island of Delos in the Mediterranean. Heron-Allen

and Earland record it from the Clare Island region, off Ireland,

and Earland had it from off Noss Head, Moray Firth.

The microspheric form has a straight test without sign of coiling

as does the megalospheric. It seems to belong rather to Lingulina

than to Frondicularia.

FRONDICULARIA ADVENA, new species.

Plate 20, figs. 1, 2.

Frondicularia inaequalis H. B. Brady (not Costa), Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 521, pi. 66, figs. 8-12.—Flint, Rep. U. S. Nat.

Mus., 1897 (1899), p. 313, pi. 59, fig. 2.—Cushman, Bull. 100, U. S.

Nat. Mus., vol. 4, 1921, p. 216, pi. 40, figs. 5, 6.

Description.—T^st compressed, irregularly elliptical, initial end

usually narrow, bluntly pointed, proloculum subspherical, following

chambers coiled in part or not at all, quickly giving place to typical

V-shaped frondicularian chambers, highest in the center, thence

gradually tapering to the pointed lower ends; test occasionally with

a slight peripheral keel, sutures slightly depressed ; aperture circular

•" Mem. Proc. Manchester Lit. Philos. Soc, vol. 54, No. 16, 1910, p. 21, pi. 2, flg. 22.
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in the center of the periphery of the last-formed chamber; sur-

face of test smooth and imornamented ; wall translucent, thin.

Length 0.5-2 mm.
Description.—Type-specimen (U.S.N.M. Cat. No. 17526) from

Albatross station D2205, in 1073 fathoms (1962 meters), off the

northeastern coast of the United States. The only Challenger record

for this species is off New York in 1,240 fathoms (2,268 meters).

Flint has also recorded it in the same general area from t^o Alba-

tross stations, D2530 and D2584, in 956 and 541 fathoms (1,748 and

989 meters). I have had it from numerous stations, most of them

in the general latitude of New York, but one off Cape Hatteras,

depths ranging from 168-1,362 fathoms (307-2,491 meters). There

is a development of this species in the Indo-Pacific region, Brady

giving the following Challenger stations: Near the Ki Islands at

depths of 129 and 580 fathoms (236 and 1,061 metei-s) ; off Kaine

Island, Torres Strait, 155 fathoms (283 meters) ; and off the west

coast of New Zealand, 275 fathoms (503 meters). He also gives

another station off the Cape of Good Hope, 150 fathoms (274

meters). I have had what seems to be identical material from

Albatross station D5123, east coast of Mindoro, Philippine Islands,

in 283 fathoms (517 meters), and from D5652, in the Gulf of Boni,

Philippine Islands, in 525 fathoms (927 meters). This therefore

seems to be another one of those species which occurs at consider-

able depths, both in the Western Atlantic and the Indo-Pacific.

Heron-Allen and Earland have recorded a single imperfect specimen,

fossil, from a clay which occurred in the shore sands of Selsey Bill.

Sussex, England." Bagg has recorded it as abundant from the Plio-

cene at San Pedro, California," but his figures show very conclu-

sively that it is an entirely different species from this. It is a small,

delicate species, and very apt to be broken.

Frondicularia advena—material examined.

Cat.
No.



FORAMINIFERA OF THE ATLANTIC OCEAN. 143

FRONDICULARIA SAGITTULA Vanden Broeck.

Plate 21, fig. 2.

Frondicularia alata D'Orbigny, vai'. sayittula Vanden Broeck, Ann. Soc.

Belg. Micr., vol. 2, 1S76, p. 113, pi. 2, figs. 12, 14.

Description.—Test flattened, triangular in outline; chambers at

the initial end gradually increasing in length posteriorly so as to

form an angle from the initial chamber as its apex, apertural end

bluntly pointed, chambers narrow, of uniform width throughout,

the initial ends often with short blunt conical spines extending

backward ; wall smooth ; sutures strongly limbate, distinct, sometimes

slightly raised above the general surface; aperture terminal, radiate.

Length up to 4 mm.
Distrihution.—This species, originally described by Vanden Broeck,

is a variety of F. alata D'Orbigny. It -occurs sparingly in the Gulf

of Mexico, and in a still more definite form in the Bowden Marl,

Bowden, Jamaica.

The following variety is more common.

Frondicularia sagittula—material examined.

Cat.
No.
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common than the typical form. It has occurred at several stations

in the Albatross collection from the Gulf of Mexico and oil the

Florida coast. Brady recorded this species from off Culebra Island,

West Indies, 395 fathoms (721 meters), and from off Bermuda, 435

fathoms (79G meters). Flint has recorded it at 198 and 210 fathoms

(363 and 384 meters), at stations D2399 and D2377, from both of

which I have also had material. The records of Goes are from the

Caribbean, 300-400 fathoms (549-732 meters). It seems therefore

to be a species confined to the warmer portions of the western At-

lantic and which is ' developed at depths ranging from 100-400

fathoms (183-732 meters).

The microspheric form of this species has the chambers arranged

in a coiled fashion and in such specimens a much more pointed form
is usually given to the base of the test. This is shown in some of

the early figures given by Goes, and is here shown, plate 21, figure 1.

This does not seem to be identical with the form named by D'Or-

bigny, FrondiculaHa alata, from the Mediterranean.

Frondicularia sagittula, var. lanceolata—material examined.

Cat.
Ko.
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FRONDICULARIA [?J TENERA (Bomemann).

Plate 21, fig. 5.

Under this name Heron-Allen and Earland record and figure '* a

single specimen from off the west coast of Scotland. There seems

to be some doubt as to the exact origin of this specimen and whether

it might have been a fossil or not.

Subfamily 3. Polymorphininae.

Test polythalamous ; chambers usually arranged in an irregular

spiral, in later growth sometimes approaching a biserial arrange-

ment or sometimes uniserial; surface smooth or ornamented by

spines or costae; aperture radiate.

This subfamily includes the genus Polymorphina and its closely

allied form Diniorplnna.

Genus POLYMORPHINA D'Orbigny, 1826.

Poli/morphina D'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 265.—H. B. Brady,

Pakxer, and Jones, Trans. Linn. Soc. London, vol. 27, 1870, p. 197, et

seq.—H. B. Br.vdy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

557.—Chapman, The Foraminifera, 1902, p. 199.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 3, 1913, p. 83.

Description.—Test more or less rounded, usually not equilateral;

chambers few, obliquely placed in a more or less spiral arrange-

ment; aperture terminal, radiate; wall calcareous, perforate, either

smooth or variously ornamented with spines, costae, or tubercles.

D'Orbigny divided this genus into several subgenera, none of

which are at the present time recognized. The literature of this

particular genus is more complicated than that of most of the

genera, due largely to the fact that so many of the species have

a smooth wall without ornamentation and specific characters have

to be based almost entirely on the outline and arrangement of the

chambers of the test. Allowing for the variation thought to occur

in this and other groups of earlier authors, and the lack of close

application of names in later work, the number of forms placed

under almost any of the smooth species is very great.

With the limited material at my disposal it is impossible to work

out many of these complex cases. I have therefore thought it best

simply to give the references under th^ various names to the Atlantic

records for the various species, and wait for the future to work out

their real relations. That the species of Polymorphina are prob-

abl}' as well characterized in their distribution as are other species of

other genera radiy be shown by such well characterized species as

Polymorphina myristiformis Williamson. This species, which has

a peculiar ornamentation, occurs in considerable numbers in a very

limited distribution about the British Isles and Western Europe,

'* Trans. Linn. Soc. London, ser..2, vol. 2, IDIG, p. I'GO, pi. 42, figs. 8-10.
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possibly also in tlie Mediterranean. It seems therefore that other

species of this genus when their characters are clearly defined and

plenty of material is available for examination, will be found to

have distributions equally clearly delimited, as in the case of other

species of the foraminifera.

POLYMORPHINA LACTEA (Walker and Jacob).

Plate 39, figs. 9, 11.

" Serpula tenuis ovalis laevis " Walker and Boys, Test. Min., 1784, p. 2,

pi. 1, fig. 5.

" Polymorpha Subcordiformia vel Oviformia " Soldani, Testaceographia,

vol. 1, pt. 2, 1791, p. 114, pi. 112, figs. 11, nn, etc.

Serpula lactea Walker and Jacob, Adams' Essays, ed. 2, 1798, p. 634, pi.

24, fig. 4.

Vermiculum lacteum Montagu, Test. Brit, 1803, p. 522.

Polymorphina lactea Magillivray, Moll. Aberd., 1843, p. 320.

—

William-
son (part), Rec. Foram. Great Britain, 1858, p. 71, pi. 6, fig. 147.

—

(The following are Atlantic records referred to this species).

—

Balk-
will and Wright, Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 549.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 559.—Balk-
will and Wright, Trans. Roy. Irish Acad., vol. 28, 1885, p. 345.—H. B.

Brady, Journ. Roy. Micr. Soc, 1887, p. 912.—H. B. Brady, Parker, and

Jones, Trans. Zool. Soc, London, vol. 12, 1888, p. 224, pi. 44, fig. 11.—

Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890, p. 178.

—

Wright,

Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 486.

—

Woodward, The
Observer, vol. 4, 1893, p. 144.—Wright, Irish Nat., vol. 9, No. 3, 1900,

p. 54.

—

Whiteaves, Geol. Survey Canada, 1901, p. 10.

—

Earland, Journ.

Quekett Micr. Club, ser. 2, vol. 9, No. 57, 1905, p. 216.—Balkwill and

Millett, Recent Foram. Gahvay, 1908, p. 6.

—

Heron-Allen and Ear-

land, Journ. Roy. Micr. Soc, 1907, p. 430 ; Proc Roy Irish Acad., vol.

31, pt. 64, 1913, p. 100, pi. 8, fig. 16; Trans. Linn. Soc London, ser. 2,

vol. 11, 1916, p. 264 ; Journ. Roy. Micr. Soc, 1916, p. 48.

The figure of Williamson may be taken as a typical western Euro-

pean form of this species. Under this name in the literature are to

be found a considerable collection of figures covering a variety of

things not all of which certainly can be one species. Such forms as

that figTired by Williamson occur on the coast of the British Isles,

and I have specimens of similar form from Iceland.

On the western side of the Atlantic another form is common in

shallow water especially off the New England coast. This is here

described.

POLYMORPHINA LACTEA (Walker and Jacob), var. NOVANGLIAE, new variety.

Plate 39, figs. 6-8.

Polymorpliina lactea Cushman (not Walker and Jacob), Proc. Boston Soc

Nat. Hist, vol. 34, 1908, p. 28.

Desc7ij)tion.—Variety differing from the typical in the form of

the test which is elongate, fusiform, the initial end rounded, aper-

tural end slightly drawn out, wall smooth; sutures not depressed.

Length up to 2 mm.
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Distribution.—Type-specimen from Cobscook Baj^, near Eastport,

Maine. I have had other specimens from off Trials Island, Eastport,

and Casco Bay, Maine, shore sands from Coffins Beach, Annisquam,

Massachusetts, and Newport, Rhode Island, and from the Woods
Hole region, all on the New England coast. It has also occurred

in Gaspe Bay, 30-40 fathoms (55-73 meters). This variety ap-

parently does not occur in the Albatross material of deeper water

farther south.

A specimen of a fistulose form is figured (plate 39, fig. 8) which

may possibly belong to this species. It is from off the New England
coast, Albatross station D2097.

Polymorphina lactea, var. novangliae—material examined.

Cat.
No.
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Poli/morphina communis H. B. Brady, Pakkeb, and Jones, Trans. Linn.

Soc. London, vol. 27, 1870, p. 224, pi. 39, figs. 10a, &.—H. B. Brady,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 568, pi. 72, fig. 19.—
Flint, Rep. U.S. Nat. Mus., 1897 (1890), p. 319, pi. 67, fig. 6.—
Wright, Irish Nat., vol. 9, No. 3, 1900, p. 55.

—

Hkron-Allen and Ear-
land, Proc. Roy. Irisli Acad., vol. 31, pt. 64, 1913, p. 101 ; Trans. Linn.

Soc. London, sor. 2, vol. 11, 191G, p. 265; Journ. Roy. Micr. Soc,

1916, p. 48.

Description.—Test slightly compressed, generally rounded, in-

itial end broadly rounded, apertural end slightly produced; cham-
bers comparatively few, inflated; sutures distinct and somewhat de-

pressed; wall smooth; aperture radiate.

Length up to 0.90 mm.
Distribution.—There are numerous records for this species from

the eastern Atlantic, and Flint has recorded it off the coast of

Georgia. I have had specimens from three Albatross stations which
may be referred to this species. They are from off the coasts of

Georgia and Florida.

PolymorpJiina communis—material examined.

Cat.
No.
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vol. 54. No. 16, 1910, p. 22.

—

Hekon-Axlen and Earland, Trans. Linn.

Soc. London, ser. 2, vol. 11, 1916, p. 263; Journ. Roy. Micr. Soc, 1916,

p. 48.—SiDEHOTTOM, Journ. Roy. Micr. Soc, 1918, p. 143.

Polymorphma lactea (Walker and Jacob), var. amygdaloides H. B. Brady,

Parker, and Jones, Trans. Linn. Soc. London, vol. 27, 1870, p. 214,

woodcuts.

There are numerous records for this species, especially in the east-

ern Atlantic, but in the Albatross collections I have had no material

which I can refer to this species.

POLYMORPHINA ANGUSTA Eyffer.

Polymorpliina angusta Egger, Neues Jahrbuch fiir. Min., 1857, p. 290, pi.

13, figs. 13-15.—H. B, Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1SS4, p. 563, pi. 72, figs. 1-3.—Woodward, The Observer, vol. 4, 1893,

p. 144.

—

Heron-Axlen and Earland, Journ. Roy. Micr. Soc, 1909,

p. 432.

The only record for this species from the western Atlantic is that

given bj^ Woodward from Mnemsha Biglit, Marthas Vineyard. This,

from a study of my own collection, is probably Polymorphina lactea

(Walker and Jacob), var. novangliae Cushman.
Heron-Allen and Earland record a single specimen, apparently

recent, from shore sands of Selsey Bill, Sussex. There are numerous

other records from Australia and the Indo-Pacific.

POLYMORPHINA EQUALIS D'Orbigny.

Plate 40, fig. 3.

PolymorpMna equalis D'Orbigny-, Ann. Sci. Nat., vol. 7, 1826, p. 265, No.

13.

—

Heron-Allen and Earland, Journ. Roy. Micr. Soc, 1916, p. 48.

Globulina aequalis D'Orbigny, Foram. F'oss. Vienne, 1846, p. 227, pi. 13,

figs. 11, 12.

Polymorphina gibba D'Orbigny', var. aequalis H. B. Brady', Parker, and
Jones, Trans. Linn. Soc London, vol. 27, 1870, p. 216, pi. 39, figs. 2c, d.

DescHption.—Test much compressed, generally rounded in outline,

about as broad as long ; chambers few, very slightly inflated ; sutures

distinct, very slightly depressed; wall smooth; aperture very slightly

produced, radiate.

Length up to 0.50 mm.
Disti'ibution.—I have placed under this species two specimens of

a flattened form which is somewhat similar to the figure given by
D'Orbigny in 1846. They are from two stations, one in the Gulf of

Mexico, the other off the coast of South America. The figured

specimen (plate 40, fig. 3) shows a fistulose form from the Gulf of

Mexico. There are numerous other records for the species, as the

above references show.



150 BULLETIN 104, UNITED STATES NATIONAL MUSEUM.

Polytnorphina equalis—material examined.

Cat.
No.
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Description.—Test elongate, fusiform, the initial end subacute,

apertural end tapering; chambers comparativel}' few, somewhat in-

flated; sutures distinct and slightly compressed; wall smooth; aper-

ture radiate.

Length up to 1 mm.
Distrihution.—This species has occurred at several stations in the

western Atlantic. It is recorded also from the eastern Atlantic.

"Wliether the two lots of material are really the same species or not

is questionable.

Polymorphina lanceolata—material examined.

Cat.
No.

17707
17708
17709
17710
17711

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of
speci-
mens.

Station.

D2174..
D2677..
D267.S..
D26,s9..

D2751 .

.

Locality.

38 15 00 N.; 72 03 OOW..
32 39 00 N.; 76 50 .30 W..
32 40 00 N.; 76 40 30 W..
39 42 00 N.; 71 15 30 W..
16 54 00 N.; 63 12 OOW..

Depth
ill

fath-
oms.

1,594
478
731
525
687

Bot-
tom
tem-
pera-
ture.

'F.

39.3
38.

7

Character of

bottom.
Abundance.

gy-m
gn.m
It. gy. oz
gn.m
bu.glob.oz..

Rare.
Rare.
Rare.
Rare.
Rare.

POLYMORPHINA OVATA D'Orbigny.

Plate 40, figs. 11, 12.

Polymorphina ovata D'Orbigny, Forara, Foss. Vienne, 1846, p 233, pi. 13,

figs. 1-3.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 564, pi. 72, figs. 7, 8.

—

Peabcey, Trans. Glasgow Nat. Hist. Soc,

vol. 2, 1890, p. 178.—Goes, Bull. Mus. Comp. Zool., vol. 29, 1896, p. 54.

Under this specific name Brady records specimens from a single

Challenger station off Culebra Island, West Indies, 390 fathoms

(713 meters). I have had it in West Indian material which seems

identical with this. It has been recorded from the eastern Atlantic,

as the above records will show.

POLYMORPHINA OBLONGA D'Orbigny.

Polymorphina ohlonga D'Okbigny, Foram. Foss. Vienne, 1846, p. 232, pi.

12, figs. 29-31.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 569, pi. 73, figs. 2, 4.—Flint, Rep. U. S. Nat. Mus., 1897 ( 1899),

p. 319, pi. 67, fig. 5 [?].

Flint records this species from off the southeastern coast of the

United States, but most of the material from this same station be-

longs to Polymorphina flintii Cushman. There arc many records

from Eastern Europe referred to P. ohlonga., Williamson's form,

which he described as P. lactea^ var. ohlonga^ and which by several

authors has been placed as a valid species.

It is obvious that with D'Orbigny's earlier name Williamson's

variety can not be used in a specific sense.

56148-23 11
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POLYMORPHINA PROBLEMA D'Orbigny.

Guttulhia prohlona D'Okbigny. Ann. Sci. Nat., vol. 7, 1826, p. 2G6, No.

14 ; Foram. Foss. Vienne, 1846, p. 224, pi. 12, figs. 26-28.

Polymorphina problema D'Okbigny, Modele, 1826, No. 61.—H. B. Brady,

Parker, and Jones, Trans. Linn. Soc, vol. 27, 1870, p. 225, pi. 39, figs.

11a, b.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

568, pi. 72, fig. 20 ;
pi. 73, fig. 1 ; .lourn. Roy. Micr. Soc, 1887, p. 913.—

Heron-Allen and Earland, Journ. Roy. Micr. Soc, 1916, p. 49.

This name seems to be one commonly used for almost any form

of smooth Poli/morphina that has the chambers much inflated and

projecting out from the general surface. Such forms are recorded

from many parts of the world, but do not seem to be present at

least in the form figured by D'Orbigny from the western part of

the Atlantic.

POLYMORPHINA ROTUNDATA (Borneniann).

GuttuHna rotundata Bornemann, Zeitsobr. deutsch geol. Gesell., vol. 7,

1855, p. 346, pi. 18, fig. 3.

Polymorphina rotundata H. B. Brady, Parker, and Jones, Trans. Linn.

Soc London, vol. 27, 1870, p. 234, pi. 40, figs. 19 a-e; text figures k, I,

7/1.—H. B-. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 570,

pi. 73, figs. 5-8.

—

Balkwlll and Wright, Trans. Roy. Irish Acad., vol.

28, 1885, p. 346.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p. 914.—
Wright, Proc Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 487 ; Irish Nat.,

vol. 9, No. 3, 1900, p. 55 ; vol. 11, 1902, p. 213.—Earland, Journ. Quekett

Micr. Club, ser. 2, vol. 9, No. 57, 1905, p. 217.

—

Cushman, Proc. Boston

Soc Nat. Hist. Soc, vol. 34, No. 2, 1908, p. 29.—Heron-Allen and
Earland, Journ. Roy. Micr. Soc, 1907, p. 434; Proc Roy. Irish Acad.,

vol. 31, pt. 64, 1913, p. 101 ; Trans. Linn. Soc London, ser. 2, vol. 11,

1916, p. 264 ; Journ. Roy. Micr. Soc, 1916, p. 49.

Rounded forms, such as are commonly referred to this species,

seem to be common on the coasts of the British Isles but are rare on

this side of the Atlantic. I have had specimens from the Woods Hole
region.

POLYMORPHINA SORORIA Reuss.

Plate 41, figs. 3-5.

Polymorphina {Outtulina) sororia Reuss, Bull. Acad. Roy. Belg., ser. 2,

vol. 15, 1862, p. 121, pi. 2, figs. 25-29.

Polymorphina sororia H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 562, pi. 71, figs. 15, 16 ;
pi. 73, fig. 15 ; Journ. Roy. Micr. Soc,

1887, p. 914.—Pearcey, Trans. Glasgow Nat. Hist. Soc, vol. 2, 1890,

p. 178.

—

Egger, Abli. kon. bay. Akad. Wiss. Miinchen, CI. II, vol. 18,

1893, p. 308, pi. 9, fig. 20.—Wright, Irish Nat., vol. 9, No. 3, 1900, p.

55.

—

Heron-Allen and Earland, Proc Roy. Irish Acad., vol. 31, pt.

64, 1913, p. 102 ; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 364

;

Journ. Roy. Micr. Soc, 1916, p. 48.

Desc7iptio7i.—Test somewhat longer than liroad, not compressed,

initial end subacute, somewhat broadly angled, apertural end slightly
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extended, somewhat truncate ; chambers few ; sutures distinct but not

depressed ; wall smooth ; aperture large, radiate.

Length up to 0.75 mm.
Distribution.—I have had the species or what seems to 1)e it from

several stations off the northeastern coast of the United States. It is

also recorded from various other parts of the world, and especially

from the coasts of the British Isles.

Fistulose forms have occurred at two of the stations.

Poliimorphina sororia—material examined.

Cat.
No.
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The above references give the only ones of this species for the

Atlantic from comparatively shallow water about the British Isles.

POLYMORPHINA THOUINI D'Orbigny.

Under this name Brady "*^ records specimens from the Estuary of

the Dee, based evidently on Siddall's specimens.

POLYMORPHINA COMPRESSA D'Orbigny.

Polymorphina compressa D'Orbigny, Foram. Foss. Vienne, 1846, p. 234

pi. 13. figs. 25-30.—H. B. Brady, Parker, and Jones, Trans. Linn
Soc. London, vol. 27, 1870, p. 227, pi. 40, figs. 12 a^A—Balkwili, and
Wright, Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 549.—H. B
Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 565, pi. 72

figs. 9-11.

—

Balkwill and Wright, Trans. Roy. Irish Acad., vol. 28

1885, p. 346.—H. B. Brady, Journ. Roy. Micr. Soc, 1887, p
914.

—

Wright, Proc. Roy. Irish Acad., ser. 3, vol 1, 1891, p
487.

—

Robertson, Proc. Nat. Hist. Soc. Glasgow, pt. 3, 1892, p
241.—Woodward, The Observer, vol. 4, 1893, p. 144.—Egger, Abh
kon. bay. Akad. Wiss. Miinchen, CI. II, vol. 18, 1893, p. 309, pi. 9

figs. 11-13.—Morton, Proc. Portland Soc, vol. 2, 1897, p. 119.—Wright
Irish Nat., vol. 9, No. 3, 1900, p. 55.

—

Whiteaves, Geol. Survey

Canada, 1901, p. 10.—Wright, Irish Nat., vol. 11, 1902, p. 213.—Ear-
land, Journ. Quekett Micr. Club, ser. 2, vol. 9, No. 57, 1905, p.

217.

—

Balkwill and Millett, Rec. Foram. Galway, 1908, p. 6.

—

Heron-

Allen and E.\rland, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913,

p. 101 ; Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 265 ; Journ.

Roy. Micr. Soc, 1916, p. 49.

I have found no typical Polymorphina compressa in the collec-

tions from the Western Atlantic. As the above list of references

will show, however, the species has been recorded many times from

the Eastern Atlantic, especially in the region of the British. Isles.

A reference to the few figures, however, will show what a diversity

of form specimens referred to this species have.

POLYMORPHINA CONCAVA Williamson.

Plate 40, fig. 9.

Polymorphina lactea (Walker and Jacob), var. concava Williamson,

Rec. Foram. Great Britain, 1858, p. 72, pi. 6, figs, 151, 152.

—

Sidebottom,

Mem. Proc. Manchester Lit. Philos. Soc, vol. 51, No. 9, 1907, p. 14,

pi. 3, fig. 89 ; vol. 54, No. 16, 1910, p. 22.

Polymorphina concava H. B. Brady, Parker, and Jones, Trans. Linn. Soc.

London, vol. 27, 1870, p. 236, pi. 40, figs. 22 a, &.—Balkwill and
Wright, Proc. Roy. Irish Acad., ser. 2, vol. 3, 1882, p. 549 ; Trans. Roy.

Irish Acad., vol. 28, 1885, p. 346.—H. B. Brady, Journ. Roy.

Micr. Soc, 1887, p. 914.

—

Wright, Proc. Roy. Irish Acad., ser. 3, vol.

1, 1891, p. 487.—Eabland, Journ. Quekett Micr. Club, ser. 2, vol. 9,

No. 57, 1905, p. 217.

—

Cushman, Proc. Boston Soc. Nat. Hist, vol. 34,

No. 2, 1908, p. 28.

—

Heron-Allen and Eabland, Journ. Roy. Micr. Soc,

1907, p. 431 ; Proc Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 102 ; Trans.

Linn. Soc. London, ser. 2, vol. 11, 1916, p. 264 ; Journ. Roy. Micr. Soc,

1916, p. 48.

« Journ. Roy. Micr. Soc, 1887, p. 913.
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Description.—Test compressed, of few chambers, one side convex,

the otlier nearly flat and expanded, apparently forming the attach-

ment to the surface of some foreign body; surface smooth; sutures

distinct, but very slightly if at all depressed; aperture radiate.

Diameter of the main portion usually not more than 0.60 mm.
Distribution.—This species was originally described from the coast

of the British Isles by Williamson. Most of the records for it are

from the same general region and in the Mediterranean. I have had
what seems to be the same species from the Woods Hole region.

POLYMORPHINA FLINTII. new species.

Plate 40, fig. 10.

Polymorphina compressa Flint (not D'Orbigny), Rep. U. S. Nat. Mus., 1897

(1899), p. 319, pi. 07, fig. 3.

Description.—Test oval or somewhat rhomboid, compressed ; cham-

bers arranged in an irregular biserial manner, four or five chambers

on each side in the adult, chambers somewhat inflated; sutures dis-

tinct, but very slightly depressed; wall smooth and polished, thick;

aperture terminal, radiate.

Length up to 2.30 mm.
DistHhution.—Type-specimen (U.S.N.M. Cat. No. 17691) from

Albatross station D2415, in 440 fathoms (805 meters), off the coast

of Georgia. Flint recorded this species as P. compressa from several

stations off the southeastern coast of the United States, from Cape

Hatteras southward. I have had specimens from Albatross stations

from the region southward from Nantucket to the Florida coast.

Brady records P. compressa from two stations in this general faunal

area, one off Bermuda, and the other off the West Indies, which may
probably belong here. So far as the material shows, this species

has not occurred in either the Caribbean or the Gulf of Mexico.

It is a large, well-characterized species in its more or less com-

pressed form, somewhat alternating chambers, and thickened test.

Polymorphina flintii—material examined.

Cat.
No.
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POLYMORPHINA EXTENSA, new name.

Plate 41, figs. 7, 8.

Polymorphina longicollis H. B. Brady (not Karrer), Quart. Journ. Micr.

Sei., vol. 21, 1881, p. 64 ; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

572, pi. 73, figs. 18, 19.

—

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

CI. II, vol. 18, 1893, p. 310, pi. 9, fig. 21 [?]—Chapman, Journ.

Linn. Soc. Zool., vol. 30, 1910, p. 414.—Cushman, Bull. 71, U. S. Nat.

Mus., pt. 3, 1913, p. 90, pi. 41, figs. 1-3.

Description.—Test elongate, fusiform, outline not lobulate, initial

end more or less pointed, apertural end produced into an elongate

cylindrical neck; chambers few, slightly inflated; sutures fairly dis-

tinct, but not depressed, except in the case of the last-formed one;

wall more or less hispid, last chamber especially more inflated and

more spinose.

Length up to 0.60 mm.
Distribution.—Brady records this species from three stations in

the North Atlantic, 1,125, 1,476, and 2,435 fathoms (2,057, 2,699, and

4,454 meters), and "the best examples of the species" occurring in

the South Atlantic at Challenger station 338, in 1,990 fathoms (3,640

meters). Therefore it seems probable that his figured specimens

came from that station. He also gives four stations in the South

Pacific, 1,375, 1,825, 2,075, and 2,425 fathoms (2,515, 3,338, 3,795,

and 4,436 meters). Egger recorded a specimen from off Mauritius in

411 meters (225 fathoms). His figure is poor, and it may not be the

same. Chapman records it from off Funafuti, 2,195-2,715 fathoms

(4,010-4,965 meters). I had material from the North Pacific which

I referred to this species, from off the Hawaiian Islands, in 1,670

fathoms (3,054 meters), and between Guam and Japan, in 1884 and

2,167 fathoms (3,446 and 3,963 meters). All the records for this

species therefore are in deep water. The two Albatross stations in

the Atlantic at which I have had specimens of this species, are in

1,362 and 1,395 fathoms (2,491 and 2,552 meters), agreeing with the

previous findings in their general depths. These are off the north-

eastern coast of the United States.
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POLYMORPHINA SPINOSA (D'Orbigmy).

Plate 41, figs. 1, 13.

Globulina spinosa D'Orbigny, Foram. Foss. Vienne, 1846, p. 230, pi. 13,

figs. 23, 24.

Polymorphina (Globulina) spinosa Egger, Neues Jahrbuch fiir Min., 1857,

p. 292, pi. 14, figs. 9, 10.—H. B. Bkady, Pauker, and Jones, Trans.

Linn. Soc. London, vol. 27, 1870, p. 243, pi. 42, figs. 36tt, b.

Polymorphina spinosa Balkwill and Wright, Trans. Roy. Irish Acad.,

vol. 28, 1885, p. 347, pi. 12, fig. 27.—H. B. Brady, Journ. Roy. Micr.

Soc, 1887, p. 915.

—

Heron-Axlen and PLvrland, Journ. Roy. Micr. Soc,

1909, p. 435, pi. 17, fig. 9.

The only recent records for the Atlantic seem to be from off the

coasts of the British Isles.

POLYMORPHINA RUGOSA D'Orbigny.

Plate 41, fig. 6.

Polymorphina rugosa D'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba,
" Foraminiferes," 1839, p. 138, pi. 2, figs. 14, 15.—H. B. Brady,

Parker, and Jones, Trans. Linn. Soc London, vol. 27, 1870, p. 237,

pi. 40, figs. 23 a-d.

Description.—Test slightly compressed, rounded, the apertural

end slighth^ tapering, making the entire test a little longer than

broad ; chambers few ; sutures rather indistinct ; surface ornamented

by numerous subspinose projections; aperture radiate.

Length up to 0.60 mm.
Distrihution.—I have had specimens from two Albatross stations,

one off the coast of Georgia, the other off the northeastern coast of

the United States, about the latitude of New York. D'Orbigny

originally described this species from shore sands of Cuba.

Polymorphina rugosa—material examined.

Cat.
No.
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translucent, with numerous longitudinal costae; aperture slightly

extended, radiate.

Length up to 0.75 mm.
DistHhution.—D'Orbigny originally described and figured this

species from the West Indies region recording it from the shore

sands of Cuba and Martinique. The only other records for it are very

typical specimens which- 1 obtained at numerous stations in the Tortu-

gas region of the Gulf of Mexico.

It is a very beautiful species, with a clear shell wall ornamented
with very delicate longitudinal costae, and apparently has a fairly

wide distribution in the West Indian region.

Polymorphina pulchella—material examined.

Cat.
No.
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Description.—Test subglobular; chambers indistinct; sutures in-

distinct, not depressed, surface ornamented with longitudinal costae,

frequently broken into short sections; apertural end with a slightly

projecting ring about the aperture.

Length up to about 0.50 mm.
DiMrihution.—The species is common about the southern portion

of the British Isles and more rare in the northern portion. Goes

does not record it from the Scandina\'ian region, and it has not oc-

curred in the western Atlantic collections I have examined. The

only records outside the British Isles seem to be that of Sidebottom

who had specimens referable to this species from off the Island of

Delos in the Mediterranean, and of Williamson, who quotes " Tene-

dos (Levant)."

The distribution of a striking species of this sort seems to show

that the fauna of the southern coast at least of the British Isles is

related to the Mediterranean, rather than to the western Atlantic.

I have had excellent material from Europe and if its distribution

included the western Atlantic, it would have surely been seen in the

Albatross collections.

Folymorpliina myristiformis—material examined.

Cat.
No.



160 BULLETIN 104, UNITED STATES NATIONAL MUSEUM.

Quekett Micr. Club, 1907, p. 132, pi. 10, fig. 4.—Bagg, Proc. U. S. Nat.

Mus., V(^. 34, 1908, p. 139.

—

Hebon-Allen and Earland, Journ. Roy.

Micr. Soc, 1909, p. 435.

—

Chapman, Proc. Roy. Soc. Victoria, vol. 22,

1910, p. 281.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 91,

pi. 41, figs. 6, 7.

—

Hekon-Allen and Eari.and, Trans. Zool. Soc. London,

vol. 20, 1915, p. 673.—SiDEBOTTOM, Journ. Roy. Micr. Soc, 1918, p.

143.—Cushman, Bull. 676. U. S. Geol. Survey, 1918, p. 54 ; Proc. U. S.

Nat. Mus., vol. 56, 1919, p. 619; Journ. Washington Acad. Sci., vol.

10, No. 7, 1920, p. 199; Publ. 311, Carnegie Inst. Washington, 1922,

p. 33, pi. 4, figs. 5, 6.

Description.—Test fusiform ; chambers several, inflated, with deep

sutures; wall ornamented with elongate, coarse costae, usually not

broken on the individual chambers ; aperture radiate, produced.

Length not exceeding 0.75 mm.
Distribution.—The only specimens I have had of this species from

the Atlantic have been from the Tortugas region. It is recorded

by Earland from Bognor, Sussex, England, a single specimen, and
by Heron-Allen and Earland from shore sands of Selsey Bill, Sus-

sex, England. Most of the records for the species are from the

Indo-Pacific. I have found fossil specimens which seem to belong

to this species from the Miocene and Oligocene of the Coastal Plain

region of the southeastern United States.

Subfamily 4. Uvigerininae.

Test composed of several chambers, typically spirally arranged,

especially in the earlier portion, later chambers often becoming

loosely arranged, or even uniserial; wall smooth or variously orna-

mented; aperture typically consisting of a neck with a definite

phialine lip.

In Uvigerina the spirally arranged chambers are typical, old age

characters appearing in the loss of ornamentation or in the tendency

to become loosely spiral as in U. interrupta. In Siphogenerina the

early chambers are spiral or biserial, especially well-developed in

the micospheric form, and the later development is uniserial.

Genus UVIGERINA D'Orbigny, 1826.

Uvigerina D'ORnicNY (type, U. piymea D'Orbigny), Ann. Sci. Nat., vol.

7, 1826, p. 268.—H. B. Brady, Rep. Voy. Challeiujer, Zoology, vol. 9,

1884, p. 573.—Chapman, The Foraminifera, 1902, p. 200.—Cushman,
Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 91.

Description.—Test elongate, spiral, consisting of numerous cham-

bers, usually arranged triserially, occasionally in later growth with

fewer than three chambers in each volution; wall calcareous, per-

forate, hyaline, smooth or ornamented with spines or costae or mod-
ifications of them; aperture w^th usually a tubular neck at the end

of which is a phialine lip.

The genus Uvigerina and its related genus Siphogenerina form
a very distinctive group. The triserial arrangement of tlie chambers
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with a tubular aperture and phialine lip will at once distinguish

Vvigerina from any other of the foraminifera. The ornamentation

usually consists either of longitudinal costae which may be more or

less interrupted or broken, or of spines. There is often a secondary

type of ornamentation developed, as in U. aculeata D'Orbigny where

the early condition of the test is longitudinally costate, but in the

adult a secondary wall is progressively laid down, finally covering

the entire test, the surface of which is ornamented by coarse spines.

Senescent characters appear most usually as a loss of ornamentation,

or in the placing of the chambers at a distance from one another, as

in JJ. interrupta H. B. Brady.

Geologically the genus does not seem to occur farther back than

the beginning of the Tertiary. From a study of the western Atlantic

material and of the fossil collections from the Coastal Plain of the

United States, it seems that the number of species of Vvigerina is

much greater than has been recognized. In the western Atlantic

they certainly have a very definite distribution and the characters

are very constant. Likewise in the fossil series species seem to be

rather limited in their vertical range.

UVIGERINA CANARIENSIS D'Orbigny.

Plate 41, figs. 14-16.

" Testae pineiformes minusculae " Soldani, Testaceographia, vol. 2, 1789,

p. 18, pi. 4, figs. E, F, G, H.

Vvigerina nodosa, var. /3. D'Orbigny, Ann. S'ci. Nat., vol. 7, 1826, p. 269,

No. 3.

Vvigerina canariensis D'Orbigny, Foram. Canaries, 1839, p. 138, pi. 1, figs.

25-27.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

573, pi. 74, figs. 1-3; Journ. Roy. Mlcr. Soc, 1887, p. 915.—Goes, Kongl.

Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, p. 52, pi. 9, figs. 489-

492.—Egger, Abh. kon. bay. Akad. WLss. Miincben, Cl. II, vol. 18. 1893,

p. 311, pi. 9, fig. 43.

—

Earland, Journ. Quekett Micr. Club, ser. 2, vol. 9,

1905, p. 218.

—

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol.

31, pt. 64, 1913, p. 103.

Description.—Test elongate, made up of numerous chambers,

spirally arranged, three chambers making up each whorl; chambers

inflated, rotund, distinctly separated externally by rather deep

sutures ; w^all smooth, occasionally the early chambers showing traces

of costae or spines; aperture usually with a tubular neck and broad

phialine lip; color grayish-white.

Length 1 mm. or somewhat more.

Distnhution.—D'Orbigny originally described this species from

the Canaries (shore sand of Teneriffe), and referred to it certain

forms he had previously found in the Mediterranean. In the Chal-

lenger collections Brady records it off Bermuda, 435 fathoms (796

meters), from the South Atlantic, off Buenos Aires, 1,900 fathoms
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(3,475 meters), and off the Cape of Good Hope, 150 fathoms (274

meters). He also gives records from the Pacific. It occurs rarely

about the British Isles, off Holy Island (Brady) ; estuary of the Dee
(Siddall) ; southwest of Ireland (Wright) ; off Bognor, Sussex (Ear-

land) ; Clare Island region of Ireland (Heron-Allen and Earland).

Goes recorded it from off the Azores, and Egger, in the Atlantic,

from off the Cape Verde Islands. There are numerous records for

its occurrence elsewhere but they are not included here.

On the western side of the Atlantic the only records are those of

Brady. I have had no smooth Uvigerinae from the Albatross col-

lections, nor did Flint.

UVIGERINA AMPULLACEA H. B. Drndy.

Plate 42, figs. 5, 6.

Uvigerina asperula Czjzek, var. ampullacea H. B. Bkady, Rep. Voy. Chal-

lenger, Zoology, vol. 9, 1884, p. 579, pi. 75, figs. 10, 11.

—

Flint, Rep.

U. S. Nat. Mus., 1897 (1899), p. 320, pi. 68, fig. 5.

Description.—Test composed of a group of chambers, making a

test broadly rounded at the base and with an oval form, compact,

followed by one or two chambers somewhat detached from the gen-

eral mass; sutures slightly depressed; wall finely spinose, the

apertural end of the last-formed chamber somewhat drawn out into

a tapering neck, with a slightly phialine lip.

Length slightly less than 1 mm.
Distrihiition.—Brady described this species as a variety of U.

aspeimla Czjzek. His records in the Challenger report include in

the Atlantic a station to the south of Ireland in 725 fathoms (1,326

meters) ; off Culebra Island, West Indies, 390 fathoms (713 meters),

and off the coast of South America in 350-675 fathoms (640-1,234

meters). He also gives stations in the South Pacific 410-620

fathoms (750-1,134 meters). Flint's specimens were from off the

coast of Brazil. I have had specimens referable to this species

from the Gulf of Mexico, the Caribbean, and off the coast of Brazil.

It is recorded from other parts of the world, especially in the

Pacific where it may occur.
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UVIGERINA AUBERIANA D'Orbien^.

Plate 42, figs 3, 4.

Uviffcjina aubcriana D'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba,

1839, " Foraminiferes," p. lOG, pi. 2, figs. 23, 24.

Desci^ption.—Test elongate, rapidly tapering from the narrow

base to the greatest breadth somewhat above the middle; periphery

lobulate; chambers inflated; sutures depressed, distinct; wall orna-

mented, closely set with fine spinose projections; the last-formed

chamber somewhat smoother and of lessened diameter; apertural

end tapering, with an elongate neck which is spinose, ending in a

phialine lip.

Length up to 1 mm.
Distrihutlon.—D'Orbigny described this species from shore sands

of Cuba, Jamaica, and Martinique. Brady records it from south of

Rockall Bank in G30 fathoms (1,152 meters). His figure, however,

is not like the typical form of the species as developed in the "West

Indies. I have specimens which may be referred to this species from
stations oif the coast of the Lesser Antilles.

It is probable that the material from Abrohlos Bank off Brazil,

of Brady, Parker, and Jones ^^ is this species, the smoother form

(fig. 5) possibly var. laevis Goes.

Uvigerina auberiana—material examined.

Cat.
No.
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Uvigerina auheriana, var. laevis—material examined.

Cat.
No.
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UVIGERINA FLINTII, new species.

Plate 42, fig. 13.

Uvigerina tenuistriata Flint (not V. tenuistriata Reuss), Rep. U. S. Nat.

Mus., 1897 (1899), p. 320, pi. 68, flg. 1.

Description.—Test somewhat elongate, not more than twice as

long as broad, fusiform or oval; chambers rather obscure; sutures

only slightly depressed and partially hidden by the ornamentation

of the surface which consists of numerous very fine longitudinal

costae only slightly raised above the general surface, the whole test

thin and translucent, shining; af)ertural end slightly depressed, the

apertural neck with its base in this hollow, the outer end with a

flaring lip, the sides of the neck with two or three ringlike projec-

tions.

Length up to 0.65 mm.
D 1stnh lit i071.—Type-specimen (U.S.N.M. Cat. No. 17039) from

Albatross stations D2641, in 60 fathoms (110 meters), off Carj^sfort

Light, Florida. It also occurred in typical form at other stations

about southern Florida, one off the coast of Georgia and one in the

Caribbean Sea off Yucatan.

This is a very distinctive species and is evidently limited to the

warmer portions of the western Atlantic, unless, as is the case of

other species, it may extend westward into the Indo-Pacific.

The whole appearance is distinctive, in the very slightly lobulate

outline, the sunken neck, the plates of the outside of the neck, the

shining, translucent character of the test, and the fine ornament-

tation.

Flint has this species from this same station and referred it to

U. tenuistriata Eeuss. This is probably the species Goes figures

and refers to U. 'pygmaea.''^

Uvigerina flintii—material examined.

Cat.
No.
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form test with numerous, rather low, rounded costae, closely con-

forming to the contour of the chamber, the later chambers roughened

but without costae. The types were fossils from the region of

Sienna, Italy.

Except for the species here named XJ . yeit'egrina^ costate Uvigerinae

from the Western Atlantic are very rare. I have scattered specimens

from a few stations, none of which can be specifically identical with

that of D'Orbign}^ After reviewing specimens of costate forms

from various parts of the present ocean and from the Tertiary, I am
convinced that there are several distinct forms with definite distribu-

tions that have all been included at various times under this name of

D'Orbigny.
UVIGERINA PEREGRINA. new »pecie8.

Plate 42, figs. 7-10.

Uvigerina pygmaea Flint (not U. pigmea D'Orbigny), Rep. U. S. Nat.

Mus., 1897 (1899), p. 320, pi. 68, fig. 2.

Description.—Test elongate, about 2^ times as long as broad,

widest in the middle, ends rounded; chambers fairly numerous, in-

flated, distinct; sutures depressed but the line of the suture in-

distinct; wall ornamented with longitudinal costae, about 10 on a

full-grown chamber, those of each chamber usually not continuous

with those of adjacent chambers, high and very thin and sharp, to-

ward the base and apertural ends of the test becoming broken up
into spinose or irregular short portions ; the wall between the costae

and the costae themselves distinctly granular; aperture circular at

the end of a distinct cylindrical neck, often spinose and with a

phialine lip.

Length up to 0.85 mm.
Distribution.—Type-specimen (U.S.N.M. Cat. No. 17574) from

Albatross station D2029, in 1,168 fathoms (2,136 meters), off the

northeastern coast of the United States. This is a very common
species in the cool waters of moderate depths off the northeastern

coast of the United States, and at a very few stations just south of

Cape Hatteras. It occurs in great numbers, making up a decidedly

important proportion of the bottom material.

It is very different from typical U. pigmea D'Orbigny, as a refer-

ence to D'Orbigny's figure and model will show. Our species may
be distinguished by the high plate-like costae, the very granular sur-

face, even of- the costao, spinose or broken plates at the apertural

and initial ends, and the often spinose neck. It is represented fur-

ther southward by the following variety.
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Uvigerina peregrina—material examined.

Cat.
No.
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UVIGERINA PEREGRINA, new species, var. BRADYANA, new variety.

I'late 42, fig. 12.

Descriptio7i.—Variety differing from the typical in the more

elongate and slender test, the much lower costae, and the less coarsely

punctate test.

Length uj) to 1 mm, or slightly more.

Distribution.—Type-specimen (U.S.N.M. Cat. No. 17465) from

Albatross station D25G8, in 1781 fathoms (3257 meters) , off the north-

eastern coast of the United States. The same variety has occurred

at several other stations in the same region but not elsewhere.

This is distinct from the typical form and might be referred by

some authors to U. tenuistiiata. In the Challenger Summary of

Results volume, U. tenuistriata is recorded from off Bermuda and

off the northeastern coast of the United States, and these records

iwaj be our variety.

Uvigerina peregrina, var. bradyana—material examined.

Cat.
No.
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Vvigerina peregrina, var. parvula—material examined.

Cat.
No.
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angle of South America into the Caribbean and Gulf of Mexico, one

south of Cape Hatteras, and another south of the hxtitudc of New
York.

It is evidently a species with a southern range and occurring in

warm waters. It may also be found to extend to the Indo-Pacific

where Uvigerina angulosa has been recorded. The last-formed

chambers in their loose arrangement, the rather coarse costae, the

small size and thin hyaline test, will distinguish it from either the

typical British U. angulosa^ or the western Atlantic form of

that species. It is probably the same as that I have recorded from

the Pleistocene of Panama^" and from the Pliocene, Waccamaw
formation on Waccamaw River, South Carolina.^^ It resembles the

Pacific collections I have had from off Hawaii and elsewhere.^-

Uvigerina occidentalis—material examined.

Cat.
No.
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fiir Min., vol. 1, 1901, p. 120, pi. 5, fig. 3.—Whiteaves, Geol. Survey
Canada, 1901, p. 10.

—

Chapman, Journ. Linn. Soc. Zoology, vol. 28, 1902,

p. 403.—MiLLETT, Journ. Roy. Micr. Soc, 1903, p. 269.—Earland,
Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 218.

—

Chapman,
Journ. Quekett Micr. Club, ser. 2, vol. 10, 1907, p. 132, pi. 10, fig. 5.—
Hekon-Allen and Eakland, Journ. Roy. Micr. Soc, 1907, p. 436.

—

Side-

bottom, Mem. Proc Manchester Lit. Philos. Soc, vol. 52, No. 13, 1908,

p. 1, pi. 1, fig. 4.

—

Chapman, Subantarctic Ids. New Zealand, 1909, p.

349 ; Proc Roy. Soc Victoria, vol. 22, new series, pt. 2, 1910, p. 281.

—

SiDEBOTTOM, Mem. Proc Manchester Lit. Philos. Soc, vol. 54, No. 16,

1910, p. 23.

—

Chapman, Journ. Linn. Soc. Zoology, vol. 30, 1910, p.

414.—Bagg, Bull. 513, U. S. Geol. Survey, 1912, p. 75, pi. 22, fi-s. 2

a-f.

—

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt.

64, 1913, p. 104.—Pearcey, Trans. Roy. Soc Edinb., vol. 49, 1914, p.

1024.

—

Chapman, Biol. Res. Endeavour, vol. 3, pt. 1, 1915, p. 25.

—

Heron-Allen and Earland, Trans. Zool. Soc London, vol. 20, 1915,

p. 676; Trans. Linn. Soc London, ser. 2, vol. 11, 1916, p. 266; Journ.

Roy. Micr. Soc, 1916, p. 49.—Chapman, Rep. Sci. Invest., 1916, (1917),

pp. 32, 44, 67, pi. 3, fig. 22.—Sidebottom, Journ. Roy. Micr. Soc, 1918,

p. 147.

Uvigerina angularis JIestayer, Trans. New Zealand Inst., vol. 48, 1916, p.

129.

Uvigerina pygmaea D'Orbigny, var. angtdosa Parker and Jones, Philos.

Trans., vol. 155, 1865, p. 374, pi. 13, fig. 58 ;
pi. 17, fig. 66.

Description.—Test elongate, tapering toward either end, com-
posed of numerous chambers, three making each whorl; chambers

compressed at two sides, making a decided angle in the middle and
making up a trifacial test, triangular in end view and section ; wall

more or less costate, usually the costae numerous and distinct;

aperture with a short tubular neck and with a phialine lip usually

more developed on the outer side.

Length up to 1 mm.
Distribution.—From the above synonymy it will be seen that this

species is apparently very widely distributed. Just how many of

the above references are to typical material it is impossible, without

a study of the originals, to really determine. In the Atlantic the

species is well developed and characteristic of the comparatively

shallow waters of western Europe. On the western side of the At-

lantic it is well developed and abundant only on the northeastern

coast of the United States, with scattered records in the colder

waters nearly as far south as Cape Hatteras. It is most abundant
in waters of 100-300 fathoms (183-549 meters) off the New Eng-
land coast, and to or beyond the Grand Banks. It is a thick-walled

form with somewhat rounded angles, differing in these particulars

from European material.

The species is replaced in the warm tropical waters of the Gulf
of Mexico and Caribbean by another species, as it is in the Ter-

tiary of the Coastal Plain of the southeastern United States. It is
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to be suspected that many of the records from various parts of the

world when carefully compared with typical material from western

Europe will be found to be different.

The form originally described by Brady as TJ . spinipes H. B.

Brady and later referred to U. angulosa as a variety, has not been

found in the Atlantic and is evidently a distinct Pacific species.

TJvigerina angulosa—material examined.

Cat.
No.
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Description.—Test elongate, composed at least in the microspheric

form of a series of chambers arranged tri- or bi-serially, followed

by a later iiniserial development ; walls hj^aline and perforate ; aper-

ture in the uniserial portion central and terminal, usually with an

elongated neck and flaring lip ; interior of the chamber with a tubular

connection running from the base of the apertural neck to the lip of

the aperture below; wall smooth or ornamented by costae, pits, etc.

Both microspheric and megalospheric forms occur in the various

species of this genus. In the microspheric form the early chambers

are biserial or triserial, and there is usually a considerable number of

them before the adult uniserial development takes place. In the

megalospheric form the uniserial condition is taken on much earlier,

after only a few of the triserial or biserial chambers are developed.

The genus seems to be limited to the Tertiary, and in the present

oceans is best developed in tropical waters under 500 fathoms (914

meters) in depth.

SIPHOGENERINA ADVENA Cushman.

Plate 42, fig. 15.

Siphogenerina advena Cushman, Publ. 311, Carnegie Inst. Washington,

1922, p. 35, pi. 5, fig. 2.

Description.—Test elongate, somewhat compressed, early portion

either triserial or biserial, later portion, which makes up the larger

portion of the test, uniserial ; chambers numerous, distinct, inflated

;

sutures somewhat depressed, the early portion and a part of the

uniserial portion with fine, longitudinal costae, more or less broken,

followed by two or three chambers slightly spinose, after which the

remaining chambers are smooth and very finely punctate; aperture

elliptical, each one connecting with the preceding by an internal

funnel-shaped tube.

Length up to 0.65 mm.
Distributio7i.—This species which was found to be common in

the Tortugas region of southern Florida has occurred at two
stations in the Albatross Atlantic collections. One of them is in the

western part of the Caribbean off Central America, the other off

the Carolina coast. This is the general distribution of many
species that extend throughout the West Indian region and along

the coast of South America so that this species probably occurs

widely distributed in this general region.

Goes in 1896 ^^ gave a new name Sagrina pygmaea Goes to a small

species recorded by him from the Caribbean in 300 fathoms (549

meters). This was originally figured as '''' Textularia Pennatula,

var. aculeata forma Bigenerina.^^ ^* Goes's figure does not show the

"Bull. Mus. Comp. Zool.. vol. 2D, p. 51.

** Goes, Kongl. Svensk. Vet. Akad. Handl., vol. 19, no. 4, 18S2, p. 79, pi. 5, flgs.

1G5, 166.
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ornamental character of this species nor does his description give

an adequate opportunity to make the identity of the two certain.

Siphoffenerina adveiia—material examined.

Cat.
No.
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Siphogenerinn raphanus—material examined.

Cat.
No.
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Abrohlos Bank, 260 fathoms (476 meters) (Parker and Jones), in the Red
Sea, 580 fathoms (1,061 meters) ; in the Southern Ocean, off Prince Edward
Island, 50 to 150 fathoms (91 to 274 meters) ; and in the South Pacific, off
Tahiti, 420 fathoms and 620 fathoms (768 meters and 1,134 meters) : ofC Ki
Islands, 580 fathoms (1,061 meters) ; and off Kandavu, Fiji, 255 fathoms (460
meters).

He later in 1887 records it from shallow water off the coast of the
British Isles. It is also recorded in the Atlantic from the Norwe-
gian Sea (Goes) and off the west of Scotland (Heron-Allen and
Earland). Sidebottom records it from the east coast of Australia
in 465 fathoms (850 meters), Bagg from off the Hawaiian Islands,

and I have recorded several stations in the Western Pacific. The
Albatross collections show it to be present at five stations, one off

the coast of Georgia, one between Cuba and, Yucatan, and three in

the Caribbean. These, as the table shows, are in considerable

depths.

This shows a very wide distribution for this species. A study

of the Atlantic specimens and a comparison of them with the other

material available shows the following results. Our Albatross

specimens from the Atlantic seem to be more compressed, the

uniserial portion smaller in comparison and of fewer chambers, and
the reentrants of the basal portion of the chambers reduced or

wanting. The original figures of Parker and Jones show this char-

acter and not that of the Pacific specimens. One of the original

stations of Parker and Jones was the Abrohlos Bank and it is to be

suspected that the figured tj'pe specimen came from this locality.

This is more strongly indicated by a comparison of this type figure

with that given in 1888 from the Abrohlos Bank, The two strongly

suggest that both figures may have been drawn from the same
specimen. The figure given by Goes in 1894 from the Atlantic is

also of this form. Brady's figures and mine from the Pacific have
the cylindrical form, the greater proportion of the uniserial devel-

opment, and the deeply incised ventral border to the chambers.

This suggests, therefore, that there is a varietal form in the Pacific.

Siphogenerina dimorpha—material examined.

Cat.
No.
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Subfamily 5. Ramulininae.

Test composed of bi'anching tubular masses with rounded cham-

ber-like portions at irregular intervals.

Genus RAMULINA Rupert-Jones, 1875.

R(iitiii]i)i<i lvUPEUT-.JoNE.s (type, R. hicvis Rupert-Jones) in Wright, Rep.

Proc. Belfast Nat. Field Club, 1S73-1S74, App. Ill, 1875, p. 88 (90).—
Chapman, The Foraminifera, 1902, p. 201.—Cushman, Bull. 71, U. S.

Nat. Mus., pt. 3, 1913, p. 110.

Dcscnption.—Test free, branching, consisting of more or less

rounded chambers connected by long stoloniferous tubes; wall

hyaline.

This genus includes rather ill-defined forms, suggesting the so-

called " wild growth " seen in tlie final chambers of certain species

of Poli/morphina. Just what its relations are to the rest of the

Lagenidae is not really determined. It seems to occur in the

Jurassic and there are one or two recent species.

RAMULINA PROTEIFORMIS Flint.

Ramulina protciformis Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 321, pi.

68, fig. 7.

Description.—Test calcareous, extremely thin and fragile, very

finely perforated; surface smooth; in form very irregular and
variable, sometimes branching, sometimes with more or less numerous
short digital processes, imperfectly segmented, the segments inflated

into a great variety of shapes.

Distrihiition.—I have seen the specimens which Flint had of this

species from the Gulf of Mexico, but have no additional stations for

the species.

RAMUUNA GLOBUUFERA H. B. Brady.

Ramulina globuUfera H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879,

p. 58, pi. 8, tigs. 32, 33; Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 587, pi. 76, figs. 22-28; Journ. Roy. Micr. Soc, 1887, p. 915.—
Egger, Abh. kon. bay. Akad. Wiss. Miinchen, CI. II, vol. 18, 1893, p.

310, pi. 9, fig. 62.

—

De Amicis, Naturalista Siciliano, ann. 14, 1895, p.

112, pi. 1, fig. 14.—Chapman. Proc. Zool. Soc. London, 1895, p. 36;

Journ. Roy. Micr. Soc, 1896, p. 582, pi. 12, figs. 3-6.—Jones and Chap-
man, Journ. Linn. Soc. Zool., vol. 26, 1897, p. 340, figs. 5-22.—Eggeb,
Abh. kon. bay. Akad. Wiss. Miinchen, Cl. II. vol. 21, 1899, p. 135, pi. 2,

fig. 2; pi. 22, fig. 33.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p.

321, pi. 68, fig. 6.—MiLLETT, Journ. Roy. Micr. Soc, 1903, p. 274.—
Benham, Trans. New Zealand Inst, vol. 37, 1904 (1905), p. 300.—
Chapman, Trans. New Zealand Inst., vol. 38, 1905 (1906), p. 99.—
Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 110, pi. 39, fig. 1.—
Mestayek, Trans. New Zealand Inst., vol. 48, 1916, p. 129.

—

Side-

bottom, Journ. Roy. Micr. Soc, 1918, p. 149.

—

Cushman. Proc U. S.

Nat. Mus., vol. 56, 1919, p. 620.
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Description.—Test free, branching, composed of nearly o;lobiilar

chambers connected by stolon-like tubes ; wall hyaline, usually

hispid; apertures tubular, often several to a sinj^le chamber.

Length up to nearly 2 mm.
JJistribufion.—There are several records for this species in the

Atlantic, but I have not found any material which I could refer to it.
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EXPLANATION OF PLATES.

Plate 1.

Figs. 1.2. Laffcna aciiticosta. X50. Front views. 1)2395.

3. Laiit'ua avuticostu. X50. Front view. In 8 fathoms, off Cape
Porpoise, Maine.

4. Lagena advcna. X50. Front views. D21.j0.

5. Lagena apivulata. XT."). «, front view; h, apertural view. After

H. B. Brady.

6-8. Lagena aspera. XIOO. Figures 7 and 8. alniormal specimens. After

Balkwill and Wright.

9. Lagena hicarinata. XIOO. a, front view; h. apertural view. After

Balkwill and AVriglit.

10. Lagena botelliformis. X75. After H. B. Brady.

11. Lagena catrniilafa. After Williamson.

12,13. Lagena ea-stanea. X50. Front views. D2144.

14. Lagena {:-7(r(/.s«//.s-. X120. After Heron-Allen and Earland.

1.5. Lagena ehivata. After Williamson.

36. Lagena losfntfi. After Williamson.
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Plate 2.

Fig. 1. Lugcnu costatd. XIO". «, front view; //, aiiertui'al vii'w. After

Balkwill and Wright.

2. Lagena costata. XIOO. Bilocular specimen. After Balkwill and

Wright.

3,4. Lagena crenata. XIOO. "Typical form." Figure 3, "specimen

with very few crenations." After Balkwill and Wright.

5-7. Lagena cuniUlneata. XIOO. After Balkwill and Wright.

8. Lagena curvUineata. XIOO. a and b, opposite sides of same speci-

men. After Balkwill and Wright.

9. Lagena enrrilineata. X75. After Heron-Allen and Earland.
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Plate 3.

Fig. 1. Lagena cymbuht. X200. a, apertural view, 6, viewed from below;

c, side view. After Heron-Allen and Earland.

2. LfKjcna distouKi. X75. After Heron-Allen and Earland.

X40. D2112.

X40. D27.54.

X120. " Globosa type.

3. Lugoia (listoiiia.

4. Lagena elo)igata.

5. Lagena falcata.

lOarland.

6. Lagena falcata.

Earland.

7. Lagena falcata.

Earland.

8. Lagena costata.

After Heron-Allen and

X200. "Oval type." After Heron-Allen and

X IGO.

X 1.jO.

Short form." After Heron-Allen and

a. front view; h. apertural view. After

Heron-Allen and Earland.

9. Lagena fimbriata. X120. After Heron-Allen and Earland.

10. Lagena forficula. X200. After Heron-Allen and Earland.

11-13. Lagena flintiana. X50. Front views. D2144.
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Plate 4.

Fig. 1. La<jcna (flohosa. o, front view ; h, apertural view. After Wil-

liamson.

2. Lageiia (/lohosd. Viewed by transmitted ligbt. After Williamson.

3, 4. Litffciia gracilis. After Williamson.

5. Lagena gmciUima. X40. D2555.

6. Lagena hexagona. After Williamson.

7. Lagena hispida. X50. D2150.

8. Lagena hispida. X170. After Heron-Allen and Earland.

9-11. Lagena iota. X50. Figures 9 and 10, front views. Figure 11, side

view. D2041.

12, 13. Lagena Uicunata. X113. After Heron-Allen and Earland.
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Plate 5.

Figs. 1, 2. Lfif/cna lacrifnita. X150. After Heroii-Allen iind Earland.

o. Lariciia IneviH. X75. "Curved type." After Heron-Allen and

Earland.

4. LcKjcna lacvif!, var. nehuJosa. X50. D2144.

5. Lngcva }<ievi^. var. nebulosa. X50. D2713.

t). Lagena htfjenoides. XIOO. "Trigonal." After Balkwill and Wright.

7. Lagciia lageiioides. X40. D2150.

S. Lafjena hif/euoidcs. After Williamsun.

9. Lagcmi Idgoioides, var. tentdstriata. X120. "Trigonal specimen."

After Heron-Allen and Earland.

1(1. Lagciia liiicafd. After Williamson.

11. Lagena Iongisi)in(i. X40. D2394.

12. Lagena longisfjiHa. X40. 1)2097.



Plate 6.

Fig. 1. Ltifioui Jvcldu. a. front view; h. apertiiral view. After Williamson.

2. Lafiena Ivcida, var. After Williamson.

8. Lagena lyeUi. X75. After Heron-Allen and Earland.

4. Lagena DWicomsonii. X120. After Heron-Allen and Earland.

5. Lagena lineata. XIOO. After Balkwill and Wright.

6. Lagena lineata. XIOO. AVitli basal spine. After Balkwill and

Wright.

7, 8. Lagena lineata. XIOO. "Abnormal." After Balkwill and Wright.

9. Lagena marginata. X113. After Heron-Allen and Earland.

10-] 2. Lagena orhiginjana, var. elUptica. X50. Front views. D21.*>0.

]3. Lagena marginata, var. scmicarinata. X200. After Heron-Allen and

Earland.

14. 1.1. Lagena marginata, var. seniiinarginata. Fig. 14. XGO; tig. LI, X75.

After H. B. Brady.
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Pl.A'IK 7.

Figs. 1. il. I.'iaciia iiioiitafnii. XT"). " C(»iiii)resseil types." After Heron-Allen

and Earland.

3. Ldiiciiii iii(jiit(i(/ui. X75. "(ilobose type." Aftev He'-un-Allen and

Earland.

4. Ldf/ciia luargiiuifo-jjerforatd. X200. a, front view; h. side view.

After Heron-Allen and Earland.

5. Lafjeua millet tii. X120. After Heron-Allen and Earland.

6,7. Lor/ena orlji(iiiij<ni(i, var. caribacn. X50. Fig, G, front view; ng.

7, side view. D2144.

8, 9. Lagena orhignyana, var. carihaea. X50. Fig. S, front view; tig.

9, side view. D2144.

10. Lartena orhignyana, var. antiUca. X40. Front view. H79.

11. Lagcnu orhignyana, var. aniillca. X40. Front view. D2355.
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Plate 8.

Fig. 1. LagcHu maruiiKita. var. X40. 02150.

2. Lftf/eiia orbiginjaiia, var. variabilis. X50. Front view. D2097.

8. Lagena orbigiijiaiKi, var. X50. Front view. D25G4.

4. Lagena orbignyana, var. X50. Front view. D22G0.

5. Lagena orbigngana, var. clatlirata. X75. After Heron-Allen and

Earland.

6. Lagena ornata. X200. After Heron-Allen and Earland.

7. Lagena monUtgui. X75. a, front view; b, apertural view. After

Wright.

8. Lagena ornata. " Part of the peripheral carina." After William-

son.

9. Lagena ovum.. X75. After H. B. Brady.

10. Lagena ovum. X120. After Heron-Allen and Earland.

11. Lagena paradoxa. X50. D2.S52.

12, 13. Lagena perlurida. After Williamson.
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Plate 9.

Figs. 1,2. Ltn/oui prof en. X75. After Heron-Allen and Earland

3. Ldficiia pulcheUa. XIOO. "Trigonal." a, front view; }>. apertural

view. After Balkwill and Wright.

4. L(i</cua piilchcUa. var. hcxafioHO. X113. After Heron-Allen and

Earland.

r>, 6. Lngena quodrata. After Williamson.

7-11. Lagena renifonnis. X118. After Heron-Allen and Earland.

12,13. Lof/ena semilineato. X113. After Heron- Allen and Earland.

14. La(jena rizzae. X120. After Heron-Allen and P^arland.

15. Lagena semistriata. After Williamson.
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Plate 10.

Figs. 1,2. Iaidchu spuitiosa. X150. After Heron-Allen and Earland. Figure

2, "external shell broken away, showing internal structure."

3. La(jcna squamosa. After Williamson.

4. Lagena squamosa. XIOO. "Bilocular." After Balkwill and

Wright.

5,6. Lac/cna stvlUucm. X75. 5(/, front view; 5h, apertural view; Qa,

front view ; 6b, apertural view. After H. B. Brady.

7. Lagciia steicartii. X120. a, front view; h, apertural view. After

Heron-Allen and Earland.

8. Lagena sublagenoides. X40. D2377.

9. Lagena striata. After Williamson.

10. Lagena striato-punctata. XIOO. After Balkwill and Wright.

11. Lagena substriata. After Williamson.
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Plate 11.

Fig. ]. I.iificmi sulcata. XIOO. After Balkwill and Wright,

li. I.agena sulcata, var. ai>icuJata. X50. D2144.

.'). Lagena trigoiio-iiiari/iiiata. XIOO. After H. B. Brady.

4. Lagena trigono-iiiarginata. XIOO. a. front view; h. aiiertiiral

view. After H. B. Brady.

T). Lagena truncata. X75. After H. B. Brady.

6. Ljtgena trnncata. XTo. a. front view; h. aiieiTnral view. After

H. B. Brady.

7. Lagena ungiiix. X'i'20. a and 1). opiios'te sides; c side view. After

Heron-Allen and Earland.

8. Ljtgena iriUi(nns<,iii. XIOO. " Bilocular." After Balkwill and

Wright.

D. Laf/oia ?r////r/»/.so»/. XIOO. a. front view; h. apertnral view. After

ISalkwill and Wright.

ISO



Plate 12.

Fig. 1. Nodrmiriit fillform !<. X15. Side view. D2378.

2. Nodosaria fHifonnix. X15. Side view. D2614.

3, 4. A'orfo.sf/r/d coiuiiimris. X113. "Compressed or vagiunliiie form."

After Heron-Allen and Earland.

5-7. Nodosaria mucronata. Xli"). Side view. L)2041.

8. Nodosaria (Gland ulina ) Javvifiata, var. occidentals. X30. Side

view. D2003.

9. Nodosaria suhaniinlata. X2r). Side view D2682.

10. Nodosaria (fll(uidiiliii(i) lacriiiata, var. torrida. X30. Side view.

D239S.

11. Nodosaria atlantica. X30. Side view. D2400.

12. Nodosaria atlantica. X30. Side view of type specimen. D275G.

13. Nodosaria calomorijJia. X35. Side view. D2.'')43.

14. Nodosaria simplex. X120. Side view of peculiarly formed specimen.

After Heron-Allen and Earland.

15-17. Nodosaria cO)nmii)iis. X2.5. Side view.s. D2377."
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Plate 13.

Fig. 1. Xodosaria suh'<oliita. X2."). Side view of type specimen. D2751.

2. Xodosaria soliita. XI 20. Side view. After Heron-Allen and Ear-

land.

8-5. Nodosaria consobriiia. var. cmaciata. X15. Side view. D2399.

0. Xodosaria roemeri. X113. Side view. After Heron-Allen and Ear-

land.

7-9. Xodosaria mucronata. X15. Figures 7 and 8, side views of

microspherlc specimens ; figure 9, side view of megalospheric

specimen.
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Plate 14.

Fig. 1. Noclosaria flintii. X25. Side view. D2<JS2.

2-4. Nodomria interccUulnris. X30. Side views. Figure 3, young witli

only three cliambers developed ; figure 2, adult with four cham-

bers; figure 4, broken specimen showing final chamber. D2756.

5. Nodosaria comatula. X30. Side view. D2377.

6. Nodo,-nn-ia vertebraUs. X2.5. Side view. D2400.

7. Nodosai-la, species. X30. Side vie^v. D2614.

8. Nodosaria farcimen. X30. Side view. D2144.

9. Nodosaria antillea. X30. Side view of type specimen. D2fil4.

10. Nodosaria simplex. X30. Side view. D2763.

11. Nodosaria farcimen. X40. Side view. D2144.

12. Nodosaria advena. X2.3. Side view. 1)2089.

13. Nodosaria pauperata. X30. Side view. D2018.
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Plate 15.
•

Fig. 1. Xorlosaria rertebralis, var. albatrossi. X25. Side view. D2.377.

2. y<>doi<aria semiuuda. X2,5. a, side view; b, apertural view. After

Goe.s.

3. Nodosaria proxima. X50. Side view. D2262.

4. Nodusariaraphanistrnm, var. obsoleta. X8. Side view. After Goes.

5. Nodosaria striolata. o, side view; b, apertural view. After Goes.

6. Nodosaria raphaniis. X2.5. Side view. After Balkwill and Wright.



Plate 16.

Fig. 1. Nodofsarid pyrula. X25. Side view. After LJall^wlll mid Wfiuiil.

2,3. islodomria piiruJa. X2.5. Side views. D2314.

4. Nodosaria pi/nila. X2."). Side view. slr)win.u- the prolnculuni witli its

long spinose tip. D2377.

5. Nodosaria pyrula, var. scniirtifjosa. X25. Side view. 1)2378.

C). Nodosaria hispida. X50. Side view. After Balkwill and Wright.

7-*.). Vaf/iuiiliiia linearis. Side views. After Williamson.
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Plate 17.

Fig. 1. Nodosaria sublineata. X25. Side view. D2150.

2. Lingidhia armata. X200. Front view. After Heron-Allen and Ear-

land.

3. Nododoriu intcrccllulari.'s. XoU. Side view of last-formed chamber.

D2150.

4. Nodosaria hirsuta, var. aculcata. X25. Side view. D2399.

5. LinguUiut bicariiiaia. X176. Side view of specimen with three

chambers. After Heron-Allen and Earland.

6. LiiufuUna bicarinata. X176. Edge view. After Heron-Allen and

Earland.

7. Linc/ulina bicarinata. X170. Side view of normal specimen. After

Heron-Allen and Earland.

8. Lingulina seminuda. X2^^. Front view. D2760.

9. LinyuJina seniiiiiida. X30. Side view of another specimen. D2399.

10. Linfiulina pcUiicida. X120. Front view. After Heron-Allen and
Earland.

11. Linfiulina seminuda. X176. a. front view; b. side view. After

Heron-Allen and Earland.

12. Lingulina ijnadrata. X2()0. Front view. After Heron-Ailen and

Earland.
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Plate 19.

I"iG. 1. Lingulina carinata. X25. Front view of microspheric specimen

showing early coiling. From 40 fathoms oft Ajax Reef, Florida.

2. Lingulina carinata. X200. Front view. After Herou-AUen and

Earland.

3. Cristellaria marginnlinokles. X30. Side view. D2313.

4,5. Cristellaria albatroftsi. X15. Side views. D2203.
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i'LATE I'd.

I'iGS. 1.2. Frondicularia advena. X30. Figure 1, front view of microsplieric

specimen ; figure 2, front view of megalosplieric specimen. D2205.

3. Frondicularia. species. X30. Front view. D2192.

4. Frondicularia sagittula, var. lanceolatu. X25. Front view. D2399,
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Plate 21.

Fig. 1. Frondicularia sagittula, var. lanceolata. X30. Front view of mi-

crospheric specimen. D2400.

2. Frondicularia sagitlula. X30. Front view of megalospheric speci-

men. D2377.

3. Frondicularia pygmaca. X200. Front view. After Heron-Allen

and Earland.

4. Frnndicularia transluccns. X200. Front view. After Heron-Allen

and Earland.

5. Frondiculwria tcncra. X113. a, front view; &, side view; c, aper-

tural view. After Heron-Allen and Earland.

6. Frondicularia sidchoHoiiii. X200. Front view. After Heron-Allen

and Earland.

7. CristclUiria orbicularis. X30. Side view. D2415.
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• I'],ATE 22.

I'lG. 1. Cristcllarid d'orJiitinii. X2."i. Side view. D2GS2.

2. Cristellaria rotiiJata. X'2~k Side view. r>2o7T

3. Trifariiia bra<hii. a. side view; b. aiiertural view. After Uallvwill

and Wright.

4. Trifanna hradijl. XT"., (t. side view; h. ai)ertiiral view. After

H. B. Brady.

5-7. Trifarina bradi/i. X50. Side vievv's. D267T.

8. Trifarina bradiji. X7r). Side view. After H. W. r>rad.v.

0. Trifarina bradiii. X7ri. a. frdiit view: /). aiiiTlui-al view, .\fter

H. B. Brady.
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Plate 23.

Fig. 1. Cristellaria occidentalis, var. novangliae. X25. Side view of para-

type. D2237.
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Plate 24.

Fig. 1. Cristellaria occidentalis, var. novangliae. X25. Side view of liolo-

type. D2237.
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I'LATE 25.

Fig. 3. CristeUnrut occidciiialis, vur. lorriihi. X'lo. Side view. D2377.

2. CristeUarid occidental is. X-o. Side view. r>2()41.

o. CristeUarid occidcntalix, var. (ihihnita. X'27>. Side view. D2541.

4. CristeUarid (lihhd. X.'Jd. Side view. r>2;>T7.
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Plate 26.

Figs. 1, 2. CrisfcUarid occldoiidlis. X25. Side views. 1)2041.

3. CristcUaria d'orb i (/nil. X25. Side view. I)2GS2.
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Plate 27.

Fig. 1. CriftteUnria scj)tcnfrioiitilis. X20. Side view. D26S9.

2. CyistcJIaria scptoitrioiuilis. X20. Side view. D2202.
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I'LATE 28.

Fig. 1. CristeUaria rotulata. X20. Side view. D2399.

2. CristeUaria rotulata. X25. Side view. D2644.

3. CristeUaria siihniainUli(/era. X80. Side view. D2378.
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Plate 29.

Fig. 1. CristeUaria fonnosa. X25. Side view. D2150.

2. CristeUaria iota. X25. Side view. D2399.

207



I'LATE 30.

Fig. 1. Cristellarid iotn. X2."). Side view. D2399.

2. Cristellaria Iiirida. X25. Side view. D2.544.

3,4. Cristellaria itcregrina. X30. Side views. Figure 3, young speci-

men ; figure 4, adult specimen. D2202.

5. Cristellaria ohtusata, var. subaldfa. X25. Side view. H79.

6. Cristellaria formosa. X25. Side view of young. D2377.

7. Cristellaria calcar. X30. Side view. D2377.
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Plate 31.

Fig. 1. Cristclldiid until lea. X2.i. Side view. 1)2377.

2,3. Cri.steUaria ohtumta, var. sidialata. X20. Side views. D267S.

4,5. Cristellaria calcar. X30. Side views. Fi.uure 4. form witli inflated

test and very short spines. D2377.
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Plate 32.

Fig. 1. Cristellaria antiUea. X2.5. Side view. D237T.

2. Cristellaria limhato. X25. Side view. D2899.

3. CristeUaria limhata. X25. Side view of younger specimen. D2314.

4. CristeUaria suhaculcata, vai-. glahrata. X30. Side view. D2377.
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Platk 33.

I^"iG. ]. CristeUaria antillea. X25. Side view. D2377.

'1. CristeUaria snhaculeata, var. glabrata. X30. Side view. D2399.

3. CristeUaria subaculeata, var. glabrata. X30. Side view. D2377.
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Plate 34.

Fig. 1. Cristellaria antiUca. X25. Side view. D2377.

2. CrisieUaria subaculeata. X30. Side view. D2377.

3. CristeUaria subaculeata, var. glahrata. X30. Side view. D2377,
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Pr.ATE 35.

Fig. 1. Cristellaria aciitauricularis. X120. Side view. After Heron-Allen

iind Earland.

2. Cri.steUaria italica. X30. Side view. D2399.

3. Cristellaria crepidula. X30. Side view. D275<').

4. Cristellaria crepidula. X30. Side view. D2648.

5-7. Cristellaria italica. X30. Figure 5, front view; figure 6, side view;

figure 7, apertural view. D2399.

8,9. Cristellaria schloenhachi. X.30. Side views. D2150.

10. Cristellaria schloenhacJii. X30. Side view. D2400.
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Plate 36.

Fig. 1. Cristellaria converyens. X13. Side view. After Heron-Allen and
Earland.

2. Cristellaria convergens. X64. «, side view; h, front view. After

Heron-Allen and Earland.

3. Cristellaria convergens. Xl'S. Side view. After Heron-Allen and

Earland.

4. Cristellaria eoiivergcns. X3<). Side view. D2052.

5,6. Margiiniliiia glabra. X2."). Side view.s. After Balkwill and

Wright.

7-9. Margiiiulina hacheii. X2.5. Side views. D2425.
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Plate 37.

Fig. 1. Marginulina f/Iabra, var. obesa. X25. Side view. D2043.

2. Marginulina costata. X25. Side view. D2399.

3. Marginulina hacheii, var. eiiKiforwis. X2.5. Side view. D2648.

4. Marginulina striatula. X30. Side view. D2117.

5. VaginuUna legumen. X25. Side view. D2112.

0,7. Yaginulina spinigera. X20. Side views. D211.5.

S. VaginuUna spinigera. X25. Side view of young specimen. D2203.
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Plate 38.

Fig. 1. VcKjinuUna spinUjera. X15. Side view of old-age specimen. D2352.

2. VaginuUna bermudensis. X25. Side view of type specimen.

Cliallenger Bank, off Bermuda.

3,4. Taginulina americana. X20. Side views. D2415.
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Plate 39.

Fig. 1. VayiiinliiKt advena. X30. Side view. Off Sand Key, Florida.

2,3. Taginiilina advena. X25. Side views. D2641.

4. Tafiiiiuliiia advena. X25. Side view. Off Bell, Fowey, Florida.

5. Ta(iinulina peregrhia. X30. Side view. D2311.

6, 7. PoJymorpluna lactea, var. novangliae. X25. Side views. Cobscook

Bay, near Eastport, Maine.

S. Polinnorphina lactea, var. novangliae. X25. Side view of specimen

with fistulose last-formed portion. D2097.

9. Polijmorpluna lactea. Side view of young specimen. After

Williamson.

10. Polymorphina cylindroides. X64. o, front view; b, side view.

After Heron-Allen and Earland.

11. Poliimorphina lactea. X75. Side view of double specimen. After

Heron-Allen and Earland.
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Plate 40.

Fig. 1. Poliimorphina communis. X40. Front view. D2112.

2. Poliimorphina communis. X40. Specimen attached to fragment of

rock. D2639.

3. PoJymorphina equalis. X30. Front view of fistulose specimen.

D2395.

4,5. Polymorphina lanccolata. X40. Side views. D2174.

6. Polymorphina pulchella. X50. Front view. D2420.

7. Polymorphina lactea, var. ohlonga. X120. Side view, "depauper-

ate." After Heron-Allen and Earland.

8. Polymorphina lactea, var. ohlonga. a. front view: h. side view.

After Williamson.

9. Polymorphina concava. Views of opposite sides. After William-

son.

10. Polymorphina flintii. X25. Front view. D2415.

11. Polymorphina ovata. X25. Front view. After H. B. Brady.

12. Polymorphina ovata. X25. a, front view; h, apertural view.

After H. B. Brady.
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l'l>ATE 41.

Fig. ]. l'i,Ujni(>ii,hhui spinoMa. XIOO. Front view. After Heroii-Allen and
Eiirliind.

•2. Poliiniorjjliiita sororia. var. viispidata. X4U. Front view. D2150.
3. Pol!mori)Jii)ia sororia. X40. Fistulose form. D2713
4. Polfimorphinn sororia. X35. Front view. D2038.
5. Poli/morph ilia sororia. X40. Fistulose form. D2038.
0. Poiiimorphina nit/osa. X40. Front view of siiecinien attached to

small pebbles. D2112.

7. PoJi/)nori)hiiia exteiisa. X50. Side view. D2105.
8. Poh/niorpliiita c.rtcnsa. XoO. Side view. D2035.

9.10. Poliiiuorphiua iin/ristiformis. XoO. Front views. Off I'lyniduth.
Eng:land.

11.12. Poli/morijliiiia innristiformis. X50. After Heron-Allen and Earland.
13. Poii/niorpiiiiKi spinosa. XIOO. Front view. After P.alkwill and

Wriylit.

14-10. rvificrina caiiariexsis. Figure 14, XoO: figure 15. XOO; figure 16,
X75. After H. B. Brady.

17-20. Irif/eriii'i ainiiilosa. X30. 1)2078.
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Plate 42.

Figs. 1,2. Uvigerina seniicostata. X50. Side views. D2160.

3,4. Uvigerina auberiana. X40. Side views. D2754.

5. Uvigerina arnpullacea. X50. Side view. D2117.

6. Uvigerina arnpullacea. X40. Side view. HtjO.

7-9. Uvigerina pcregrina. X30. Front views. D201S.

10. Uvigerina peregrlna. X30. Front view. 1)2029

11. Uvigerina peregri)ia, var. pamila. X30. Front view. D2400.

12. Uvigerina pcregrina, var. bradyana. X30. Front view. D2568.

13. Uvigerina flintii. X30. Front view. D2641.

14. Siphogencrina raphanits. X30. Front view. D2ir)0.

15. Sipliogenerina advena. X50. Front view. D2150.

16. Siphogcnerina dimorpJw. X113. a, side view; J), apertural view.

After Heron-Allen and Earland.

17. Sipliogcnerina dimorpha. X.jO. Front view of niicrospheric speci-

men. D2150.

IS. Siphogcnerina dimorpha. X.jO. Front view of megalospheric spec)

men. D2614.
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Page.

abyssorum, Nodosaria 73

aculeata, Cristellaria 123

marginulinoides, Crislellaria 122

Nodosaria 92

hirsuta 92

Uvigerina 164

acuta, Fissurina 5

Lagena 5

acutauricularis, Cristellaria 124

acuticosta, Lagena 5

sulcata 5

advena, Frondicularia 141

Lagena 6

Nodosaria 79

Siphogenerina 173

Vaginulina 134

aequalis, Globulina 149

Nodosaria 78

Polymorphina gibba 149

alata, Frondicularia 143

lanceolata, Frondicularia 143

sagittula, Frondicularia 143

albatrossi, Cristellaria 120

Nodosaria vertebral is 87

americana, Vaginulina 135

amphora, Lagena laevis 11

Amphorina gracillima 23

lyelli 34

ampullacea, L^vigcrina 162

asperula 102

amygdaloides. Globulina 148

Polymorphina 1 IS

lactea 149

angulosa, Uvigerina 169, 170

angusta, Polymorphina 149

annectens, Lagena 7

antennula 6S

antillea, Cristellaria 115

Lagena orbignyana 40

Nodosaria 91

apiculata, Lagena 717

sulcata 58

Oolina 7

armata, Lingulina 97

articulata, Cristellaria HI

aspera, Lagena S

asperula, ampullacea, Uvigerina 1(52

Uvigerina 1"2

atlantica, Nodosaria 6S

auberiana, Uvigerina 163

bacheii, ensiformis, Marginulina 130

Marginulina 129

berraudensis, Vaginulina 136

Page.

bicarinata, Fissurina 8

Lagena 8

Lingulina 97

carinata 97

biloculi, Lingulina 94

carinata 94

botelliformis, Lagena S

bradyana, Uvigerina jieregrina 168

bradyi, Trifarina 99

calcar, Cristellaria 110. 115

Nautilus 115

calomorpha, Nodosaria 67

canariensis, Uvigerina 161

caribaea, Lagena orbignyana 41

carinata, bicarinata, Lingulina 97

biloculi, Lingulina 94

Lingul ina 94, 95

Nodosarina 95

seminuda, Lingulina 95

cassis, Cristellaria 115

Nodosarina crepidula 116

castanea, Lagena 9

catenulata, Entosolcnia squamosa 9

Lagena 9

chrysalis, Lagena 10

clathrata, Lagena orbignyana 42

clavata, Lagena 10

laevis 11

vulgaris 11

Oolina 10

comata, Nodosaria 83

comatula, Nodosaria 83

communis, Guttulina 147

Nodosaria 75

(Denta!ina) 75

Polymorphina 147

((iuttulinai 147

complanata, Nodosarina 143

Polymorphina 153

compressa, Cristellaria 120

Polymorphina 154, 155

concava. Polymorphina 1,54

lactea 154

consobrina, emaciata, Nodosaria 7S

Nodosaria 77

convergens, Cristellaria 106

costata, Entosolcnia 12

Lagena 12

Marginulina 132

seminuda, Lingulina 95

Sii)hogeiu'rina 174

costatus. Nautilus (Orlhoceras) 132

221



222 INDEX.

costulata, Nodosaria.

Page.

70

stipitata
"0

crenata, Lagena 12

crepidula, cassis, Nodosarina 116

Cristellaria 117

Nautilus 11"

Cristellaria 101

aculeata 123

ir.a"ginulinnides 122

ac-utauricularis 124

albatrossi 120

var 121

antillea 116

artictilata HI

calcar 110,115

cassis 115

compressa 120

convergens 106

crepidula 117

cultrata HI
d'orbigiiii 102

eshinata 116

formosa 110

gibba 105

hauerina US
iota Ill

italica 125

latifrons 126

limbata 122

lucida Ill

mainilligera 109

margimilincides 122

obtusata, subalata 119

03?identalis 102

glabrata 103

novangliae 104

torrida.

orbicularis.

105

101

peregrina 113

reniformis 102

rotulata 108

(Saracenaria) italica 125

schloenbachi lis

septentrionalis 107

subaculeata 1 23

glabrata 124

submamilligera 103

variabilis 113

vortex lOS

cultrata, Cristellaria Ill

curvilineata, Lagena 13

euspidata, Polymorphina sororia 153

cylindroides, Polymorphina 148

cymbula, Lagena 13

(Dentalina) communis, Nodosaria 75

Dentaliua legumen, linearis 137

mucronata SO

(Dentalina) obliqua, Nodosaria SO

Dentalina pauperata 72

(Dentalina) pauperata, Nodosaria 72

roemeri, Nodosaria 79

dimorpha, Sagrina 172, 175

Siphogenerina , 175

Uvigerina (Sagrina) 175

Dimorphina 172

distoma, Lagena 14

distoma-polita, Lagenasulcata 23

Page.

d'orbignii , ('rist ellaria 102

Robulina 102

echinata, Cristellaria 116

elegantissiina, Polymorphina 159

elliptica, Lagena orbignyana 42

elongata, Lagena 15

Miliola 15

emaciata, felsinea, Lagena 17

Nodosaria consobrina 7S

ensiformis, Marginulina bacheii 130

ensis, Marginulina 129

Entosolenia coslata 12

globosa 21

lineata 31

squamosa 52

lineata 31

marginata 39

lagenoides 30

lucida 33

ornata 44

quadrata 47

montagui 39

squamosa 51

catenulata 9

hexagona 24

striato-punctata 55

williamsoni 61

equalis, Poljinor] hina 149

extensa, Polymorphina 156

faba, Lagena 16

fasciata 16

falcata, Lagena 16

farcimen, Nodosaria 71

fasciata, faba, Lagena 16

Lagena 16

felsinea, Lagena 17

ema'iata 17

flliformis. Nodosal ia 76

flmbriata, Lagena 17

Fissurina acuta 5

bicarinata 8

globosa 28

laevigata 28

orbignyana 39

rizzae 49

staphyllearia. . .«. 52

flintiana, Lagena 18

flint ii, Nodosaria 86

Polymorphina 155

Uvigerina 165

forflcula, Lagena 19

formosa, Cristellaria 110

foveo'.ata, paradoxa, Lagena 45

! Frondicularia 139

I

advena 141

I

a'.ata 143

lanceolata 143

sagittula 143

inaequalis 141

pygmaea 141

sagittula 143

lanceolata 143

sidebottomi 140

spathulata 140

sp 144

tenera 145

translucen ^ 140
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Page.

fusiformis, Polymorphina 150

gibba, aequalis, Poljinorphina 149

Cristellaria 105

PoljTnorphina 150

(Globulina) 150

glabra, Marginulina 127, 12S

obesa, Marginulina 128

glabrata, Cristellaria occidentalis 103

subaculeata 124

(Glandulina) laevigata, Nodosaria 64

occidentalis, N o d o-

saria 04

torrida, Nodosaria... 65

Glandulina rotundata 63

(Glandulina) rotundata, Nodosaria 63

globosa, Entoso'-cnia 21

Fissurina 28

Lagena 20

sulcata 21

vulgaris 17

lineata, Entosolenia 31

squamosa, Entosolenia 52

globosum, Vermiculum 20

globulifera, Ramulina 177

Globulina aequalis 149

amygdaloides 148

(Globulina) gibba, Polymorphina 150

Globulina spin'osa 1-57

(Globulina) spinosa, Polymorphina 157

gracillima, Aniphorina 23

Lagena 15, 23

laevis 23

gracilis, Lagena 22

vulgaris 22

Guttulina communis 147

(Guttulina) communis, Polymorphina 147

Guttulina problema 152

pulchella 157

rotundata 152

(Guttulina ) sororia, PoljTnorphina 152

haidingeri, Lagena striata 6

hauerina, Cristellaria 118

hexagona, Entosolenia squamosa 24

Lagena 24

pulchella 47

hirsuta, aculeata, Nodosaria 92

Polymorphina 158

hispida, Lagena 26

Nodosaria 92

sublineata, Nodosaria 88

inaequalis, Frondicularia 141

inaequilateralis, Lagena marginata 35

intercellularis, Nodosaria 89

Ota, Cristellaria Ill

Lagena 27

talica, Crist e'-laria 125

(Saracenaria) 125

Saraeenaria 125

actea, amygdaloides, PoljTnorphina 149

concava, Polymorphina 154

novangliae, Polymorphina 146

oblonga, Polymorphina 147

Polymorphina 148

Serpula 146

acteum, Vermiculum 146

Page.

Ir.cunata, Lagena 28

laevigata, Fissurina 2S

Lagena 28

malcomsonii, Lagena 34

Nodosaria (Glandulina ) 64

occidentalis, (Glandulina), Nodo-

saria 64

quadrata, Lagena -i^

torrida, (Glandulina), Nodosaria.. 65

laevis, amphora, Lagena 11

clavata, Lagena 11

gracillima, Lagena 23

Lagena 11, i9

nebulosa, Lagena 29

striata, Lagena 14

Uvigerina auberiana 163

3

acuta 5

acuticosta 5

advena 6

annectens 7

apiculata 7,17

aspcra 8

bicarinata 8

botelliformis 8

castanea 9

catenulata 9

chrysalis 10

clavata 10

costata 12

crenata 12

curvilineata 13

cymbula 13

distoma 14

elongata 15

emaciata, felsinea 17

faba 16

falcata 16

fasciata 16

faba 16

felsinea 17

fimbriata 17

flintiana IS

forficula 19

foveolata, paradoxa 45

globosa 20

gracilis 22

gracUlima 15, 23

hexagona 24

hispida 26

iota 27

lacunata 28

laevigata 28

malcomsonii 34

quadrata 47

laevis 11.29

amphora 11

clavata 11

gracillima 23

nebulosa 29

striata 14

lagenoidcs 30, 56

tenuistriata 31

lineata 31

longisi)ina 32
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Page.

Lageiia lucida '•^^

qiiadnitu i'l

lyclli •> 34

maleomsonii 34

marginata '. 2S, 35

inaoquilat oralis 35

qiiadrata 48

semicarinata 36

semimarginata 36

t rigono-marginata 59

var 37

marginal o-perforata 37

melo 38

millettii 39

montagui 39

orbignj'ana 18,39

aiitillea 40

caribaea 41

clathrata 42

elliptica 42

variabilis 42

var 43,44

walleriana 43

ornata ^^

ovTirn ^^

paradoxa -^5

perlucida 46

protea 46

pulchella 47

hexagoni 47

quadrata 47

quadricostulata 4S

reniformis 49

reticulata 49

rizzae 49

semilineata 49

semistriata 50

spumosa 51

squamosa 51

montagui 39

staphyllearia 52

stelligera 53

stewartii 54

striata 6, 54

haidingeri 6

semistriata 50

striat o-punctata 55

sublagenoides 56

substriata 56

sulcata 57

acuticosta 5

apiculata 5s

distoma-polita 23

globosa 21

semistriata 50

striat o-punctata 55

trigono-marginata 59

truncata 60

tubulifera 60

tcnuistriata 31

unguis 60

vulgaris, davata 11

globosa 17

gracilis 22

Page.
Lagena vulgaris, perlucida 46

.semistriata .50

substriata 56

williamsoni 61

Lagenidae 2

Lageninae 3

lagenoides, Ent osolenia marginata .30

Lagena 30

tenuistriata, Lagena 31

Lagenula reticulata 49

lanceolata, Frondicularia alata 143

sagittula 143

Polymorphina 15o

latifrons, Cristellaria 126

legumen, linearis, Dentalina 137

Nodosarina 135, 136

Nautilus 1.33

Vaginulina 133

Lenticulites 101

limbata, Cristellaria 122

linearis, Dentalina legumen 137

Nautilus 1.37

Nodosarina legumen 135, 136

Vaginulina 1 35, 137

lineata, Entosolenia 31

globosa 31

Lagena 31

Lingulina 93

armata 97

biearinata 97

biloeuli 9t

carinata 94, 95

biearinata 97

bilocnli 94

seminuda 95

costata, seminuda 95

pellucida 98

quadrata 94

seminuda 95

.ongicauda, Nodosaria .S2

jongieollis, Polymorphina 156

longispina, Lagena 32

lucida, Cristellaria Ill

Entosolenia marginata 33

Lagena 33

quadrata, Lagena 47

jyelli, Amphorina 34

Lagena 34

maleomsonii, Lagena 34

laevigata 34

mamilligera, Cristellaria 109

marginata, Entosolenia 39

inaequilateralis, Lagena 35

Lagena 28, 35

lagenoides, Entosolenia 30

lucida, Entosolenia 33

ornata, Entosolenia 44

quadrata, Entosolenia 47

Lagena 48

trigono-marginata, Lagena 59

Vermiculum 28

marginato-perforata, Lagena 37

Margiiiuliiia ; . .

.

127

baehcii 129

ensiformis 130
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Page.

Margiiiulina costata 132

ensis 129

glabra 127, 128

obesa 128

sp ; 138

striatnla 131

margiiiulinniries, Cristellaria 122

aculeata 122

melo, Lagena 38

Oolina 38

Miliola elongata 15

ovum 44

millettii, Lagena 39

montagui, Entosolenia 39

Lagena 39

s luamosa 39

mucronata, Pentalina 80

Nodosaria 80

myristiformis, Polj^morphina 158

Nautilus ealcar 115

crepi liila 117

legumen 133

linearis 137

(Orthoceras) costatus 132

scalaris 81

radicula 73

nebulosa, Lagena laevis 29

nodosa, L'vigerina 161

Nodosaria 62

abyss :irum 73

aculeata 92

advena 79

aequalis 78

antennula 68

antillea 91

atlantica 68

calomorpha 67

comata 83

comatula S3

communis 75

consobrina 77

emaciata 78

costulata 70

(Dentalina) communis 75

obliqua SO

pauperata 72

roemeri 79

farcimen 71

filiformis 76

flintii 85

(Glandulina) laevigata 64

oecidentalis 64

torrida 65

rotundata 63

hirsuta, aculeata 92

hispida 92

sublineata 88

intercellularis 89

longicauda 82

mucronata 80

obliqua 85

var 84

pauperata 72

ersa SS

plebeia SS

Page.
Nodosaria pro.xima 73

pyrula 63

scmirugosa 70

var 71

raducula 7.3

raphanus 83

scalaris S9

raphanist rum 84

obsoleta 84

raphanus 84

rotundata 63, 66

scalaris 81, 89

scparans 82

seminuda 84

semirugosa 70

setosa 93

simplex 68

soluta 74

sp 93

stipitata, costulata 70

striolata ss

subanmilata 66

subantennula Gx

sublineata 88

subsoluta 74

vertebralis 86, 87

albatrossi S7

Nodosarina, carinata 9.5

complanata 143

crepidula, cassis 116

legumen, linearis 135, 136

Nodosariinae 02

novangliae, Cristellaria occidentalis 104

Polymorphina lactea 146

obesa, Marginulina glabra 128

obliqua, Nodosaria 85

f Dentalina) 80

oblonga, Polymorphina 147, 151

lactea 147

obsoleta, Nodosaria raphanistrum 84

obtusata, subalata, Cristellaria 1 19

occidentalis, Cristellaria 102

glabrata, Cristellaria 103

Nodosaria (Glandulina) lae.i-

gata 64

novangliae, Cristellaria 104

torrida, Cristellaria 105

U vigerina 109

Oolina, api^ulata 7

clavata 10

melo 3S

striata 54

orbinilaris, Cristellaria 101

orbignyana, antillea, Lagena 40

caribaea, Lagena 41

clat hral a, Lagena 42

elliptica, Lagena 42

Fissurina 39

Lagena 18, 39

variabilis, Lagena 42

walleriana, Lagena 43

ornal a, Kntosolenia marginata 41

Lagena 44

(Orthtx'cras) costatus, Nautilus 132

scalaris, Nautihis si

oval a, Polymorphina 151
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Page.

ovum, Lagena **

Miliola 1-'

paradoxa, Lagena 1'^

toveolata 4j

parvula, Uvigerina peregrina 16S

pauperata, Dent alina 72

Nodosaria "2

(Dentalina) 72

peregrina, bradyana, Uvigerina 16S

Cristellaria 113

parvula, Uvigerina 16S

Uvigerina 166

Vaginulina 134

perlucida, Lagena 46

vulgaris 46

Lingulina 9S

perlucidum, Verinieulum 46

perversa, Nodosaria: 8S

pigmea, Uvigerina - . - 165

plebeia, Nodosaria Ss

Polymorpliina 145

amygdaloides 14S

angusta 149

communis 147

complanata 153

compressa ] 54, 155

concava 154

cylindrcides 14S

elegantissima 159

equalis 149

extensa 156

flintii 155

fusifprmis 150

gibba 150

aequalis 149

(Globulina) gibba 150

spinosa 157

(Guttulina) communis 147

hirsuta 15.S

lactea 146

amygdalcides 149

concava 154

novangliae Hfi

oblonga • 147

lanceolata 150

longicoUis 156

myristiformis 15S

oblonga 147,151

ovata 151

problema 152

pulehella 157

regina 159

rotuniata 1 52

rugosa 1 57

sororia 152

cuspidata 153

spinosa 157

thouini 154

Polymorphininae 145

porrecta, Uvigerina 169

problema, Guttulina 152

Polymorphina 152

protea, Lagena 46

proteiformis, Ramulina 177

proxima, Nodosaria 73

Page.
pulehella, Guttulina 157

hexagona, Lagena 47

Lagena 47

PoljTnorphina 157

pygmaea, Frondicularia. . . : 141

Uvigerina 166

pyrula, Nodosaria 69

semirugosa, Noiosaria 70

quadrata, Entosolenia marginata 47

Lagena 47

laevigata 4S

lucida 47

marginata 48

Lingulina 94

quadricostulata, Lagena 4S

radicula. Nautilus 73

Nodosaria 73

raphanus, No Josaria 83

scalaris, Nodosaria 89

Ramulina 177

globulifera 177

proteiformis 177

Ramulininae 177

raphanistrum, Nodosaria 84

obsoleta, Nodosaria 84

raphanus, Nodosaria 84

radicula 83

Sagrina 174

Siphogenerina 174

(Sagrina) 174

Uvigerina (Sagrina) 174

regina, Polymorphina 159

reniformis, Cristellaria 102

Lagena 49

reticulata, Lagena 49

Lagenula 49

Rhabdogonium 99

tricarinatum 99

rizzae, Fissurina 49

Lagena 49

Robulina d'orbignii 102

roemeri, Nodosaria (Dentalina) 79

rotulata, Cristellaria 108

rotundata, Glandulina 63

Guttulina 152

Nodosaria 63, 66

(Glandulina) 63

Polymorphina 152

rugosa, Polymorphina 157

sagittula, Frondicularia 143

alata 143

lanceolata, Frondicularia 143

Sagrina 172

dimorpha 172,175

(Sagrina) dimorpha, Uvigerina 175

Sagrina raphanus 174

(Sagrina) raphanus, Siphogenerina 174

Uvigerina 174

Sagrina virgula 91

Saracenaria italica 125

(Saracenaria) italica, Cristellaria 125

scalaris, Nautilus (Orthoceras si

Nodosaria 81,89

radicula 89

separans, Noiosaria 82
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Page.

schloenbachi, Cristellaria 118

semicarinata, Lagena marginata 36

semicostata, Uvigeiina 164

semilineata, Lagena 49

semimarginata , Lagena marginata 36

seminuda,.Lingnlina 95

carinata 9')

costata 95

Nodosaria 84

semirugosa, Nodosaria 70

pyriila 70

semistriata, Lagena 50

striata 50

sulcata 50

vulgaris 50

separans, Nodosaria scalaris 82

Serpula lactea , 146

sulcata 57

septentrionalis, Cristellaria 107

setosa, Nodosaria 93

sidebottomi, Frondicularia 140

simplex, Nodosaria 6S

Siphogenerina 1"2

advena 1 73

costata 174

dimorpha .. .. 175

raphanus 174

( Sagrina) raphanus 174

soluta, Nodosaria 74

sororia, cuspidata, Poliiinorphina 1.'3

PoljTnorphina 152

(Guttulina) 152

spathulata, Frondicularia 140

spinigera, Vagimilina 13S

spinosa, Globulina 157

Polymorphina 157

(Globulina) 157

spumosa, Lagena 51

squamosa, catcnulata, Entosolenia 9

Entosolenia 51

globosa 52

hexagona, Entosolenia 24

Lagena 51

montagui, Lagena 39

Vermiculum 51

staphyllearia, Fissurina 52

Lagena 52

stelligera, Lagena 53

stewarlii, Lagena 54

stipitata, costulata, Nodosaria 70

striata, haidingeri, Lagena 6

Lagena 6,.54

laevis 14

Oolina .54

semistriata, Lagena 50

striato-punctata, Entosolenia 55

Lagena 55

sulcata CO

striatula, Marginulina 131

striolata, Nodosaria SS

subaculeat a, Cri-;t ellaria 123

glabra! a, Cristellaria 124

subalata, Cristellaria ohtusata 119

subannulata, Nodosaria 66

subantennula, Nodosaria 68

Page.

sublagenoides, Lagena 56

sublineata, Nodosaria 88

hispida 88

submamilligera, Cristellaria 109

subsoluta, Nodosaria 74

substriala, Lagena 56

vulgaris 56

sulcata, distoma-polita, Lagena '. 23

globosa, Lagena 21

Lagena 57

semisi rial a Lagena 50

Serpula 57

striato-punctata, Lagena 55

tenera, Frcndicularia 145

tenuistriata, Lagena lagencides 31

tubulifera 31

L'vigerina 165

thouini, Polymorphina 154

torrida, Cristellaria occidentalis 105

Nodosaria (Glandulina) laevigata 65

translucens, Frondicularia 140

tricarinatum, Rhabdogonium 99

Trifarina 99

bradyi 99

trigcno-marginata, Lagena 59

marginata 59

Triplasia 99

truncata, Lagena 60

tubulifera, Lagena 60

tenuistriata, Lagena 31

unguis, Lagena 60

U vigerina 160

aculeata 164

ampullacea 162

angulosa 169, 170

asperula 172

ampi'.Uacea 162

auberiana 163

laevis 163

canariensis 161

flintii 165

nodosa 161

occidentalis 169

peregrina 166

bradyana 1 6S

parvula 16S

pigmea 165

porrecta 169

pygmaea 1 66

(Sagrina) dimorpha 1 75

raphanus 174

semicostata 164

tenuistriata 165

Uvigcrininae 160

Vaginulina 132

advena 134

americana 135

bermudensis 136

legumen 133

linearis 135,137

peregrina 134

spinigera 13*5

variabilis, Cristellaria 113

Lagena orbignyana 42
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lacteum 146

marginata 28
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squamosa ol
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Nodosaria 86, 87

viigula, Sagrina 91

vortex, Cristellaria 108
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glnbosa, Lagena 17

gracilis, Lagena 22

perlucida, Lagena 46

semistriata, Lagena 50

substriata, Lagena ,56

walleriana, Lagena orbignyana 4,3

williamsoni, Entosolenia 61

Lagena 61
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