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ADVERTISEMENT.

The scientific publications of the United States National Museum 

consist of two series—the Proceedings and the Bulletins.

The Proceedings, the first volume of which was issued in 1878, are 

intended primarily as a medium for the publication of original, and 

usually brief, papers based on the collections of the National Museum, 

presenting newly acquired facts in zoology, geology, and anthropol­

ogy, including descriptions of new forms of animals, and revisions of 

limited groups. One or two volumes are issued annually and dis­

tributed to libraries and scientific organizations. A limited number 

of copies of each paper, in pamphlet form, is distributed to specialists 

and others interested in the different subjects, as soon as printed. 

The date of publication is printed on each paper, and these dates are 

aiso recorded in the tables of contents of the volumes.

The Bulletins, the first of which was issued in 1875, consist of a 

series of separate publications comprising chiefly monographs of 

large zoological groups and other general systematic treatises (occa­

sionally in several volumes), faunal works, reports of expeditions, 

and catalogues of type-specimens, special collections, etc. The ma­

jority of the volumes are octavos, but a quarto size has been 

adopted in a few instances in which large plates were regarded as 

indispensable.

Since 1902 a series of octavo volumes containing papers relating 

to the botanical collections of the Museum, and known as the Con­

tributions from the National Herbarium, has been published as bul­

letins.

The present work forms No. 71 of the Bulletin series.

Richard Rathbun,

Assistant Secretary, Smithsonian Institution,

In charge of the United States National Museum.

Washington, D. C., June 18, 1910.
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INTRODUCTION.

This paper is the first part of a work the intent of which is to 

describe and illustrate the Foraminifera of the North Pacific Ocean. 

This part includes the families Astrorhizidae and Lituolidae, together 

often known as the Arenaceous Foraminifera. These are usually 

considered the more primitive group and are therefore treated first.

The collection of recent Foraminifera in the United States National 

Museum has been carefully studied in so far as it represents the area 

in question. From the work of the various vessels of the Navy 

Department, the Coast and Geodetic Survey, and the Bureau of Fish­

eries a mass of material has accumulated which has been of great 

value in this work. A more detailed account of these collections will 

be given later.

There have been few works dealing with the Foraminifera of this 

area, and such records as exist have been included here. Except 

where acknowledgment is given, the figures have been drawn by the 

writer from material in the collection of the U. S. National Museum or 

have been reproduced from photographs taken at the National Mu­

seum of specimens in the same collection. Where recorded species 

are not well represented in the collection, figures from other works 

have been used and due acknowledgment given.

A considerable number of changes in the nomenclature and syste­

matic arrangement have been made in an attempt to separate more 

clearly species and groups which, after a study of this material, seem 

to be distinctive.

I wish to express my great appreciation of the kindness with which 

the U. S. National Museum and its staff have so freely met my various 

needs in the preparation of this work.

Joseph Augustine Cushman.
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A MONOGRAPH OF THE FORAMINIFERA OF

THE NORTH PACIFIC OCEAN.

ASTRORHIZIDA: AND LITUOLIDA.

By Joseph Augustine Cushman,

Of the Boston Society of Natural History.

GENERAL ACCOUNT.

The Foraminifera are for the most part minute animals varying in 

size from a fraction of a millimeter to several millimeters in length, 

but may develop a test several inches across; these, however, are 

rare exceptions. A few species live in fresh or brackish water, but 

the great majority live in the ocean. They occur at ali depths, but 

are most frequent at moderate depths in the ocean basins, where they 

form characteristic deposits—the so-called “globigerina ooze.” In 

the vicinity of tropical coral islands many species occur in great 

abundance.

The animal itself is a single-celled form with one or many nuclei, 

as will be later explained. The test, in many cases at least, is really 

an internal structure, as the thin film of protoplasm which covers it 

in the perforate forms, and probably in others, is capable of secreting 

the material of the test, to repair breaks, etc.

Comparatively little is known concerning the animal of the Foram­

inifera except in certain littoral species. The great mass of the work 

on the group has been confined to a study of the empty tests. In 

the present work the material has been dried in almost ali cases. As 

a result little has been noted in regard to the animal itself.

As single-celled animals the Foraminifera are especially interesting, 

and their structures do not need explanation on the basis of organs 

or tissues. There is much beauty in the curves of the test and in its 

ornamentation, the patterns of the latter often being very intricate.

For some time after their discovery the Foraminifera were thought 

to be a group of the cephalopods, and many of the coiled species have 

the appearance of minute nautiloid cephalopods. Many of the 

generic names were applied before the true relationships were known.

16777—Bull. 71—10------------------------1
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Many of the coiled forms were early described as species of Nautilus, 

and it was not until 1835 when Dujardin recognized the relationship 

of the group to the rhizopods that their systematic position was 

finally settled.

The classification of the group has been very differently treated by 

later writers. Led by W. B. Carpenter, there grew up what may be 

termed the English school of workers on this group. Four names 

stand out prominently, those of W. B. Carpenter, W. K. Parker, 

T. Rupert Jones, and II. B. Brady. The first three especially worked 

on the basis of no sharp lines of demarcation between species or 

genera or even between larger groups. The group was supposed to 

be very variable, in fact so much so that genera were recognized as 

tentative only and not really distinct. Brady, while holding many 

of the same views, nevertheless described many new genera and 

species, drew the lines more closely for the genera, and worked out a 

fairly good classification of the whole group. Ile was, however, led 

by tile same plea of variation to unite recent forms with often dis-

thc basis of similar characters in one part

ar ", on

or another, even while the whole test was often very different. With 

the large series obtained in the present work it is possible to show, not

variation is not so great as was thought by the English 

, but what was by them called variation is not variation 

at ali but definite stages in 

at different stages has very

k

development of the test, which often

. In the light of the

alge of the life

meg;

and the microspheric and 

forms these supposed variations take on a decidedly 

different aspect and become of use in the separation of genera rather 

thaii in uniting them. While these points are not so clearly brought 

out in the arenaceous forms described in the first part of the present 

work, they are well seen in certain of the other families.

in distinction from the English school, had very 

different ideas as to the variation and the classification of various 

forms. Ile argued that with other groups the identity of fossil and 

living forms becomes small in the Eocene, and in the Cretaceous is 

hardly known, yet the workers of the English school had no difficul­

ties in uniting recent species with even Jurassic or still older forms. 

Schlumberger argued that when sueli similarity existed it was simply 

a lack of characters, and that the two forms were potentially distinct.

Distribution has been thought to be of little account in the group, 

either by regions or by" depth. Certain species, for instance, are 

recorded by Brady as from 18 to 3,950 fathoms, and with a world 

wide distribution. With material from scattered stations and a 

worker attempting to explain ali differences on the basis of varia 

tion such views may be held, but with larger series from many sta 

ticus, such as have been available in the Dresent work, the material ha
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seemed to prove the contrary in regard to many species. With the 

lines of demarcation of species more closely drawn, it will be apparent 

that certain of them have well-defined areas of distribution and are 

found only between certain bathymetric altitudes. Not onh* is this 

true in regard to species, but various species form definite faunas, as 

will be later discussed. With plenty of specimens for comparison 

from different areas it is fairlv easv to show the s 

and the actual amount of the variation.

Throughout the group of the Foraminifera there is a nearly com­

plete series, from a simple gelatinous covering of the coli in some of the 

fresh-water forms to the complex calcareous test of the higher groups. 

The fresh-water forms, while not considered in the systematic part of 

the present work, are nevertheless of especial interest on account of 

their primitive characters. In Myxotheca the simplest sort of cover­

ing is found, a gelatinous test which is flexible, so that it takes the 

shape of the changing form of the cell. There is here aiso no definite 

aperture, the pseudopodia being pushed through at any point. In 

others of the fresh-water forms the test mav be of flexible chitinous

X'

material, but has a definite shape when the animal is at rest and usually 

one or more definite and permanent orifices.

In the marine species, which form the basis of the present work, 

there is usuall}’ a definite, specific form to the test and the aperture is 

permanent. The materials used in making the test may be grouped 

in two classes, (1) those derived from foreign sources, and (2) those 

secreted bv the animal itself. The foreign materials are derived from

x/ O

the bottom on which the animal lives, and therefore even in the same 

species found under different conditions there is some variation in the 

character of the materials used. In general, however, there seems to 

be a certain amount of selective power on the part of certain forms, 

and sueli characters have been used as of generic rank in svstematic 

work. The foreign material most frequently used is the mud or sand 

of the ocean bottom, but certain forms use sponge spicules, either 

making them into a soft felted mass (Pilulina) or arranging them in a 

definite manner and firmly cemented ( Technitella). Other foraminif­

era! tests may be used, as may various small bodies which come 

within the range of the animals. The cement in the agglutinated 

tests may be chitinous, of iron oxide, or calcareous.

Of these calcareous tests two sorts have been recognized, one with 

a definite aperture or series of apertures and with minute pores (the 

perforate group), the other with a definite aperture or series of apertures 

but without minute pores (the porcellaneus group). B y many writers 

the latter group, represented by the Miliolidæ, has been held to be 

primitive and a group which had not developed perforations. On the 

other hand, certain evidence, such as the perforate condition of the 

early chamber of Peneroplis and other genera, would indicate that they

pecific differences
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are derived from the perforate group and that the lack of pores instead 

of being a primitive condition may in reality be a specialized one 

derived from a condition in which pores were developed throughout 

the life of the individual.

In general the test of the Foraminifera may be single chambered or 

many

. Contrary to the impression given by certain 

works on the group, the process of adding chambers in the Foram­

inifera, while superficially like budding or gemmation, is not neces 

sarily or usually accompanied by nuclear divisions. That is, instead 

of the new chambers being potential individuals they are simply inte­

gral parts of one cell, and in the uninucleate form the single nucleus 

is found iii about numerically the middle chamber. In the process 

of adding a new chamber a portion of the protoplasm is protruded 

from the aperture and a new chamber wall then formed about it. 

In some cases a complete wall is formed with each newly added cham 

bei', but in others the adjacent parts of previous chambers form the 

inner walls of the new chamber and new walls are formed only ori the 

free parts of the pi mic mass. In the open tubular test, such 

erammina, increase in the protoplasmic body is 

accompanied by addition of material at the open end of the tube and

as zei or

an increase iii size
Iii single-chambered types, such as

Lagena, the manner of increase iii size is problematical, if there be any 

at ali. Iii such forms the entire test may be made in its completed 

form at once after division, as is the case with certain of the fresh­

water Rhizopods.

STRUCTURE.

COMPLEX TESTS.

In the tests having more thaii a single chamber the apertures of the 

first-formed chambers become internal, as a rule, and a complexity 

of relations to the outside medium is thus brought about. One of 

the simplest arrangements of the chambers is a linear series. Such 

an arrangement is seen iii Reophax Hormosina. Another very 

common phili of arrangement is a phinospiral, as iii Ammodiscus.

may be varied by having the revolving line iii a spire and then 

the whole test becomes trochoid, as iii Trochammina. Another common 

arrangement is a biserial one, the chambers being on opposite sides 

of the axis, as iii Textularia. These four plans or some modification of 

them are the characteristic arrangements for the chambers iii most 

of the secreted tests. Oftentimes more than one plan of arrangement 

enters into the formation of the test. Dimorphism was used for this, 

but that term has been used elsewhere with a very different meaning.

As here viewed, this life history with severa! distinct methods of 

growth has a deeper significance than has usually been attached to it. 

It seems to have a definite phylogenetic bearing in each particular
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group, as will be shown iii certain of the families to be taken up later, 

when the details will be discussed at length. The term “ dimorphism ’’ 

would hardly cover the case in some genera, where eight or more dis­

tinct stages mav be made out, each with its characteristic form of

chamber, yet ali appearing successively in a single

The number of chambers iii the complex tests varies from a few to 

a great many. Where the size of the test becomes considerable and the 

chambers correspondingly large, the chamber is often divided up iii 

various ways into chamberlets, as in Orbitolites. Iii such cases the 

adjacent chamberlets are usually iii free communication with one 

another. The walls of the chamberlets give additional strength in

O O

many forms in which they are developed. Another characteristic 

modification iii some genera is the development of labyrintha struc­

tures in the interior of the chambers. Such structures are seen iii 

Cyclammina, Haplostiche, Fabularia, etc. Iii general, it seems to be a 

mark of the culmination of certain lines iii development, and inany 

of the genera which developed sueli labyrintha structures are now 

extinct. From the appearance of a series of sueli tests of one species 

at different stages iii development, it would seem as though this 

labyrintha condition was developed as a secondary growth iii the 

chamber. One of its uses mav be to give added strength to the test,

%. O O 7

but this does not always seem to be the case, for it may occur iii tests 

which are characterized by thick walls.

APERTURES.

The aperture iii a given species seems to be rather constant when 

the development is understood. Much has been written upon this 

subject; apertural characters have been used by some authors as a 

basis for svstematic work and discarded bv others as verv variable.

V1 V'

In a few specimens it may seem at first sight as though the apertural 

characters were very variable, but with a large series showing different 

stages in development another phase of the matter is presented. Iii 

certain cases there is a very decided change in the condition of the 

aperture, but these changes appear at definite stages iii the lile history, 

and ali mav be seen by cutting back a single full-grown individual.

V 4/ o n ~

In general, it has seemed from the present study that apertural char­

acters, when studied iii large series, are a rather dependable set for 

systematic work, and this will be shown to be true iii the Miliolidae 

and Lagenidae especially.

In many species teeth of various sorts are developed iii the aperture, 

and these teeth are subject to various modifications. It can be dem­

onstrated that these modifications occur iii a definite sequence, and 

that this sequence is important from a phylogenetic- point of view.

In a considerable number of genera a definite tubular neck is devel­

oped, with the aperture at its end. This neck is seen in many genera
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in a great many modifications, and in Lagena the tube may be inverted 

and be directed into the chamber of the test.

It is obvious that a very long slit-like aperture may be a source of 

weakness to the test, especially when it is at the edge of a thin cham­

ber. Usually in such cases, as in Orbitolites, the animal changes its 

aperture from a single one in each chamber to a considerable number. 

This is often coincident with the development of chamberlets, but not 

invariably so, for multiple apertures occur in Peneroplis where there 

are no chamberlets.

ORNAMENTATION.

Many of the tests of the Foraminifera are beautifully ornamented. 

Raised costa', striations, knobs, spines, and punctate areas form the 

main types of ornamentation. Several of these or combinations of 

them may occur in a single species, the form of the ornamentation 

often changing as the chambers of the test are developed. Certain 

of the simpler forms of ornamentation may occur as parallelisms in 

widely separated groups. As a nile, the proloculum and early cham­

bers are smooth and unornamented, but there are certain exceptions, 

as in Nodosaria, for example, where in some species ornamentation may 

occur on the first chamber. Iii specialized genera it is not uncommon 

to find certain of the species with the early portion of the test orna­

mented, but the last-formed chambers with a loss of ornamentation 

and a consequent development of smooth chambers. On the other 

hand, there may be a thickening of the test from without and the 

covering of the chambers already formed with a secondary growth, 

often spinose. Sueli a condition is seen in some species of Bulimina.

SECONDARY CANAL SYSTEMS.

Ordinarily the different parts of the test are connected with one 

another by the previous apertures, but in some cases, notably in 

Polystomella, there is a secondary canal system which is very complex 

and runs to ali the parts. This has been worked out by Carpenter 

and others in detail.

COLOR.

The color of the empty tests in the Foraminifera is not a prominent 

feature. Among the arenaceous forms the cement is often ferruginous, 

and when the iron is in sufficiently large proportion it imparts a red­

dish or yellowish-brown tinge to the whole structure. With this ex­

ception the arenaceous forms are usually dependent for their coloring 

upon the material from which the test is matie up. This materia 

mav be of various colors, from the white of coral or siliceous sands to 

black, with the various colors usually associated with ordinary sand

s. In living specimens of certain of the arenaceous types,

par

Ammodiscus for example, the newly formed portion of the test is
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often of a much lighter color than the rest of the test; on the other 

hand, in other forms, as in Hormosina ot'icula, the tips of the chambers 

are often much darker than the rest. In the chitinous tests the usual 

yellowish-brown color of chitinous structures is present, and is some­

what variable in its tone.

In the secreted calcareous tests the usual color is white when empty. 

There are various exceptions, a reddish or pinkish color being most 

common, such as appears iii Globigerina rubra and Truncatulina rosea, 

or perhaps more pronounced in Polytrema minaccum. In other cal­

careous species, as in various species of Discorbina, there is a brown 

color rather prominently developed. This is often confined to the 

earliest chambers, and the later ones may be white. In many species 

when alive there is probably more or less color which disappears when 

the test is empty.

LIFE HISTORY.

For many of the Foraminifera two distinct phases have been dis­

covered. One of these—the microspheric form—has a proloculum or 

first chamber of much smaller size than the other—the megalospherie 

form. These two forms are to be looked for in ali species.

The microspheric form has a number of nuclei, often a larger number 

thaii there are chambers, scattered irregularly through the protoplasm 

of the bodv. There seems to be a rather definite relation between the 

size of the nuclei and the size of the chamber iii which t.liev occur, the 

larger nuclei being in the larger chambers and the reverse. Appar­

ently these nuclei simply divide iii their reproduction during the 

growth of the test.

When the animal attains its adult stage there is a great increase 

in the number of pseudopodia, and the entire protoplasm either leaves 

the test and accumulates about the exterior or is drawn into the 

outer chambers. Finally, each nucleus gathers a mass of protoplasm 

about itself and secretes the proloculum of a new test. This newly 

formed proloculum is of the larger type and is the first chamber of the 

megalospherie form, instead of being of the same size as that of the 

microspheric parent from which it was derived. The megalospherie 

form differs from the microspheric form iii having a single nucleus. 

This does not divide, but moves along as new chambers are added, 

keeping iii about the middle chamber numericall}\ Nucleoli appear 

in increasing numbers as the growth continues, and finally the whole 

nucleus breaks down and a great number of minute nuclei appear. 

These dravT about themselves portions of the protoplasmic mass and 

then divide bv mitotic division. Finallv, the mass leaves the test in

%/ t' '

the form of zoospores. These are then supposed to conjugate and 

to give rise to the small proloculum of the microspheric form, thus 

completing the life c}7cle, although the actual process of conjugation
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has not definitely been observed in this group. The empty tests left

behind must form a large proportion of the dredged Foraminifera.

The two forms may be distinguished by the size of the proloculum and,

when sufficiently known, by other characters as well.

The microspheric form is thus the result of a conjugation or a sexual 

process, while the megalospherie form is the result of simple division 

or an asexual process. As a nile the megalospherie form is by far the

more common, and in many species tile microspheric form is very 

rare, or even as yet unknown. The microspheric form, while it starts 

as a smaller individual, in most cases attains a much larger size than 

the megalospherie, as might be suspected from the nature of the re­

productive processes by which it is formed. In species where there 

are definite stages in development it is usually the microspheric form 

which repeats these most fully, these stages being reduced or entirely 

skipped in the megalospherie form of the species.

In some cases the megalospherie form may give rise to a group of 

megalospherie young instead of to zoospores. On the whole, the life 

cycle agrees well with the alternation of generations as seen in certain 

other groups of animals.

. PELAGIC FORAMINIFERA.

Ali of the Foraminifera may be divided into two classes, those 

which are known to live at the surface, relatively a small number, 

and those which have been found only on the bottom, which form 

the great majority.

The pelagic species number but little more than twenty, and of 

these few are really common at the surface. The two genera which 

have more thaii a single species are Globigerina and Pulvinulina. The 

following species have been taken at the surface: Globigerina aequi­

lateralis, G. bulloides, G. conglobata, G. digitata, G. dubia, G. inflata, 

G. marginata, G. sacculifera; Pulvinulina canariensis, P. crassa, P. 

menardii, P. patagonica, P. truncatulinoides, P. tumida; Hastigerina 

pelagica; Orbulina universa; Candeina nitida,; Pullenia obliquelocu- 

lata; Sphaeroidina dehiscens; Cymbalopora bulloides; and Chilostomella 

ovoidea.

Of these species a few have been observed but once as single 

specimens, at best are but doubtful members of this group. 

Others are almost never found on the bottom, and may be considered 

as truly pelagic species.

As a group the pelagic species are characterized by peculiar struc­

tures. Iii Hastigerina pelagica, for example, there has been noted a 

peculiar vacuoled condition of the protoplasm, in which it extends out 

from the body to several times the diameter of the test and is filled 

with large vacuoles. Many of the species have large apertures, and 

in some cases a number of secondary ones are present, especially in
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the last-formed chamber of the adult. There is aiso a tendency for

V
the last-formed chamber to surround the preceding, ones either 

entirety, as in Orbulina, or in part, as in some of the species of Globi­

gerina. Some of the species develop very long spines on the surface 

of the test. Most of the species aiso develop a spherical or nearly 

spherical test which, as has been shown by Rhumbler, is the form 

which requires the least amount of secretion to cover the animal. 

In the matter of the size of the perforations aiso there is a difference, 

even in Species of the same genus, between those living at the surface 

and those on the bottom, those of the surface forms being several 

times as large as those of the bottom ones. In general, while the

various structures mentioned are aiso found in the bottom spe­

cies to some extent, they are strikingly characteristic of the pelagic 

Foraminifera.

Evidently the pelagic character has been developed independently, 

as there are members of three or more families represented. The 

structures which they have developed in common, therefore, are to 

be regarded as parallelisms due to similar environmental conditions.

FOOD.

In general, the food of the Foraminifera consists of vegetable mat­

ter, the diatoms and algæ of various sorts furnishing the greater 

part. In some of the pelagic forms, however, it has been observed 

that copep.ods are caught and eaten, and some other Protozoa are 

aiso caught.

COLLECTION AND PRESERVATION.

For one living near the ocean it is very easy to obtain material for 

making a preliminary study of the Foraminifera. On stones, on the 

piles of wharves and bridges, in fact upon almost anything that is 

stationary for any length of time in the salt water, the Foraminifera 

will be found in greater or less quantity. In the sand of tille pools 

many species may be found, and in the sand dredged from a few 

fathoms there are sure to be some tests present. If locality is not 

important, and one merely wishes to become acquainted with the 

various forms, they may be found in the sand from sponges, from the 

“chain lockers” of ships, etc.

For the study of a definite region involving any considerable depth 

of water a special dredging apparatus must be used, together with 

the various appliances used in deep-sea work. As such methods are 

too elaborate for individual work as a nile, it must be left largely to 

government vessels and to especially equipped scientific expeditions. 

For getting together material for the study of a definite fauna, sueli 

as that of the North Pacific, it is necessary to depend almost wholly 

upon the work of such specialty equipped vessels. The samples that
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are brought up from the ocean bottom must be washed in some way 

to separate the mud from the other material. One of the easiest and 

most expeditious wavs is to shake the material in a cloth immersed 

in water. This quickly washes out the mud and leaves the Forami­

nifera with more or less sand, fine shells, and like objects. Sueli 

material when dried is easily examined, and the Foraminifera desired 

may be picked out with the tip of a needle moistened slightly or with 

a fine brush.

For the mounting of the Foraminifera for permanent preservation 

nothing better seems to be available thaii the wooden slides men­

tioned by Dr. James M. Flint. These are of wood with a concave

The slides themselves are 3 

Some of them as used in the 

present study have been made thin enough to fit into an ordinary

boring in the middle of one side.

O

inches long and one inch wide.

slide box, a small concave portion, while another lot

has been used nearly twice as thick, but cut at the ends so as to 

slide into the grooves of a 

a larger and

latter are drilled with 

concavity and are used for the arenaceous 

and other large species. The bottom of the concavity is blackened

cover is made of a slip of mica held 

of a thin strip of brass bent to con­

waii drop black, and 

in place by a spring 

form to the two sides of the slide with enough spring in the strip to 

make it act as a clamp to hold the piece of mica securely. This clamp 

may be easily slipped off w hen the specimen is to be critically exam 

ined, or vaili a hand
specimen

be studied directly 

through the mica. The specimens are dropped into the cavity and 

not fastened iii any way, and are therefore available at any time for 

studying from any side simply by removing the cover and turning 

the specimen to the desired position. (See figure.)

For photographing, the specimens have been fastened to the bot­

tom by a little glue, and if desired can be easily removed for study.

taken in the making up of the slides to keep

may

care

material from various
r

though it

appear as ali one species from widely separated localities. If previous 

collectors and vurkers had been more exact in some of these details 

it would now be easier to separate the various species and varieties.

In many of the families the necessity of studying sections of speci­

mens is very great. This method, given by many writers, is the best 

to follow: T1 io specimen is placed iii position and fastened by a 

small drop of glue. When this has hardened the specimen is covered 

with balsam and heated until the balsam has penetrated into the 

chambers. After allowing tile specimen to become hardened, it may 

be ground dowii on an ordinary hone, frequent observations being 

made to determine the plane of cutting. When the desired plane has 

been reached the specimen may be removed by dissolving the balsam
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with a little xylol and then the glue dissolved by water. By turning 

the specimen over and repeating the process a thin section rmyg be 

obtained, which may then be mounted permanently. By this means 

the arrangement of chambers in the interior of a test may be studied, 

even when they may be entirely hidden in an ordinary external view.

HISTORICAL.

The North Pacific Ocean as a whole has received less attention, 

except from the United States vessels, than any of the great ocean
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Fig. A.—Thick slide, a, surface view; b, side view, showing grooved
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Fig. B.—Thin slide, a, surface view; b. side view.

basins. The idea has been prevalent that it was largely avast red- 

clay area of great depth. This was mainly a result of the voyage of 

the Challenger, which certainly did follow a course leading over sueli 

a portion of the bottom. On the whole, the generalization is true 

that the ocean bed of the North Pacific is a great rcd-clav arca. In

O i

Ne ro,spite of this fact, there are, as was shown by the work of 

considerable areas of globigerina ooze containing abundant Forami­

nifera. As the aim in the dresent work is to include ali records for
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Foraminifera

not be out of place.

to

material from many parts of the world, and some

area. Carpenter’s workof his samples included specimens from 

really gives an idea of certain of the Philippine forms. He

several species as occurring here, and notes that they vary more or less 

from what he terms the same species from the Mediterranean. Defi-

few species noted as occurring in the

in this work, as they are for the

nite are not given, ani

It is in Brady’s Report on the 

first real sketch of the foraminifera!

region are not given further at 

most part the larger and more common shallow-water species of the 

tropical coral-reef fauna.

Foraminifera that the 

a of the North Pacific is 

given, especially that of the deeper portions of the adjacent seas. A 

considerable number of species and varieties are recorded from this 

area, but the great majority of these are from three regions, really

from three stations. In point of view of richness, these are, first,

^ «
the coral reefs of the Hawaiian Islands, at a depth of 40 fathoms;

next a station off Japan on Hyalonema ground, in 345 fath

oios; the third station is just west of the Philippines, in 95 fathoms. 

These three stations together furnished a large part of the North Pa­

cific records of the Challenger Report. Many of the other stations 

gave but a few species; some none at ali. From these facts it might 

be imagined that the rich fauna of this area is in the shallow water, 

and this has proved to be the case. As a nile, the globigerina ooze

away from oceanic islands is uninteresting, consisting almost

exclusively of the pelagic types of Globigerina, Pulvinulina, Sphae­

roidina, etc. Near the islands it contains more species, but on the 

whole is far less interesting than the somewhat similar ooze of the 

North Atlantic.

In 1893 Picaglia a recor

the mid-Pacific from tile 

two were additions to the Challenger list.

twelve species from three stations in 

dredgings of the Vettor Pisani. Of these

In 1894 Schlumberger 5 recorded a number of species from a single 

station in the Sea of Okhotsk. Some of these were described for the 

first time. Ile noted the meagerness of the fauna of this particular 

portion of that ocean area, and his remarks have been confirmed by 

my examination of the Albatross material of 1906 from the same

reported upon the Foraminifera from the region beIn 1896

tween the

America/ Tile arca covered was fairly represented in the material

Cu and the coasts of Mexico and Central

>/\ .ui.... . «..»..

a, -
‘r. 3, vol. 12, pp. 152-155.(l Alii hoc.

5 Mém. Soc. Zool. France, 1894, pp. 237-243. 

eBull. Mus. Comp. Zool., vol. 29, 1896.
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both as to depth and bottom conditions. A considerable number of 

new species was discovered, and from the list of species given much 

can be made out as to the characters of the fauna. Goes returned to 

the National Museum a set of nearly ali the species he recorded, and 

Iais selected material has been carefully studied in connection with 

the present work. .

In 1899 Flint’s report on the Albatross Foraminifera a added to 

the previous knowledge b}r records from scattered stations on the 

west coast of North America and a few species from tile western 

Pacific. Most of the stations from which the material was taken for 

Iais report were in the North Atlantic. His report on the Nero mate­

rial b added a few records to the previous ones, although in that 

report as a rule only the genera were mentioned, the work dealing 

with oceanography rather thaii determination of the species in the 

deposits. Something of the general character of the fauna of various 

areas may be ascertained from the genera mentioned.

In 1906 Rhumbler reportedc upon material from Laysan and the 

Chatham Islands. The material came from shallow water. Of the 

species recorded a considerable number were described as new. 

These records are especially interesting as they represent the littoral 

fauna not previous^ recorded, except from the Hawaiian Islands in 

the Challenger Report. Rhumbleri records show the existence of a 

shallow-water fauna of tropical character about these islands, and the 

new species indicate the individuality of these more or less isolated 

areas.

In 1908 Bagg d l’ecorded a considerable number of species from the 

immediate vicinity of the Hawaiian Islands. These records add con­

siderably to the recorded fauna of the shallower water as given in the 

Challenger Report. In this Albatross material the stations reported 

upon were mainly in globigerina ooze and for the most part lack the 

shallower water species so common on the coral reefs of this region. 

The series selected by Doctor Bagg has been examined and the results 

of this examination appear as the species are discussed.

Altogether the eight titles mentioned have built up a rather numer­

ous fauna for the North Pacific, but the material that was available 

for ali of them was rather meager when compared with the material 

available for the present work. As a result, not only has a very large 

proportion of the previously recorded species been rediscovered, but 

a great many species have been added, some new, and some pre­

viously described from other areas. The large series of specimens 

has added greatly to the ranges of distribution for species which were

a Rep. U. S. Nat. Mus., 1897, (1899) pp. 249-349.

& Billi. 55, U. S. Nat. Mus., 1905.

cZool. Jahrb. Abt. Ryst., vol. 24, pp. 21-80.

^Proc. U. S. Nat. Mus., vol. 34, pp. 113-172.
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formerly known only from inoi; stations and has shown the incor

reetness of the determination of many species of this region as iden­

tical with species characteristic of the fossil beds of Europe.

SOURCES OF MATERIAL.

77. S. Fisheries steamer Albatross.—The greatest part of the work 

of making known tile ocean bottom of the North Pacific has been 

done by the U. S. Bureau of Fisheries steamer Albatross. For the

yea rs the Albatross has been in the Pacific Ocean and 

has occupied several thousand dredging and hydrographic stations. 

In the present work these will be referred to in the usual manner, as 

“station D5056” or “H.3228,” etc. Of the Albatross material, that 

from a considerable number of stations was available from the work 

of the earlier years. These stations were chiefly along the Pacific 

coast of tile United States, British Columbia, and Alaska. During 

the early" part of 1891 dredging operations were carried on off the 

coast of California, Mexico, and Central America, and out to the 

Galapagos Islands. The material collected was worked up by Goës 

and is recorded in Iris paper already referred to. Later, in 1891 and 

continuing into 1892, the Albatross was engaged in a cable survey 

between California and the Hawaiian Islands. About 550 stations 

were occupied and a mass of material from a definite line across that 

part of the Pacific was gathered. As is the case in so many parts 

of this ocean basin, the depth for much of the distance surveyed was 

too great for tile existence of many Foraminifera, the majority of 

the soundings consisting of typical red clay. In certain parts of the 

area, however, Foraminifera were fairly common.

In 1902 the Albatross made an exhaustive dredging trip in the 

vicinity^ of the Hawaiian Islands. Much of the bottom material was 

unfortunately- destroyed, but the remainder formed the basis of the 

paper by Doctor Bagg on the Foraminifera of this region. Fortu­

nately, the cable survey of 1891 and the work of the Nero furnished 

new material from a number of stations in this area, and this has 

bet
ui a Vi

for the present work.

In 1906 the Albatross made an extended voyage of exploration iii 

the northwestern Pacific, a region practically unknown up to this 

time. Material from this voyage, especially from about the islands of 

Japan, theSea of Japan, theSea of Okhotsk, etc., has been available 

in this work and has added very greatly to the knowledge of what 

may be termed the “cold-water fauna” of the North Pacific, 

other species were aiso added from the very interesting region off the 

southern coast of Japan where the Challenger made a few hauls with 

sueli satisfactory results. Some of the Albatross dredgings cover the 

identical areas where the Challenger dredged, and it is interesting 

to find again in the Albatross material certain of the rare species
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described by Brady in the Challenger Report as from this region 

only. The more extended work of the Albatross adds much to our 

knowledge of the real distribution of these species formerly known 

from only a single station.

U. S. S. Nero.—Next in importance to the work of the Albatross 

has been that of the U. S. S. Nero, which in 1899 and 1900 made a 

detailed cable survey across the North Pacific from the Hawaiian 

Islands to Midway Island, thence to Guam, to Luzon, to Guam, to 

• Yokohama, to Guam, to Midway Island, and then back to the Hawai­

ian Islands. Thus a very complete line of soundings was made, 

giving, in connection with the 1891-92 survey from California made 

by the Albatross, a complete line of soundings and of bottom samples 

across the whole North Pacific. The work of the Nero by actual 

distance of the course of the survey gives on an average a record for 

every few miles of the distance. Sueli detailed work has not been 

available for anv such distance before. Much of the work was in 

very deep water in red clay areas, and the results as to the Foram­

inifera practically nii, but many areas of shallower water were cov­

ered with typical globigerina ooze conditions. The areas about the 

various centers of work at Honolulu, Midway, Guam, etc., gave an 

excellent series of Foraminifera. About 750 bottom samples from 

work of the Nero, mostly from the shallower areas, were examined and 

much was thereby learned in regard to actual distribution of the 

various species, many of the results of decided importance in delimit­

ing faunal areas for the North Pacific.

o

U. S. S. Alert.—A considerable number of bottom samples was 

available from the work of the U. S. S. Alert in the western Pacific. 

As a rule, these were in the vicinity of the Bonin Islands and near 

other volcanic islands, containing in general little of interest, yet 

certain of the samples had many interesting species and add stations 

which otherwise would not have been accessible.

Miscellaneous.—Scattered material from various sources has aiso 

been available, from the China Sea, Hongkong, and various shore 

stations in the Philippines. Ali have added interesting data, although 

the material from such sources was not usually rich iii Foraminifera.

Strangely enough, the region from which the least material was

Cu O / O

available is that of the west coast of the United States. This is 

partly due to the fact that the Albatross when in these waters is often 

engaged in work other than that of dredging. Enough material is 

available, however, to show that the region is a peculiar one in many 

respects.

DISTRIBUTION AND ITS FACTORS.

In relation to the Foraminifera there are three conditions which 

are of importance in addition to the character of the bottom—depth, 

temperature, and ocean currents.
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In regard to the first of these conditions it may in general be said 

that there are almost no calcareous Foraminifera to be found in depths 

greater than 2,500 fathoms. There are certain exceptions to this, 

but the number of sueli exceptions is very small. In greater depths 

than this there are to be found certain species of the arenaceous 

Foraminifera. v have been found at the greatest depths that 

dredgings have been made. The reason for the practical disappearance 

of the calcareous forms below the 2,500-fathom line has not yet been

It has been thought that the great pressure at 

that depth has made their dissolution much easier thaii at shallower 

depths, but this has not been conclusively demonstrated.

the arancc of certain of forms through

dissolution, there are found to be rather definite limits to the range in 

depth of any particular species when a considerable series may be 

had for study. Many species are found only iii very shallow water, 

such as Alveolina, Amphistegina, etc. They may be found occa­

sionally at considerable depths in the vicinity of oceanic islands, 

such as Guam, where the currents carry them into deeper water, but 

even iii such cases the tests show the effects of wave action and are 

as a rule tests which were apparently empty before they were carried 

out to this depth. Iii the neighborhood of such islands very strange 

mixtures of deep-water with shallow-water species may be found, 

and mingled with the other two are often many of the typical species 

of the globigerina ooze.

Bottom temperature has iii some cases an apparent influence upon 

the distribution of certain species. For example, certain species of 

the arenaceous group which are ordinarily found in deep and cold 

water are found in* comparatively shallow water iii sueli regions as 

that of the Okhotsk Sea, where the bottom temperatures are very low.

Apparently in such cases presence at such depths is to be

explained upon the basis of temperature. similar

warm

water of the tropics and are for the most part found associated with 

the other species of animals characteristic of coral reefs.

Ocean currents play an important part iii the distribution of species 

in two ways—(1) by determining in part the distribution of ocean 

temperatures, and therefore in this way limiting or extending the 

range of certain species; and aiso (2) through their position and 

direction determining the distribution of the pelagic tests on the 

ocean floor. This will be shown iii dealing with distribution of the

o

various species of Globigerina.

With these various factors it is not surprising that definite faunas

exist iii different parts of so large and varied a region as that 

of the North Pacific. Iii this study a number of rather definite faunas 

have been met with which may be clearly separated. In general the

9
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great ocean depths are very uniform, and it is in this portion of the 

ocean basins that universal distribution is to be looked for. Manv 

species found at depths of 1,000 fathoms, for example, are probably to 

be found iii similar depths in any of the great ocean basins. This is 

even more true of those species which are encountered at the 2,000- 

fathom line. At depths of less than 500 fathoms species occur 

which in many cases seem to have a rather limited range. Many such 

species have been found—species, for example, which were recorded by 

Brady from material from a single Challenger station, and have been 

found again in the present study on the Albatross material from 

exactly the same regions and at approximately the same depths. 

Such species may be considered as marking definite faunal limits 

where enough sueli species occur in any one region. On this basis 

the North Pacific Ocean may be divided up into several faunal 

regions, which, while they may have a considerable number of species 

in common, nevertheless have a distinctive character as a whole.

Among the most characteristic of these faunas may be mentioned 

the coral-reef fauna, as it may be conveniently called. This fauna, 

characterized by such genera as Orbitolites, Alveolina, Peneroplis, 

Amphistegina, Polytrema, etc., is found about the coral reefs of the 

Philippines, the Hawaiian Islands, Guam, and other of the tropical 

oceanic islands of this area. It is best developed about the first two 

groups of islands at comparatively shallow depths. In the north 

this fauna extends, with certain modifications, up to the southern 

portion of Japan, but so far as made out it is not developed at ali 

on the eastern coast of the North Pacific. The same fauna is found 

in the Malay Archipelago, in various parts of the East Indies, off the 

northern coast of Australia, to some extent in various parts of the 

Mediterranean, and aiso a modification of it in the West Indies.

Off the coast of Central America and Mexico there is developed a 

peculiar fauna which is seen in a modified form in the deeper waters 

off the eastern coast of the Philippines. Certain of the species, or at 

least the genera, are aiso characteristic of certain parts of the extreme 

North Atlantic, where they have been described by Brady from the 

Porcupine and other dredgings. Some of the genera which are 

characteristic of this region are Crithionina, Bathysiphon, large species 

of Reophax, Verrucina, etc.

Off the coasts of Japan and of the Philippine Islands in green mud 

at depths of a few hundred fathoms there is another rather definite 

fauna, which is mainly characterized by many species of the Lagenidæ, 

sueli as Sagrina bifrons H. B. Brady, and many of the species recorded 

by Brady from the Hyalonema ground south of Japan in about 300 

fathoms. This fauna appears to run northward a considerable dis­

tance along or off the Japanese coast and to extend eastward fo the

16777—Bull. 71—10----------------------2
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Lae!rone Islands and southward through the Philippines to the region 

north of Australia.

Besides these three, which are rather definite in their limits, there 

are many more minor faunas which may be made out, but which are 

not of sufficient importance to be mentioned here. One example, for

BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

, is the cold area extending around the northern portion 

of the North Pacific and Bering Sea. This is marked by such species

as Polys sibirica Goes, etc.

On the whole, while the North Pacific is not as interesting perhaps 

as is the North Atlantic, there are portions of it which are very rich 

in species which arc represented by an abundance of specimens.

The systematic portion of the work has been written on the basis 

of the distribution in the North Pacific entirely, and the stations are

given with this in mind. mention of other regions is

made, but only when this lias some special bearing on this region.

SYSTEMATIC PART.

Order FORAMINIFERA.

Pseudopodia of fine threads, freely anastomosing to form a network; 

test typically with man}7' minute foramina, in one family with a

single aperture ; wall of the test composed of chitinous or calcareous 

material when secreted, or of agglutinated sand, sponge spicules, 

shells, etc., usually secreting either no silica or a very little under 

certain conditions.

[Family 1. GROMIDÆ.

Test usually chitinous, sometimes with a covering of foreign 

material; apertures one or more; as a rule inhabiting fresh and 

brackish waters.

As ali material available for the present work consists of

strictly marine material, usually dredged from altitudes of several 

fathoms to the greatest depths, members of this family are not to be

. They undoubtedly occur in the fresh or brackish waters 

of the coasts and larger i 

here.

They will not be further considered

Family 2. ASTRORHIZIDAE.

Test composed of agglutinated material for the most part, occa­

sionally with a chitinous inner layer, consisting of a chamber with

s or a tubular test open at both ends, or in certainseveral

forms, of a closed chamber with a single aperture, but throughout

into a series of chambers, 

family are ali of agglutinated ma-

the family the test is not 

The tests here included in 

terial, but in some genera, sueli as Rhizammina, there is a chitinous
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base to which the foreign material is attached. There seems to be a 

regular succession of forms from Astrorhiza, in which there is a central 

chamber with many irregular openings to the tubular form open at 

both ends and of indefinite length, thence to the chamber closed 

usually except at a single point as Proteonina or with several apertures 

as in Thurammina. This single-chambered form then leads to the 

forms with a globular proloculum and an elongated chamber, but 

undivided. Occasionallv tests are found as in Rhabdammina discreta,

I*

where there are external constrictions, but without complete divisions 

within.

Subfamily 1. ASTRORHIZINA:.

Test consisting usually of a tube open at both ends or in some 

species of Astrorhiza with several tubes entering a central chamber; 

in some species with the tube branching (Rhabdammina irregularis, 

Rhizammina algæformis, etc.).

Included in this subfamily are five genera, Astrorhiza, Rhabdam­

mina, Marsipella, Bathysiphon, and Rhizammina. With the ex­

ception of the first we know very little concerning the animal, excepting 

for the material of which the test is made ; each consists of a simple or 

branching tube open at the ends, except in some species of Astrorhiza, 

where there are several tubes and a single central chamber. The 

growth seems to take place by the addition of material at the open 

ends of the tube, thus increasing the length.

Genus ASTRORHIZA Sandahl, 1857.

Astrorhiza Sandahl (type, Astrorhiza limicola Sandahl), Ofv. Svensk. Vet. Akad. 

Forte, vol. 14, no. 7, 1857, p. 299.—H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 230.

Astrorhiza-^ Rhabdammina (part) Eimer and Fickert, Zeitschr. wiss. Zool., vol. 

65, 1S99, p. 666.

Ammodiscus Carpenter and Jeffreys, Proc. Roy. Soc. London, 1870, p. 159 

(not Ammodiscus Reuss, 1871).

Arenistella Fischer and deFolin, Les fonds de la mer, vol. 2, 1872, p. 26. 

Astrodiscus F. E. Schulze, II Jahr. Comm. wiss. Unt. deutsch. Meer in Kiel, vol. 

1, 1875, p. 113.

^chelina Bessels, Jen. Zeitschr., vol. 9, 1875, p. 265.

Description.—Test free, flattened or tubular, composed of sand or 

mud loosely cemented; chamber within connecting with the exterior 

by the open ends of the tubes or by several definite apertures in the 

flattened forms.

Five species occur in the North Pacific, so far as is known. They 

are typically cold-water species here, as aiso in the North Atlantic. 

None of the species seem to be common so far as the material that 

has been examined shows.
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ASTRORHIZA ANGULOSA H. B. Brady.

BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

Astrorhiza angulosa II. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, p. 48; 

Rep. Voy. Challenger, Zoology, vol. 9,1884, p. 284, pi. 20, figs. 10-13.—Goes,

Billi. Mus. Comp. ZoöL, vol. 29 a p. 19.—Flint, Rep. U. S. Nat. Mus., 

p. 265, pi. 3, fig. 1.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 

218, fig. 38 (in text).

Description......—Test depressed, subtriangular (rarely quadrangular),

biconvex, rounded at the edges, interior consisting of a small central 

chamber from windi tubes radiate, one to each angle of the test, their

thickest about the centralopen ends serving as apertures;

chamber, composed of fine sand, exterior 

of the test loose and granular, within,

smoothly finished, wall about the aper­

tures often tinged a reddish-brown.

2-4 nini.

Distribution. species was ob­

tained by the Albatross at a single station, 

1)3407, off James Island, Galapagos, in

885
germa ooze.

Fig. 1.—Astrorhiza angulosa, x 15

Of the four specimens from this station 

in Goes’ material, two have the darker- 

colored neck as shown in Brady’s figures 

(pi. 20, figs. 11, 12).

ASTRORHIZA FURCATA Goes.

istrorhiza furcata Goes, Billi. Mus. Comp. Zool., vol. 29,
Jio

1

p. 19, pi. 1, figs.

4, 5.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 218, fig. 39 (in text).

Description.—Test flattened below, convex above, triangular, with 

three tapering arius, attenuated at their ends, which serve as aper­

tures; angles between the arms unequal, the arm opposite the smallest

angle usually longer thaii either of the other two; wall of medium

iKiiess,
1 sand with occasional larger

fragments; texture of wall fairly firm, more so than in most of the 

other species of the genus, color dark gray or almost black.

Length about 5 nini.

Obtainc Albatross at a single station, D3419 

off Acapulco, on the west coast of Mexico, in 772 fathoms in green

This is the type station.

The three specimens selected by Goes from the original station are

figured here. They show the variation iii form as well as other slight

One or two other specimens were aiso found in looking 

through the material from this station. The species is different in 

various ways from typical Astrorhiza but may be left here until more 

material can lie obtained.
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ASTRORHIZA GRANULOSA (H. B. Brady).

Marsipella granulosa II. B. Brady, Quart. Journ. Mirr. Sei., vol. 19, 1879, p. 36, 

pi. 3, figs. 8, 9.—Butschili, in Bronns, Klassen nnd Ordnungen dea Thier- 

reichs, vol. 1, 18S0, p. 194, pi. 5, fig. 9.

Astrorhiza granulosa II. B. Brady, Quart. Journ. Mier. Sei., vol. 21,1881, p.48; Rep. 

Voy. Challenger, Zoology, vol. 9, 1884, p. 234, pi. 20, figs. 14-23.—Neumayr, 

Stâmme Thierreiehs, vol. 1, 1889, p. 173, fig. 17d.—Goes, Bull. Mus. Comp. 

Zool., vol. 29, 1896, p. 19.—Flint, Rep. TI. S. Nat. Mus., 1897 (1899), p. 

265, pi. 1.—Rhumbler, Areh. Protistk., vol. 3, 1903, p. 219, fig. 41 (in text). 

Rhabdammina granulosa Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, 

p. 667.

Description.—Test fusiform, tapering toward the ends, internally 

with a long tubular chamber of nearly uniform diameter, open at

Flos. 2-4.—Astrorhiza furcata. 2, 3, 4 a, face view of three specimens selected by Guës from

TIIE TYPE STATION; 4 b, SIDE VIEW. X IO.

both ends, the apertures sometimes more or less closed by particles 

of sand; wall composed of fine siliceous sand, loosely cemented 

externally, occasionally with tests of Globigerina or other foreign 

particles cemented into the test, ends often with a brownish tinge, 

the rest of the test grayish.

Maximum length, 5-7 nini.

Distribution.—I have had material of this species from four stations 

in the North Pacific. Of these one is the station recorded by Goes, 

Albatross station, D3375, southwest of Panama in 1,201 fathoms 

from globigerina ooze. The other three stations are in the North-
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west Pacific, dredged by the Albatross in the 1906 cruise, D4979, 943

fathoms

J

fathoms

?

58 fathoms. The first of

these stations is in the southern portion of the Japan Sea, the other

two being in shallow water south of Honshu Island, 

Jap an.

The two stations from shallow water are in the 

influence of cold currents and this may account for 

the finding of this species at depths so much shal 

lower than the previous records.

ASTRORHIZA CRASSATINA H. B. Brady.

Astrorhiza crassatina II. B. Brady, Quart. Journ. Mier. Sei., 

vol. 21, 1881, p. 47; Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 233, pi. 20, figs. 1-9.—Goes, Kongi. 

Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 13, 

pi. 2, figs. 11-15; Bull. Mus. Comp. Zoöl., vol. 29,1896, 

p. 19.—Flint, Rep. IT. S. Nat. Mus., 1897 (1899), p. 265, 

pi. 2.—Ki.ku, Norske Nordhavs-Exp., no. 25, 1899, 

p. 4.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 

220, fig. 42 (in text).

Rhabdammina crassatina Eimer and 

Fickert, Zeitschr. wiss. Zool.,Fig. 5.—Astrorhiza granii

LOS A. X IO.

vol. 65, 1899, p. 668.

Description.—Test or irregular,

elongate, ends rounded, internally with a tubular 

chamber, open at both ends, but of .uneven «diam­

eter, the apertures often more or less 

particles of sand ; walls thick, composed of fine sand, 

loosely cemented at the surface; occasionally with 

various foreign particles.

Maximum length of typical specimens, 8-10 mm.

Distribution.—Obtained by the Albatross at three 

stations in the 1906 cruise, D4946, 39 

D4949, 110 fathoms, and D4979, 943 fathoms. 

These three stations are near Japan—one south of 

Honshu Island, the other two southeast of Kaisini 

Island. Ali three of these are within the influence 

of the cold currents from the north. Goes records 

this species from Albatross station D3407, oti’ James 

Island, Galapagos, in 885 fathoms from globigerina

ooze.

Fia. C. — Astrorhiza

CRASSATINA. X IO.

The specimens referred to this species by Goes 

are not typical. They are large, very rough, irreg­

ular tubes, with a very narrow and little dilated chamber, the longest 

specimen measuring nearly 25 mm. Just what these tubes are it is 

difficult to say, but their questionable position must simply be noted 

until living material can be studied.
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ASTRORHIZA TENUIS Goes.

Astrorhiza tenuis Goes 

6-8.—Rhumbler,

, Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 20, pi. 1, figs. 

Arch. Protistk., vol. 8, 1903, p. 220, fig. 43 (iu text).

Description.—‘‘More or less slender cylindrical or fusiformed tubes, 

usually tapering to tile ends, with constricted apertures. Tube 

channel smooth, with faint traces of spurious septa. Wall loosely 

cemented of coarse sand, light grayish, comparatively thick.”

“Length 5-10 mm.; diameter 1-1.5 mm.”

Distribution.—Described by Goes from Albatross station D3431, 

995 fathoms, at the entrance to the Gulf of California.

In the collection at Washington there are no specimens of this 

species in the material returned by Doctor Goes. No specimens 

which can be definitely assigned to this species were found in an

examination of the unsorted material from station. The de-

¥

Figs. 7. Astrorhiza tenuis.

C, SIGE VIEW

a, LONGITUDINAL SECTION; b, TRANSVERSE SECTION; 

OF EXTERIOR. (AFTER GOES.) X

scription and figures are given from Goes’s original paper. It seems 

to me questionable whether this is a true Astrorhiza, but without 

specimens it is difficult to decide.

Genus RHABDAMMINA Carpenter, 1869.

Rhabdammina M. Sars, Forh.Vid. Selsk. Christiania, 1S68, p.24S(nonica nudum).— 

W. B. Carpenter (type, R. abyssorum W. B. Carpenter), Ann. Mag. Nat. 

Hist., ser. 4, vol. 4, 1869, p. 2S8; Proc. Roy. Soc. London, vol. IS, 1869, p. 

60.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 266.

Astrorhiza (part)-f-Rhizammina (part) Eim-er and Fickert, Zeitschr. wiss. Zool., 

vol. 65, 1899, p. 666.

Description.—Test free, tubular, either straight, radiating from a 

common center or branching, open ends of the tube serving as aper­

tures; wall coarsely arenaceous, usually more or less rough, firmly 

cemented.



This genus includes five species, four of which are now known 

from the North Pacific. As they are, as a rule, deep-water species, 

little is known concerning the soft parts. It seems likely that there 

is a more definite beginning to sueli a test as that of B. irregularis 

than has been seen. Ali the specimens have the appearance of being 

broken at the lower end.
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RHABDAMMINA ABYSSORUM W. B. Carpenter.

Rhabdammina abyssorum M. Sars, Forh. Vid. Selsk. Christiania, 1868, p. 248 

i Homea nudum)—W. B. Carpenter, Ann. Mag. Nat. Hist., ser. 4, vol. 4, 

1869, p. 288; Proc. Roy. Soc. London, vol. 18, 1869, p. 60.—G. 0. Sars, Forh. 

Vid. Selsk. Christiania, 1871, pp. 250, 251.—Carpenter, The Microscope, 6th 

ed., 1881, pp. 562, 563, figs. 321 c, d (in text).—H. B. Brady, Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 266, pi. 21, figs. 1-13.—De 1mm.ix, Le 

Naturaliste, vol. 9,1887, p. 127, fig. 12a.—A. Agassiz, Bull. Mus. Comp. ZoöL, 

vol. 29,1888, pp. 162, 163, figs. 492, 493 (in text).—Newmayr, Staminé Thier- 

reiehs, vol. 1, 1889, p. 173, fig. 17a (in text).—Egger, Abh. koa. bay. Akad. 

Wiss. München, vol. 18, 1893, p. 255, pi. 4, fig. 31.—Goes, Kongi. Svensk. 

Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 19, pi. 4, figs. 67, 68.—Schlum- 

berger, Mém. Soc. Zool. France, vol. 7, 1894, p. 254.—Goes, Bull. Mus.

Comp. ZoöL, vol. 29, , p. 21.—Kiær, Norske Nordhavs-Exp., no. 25,

1899, p. 4.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 271, pi. 12, fig. 2.

Rhumbler, Arch. Protistk., vol. 3, , p. 264, fig. 108 (in text).

Rhabdammina abyssorum, var. robusta Goes, Kongi. Svensk. Vet. Akad. Handi., 

vol. 19, No. 4, 1882, p. 143, pi. 12, figs. 430, 431.

Astrorhiza abyssorum Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899,

p. 666.

Description.—Test free, of a central chamber witti 

three to five radiating arms, usually three, of nearly uniform diameter 

and usually in the same plane, but occasionally, when there are mure 

than three arms, the extra ones may be in a different plane from 

the other three, arms tubular, circular in cross section, ends open, 

forming the apertures of the test, wall of the test composed of very 

firmly cemented sand grains of variable size, exterior usually rough­

ened but the interior smooth,, wall fairly thick, cement containing

ferruginous material giving frequently a brown

color, but the color varies from light gray to almost black, according 

to the materials of which it is composed.

Diameter, including arms, up to 17 nini.

.—The species is well distributed in the North Pacific,

occurring in at least fifteen of the Albatross and Nero stations. Of

these, one is the station recorded by Goes, D.3375, 1,201 fathoms off 

the west coast of Central America; it was very abundant at D4337, 

617-680 fathoms off San Diego, California; one station is in Bering 

Sea, D3501, iii 688 fathoms. The other twelve stations were in the 

region south of Japan in from 71-1,759 fathoms. The species was 

obtained by the Challenger at station 237, in 1,875 fathoms, east 

of Japan.
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There is a considerable variation in this species along certain lines. 

Typicalty there are three arms, but there are occasionally four or 

five, these specimens usually being rare. However, at station D4337, 

off San Diego, California, there was obtained a considerable series 

of specimens of this species and among these examples with four 

or even five arms were rather common. In the matter of tex­

ture of the wall there is aiso a considerable variation, partly due

Figs. S-10.—Rhabdammina abyssorum. Sa, front view; b, end view of one arm of the smoother

FORM FROM DEEP WATER, X IO; 9, FRONT VIEW OF A SHALLOW WATER SPECIMEN FROM THE COAST

of Japan, X 25; IO, central portion of a specimen with four arms, X 15.

to bottom conditions it would appear from the material examined. 

The specimens from shallower water are more apt to be constructed 

of coarse sand grains, figure 9, while those from deep water where 

such materials are lacking are made of much finer grains with more 

or less mud and often contain Globigerina or other tests in the wall. 

This species has been usually found in deep water, ali but four stations 

being in water more than 6U0 fathoms deep.
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RHABDAMMINA IRREGULARIS W. B. Carpenter.

Rhabdammina irregularis W. B. Carpenter, Proe. Roy. Soc. London, vol. 18,

, p. 60.—H. B. Brady, Rep. Yoy. Challenger, Zoology, vol. 9, 1884, p.

. 9.—Goes, Bull. Mus. Comp. ZoöL, vol. 29, 1896, p. 21. 

Rhumbler, Arch. Protistk., vol. 3, 1903, p. 263, fig. 106 (in text).

Description.—Test made up of a dichotomously branching tubular 

chamber, of nearly even diameter, wall of firmly cemented sand

268, pi. 21,

Flos. 11-12.—Two SPECIMENS OF RHABDAMMINA IRREGULARIS. X 6.

grains, exterior rather rough, interior smoothly finished, ends of the 

tubes serving as the apertures, color usually a yellowish- or reddish- 

brown .
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Length, up to 37.5 nini.

Distribution.—Iii the Albatross material from the west coast of 

Mexico and Central America this species forms what may be called

“Rhabdammina bottom,” being the most common constituent of

»
the bottom in several places. In the material reported upon by 

Goes, it occurred at Albatross station D3392, in 1,270 fathoms off 

Panama, making up the mass of the dredged material. It aiso 

occurred in 995 fathoms at station D3431, at the entrance to the 

Gulf of California, in great quantity. These stations give ali that 

is known of its distribution in the North Pacific, as it has not been 

noted in any of the other dredged material. At these stations 

Rhabdammina abyssorum seems to be lacking.

Throughout the mass of the material few specimens were found 

which in any way suggested completeness of the test. Where there 

is a long unbranched portion at the base it is usually somewhat curved. 

That there may be more than the two branches is shown by the 

figures given here. Just what the completed specimens are can not 

be definitely stated with the material at hand, but a considerable 

size is surely indicated. There seems to be a point of weakness just 

above the region of forking, and the great majority of specimens are 

broken at that point, as shown in the figure.

RHABDAMMINA DISCRETA H. B. Brady.

Rhabdopleura, species, G. M. Dawson, Can. Nat., vol. 5, 1S70, p. 177, fig. 7.

Rhabdopleura abyssorum G. M. Dawson, Amer. Journ. Sei., vol. 1, 1871, p. 206 

fig. 7; Ann. Mag. Nat. Hist., ser. 4, vol. 7, 1871, p. 86, fig. 7.

Rhabdammina discreta H. B. Brady, Quart. Journ. Mier. Sei., vol. 21, 1881, p. 48; 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 268, pi. 22, figs. 11-13.—Chap­

man, Proc. Zool. Soc. London, 1895, p. 14.—Goes, Bull. Mus. Comp. ZoöL, 

vol. 29, 1896, p. 21, pi. 1, figs. 13, 14.—Flint, Rep. U. S. Nat. Mus., 1897, 

(1899), p. 271, pi. 13.—EiMERand Fickert, Zeitschr. wiss. Zool., vol. 65,1899, 

p. 668.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 263, fig. 105 (in text). 

Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 125.

Description.—Test cylindrical, straight or nearly so, irregularly 

constricted at intervals, with the effect of divisions exteriorly but no 

corresponding walls within, open ends of the tube serving as apertures; 

wall rather thin, firmly cemented of angular sand grains, roughish 

on the exterior, but smoothly finished on the interior except at the 

constrictions, where there.are various angles and irregularities; color 

varying with the material used in the construction of the wall.

Length indefinite, up to 25 mm.

Distribution.—Rhabdammina discreta has been found at six widely 

separated stations in the North Pacific. In the eastern portion it 

occurs at Albatross station D3419, in 772 fathoms, off the coast of 

Mexico in the material examined by Goes. Brady records its occur­

rence at one Challenaer station in the western Pacific, west of the
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Ladrone Islands, in 2,475 fathoms. The Albatross obtained this 

species at two stations in the 1906 cruise—D4979, in 943 fathoms,

south of Honshu Island, Japan, and D5026, in 119 

fathoms in the Okhotsk Sea. Bagg records the species 

from station H4502 in 1,342 fathoms near the Hawai­

ian Islands, but his specimen is a mere fragment, 

poorly characterized.

The specimen figured by Goës is not typical, but 

there are larger typical specimens among his mounted 

material from the same station. Brady speaks of the 

occurrence of this species usually at considerable 

depths, but in the far north off the coast of Greenland 

in 20 fathoms and in the far south off Kerguelen 

Island at 120 fathoms. He aiso gives a suggestion 

that the distribution may be more or less affected by 

the temperature of the ocean bottom. In this con­

nection it is interesting to observe that the only North 

Pacific station for this species at ali shallow, 119 fath­

oms, in the Okhotsk Sea, had a bottom temperature of 

30.4° F., a low temperature even for ocean bottom 

conditions, colder even than the deeper stations where 

this species occurs.

RHABDAMMINA LINEARIS H. B. Brady.

Rhabdammina linearis H. B. Brady, Quart. Journ. Micr. Sei., 

vol. 19, 1879, p. 37, pi. 3, figs. IO, 11.—Bütschli, in Bronns 

Klassen und Ordnungen des Thierreiehs, vol. 1, 1880, p. 194, 

pi. 5, fig. IO.—II. B. Brady, Rep. Yoy. Challenger, Zoology, 

vol. 9, 1884, p. 269, pi. 22, figs. 1-6.—A. Agassiz, Bull. Mus. 

Comp.ZoöL, vol. 29, 1SS8, p. 163, fig. 494 (intext).—Goes, 

Kongi. Svensk. Yet. Akad. Handi., vol. 25, no. 9, 1894, p. 

18, pi. 4, figs. 65, 66.—Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 271, pi. 14, fig. 1.—R-humbler, Arch. Protistk., 

vol. 3, 1903, p. 262, fig. 104 (in text).

Description.—Test free, elongate, straight or with 

the arms at an angle : central chamber of lamer diana-
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fig. 13—rhabdam- eter thaii the two elongated tubular arms, wall of the 

mina discreta, x central chamber thinner thaii that of the arms, com-

25. 7

posed of sand grains firmly cemented, apertures at 

the distal ends of the tubes; color variable, f

oni

composed

Length 6-7 mm.
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Distribution.—Brady records this species from the South Pacific, 

but in “The Summary of Results” of the Challenger expedition it 

is only given from two stations, 237 and 246, in 1,875 and 2,050 

fathoms, one station east of Japan, the other in the middle of the 

North Pacific.

No typical example of this species was noted in the North Pacific 

material I have examined. Two specimens from Albatross station

Fig. 14.—Rhabdammina linearis, a-e, x IO, e, showing interior, ƒ, surface. X 00. (after Brady.)

D4957, in 437 fathoms, may possibly belong here, but the central 

enlargement is not very pronounced.

Marsipella Norman (type, M. elongata Norman), Ann. Mag. Nat. Hist., ser. 5, 

vol. 1, 1878, p. 281.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 264.

Proteonina W. B. Carpenter, Proc. Roy. Soc. London, vol. 18, 1869, p. 60 (not 

Proteonina Williamson, 1858).

Description.—Test free, tubular, cylindrical or fusiform, sometimes 

recurved at the ends, apertures formed by the open ends of the tube, 

wall composed wholly or in part of sponge spicules, thin but firmly 

cemented together.

A single species has been found in the North Pacific, and that has 

occurred at but few stations. It has been found in the colder por­

tions of the North Atlantic.

Genus MARSIPELLA Norman, 1878.
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MARSIPELLA CYLINDRICA H. B. Brady.
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Marsipella cylindrica H. B. Brady, Proc. Roy. Soc. Edinburgh, vol. 11, 18S 

p. 714; Rep. Voy. Challenger, Zoology, vol. 9,1884, p. 265, pi. 24, figs. 20-22. 

Rhumbler, Arch. Protistk., vol. 3, 1903, p. 265, fig. 109 (in text).

Description.—Test tubular, slender, of nearly uniform diameter,

»
ends of the tube open and serving as apertures, wall composed 

almost entirely of acicular sponge spicules, sometimes entire but

usually in fragments, laid side by side, 

lengthwise of the test, and strongly 

cemented.

Length up to 7 mm.; diameter 0.12­

0.25 mm.

Distribution.—As this genus has been 

recorded but once previously from the 

North Pacific, it is interesting to find it 

at four stations, but in small numbers. 

It has occurred off the Hawaiian Islands, 

Albatross station H3009, in 603 fathoms, 

rare. The other three stations are about 

Japan. They are, Nero station 1225, in 

S05 fathoms, south of Yokohama; Alba­

tross stations D4957, in 437 fathoms, off 

the eastern coast of Kiushu Island, and 

D4900, in 139 fathoms, southwest of 

Nagasaki. The Challenger obtained it 

at station 237, in 1,875 fathoms, east of 

Japan.

The tubes are often tinged with a red­

dish-brown color as though the cement 

might contain ferruginous material. The 

wall is comparatively thin, but may be 

composed of several layers of spicules.

Genus BATHYSIPHON G. O.

Sars, 1871.

Bathysiphon G. O. Sars (M. Sars, in MS.) 

(type, B. filiformis G. O. Sars) Forh. 

Vid. Selsk. Christiania, 1871 (1872), p. 

251.—Norman, Rep. Brit. Ass., 1880, 

pp. 389-390.—H. B. Brady, Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 248.—de Folin, Act. Soc. Linn. 

Bordeaux, vol. 40, 1886, p. 273.—Rhumbler, Arch. Protistk., vol. 3, 1903, 

p. 269.

Description.— Test free, cylindrical, sometimes tapering toward one 

end, straight or somewhat curved, often externally constricted, but 

without corresponding divisions of the tubular chamber internally, 

wall composed of sponge spicules overlaid by a varying thickness of

15

16

Figs. 15-16.—-Marsipella cylindrica.

X 30. 15, STRAIGHT TEST COMPOSED

LARGELY OF LONG UNBROKEN SPICULES. 

16, ROUGHER, DOUBLY CURVED TEST 

LARGELY MADE UP OF FRAGMENTARY 

PORTIONS OF SPICULES.
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what appears to be siliceous cement, wall thick in comparison with 

the diameter of the tube.

Two species of this genus have been found in the North Pacific, 

along the western coast of America, and again along the colder areas 

off the coast of Japan.

BATHYSIPHON FILIFORMIS G. O. Sars.

Bathysiphon filiformis (M. Saks MS.) G. O. Sars, Forh. Vid. Selsk. Christiania, 

1871 (1872), p. 251.—Norman, Rep. Brit. Ass., 1880, p. 389.—H. B. Brady, 

Rep. Voy. Challenger> Zoology, vol. 9, 1884, p. 248, pi. 26, figs. 15-20.—Goes, 

Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 16, pi . 3, figs. 

39-41.—de Folin, Act. Soc. Limi. Bordeaux, vol. 40, 1886, p. 279, pi. 6, figs. 

4 a-e.—Chapman, Proc. Zool. Soc. London, 1895, p. 12.—Goes, Bull. Mus. 

Comp Zool., vol. 29, 1896, p. 23, pi. 1, figs. 11, 12.—Rhumbler, Arch. 

Protistk., vol. 3, 1903, p. 270, fig. 116 (in text).

Description.—Test free, cylindrical, of nearly uniform diameter, 

straight or somewhat curved, chamber tubular, of nearly uniform 

diameter, the open ends serving as the apertures; wall composed of 

felted sponge spicules and fine sand in varying proportions, rather 

soft; color light gray or white, sometimes even black, but when 

covered more or less by fine sand, taking on a brownish color.

Length up f o 50 mm. or more ; diameter up to 4 mm.

Distribution.—Specimens of this species were found by Goes in the 

Albatross material from the eastern tropical North Pacific at five 

stations, D3375, D3407, D3418, D3419, and D3431, in depths 

from 660-1,201 fathoms. I have examined Goës’s material from 

Station D3419 and have found broken specimens in material from 

Station D3431. Later I obtained an abundance of fine long speci­

mens from material dredged by the Albatross off San Diego, station 

D4337, 617-680 fathoms. These specimens were the best I have 

ever seen. The Challenger obtained specimens from station 237, in 

1,875 fathoms, east of Japan.

Some of the specimens have a very considerable amount of arena­

ceous material built into the outer part of the wah, giving a very 

different appearance from that of typical specimens. These, how­

ever, are of the same size and shape and are associated in the material 

from the same station. In his list in 1896, page 92, Goës used the 

name, var. arenosus for this form with the sandy exterior, and his 

material has still another name, although neither was used in his 

original text. The constrictions of the wall are not prominent, as in 

the material figured by Brady.

Several fragmentary specimens were found at Albatross station D 

5056, in 258 fathoms, in Suruga Gulf, Japan. These are somewhat 

smaller than the other material referred to and have a considerable 

range of variation in the character of the test.
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BATHYSIPHON RUFUS de Folin.

Bathysiphon rufum de Folin, Act. Soc. Limi. Bordeaux, vol. 40, 1886, p. 283, 

pi. G, IIgs. 8 a~c.—Goes, Bull. Mils. Comp. ZoöL, vol. 29, 1896, p. 23, pi. 1, 

fig. IO.—Flint, Rep. U. S. Nat. Mus., JS97 (1899), p. 267, pi. 7.—Rhumbler, 

Arch. Protistk., vol. 3, 1903, p. 270, fig. 118 (in text).
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SECTION, X t'0.

IS, longitudinal

20, LONGITUDINAL

Figs. 17-21.—Bathysiphon filiformis. 17, a, side view, x 1; b, end view, X 5.

IO, TRANSVERSE SECTION, VIEWED DY TRANSMITTED LIGHT, X 00.

SECTION OF WALL WITH EXTERIOR COAT, X 00. 21, LONGITUDINAL SECTION OF INNER PORTION OF WALL,

X 200. (FIGS. 18-21. AFTER BRADY.)

Description.—Test free, elongate, tapering, slightly curved, surface 

with many irregularly placed constrictions, smooth and polished, wall



FORAMINIFERA OF NORTH PACIFIC OCEAN.
33

compar

mposed a very hard

siliceous cement, color reddish or yellowish brown.

mm

oni

Length up

in the broadest part.

Distribution.—Goes ^

Albatross stations, D3375,D.3376, in 1,201 and 1,132 

fathoms, respectively, south of Panama, near the 

equator; the other, D3419, in 772 fathoms, off 

Acapulco, on the Mexican coast. I have seen

?

material from station D3376, consisting of eight 

specimens selected by Goes, and one of which is here 

figured. Specimens were aiso seen from station D 

3407, just south of the equator, in this same region,

in 885 fathoms.
specimen

material from Alert station 1156, 2,046 fathoms, 

south of the Bonin Islands.

The specimens are much more constricted than 

those figured by de Folin, and none of them has the 

very small aperture or the finish shown in the larger 

end of the original specimens figured.
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Genus RHIZAMMINA H. B. Brady, 1879.

Rhizammina . B. Brada’ (type, R.algaeformisH. B. Brada:), 

Quart. Journ. Mier. Sei., vol. 19, 1879, p. 39.—Bütschli 

in Bronns Klassen linei Ordnungen des Thierreichs, vol. 

1, 1880, p. 195.—H. B. Brada', Rep. Voy. Challenger, 

Zoology, vol. 9, 1SS4, p. 274.—Rhumbler, Arch. 

Protistk.,vol. 3, 1903, p. 252.

Marsipella (part) Eimer and Fickert, Zeitschr. wiss. Zool., 

vol.65,1899, p. 668.

Description.—Test free, consisting of a simple or 

dichotomously branching flexible tube, wall largely

chitinous, bearing various foreign bodies attached 

to the exterior.

But two species of this genus are knçwn, both 

occurring rarely in the North Pacific. The flexible

C. A v

character of the Avail is a distinctive feature.

RHIZAMMINA ALGAEFORMIS H. rady.

Rhizammina algafcjrmis II. B. Brada", Quart. Journ. Micr. 

Sei., vol. 19, 1S79, p. 39, pi. 4, figs. 16, 17; Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 274, pi. 28, fisrs.
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Rhumbler, Arch. Protistk., vol. 3, 1903, p. 252, fig. 92 (in text).
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Description dichotomously

flexible tube, forming tangled masses of indefinite size; wall thin,

largely chitinous, but with various sorts of for­

eign matter attached to the exterior, either 

sand or other foraminifera! tests according to 

the character of the bottom, surface when free 

from

chitinous tubes brown.

foreign matter roughened, color of the

Diameter 0.126-0.315 mm.

.—But four stations are known 

in the North Pacific for this species. Three of 

these are Challenger stations, 237, 244, 246, in 

1,875, 2,900 and 2,050 fathoms, respectively; 

two in the middle of the North Pacific, the 

shallowest one east of Japan. Goes found the 

species at Albatross station D3415, off the 

coast of Mexico, in 1,879 fathoms. This ma­

terial of Goes which I have examined is typ­

ical, without any appreciable amount of foreign 

material adherent to the tubes.

As the experiments of Brady show, the test 

is very largely made up of chitinous material with a small amount of

Fig. 23.—Rhizammina algae­

formis. x io.

silica in the wall.

RHIZAMMINA INDIVISA H. B. Brady.

Rhizammina indivisa II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p 

277, pi. 29, figs. 5-7.—Egger, Abb. koti, 

bay. Akad. Wiss. München, vol. 18, 1893,

fe' 4
p. 256, pi. 4, fig. 17.—Chapman, Proc.

Zool. Soc. London, 1895, p. 14.—Goes,

Bull. Mus. Comp. Zool. vol. 29, 1896, p.

20.—Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 272, pi. 15, fig. 2.—Rhumbler,

Arch. Protistk., vol. 3, 1903, p. 252, fig.

91 (in text).

Marsipella indivisa Eimer* and Fickert,

Zeitschr. wiss. Zool., vol. 65, 1899, p.

O .

Description. — Test free, cylindrical, 

flexible, often tapering toward the ends, 

which are open and serve as apertures, 

wall composed largely of chitinous ma­

terial but with a variable amount of 

sand or foraminifera! tests attached to 

the exterior. Fig. 24.—Rhizammina indivisa» X 20.

Length up to IO mm.; diameter 0.25-0.40 mm.
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Distribution.—The only previously recorded station for this species 

in the North Pacific is Albatross station D3375 in 1,201 fathoms in 

globigerina ooze southwest of Panama. Goes’s material consists of 

six specimens from this station. Some of them are not this species 

but belong evidently to Pelosina cylindrica II. B. Brady. Frag­

mentary material referred to this species has been noted in the sam­

ples from three Neco stations between Midway Island and Guam, 

Nos. 172,15S3, and 1678, in 2,086, 777, and 1,283 fathoms, respectively, 

ali in globigerina ooze.

Subfamily 3. S^ACCAAIMAiN'ïlSrÆ.

Test consisting of a single chamber, or group of superficially at­

tached chambers, the walls made up for the most part of agglutinated 

material; apertures sometimes numerous but usually single; tests 

free or attached.

Included here are a number of genera which seem to have certain 

common characters; that of a test of agglutinated material of a single

J eo o

chamber, usually with a single opening. The wall may be greatly 

varied in its constituents in the various genera, being composed of 

sand grains in Proteonina, of a single layer of sponge spicules in 

Technitella, of a felted mass of spicules in Pilulina, or of other tests, 

etc., in Pelosina cylindrica.

Genus PSAMMOSPHÆRA F. E. Schulze, 1875.

Psammosphaera F. E. Schulze (type, P. fusca F. E. Schulze), II Jahr. Comm, 

wiss. Unt. deutsch. Meer in Kiel, 1S75, p. IKI. —Bütschli, in Pronus Klassen 

und Ordnungen des Thierreichs, vol. 1, 1SS0, p. 202.—II. B. Brady, Rep. 

Voy. Challenger, Zoology, vol. 9, 188-1, p. 249.—Flint, Rep. U.S.Nat. Mus., 

1897 (1899), p. 267.—Ei.mer and Fickert, Zeitschr. wiss. Zool., vol. 65,1899, 

p. 598.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 241.

Saccammina (part) Rhumbler, Zeitschr. wiss. Zool. \ol.57, 1894, p. 462; Nachr. 

kön. Ges. Wiss. Gottingen, 1895, pp. 81, 82.

Description.—Test free or attached, usually spherical, no definite 

aperture, the pseudopodia making their way out between the ele­

ments of the test; wall composed of sand grains or other loose material 

cemented together.

Two species of this genus occur in the North Pacific, but both of 

them are rare and have been found at but few stations.

PSA MMOSPHÆR A FUSCA F. E. Schulze.

Psammosphaera fusca F. E. Schulze, II Jahr. Comm. wiss. Unt. deutsch. Meer 

in Kiel, 1875, p. 113, pi. 2, figs. S a-f.—H. B. Brady, Rep. Voy. Challenger, 

Zoology, vol. 9,1S84, p. 249, pi. 18, figs. 1, 5-8 (not 2-4).—Goes, Kongi. Svensk. 

Vet. Akad. Handi, vol. 25, no. 9, 1894, p. 14, pi. 3, fig. 19.—Chapman, Proc. 

Zool. Soc. London, 1895, p. 13.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), 

p. 268, pi. 8, fig. 1.—Millett, Journ. Roy. Micr. Soc.,1899, p. 251.—Rhumbler, 

Arch. Protistk., vol. 3, 1903, p. 242, fig. 75 (in text).—Sidebottom, Mem. and 

Proc. Manchester Lit. and Philos. Soc., vol. 49, no. 5, 1905, p. 1, pi. 1, fig. 1.
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Description.—Tost free or attached, generally spherical, no definite 

aperture : wall composed of a single layer of rather coarse sand grains, 

rather roughly put together, cement gray or brownish.

Diameter 1.5-4 mm.

Distribution.—Brady records this species from but two Challenger 

stations in the North Pacific, in 1,S50 and 1,875 fathoms, west of the 

Caroline Islands, and west of Japan. Flint records it at one Nero 

station, No. 152, in 3,026 fathoms, east of Midway Island. I have 

specimens from two other Nero stations, Nos. 1153 and 1315, in

Flos. Psammosphaera

specimen,

FUSCA. 25, SPECIMEN COMPOSED OF BLACK VOLCANIC SAND, X 25. 26,

ATTACHED SPECIMEN, X40. 2S, SECTION OF TEST, X 40. (FIGS. 26-28.

after Brady.)

1,932 and 1,494 fathoms, near the Bonin Islands in the Western 

Pacific.

PSAMMOSPHÆRA PARVA Flint.

Psammos])hnrn parca Flint, Rep. U. 8. Nat. Mus., 1897 (1899), p. 268, pi. 9, 

fig. 1.—IliiuMia.ER, Arch. Protistk., vol. 8, 1903, p. 242, fig. 77 (in text). 

Psammophera /asra (part) H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 250, pi. 18, figs. 2-4 (not 1, 5-8).

Description.—Test free or attached, often attached to or inclosing 

a sponge spicule, spherical, if free, or frequently with a flattened area
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when attached, no definite aperture, wall thin, composed of fine sand, 

the particles firmly united by an abundance of cement which fills up 

the interstices to a large extent, color grayish or brown. ' 

Diameter usually less than 1 nini.

Distribution.—Specimens which seem to be referable to this species 

have been noted at three stations iii the North Pacific—Albatross

Figs. 29-30.—Psammosph.era parva. 29, specimen attached to large sponge spicule, X 50.

30, SMALLER SPECIMEN (AFTER BRADY), >. -IO.

station H2S99 iii 1,531 fathoms, east of the Hawaiian Islands, and 

D4979 in 943 fathoms, south of Honshu Island, Japan, aiso Nero 

station 1321, iii 1,618 fathoms near the Bonin Islands.

There seems to be some variation in color iii the specimens and the 

degree to which the cement fills the irregularities of the wall.

Genus SOROSPHÆRA H. B Brady, 1879.

Sorosphaera H. B. Brady (type, S. confusa II. B. Brady), Quart. Journ. Micr. 

Sei., vol. 19, 1S79, p. 2S; Rep. Voy. Challenger, Zoology, vol. 9,18S4, p.251. 

Rhumbler, Arch. Protistk., vol. 3, 1902, p. 235.

ion.
Test consisting of a colony of more or less inflated

chambers, without definite apertures, the walls joined to one another, 

composed of sand grains with interstitial openings.

The following species has been recorded from the North Pacific 

by Brady :

SOROSPHÆRA CONFUSA H. B. Brady.

Sorosphaera confusa H. B. Brady, Quart. .Inum. Micr. Sei., vol. 19, 1S79, p. 28, 

pi. 4, figs. IS, 19; Rep. Yoy. Challenger, Zoology, vol. 9, 1SS4, p. 251, pi. IS, figs. 

9, IO.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 235, fig. 03 (in text).

Description.—“Test free, consisting of a number of inflated or spher­

ical chambers of nearly uniform size, irregularly crowded together and
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adhering to each other by their outer surfaces. Walls thin, finely 

arenaceous in texture, with minute interstitial orifices. General 

aperture wanting. Diameter of individual chambers about one- 

twenty-fifth of an inch (1 mm.), of the entire colony, variable, some­

times one-sixth of an incii (4.5 mm.).”

Distribution.— Brady records this species at one Challenger station, 

244, in the middle of the North Pacific in 2,900 fathoms. In the 

volume on “Summary of Results” this species is aiso given as occur-

V

Figs. 31-32.—Sorosphaera confusa, x 15 (after Brady).

ring at station 246, in 2,050 fathoms. This station is aiso in mid­

ocean.

The species has not been noted in any of the Albatross or Nero 

material I have examined from the North Pacific. The above descrip­

tion and figure 8 are from Brady.

Genus SACCAMMINA Carpenter, 1869.

Saccammina (M. Sars typo, S. spherica (1. (). Sars, Forh. Vid. Selsk. Christiania, 

ISOS (1869), p. 248) [no-men nudum].—Carpenter, Ann Mag. Nat. Hist.., Ser. 

4, vol. 4, I860, p. 289.—Bütschi.i, in Pronus Klassen und Ordnungen dea 

Thicrreiehs, vol. 1,18S0, p. 195.—II. B. Brady, Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 252.—Rhumbler, Zeitschr. wiss. Zool., vol. 57, 1894, p. 462.— 

Eimer and Fickert (part), Zeitschr. wiss. Zool., vol. 65, 1S99, p. 671.— 

Rhumbler, Arch. Protistk., vol. 3, 1903, p. 242.

Description.—Test free, or sometimes attached, of one or several 

spherical chambers with distinct apertures, usually one for each 

chamber, wall composed of sand grains attached firmly to one another 

by a yellowish or brownish cement.

Two species of Saccammina occur in the North Pacific. The first 

of these, S. sphærica, has been found at numerous stations in the 

colder waters, but the other species, S. socialis, seems to be very rare.
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SACCAMMINA SPHAERICA G. O. Sars.

Saccammina sphaerica (M. Sars, Forh. Vid. Selsk. Christiania, 1868 (1869), p. 248, 

nomen nudum), G. O. Sars, Forh. Vid. Selsk. Christiania, 1871, p. 250.—Car­

penter, The Microscope, 5th ed., 1875, p. 532, fig. 272a-c.—H. B. Brady, Rep. 

Voy. Challenger, Zoology, vol. 9, 1884, p. 253, pi. 18, figs. 11-17.—Egger, Abh. 

kön. bay. Akad. Wiss. München, vol. 18,1893, p. 254, pi. 4, fig. S.--Rhumbler,

Zeitschr. wiss. Zool., vol. 57, 1894, pp. 433-619, pis. 21-25.—Goes, Kongi. 

Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1S94, p. 13, pi. 3, figs. 16-18.— 

Chapman, Proc. Zool. Soc. London, 1895, p. 13.—Goës, Billi. Mus. Comp. 

Zool., vol. 29, 1896, p. 26.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 269,

pi. 9, fig. 2.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 243, figs. 78a-d (in 

text).

Description.—Test free, rarely attached, spherical or pyriform ; 

typically of a single chamber with a single aperture at the end of a

Figs. 33-36.—Saccammina sphaerica. X 1”> (after Brady). 33, free specimen. 34, attached

SPECIMEN. 33, APERTURAL VIEW. 36, SECTION.

slightly projecting portion of the test; wall composed of fairly coarse 

sand grains, firmly cemented; color various, gray to almost black, 

occasionally brownish or reddish.

Diameter 1-3.5 nini.

Distribution.—This species appears to be fairly well distributed in 

the North Pacific in the colder waters. The Challenger dredged
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specimens at station 246 in 2,050 fathoms in the middle of the North 

Pacific. Goes records it from three Albatross stations off the coast 

of Mexico iii 660-995 fathoms. His selected material which I have 

seen, from the entrance to the Gulf of California, is very large and 

more like the typical Arctic material. I have found the species in 

material in 2,085 fathoms, Albatross station H2833, midway between 

San Francisco and the Hawaiian Islands; aiso from several stations 

south of Japan in the colder water, in 139-1,551 fathoms.

SACCAMMINA SOCIALIS H. B. Brady.

Saccammina socialis II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 

255, pi. 18, figs. 18, 19.—Chapman, Proc. Zool. $oc. London, 1895, p. 13.— 

Rhumblkr, Arch. Protistk., vol. 3, 1903, p. 244, fig. 79 (in text).

Description.—“Test consisting of several independent arenaceous 

chambers, individually spherical or subspherical in shape and of 

nearly even size, attached to each other by their outer surfaces, but 

without stoloniferous intercommunication, each chamber having its

own external aperture. Spheres seldom more than six or eight in 

number, and usually arranged with more or less regularity. Texture 

finelv sandv, nearlv smooth externally. Diameter of the individual

4, •• %

chandlers, one-thirtieth of an inch (0.8 mm.) or less.”
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Figs. 37-3$.—Saccammina socialis, x 20 (after Brady).

Distribution.—Brady described this species from Challenger station 

246, 2,050 fathoms, in the middle of the North Pacific. I have seen 

no material of this species in ali the North Pacific material examined.

The figures and description are from the originals of Brady.

Genus PROTEONINA Williamson, 1

Proteonina Williamson (type, P. fusiformis Williamson), Recent Foraminifera 

of Great Britain, 1858, p. 1 (not ProteoninaTerquem, 1875).—Rhumbler, 

Arch. Protistk., vol. 3, 1903, p. 244.

Reophax (par!) II. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 51; Rep. 

Yoy. Challenger, Zoology, vol. 9, 1884, p. 289.—Bütschli, in Bromus Klassen 

mui Ordnungen des Thierreichs, vol. 1, 18S0, p. 199.

Reophax Rhumbler, Naehr. kön. Ges. Wiss. Gottingen, 1895, p. 82.

Difflugia Loger, Abh. kön. bay. Akad. Wiss. München, vol. 18, 1895, p. 251 

(not Difflugia Leclerc, 1S15).

Saecarnmina (part) Limer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, p. 671-

',on.—Test free, consisting of a single chamber, flask-shaped 

or fusiform with a single aperture, wall composed of coarse sand
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grains or other foreign matter, test usually broadest near the base 

and gradually tapering more or less evenly to the apertural end. 

Several species of Proteonina occur in the North Pacific, certain of

the species apparently confined to specific regions 

material is able to indicate.

as far as the

PROTEONINA FUSIFORMIS Williamson.

Proteon ina fusiform is Williamson, Recent Foraminifera of Great Britain, 1858, p. 1, 

pi. 1, fig. 1.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. ‘248, fig. 84 (in text).

Reophax fusiformis II. B. Brady, Denksckr. kais. Akad. Wiss. Wien, vol. 43, 

pt. 2, 1882, p. 99; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 290, pi. 30, 

figs. 7-11.—Millett, Journ. Roy. Micr. Soc., 1899, p. 253, pi. 4, fig. 11. 

Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 125.

Lituola fusiformis J. Wright, Rep. Belfast Club, 1S76-77, Append., table.

Lituola nautiloidea, var. scorpiurus W. B. Carpenter, in 

Parker and Jones, luti’., Study Foram. 1802, Ap­

pend., p.309.

Description.—Test free, fusiform, asymmet­

rical, chamber either single or somewhat incom­

pletely divided, walls composed of fairly coarse 

sand grains, rough externally, but closely cement­

ed, aperture terminal, single.

Length 0.Go-1.0 mm. or more.

Distribution.—This species does not seem to 

be common in the North Pacific, but four sta­

tions being known. The (Challenger found it 

near the Philippines, Station 209, 95 fathoms.

Doctor Baini records it from the Hawaiian

5, G$9 fathoms.

It has aiso been noted from two Nero stations 

in the vicinity of the Bonin Islands, in 1,415 and 

1,543 fathoms.

Specimens of this species are. always more or Fia. so.—Proteonina fusi- 

less irregular in form, but the general charact er

Islands, Albatross station

FORMIS. X 75.

of Williamson’s figure is readily distinguished

m
the

specimens

PROTEONINA DIFFLUGIFORMIS (H. B. Brady).

Reophax difflugiformis H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 51, 

pi. 4, figs. 3 a, b; Denksehr. kais. Akad. Wiss. Wien, vol. 43, pt. 2, 1882, 

p. 99; Proc. Roy. Soc. Edinburgh, vol. 11, 1882, p. 715; Rep. Voy. Challen­

ger, Zoology, vol. 9, 1884, p. 289, pi. 30, figs. 2-4 (not 1, 5).—Golis, Kongi. 

Svensk. Vet., Akad. Handi., vol. 25, no. 9, 1S94, p. 26, pi. 6, figs, 196-198; 

Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 28.—Flint, Rep. U. S. Nat. Mus., 

1897 (1899), p. 272, pi. 16, fig. 2.—Milleti1, Journ. Roy. Micr. Soc., 1899, 

p. 252.

Saccammina difflugiformis Eimer and Fickert, Zeitschr. wiss. Zool., vol 65, 

1899, p. 671.

Proteonina difflugiformis Rhumbler, Arch. Protistk., vol. 3, 1903, p. 245, figs. 

80 a, b, (in text).
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Description.—Test free, consisting of a single elongate oval or 

pyriform chamber, with a more or less distinct tubular neck; chamber 

undivided; wall fairly thick, composed of closely cemented sand 

grains of variable size and roughness; aperture simple, terminal; 

color, varying with the material of the wall.

Length 0.36-0.75 mm.

Distribution.—The various 

records for this species are ali 

in rather cold or deep water as 

far as the North Pacific is con­

cerned. Brady records it in 

the deep water of the North­

west Pacific, in 2,300-3,950 

fathoms. Goes found the spe­

cies in material from off the 

west coast of Mexico and 

southwest of Panama, Alba­

tross stations D3415 and 3376 

in 1,879 and 1,132 fathoms, 

respectively. I have exam­

ined Goes’s material from the 

latter station.

Specimens referable f o this species have been found in the Albatross 

material from the Northwest Pacific, stations D4957, D4979, and 

D5095, in 437, 943, and 58 fathoms, respectively. These stations 

are in the cold area off the southeast coast of Japan.

PROTEONINA DIFFLUGIFORMIS (PI. B. Brady), var. LAGENARIUM (Berthelin).

40 41

Figs. 40-41.—Proteonina difflugiformis. 40, a typi­

cal ELONGATE SPECIMEN OF FINE SAND GRAINS. >( SO. 

41, AN IRREGULAR SPECIMEN "WITH LARGER SAND 

GRAINS, THE LARGE FRAGMENTS AT THE LEFT CAUSING 

A DISTORTION OF THE OUTLINE OF THE TEST. X 50.

Haplophragmium lagenarium Berthelin, Morii. Soc. Géol. France, vol. 1, no. 5,

58 , p. 21, pi. 21, fig. 2.

Reophax difflugiformis (part) II. B. Brady, Rep. Voy. Chal­

lenger, Zoology,vol. 9,1884, p. 289, pi. 30, figs. 1, 5 (not 2—1).

ugiformis, var. lagenarium Millett, Journ. Roy.

Micr. Soc., 1899, p. 253, pi. 4, fig. 8.

Pro t e o n i n a diffl u giformis-lage a a r iii m Rhumbler, Arch.

Protistk., vol. 3, 1903, p. 247, fig. 80 r(in text).

Description.—Variety differing from tile typical by 

lacking the distinction between body and neck; elon-

eo « -

gate, exterior rough, usually smaller than the typical

i 1 ' l* 1 • Î v Fig. 42.—Proteo-

and more nearly cylindrical. NINA d1FFLUGIFOr-

Length about 0.25-0.40 mm. mis, var. lagen-

.—This variety has been noted at but ARIUM- x iJ- 

two stations in the North Pacific, occurring at Nero station 1444, in 

2,175 fathoms, noar Guam, Ladrone Islands, and at Albatross station 

D4967, 244 fathoms, off Japan.



FORAMINIFERA OF NORTH PACIFIC OCEAN.
43

PROTEONINA OVATA, new species.

Description.—Test free, ovate in side view, nearly circular in end 

view, wall thick, composed of neatly cemented and fairly large sand 

grains, apertural end abruptly contracted to form a short, tapering 

neck witti the very small aperture at its extremity; color light 

yellowish or brownish gray; fairly large

Length about 1.25 nini.; diameter about O.G nini.

Distribution.—Specimens of this species have been seen in material 

from but two stations, Albatross H3007, in 323 fathoms, and Nero 

station 2071, in 271 fathoms, both near the Hawaiian Islands.

Fig. 43.—Proteonina ovata, x 50. a, FRONT VIEW; b, APERTURAL VIEW.

Type-specimen.—Cat. No. 8264, U.S.N.M., from Nero station 2071. 

The species is a fairly large one. The form, abrupt contraction 

of the neck with the very small aperture, will at once distinguish this 

from other described species.

Genus PILULINA W. B. Carpenter.

Pilulina W. B. Carpenter, (type, P. jeffreysii W. B. Carpenter.) Doser. Cat. 

Objects Deep-Sea Dredging [1870], p. 5.—II. B. Brady, Itep. Yo'y. < 'halletiger, 

Zoology, vol. 9, 18S4, p. 244.—Rhumbler, Arch. Protistk., vol. 8, 1903, 

p. 249.

Description.—Test free, globular or ovate, consisting of a single 

undivided chamber, wall composed of felted sponge spicules and a 

slight amount of fine sand without cement, aperture elongate, with a 

somewhat depressed area about it.

A single species was described by Carpenter from the North Atlantic. 

A new species has been found in material dredged by the fisheries 

steamer Albatross north of Japan differing in certain characters from 

the species described by Carpenter. The wall of these species is 

rather unique, as no cement seems to be used, the long spicules being 

felted together into a thin wall.
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PILULINA OVATA, new species

Description.—Test ovate in side view, broadly elliptical or nearly 

circular when viewed from the apertural end ; walls very thin, smooth, 

composed of felted sponge spicules and fine amorphous material;

Æ+•. * • ' . • , ^ , *.. y + vâ ...........

■ :V

*ï£V:'*

4-7--.. . .•
0 9 +t i » 1 « I

afeiK. ■ . * "* • •. 

ƒ»'' .• y ; 
«P,»'-'/ . ’ , , *!
gtH'-." '

#u.v - • :

• ( » -,
fi.-/»-:

. t -

• .

y.
* É> ♦ * * fc 'Km

•- • •*" - •• /'•

. • ... .-y» ÎV -Jf.t
. . • • . •• .\A*.4rà.

* • . * i '.. y*-'

• • ■ * • *'**•• S .'«* - V *CÎ/

%. '

V.
h «

« «

vw v.r*■ \ 

'.r*\
• • . - *r * ' ^ * i

^ f •' • £?<,

c.* -, -*a;

1 • ^ 4 * ♦ « • l f p » 4
vr; j

y, .'•••■ ;;-*•> t‘Vd

46

V' ‘ '

fc' # * % ‘ • \ ‘ » * . ' . * • » * *4 4 H%.# , AY ** * * I ’ • 4 . .    Vj
.. •• • • *: ' - -y-gp■ , ' y - r : .

!•:: y:.: y: ;•■. y • ■• :;y :-yyyyy: &;y. - y. ;: y/ : smmzk,

> 4, , .4 •»' I > . ' ' *• ' . ■ . , ■" ’ , J.. fc-î , >, » • », . • . .*>•-•, • . ,•.» «•, • <>vsr-.'- ■. • ' y •. ; •• • • V 'V::u:y^ £•-•> . - •..•■ w. -,.

v - * .y ' .» , d* ■ t * - . . * * • • . - . r.- • . c-' "î* *L.*' ■ ' * ' * ' V " s ' - j

yyy ; - ..; :y• ■ ■ -yyy ^y /■: y- :y.yy?yv., ; • ;y yy.

mu:.:y x ^ Vv y?y ■■■ ^. vyv-y^

•j-Jj'-f.v.a \ * • ..,•••■ • • ■ • •». v /. • « ‘-V«* r»*. ' ; ’> • . . ' *; ^BMnHSRk .J' . • • .• . . .-1 v. .-W.-r'*?£•%

^ ' y

-■••• •• •
- ■ y^;y^

.• -.v*

:;.y-' -••••■-;y.y,.;Vv-y

• ‘ * # » . ♦ . A*-*4 * 4 P

Ü'*../■ ' • . ’ • ; y

%-f : ■ r - :• :•

-y •
V. y A A * s • v ;

\ ' • '• av: Ârw.ri

r -, • . y y. .-yy?<

y- . •••’- -y-ï-.- .fsSruB. ' >4 . , . .■'/■' ' hVl . v i*!
F * ^ V * • ■ *. ■ ■V..' • V • :i*' îHvfi
.;ïïfA'Wi&fà 

•^• •- y -y ' •• y yyyjyyyy y-W

•. .. ■- -'./y.'iV.V'.;^•yv^y-y-yyyî-d
. ' .y< . . , :: V.'/y-v.^s.iv

- •• • .• - v.îjk d-tw

Vkir-C.

44

Figs. 44-40.—Pilulina ovata. 44, a, side view of one of the small specimens, X 20; 6, same from

THE APERTURAL END. 

TRANSMITTED LIGHT. ;

45, A LARGE SPECIMEN FROM THE SIDE. X 12.

loo.

40, A PORTION OF THE WALL BY
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aperture irregular in shape, elongate, situated in an oval depression 

at the smaller end of the test; color white.

Largest specimens 5 mm. in length; 3 mm. in diameter.

Distribution.—A number of specimens of this species were obtained 

by the fisheries steamer Albatross on the 1906 cruise in the Nortli-

, iii 258 fathoms, iiiwest Pacific. They are from station 

Suruga Gulf, Japan.

Type-specimen.—Cat. No. 8257, U.S.N.M., from the above station. 

This species differs from Pilulina jeffreysii Carpenter in its gen­

eral form, in its very thin walls, and in the character of its aperture. 

It may belong to a new genus as it differs in characters of rather more

thaii specific importance. Pilulina jeffreysii is only known from the 

North Atlantic and this species is widely separated geographically 

as well as by distinctive characters.

Genus PELOSINA H. B. Brady, 1879.

Pelosina H. B. Brady (typo, /’. variabilis H. B. Brada'), Quart. Journ. Micr. Sei., 

vol. 19,1879, p. 30.—Bütschlii in Bronni Klassen linei Orrtnungen des Thier- 

reichs, vol. 1, 1SS0, p. 191.—H. B. Brady, Rep. Voy. <'hallmgvr, Zoology, 

vol. 9, 1884, p. 235.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 238.

Description.—Test free, variously formed, rounded, cylindrical or 

irregularly elongate; wall usually thick, composed of mud with a 

chitinous basal layer, exterior often with various foreign bodies in­

cluded in the test; aperture typically single and terminal.

Three species of Pelosina are known from the North Pacific, but ali 

of them seem to be rare, and for the most part they occur in deep 

water.

PELOSINA ROTUNDATA H. B. Brady.

Pelosina rotundata H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 31, 

pi. 3, figs. 4, 5; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 236, pi. 25, figs. 

18-20.—Egger, Abh. koa. bay. Akad. Wiss. München, vol. 18, 1893, p. 254, 

pi. 11, fig. 60.—Millett, Journ. Roy. Micr. Soc., 1899, p. 249, pi. 1, fig. 1.— 

Rhumbler, Arch. Protistk., vol. 3, 1903, p. 239, fig. 71 (in text).

Description.—Test flask-shaped or pyriform with an elongated 

tubular neck, at the end of which is the aperture; wall thick, composed 

of mud and the tests of other Foraminifera, Globigerma, etc., with 

little cement, the tubular neck membranaceous, interior consisting of 

a single undivided chamber, small; color grayish white.

Diameter 1.8 mm.

Distribution.—The Challenger dredged this species at station 246, 

in 2,050 fathoms in the middle of the North Pacific. This is the only 

record for this area, although it was found by Millett in material from
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the Malay Archipelago. It has usually been found in rather deep 

water.

Figs. 47-40.—Pelosina rotundata. C 20 (after Brady). 4S> transverse section.

PELOSINA CYLINDRICA H. B. Brady.

Pelosina cylindrica H. B. Brady', Ilep. Voy. Challenger, Zoology, vol. 9,1884, p. 236, 

pi. 26, figs. 1-6.—Eciger, Abh. kön. bay. Akad. Wiss. München, vol. 18, 1893, 

[>. 253, pi. 4, iigs. 1, 2.— Rhumbler, Arch. Protistk., vol. 3, 1903, p. 239, fig. 72
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Description.—Test elon­

gate, cylindrical, straight 

or slightly curved, of near­

ly uniform diameter, ends 

rounded, aperture at one 

end, circular; wall thick, 

composed of loosely aggre­

gated shell fragments or

o o

foraminifera! tests with a 

mud base, outside irregu­

lar, rough, interiorsmooth- 

ly finished, interior cliiti- 

nous; color dark gray, but 

varying much according to 

the constituents of the test, 

being almost white when

i

•*-v-

50

many foraminifera! tests 

are included in the wah.

Length up to 12 nun.; 

diameter about 2 nini.

Distribution.—The Chal­

lenger expedition obtained 

this species at three North Pacific stations, 237, 244, 246, in

Flos. 50-51.—Pelosina cylindrica. X io.
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1,875-2,900 fathoms. These stations are in the deep portion of 

the western Pacifie, the first of the stations off the east coast of 

Japan.

The only Albatross material I have seen which may be referred to 

this species is a portion of the specimens selected by Goes from Alba­

tross station D3375, in 1,201 fathoms, in the eastern tropical Pacific. 

These were ali called by Goës Rhizammina indivisa, but some of them 

evidently belong here. •

PELOSINA VARIABILIS H. B. Brady.

Pelosina variabilis II. B. Brady, Quail. Journ. Miri-. Sei., vol. IO, 1879, p. 30, pi. 

3, figs. 1-3; Rep. Voy. (_’hallenger,Zoology, vol.9,1884,p. 235, pi.20, figs. 7-9.— 

Flint, Rep. U. 8. Nat. Mus., 1S97 (1899), p. 260, pi. 4, tig. 1.—Rhumbler, 

Arch. Protistk., vol. 3, 1903, p. 239, fig. 74 (in text).

Description.—Test consisting of a single fusiform chamber, or of 

two or three independent 

chambers, irregularly as­

sociated, but usually at the 

apertural end of tile first 

chamber; wall thick, com­

posed of mud and some 

foreign particles loosely 

aggregated, the basal laver

being chit inous, apert ural 

end somewhat extended 

into a tubular neck, the 

wall of which is membran­

aceous, at its end a circu­

lar aperture, chamber 

within conforming to the 

shape of the test; color 

gray.

Diameter at widest por­

tion about 2 mm., length 

18-20 mm.

Distribution.—I n the 

North Pacific this species 

isknown onlv from a single

Fig. 52.—Pelosina variabilis, x 20 (after Flint)

Challenger station, 246, in 2,050 fathoms, situated in the deep por­

tion of the middle part of the North Pacific.

Genus TECHNITELLA Norman, 1878.

Technitella Norman (type, T. legumen Norman), Ann. Mag. Nat. Hist., per.

vol. 1, 1878, p. 279.—II. B. Brada-, Rep. Y<>y. Challenger, Zoology, vol. 9, 

1884, p. 245.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 250.

Description.—Test free, usual]}' elongate, subcylindrica!, fusiform 

or elongate-oval, interior consisting of a single chamber; wall thin,
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composed of sponge spicules and line sand, aperture rounded, single, 

at one end of the test.

Two species of Technitella are known from the North Pacific, and 

they both seem to be very rare. The genus is at once distinguished 

by the elongate arrangement of the sponge spicules in the direction 

of the long axis of the test.

TECHNITELLA LEGUMEN Norman.

Technitella legumen Norman, Ann. Mag. Nat. Hist., sur. 5, vol. ], 1878, p. 279,

pi. 16, figs, 3, 4.—II. B. Brady, Rep. Voy. Challengeri 

Zoology, vol. 9, 1884, p. 246, pi. 25, figs. 8-12.—Goes,

Fia. 53.—Technitella

LEGUMEN. X 50.

Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 

p. 14, pi. 3, figs. 20-27.—Millett, Journ. Roy. Micr. Soc., 

1899, p. 251, pi. 4, fig. 4.— Rhumbler, Arch. Protistk., 

vol. 3, 1903, p. 256, fig. 96 (in text).

Description.—Test subcylindrica!, frequently some­

what curved, apertural end rounded or sometimes

with a short tubular neck, aboral end rounded or

✓

sometimes bluntly pointed; wall composed of sponge 

spicules and sand grains, aperture rounded; color of 

test white or gravish white, sometimes with a coating

~ */' • o

of sand.

Length up to 2.5 nini.

Distribution.—Known from station 237 of the Chal­

lenger expedition, east of Japan, in 1,875 fathoms.

TECHNITELLA MELO Norman.

Tech ui fella melo Norman', Ann. Mag. Nat. Hist., sei-. 5, vol. 1, 1S7S, p. 2S0, pi. 16, 

tigs. 5,0.—II. B. Brady, Rep. Voy. ('hallenger, Zoology, vol. 9, 1884, p.246, 

pi. 25, figs. 7 a, b. —Chapman, Pro<•. Zool. Soc. London, 1895. p. 12.—Rhum­

bler, Arch. Protistk., vol. 3, 1903, p. 256, figs. 95 a, b (in text).

Desori ption. oval, being slightly tapering at the ends, aper­

ture small, usually circu­

lar, at one end of the 

test; wall composed al­

most
nmm

of long

sponge spicules arranged 

lengthwise of the test 

finniv united with a

a

b

Fig. 54. Technitella melo. >; 50 (after Brady)

view; 5, apertural view.

a, SIDE

white cement; color 

white or grayish white.

Length, 1.4 mm.; di­

ameter, LO miii.

y

Distribution. —T here

is but the one North Pacific Challenger record for this species, station 

237, east of Japan, in 1,875 fathoms.
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Genus THOLOSINA Rhumbler, 1895.

Placopsilina H. B. Brady (part), Quart. Journ. Miri'. Sei., vol. 19, 1879, p. 51; 

vol. 21, 1S81, p. 51; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 314.

Tholosina Riiumbler, Naehr. kön. Ges. Wiss. Gottingen, 1895, p. 82; Arch. 

Protistk., vol. 3, 1903, p. 22G. •

Pseudoplacopsilina Eimer and Fickert, Zeitsckr. wiss. Zool., vol. 65, 1899, 

p. 672.

Description.—Test attached, hemispherical, flattened on the side 

by which it is attached, chamber single, undivided; walls fairly thick, 

composed of sand grains with a large proportion of calcareous cement, 

walls roughened on the exterior.

The single species of this genus has been found but rarely in the 

North Pacific. It is easily distinguished when it is attached to dark 

colored tests like Rhabdammina, as its white color shows up strikingly 

against the darker background.

Rhumbler seems to be quite right in making a new genus for this 

species, which is quite different from the genus to which it has usually 

been assigned. The name proposed by Eimer and Fickert will have 

to go into the synonymy and the earlier name proposed by Rhumbler 

will stand.

THOLOSINA BULLA (H. B. Brady).

Placopsilina bulla H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, p. 51; 

Rep.Voy. Challenger, Zoology, vol. 9, 188-1, p. 315, pi. 35, figs. 16, 17.—Goës, 

Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 28, pi. 6, figs. 213­

215 (not figs. 211, 2V2=Ammolagena)', Bull. Mus. Comp. ZoöL, vol. 29, 1896, 

p. 25.—Millett, Journ. Roy. Micr. Soc., 1899, p. 361, pi. 5, fig. 11. 

Tholosina bulla Rhumbler,

Naehr. kön. Ges. Wiss.

Göttingen, 1895, p. 82.—

Kiær, Norske Nordhavs- 

Exp., No. 25, 1899, p.

4.—Rhumbler, Arch.

Protistk., vol. 3, 1903, p.

227, fig. 52 (in text).

Pscudoplacopsilina bulla 

Eimer and Fickert, Zeit- 

schr. wiss. Zool., vol. 65,

1899, p. 672.

Description.—Test adher­

ent hemispherica! or strongly 

convex, flattened at the base 

to conform to the surface to 

which it is attached, usually

slightly longer in
one

di-

Tiiolosina bulla. X IS.

FROM SIDE.

b

a, from above; b,

rection than the other; Fig-55-_ 

chamber single, usually un­

divided, walls thick, composed of sam! grains with an excess of cal­

careous cement, surface uneven, apertures simple, nearly circular,

16777—Bull. 71—10-------------------------1
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usually two in number, situated at either end near the base; color 

grayish white.

Diameter 0.5-1.0 mm.

Distribution.—The only published records for this species in the 

North Pacific are those of Goes, Albatross station D3399, in 1,740 

fathoms off Panama and station D3419, in 772 fathoms off the 

west coast of Mexico. I have examined the material selected by 

Goes, consisting of five specimens attached to Rhabdammina and 

Saccammina. One of these specimens is figured here. This shows a

specimens.slight tendency toward division as do certain other

Goësa shows a longitudinal section of a specimen indicating a

division into three chamberlets. Figures 211 and 212 referred to this 

species by Goes are really Webbinella hemisphærica (Jones, Parker, 

and H. B. Brady).

I have found a single specimen from Blake Reef, south of Japan, 

Albatross station II4SS1, 316 fathoms, which seems to be an imma­

ture specimen of this species. It is attached to a fragment of shell, 

slightly less convex than larger specimens, but otherwise similar. 

Another single specimen was found from Albatross station D5056, 

in 258 fathoms on the east coast of Japan, attached to a specimen of 

Bathysiphon filiformis. A third single specimen is from D4979 off 

Japan attached to a specimen of Rhabdammina.

Genus WEBBINELLA Rhumbler, 1903.

Webbina Jones, Parker, and H. B. Brady, Pai. Soc. Monogr., ISOS, p. 27 (not 

Webbina d'orbignyi 1S39).—H. B. Brady (part), Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 348.—Chapman, Ann. Mag. Nat. Hist., ser. 6,vol. IS,

1896, p. 326.

Psammosphiera Eimer and Fickert (part), Zeitsehr. wiss. Zool., vol. 65, 1899, 

p. 671.

Webbinella Rhumbler (part), Arch. Protistk., vol. 3, 1903, p. 228.

Description.—Test adherent, circular in outline, the central por­

tion convex, the peripheral portion often forming a flattened rim 

about the central portion; chamber single, undivided, wall of medium 

thickness, composed of sand grains with much cement, aperture not 

apparent, the pseudopodia being thrust out at the basal portion of 

the test near the line of its attachment.

The genus Webbinella as thus amended will exclude Webbinella 

clavata (Jones and Parker), which is placed in the genus Ammolagena, 

which seems very distinct. Webbinella as here understood contains 

the single species described below.

a Kongi. 8vensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, pi. 6, fig. 215.

/

'A
i
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WEBBINELLA HEMISPHÆRICA (Jones, Parker, and H. B. Brady).

Webbina hemisphærica Jones, Parker, and H. B. Brady, Pai. Soc. Monogr.. 1865, 

p. 27, pi. 4, fig. 5.—Robertson, Rep. Brit. Ass., 1875, p. 189:—H. B. Brady, 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 350, pi. 41, fig. 11.—Egger,

’ Abh. kön. bay. Akad. Wiss. München, vol. 18, 1893, p. 266, pi. 14, figs. 1-3.—

Cushman, Proc. Boston Soc. Nat. Hist.., vol. 34, 1908, p. 24.

Placopsilina bulla Goes (part), Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 

9, 1894, p. 28, pi. 6, figs. 211, 212 (not figs. 213-215).

Psammosphaera hemisphærica Eimer and Fickert, Zeitschr. wiss. Zook, vol. 65,

1899, p. 671.

Webbinella hemisphærica Rhumbler, Arch. Protistk., vol. 3, 1903, p. 22S, fig. 54 

(in text).

Description.—Test adherent, circular in outline when seen from 

above, central portion convex, surrounded by a flattened border of 

varying width, chamber single, un­

divided, wall composed of sand grains 

with much cement, nearlv smooth 

outside, more or less roughened 

within; aperture not visible, the re­

gion of attachment serving for the 

egress of the pseudopodia about its 

edge ; color grayish-white or brownish.

Diameter 0.5-1.5 mm.

Distribution.—The two specimens 

which I have found in the Albatross 

material from the Northwest Pacific 

are the only records for this region.

Single specimens attached to shell

fit

Fia. 56.—'Webbinella hemispherica,

fragments Alba-

TACHED TO A FRAGMENT OF SHELL,

a, from side; b. from above.

\ x 

✓ \

AT-

50.

tross station D4874, in 66 fathoms in Korea Strait, near Japan, the

other at D4900, in 139 fathoms iii the Eastern Sea of Japan.

%

Genus AMMOSPHÆROIDES, new genus.

Description.—Test irregularly subglobular, composed of an elongate 

or subspherical chamber with double apertures typically; wall finely 

arenaceous with a large proportion of reddish-brown cement, aper­

tures at the end of short tubular portions of the test.

if th e Ammos pteroides distoma, new species.

The peculiar rusty appearance of the test and the double apertures 

at once separate this from any allied arenaceous forms.

AMMOSPHÆROIDES DISTOMA, new species.

Description.—Test irregular, subglobular or with deep depressions 

of the surface, irregularly made up of two portions, each of which 

possesses an aperture; wall finely arenaceous, the outer portion flaking
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off when specimens are dried, fairly smooth, with an abundance of 

cement of a dark reddish-brown color; apertures at the end of very 

short tubular necks, irregular or nearly circular in section; color fer­

ruginous, duo to the dark reddish-brown color of the cement.

o ;

Fig. 57.—AMMOSPHÆROIDES DISTOMA. X 50. a, APERTURAL VIEW; b, FROM SIDE.

Diameter 0.4-0.8 mm.

Distribution.—Specimens of this species were fairly common at one 

Albatross station, D501S, in the sea of Okhotsk off the southern end 

of the eastern coast of Sakhalin Island, in 82 fathoms.

Type-specimen.—No. 8258, U.S.N.M., from the above station.

Garnis VERRUCINA Goes, 1896.

Verrucina Golis (type, V. rudis Golis), Bull. Mus. Comp. Zoöl., vol. 29, 1896, 

p. 25.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 232.

Description.—Test adherent, irregular-ovoid in shape; interior di­

vided into irregular chamberlets, wall composed of sand grains, rough 

externally, aperture usually double, situated in the depressed area 

at the center of the dorsal side.

This genus of Goes contains a single species.

VERRUCINA RUDIS Goes.

Verrucina rudis Goes, Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 25, pi. 1, figs. 15, 

16.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 233, fig. 62 (in text).

Description.—Test adherent to Rhabdammina, the basal portion 

spreading over the surface of the tube, the other portion rising up 

into an irregular-ovoid shape, top flat, depressed in the center, cavity 

a single chamber divided irregularly into chamberlets, wall fairly 

thick, aperture single, but usually double at the bottom of the sunken 

area, color dark gray.

Length averaging about 2 mm.

o o o

Distribution.—Known only from the type station, Albatross station 

D3419, off the west coast of Mexico in 772 fathoms. I have exam­

ined the five specimens in the material selected by Goës as well as a 

few other specimens found iii the original material from this station. 

Some of the specimens are much higher thaii is shown either iii Goes’s 

figure or in our figure. One specimen is somewhat higher even than
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the length of the base. With this exception the characters seem to 

be rather constant in the specimens examined.

6

Fig. 58.—Verrucina rudis, x io. a, side view; b, viewed from arove.

Genus CRITHIONINA Goës, 1

Crithionina Goes (type, C. mamilla Goes) Kongi. Svensk. Vet. Akad. Handi., 

vol. 25, no. 9, 1S94, p. 14; Bull. Mus. Comp. Zoöl., vul. 29, 1S96, p. 24.— 

Rhumbler, Arch. Protistk., vol. 3, 1903, p. 229.

Description.—Test spherical, lenticular, or variously shaped, inte­

rior either labyrintha or with a single chamber, apertures small and 

scattered or indistinct, wall thick, composed of sponge spicules or very 

fine sand, often chalky in appearance.

This genus which has a considerable development in the Arctic 

and North Atlantic oceans seems to find similar conditions off the 

western coast of North America where several species occur. They 

seem in most cases to be specifically distinct from the Atlantic and 

Arctic forms. Four species occur off the west coast of America.

CRITHIONINA RUGOSA Goës.

Crithionina rugosa Goës, Billi. Mus. Comp. Zoöl., vol. 29, 1S9G, p. 24, pi. 2, 

figs. 3, 4.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 232, fig. 59 (in text). 

Crithionina abyssorum (part) Kiær, Norske Nordhavs-Exp., no. 25, 1899, p. 7, 

pi. 1, fig. 4 (not 1-3).
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Description.—“Subglobular, with coarsely tuberculated surface; 

wall thick, obsoletely cavernous, the chamber somewhat irregular, 

showing faint traces of subdivision; color gray or whitish; the con­

sistency of the shell is usually 

loose, the texture being finely 

arenaceous, with a large portion 

of shell débris. Diameter 1-2

mm.
7 7

Distribution.—Goes found and 

described this species from ma­

terial from two Albatross sta­

tions D3415, in 1,879 fathoms 

off the west coast of Mexico and 

D3407, in 885 fathoms, near the 

Galapagos Islands.

The above description is cop­

ied from that of Goës. His spec­

imens from the first of the two 

stations I have examined. There are six, rather poorly characterized 

specimens, more irregular thaii his figure. One of these specimens is 

figured here.

Fig. 5lj.—Crithionina rugosa, x 20.

CRITHIONINA LENS Goes.

Crithionina lens Goes, Bull. Mua. Comp. Zoöl., vol. 29, 1896, p. 24, pi. 2, figs.

5-8.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 232, fig. 60 (in text).

Description.—Test flattened, orbicular, elliptical or irregular in 

outline, thickest in the middle, giving a lens form to the test as a 

whole; interior with a central chamber and many large radial cham­

berlets irregular in number, size and shape, central cavity sometimes 

indistinct or obsolete; wall thick, composed of sponge spicules and 

fine amorphous matter with very fine sand; color light gray, often 

almost white.

Diameter 2-4 mm.

Distribution.—Goes records this species from three stations in the 

eastern tropical Pacific, one off Acapulco, Mexico, another south of 

Panama, the third near the Galapagos Islands, Albatross stations 

D3376, D3407, D3419, in 772-1,132 fathoms. This is the only region 

where this species has been met with. I have found a single poor 

specimen from station D4334, off San Diego, California.
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A number 

I fail to find

of specimens selected by Goes have been examined, and 

any such regularity in the divisions as shown by Goes’s
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Figs. b0-(i2.—Crithionina lens. 00, SURFACE VIEW. X l«rJ. 01, VERTICAL SECTION. X -0. 02, HOR­

IZONTAL SECTION. X 20.

figures. Iii the accompanying figures are given two sections from 

Goes’s material from station D3419.

CRITHIONINA PISUM Goes.

Crithionina pisum Goes, Bull. Mus. Comp. Zoöl., vol. 29, 1S96, p. 24, pi. 2, figs. 

1, 2.—Millett, Journ. Roy. Micr. Soc., 1899, p. 250, pi. 4, fig. 3.—Flint,

), p. 200, pi. 0, fig. 1.—Rhumbler, Arch.Rep. U. S. Nat. Mus., 1897 

Protistk., vol. 3, 1903, p. 242, fig. 57 (in text).

Crithionina abyssorum (part) Kiær, Norske Nordhavs-Exp., no. 25, 1899, p. 7, 

pi. 1, fig. 2 (nut 1, 3, 4).

Description.—Test free, globular in typical form but variable, sur­

face even, wall rather thick, soft, composed of loosely-matted sam!
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and sponge spicules, interior chamber single, undivided, apertures 

interstitial; color grayish white.

Diameter 1-3 mm.

The typical form of this species has not been recorded from the 

North Pacific, hut it is represented by the following variety:

CRITHIONINA PISUM Goes, var. HISPIDA Flint.

Crithionina pisum Gous, var. hispida Flint, Rep. U. S. Nat. Mus., 1897 (1899), 

p. 2G7, pi. G, fig. 2.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 230, fig. G1

[?] Rac,c., Proc. U. S. Nat. Mus., vol. 34, 1908, p. 127.

Crithionina abyssorum (par!) Infer, Norske Nordhavs-Exp., no. 25, 1899, p. 7, 

pi. 1, figs. 1,3 (not 2, 4).

differing from the typical in its smaller size

and the hispid surface made up of a great number of sponge spicules

arranged nearly perpen­

dicular to the outer wah; 

walls somewhat thinner 

thaii in the typical.

About one-half the size 

of the typical form. 

Distribution.—One of

the original stations for

c..

Flint’s material was iii 

the North Pacific, Alba­

tross station D3080, in 

93 fathoms, green mud, 

off Ilecat a Bank, Oregon. 

Bagg records the variety7 

from two Albatross sta­

tions, II4440, in 1,259 

fathoms, and II4502, in 

1,342 fathoms, both stations iii the vicinity of the Hawaiian Islands. 

I have failed to find this varietv iii anv of the western Pacific material

«. c

that I have examined.

Fig. G3.—Crithionina pisum, var. hispida, x 15 (after

Flint), a, b, sections.

The
specimens

from Albatross station II4502 in the National

Museum labeled as this variety by Doctor Bagg seem to me to be 

very small spinose Radiolaria and not Foraminifera. The largest 

one measures but 0.05 nini. without the spines.

The figure given here is from the original of Doctor Flint.

CRITHIONINA ROTUNDATA, new species.

Description.—1Test free, subspherical, composed of loosely aggluti­

nated sand grains; surface with many pores leading by canals through 

the thick walls to the single central chamber, which is simple, nearly 

spherical, and small compared to the size of the test; wall of the eliani-
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ber with many circular or roughly polygonal openings which ramify 

into the canals leading to the surface; wall of the central chamber 

and canals firmer thaii the rest of the test, usually showing in these

' 1 o

firmer portions a reddish-brown cement; color dark grayish brown. 

Diameter 3-6 mm.

Distribution.—Specimens of this species wore common in the mate­

rial from Albatross station D4327, oil’ San Diego, Cal., 263-330 

fathoms.

Type-specimen.—Cat. No. 8250, U.S.N.M.

This species is perhaps nearest to Crithionina rugosa and C. ma- 

milla Goes. It is very much larger thaii either of those species and

Figs. 04-05.—Crithionina rotundata. 04, portion of central chamber wall.

SECTIONAL SPECIMEN SHOWING THICK WALL ANI) RADIAL TUBES.

mO •/ V

05, VIEW OF

\ /
/ \

IO.

has a more definite structure. C. mamUIa is an attached form of 

small size. C. rugosa is aiso a sinaii, subspherical species. I have 

examined the original specimens of C. rugosa selected by Goes from 

the type station, and they are ali small and largely made up of white, 

finely granular material of an entirely different appearance from 

this species. This is by far the largest species yet known iii this 

genus.

Genus THURAMMINA H. B. Brady, 1879.

Thurammina II. B. Brady (type, T. papillata II. B. Brady), Quart. Journ. 

Micr. Sei., vol. 19, 1879, p. 45.—Bütschli, in Bromus Klassen vinei Ordnungen 

des Thierreichs, yui. 1, 1880, p. 202.—II. B. Brady, Rep. Voy. ('hallenger, 

Zoology, vol. 9, 1884, p. 221.

Thurammina Rhumbler, Areh. Protistk., vol. 2, 1902, p. 280.

Lituola \Y. B. Carpenter (part), The Microscope, 5th ed., 1875, p. 582.

Description.—Test typically free, usually nearly spherical, but in 

some species compressed, chamber single and undivided iii typical
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species; wall thin, composed of fine sand with more or less cliitin; 

apertures several to many at the end of nipple-like protuberances of 

the surface, occasionally wanting.

Two species occur rarely in the North Pacific ; the third species, 

described by Goes, does not seem to be a Foraminifer as far as can 

be made out by a study of Goes’s material.

THURAMMINA PAPILLATA H. B. Brady.

“Orbuline Lituola” \V. B. Carpenter, The Microscope, 5th cri., 1875, p. 533, 

fig. 273 g, h.

Thurammina papillata II. B. Brady, Quart. Journ. Micr. Sei,, vol. 19, 1870, p. 

45, pi. 5, figs. 4-8.—W. B. Carpenter, The Microscope, 0th ed., 1881, p. 

561, fig. 320 <7, h.—II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

18S4, p. 321, pi. 30, figs. 7-18.—Egger, Ahh. koa. hay. Akad. Wiss. München, 

vol. 18, 1893, p. 263, pi. 5, fig. 9.—Chapman, Proc. Zool. Soc. London, 1895, 

p. 17.—Goës, Billi. Mus. Comp. Zoöl., vol. 20, 1800, p. 25.—Flint, Rep.

U. S. Nat. Mus., 1897 (1899), p. 278, pi. 22, fig. 1.

Thurammina papillata Rhumbler, Arch. Protistk., vol. 3, 1903, p. 238, fig. G8a-c 

(in text).

Description.—Test usually free and rounded, occasionally adherent, 

the lower surface being adapted to the shape of the object to which it 

is adherent ; usually a single chamber, but occasionally another cham­

ber is found within the outer one; wall very thin, composed of small

sam! trains very neatly cemented with

• /

a reddish-brown cement, giving the

7 ~ O

whole test a reddish brown color; aper­

tures numerous, variable, situated at the 

ends of nipple-like projections of vag­

ina'
length.

Diameter 0.4-1.6 nini.

Distribution.—Ali that is known of this 

species in the North Pacific is from the 

Challenger dredgings, stations 237, 246,

253, 269, in 1,875, 2,050, 3,125, and 2,550

fig. eo.—Thurammina papillata, x 30 fathoms, respectively. The first of these

(after Brady). . . . , , i. . » T

stations is a short distance east of Japan, 

the others iii the deep water of the mid-Pacific. It aiso occurred at 

station 271, just south of the equator, iii 2,425 fathoms.

From the figures and description there is evidently more than one 

thing now included under this specific name, but more material is 

necessary to be sure of this.

THURAMMINA ALBICANS H. B. Brady.

Thurammina albicans If. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 46;

Rep. Voy. ( 'hallenger. Zoology, vol. 9, 1884, p. 323, pi. 37, figs. 2-7. 

Thurammina albicans Rhumbler, Arch. Protistk., vol. 3, 1903, p. 237, fig. 67 (in

' •). '

Description.—‘ ‘ Test spherical, or nearly so ; with few, usually about 

six, mammilla te orifices, equidistant and regularly disposed. Walls
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somewhat thicker than those of the type [T. papillata}', texture very 

finely arenaceous; color nearly white. Diameter about ^th incii 

(0.28 mm.).”

Distribution.—Brady does not definitely record this species from 

the North Pacific in volume 9 of the Challenger Report, but in the

Figs. G7-72.—Thurammina albicans. 07-70, side views. X 50. 71, section showing thickness of

WALL AND CHARACTER OF THE INTERIOR. X 50. 72, SECTION OF TEST SHOWING MINUTE STRUCTURE,

X 100 (FIGS. AFTER BRADY).

second part of the volume on the “Summaiy of Results,” this species 

is recorded on page 965, from station 246, 2,050 fathoms in the middle 

of the North Pacific.

The description and figures are from Brady.

THURAMMINA ERINACEA Goës.

Thurammina erinacea Goes, Bali. Mus. Comp. Zoöl., vol. 29, 1S9G, p. 26, pi. 2, 

figs. 9, IO.

Thurammina erinacea Rhumbler, Arch. Protistk., vol. 3, 1903, p. 237, fig. 66 a, h, 

(in text).

I have examined the material selected by Goes as belonging to

this species and ani inclined to think that they are Radiolaria and 

not Foraminifera at ali. Radiolaria, of this form and size are not 

uncommon on both sides of the Pacific. The mounted specimens are 

fastened to a strip of cardboard and are not easily examined, but some 

of the specimens are plainly Radiolaria.

Goes recorded this species from niue Albatross stations along the 

west coast of Mexico and ('entrai America in 557-1 ,S79 fathoms.

SviHfainily 3. HYPERAMMININAE.

Test consisting of a globular proloculum and a more or less elon­

gated, sometimes branching portion, but not divided into chambers; 

free or attached, wall of various agglutinated materials.

In this subfamily are included a number of genera with the above 

characters common to ali. The main distinction between sueli genera 

as Iii/per a mm in a, Botellina, Ammolagena, etc., seems to lie in the 

material of the test and the habit of growth rather than iii essential 

differences in the general form of the test. Ali are of airclutinated

4^ ^

material. In Sagenina the test is iTeiy much branched, sometimes 

anastomosing, but in essential features other thaii its excessive branch­

ing seems to belong with the others of this family.
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Genus HYPERAMMINA H. B. Brady, 1878.

Rhabdopleura? Dawson, Ann. Mag. Nat. Hist., Ser. 4, vol. 7, 1871, p. 86. 

Hyperammina II. B. Brady (type, II. elongata H. B. Brady), (part), Ann. Mag. 

Nat. Hist., ser. 5, vol. I, 1878, p. 433.—Bütschli, in Bronns Klassen 

und Ordnnngen des Thierreichs, vol. 1, 1880, p. 193.—H. B. Brady, Rep. 

Voy. Challenger, Zoology, vol. 9, 1884, p. 257.—Rhumbler, Naehr. kön. 

Ges. Wiss. Gottingen, 1895, p. 82; Arch. Protistk., vol. 3, 1903, p. 257. 

Hyperamm ina-{-Bactram m ina Eimer and Fickert, Zeitschr. wiss. Zool., vol 65, 

1899, pp. 673, 675.

Description.—Test free, elongate, in general a simple cylindrical 

tube with a swollen proloculum at the proximal end, the distal end 

open and serving as the aperture, wall composed of sand grains, 

interior usually smoothly finished.

There are several species of Hyperammina in the North Pacific, 

but in general they are the species that are aiso known from other 

ocean basins. In general they are found in cool water and often at 

considerable depths.

HYPERAMMINA ELONGATA H. B. Brady.

73

L-* i

..<M

». >

Hyperammina elongata H. B. Brady (part), Ann. Mag. Nat. Hist., Ser. 5, vol. 

1, 1878, p. 433, pi. 20, figs. 2 b; Quart. Journ. Micr. Sei., vol. 19, 1879, p. 72;

Denkschr. kais. Akad. Wiss. Wien, 

vol. 42, 1881, p. 98.—Balkwill and 

W'right, Proc. Roy. Irish Acad., 

vol. 3, 1882, p. 546.—H. B. Brady, 

Rep. Voy. Challenger, Zoology, vol. 

9,1884, p. 257, pi. 23, figs. 4, 7 (not9, 

IO).—Goes, Kongi. Svensk. Vet. 

Akad. Handi., vol. 25, no. 9, 1894, 

p. 17, pi. 4, figs. 56-58 (not 55). 

Chapman, Proc. Zool. Soc. Lon­

don, 1895, p. 13.—Goes, Bull. Mus. 

Comp. Zoöl., vol. 29, 1896, p. 22. 

Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 270, pi. IO, fig. 2 (part).— 

Kiær, Norske Nordhavs-Exp., no. 

25, 1899. p. 4.—Rhumbler, Arch. 

Protistk., vol. 3, 1903, p. 258, figs. 

98 a, 5, (in text).

Bactrammina elongata Eimer and Fick­

ert, Zeitschr. wiss. Zool., vol. 65,

m

1899, p. 673.

Description.—Test elongate, con­

sisting of a long tubular portion of 

small diameter, composed of sand 

grains, proloculum broadly rounded,

test of comparatively large sand grains, usually considerably larger than the 

from shallow water, xi». 74, test of fine diameter of the tube, wall usually

74

Flos. 73-74.—Hyperammina elongata. 73,

MATERIAL FROM DEEPER WATER. X 12.

consisting of but a single layer of

sand grains with a varying amount of cement, smooth on the interior 

surface, rougher on the exterior; aperture at the distal end of the
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tube, little if at ali constricted; color gray, sometimes brown, de­

pending largely upon the color of the sand grains.

Diameter about 0.5 mm.; length up to 8 mm.

Distribution.—This species seems to be well distributed in the 

North Pacific. The Challenger records note it but twice in this 

region, in the abyssal region at 2,300 and 3,125 fathoms. Goes 

records it from two stations in the southeast portion of the region,

Albatross stations D3375, 1,201 fathoms, and D3407, 885 fathoms.

I have records of its occurrence at about twenty Albatross and

Nero These stations are off Cali-

distinct from the following

fornia, near Hawaii, several near the Bonin Islands, live on the 

southeast coast of Japan, and two in Bering Sea.

Specimens of this species are usually without the proloculum, but a 

number of specimens in the present series show the complete test. 

It is of sand grains, coarse for the size of 

the tube as a rule, and the proximal end is 

broad and almost flattened in some cases.

It is rather

variety, although the two have been found 

in company with one another at one 

station.

HYPERAMMINA ELONGATA H. B. Brady, var.

LÆVIGATA J. Wright.

Hyperammina elongata H. B. Brady (part),

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

p. 257, pi. 23, figs. 9, IO (not 3, 7, 8).

Goes, Kongi. Svensk. Vet. Akad. Handi., 

vol. 25, no. 9, 1894, p. 17, pi. 4, fig. 55 (not 

56-58).—Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 270, pi. IO, fig. 2 (in part).—

Rhumbler, Arch. Protistk., vol. 3, 1903,

p. 258 (in part).

Hyperammina elongata H. B. Brady, var. 

lavigata J. Wright, Proc. Roy. Irish Acad., 

ser. 3, vol. 1, 1891, p. 466, pi. 20, fig. 1.

Description.—Variety differing from the 

typical in its smooth test, great excess of 

cement, color yellowish or reddish brown, 

and the proloculum ovoid, somewhat fusi- 

iform in shape, but little larger iii di­

ameter than the tube but with somewhat 

of a constriction where it unites with the 

tube; usually of smaller size than the 

typical form.

Distribution.—Apparently more rare in 

the North Pacific than the typical, but not so everywhere. I have 

found specimens of this variety from Nero station 12, in 1,924

Fia. 75.—Hyperammina elongata,

VAR. LAEVIGATA. SPECIMEN FROM

Albatross station D4979, off Japan. 

X 40.
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H fathoms

north of Guam, and at Albatross stations D4970 and D4979, 

southeast of Japan, in 500 and 743 fathoms. At the last station it 

occurs with the typical form.

This variety seems to be rather distinct, 

and should be more definitely recorded, as it 

has certain characters of more than varietal 

rank, but it is kept here for the present.

HYPERAMMINA FRIABILIS H. B. Brady.

Hyperammina elongata H. B. Brady (part), Ann. 

Mag. Nat. Hist., Ser. 5, vol. 1, 1878, p. 433; 

Quart. Journ. Micr. Sei., vol. 19, 1879, p. 32. 

Hyperammina friabilis H. B. Brady, Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 258, pi. 23, 

figs. 1-3, 5, 6.—Goes, Kongi. Svensk. Vet. Akad. 

Handi., vol. 25, No. 9, 1894, p. 17, pi. 4, fig. 59; 

Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 22. 

Flint, Rep. U. S. Nat. Mus., 1897 (1S99), p. 269, 

pi. IO, fig. 1.—Rhumbler, Arch. Protistk., vol. 

3, 1903, p. 258, fig. 99 a, b, in text.

Description.—Test elongate, subcylindrica!, 

or tapering somewhat toward the distal end, 

nearly straight, test composed of coarse sand 

grains, wall thick and loosely cemented, ex­

terior roughened, interior rather smooth, proxi­

mal end closed, forming a nearly spherical 

proloculum from which the elongated tubu­

lar portion originates, not always distinct 

from the exterior; aperture at the distal end 

small, nearly circular; color gray, often red­

dish-brown about the aperture and on the 

inner parts of the wall where there is more cement.

Diameter 2 mm., length up to 15-16 mm.

Distribution.—I have found specimens apparently of this species 

from four North Pacific stations; Albatross station D2S06 in 1,329 

fathoms near the Galapagos Islands, station D3608 from Holo-

Fig. 76.—Hyperammina fria­

bilis. SPECIMEN WITH THE UP­

PER PORTION OF THE TUBE 

BROKEN AWAY. X 50.

thurian stomachs; from Bering Soa, 279 fathoms; and at Nero station 

1528, east of Guara, in 2,391 fathoms. A single specimen was found

at Albatross station II4014, in 3,800 fathoms, the deepest record 

for this species. One specimen was found from Albatross station 

D4334, off California.

v

t i



FORAMINIFERA OF NORTH PACIFIC OCEAN.
63

HYPERAMMINA MAXIMA, new species.

Description.—Test elongate, straight or slightly curved, large, 

composed of a swollen proloculum and an elongate tubular chamber; 

wall thick, composed of sand grains and sponge spicules, rather 

loosely cemented, aperture rounded, formed by the open end of the 

tube; color gray or light brownish-gray.

Length up to 40 mm., diameter 2 miii.

Type-specimen.—Cat. No. S211, U.S.N.M., f
oni

D4337, off California.

This species is much larger than any of the others of the genus. 

Its walls have a large proportion of sponge spicules. At the type

station this species occurred in great quantities 

with other arenaceous species.

HYPERAMMINA SUBNODOSA H. B. Brady.

Rhabdopleura, species, G. M. Dawson, Ann. Mag. Nat.

Hist., cor. 4, vol. 7, 1871, p. SU, fig. 7. 

Hyperammina subnodosa, H. B. Brady, Rep. Voy. 

Challengeri Zoolog}', vol. 9, 1SS4, p. 259, pi. 23, figs. 

11-14.—Egger, Aioii. kon. bay. Akacl. Wiss. Milii-

9 i

Chen, vol. IS, 1893, p. 255, pi. 4, fig. 32.—Goes, 

Kongi. Svensk. Yet. Akad. Handi , vol. 25, No. 

9, 1894, p. It), pi. 3, figs. 42-53 (not 54).—Schlum- 

bergek, Mem. Sol*. Zook France, vol. 7, 1894, 

p. 254.—Riiumbler, Arch. Protis!k, vol. 3, 1903, 

p. 259, fig. 100 e, b (in text).

Description.—Test elongate, subcylindrica],

8*

'4*

ft

79

77

78

FIG S. 7 7 -7 9.—11Y P E R A M MIN A 

MAXIMA. X 2. FROM PHO­

TOGRAPH.

comparatively large, proximal end enlarged into 

a thick-walled proloculum, tube constricted at 

intervals and with much thicker walls, coarsely arenaceous, aperture 

at the distal end of the tube, circular; color grayish.

Length up to 18 mm.

ution.—This species seems to be rare in the North Pacific.

Urniger stations 237, 241 

east of Japan, iii 1,875 and 2,300 fathoms; one station iii the Okhotsk 

Sea, recorded by Schlumberger, in 280 meters; one Albatross station

There are five records of its occurrence :

D5026, aiso in the Okhotsk Sea but a short distance from the preceding, 

119 fathoms; and Nero station 1164, near the Bonin Islands, iii 2,384 

fathoms.

I I
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It may be worthy of note that at the shallowest station, Albatross 

station D5026, the bottom temperature in September was 30.4° F., 

even colder than at the. abyssal stations where the species was found.

Fig. SO.

a

Hyperammina subnodosa, from the Okhotsk Sea x IO. a, side view; b, section of a

PORTION OF THE CHAMBER LAID OPEN.

Genus SACCORHIZA Eimer and Fiekert, 1899.

Ilypcra/umina H. B. Brady (part), Quart. Journ. Micr. Sei., vol. 19, 1879, p. 33; 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 257.—Riiumbler, Nachr. 

koa. Gea. Wiss. Gottingen, 1895, p. 82; Arch. Protistk., vol. 3, 1903, p. 257. 

Saccorhiza (type, Hyperammina ramosa II. B. Brady), Eimer and Fickert, 

Zeitschr. wiss. Zool., vol. 65, 1899, p. 670.

Description.—Test free, consisting of an ovoid proloculum with a 

branching tube, composed of sam! grains with many sponge spicules 

on the exterior, rough; open ends of the tubes serving as apertures.

This genus has been made for this species, which, in its brandling, 

irregular habit and the almost invariable inclusion of sponge spicules, 

differs from the typical Hyperammina. The genus made by Eimer 

and Fickert has therefore been used. The other species of Rhumbler, 

with its inclusions of spicules, has aiso been included here, although 

known from but two fragmentary specimens.

i
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SACCORHIZA RAMOSA fH. B. Brady).

Hyperammina ramosa II. B. Brady, Quart. Joani. Miri*. Sei., vol. IO, 1879, p. 38, 

pi. 3, figs. 14, 15; Denkschr. kuis. Akad. Wiss. Wien, vol. 42, 1881, p. 98; 

Rep. Yoy. Challenger, Zoology, vol. 9, LSS4, p. 201, pi. 23, figs. 15-19.—H. 

B. Brady, Parker, and Jones, Trans. Zool. Sue. London, vol. 12, no. 7, 

1888, p. 217, pi. 41, figs. 1-4, 13.—Euciek, Abh. kön. bay. Akad. Wiss. Mün­

chen, vol. 18, 1S93, p. 255, pi. 4, fig. 15.- Goes, Kongi. Svensk. Yet. Akad. 

Handi., vol. 25, no. 9, 1894, p. IS, pi. 4, figs. 01, 02.—Chapman, Proc. Zool. 

Soc. London, 1895, p. 13.—Goes, Bull. Mus. Comp. ZoöL, vol. 29, 1890, p. 

22.—Flint, Rep. I\ S. Nat. Mus., 1897 (1899), p. 270, pi. 11, fig. 1.—Rhum­

bleri Arch. Protistk., vol. 3, 1903, p. 200, figs. LOI e, h (in text).

Saccorhiza ramosa Eimer and Fickert, Zeitsehr. wiss. Zool., vol. 65, 1899, p. 670.

Description.—Test free, proloculum ovoid passim»-into the branched 

tubular portion, branching: irregular, wall fairly thick, composed of 

sand, more or less coated

4

with sponge spicules exte­

riorly, rough; apertures at

the ends of the tubes, color 

grayish.

Distribution.—This spe­

cies seems to be generally

< 1 4/

distributed in the whole 

North Pacific, twenty-five 

or more well scattered sta­

tions having been noted.

However,none of these rec-

4

ords are north of latitude 

40° N., but this is probably 

due to the fact that little 

material has been available 

in deep water north of that 

line.

Complete specimens are 

very rare, but the frag­

mentary specimens, which 

are readily recognized, are 

common. This species is very different from the typical Hyperam­

mina with the single tube and the ordinary sand grains. The invest­

ment of sponge spicules shows a selective character rather marked, 

for they are present on the test even from deep red-clay areas where 

spicules are not frequent in the same bottom sample in which the 

tests occur.

The figured specimen had very few spicules compared with the 

majority of specimens.

Specimens were obtained in the cold water off Japan in 39 fath­

oms, Albatross station D4946. The greater number of stations are 

over 1,000 fathoms, however, the deepest record of its occurrence 

being 3,125 fathoms.

Fig. SI.—Saccorhiza ramosa. \ / 
V

/ X

ino.

16777—Bull. 71—10
o
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SACCORHIZA CALCILEGA (Rhumbleri

Hyperammina calcilega Rhumbler, Zool. Jahrb. Abth. Syst., vol. 24, 1906, p. 24, 

pi. 2, figs. 1, 2.

Description.—Test free, consisting of a nearly spherical proloculum 

and a tubular portion, wall composed of calcareous sponge spicules 

and of other foreign calcareous granules; color white.

Length 0.6-0.9 mm., breadth 0.15-0.24 mm.

Distribution.—Two specimens from which Rhumbler described this 

species were found iii shallow water at Lays an. Both are fragmentary 

specimens of small size, but their characters, especially the sponge

spicules, would place the spe­

cies in the genus Saccorhiza, as

O /

here considered. The calcare­

ous nature of the foreign mat­

ter of the wall is not surprising 

when the almost universal cal­

careous nature of coral reef 

material is considered.

Genus TOLYPAMMINA

Rhumbler, 1895.

Hyperammina II. B. Brady 

(part), Quart. Journ. Micr. 

Sei., vol. 19, 1S79, p. 33; 

llep. Voy. Challenger, Zool­

ogy, vol. 9, 18S4, p. 260. 

Tolypammina Rhumbler (type, 

Hyperammina vagans II. B. 

Brady), Nadir. kön. Ges. 

Wiss. Göttingen, 1895, p. 83; 

Arch. Protis!!., vol 3, 1903, 

p. 276.

Serpulella Eimer and Fickert, 

Zeitschr. wiss. Zool., vol. 

65, 1899, p. 674.

Description.—Test typically 

adherent by its under surface  ̂

but may become free, consisting of an elongated oval proloculum and 

long irregular tube, unbranched, composed of sand grains and reddish- 

brown cement.

Rhumbler has proposed 

tile above genus for the Ily-

Figs. S2-S3.—Saccorhiza calcilega. $2, specimen show­

ing proloculum. x Ilo. S3, SPECIMEN SHOWING APER­

TURA!, PORTION. X 00 (AFTER K HUMBLER).

Paramunna vagans of Brady. 

The attached habit and char­

acter of building the test

CT>

seem sufficient grounds for 

its separation from others of 

the species usually assigned
Fig. S4.—Tolypammina vagans. X io. from photograph.

to Hyperammina. Eimer and Fickert aiso proposed a generic name 

for this species, but the name proposed by Rhumbler is several years 

earlier and is here used.
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TOLYPAMMINA VAGANS (H. B. Brady).

ryperammina vagans II. B. Brady, Quart. Joani. Mier. Sei., vol. 19, 1879, p. 

33, pi. 3, fig. 5; Rep. Yoy. Challenger, Zoology, vol. 9, 188-1, p. 260, pi. 2-4, 

figs. 1-9. —Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 270, pi. 11, fig. 2.

Tolypammina vagans IIhumhlek, Nachr. koa. Ges. Wiss. Gottingen, 1895, p. 

83; Zeitsclir. allg. Phys., vol. 2, 1902, p. 281, fig. 97; Arc h. Protistk., vol. 3, 

1903, p. 277, fig. 125 a, h (iii text).

Serpulella vagans Eimer and Fickert, Zeitsclir. wiss. Zool., vol. 65, 1899, p. 67-4.

Description.—Test typically adherent, consist ino1 of an oval-elon­

gate proloculum and a long irregularly winding tube' of rather uni­

form diameter, unbranched, wall composed of sand grains of small 

size and united by a reddish-brown cement often iii considerable 

amount, surface rather smooth, color 

reddish-brown, the proloculum often 

darker thaii the tubular portion.

Diameter 0.05-0.2 nini.,length 1 nini.

• 5 V

or more.

Distribution.—This species occurred 

at four Challenger stations and at eight 

stations in the Albatross and Nero ma­

terial. These are well scattered in the

W. andregion west of longitude 150

o o

o

\

' ■»

V Io

south of latitude 40° X. Most of the 

stations are over 1,500 fathoms, but 

it has been noted iii shallower water 

off Japan, Albatross stations D4949, iii 

110 fathoms, D4957in 437 fathoms. It

occurred near the Hawaiian Islands, IT2922 iii 2G8 fathoms, 

deepest record for this species iii the Xorth Pacific is at Albatross 

station H4014, 3,800 fathoms, attached to Hyperammina friabilis.

Fig. <S5.—T o l y p a m m i x a v a g axs.

(after Brady), proloculum of speci­

men SHOWN IN FIGURE JUST AliOYE THE 

MIDDLE.

The

Genus AMMOLAGENA Eimer and Fickert, 1899.

Trochammina Jones and Parker (part), Quart. Journ. Geni. Soc., vol. 16, 1860, 

p. 304.—W. B. Carpenter, Parker, and Jones, Intr. Study Foram., 1862, 

p. 142. .

Webbina H. B. Brady (part), Proc. Roy. Soc. Edinburgh, vol. 11, 1882, p. 711 

(not Webbina d’Orbigny, 1839); Rep. Yoy. Challenger, Zoology, vol. 9, 1S84, 

p. 349.

Ammolagena Eimer and Fickert, Zeitsclir. wiss. Zool., vol. 65, 1899, p. 673 

(type, Trochammina irregularis, vao clarata Parker and Jones).

Webbinella Rhumbler (part), Arch. Protistk., vol. 3, 1903, p. 229.

Description.—Test adherent , composed of an oval proloculum ivith 

a tubular chamber of variable length but of nearly uniform diameter, 

the open end serving as the aperture; wTall finely arenaceous but with 

an excess of cement, proloculum without a definite floor.

The generic name of this species following should be that proposed 

by Eimer and Fickert. Webbina as used by Brady is not at ali the
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use as proposed by d’Orbigny. Eimer and Fickert proposed the

name Ammolagena in Rhumbler includes with this species

Webbinella hemisphaerica, but as Ammolagena had already been pro­

posed for it the name of Ammolagena Eimer and Fickert should 

stand and titus the generic name Webbinella is left for Webbinella 

liemisphæeica in a restricted sense. The two species seem to be very 

distinct, Ammolagena elavata having a proloculum and long tubular 

chamber .with the aperture at the end of the tube. Webbinella 

h cinis [tluerica consists simply of a single adherent chamber with the 

aperture at the riui of attachment, and there is nothing corresponding 

to the long tubular portion seen in Ammolagena clavata.

The two species seem to be gencrically distinct and one seems re­

lated to the Hyperammina group and the other, Webbinella, to the 

single-chambered Saccammininae.

AMMOLAGENA CLAVATA (Parker and Jones).

Trochammina irregularis, Aar. clavata Parker and Jones, Quart. Journ. Geol. 

Soc., Aoi. IO, 1860, p. 304.

Trochammina irregularis (part), W. B. (.’arpenter, Parker, and Jones, Intr.

Study Foram., 1802, p. 142, pi. 11, fig. (5.

Webbina c II. B. Brady, Proc. Roy. Soc. Edinburgh, vol. 11, 1882, p. 711; 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 349, pi. 41, figs. 12-16.—H. B. 

Brady, Parker, and Jones, Trans. Zool. Soc. London, vol. 12, pt. 7, 1888, 

p. 218, pi. 42, fig. 21.—J. Wright, Proc. Roy. Irish Acafi., vol. 1,1891, p. 470, 

pi. 20, figs. 2, 3.—Goes, Kongi. S\rensk. Vet. Akad. Handi., vol. 25, no. 9, 

, p. 32, pi. fi, figs. 245, 240.—Chapman, Proc. Zool. Soc. London, 1895, 

p. 18.—Goes, Bull. Mus. Comp. ZoöL, vol. 29,1896, p. 35.—Flint, Rep. U. S. 

Nat. Mus., 1897 (1899), p. 279, pi. 24, fig. 3.—Kiær, Norske Nordhavs-Exp. 

no. 25, 1899, p.4.—Bagg, Proc. U. S. Nat. Mus., Ami. 34, 1908, p. 129. 

Ammolagena clarata Elmer and Fickert, Zeitsclir. wiss. Zool., vol. 65, 1899, p. 673. 

Webbinella clavata Rhumbler, Arch. Protistk., vol. 3, 1903, p. 229, fig. 55 (in 

text).

Description.—Test adherent, consisting of an oval or pyriform 

proloculum of fairly large size, without a floor, arching upward, thin- 

walled, and a second tubular chamber of indefinite length, sometimes

Flos. SG-S7.—Ammolagena clavata. X 12. SO, TAArO SPECIMENS ATTACHED TO TRE SURFACE OF A

SPECIMEN OF PIIAP.PAMMINA. N7, TWO SPECIMENS ATTACHED TO A COILED ARENACEOUS TEST. 

MEGALOSPIIERIC SPECCA!EXS.

ALL

entirely attached; sometimes the later part free and circular in cross 

section; wah of fine sam! grains, usually with an excess of reddish or 

yellowish brown cement, smooth; open end of the tube serving as 

the aperture.
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Longer diameter of the proloculum 0.5-1 miii.

Distribution.—The only Challenger record for this species is found 

in the volume on “Summary of Results.” It is there recorded from 

station 2.37, 1,875 fathoms, east of Japan. Brady, in the ninth vol­

ume of “the Challenger Report,” writes that it is a curious fact that 

he had not met with a single specimen iii any of the North Pacific

Fig. ss.—Ammolagena clavata. X SO. SPECIMEN ATTACHED, PORTION OF PROLOCULUM BROKEN

AWAY. MICROSPHERIC SPECIMEN WITH SMALL PROLOCULUM AND COMPARATIVELY LONG TUBULAR 

PORTION.

dredgings. Iii the era North Pacific Goes has recorded this

species from three stations off the coast of Mexico and Central 

America, 660-1,201 fathoms. Bagg records it from six stations in the 

vicinity of the Hawaiian Islands, 104-97S fathoms. In the present

work I have found it from ross stalioi! D3431 where Goës

records it, II2999, 549 fathoms, and Nero 

station 2032, 1,014 fathoms, both in the vi­

cinity of the Hawaiian Islands.

I have examined Goes’s selected material 

and aiso that selected by Bagg, now iii the 

National Museum.

Besides being attached to pebbles, sam!, 

grains, shells, etc., I have noted its occur­

rence on the following genera of Foramini-

il O

fera: Ammodiscus, Cyclammina, Rhabdam­

mina, Haplophragmium, Biloculina-, Pulvi­

nulina, and Cristellaria.

Wright, 1891, speaks of the difference in

Fig. 89.—Ammolagena clavata.

X15. (FROM PHOTOGRAPH). MICRO- 

SPHERIC AND MEGALOSPHERA 

SPECIMENS ATTACHED SIDE BY SIDE.

the length of tube being related to the size 

of the proloculum, the shorter tube with the 

larger proloculum, and the reverse. This would indicate a true di­

morphism and would correspond to what is known in other groups, 

that the largest test is usually that with a microspheric proloculum.
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Genus JACULELLA H. B. Brady, 1879.

Jaculella H. B. Brady (type, J. acuta II. B. Brady), Quart. Journ. Micr. Sei., 

vol. 19, 1879, p. 35.—Bütschli, in Bronns Klassen und Ordnungen des 

Thierreiehs, vol. 1, 18S0, p. 193.—II. B. Brady, Rep. Yoy. Challenger, 

Zoology, vol. 9, 1S84, p. 255.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 

273. ’

Description.—Test free, elongate, conical, widest at the apertural 

end, opposite end closed ; wall thick, composed of sand grains roughly 

cemented on the exterior.

In Jaculella the distinction between proloculum and tubular cham­

ber is not as marked as in some of the other genera, but in J. obtusa 

the relation is often made out more definitely. There are but two

Flos. 1)0-01.—Jaculella acuta V 10
✓ s A «

described species, both of which are re­

corded from the North Pacific, though 

but rarelv.

JACULELLA ACUTA H. Brady.

Jaculella acuta II. B. Brady, Quart. Journ. 

Micr. Sei., vol. 19, 1879, p. 35, pi. 3, figs. 

12,13.—Goes, Kongi. Svcnsk. Vet. Akad.

Handi., vol. 19, no. 4, 1SS2, p. 143, pi. 

12, fig. 432.—H. B. Brady, Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 255, 

22, figs. 14-18.—Goes, Billi. Mus.pi.

Comp. Zool., vol. 29, 1896, p. 23.—Flint, 

Rep. U. S. Nat. Mus., 1897 (1899), p. 269, 

pi. 9, fig. 4.—Rhumbler, Arch. Protistk., 

vol. 3, 1903, p. 273, fig. 122 (in text).

Description.—Test elongate, straight, 

tubular, proxima! end closed and acutely 

pointed, distal end broader, slightly con­

stricted to form the aperture which is 

circular, wall thick, composed of coarse 

sand grains, firmly cemented, exterior 

rough, proximal end of the test often 

reddish-brown, distal portion grayish.

Length variable, up to 25 mm. or even 

more.

Distribution.—Brady records this spe­

cies at but one North Pacific Challenger 

station, 24-1, in 2,900 fathoms, in mid- 

Pacifie. I have seen two specimens

(after Brady).
from Albatross station H2684 in 1,122 

fathoms and 112017 in 2,015 fathoms, one off the coast of Califor­

nia, the other near the Hawaiian Islands.

The closed end of the specimens seems to be easily detached as 

they are rarely found complete.
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JACULELLA OBTUSA H. B. Brady.

Jaculella obtusa II. B. Brady, Proc. Roy. Soc. Edinburgh, vol. 11, 1S82, p. 714; 

Rep. Voy. Challenger, Zoology, vol. 9, 1SS4, p. 256, pi. 22, figs. 19-22.—Goes, 

Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 20, pi. 4, figs. 

87-89; pi. 5, figs. 90, 9L; Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 23.— 

Rhumhleu, Arch. Protistk., vol. 3, 1903, p. 273, fig. 123 (in text).

Description.—Test elongate, straight, tubular, proximal end closed, 

obtusely rounded, distal end but slightly broader, its open end form­

ing the aperture, wall thick, composed of sand grains, 

firmly cemented, rough, grayish in color.

Length IO-Io mm. 

Distribution.— Known from a single sta­

tion, Xo. 237, in 1,875 fathoms, east of Japan. Goes 

found specimens from Albatross station D3407, 885 

fatlantis, off the west coast of Mexico. I have found 

numerous other specimens from this latter station and 

have a few specimens from Bering Soa, Albatross sta­

tion 1)3501, in 688 fathoms.

This species is often nearly cylindrical or wider in the 

middle than at either end, the texture rather less firm 

than is that of J. acuta.
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Genus SAGENINA Chapman, 1900.

Sagenella II. B. Brady (typo, S. frondescens H. B. Brady),

Quart. Journ. Micr. Sei., vol. 19, 1S79, p. 41; Rep. Voy.

Challenger, Zoology, vol. 9, 3884, p. 278 (not Sagenella IIall).

Sagenina Chapmani Journ. Limi. Soc., vol. 28, 1900.—Rhumb­

ler, Arch. Protistk., vol. 8, 1908, p. 221.

Description.—Test attached, tubular, dichotomously 

or irregularly* branching, often anastomosing; wall are-

o %. ~ / O'

naceous; apertures at the ends of the branches.

This genus contains several species, ali occurring as 

far as known in the eastern seas and in tropical waters 

or in some cases subtropical as well.

SAGENINA FRONDESCENS (H. B. Brady).

Sagenella frondescens II. B. Brady, Quart. Journ. Micr. Sei., vol.

19, 1879, p. 41, pi. 5, fig. 1.—Bütschli, iii Bromus Klassen 

und Ordnungen des Thierreichs, vol. 1, 1SS0, p. 195, pi. 5, 

fig. 16.—II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 27S, pi. 28, figs. 14, 15.

Sagenina frondescens Chapman, Journ. Limi. Soc., vol. 28, 1900, 

p. 4, pi. 1, fig. 1.—Rhumbler, Arch. Protistk., vol. 3, 1903, 

p. 221, fig. 46 (iii text).

Description.—Test attached, tubular, stout, the tubes forming an 

irregular network over the surface to which they are attached, dicho­

tomously branching or irregular and often anastomosing to form a

Fig. 92.—Jacu­

lella OBTUSA.

X 15.
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reticulated network; wall of fine sand with a small proportion of 

cement, rather thin; apertures at the ends of the tubes, rounded;

color white,gray, or brown.

Diameter of the main 

tubes up to 0.5 mm., of the 

smaller ones as small as 

0.12 mm.

Distribution.—Brady de­

scribed this species from 

shallow water about the 

Admiralty and Friendly

. A single f ragmen- 

tary specimen was obt ained 

from Albatross station D 

4022 in Vincennes Strait, 

south of Japan, in 60 fath­

oms. At this and adjacent stations many other species of tropical 

Foraminifera seem to 

reach their n o r t h e r n 

limit.

Fig. 93.—Sagenina frondescens. X IO (after Brady).
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tached, tubular, branch­

ing profusely at a small 

angle, tubes oft (Mi massed

O /

or confluent ; wall com­

posed of fine coralline 

mud, smooth; apertures 

at the ends of the tubes; 

color, white.

Diameter of the tubes,

0.1-0.2 mm.

Type-specimen.—C a t.

No.' 82 3 2, U.S.N.M.,

from Nero station 1066, 

off Guam, 234 fathoms 

in coral mud, attached fo fragments of worn shell.

This specie's is very slender, much more profusely branching thaii 

an}T specimens of the preceding species that I have seen, and most of 

the branching at a very acute angle.
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Fig. 94.—Sagenina ramulosa. X 15. from photograph.
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Subfamily AMMODISCINAE.

Test composed of a globular proloculum and long undivided tube, 

closely coiled, either planospira!^ or in changing planes or to form 

a spiral test; wall of fine sand with much cement.

larum ina, Ammodiscoides, and
s

Ammodiscus and its allie 

Turritellella form a rather unified group in that they are ali close coiled 

and are of fine material, with an abundance of reddish cement. As 

far as known the tests are ali free. In Ammodiscus the two forms, 

microspheric and megalosphera, are known to occur.

Genus AMMODISCUS Reuss, 1861-

Operculina (part) d’Orbigny, Forata. Cuba, 1S39, p. 71.

Orbis Strickland, Quart. Journ. Geol. Soc., vol. 2, 1840, p. 30 (not Orbis of Phil­

ippi, 1844 = Cornus piru).

Spirillina Williamson, Recent Foraminifera of Great Britain, 1858, p. 93 (not 

Spirillina Ehrenberg, 1841).

Trochammina (part) Jones and Parker, Quart. Journ. Geol. Soc., vol. IO, 1860, 

p.304.—W. B. Carpenter, Parker, and Jones, Intr. Study Forain., 1862, 

p. 141. "

Ammodiscus (part) Reuss, Sitz. luus. Akad. Wiss. Wien, vol. 44 (1), 1861 (1862), 

p. 365.—Bütschli, in Bronns Klassen und Ordnungen des Thierreichs, 

vol. 1, 1880, p. 189.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 329.—Rhumbler, Nachr. kön. Ges. Wiss. Gottingen, 1895, p. S4.— 

Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1S99, p. 614.— Rhum­

bler, Arch. Protistk., vol. 3, 1903, p. 2S0. (Type, A. incertus d’Orbigny 

—Operculina incerta d’Orbigny).

Cornuspira (part) Reuss, and various authors (not Cornuspira Schultze, 1854).

Involutina (part) Terquem, Mém. Acad. Imp. Metz, 1860-61 (1862), p. 450; 

1862-63 (1863), p. 221.

Description.—Test free, spiral, composed of a proloculum and 

long undivided tubular second chamber, coiled regularly in one 

plane, wall finely arenaceous, cement usually brown, surface smooth.

I have restricted Ammodiscus to the basis of Rhumbler, including 

only those species which have a truly
test.

AMMODISCUS INCERTUS (d’Orbigny).

Operculina incerta d’Orbigny’, in De la Sagra, Hist. Phis. Pol. Nat. Cuba, 1839, 

“Foraminifères,” p. 49, pi. 6, figs. 16, 17; Spanish Edit., 1840, p. 71, pi. 6, 

figs. 16, 17. '

Spirillina arenacea Williamson, Recent Foraminifera of Great Britain, 1858, 

p. 93, pi. 7, fig. 203.

Trochammina squamata, var. incerta Jones and Parker, Quart. Journ. Geo!. 

Soc., vol. 16, 1860, p. 304.—Parker and Jones, Appendix to W. B. Car­

penter, Parker, and Jones, Intr. Study Foram., 1862, p. 312. 

Trochammina incerta W. B. Carpenter, Parker, and Jones, Intr. Study Foram., 

1862, p. 141, pi. 11, fig. 2.— Haeusler, Ann. Mag. Nat. Hist., ser. 5, vol. 

IO, 1882, p. 52, pi. 3.

Ammodiscus incertus H. B. Brady’, Rep. Voy. Challenger, Zoology, vol. 9, 18S4, 

p. 330, pi. 38, figs. 1-3.—Sherborn and Chapman, Journ. Roy. Micr. Soc., 

1889, p. 484, pi. 11, fig. 7.—Burrows, Sherborn, and Bailey, Journ. Roy. 

Micr. Soc., 1890, p. 552, pi. 8, fig. 8.—J. Wright, Proc. Roy. Irish Acad.,
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vol. 1, 1891, p. 468.—Chapman, Journ. Roy. Micr. Soc., 1892, p. 326, pi. 6, 

fig. 11.—Egger, Abh.kön. bay. Akad. Wiss. München, vol. IS, 1893, p.263,pi. 

5, figs. 35, 36.—Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9,1894, 

p. 31, pi. 6, figs. 238, 239.—Chapman, Proc. Zool. Soc. London, 1895, p. 17. 

Ann. Mag. Nat. Hist., sei-. 6, vol. 16, 1895, p. 315, pi. 11, figs. 8, 9.—Goes, 

Billi. Mus, Comp. Zook, vol. 29, 1896, p. 34.—Flint, Rep. U. S. Nat. Mus., 

1897 (1899), ii. 278, pi. 23, fig. 2.—Millett, Journ. Roy. Micr. Soc., 1899, p. 

362.—Eimer and Fickert, Zeitschr. wiss. Zook, vol. 65, 1899, p. 614, fig. 32 

(in text).—Rhumbler, Zeitschr. allg. Phys., vol. 2, 1902, p. 1, fig. 18; 

Arch. Protistk., vol. 3, 1903, p. 280, fig. 129 (in text).—Sidebottom, Mem. 

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

Ammodiscus tenuis H. B. Brady, Quart. Journ. Micr. Sei., vol. 21,1881, p. 51; Rep. 

Voy. Challenger, Zoology, vol. 9, 1SS4, p. 332, pi. 3S, figs. 4-6.—Golis, Kongi. 

Svensk. Vet. Akad. Handi., vol. 25, No. 9, 1894, p. 31, pi. 6, figs. 240, 241. 

—Chapman, Proc. Zook Soc. London, 1895, p. IS.—Flint, Rep. U. S. Nat. 

Mus., 1897 (1899), p. 279, pi. 23, fig. 1.—Rhumbler, Arch. Protistk., vol. 3, 

1903, p. 281, fig. 130 (in text).

Description.—Test composed of an ovoid proloculum and long

spirally coiled, undivided second chamber, coils in a single plane, 

gradually increasing in size, in the microspheric form very small in 

the center, in the megalosphera form much larger in the central 

portion and increasing but little in succeeding coils, in the adult 

condition chamber about as wide as high, building no floor of its 

own, aperture at the open end of the chamber, wall arenaceous, 

usually with an excess of cement, color usually a reddish or reddish- 

brown, in alcoholic specimens and sometimes in dry ones with the 

portion about the aperture white.

Diameter of test up to 6 nini.

Distribution.—Brady records a single station for this species in 

the North Pacific. Besides this station the volume on the “Sum­

mary
of Results ’ of “The Challenger Report” adds another, 237, 

in 1,875 fathoms off Japan. Goes records the species as common 

off the west coast of Mexico and Central America from six Albatross 

stations. It is common in this material and from Station D.3431, 

from which there are 129 specimens selected by Goës. Flint records 

it from Panama Bay in 51 fathoms.

Besides these records I have found the species in material from 

thirteen Albatross and Nero stations in- the North Pacific. These are 

along the west coast of Mexico and the United States, at the entrance 

to the Gulf of California, off San Diego and off Oregon; two stations 

near the Hawaiian Islands; from along the south coast of Honshu 

Island, Japan, and near Guam. This gives a rather general distri­

bution, but one station being north of lat. 40° N. The depths range 

from 20 to 3,125 fathoms, but only four stations are over 1,500 fathoms 

in depth. Of the shallower stations, two are 20 and 51 fathoms, the 

others between 250 and 1,150 fathoms, with the average of ali less 

than 1,000 fathoms for this area.
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There seems to be no great doubt that Ammodiscus is 11. B.

Bradjr is the megalosphera form of the species of which A. incertus 

(d’Orbigny) is the micro­

spheric form. From one sta­

tion, Albatross D3431, there 

were 129 specimens, 26 o f 

which were microspheric (A. 

incertus) and 103 megalo­

sphera 01. tenuis) ; at station 

D3738, of 16 specimens, 2 

were microspheric. At sta­

tion D4337, IO out of 30 

specimens were microspheric.

At several other stations both 

forms were obtained, but the 

amount of material did not 

admit of a large series being 

select ed. In general, the meg­

alosphera form is the more 

common, the usual feature 

wherever series of the two 

forms have been studied in 

other senera. Aiso the micro-

S>:

-vvi

spheric form is usually much 

larger than the megalospheric 

when the entire growth is fin­

. This aiso seems to be 

the general rule in the other 

Foraminifera observed from 

this standpoint.

AMMODISCUS EXSERTUS,

new species.

£
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Figs. 95-96.—Ammodiscus incertus. X 20. 95, large

FORM WITH MICROSPHERIC PROLOCULUM AND MANA 

SMALL EARLY COILS. 90 Û, FORM WITH MEGALOSPHERIC

PROLOCULUM, MAHE UP OF A FEW LARGE COILS, THE A.

tenuis II. B. Brady which is the megalospheric

FORM OF A. INCERTUS ^’ORBIGNY); b, APERTURAL VIEW 

OF SAME SPECIMEN SHOWING THE MEGALOSPHERIC PROLO­

CULUM OF GREATER DIAMETER THAN THE SUCCEEDING 

PORTIONS OF THE TEST. -

olutions, then uncoiling, but in the same plane, by a straight tube, 

wall finely arenaceous, with a reddish-brown cement, aperture at the 

end of the uncoiled portion, a circular opening slightly constricted. 

Diameter 0.45 mm.

Description.—Test consist­

ing of a proloculum and long 

undivided tubular chamber 

closely coiled for several rev-
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a

Type-specimen.—Cat, No. 8260, U.S.N.M., from Albatross D4979, 

in 943 fathoms, off the south coast of Honshu Island, Japan.

The specimen figured by Brady0 

has a similar form, but less developed.

Genus GORDIAMMINA

Rhumbler, 189S.

Trochammina (part) Jones and Parker, 

Quart. Journ. Geol. Soc., vol. 61, 

1860, p. 304.

Ammodiscus (part) Siddall and H. B. 

Brady, Cat. Brit. Rec. Foram., 1879, 

p.5; Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 333.

Gordiammina Rhumbler, Nachr. kön. 

Ges. wiss. Gottingen, 1895, p. 84; 

Arch. Protistk., vol. 3, 1903, p. 281. 

Type, G. charoides (Jones and Par- 

ker)= Trochammina charoides Jones 

and Parker.

(S? • >:•' •• • • * * : > . *•* TJmi.-'Sr • ' V *r '•* V
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Fig. 97.—Ammodiscus exsertus. X loo.

a, APERTURA!, VIEW; b, FRONT VIEW.

Description.—Test composed of 

a proloculum and long, undivided 

second chamber, winding upon itself 

in various planes, not completely 

spiral throughout, wall finely arena­

ceous, with much cement, smooth

«
both without and within, color reddish or yellowish brown.

Rhumbler has proposed a new generic name to include the two 

species which have the coiled chamber winding in varying planes but 

not in a regular spire. The method of growth is certainly very 

different from the planospira! one of Ammodiscus, and the generic 

name used by Rhumbler has been adopted here.

GORDIAMMINA GORDIALIS (Jones and Parker).

Trochammina squamata, var. gordialis Jones and Parker, Quart. Journ. Geol. 

Soc., vol. 16, 1S60, p. 304.—Parker and Jones, Trans. Roy. Soc. Lon­

don, vol. 155, 1865, p. 408, pi. 15, fig. 32.

Trochammina gordialis W. B. Carpenter, Parker, and Jones, Intr. Study 

Foram., 1862, p. 141, pi. 11, fig. 4.—Jones, Parker, and Kirkby, Ann. Mag. 

Nat. Hist., sur. 4, vol. 4,1869, p. 390, pi. 13, figs 7,8.—Wright, Proc. Belfast 

Field Club, 1876-77 (App.),pl. 4, fig. 3.—Haeusler, Ann. Mag. Nat Hist., 

ser. 5, vol. IO, 1882, p. 55, pis. 3 and 4, figs. 8-20.

Trochammina {Ammodiscus) gordialis Haeusler, Neues Jahrb., 1883, p. 59, pi. 4, 

figs. 2, 3.

Ammodiscus gordialis Siddall and H. B. Brady, Cat. Brit. Rec. Foram., 1879, 

p. 5.—Butschili, in Bronns Klassen und Ordnungen des Thierreichs, vol. 1, 

1880, p. 196, pi. 5, fig. 22.—H. B. Brady, Denkschr. kaia. Akad. Wiss. Wien, 

vol. 42, 1881, p. 100; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 333, pi. 38, 

figs. 7-9.—Haeusler, Neues Jahrb., Bei!., vol. 4, 18S5, p. 24, pi. 3, figs.

aRep. Voy. Challenger, Zoology, vol. 9, 1884, pi. 38, fig. 4.



FORAMINIFERA OF NORTH PACIFIC OCEAN.
77

10-22, 31.—H. B. Brady,Parker, and Jones, Trans. Zool. Soc. London, vol. 

12,1888, p. 218, pi. 42, fig. 22.—J. Wright, Proc. Roy. Irish Acad., vol. 1,1891, 

p.469.—Egger, Abh. kön. bay. Akad. Wiss. München, vol. IS, 1893, p. 264, pi. 

5, figs. 39, 40.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 279, pi. 24., fig. 1. 

Gordiammina gordialis Rhumbler, Nachr. kön. Ges. Wiss. Gottingen, 1895, p. 84; 

Arch. Protistk., vol. 3, 1903, p. 282, fig. 132 (in text).

Description.—Test composed of a proloculimi and long, undivided 

second chamber, at first planospira! like Ammodiscus, but soon leav­

ing the one plane and becoming irregularly; coiled wall finely arena­

ceous with much cement; color reddish or yellowish brown.

Diameter 0.25-0.84 mm.

Distribution.—There are seven Challenger records for this species 

in the North Pacific, six of them in the abyssal region from Japan 

westward to the mid-Pacific and thence southward to the equator, 

the other one between Hongkong and Manila. These stations range

Figs. 98-100.—Gordiammina gordialis, x 70 (after Brady).

in depth from 1,875 to 3,125 fathoms, mostly in red clay areas. The 

only other North Pacific record is that of Flint, Albatross station 

D3080, in 93 fathoms off the coast of Oregon.

Many of the figured fossil specimens are very peculiar, and a ques­

tion may be raised as to whether they ali belong to this species.

GORDIAMMINA CHAROIDES (Jones and Parker).

Trochammina squamata, var. charoides Jones and Parker, Quart. Journ. Geol. 

Soc., vol. 16, 1860, p. 304.

Trochammina charoides W. B. Carpenter, Jones, and Parker, Intr. Study Foram., 

1862, p. 141, pi. 11, fig. 3.—Siddall, Proc. Chester Soc. Nat. Sei., pt. 2, 1878, 

p. 5.—Haeusler, Ann. Mag. Nat. Hist., sei'. 5, vol. IO, 1882, p. 56, pi. 4, 

fig. 21.

Ammodiscus charoides Berthelin, Foram. de Bourgneuf et Pornichet, 1878, p. 23, 

no. 18.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 334, 

pi. 38, figs. 10-16.—J. Wright, Proc. Roy. Irish Acad., vol. 1, 1891, p. 469. 

Chapman, Proc. Zool. Soc. London, 1895, p. 18.—Flint, Rep. U. S. Nat. 

Mus., 1897 (1899), p. 279, pi. 24, fig. 2.

Gordiammina charoides Rhumbler, Nachr. kön. Ges. Wiss. Gottingen, 1895, p. 

84.—Kiær, Norske Nordhavs-Exp., no. 25, 1899, p. 4.—Rhumbler, Arch. 

Protistk., vol. 3,1903, p. 282, fig. 133 (in text).

Description.—Test consisting of a proloculum and long, undivided 

second chamber evenly coiled in a series of layers making a subglobu- 

lar mass, then turning at right angles to its preceding axis and making
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finally a partial or complete revolution about the earlier-formed 

globular test ; wall finely arenaceous with much cement ; surface smooth 

and polished; color reddish brown.

Diameter 0.34-0.4 mm.

Figs. 101-106.—Gordiammina charoides, x 70 (after Brady), loi, section through test. 105,

APERTURA!. VIEW. 100, BROKEN SPECIMEN SHOWING COILS OF INTERIOR.

Distribution.—This species is known in the North Pacific from two 

Challenger stations in 1,875-2,575 fathoms, east from Japan. Brady 

aiso mentions a North Pacific station “ from 50-150 fathoms. ” Flint 

records the species from off the coast of Oregon, 93 fathoms, from 

Albatross station D30S0.

Genus TURRITELLELLA Rhumbler, 1903.

Trochammina (part) Siddall, Proc. ('hestor Soc. Nat. Sei., pt. 2, 1878, p. 46.

Ammodiscus (part) Siddall and II. B. Brady, Cat. Brit. Rec. Foram., 1879, p. 

5.—Balkwill and Milleti', Journ. Micr. and Nat. Sei., vol. 3, 18S4, p. 25.— 

II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 335.

Turritellopsis Rhumbler (not of G. O. Sars, 1878), Nachr. kön. Ges. Wiss. Got­

tingen, 1895, p. 84.

Turritellella Rhumbler, Arch. Protistk., vol. 3, 1903, p. 283.

Description.—Test free, consisting of a proloculum and long, undi­

vided second chamber, coiled in an elongated close spiral, wall com­

posed of sand grains and much cement, smooth; aperture, the open 

end of the tubular chamber.

The single species here included has a long, closely spiral test very 

different from any of the preceding, and it seems proper that it should 

have a different generic name.
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TURRITELLELLA SHONEANA (Siddall).

Trochammina shoneana Siddall, Proc. Chester Soc. Nat. Sei., pt. 2, 1878, p. 46, 

figs. 1,2.

Ammodiscus shoneanus Siddall and II. B. Brady, Cat. Brit. Bee. Foram., 1879, 

p. 5.—Balkwill and Wright, Proc. Boy. Irish Acad., vol. 3, 1882, p. 546; 

Journ. Micr. and Nat. Sei., vol. 3, 1884, p. 25, pi. 1, fig. 4.—H. B. Brady, 

Bep. Voy. Challenger, Zoology, vol. 9, 1884, p. 335, pi. 38, figs. 17-19.

T tarit diops is shoneanus Bhumbler, Nachr. kön. Ges. Wiss. Gottingen, 1895, 

p. 84; Zeitschr. allg. Phys., vol. 2, 1902, p. 284, lig. 103.

Turritellella shoneana Bhumbler, Arch. Frotistk., yui. 3,1903, p. 283, text fig. 135.

Description.—Test free, composed of a proloculum and long undi­

vided tubular second chamber, in a close coiled, elongate spiral, oh 

nearly uniform diameter, wall finely arenaceous, with much cement, 

rounded open end of the tubular 

chamber serving as the aperture, 

color reddish-brown.

Length 0.25-0.5 mm.

o

The only North 

Pacific record for this species is the 

deepest of the Challenger dredg­

ings, station 238, 3,950 fathoms, 

east of Japan. In other parts of
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the world
species

has been

found in rather shallow water.

Family 3. LITUOLIDAE.
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com
agglutinated

mater
Flos. 107-109.—Turritellella shoneana. X loo

(after Brady).

ing of two or more chambers; ar­

ranged in a linear, coiled or irregular series; apertures usually one to 

each chamber, but sometimes more.

The tests included in this family ali have the wall composed of 

agglutinated material with a varying amount of cement in the various

genera. Throughout the family as hero used the tests are composed 

of two or more chambers and a definite proloculum is apparent. 

Usually the tests are composed of a series of chambers. There are 

well marked genera in the coiled group which in their later growth 

show a decided uncoiling and this mav be carried to an extreme in

O *-<

sueli forms as Ammobaculites agglutinans where only the early portion 

shows any trace of coiling.

Several new genera have been made to include species which are 

very different in their plan of growth. The genera Haplophragmium

and Trochammina especially have been divided. According to the 

type-species of Haplophragmium the test is uncoiled in later develop­

ment the
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interior and having several apertures. Sueli forms occur most com­

monly among the fossil series, but are aiso known as recent species in 

the East Indies. Therefore the genus Haplophragmium is here re­

stricted to those species none of which have been recorded from the 

North Pacific.

The planospira! forms are here separated from the trochoid ones, as 

in the Mollusca, for example, these two types are always distinct, and 

it has seemed best to keep them so even in the Foraminifera. The 

uncoiling and closely coiled planospira! forms have aiso been sepa­

rated. A number of previously proposed names have been used. 

Certain of the genera include species not hitherto described in this 

group, and which arc apparently new.

After a careful review of the work done by various authors the 

scheme of distributing the genera of the Lituolidae among the various 

families with which they are supposed to have affinities, has been 

avoided. It is less confusing, it seems to me, to keep the family as 

it now is, especially when the relationships of the arenaceous and 

calcareous forms are so hazy anti uncertain and in other cases when 

details of structure are carefully considered the apparent likeness is 

lost. It has seemed best, therefore, to regard the similarity of form 

as cases of parallelism and not true relationships.

S\ibfainily 1. ASCHEMONELLINÆ.

Test composed of agglutinated material, divided irregularly into 

chambers without definite plan of arrangement.

The two species of Aschemonella recorded from this area are primi­

tive in character. The chamber seems to produce orifices at irregular 

positions and from any of these a new series of chambers may be 

initiated, thus giving rise to an irregularly formed test. In this 

respect these species seem more primitive than the rest of the family 

and are here separated from them. .

Genus ASCHEMONELLA H. B. Brady, 1879.

Astrorhiza (par!) Norman, Proc. Roy. Soc. London, vol. 25, 1876, p. 213. 

Aschemonella II. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 42.— 

Bütschli, in Bronni Klassen, mui Ordnungen des Thierreichs, vol. 1, 1880, p. 

195. Type, Aschemonella catenata (Norman)=Astrorhiza catenata Norman.

Description.—Test free, composed of a number of tubular or in­

flated chambers in a single or branching series, irregular in form and 

size, walls arenaceous, firm, thin, apertures often several, at the end 

of tubular necks.

The two following species were recorded from the material of the 

Challenger expedition as occurring in the North Pacific.
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ASCHEMONELLA RAMULIFORMIS H. B. Brady.

Aschemonella ramuliformis H. B. Brady, Hep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 273, pi. 27, figs. 12-15.

Description.—“Test free, elongate; forming an irregular, more or 

less branched, sometimes segmented 

tube, with numerous apertures, lateral 

and terminal. Walls very thin, but hard 

and firmly cemented ; exterior only 

slightly rugose, interior surface smooth.

_ mm.).

Distribution.—Found at three Chal­

lenger stations in the North Pacific, 244, 

24G, and 253, in 2,050-3,125 fathoms. 

Most common at station 244 in 2,900 

fathoms.

ASCHEMONELLA CATENATA (Norman.)

Astrorhiza catenata Norman, Proc. Roy. Soc. 

London, vol. 25, 1876, p. 213.

Aschemonella catenata H. B. Brady, Quart. 

Journ. Micr. Sei., vol. 19, 1879, p. 42, 

pi. 4, figs. 12, 13; Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 271, pi. 27, figs. 

1-11; pi. 27 A, figs. 1-3.

Aschemonella scabra H. B. Brady, Quart. 

Journ. Micr. Sei., vol. 19, 1879, p. 44, pi. 

3, figs. 6, 7.

Description.—“Test free, irregularly 

branched; chambers numerous, inflated, 

variable in size and contour, usually with 

several tubulated orifices, each of which
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may produce a fresh segment, 

thin, compactly built, exterior more or 

less rough, often acerose with partially 

embedded sponge-spicules ; interior 

smooth. Complete specimens sometimes 

Y2 incii (10.5 mm.) in length.”

Distribution.—This species is recorded 

at four Challenger stations in the North 

Pacific, 224, 237, 244, 246, in 1,850-2,900 fathoms. Brady speaks 

of the specimens from station 244 as the finest obtained by the

Fig. Ilo.—Aschemonella ramulifor­

mis. X 15. (after Brady.)

Challenger.

Subfamily 2. REOPHACINÆ

material grains, sponge-spicules, etc.,

th a varying amount of cement, chambers 

gle at the end of the last formed chamber

16777—Billi. 71—10 6
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This subfamily includes many species mainly belonging to Reophax 

and Hormosina. The chambers vary in relative length and in their 

relative position, sometimes closely fitting one over the other, some­

times drawn out with long tubular portions between the chambers. 

There is much difference in the materials used by various species, 

sand grains being the usual material, but certain species select sponge- 

spicules and in one species, Reophax membranaceus the test is composed 

largely of chitinous material.

Flos. 1 ll—11:3.—Aschemonella catenata, x 15 (after Brady).

Genus REOPHAX Montforti 1808.

Reophax Montfort (type, R. scorpiurus Montforti Conch. Syst., vol. 1, 1808, p. 

330, 83mo genre.—II. B. Brady (part), Rep. Voy. Challenger, Zoology, vol. 9, 

1884, p. 289.—Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, p. 675. 

Nodosaria d’Orbiuny (not of Lamarck, 1812) (part), Ann. Sei. Nat., vol. 7, 1826,

p. 255. —Terquem, Mera. Acad. Imp. Metz, vol. 51, 1870, p. 354.

Lituola Parker and Jones (part), Trans. Roy. Soc. London, vol. 155, 1865, p. 

407.—Parker, Can. Nat., vol. 5, 1870, pp. 177, 180.—Parker, Jones, and 

II. B. Brady, Ann. Mag. Nat. Hist., ser.4, vol. 8, 1871, p. 159.—Siddall, Proc. 

Chester Soc. Nat! Sei., pt. 2, 1878, p. 47.—Bütschli, in Bronns Klassen 

und Ordnungen des Thierreichs, vol. 1, 1880, p. 192.

Haplostiche. Sciiwacer (not of Reuss, 1861), Jahresh. Ver. vat. Naturk. Würt- 

temburg, vol. 21, 1865, p. 92.

Nodulina Rhumbler, Nachr. kön. Ges. Wiss. Göttingen, 1895, p. 85.
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Description.—Test free, composed of a linear series of chambers, 

joined end to end in a nearly straight line, sometimes slightly curved 

or irregular but not coiled, wall coarsely arenaceous, chambers 

undivided, aperture simple and terminal.

This genus as now modified includes the multiple chambered 

uniserial arenaceous forms with undivided chambers and a single 

oral aperture.

REOPHAX SCORPIURUS Montfort.

“Orthoceras” ?, Soldani, Testaceographica, vol. 1, 1795, p. 239, pi. 162, fig. k. 

Reophax scorpiurus Montfort, Conch. Syst., vol. 1, 1808, p. 330, 83mc genre. 

W. B. Carpenter, The Microscope, 6th ed., 1881, p. 564, fig. 321c.—II. B. 

Brady, Denkschr. kaia. Akad. Wiss. Wien, vol. 42, lSSl,p. 99.—Haeusler, 

Quart. Journ. Geol. Soc., vol. 39, 18S3, p. 27, pi. 2, fig. 7.—II. B. Brady, 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 291, pi. 30, figs. 12-17.—Balk-

will and Wright, Trans. Roy. Irish Acad., vol. 28, 1885, p. 328, pi. 13, figs. 

5 a, b.—Haeusler, Neues Jahrb. für Min., Béii., vol. 4, 1885, p. 9, pi. 1, figs. 

9-16.—A. Agassiz, Bull. Mus. Comp. Zoöl., vol. 15, 1888, p. 163, fig. 495 (in 

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

12, 1888, p. 217, pi. 41, fig. IO.—Haeusler, Abh. schweiz. pai. Ges., vol. 

17, 1890, p. 27, pi. 5, figs. 23, 24.—J. Wright, Proc. Roy. Irish Acad., vol. 

1,1891, p.467.—Chapman,Journ.Roy. Micr. Soc., 1892, p. 320, pi. 5, figs. 4,5.—

Egger, Abh. kön. bay. Akad. Wiss. München, vol. 18, 1893, p. 257, pi. 4, fig. 

18; pi. 5, figs. 45, 46.—Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 

9, 1894, p. 24, pi. 5, figs. 158-163; pi. 6, figs. 164-167 [not 168-171],—Chat­

man, Proc. Zool. Soc. London, 1895, p. 14.—Goes, Bull. Mus. Comp. Zoöl., 

vol. 29, 1896, p. 26.—Flint, Rep. U. S. Nat. Mus., 1897 (1S99), p. 273, pi. 

16, fig. 3.—Millett, Journ. Roy. Micr. Soc., 1899, p. 254.—Guppy, Proc. 

Victoria Inst., Trinidad, vol. 2, 1902, p. 3, pi. 2, fig. 2.—Chapman, Trans, 

and Proc. New Zealand Inst., vol. 38, 1906, p. 84.—Bagg, Proc. U. S. Nat. 

Mus., vol. 34, 1908, p. 126.

Nodosaria (Dentalina) scorpionus d’Orbigny, Ann. Sei. Nat., vol. 7, 1826, p. 

255, No. 40.

Lituola scorpiurus H. B. Brady, Trans. Linn. Soc. London, vol. 24, 1864, p. 

467, pi. 48, fig. 5.—Nat. Hist. Trans. Northumberland, vol. 1, 1867, p. 96, 

pi. 12, fig. 3.—Dawson, Can. Nat., vol. 5, 1870, p. 177, fig. 4.—Parker, 

Jones, and H. B. Brady, Ann. Mag. Nat. Hist., ser. 4, vol. 8, 1871, p. 159, 

pi. 9, fig. 29.—Dawson, Amer. Jour. Sei., vol. 1, 1871, p. 206, fig. 4; Ann. 

Mag. Nat. Hist., ser. 4, vol. 7, 1871, p. 86, fig. 4.

Lituola nautiloidea, var. scorpiurus Parker and Jones, Trans. Roy. Soc. Lon­

don, 1865, p. 407, pi. 15, fig. 48 a, b.—II. B. Brady, Pai. Soc. Monogr., vol. 

30, 1876, p. 63, pi. 8, fig. 7.—Schwager, Boll. Reg. Com. Geol. Rai., vol. 

8, 1877, p. 26, fig. 87.—Bütschli, in Bronns Klassen und Ordnungen des 

Thierreichs, vol. 1, 1880, p. 192, pi. 5, fig. 18.

Description.—Test consisting of a number of chambers, rapidly 

increasing in size as added, early chambers irregularly arcuate, later 

ones more nearly straight, surface rough, of fairly large sand grains, 

aperture simple, with a short neck, small.

Length 0.5-2 mm.
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Bagg records it from three stations

Distribution.—This species is recorded by Brady at seven Chal­

lenger stations from 40 fathoms on the coral reefs of Honolulu to 

3,950 fathoms in the abyssal region east of Japan. Goës records it 

from Albatross station D3431, 995 fathoms at the entrance to the 

Gulf of California as scarce, 

near the Hawaiian Islands, 495-1,307 fathoms. I have found it in 

North Pacific material, from about Japan at a number of stations, 

and from the vicinity of Hawaii, usually in rather shallow water in 

both regions.

Of Bagg’s specimens, only one, that from station D4567, can belong 

to this species. Of the other two specimens, one is not Reophax, the
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Flos. 114-110.— REOPHAX SCORPIURUS, 114, SPECIMEN FROM 

Ilo, SPECIMEN FROM OFF JAPAN, 77 FATHOMS. X 15. 110,

from Hawaiian Islands, 217 fathoms. X IO.

Hawaiian Islands, 114 fathoms, x 20.

SPECIMEN OF QUESTIONABLE CHARACTER

other very questionable. Some of the Goes material is typical, some 

of it rather nondescript.

A review of the above synonymy will show that this specific name 

has been a sort of dumping ground for every irregular arenaceous 

Foraminifer or worm tube which is not definitely coiled or not well 

characterized. The original figure of Soldani on which Montfort

o o

based this species shows an arenaceous test with the early chambers 

irregular^ arcuate, the later ones nearly straight and larger. Mont­

fort made a fanciful copy of this ligure of Soldani and the result is 

rather surprising, the figured specimens being made to show a net­

work of raised ribs which were the lines between the sand grains in
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Soldani’s figure. With sueli a copy and the subsequent figures 

showing ali sorts of arenaceous tests it is no wonder that there has 

existed great confusion iii regard to this species.

The species is here restricted to those specimens showing the typ­

ical structure, such as Goës, 1894, pi. 5, fig. 158; pi. 6, figs. 164, 166, 

167, and Flint, 1S99, pi. 16, fig. 3.

REOPHAX PILULIFER H. B. Brady.

Reophax pilulifera H. B. Brady, Rep. Voy. ('faillenger, Zoology, vol. 0, 1884, p. 

292, pi. 30, figs. 1S-20.—H. B. Brady, Parker, and Jones. Trans. Zool. 

Soc. London, vol. 12, pt. 7,188S, p. 217, pi. 41, figs. 5-7 [87].-—Chapman, Proc. 

Zool. Soc. London, 1895, p. 15.—Goes, Billi. Mus. Comp. Zoöl.. vol. 29, 1890, 

p. 27.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 273, pi. IS, fig. 1.

Description.—Test composed of few (three to five) chambers, ar­

ranged in a straight or slightly arcuate line, chambers -aibglobose,

1

each much larger thaii the 

preceding, walls of coarse 

sand grains, but rather neat­

ly cemented with considera­

ble cement, giving a fairlv

/ o o *

smooth exterior, aperture 

small, often with a slight 

neck-like protuberance.

Length up to 2.5 nini.

Distribution .—In the Chal­

lenger material from tin 

North Pacific this species oc­

curs at stations 237 and 244,

1,875 and 2,900 fathoms, east 

of Japan. Goes found it iii 

the Albatross material at sta­

tion D3419, in 772 fathoms, 

in the eastern tropical Pa­

cific, not 1,800 fathoms as he 

recorded it. Kis selected 

material consists of ten spec­

imens from this station, a typical one of which is hero figured. I 

have found two specimens from Albatross station D4957, iii 437 iath- 

oms, south of Japan. The figures given by Goes iii 1894 are really II. 

ifer II. B. Brady. Fig. S, at least, of Brady, Parker, and Jones,

Flos. 117—lis.—Reophax pilulifer. 117. specimen from

SERIES SELECTED BY Goi'S. -D. 11\ AX' GUPII SPECI­

MEN. X 35.

18S8; is very questionable.

REOPHAX DISTANS H. B. Brady.

Reophax distans II. B. Brady, Quart. Journ. Miri*. Sei., vol. 21, 1881, p. 50; Rop.

Voy. er, Zoologv, vol. 9, 1884, p. 296, pi. 31, figs. 18-22.—Chapman.,

Proc. Zool. Soc. London, 1895, p. 15.—Goes, Bull. Mus. lump. Zoöl., vol. 

29, 1896, p. 27. .
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Description.—Test composed of a few fusiform chambers with long 

slender connections in a straight line or irregular, usually not more

than three chambers found together,

5K*

14 '1

Fig. Ilo.—Reophax

distans. X 40.

wah of coarse sand grains, but rather 

smoothly cemented, thin.

Length of three chambered speci­

mens, 5 mm.

Distribution.—The Challenger ob­

tained this species from four North Pa­

cific stations, 1,875-2,050 fathoms, be­

tween Japan and ISO0. Goes records 

it from three Albatross stations off the 

west coast of Mexico and Central Amer­

ica, station D3419, 772 fathoms; D 

3399, 1,740 fathoms; D3375, 1,201 

fathoms. I have found single cham­

bers in material from the stomachs of 

Holothurians taken at Albatross sta­

tion D3603 in 1,771 fathoms, in Ber­

ing Sea; aiso single chambers at Nero 

station 1012, in 1,932 fathoms, north 

of Guam. The figured specimen is from 

Albatross station D3375.

Goes speaks of this material as 

“more globiform” than the specimens
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Fig. 120.—Reophax

BACILLARIS. X 15.

figured by Brady, but the material of Goës that I have examined 

seems very typical, consisting of ten single chambers and the one

three-chambered specimen figured here. The slender connections

between the chambers are very easily broken, and complete speci­

mens are very rare.

REOPHAX BACILLARIS H. B. Brady.

Reophax bacillaris II. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, p. 49; 

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 293, pi. 30, figs. 23, 24.—de 

Amicus, Nat. Sic., vol. 14, 1895, p. 72, pi. 1, fig. 17.—Chapman, Proc. Zool. 

Soc. London, 1895, p. 15.—Goes, Bull. Mus. Comp. Zoöl., vol. 29, 1896, 

p. 27.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 274, pi. 18, fig. 3.— 

Millett, Journ. Roy. Micr. Soc., 1899, p. 254, pi. 14, fig. 12.

Description.—Test elongate, regularly tapering, usually with an 

angle near the basal portion, composed of a large number (sometimes 

as many as thirty) of short chambers, earlier ones often less distinct 

thaii the later ones, aperture small, usually at the end of a very short 

neck-like protuberance; color gray.

Length up to 5 mm.

Distribution.—The only published records for the North Pacific are 

two stations from the eastern tropical Pacific recorded by Goës,
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Albatross stations D3375, D3376, 1,132 and 1,201 fathoms. I have 

examined his material from the latter station, two specimens, each 

with eight chambers, evidently not complete, but of the typical form. 

One of these specimens is figured (fig. 120).

REOPHAX DENTALINIFORMIS H. B. Brady.

Reophax dentaliniformis H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, 

p. 49; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 293, pi. 30, figs. 21, 22. 

Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 25, pi. 0, figs. 

172-175.—Schlumberger, Mém. Soc. Zool. France, vol. 7,

1894, p. 239.—Chapman, Proc. Zool. Soc. London, 1S95, 

p. 15.—Goes, Bull. Mus. Comp. Zoöl., vol. 29, 1896, 

p. 27.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 274, 

pi. 18, fig. 2.—Millett, Journ. Roy. Micr. Soc., 1899, p. 254.

Reophax nodulosa Bagg (not H. B. Brady), Proc. U. S. Nat.

Mus., vol. 34, 1908, p. 23.

Description.—Test slender, tapering, composed of a

vrit
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few (five or six) elongated chambers, but slightly tumid 

in the middle, in a straight or slightly curved line, 

walls composed of rather coarse sand grains but very 

neatly cemented together, giving a fairly smooth exte­

rior, aperture rather large, at the end of the short tubu­

lar neck ; color gray.

Length up to 2 mm.

Distribution.—This species is now known from fifteen 

stations in the North Pacific, dowii to 3,950 fathoms 

off Japan. Schlumberger records the species from the 

Okhotsk Sea and the other stations cover rather well 

the area south of lat. 40° N. from the coast of Japan 

to the Hawaiian Islands and off the west coast of Mexico and 

Central America.

Goes’s specimens from Station D3276, 1,132 fathoms, are for the 

most part complete and typical. The specimen referred by Bagg to 

Reophax nodulosus is really a specimen of R. dentaliniformis H. B. 

Brady.

REOPHAX NODULOSUS H. B. Brady.

Fig. 121.—Reophax

DENTALINIFORMIS. 

X 20.

Reophax nodulosus H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 52, pi. 4, 

figs. 7, 8; Denkschr. kais. Akad. Wiss. Wien, vol. 42, 1881, p. 99; Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 294, pi. 31, figs. 1-9.—Toutkowski, Zap. 

Kievsk. obslich. Est., vol. 9, 1888, p. 5, pi. 2, figs. 2 a, b.—Egger, Abh. kön. 

bay. Akad. Wiss. München, vol. 18, 1893, p. 256, pi. 4, figs. 5-7, 12, 13 [?].— 

Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 26, pi. 6, 

figs. 187-191.—Chapman, Proc. Zool. Soc. London, 1895, p. 15.—Goes, Bull. 

Mus. Comp. Zoöl., vol. 29, 1896, p. 27.—Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 274, pi. 18, fig. 4.

Description.—Test elongate, tapering, usually straight but some­

times arcuate, consisting of several chambers (usually less than
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twelve) pyriform in shape, the proximal part of each’ chamber 

broadest, thence tapering gently toward the distal end, chambers 

gradually increasing in size toward the distal end of the test, exterior,

in the large form with short chambers, roughish, in the 

form with long chambers, smooth; aperture large, at 

the end of the tapering chamber; color usually grayish. 

Length very variable, up to 25 mm.

Distribution.—There are ten published records for 

this species which with the new stations from the 

Albatross and Nero soundings give a very general dis­

tribution for this species in the North Pacific, depths 

ranging from 941-3,950 fathoms.

Bagg’s specimen from Albatross station II45S5

species is Reophax dentaliniformis 

II. B. Brady, as I find upon examination of his ma­

terial. Goës’s specimens, as well as ali other North 

Pacific material that I have seen, are like plate 31, figs. 

3 and 4 of the Challenger Report. Some of Goës’s 

specimens had nine chambers. His specimens from 

the Caribbean Sea are more like figures 6-8 of the same 

plate, and it is very probable that Brady has included 

more thaii one species under this name. Egger’s fig-
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assigned to this

ures seem to represent a mixed assemblage of little 

character, none of which appears to be a typical Reo­

phax nodulosus.

REOPHAX GUTTIFER H. B. Brady.

Reophax guttifera H. B. Brady, Quart. Journ. Micr. Sei., vol. 

21, 1881, p. 49; Proc. Roy. Soc. Edinburgh, vol. 11, 1882, 

p. 711; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 295, 

pi. 31, figs. 10-15.—Goes, Kongi. Svensk. Vet. Akad. 

Handi., vol. 25, no. 9, 1894, p. 26, pi. 6, figs. 192-195. 

Reophax pilulifer Goes (not H. B. Brady), Kongi. Svensk. 

Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 25, pi. 6, figs. 

176-180.

Description.—Test elongate, nearly straight, com­

posed of from 3-8 chambers, typically pyriform, broad­

est at the base and rather rapidly narrowing to the 

aperture at the distal end of the chamber, wall com­

posed of coarse sand grains, rather roughly cemented; 

color yellowish-brown.

Length up to 1.6 mm.

Distribution.—With the exception of the Philippines 

the only records for tile North Pacific for this species are from the 

Challenger material, stations 237 and 246, 1,875 and 2,050 fathoms, 

east of Japan.

Fig. 122.—Reophax

NODULOSUS. X 25.
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The narrow stolon-like connections between the chambers mahe 

the test very fragile and probably account for the fact that specimens 

with slender connections are composed of few chambers. Goës’s 

figures are very small and it is difficult to deter-

_ v

mine

V

Goës’s figures of B.

uter are
guttift

can mahe out.

REOPHAX INSECTUS Goës.

Reophax insectus Goes, Billi. Mus. Comp. Zoöl., vol. 29,

1S96, p. 28, pi. 3, figs. 6, 7.

Description.—Test stout, tapering, consisting of 

several short, inflated chambers, each larger than 

the preceding one, wall composed of large sand 

grains and rather rough on the exterior; circular in 

end view; light gray in color.

- O O

Length 5-8 mm., the last chamber often 2 mm. 

in diameter.

Distribution.—Goës described this species from 

material from Albatross stations off the west coast 

of Mexico and near the Galapagos Islands, Alba­

tross stations D3407, D3419, and D3431, in 772-995

Fig. 123.—Reophax gut­

tifer. y loo.

(nns.

Besides seeing the original material and 

finding additional specimens at the last 

st ation, I have found two specimens from 

Albatross station D4337, in C17-6S0 

fathoms off San Diego, California. The 

material from this station was very

V-

similar to that from farther south, and 

might equally well be termed “ Rliab- 

lammina ooze.”

(

REOPHAX ADUNCUS H. B. Brady.

Reophax adunca II. B. Brady, Proc. Roy. 

Soc. Edinburgh, vol. 11, 1882, p. 715; 

Rep. Yoy. Challenger, Zoology, vol. 9, 

18S4, p. 29G, pi. 31, figs. 23-2G.—Flint,

Rep. U. S. Nat. Mus., 1897 

274, pi. 18, fig. 5.

P

Fig. 124.—Reophax insectus, x 12.

SIDE VIEW; b, END VIEW.

Description.—Test consisting of sev­

a’ oral subglobular chambers in an irregu­

lar line, constrictions between the cham­

bers slight, walls thin, composed of rather coarse sand grains giving 

a rough exterior, length indefinite, 2 mm. or more.

Distribution.—The only North Pacific records for this species are 

from Challenger stations 237, 244, 246, and 256, l,S75-2,950 fathoms, 

ali curiously enough between lat. 30° and 40° N.
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This differs from the other species of Reophax, and when its early 

development is known, may be‘placed elsewhere. It has the appear­

ance of the later chambers of certain attached species which later 

become free or coiled species, straightening out in their later develop­

ment. Flint’s figures show specimens

of identical character with those ob­

tained by the Challenger.

REOPHAX MEMBRANACEUS H. B. Brady.

Reophax membranacea II. B. Brady, Quart. 

Journ. Mier. Sri., vol. 19, 1S79, p.53, 

pi. 4, fig. 9; Rep. Voy. Challenger, Zo­

ology, vol. 9, 1884, p. 297, pi. 32, figs. 

1-4.—Milleti’, Joani. Roy. Mier. Soc., 

1899, p. 255, pi. 4, fig. 14.

Description.—Test elongate, slender, 

tapering, straight or slightly curved, 

consisting of from five to ten subcylin­

drica!, elongated chambers, slightly 

tumid in the middle; walls thin, chit-
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Fig. 125.—R Eoplax 

ADUNCUS. X 50. Fig. 120.—Reo-

PH A X MEM­

BRANACEUS.

X 200.

inous, of a brown color; length up to 

1.4 mm.

Distribution.—Brady records this 

species from Challenger station 23S in 3,950 fathoms off 

Japan andin the volume on the “ Summary of Results” 

it is questionably recorded from the next station, 237, in 1,875 fath­

oms. I have found specimens in material from three Nero stations,

1012, 1021, 1030, in 1,932­

2,112 fathoms, north of 

Guam. Specimens were 

very rare.

These specimens, one of 

which is figured here, are
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more like the specimens

figured by Brady than those

<■••• */ %/

. The

a 6

figured by

walls are very thin and clean.

REOPHAX BILOCULARIS Flint.

Reophax bilocularis Flint, 

Rep. U.S. Nat. Mus., 1897 

(1899), p.273, pi. 17, fig. 2.

Description.—Test com­

posed of two chambers in a 

straight line or set at an angle, chambers oval, walls of foreign mat­

ter, sand and largely of tests of other Foraminifera, surface irregu­

lar, aperture at the end of a tubular neck.

Length up to 2.5 mm.

Fig. 127.—Reophax bilocularis. X 25, 0, front view;

b,SIDE VIEW SHOWING THE OBLIQUITY OF THE CHAMBERS.
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Distribution.—I have found a single specimen from Nero station 

1464, in S91 fathoms in globigerina ooze. This station is just north
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Fig. 128.—Reophax armatus.

X 22 (AFTER GoËS).

Figs. 129-131—Reophax cylindricus. X 20 (after Brady). 

129 a, side view; b, apertural view. 130, longitudinal

SECTION. 131, SIDE VIEW.

of Guam. The specimen appears to belong to this species. It has 

two chambers of an oval shape, set at a slight angle. Tile wall made 

up of a small part of sand with tests of other 

Foraminifera and other foreign material making 

up the rest.

REOPHAX ARMATUS Goes.

l!

.*!

Reophax armatus Goes, Bull. Mus. Comp. Zool., vol. 29, 

1896, p. 29, pi. 1, fig. 1.

There are no specimens of this peculiar form 

in the material returned to the National Museum 

by Goës. From his figure and description it is 

difficult to determine just what was the character 

of Goës’s specimens. The Pacific specimen was 

from Albatross station D3415 in 1,S79 fathoms, 

off the coast of Mexico.
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REOPHAX CYLINDRICUS H. B. Brady.

133

Reophax cylindrica H. B. Brady, Rep. Voy. Challenger, Figs. 132-133. —Reophax 

Zoology, vol. 9, 1884, p. 299, pi. 32, figs. 7-9.—Eg- X 5°

GER, Abh. kön. bay. Akad. Wiss. München, vol. 18, ‘ ’

1893, p. 257, pi. 4, fig. 37 [?].—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 

274, pi. 18, fig. 6.
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This species is recorded in the volume of the Challenger report on 

the “Summary of Results/’ from station 237, 1,875 fathoms, east of 

Japan. The record is followed by a question mark, as though there 

were some doubt about the correctness of the determination.

REOPHAX SPICULIFER H. B. Brady.

Reophax spiculifera H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 54, 

pi. 4, furs. IO, 11; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 295, pi. 31,

figs. 16, 17.—Egger, Abh. kön. 

bay. Akad. Wiss. München, vol. 

18,1893, p.258, pi. 4, fig. 19 (?).—

Chapman, Proc. Zool. Soc. Lon­

don, 1895, p. 14.

Description.—Test composed of 

a few chambers, broadest at the 

posterior end of each and grad­

ually narrowing to the apertural 

end; wall composed of elongate 

sponge spicules arranged in gen­

eral lengthwise of the chamber, 

often projecting back toward the 

posterior end of the chamber; 

aperture circular.

Length about 1 mm.

Distribution.—In the volume of 

the Challenger report on the 

“Summary of Results” this spe­

cies is recorded with a question 

mark from stations 237 and 246, 

1,375 and 2,050 fathoms. I have 

not met with it in the material I 

have examined from the North 

Pacific.

REOPHAX EXCENTRICUS, new species.

Description.—Test small, com­

posed of a nearly straight linear 

series of chambers, the size rapidly 

increasing with each newly added 

chamber; wall composed of sand

rather neatly cemented 

together; aperture at the end of a short tubular neck at one side of 

tile axis of the test, varying somewhat in the amount of its eccen­

tricity; color gray.

Fig. 13L—-IvEoniAX excentricus. \ /9
/ \

SO.

grains,

Length, 1.5 nini.; diameter of last-formed chamber often 0.6 mm.



FORAMINIFERA OF NORTH PACIFIC OCEAN.
93

Type-specimen.—Cat. No. 8261, U.S.N.M., from Albatross station 

5603, from the stomachs of Holothurians dredged in 1,771 fathoms

in Bering Sea.

REOPHAX CATENULATUS, new species.

Description. —Test consisting of a series of subglobular chambers 

of large size connected by rather slender tubular portions, walls of 

coarse sand grains very roughly cemented, 

color gray or yellowish-brown.

mm

meter

Type-specimen.—Cat. No.,8262,U.S.N.M., 

from Albatross station T)4965 in 191 fath­

oms, off the southern coast of Japan.

This is one of the largest species of the 

genus and the exterior is very rough.

Genus HORMOSINA H. B. Brady,

1

Hormosina II. B. Brady (type, II. globulifera II.

B. Brady), Quart. Journ. Micr. Sei., vol. 19,

1879, p. 5G.—Butschili, in Bronns Klassen 

unci Ordnungen des Thierreichs, vol. 1,1880, 

p. 199.—II. B. Brady, Rep. Yoy. Challen­

ger, Zoology, vol. 9, 1884, p. 325.

Description.—Test free, composed of a 

series of subglobular, fusiform or pyriform 

chambers joined end to end in a single 

moniliform series, walls thin, finely arena­

ceous, chambers undivided, aperture a single 

circular opening at the distal end of the necl 

of the chamber, color brownish.

This genus differs from Reophax mainly 

in its fine texture, smooth surface, and 

brown cement. Several species occur in 

the North Pacific, but usually in fairly deep water.

HORMOSINA GLOBULIFERA H. B. Brady.

Hormosina globulifera H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. (50, 

pi. 4, figs. 4, 5.—W. B. Carpenter, The Microscope, Gth eel., 1881, p. 563, fig. 

320c (in text).—H. B. Brady, Rep. Vox. Challcmjcr, Zoology, vol. 9, 1884, p. 

326, pi. 39, figs. 1-6.—De Folin, Lo Naturaliste, vol. IO, 18SS, p. 87, figs, 

1, 2.—J. Wright, Proc. Roy. Irish Acad., vol. 1, 1891, p. 468.—Goes, Kongi. 

Svensk. Vet. Akad. nandi., vol. 25, no. 9, 1894, p. 29, pi. 6, figs. 218, 219. 

Chapman, Proc. Zool. Soc. London, 1895, p. 17.—Goes, Bull. Mus. Cnmp. 

Zool., vol. 29, 1896, p. 34.—Flint, Rep. U. S. Nat. Mus., 1897 (1899 g 

p. 280, pi. 24, fig. 4.

Fig. 135.—Reophax catenulatus

X 25.
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Description.—Test composed typically of a few subglobular cham­

bers, each larger thaii its predecessors and more or less embracing it, 

arranged in a straight or slightly arcuate line, aperture small, at the 

end of a definite, tubular neck, walls finely arenaceous, thin, surface 

smooth both within and without; color, light brownish.

Figs. 130-137.—Hormosina globulifera. 130a, end view showing aperture; b, front view, X 35.

137, SINGLE CHAMBERED FORM, X 40.

Length about 3 mm.

Distribution.—In the Challenger material this species occurred at 

four North Pacific stations,, 237, 241, 244, 246, in 1,875-2,900 fath­

oms, ali on the eastward voyage from Japan to the mid-Pacific.

»
Goes records the snecies from four Albatross stations in the eastern
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tropical Pacific, D3375, D3376, D3407, D3415, in 888-1,879 fathoms. 

The figured specimen is from the Goës material from Station D3415.

Goes speaks of the specimens as not quite typical, but his speci­

mens agree very well with Brady’s figures and description.

HORMOSINA OVICULA H. B. Brady.

Hormosina ovicula H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 61, 

pi. 4, fig. 6.—Butschili, in Bronns Klassen linei Ordnungen des Thierreichs, 

vol. 1, 1880, p. 199, jrl. 5, fig. Io.—H. B. Brady,

Rep. Yoy. Challenger, Zoology, vol. 9, 1884, p. 327, 

pi. 39, figs. 7-9.—Goes, Kongi. Svensk. Vet. Akad.

Handi., vol. 25, no. 9, 1894, p. 29, pi. 6, figs. 220,

221.—Chapman, Proc. Zoöl. Soc. London, 1895, 

p. 17.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), 

p. 280, pi. 25, fig. 2.

Hormosina ovicula, var. Goes, Bull. Mus. Comp. Zoöl., 

vol. 29, 1896, p. 34, pi. 4, fig. 3.

Description.—Test composed of several fusi­

form chambers joined end to end with slender 

connective portions, in a straight or slightly 

curved line, wall thin, finely arenaceous, color 

yellowish-brown with a distinctly darker red­

dish-brown portion at the distal end of the neck 

of each chamber.

Length up to 4 miii.

Distribution.—There are four Challenger rec­

ords for this species, station 206, in 2,100 fath­

oms, west of Luzon, stations 237, 238, 246, in 

l,S75-3,950 fathoms, on the line east from Ja-

6

or

Fig. LIS. — Hormosina, ovi­

cula. x *15. (I, END VIEW 

showing aperture; b,

SIDE VIEW.

« __
pan. Goes records the species from two Alba­

tross stations olf the west coast of Mexico and 

Central America,, D3357 iii 789 fathoms and 

D3 415 in 1,879 fathoms, the specimens beili 

small and scarce.

Goes speaks of the material as not typical, but while the specimens 

from the Caribbean Sea are not typical that from the Pacific is much 

more so. The figured specimen is from Albatross station D3915 

and is very typical, even to the color bands of the neck of each 

chamber.

HORMOSINA NORMANII H. B. Brady.

Hormosina normanii H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 18S1, p. 52;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 329, pi. 39, figs. 19-23.

Description.—Test composed of a, few subspherical segments, earlier 

ones small, later ones much larger, irregularly arranged, aperture at 

the end of a tubular neck often near the entrance of the last previous 

aperture or at one side, walls very thin, smooth both without and 

within.

Length, 8 mm.
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Distribution.—In the Challenger material this species occurs at 

three stations, 241, 244, 246, at 2,300, 2,900, and 2,050 fathoms,

respectively, ali in the one line of sound­

ings east from Japan.

Genus HAPLOSTICHE Reuss, 1861.

Nodosaria (part) d’Orbiony, Ann. Sei. Nat., 

vol. 7, 1826, p. 252.—Reuss, Vers, bohni. 

Kreide, vol. 1, 1845-1846, p. 26, pi. 13, 

figs. 12-13.

Lituola (part) Jones and Tar her, Quart.

Journ. Geol. Soc., vol. 16, 1S60, p. 307. 

Haplostiche R-euss, Sitzb. kön. bohni. Ges. Wiss., 

Jahrg. 1861, p. 16.—II. B. Brady, Rep. 

Yoy. Challenger, Zoology, vol. 9, 1884, p. 

317. Type, II. fœdissima Reuss, 1865.“

Description.—Test free, cylindrical, 

composed of a linear series of chambers, 

variously divided into labyrintha cavi­

ties; walls thick, coarsely arenaceous but 

Fia. 139.—Hormosina normanii, x io. usually fairly smooth on the exterior; ap­

erture in the middle of the terminal face, 

in the early chambers simple, in the adult made up of several pores 

or dendritic.

There seems to be but a single recent species occurring in shallow

(after Brady.)

or medium depths usually in tropical or subtropical waters.

HAPLOSTICHE DUBIA (d’orbignyi

“Orthoccratia Zoophytica minusculaSoldani, Testaceographica, vol. 1, pt. 2,

1791, p. 93, pi. 98, fig. A.

Nodosaria dubia d’Orbigny, Ann. Sei. Nat., vol. 7, 1826, p. 252, No. IO.

Lituola dubia Parker, Jones, and II. B. Brady, Ann. Mag. Nat. Hist., sei*. 4, 

vol. 8, 1871, p. 263, pi. 9, fig. 30.

Lituola soldanii Jones and Parker, Quart. Journ. Geol. Soc., vol. IO, 1860, 

p. 307, no. 184.

Haplostiche soldanii H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 

p. 318, pi. 32, figs. 12-18.—Egger, Abh. kön. bay. Akad. Wiss. München, vol. 

IS, 1893, p. 263, pi. 4, figs. 34, 35.—Flint, Rep. U. S. Nat. Mus. 1897 (1899),

p. 277, pi. 21, fig. 3. <

Description.—-Test free, cylindrical or fusiform, made up of a 

linear series of rather short chambers, usually straight; wall composed 

of coarse sand grains neatly cemented, thick, produced iii the chamber 

and causing a labyrintha condition; aperture in the early chambers a 

single opening, simple, in adults becoming cruciform, dendritic or in

a No type-species was designated by Reuss, but as his model was based upon 

Dentalina fœdissima Reuss 1861, that may best be taken as type.
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some cases the divisions are separated, giving several openings; color 

variable, usually light gray.

mm
diameter up to 2 mm.

Distribution.—The only published record for this species in the 

North Pacific is that of Bagg, who recorded it from two Albatross 

stations in the vicinity of the Hawaiian Islands, D4000 in 104-213 

fathoms and H4590 in 978 fathoms. I have found 

specimens in material from Nero station 2071 in 271 

fathoms, aiso near the Hawaiian Islands and at Alba­

tross station D. 4900 in 139 fathoms off Japan.

The dendritic aperture is supposed to distinguish

141

this species from any others that may be confused with 140 

it, but in the smaller specimens which have not attained FlGS- ho-hi.-ha-

iii! I ii j • • I rpi 1 1 PLOSTICIIE DUBIA
adult characters the aperture is simple. I he laby- x 7 FR0M PH0_ 

rinthic condition of the interior is aiso characteristic, tograph.

As d’orbignyi name is the first to be referred to the figure of Sol­

dani, priority will make necessary the use of his name dubia instead 

of soldanii Jones and Parker.

Subfamily 3. TROCHAMMININAE.

Test composed of several chambers, either in a planospira! coil, 

trochoid, or otherwise arranged, wall composed of sand grains of 

varying degrees of coarseness cemented with a calcareous or ferru­

ginous cement, free or attached.

This subfamily as here used contains the many-chambered arenace­

ous forms not arranged in a linear series throughout. Except the 

large, somewhat anomalous form, Neusina agassizii, for which a 

separate subfamily has been made. Some of the species, such as 

Ammobaculites tenuimargo, appear to be largely made up of a linear 

series, but have a close coiled early portion not seen in the Reo- 

phacinæ.

TROCHAMMINOIDES, new genus.

Description.—Test free, typically planospira!, composed of several 

coils, each constricted into a number of chamber-like portions with 

the openings between large; wall of fine sand and a yellowish-brown 

cement; aperture simple at the end of the last-formed chamber.

Type of the genus.— Trochammina proteus Karrer.

This species frequently shows a tendency to continue the Ammo­

discus condition through one or more of the early coils, and the latter 

portion only may be divided, or in other specimens the divisions may 

occur much earlier. B}7 its early development the genus is seen to 

have been derived from an Ammodiscus condition, as its early devel­

opment consists of a proloculum and long coiled chamber as in 

Ammodiscus, but its later constricted condition foreshadows the con­

dition of complete division seen in the chambered coiled forms 

usually assigned to Haplophragmium and Trochammina.

71G777—Bull. 71—10
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TROCHAMMINOIDES PROTEUS (Karrer).

Trochammina 'proteus Karrer, Sitzb. kais. Akad. Wiss. Wien,vol. 52 (Abth. 1), 1865 

(1866), p.494, pi., fig. 8 (not 1-7).—H. B. Brady, Rep. Voy. Challenger, Zool­

ogy, vol. 9, 1884, p. 341, pi. 40, figs. 1-3.—IIaeusler, Neues Jahrb., Béii., vol. 

4,1885, p. 28, pi. 3, fig. 24 (25-27?).—Egger, Abh. kön. bay. Akad. Wiss. Mün­

chen, vol. 18, 1893, p. 266, pi. 5, figs. 7, S [?].—Eimer and Fickert, Zeitschr. 

wiss. Zool., vol. 65, 1899, p. 694, fig. 42 (in text).—Flint, Rep. U. S. Nat. 

Mus., 1897 (1S99), p. 281, pi. 25, fig. 3.—Bagg, Proc. U. S. Nat. Mus., vol. 34, 

1908, p. 128.

Ammodiscus proteus PvIïumbler, Arch. Protistk., vol. 3, 1903, p. 281, fig. 131 (in 

text).

Description.—Test of several coils, usually planospira!, each coil 

usually constricted to form several chambers, but the early coils 

sometimes unconstricted, wall composed of fine sand and a yellowish- 

brown or reddish-brown cement, fairly smooth, chambers variable 

in length, aperture large, with thickened lips.

Flos. 142-144.—Trochamminoides proteus, x 25 (after Brady).

Diameter 1-1.5 nini.

Distribution.—Tile re are but two records for this species in the 

North Pacific, one (thaiienger station 224 in 1,S50 fathoms, west of the 

Caroline Islands, and the other Albatross station H45GG, at a depth 

of 572 fathoms, near the Hawaiian Islands, recorded by Bagg.

This species in its typical form is clearly divided into chambers of 

uniform size, especially in the last-formed coils, but the earlier coils 

may be undivided or irregularly constricted. Its development indi­

cates the derivation of the many-chambered planospira! forms from 

a type like Ammodiscus.

The eight- figures given by Karrer show various forms of tests, 

planospira! or involute, undivided tests belonging to Ammodiscus or 

Gordiammina and other trochoid divided tests like true Trochammina 

and in fig. 8 a test similar in form to the recent specimens placed

under this specific name. Brady “ has already noted the various 

forms grouped by Karrer under this species and has proposed the 

restriction of the name given by Karrer to the form represented by 

fig. 8 of Karrer. This seems reasonable, and I have adopted the 

same restriction.

Haeuslefs figures aiso show various forms under this specific 

name. The specimen shown in fig. 24 may belong here, but the others 

are hardly this species as here restricted.

a Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 341.
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Genus HAPLOPHRAGMOIDES, new genus.

Description.—Test free, planospira), composed of several coils, 

each composed of a number of chambers, wall arenaceous, varying 

much in texture and in the relative amount of cement in the different 

species, aperture at the ventral border or on the lower portion of the 

apertural face of the chamber.

Type of the genus.—Haplophragmium canariense d’Orbigny.

Included in this genus are the various completely coiled, plano­

spira!, arenaceous species with simple apertures which have usually

Figs. 145-147.—Haplophragmoides coronata. X 20 (after Brady). 145, large specimen from

side. 146 a, from side; b, apertural view. 147, section.

been assigned to Haplophragmium or Trochammina. The. type- 

species of the former genus is an uncoiled form with multiple aper­

tures, and the type-species of the latter genus has a trochoid spiral 

test. As here recognized, the species of this new genus have approxi­

mately an equal portion of the chambers of the test visible from the 

two sides. I have included here both the species with an excess of 

cement often assigned to Trochammina and those of coarser texture, 

which have been assigned to Haplophragmium.

HAPLOPHRAGMOIDES CORONATA (H. B. Brady).

Trochammina coronata H. B. Brady, Quart. Journ. Micr. Sei., vol. IO, 1879, 

p. 58, pi. 5, fig. 15; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 340, pi. 

40, figs. 10-12.—Flint, Rep. TJ. S. Nat. Mus., 1897 (1899), p. 281, pi. 20, fig. 3.

Description.—Test planospira!, fairly smooth, composed of three 

to six coils, the outer ones somewhat embracing, but ali more or less
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visible from either side, chambers somewhat inflated, usually six to 

seven in the last-formed coil, distinct ; aperture simple, at the ventral 

border of the apertural face, sometimes with traces of a lip present; 

wall composed of fine sand, usually with a reddish cement, but very 

variable in color, from white to brown.

Diameter 2-2.5 mm.

Distribution.—The only record for this species in the North Pacific 

is that of the Challenger, station 238, iii 3,950 fathoms, east of Japan. 

This is the deepest sounding of the Challenger expedition from which 

material was examined.

HAPLOPHRAGMOIDES TRULLISSATA (H. B. Brady).

Trochammina trullissata It. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 

56, pi. 5, figs. IO a, b, 11; Itep. Voy. Challenger, Zoology, vol. 9, 1884, p. 342, 

pi. 40, figs. 14-16 (not fig. Io).—Haeusler, Abh. schweiz. pai. Ges., vol. 17, 

1890, p. 64, pi. IO, figs. 9, 11.—Egger, Abh. kön. bay. Akad. Wiss. München, 

vol. 18, 1893, p. 265, pi. 5, figs. 25, 26 [?].—Chapman, Proc. Zool. Soc. London, 

1895, p. 18.—Goes, Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 33.—Millett, 

Journ. Pn>y. Micr. Soc., 1899, p. 364.

Description.—Test spirally coiled, made up of about three coils, not 

completely involute, somewhat umbilicate, so that the chambers of

b

a

FiG. 14$
o.

Haplophragmoides trullissata. X 75. specimen from 2,875 fathoms, Albatross sta­

tion 112910. a, side view; b, apertural view of same specimen.

earlv'coils are visible at the center, usually about nine chambers in

/ %/

the last-formed coil, chambers subglobular, aperture slightly above 

the base of the apertural face of the chamber, elongate, test smoothly 

finished exteriorly; color yellowish or reddish brown.

h.J /

Diameter, 1-1.25 mm.

D ■istribution.—This species is recorded from six widely distributed 

Challenger stations in the North Pacific, varying in depth from 1,850­

3,950 fathoms. Goes records it from three Albatross stations in the 

eastern Pacific at the entrance to the Gulf of California and off 

Panama in 978-1,218 fathoms. In the material I have examined, it 

has occurred at Albatross station H2916 in 2,878 fathoms near the 

Hawaiian Islands; at two Nero stations, 1014 in 1,987 fathoms, and 

1085 in 2,360 fathoms, both north of Guam. In this same general 

region at Alert station 1169 the species was found in 2,113 fathoms.
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As a rule, this seems to be a decidedly deep-water species, as the 

additional records of this work confirm. Specimens never seem to 

be plentiful, occasional specimens occurring in the washed material 

from these stations.

HAPLOPHRAGMOIDES CANARIENSIS (d’Orbigny).

Nonionina canariensis d’Orbigny in Barker-Webb and Berthella, Hist. Nat. îles 

Canaries, vol. 2, pt. 2, Foraminifères, 1839, p. 128, pi. 2, figs. 33, 34. 

.Placopsilina canariensis Parker and Jones, Ann. Mag. Nat. Ilist., ser. 2, vol. 19, 

1857, p. 301, pi. IO, figs. 13, 14.

Lituola canariensis W. B. Carpenter, Parker, and Jones, luti’. Study Foram., 

1862, pi. 6, figs. 39, 40, 41.—H. B. Brady, Trans. Limi. Soc. London, vol. 24, 

1864, p. 472.—Carter, Ann. Mag. Nat. Hist., sei-. 4, vol. 19, 1877, pi. 13, 

figs. 26-29.

Lituola nautiloidea, var. canariensis Parker and Jones (part), Trans., Roy. Soc.

London, vol. 155, 1865, p. 406, pi. Io, figs. 45«, b; pi. 17, figs. 92-95. 

Haplophragmium ctmariensfs Siddall and H. B. Brady, Cat. Brit. Rot*. Foram., 

1879, p. 4.—Butschili, iii Bronns Klassen und Ordnungen des Thierreiohs, 

vol. 1, 1880, p. 192, pi. 5, fig. 17.—II. B. Brady, Denkschr. kais. Akad. Wiss. 

Wien, vol. 42,1S81, p. 99; Rep. Voy. Challenger, Zoology, vol. 9,1884, p. 310, pi. 

35, figs. 1-5.—Haeusler, Neues Jahrb., vol. 4, 1885, p. 12, pi. 1, figs. 17-20. 

H. B. Brady, Parker and Jones, Trans. Zool. Soc., vol. 12,1888, p. 218, pi. 41, 

fig. 9.—Balkwill and Wright, Trans. Roy. Irish Acad., vol. 28, 1888, p. 

330.—IIaeusler, Abh. schweiz. pai. Ges., vol. 17, 1890, p. 34, pi. 4, figs. 

1-3.—Egger, Abh. kön. bay. Akad. Wiss. München, vol. IS, 1893, p. 201, pi. 5, 

figs. 27-29.—Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, 

p. 20, pi. 5, figs. 92-101.—J. Wright, Proc. Roy. Irish Acad., vol. 1, 1891, p. 

468.—Chapman, Ann. Mag. Nat. Hist., sei*. 6, vol. 16, 1S95, p. 314, pi. 11, fig. 

5; Proc. Zool. Soc. London, 1895, p. 16.—Goes, Bull. Mus. Comp. Zoöl., vol. 29, 

1896, p. 30.—Millett, Journ. Roy. Micr. Soc., 1899, p. 359.—Flint, Rep. U. S. 

Nat. Mus., 1897 (1899), p. 277, pi. 20, fig. 3.—Chapman, Trans. New Zea­

land Inst., vol. 38, 1905 (1906), p. 84; Journ. Queokett Micr. Club, vol. IO, 

1907, p. 126, pi. 9, fig. 3.—Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 126. 

Nonionina jeffreysii 'Williamson, Recent Foraminifera of Great Britain, 1858, 

p. 34, pi. 3, figs. 72, 73.

Haplophragmium jeffreysii Berthelin, Foram. de Bourgneuf et Porniehet, 1878, 

p. 24, No. 20.

Description.—Test free, nautiloicl, composed of several coils par­

tially involute or almost completely so, umbilicated, chambers sub- 

globular, somewhat compressed laterally, from six to niue in each 

coil, walls arenaceous, made up of sam! in various degrees of coarse­

ness, but eveli when coarse usually fairly smooth on the exterior, thin, 

aperture an elongated slit-like opening at the base of the apertural 

face of the chamber; color brown or gray, often when brown the 

last formed chamber may be gray.

Diameter, 0.75-2 nini.

Distribution.—There are a considerable number of records for this 

species in the North Pacific. The Challenger report gives seven sta­

tions ranging from 1,850-3,950 fathoms, with one station on the coral 

reefs of Honolulu at 40 fathoms. Goes records it at three Albatross
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stations off the coasts of Mexico and Central America in 660-1,879 

fathoms. Flint records it from a single station, Albatross D3080, 

in 93 fathoms off the coast of Oregon. Bagg records it from two 

Albatross stations, II4566 in 572 fathoms and H4696 in 367 fathoms, 

both stations near the Hawaiian Islands. In the present work I have 

had specimens from Albatross station D3431 off California, D4965,

D4993, D5068, 77-191 fathoms off the coast 

of Japan; Nero stations 1308, 1311, in 

1,040 and 1,503 fathoms near the Bonin 

Islands. Specimens were aiso obtained from 

the stomachs of Holothurians taken at Alba­

tross station D3608 in Bering Sea.

There is a considerable variation in the 

texture of the wall, some specimens being 

smooth and of very tine material, resembling 

certain species of Trochammina, while others 

are of much coarser material. In general, 

however, the exterior of the test is sm 

finished. A considerable variety of forms have been assigned to this 

species by various authors, but I have placed here only those speci­

mens which have the somewhat compressed form with the rounded 

chambers, which are characteristic of d’Orbigny’s type figure.

Fig. 149.—Haplophragmoides

CANARIENSIS. X -0.

HAPLOPHRAGMOIDES EMACIATUM (H. B. Brady).

Haplophragmium emaciatum H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 

18S4, p. 305, pi. 33, figs. 26-28.—Chapman, Proc. Zool. Soc. London, 1895, p. 

16.—Egger, Abh. kön. bay. Akad. Wiss. München, vol. 18, 1893, p.262, pi. 5, 

figs. 53, 54.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 276, pi. 19, fig. 5. 

Haplophragmium compressum Millett [not Haplophragmium compressum Goes], 

Journ. Roy. Micr. Soc., 1S99, p. 359, pi. 5, fig. 8.

Description.—Test nautiloid, planospira!, laterally compressed, 

consisting of two or more coils, chambers slightly involute, seven or 

eight in the last formed coil, usually rather indistinctly marked on 

the exterior; wall rather coarsely arenaceous, often with sponge 

spicules cemented into the test, 

aperture an elongated slit at the 

base of the apertural face; color 

usually brownish or gray.

Diameter 1-1.5 miii.

Distribution.—There are appar­

ently no published records for this 

species in the North Pacific. In the 

Albatross and Nero collections the species occurs at several stations. 

Single specimens were obtained from three Albatross stations off Japan, 

D4970 in 500 fathoms, D4979 in 943 fathoms, and D5086 in 292 

fathoms. Single specimens were obtained from two Nero stations, 12 

off the Hawaiian Islands, 1,924 fathoms, and 172 in 2,086 fathoms near

Figs. 150-152.—Haplophragmoides emaciatum.

X 20. FROM PHOTOGRAPH.
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Midway Island. A single specimen from Alert station 1178 in 62.‘ 

fathoms off San Augustino Island, belongs to this species.

From the series of specimens I have been able to obtain for study 

it seems a questionable point as to whether II. com pressum of Goes 

is really the same as II. emaciatum II. B. Brady. As far as I have

t/ &

observed there is no tendency for any of the Pacific specimens to 

uncoil in later growth, and the aperture always remains a slit at the 

base of the apertural face. In the West Indian material which may 

be referred to II. com pressum Goes there is a decided tendency to 

uncoil and a coincident change in the position of the aperture occurs. 

The specimen figured by Millet seems to be a close-coiled form and 

is included here.

HAPLOPHRAGMOIDES SCITULUM (H. B. Brady).

Haplophragmium scitulum II. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, 

p. 50; Proc. Roy. Soc. Edinburgh, vol. 11, 1882, p. 711; Rup. Voy. Challenger, 

Zoology, vol. 9, 1881, p. 308, pi. 34, figs. 11-13.—Chapman, Proc. Zool. Soc. 

London, 1895, p. 16.—Flint, Rep. U. S. Nat. Mus., 1S97 (1S99), p. 276, pi. 

20, fig. 2.

Description.—Test nautiloid, planospira!, consisting of about three 

coils, not completely involute so that at the umbilical region the

Figs. 153-155.—Haplophragmoides scitulum, x 40 (after Brady). 153, side view. 154a, side

VIEW; 6, APERTURAL VIEW. 155. SECTION.

earlier coils are exposed; wall composed of firmly cemented sand 

grains; from seven to eleven chambers mahe up the last-formed coi!, 

the chambers being wide and broadly rounded at their peripheral 

edge give the whole test a much broader form than seen iii II. can­

ariense; chambers nearly flush with one another, giving a fairly even 

periphery to the test, aperture a somewhat curved slit at the base of 

the apertural face; color of the test various shades of brown.

Diameter 0.75-1 nini.

Distribution.—This species seems to be rare in the North Pacific. In 

the Challenger report it is recorded but once, from station 244 in 2,900 

fathoms. Bagg records it from four Albatross stations in the vicinity 

of the Hawaiian Islands, 367-1,544 fathoms. I have seen material

t
from but four other Albatross stations, D3431, at the entrance to 

the Gulf of California, 995 fathoms; II2774, off the California coast



104 BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

in 469 fathoms; D501S, in 100 fathoms in the Okhotsk Sea; and 

D4998 in 66 fathoms in the Gulf of Tartary off the southwestern 

coast of Sakalin Island, bottom temperature 35.9° F.

This species seems to be distinct from II. canariense and may be 

distinguished by its broader form, more deeply excavated umbilici, 

and the wider, flattened chambers.

HAPLOPHRAGMOIDES ROTULATUM (H. B. Brady).

Haplophragmium rotulatum H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 18S1, 

p. 50; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 306, pi. 34, figs. 5, 6.— 

Chapman, Proc. Zool. Soc. London, 1895, p. 16.—Egger, Abh. kön. bay. 

Akad. Wiss. München, vol. 18, 1893, p. 261, pi. 5, figs. 43, 44.

Description.—Test nautiloid, planospira!, composed of about three 

coils, wall fairly thick, of rather coarse sand particles, slightly rough 

on the exterior, chambers very broad and low, the peripheral margin 

much flattened, somewhat involute but the preceding coils exposed 

at the umbilical region, deeply concave on each side at the umbilici; 

chambers about nine in the last-formed coil, but rather indistinct

Figs. 15G-157*—Haplophragmoides rotulatum. X 50 (after Brady), o, a, front views;

by by APERTURAL VIEWS.

when viewed from the exterior; aperture a narrow slit at tile base of 

the apertural face; color brown.

Diameter 0.56-0.75 mm.

Distribution.—Brady gives but a single North Pacific station, Chal­

lenger station 244 in 2'900 fathoms, but the volume on the “Sum­

mary of Results” adds two Challenger stations, 237 in 1,875 fathoms 

and 246 in 2,050 fathoms. The only specimen I have seen referable 

to this species is a single one from the coast of California, Albatross 

station II26S1 in 486 fathoms, and this may perhaps be an extremely 

broad form of II. scitulum.

HAPLOPHRAGMOIDES GLOMERATUM (H. rady).

Lituola glomerata II. B. Brady, Ann. Mag. Nat. Hist., Ser. 5, vol. ], 1878, p. 

433, pi. 20, figs. l«-c.

Haplophragmium glomeratum Wright, Proc. Belfast Field Club, 1SS0-S1 (App.), 

p. 180, pi. 8, figs. 1, la.—H. B. Brady. Denkschr. kais. Akad. Wiss. Wien, vol. 

43,1881, p. 100; Rep. Voy. Challenger, Zoology, vol. 9,1884, p. 309, pi. 34, figs.



FORAMINIFERA OF NORTH PACIFIC OCEAN.
105

15-18.—Balkwill and Milleti?, Journ. Micr. and Nat. Sei., vol. 3, 1SS4, p. 

25, pi. 1, fig. 6.—Balkwill and Wright, Trans. Roy. Irish Acad., vol. 2S, 

1885, p. 329.—J. Wright, Proc. Roy. Irish Acad., vol. 1,1891, p. 468.—Goes, 

Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 23, pi. 5, figs. 

134-136 [not figs. 137-139].—Chapman, Proc. Zool. Soc. London, 1895, p. 15.

Description.—Test planospira!, composed of about two coils, cham­

bers ver}’ low and broad making a subglobose test, usually three or 

four chambers making up the last-formed coil, slightly concave at 

the umbilici, wall coarsely arenaceous, rather rough, thin; aperture

Flos. 15S-161.—Haplophragmoides glomeratum, x loo (after Brady).

at the base of the apertural face consisting of a short slit which is 

often obscured by sand grains; color variable, depending largely upon 

the material composing the test.

Diameter 0.25-0.75 mm.

Distribution.—Brady gives but one North Pacific Challenger station 

for this species, off the Philippines in 2,550 fathoms. The volume 

on the “Summar}^ of Results” aiso gives a record off Japan, Chal­

lenger station 237 in 1,875 fathoms.

A number of specimens from Nero station 1295, in 1,415 fathoms 

between Yokohama and Guam, are possibly this species. Otherwise 

I have seen no North Pacific material referable to it.

HAPLOPHRAGMOIDES SUBGLOBOSUM (G. O. Sars.)

Lituola subglobosa M. Sars, Forh. Yid. Selsk. Christiania, 1S6S (1869), p. 250, 

(nomen nudum).—G. O. Sars, Forh. Vid. Selsk. Christiania, 1871 (IS72), 

p. 253.

Haplophragmium subglobosum II. B. Brady, Denkschr. kais. Akad. Wiss. Wien, 

vol. 43, 1881, p. 100; Ann. Mag. Nat. Hist., ser. 5, vol. 8, 1SS1, p. 406.

Haplophragmium latidorsatum II. B. Brady, Rep. Voy. Challenger, Zoology, a-oI. 

9, 1S84, p. 307, pi. 34, figs. 7, 8, IO, 14 [?] (not fig. 9), and subsequent authors 

(not Nonionina latidorsata Bornemann, 1855).

.—Test usually planospira! consisting of two or more

coils, involute, depressed at the umbilici, chambers very broad and 

low, wall arenaceous somewhat roughened but variable, chambers 

usually seven or eight in the last-formed coil, making the test as a 

whole subglobose, aperture a more or less elongated slit at the base 

of the apertural face, simple; color gray or brown.

Diameter 1-2.5 mm.

Distribution.—As Haplophragmium latidorsatum this species has 

been widely recorded. There are given eleven Challenger stations iii



106 BULLETIN 71, UNITED STATES NATIONAL MUSEUM.

the North Pacific for this species, ranging from 1,850-3,950 fathoms. 

Goes records it at several Albatross stations off the west coast of 

Mexico and Central America in 772-1,879 fathoms. Bagg gives 

four stations near the Hawaiian Islands, 367-1,342 fathoms. From 

the Albatross and Nero material I have examined this species is noted 

from many stations; Albatross D3603, from Holothurian stomachs  ̂

specimens taken in 1,771 fathoms in Bering Sea; from H3012 in 

2,067 fathoms, between California and Hawaii; D4832, D4957, 

D495S in 76, 437, and 405 fathoms, respectively. It occurred at 

a number of Nero stations in the dredgings from the Hawaiian 

Islands west across the Pacific, the depths varying from 1,040 to 2,226 

fathoms.

The work of Brady in referring to Nonionina latidorsata Borne- 

mann the recent species so common in the Arctic has been followed 

by most later writers. After a careful study of Bornemann’s original 

figure and description I am unable to find clear enough reasons for 

giving Bornemann’s name to our species. The figure and description 

cali for a test which has high compressed chambers with the apertural

face quadrangular, while in recent 

specimens the apertural face of the 

last chamber is typically very much

The form of the

162 163

Flos. 102-kii.—Haplophragmoides subglo­

bosum. x IO. FROM PHOTOGRAPH. 103. 

APERTURAL view.

wider than high.

test is usually more globose than in 

Bornemann’s figure and the test pre­

sents a very different appearance. 

As it is definitely known what the 

types of subglobosum are and as they are typical of the recent material 

it has seemed to me better to use Sars’s name rather thaii to refer 

ali our recent material to a rather indefinite fossil species.

The form with its aperture consisting of a number of pores which 

is included by Brady under llapdoph ragrniurn latidorsatum seems to 

be very distinct, and as far as the North Pacific material is concerned 

has a definite distribution. It will be considered there as generically 

distinct from the planospira! forms with simple apertures.

I have not attempted to give the complete synonymy as many 

later authors have referred specimens to Haplophragmium latidor­

satum without figures or description, and without seeing the original 

material a clearing up of the synonymy is impossible.

In the North Pacific this species seems to be common in cold or 

deep waters and is well distributed, being perhaps the most common 

of the chambered arenaceous forms.
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Fia. 165.—-IÎAPLO-

PII PYGMOIDES

SP II JEB,1 LOCU-

LUII. X 30.

FROM PHOTO-

GRAPH.

HAPLOPHRAGMOIDES SPHÆRILOCULUM, new species.

Description.—Test free, nautiloid, planospira!, consisting;; of five 

chambers in the last-formed coil, partially involute, chambers very 

globose, inflated, sutures depressed, peripheral margin of test deeply 

indented, aperture at the base of the apertural face; 

wall of fine arenaceous material smoothly cemented; 

color yellowish-brown.

Diameter about 1 mm.

Type-specimen.—Cat. No. 8218 U. S. N .M., from Alba­

tross station D4970 in 500fathoms off Japan. Another 

specimen was found in material from Albatross station 

D4957 in 437 fathoms, aiso off Japan.

This species differs from other planospira! arenaceous 

forms in the spherical character and position of the 

chambers, which are well separated so that their globose character 

is given its full value in shaping the test.

HAPLOPHRAGMOIDES RINGENS (H. B. Brady).

Trochammina ringens H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 57, 

pi. 5, figs. 12a, b; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 343, pi. 40, 

figs. 17, 18.—Goes, Bull. Mus. Comp. Zoöl., vol. 29, 189G, p. 33.—Flint, 

Rep. U. S. Nat. Mus., 1897 (1899), p. 281, pi. 27, fig. 1.—Millett, Journ. 

Roy. Micr. Soc., 1899, p. 305, pi. 5, fig. 14 [?].—Bagg, Proc. U. S. Nat. 

Mus., vol. 34, 1908, p. 129.

Ammochilostoma ringens Eimek ami Fickert, Zeitschr. wiss. Zool., vol. 65, 

1899, p. 692.

ion.—Test spirally coiled, planospira!, of few coils, cham­

bers usually completely involute covering the previously formed

coils, chambers high, narrow, biconvex, usu­

ally with 3-5 in the last-formed coil; the last- 

formed chamber beino- much higher than

preceding ones, peripheral edge somewhat 

sharp, surface smooth and polished, aperture 

slightly arcuate, somewhat above the base

of the apertural face usually in a sort of 

depression of the wah; color various shades 

of brown.

Longer diameter 1.5 nini.

Distribution.—Although Brady states in his 

volume of the Challenger “Report” that the

Fig. ^.-Haplophragmoides species seems to be limited to tile Atlantic,

ringens, x 45. in the volume on the “Summary of Results”

this species is recorded from station 237, 1,875 fathoms, off Japan. 

Goës records this species as very scarce from a single Albatross sta­

tion off Panama, D3375 in 1,201 Flint records it from

another Albatross station, D2923, in 822 fathoms off California.
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Bagg records it from a single Albatross station near the Hawaiian

UU O

Islands, H4590, in 978 fathoms, rare. I have found specimens from 

two North Pacific stations, Albatross D4979, off Japan, in 943 fath­

oms, and from Alert station 1156 in 2,046 fathoms south of Japan, 

near the Bonin Islands.

This seems to be a rare species and to occur in small numbers when 

found. In its earlier development the chambers are somewhat less 

flattened and of nearly equal height in the coil, but in the later devel­

opment the chambers become high and the last-formed chamber 

in the adult, is often much longer thaii any of the preceding ones.

The specimen figured b}^ Millett is not typical, the last-formed 

chamber being of very different form from that usually seen in the 

specimens I have examined.

CRIBROSTOMOIDES, new genus.

Haplophragmium. II. B. Brady (part), Rep. Voy. Challenger, Zoology, vol. 9, 

1881, p. 307.

Description.—Test free, planospira!, of several coils, chambered, 

the last-formed coil with several chambers progressively increasing in 

size, arenaceous wall, with much cement usually of a light-brown 

color, aperture in young specimens a simple elongate slit at the 

base of the apertural face, later subdivided by tooth-like processes,

and in the adult 

openings.

by a linear series of distinct rounded

Type of genus.— Cribrostomoides bradyi, new species.

genus, while iii general character is similar to Haplophrag­

moides, differs very distinctly iii the apertural characters and in their 

development.

CRIBROSTOMOIDES BRADYI, new species.

Haplophragmium latidorsatum H. B. Brady (part), (not Bornemanni Rep. Voy.

Challenger, Zoology, vol. 9, 1884, p. 307, pi. 34, fig. 9.—Goes, Bull. Mus. Comp.

Zoöl., vol. 29, 1896, p. 29 (part).

Description.—Test free, nautiloid, rotund, large, composed of seven 

to niue rotund chambers in the outer visible coil, umbilicate on both 

sides, wall composed of very fine arenaceous material with much 

cement, surface smooth, even; iii front view broad, chambers rather 

Io tv but broad, involute, aperture at first an elongate curved slit, 

later willi the growth of tooth-like projections from the two sides it 

becomes subdivided so that iii adult specimens the aperture is really 

multiple, consisting of a linear series of rounded openings instead of

a single slit, color light grayish or yellowish brown.

*
Diameter up to 3 nini.

Distribution.—Specimens of this species were found in the Goes 

collection, his series of specimens from Albatross station D3419 in 

772 fathoms being ali of this species, but labeled 11 Haplophragmium 

latidorsatum.” Iii the same general region, the west coast of Mexico
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and the United States, the species has occurred in quantity at Alba­

tross station D3346 off Washington, 786 fathoms, and at station 

D3431 in the Gulf of California, 995 fathoms. As is the case with 

many of our west coast species of foraminifera, this species is again 

seen in material from the coast of Japan. It occurred at Alba­

tross station D4975 in 712 fathoms, and D5078, in 514 fathoms. 

Specimens, possibly the young of tliis species, were obtained at two 

Nero stations 1184 and 1287. in 1,542 and 1,606 fathoms.

Fig. 167.—Cribrostomoides bradyi, x 20. a, side view; b. ateutikal view.

A large series of specimens like that from Albatross station D. 3346 

shows that this is a very different species from any of the described 

forms to which it has usually been united. The characters iii the 

material studied are little modified bv variation.

Genus CYCLAMMINA H. B. Brady, 1876.

Lituola W. B. Carpenter (part), The Microscope, 5th ed., 1875, p. 53G.—Carter, 

Ann. Mag. Nat. Hist., sei’. 4, vol. 19, 1877, p. 203.

Cyclammina H. B. Brady (MS.) in Norman, Proc. B,oy. Soc. London, vol. 25, 

1876, p. 214; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 350. Type, 

Cyclammina cancellata H. B. Brady.

Description.—Test free, composed of numerous chambers in a 

close-coiled nautiloid series, final revolution usually completely 

embracing the preceding ones except at the umbilicus; walls thick, 

composed of fine arenaceous material with a reddish-brown cement, 

exterior smooth, chambers with secondary labyrintha structures 

interiorly, especially on the peripheral portion of each chamber, early 

chambers often becoming completely filled by this secondary growth; 

aperture a curved fissure at the proximal portion of the apertural 

face, supplemented by numerous pores on the apertural wall itself.
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CYCLAMMINA CANCELLATA H. B. Brady.

“Nautiloid Lituola” W. B. Carpenter, The Microscope, 5th ed., 1875, p. 536, 

figs. 274a, 5, c (in text).

Cyclammina cancellata II. B. Brady (MS.) in Norman, Proc. Roy. Soc. London, 

vol. 25,. 1876, p. 214; Quart. Journ. Micr. Sei., vol. 19, 1879, p. 62; Rep. Voy. 

Challenger, Zoology, vol. 9,1884, p. 351, pi. 37, figs. S-1G.—Agassiz, Bull. Mus. 

Comp. Zoöl., vol. 29, 1888, p. 164, figs. 49S, 499 (in text).—J. Wright, Proc. 

Roy. Irish Acad., vol. 1, 1891, p. 470.—Chapman, Proc. Zool. Soc. London, 

1S95, p. 18.—Goës, Billi. Mus. Comp. Zoöl., vol. 29, 1896, p. 32.—Flint, 

Rep. U. S. Nat. Mus., 1897 (1899), p. 282, pi. 27, fig. 3; pi. 28, fig. 1.—Bagg, 

Proc. U. S. Nat. Mus., vol. 34, 1908, p. 129.

Lituola canariensis Carter, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 203, 

pi. 13, figs. 26-29.

Description.—Test nautiloid, biconvex or slightly more convex at 

one side, umbilicated, chambers numerous, averaging about thirteen 

chambers iii the last-formed coil, usually about three full coils in the 

adult test ; sutures seen from the side somewhat curved anteriorly in

Figs. 10S-170.— Cyclammina cancellata. X IO. from photograph. 109. apertural view, the

MEGALOSPHERA FORM OF THE SPECIES WITH FEWER CHAMBERS IN EACH WHORL, AND ATTAINING, WHEN 

FULLY DEVELOPED, A SMALLER SIZE THAN THAT OF TIIE MICROSPHERIC FORM.

the middle; exterior smooth and imperforate when perfect, interior 

of the chambers labyrintha, the structure thus formed almost or quite 

filling the earlier developed chambers, peripheral edge of test rounded, 

with little trace of depressions at the sutures of the chambers; aper­

ture an elongated slit near the base of the apertural faoe, supplemented 

by a series of pores occupying the central part of the apertural face, 

often becoming very numerous in very large specimens; color reddish- 

brown.

Diameter up to 6.5 nini 

Distrib utia n.—The < ' 

and 2.44 iii the North

cr obtained this species at stations 237 

east from Japan, in 1,875 and 2,900 

fathoms. Goes records it from three Albatross stations off the coast 

of Mexico, 660-995 fathoms. Bagg records it from two stations in 

the vicinity of the Hawaiian Islands, 495 and 865 fathoms. Flint
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records it from Albatross station D2860 in 876 fathoms off the

material fromcoast of British Columbia. I have found the s 

Albatross station D3346 in 786 fathoms off 

Oregon, Hi 135 in 2, 848 fathoms just south of 

Unalaska, Aleutian Islands, and twice in the 

vicinity of Japan, D4900 and D4975, in 139 

and 712 fathoms.

As a rule, this species seems to be found in 

cold and rather deep water, following rather 

well the faunal lines already spoken of in the 

introduction.

The microspheric form of the species grows 

to a large size with more complicated laby­

rintha structures and apertures, 

spheric form is smaller and less complicated 

in its structure. The two forms are shown 

in Flint’s plates, plate 27, fig. 3, showing the 

microspheric form, plate 2S, fig. 1, the megalo­

sphera. The megalosphera proloculum is considerably larger than 

that of the microspheric form.

CYCLAMMINA PUSILLA H. B. Brady.

Cyclammina pusilla H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1S81, p. 53.— 

Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 32, pi. 6,

The mégalo-

Fia. 171.—Cyclammina cancel­

lata. X S. FROM PHOTO­

GRAPH. THE MICROSPHERIC 

FORM OF THE SPECIES WITH A 

LARGER NUMBER OF CHAM­

BERS IN THE ADULT WHORLS 

AND ATTAINING A LARGER SIZE 

THAN THE MEGALOSPHERA 

FORM.

figs. 242-244.—Chapman, Proc. Zool. Soc. London, 1895, p. 18.—Goes, Bull. 

Mus. Comp. Zoöl., vol. 29, 189G, p. 32.—Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 282, pi. 28, fig. 2.

Description.—Test nautiloid, small, compressed, umbilicate, periph­

eral edge rather thin, almost keeled iii some specimens, often lobu- 

lated by successive chambers, composed of three coils, the last-formed 

one enveloping the others except at the umbilicus; wall finely arena­

ceous, inclined to be porous, especially within, but not building defi­

nite labyrintha structures ; aperture a curved slit at 

the base of the apertural face ; color reddish-brown. 

Diameter 0.5-1.5 nini.

Distribution.—There are two Challenger records 

for this species, stations 237 and 246, at 1,875 and 

2,050 fathoms, one east of Japan, the other in the 

middle of the North Pacific. • Goes found the spe­

cies at two Albatross stations in the eastern tropical 

North Pacific in 772-1,201 fathoms. Flint records 

this species from Albatross station D30S0, off the 

coast of Oregon, in 93 fathoms. I have found specimens at one station

Fig. 172.

PUSILLA.

Cyclammina 

X 25. FROM

PHOTOGRAPH.

Hawaiian Nero station 2032 iii 1,014 fathoms; aiso

three Nero stations 1134, 1305, 1308, near the Bonin Islands in the

northwestern Pacific, 2,879, 1,289, and fathoms: and at two

Albatross stations of the 1902 cruise, D4957 D495S, at 405 and 

437 fathoms, off the south coast of Japan.
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As in the case of the preceding species this is limited to the deeper 

and colder waters, as far as the records show.

CYCLAMMINA ORBICULARIS H irady.

Cyclammina orbicularis H. B. Brady, Quart. Journ. Mier. Sei., vol. 21, 1881, p. 

53; Rep. Yoy. Challenger, Zoology, vol. 9, 1884, p. 353, pi. 37, figs. 17-19.

Description.—Test nautiloid, subglobose, hardly umbilicate, peri­

pheral edge rounded, composed usually of less than two complete 

coils, the outer one completely hiding those previously developed, wall 

finely arenaceous, somewhat labyrintha within ; aperture a curved slit 

at the base of the apertural face; color reddish-brown.

Diameter 1.5-2 mm.

Distribution.—There are four specimens in the Goes material from

Albatross station D3419, 772 fathoms off the west coast of Mexico,

• , -
that seem to belong to this species. A specimen from Nero station 

D1204, in 846 fathoms off Japan, may be the young of this species.

CYCLAMMINA BRADYI, new species.

Trochammina trullissata II. B. Brady (part), Rep. Yoy. Challenger, Zoology, 

vol. 9, 1884, p. 342, pi. 40, fig. 13 (not 14, 15). '

Description.—Test free, spiral, nearly completely involute, com­

pressed, slightly excavated at the umbilicus, last volution with six

to nine chambers, smooth on the 

exterior, aperture crescentiform 

at the base of the apertural face, 

not included in the wall but be­

tween it and the preceding volu­

tion; apertural face occasionally 

with perforations in adult speci­

mens; color yellowish or reddish 

brown.

Diameter 1.2-1.5 mm. 

Distribution.—Single specimens 

occurred at two Nero stations,

b

Fig. 174.—Cyclammina bradyi. X 30 (after 

Brady), a, side view; b, apertural view.

1134 in volcanic mud, 2,879 fathoms, and station 1305 in globigerina 

ooze, in 1,2S9 fathoms.

The specimen figured by Brady as Trochammina trullissata, re­

ferred to above, seems to belong here. It is evidently a Cyclammina 

in its characters and very different from the other specimens figured 

as T. trullissata. This species is at once distinguished from the 

young of Cyclammina cancellata and from C. pusilla by the smaller 

number of chambers in each volution.

'ype-specimen.— Cat. No. 8212, U.S.N.M.

Genus LITUOTUBA Rhumbler, 189S.

Trochammina (part) H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1S79, p. 59;

Rep. Yoy. Challenger, Zoology, vol. 9, 1884, p. 342.

Lituotuba Rhumbler, Naehr. kön. Gea. Wiss. Gottingen, 1895, p. 83. Type, L. 

lituijormis (H. B. Brady) = Trochammina lituiformis H. B. Brady.

16777-Bull. 71-10--------------------------8
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Description.—Test of two distinct parts, an early close-coiled por­

tion and a long tubular uncoiled later portion; wall arenaceous, with 

an excess of cement, either indistinctly or irregularly divided.

This genus seems related, on the one hand, to Ammodiscus through 

sueli a form as Trochamminoides proteus (Karrer), but shows a definite 

senescent character in its uncoiled form. Besides certain fossil 

species this genus includes the following recent species:

LITUOTUBA LITUIFORMIS (H. B. Brady). •

Trochammina lituiformis H. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, 

p. 59, pl..5, fig. 16; Rep. Yoy. Challenger, Zoology, vol. 9, 1884, p. 342, pi. 40,

figs. 4-7.—Flint, Rep. U. S. Nat. Mus., 1897 

(1899), p. 281, pi. 26, fig. 1.—Bagg, Proc.U.S. 

Nat. Mus., vol. 34, 1908, p. 128.

Lituotuba lituiformis Rhumbler, Naehr. kön. Ges. 

Wiss. Gottingen, 1895, p. 84.

Description.—Test composed of a close- 

coiled early portion and a later uncoiled por­

tion, straight and tubular; irregularly or in­

distinctly divided into chambers; wall aren­

aceous with an excess of cement, aperture 

at the end of the tubular portion; color yel­

lowish-brown.

Length up to 3.7 mm.

Distribution.—Bagg records a single speci­

men of this species from Albatross station 

D4000 in 104-213 fathoms near the Ha-

fig. ns.—lituotuba lituiformis. wapan Islands. Single specimens have oc­

X 50. ^ . .

' ’ curred at two Nero stations, 1330 in 1,543

fathoms, and 1439 in 1,901 fathoms, in the western North Pacific, 

north of Guam.

This species appears to be rare in the North Pacific, but three speci-

9
mens having been obtained from the dredgings.

Genus AMMOBACULITES, new genus.

Spirolina (part ) d’Orbigny, Foram. Foss. Vienne, 1846, p. 137.

Haplophragmium (part) H. B. Brady, Rep. Yoy. Challenger, Zoology, vol. 9,1884, 

p. 301.

Description.—Test free, chambered, early portion close coiled in 

one plane, lator portion uncoiled and made up of a more or less linear 

series of chambers; wall coarsely arenaceous, fairly thick; aperture 

single at the center of the terminal face of the uncoiled portion, but 

in the coiled portion at the base of the apertural face.

This genus is more like the typica! Haplophragmium described by 

Reuss, but although it is uncoiled in later growth it does not have the

/ O P

multiple apertures or the interior structure of that genus. It is evi­

dently derived from the genus Haplophragmoides and its early devel­

opment is similar to that genus. The true Haplophragmium is repre­

sented in the recent ocean by few species which have the multiple
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apertures and the other characters of the genus, but they are to be 

distinguished from the species included under this genus.

Type. Ammobaculites agglutinans (d’Orbigny).

AMMOBACULITES AGGLUTINANS (d’Orbigny).

Spirolina agglutinans d’Orbigny, Foram. Foss. Vienne, 1846, p. 137, pi. 7, figs. 

10-12.

Haplophragmium agglutinans II. B. Brady, Rep. Yoy. Challenger, Zoology, vol. 9, 

1884, p. 301, pi. 32, figs. 19-26.—Haeusler, Nones Jahrb., Béii., vol. 4, 1885, 

p. 13, pi. 1, figs. 22, 23; pi. 2, figs. 3, 4.—Balkwill and Wright, Trans. Roy. 

Irish Acad., vol. 2S, 1SS5, p. 330, pi. 13, tigs. 18-20.—Sherborn and Chap­

man, Journ. Roy. Micr. Soc., 1SS9, p. 484, pi. 11, fig. S.—Haeusler, Abh. 

sehweiz. pai. Ges., vol. 17, 1890, p. 32, pi. 3, figs. 32, 36; pi. 4, figs. 5, 6, 18. 

Fornasini, Foram. Plioc. Poni. Savena, pi. 2, fig. 5.—Chapman, Journ. Roy. 

Micr. Soc., 1892, p. 324, pi. 5, fig. 14.—Egger, Abh. kön. bay. Akad. Wiss. 

München, vol. 18, 1S93, p. 260, pi. 4, figs. 16, 36.—Goes, Kongi. Svensk. Yet. 

Akad. Handi., vol. 25, no. 9, 1894, p. 23, pi. 5, figs. 140, 141.—Chapman, 

Ann. Mag. Nat. Hist., vol. 16, 1895, p. 313, pi. 11, fig. 2; Proc. Zool. Soc. 

London, 1895, p. 16.—Goes, Bull. Mus. Comp. Zoöl., vol. 29, 1896, p. 32.— 

Millett, Journ. Roy. Micr. Soc., 1899, p. 357, pi. 5, fig. 1.—Bagg, Proc. 

U. S. Nat. Mus., vol. 34, 1908, p. 126.

Haplophragmium calcareum Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 275, 

pi. 19, fig. 1 (not II. calcareum d’Orbigny).

Description.—Test free, elongate, early portion closely coiled, 

planospira!, of one or more volutions, each with five to seven cham­

bers, later portion uncoiled, made up of a linear 

series of chambers, in adult specimens 

up the larger portion of the test, wall rather

coarsely arenaceous, variable in its surface, some­

times fairly smooth, sometimes rough; aperture 

in the early chambers • at the base of the aper­

tural face, but in the uncoiled portion in the mid­

dle of the terminal face, single, circular; color 

very variable from light to dark gray or brown.

Diameter of coiled portion about 1 mm.r total 

length up to 3 mm.

Distribution.—Brady records this species from 

five Challenger stations in the North Pacific, giv­

ing the depths as 7-3,125 fathoms. I ani unable 

to find a record giving the shallowest station, but the other four range

making

Fig. 170.—Ammobaculites

AGGLUTINANS.

FROM PHOTOGRAPH.

' 25.

as follows: 2,050, 2,300, 2,900, and 3,125 fathoms, showing that it 

occurred as a rule in deep water. Bagg records the species from one 

station near the Hawaiian Islands, Albatross D4174, in 735-865 

fathoms. I have found specimens of this species from six North 

Pacific stations. Single specimens were obtained from three Alba­

tross stations near the Hawaiian Islands—II2764 in 122 fathoms, 

H2999 in 549 fathoms, and II3009 in 603 fathoms. It was obtained 

in material taken from the stomachs of Holothurians dredged at

<7?

Albatross station D3603, 1,771 fathoms in Bering Sea, and at two

Nero stations—1308 in 1,040 fathoms and 1410 iii 1,144 fathoms 

between Yokohama and Guam.
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The early chambers of this species are not compressed as in the 

following species, but are of nearly equal diameter to those of the 

uncoiled portion. The species is represented by few specimens, but 

seems to be well distributed. There is some considerable variation 

in the color and texture of the material forming the wall. There is 

usually a rather small amount of cement visible, so that the finish of 

the surface of the wall depends upon the character of the material. 

Where the wall is smooth the chambers may easily be made out, but 

in the rougher specimens it is hard to distinguish their limits.

AMMOBACULITES FOLIACEUS (H. rady).

Haplophragmium foliaceum II. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, 

p. 50; Bop. Voy. Challenger, Zoology, vol. 9,1884, p. 304, pi. 33, figs. 20-25.— 

Flint, Rep. U. S. Nat. Mus., 1897 ("IS99), p. 276, pi. 19, fig. 6.

Description.—“Test crosier-shaped, complanate, very thin, flat on 

both sides; consisting of numerous segments, the earlier ones forming

Figs. 177-179.—Ammobaculites foliaceus, x 40 (after Brady). 177 and 178, side views; 179,

SPECIMEN MOUNTED IN CANADA BALSAM AND VIEWED BY TRANSMITTED LIGHT.

two or three convolutions of a flat spire, the later ones arranged in a 

broad, straight, linear series. Segmentation distinct; peripheral 

edge slightly constricted at the sutures; septal lines arched. Aperture 

simple, terminal.”

Length 3V inch (1.25 mm.).

Distribution.—Brady records this species from a single Challenger 

station, No. 232, in 345 fathoms, on the Hyalonema ground, south of 

Japan. The specimens are recorded as “of poor dimensions and few 

in number.”
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AMMOBACULITES TENUIMARGO (H. B. Brady).

Haplophragmium tenuimargo H. B. Brady, Proc. Roy. Soc. Edinburgh, vol. 11, 

1SS2, p. 715; Rep. Vov. Challenger, Zoology, vol. 9, 1884, p. 303, pi. 33, figs. 

13-16.—Flint, Rep. U. S. Nat. Mus., 1S97 (1899), p. 275, pi. 19, fig. 3.

Description.—“Test elongate, crosier-shaped, much compressed; 

lateral edges thin and jagged. Spiral segments few and small; those 

of the linear series about six in number, broad and slightly convex; 

septation obscure. Aperture simple, irregular in form; terminal. 

Texture coarse, surface extremely rough.”

Length -^o incii (2.5 mm.) or somewhat less.

Figs. 1S0-1S3.—Ammobaculites tenuimargo, x 25 (after Brady). ISO, 181, from side.

APERTURAL VIEW. 1$3, FROM EDGE, SHOWING THICKNESS OF TEST.

Distribution.—Brady records this species from a single Challenger 

station, Xo. 23S, in 3,950 fathoms, east of Japan. I have seen no 

specimens referable to this species in the material I have examined 

from the North Pacific.

AMMOBACULITES AMERICANUS, new species.

Haplophragmium fontinensell. B. Brady (not Il./ontinense Terquem), Rep. Voy. 

Challenger, Zoology, vol. 9, 1884, p. 305, pi. 34, figs. 1-4.—Goes, Bull. Mus. 

Comp. Zoöl., vol. 29, 1896, p. 31.

Description.—Test planospira!, compressed, slightly or not at ali 

involute, the two sides alike, composed of three or four volutions with 

about nine chambers7 in the outer volution, the last formed chambers 

in fully grown specimens tending to form an uncoiled straight growth, 

wall made up of sand grains firmly cemented; aperture elongate, oval, 

or forming a long slit across the apertural face of the chamber; color,

gray.
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Specimens were found by Goes in from

Albatross station D3419 in 772 fathoms, off the west coast of Mexico.

This is a very different species from that described by Terquem from 

the Oolite of France. The original description of that species refers 

to a test convex on one side and concave on the other. The recent 

species is the same on each side and truly planospira!. The aperture

t
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Flos. is 1—Iso.—Ammobaculites americanus. 184. X 20. 185 o, broader, more flattened form;

fr, apertural view, X 1-5-

varies in the recent specimens, but is usually rather elongate, and 

the test six times as large as the fossil species described by Terquem.

Genus PLACOPSILINA d’Orbigny, 1850.

Placopsilina d’Grisigny, Prodr. Pai., vol. 2, 1850, p. 96.—II. B. Brady (part), 

Rep. Yoy. Challenger, Zoology, yui. 9, 1SS4, p. 315.

.—Test attached, chambered, tile' early portion close-

coiled, later portions uncoiling and spreading out iii an irregular but 

iii general a linear series of chambers, building no floor; last portion 

of the test may be entirely free, made up of an irregular series of 

chambers; wall arenaceous, aperture rounded, at tile end of the last 

formed chamber.
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PLACOPSILINA CENOMANA d Orbigny.

Placopsilina cenomana d’Orbigny, Prodr. Pai., vol. 2, 1850, p. 185, no. 758.— 

Reuss, Denksehr. kais. Akad. Wiss. Wien, vol. 7, 1854, p. 71, pi. 28, figs. 4, 

5.—Butschili, in Bronns Klassen und OrdnungendesThierreichs, vol. 1,1880, 

p. 191, pi. 5, fig. 19.—Haeusler, Quart. Journ. Geol. Soc., vol. 39, 1883, 

p. 27, pi. 3, fig. 1; Neues Jahrb., vol. 1,1883, p. 59, pi. 3, figs. 12-14.—II. B. 

Brady, Rep. Yoy. Challenger y Zoology, vol. 9, 1884, p. 315, pi. 3G, figs. 1-3. 

Wright, Proc. Belfast Nat. Field Club., 1SS4-85, App. 9, 1886, p. 320, pi. 

26, figs. 3a, b.—Haeusler, Neues Jahrb., Béii., vol. 4, 1885, p.%8, pi. 1,

figs. 24, 25.—Howchin, Journ. Roy. Micr. Soc., 1888, p. 536, pi. 8, fig. 4.

«
II. B. Brady, Parker, and Jones, Trans. Zool. Soc., vol. 12, 1SS8, p. 218, 

pi. 42, fig. 13.—J. Wright, Proc. Roy. Irish Acad., vol. 1, 1891, p. 468. 

Chapman, Proc. Zool. Soc. London, 1895, p. 17.—Sidebottom, Mem. and 

Proc. Manchester Lit. and Philos. Soc., vol. 49, no. 5, 1905, p. 4, pi. 1, fig. 7. 

Lituola cenomana Jones and Parker, Quart. Journ. Geei. Soc., vol. 16, I860, 

p. 302.—II. B. Brady, Proc. Somerset Arch, and Nat. Hist. Soc., vol. 13, 

1867, p. 105, pi. 1, fig. 1.

Lituola (Placopsilina) cenomana W. B. Carpenter, Parker, and Jones, Intr. 

Study.Foram., 1862, p. 143, pi. 11, figs. 11-14.

Description.—Test attached, many chambered, the earlier portion 

close coiled, more or less com­

pletely involute, of one or more 

volutions, later portion uncoiled, 

forming a linear or irregular se­

ries of chambers but building no

o

floor, the body to which it is at­

tached serving as the lower 

wall, last formed portion in adult 

specimens or those which are at­

tached to small objects rising free 

from the attachment and making 

an irregular cylindrical growth

Fig. ISO.—Placopsilina cenomana, x IO. from

PHOTOGRAPH. SPECIMEN ATTACHED TO STONE.

and building a wall on ali sides 

except where it is in contact with 

the previously formed chamber; 

wall arenaceous, variable in the 

finish of its surface, usually rough; aperture fairly large, rounded; 

color variable, usually gray but occasionally brownish.

Length in adults up to 5 mm., diameter 0.5-1 nini.

specimen was found at Albatross stationDistribution. A single

D4900 in 139 fathoms, off Japan.

If one looks up the various figures assigned to this species, a very 

variable lot of things will be met with. I ani not at ali certain that 

the recent material should be assigned to the cretaceous species which 

d’Orbigny had, for even in recent material many specimens which 

at a glance would be placed with this species are seen by close study 

to be rugose species with smooth calcareous tests in the young and
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belong with the Rotalidæ. If fossilized it would be difficult to dis-

o

tinguisli sueli tests from truly arenaceous ones by superficial exami­

nation.

Genius TROCHAMMINA Parker and Jones, 1860.

Nautilus (part) Montagu, Test. Brit., Suppl., 1808, p. 81.

Rotalina (part) Williamson, Recent Foram. infera of Great Britain, 1858, p. 50.

Globigerina (part) Williamson, Recent Foram. infera of Great Britain, 1858, p. 56.

Trochammina (part) Parker and Jones, Quart. Journ. Geol. Soc., vol. 16, 

1860, p. 304.—W. B. Carpenter, Parker, and Jones, Intr. Study Foram., 

1862, p. 141.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 

337.—Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, p. 695. 

Type, T. inflata (Montagu) = Nautilus inflatus Montagu.

Lituola (part) Parker and Jones, Trans. Roy. Soc. London, vol. 155, 1865, p, 

407.

Haplophragmium (part) Siddall and H. B. Brady, Cat. Brit. Ree. Foram., 1879, 

p. 4.—IL B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 312.

Ammoglobigerina Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, p. 704.

Description.—Test free or sometimes adherent, spiral, trochoid, 

chambered; ali chambers visible when viewed from above, only the 

chambers of the last formed volution visible from below; wall arena­

ceous usually with considerable cement; aperture an arched slit on 

the ventral side of the chamber at its contact with the preceding 

volution.

As here considered, Trochammina is restricted to those species like 

T. inflata or T. squamata, which have a true spiral, trochoid test with 

ali the chambers visible only from above.

TROCHAMMINA SQUAMATA Jones and Parker.

Trochammina squamata Jones and Parker, Quart. Journ. Geol. Soc., vol. 16, 

1860, p. 304.—W. B. Carpenter, Parker, and Jones, Intr. Study Foram., 

1862, p. 141, pi. 11, fig. 1.—Parker and Jones, Trans. Roy. Soc. London, 

1S65, p. 407, pi. Io, figs. 30, 31 a-c.—H. B. Brady, Ann. Mag. Nat. Hist., Ser. 4, 

vol. 6,1870, p. 288, pi. 11, fig. 4; Quart. Journ. Micr. Sei., vol. 19, 1879, p. 

56.—Haeusler, Neues Jahrb., 1883, pt. 1, p. 60, pi. 4, fig. 8.—H. B. Brady, 

Rep. Voy. Challenger, Zoology, vol. 9,1884, p. 337, pi. 41, figs. 3a-c.—Haeus­

ler, Neues Jahrb., Béii., vol. 4, 1885, p. 29, pi. 3, fig. 30.—Balkwill and 

Wright, Trans. Roy. Irish Acad., vol. 28, 1885, p. 331.—Haeusler, Abh. 

schweiz. pai. Ges., vol. 17, 1890, p. 65, pi. IO, figs. 27-29, 40.—J. Wright, 

Proc. Roy. Irish Acad., vol. 1, 1891, p. 469.—Egger, Abh. kön. bay. Akad. 

Wiss. München, vol. 18, 1893, p. 264, pi. 5, figs. 4-6.—Eimer and Fickert, 

Zeitschr. wiss. Zook, vol. 65, 1899, p. 695, fig. 43 (in text).—Millett, Journ. 

Roy. Micr. Soc., 1899, p. 362.—Sidebottom, Mem. and Proc. Manchester 

Lit. and Philos. Soc., vol. 49, No. 5, 1905, p. 5.

Trochammina proteus Karrer (part), Sitzb. kais. Akad. Wiss. Wien, vol. 52, 

1865, p. 494, pi. 1, fig. 6 (not 1-5, 7, 8).

.—Test free or sometimes adherent, trochoid spiral,

flattened, consisting of three to four volutions with four or five cham­

bers in each, convex above, flattened or somewhat concave below, 

ali chambers visible on the dorsal surface, onlv those of the last formed
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volution visible from below; wall composed of sand grains of varying 

size and a considerable amount of cement, surface fairly smooth; aper­

ture a somewhat arched slit between the wall of the chamber and the 

adjacent chamber of the previous volution on the lower side of the 

test; color reddish-brown.

Diameter 0.75-1.25 mm.

Distribution.—There are no previous published records for this 

species in the North Pacific. It has occurred at three Albatross sta-

Fig. 1S7.—Trochammina squamata, x 51 (after Brady), a, from above; 6, from below.

tions, D5095 in 58 fathoms in the Gulf of Tokyo and H4SS1 in 316 

fathoms near Blake Reef, Vincennes Strait, southern Japan. A 

single large specimen was obtained.

This species is much flatter than the preceding and has fewer cham­

bers in each volution.

TROCHAMMINA INFLATA ''Montagu).

*

Nautilus inflatus Montagu, Test. Brit., Suppl., ISOS, p. 81, pi. IS, fig. 3. 

Rotalina inflata Williamson, Recent Foraminifera of Great Britain, 1S5S, p. 50, 

pi. 4, figs. 93, 94.—Parker and Jones, Ann. Mag. Nat. Hist., sei*. 3, vol.

4, 1859, p. 347, fig. f.—Williamson, Pop. Sei. Rev., vol. 4, 1865, p. 174, pi.

5, fig. S.

Trochammina inflata W. B. Carpenter, Parker, and Jones, Intr. Foram., 1S62, 

p. 141, pi. 11, fig. 5.—H. B. Brady, Nat. Hist. Trans. Northumberland and 

Durham, vol. 1,1865, p. 95.—Haeusler, Ann. Mag. Nat. Hist., ser. 5, vol. IO, 

1SS2, p. 351, pi. 15, figs. 5-7; Neues Jahrb., 1SS3, pi. 1, fig. 60; pi. 4, 

figs. 6, 7.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1SS4, 

p. 33S, pi. 41, figs. 4a-c.—Balkwill and Wright, Trans. Roy. Irish Acad., 

vol. 2S, 1SS5, p. 331, pi. 13, figs. 11, 12.—Haeusler, Abh. schweiz. pai. 

Ges., vol. 17, 1S90, p. 65, pi. IO, figs. 25, 26.—Woodward and Thomas, Geol. 

and Nat. Hist. Surv. Minnesota, vol. 3, 1S93, p. 2S, pi. d, fig. 31.—Egger, 

Abh. kön. bay. Akad. Wiss. München, vol. IS, 1893, pi. 5, figs. 10-12, 1G—IS.— 

Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, no. 9, 1894, p. 29, pi. 6, 

figs. 222-224.—Millett, Journ. Roy. Micr. Soc., 1S99, p. 364.—Fornasini, 

Mem. Real. Accad. Sei. 1st. Bologna, vol. 8, 1900, p. 367, fig. 15.—Side- 

bottom, Mem. and Proc. Manchester Lit. and Philos. Soc., vol. 49, no. 5, 

1905, p. 6, pi. 1, fig. 9.

Description.—Test trochoid, spiral, composed of about three volu­

tions, the last-formed one consisting of five or six inflated chambers,
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those of the inner volutions somewhat less inflated, ali chambers visi­

ble from above, only those of the last-formed volution visible from 

below, spire low; test umbilicate below; wall composed of fine sand 

with an excess of cement, smooth, aperture small, a short arched slit 

where the chamber meets the previous volution on the ventral side 

and just in from the periphery; color yellowish-brown, the early 

chambers of the spire often darker thaii the rest.

Diameter 0.7-1 mm.

Distribution.—There seem to be no published records for the occur­

rence of this species in the North Pacific. In the material that I

Fig. 18S—Trochammina inflata, x 50. a,from above; b, from below.

have examined it has been seen but once, from Nero station 1213, in 

808 fathoms, off the coast of Japan.

TROCHAMMINA TURBINATA (H. B. Brady).

Haplophragmium turbinatum H. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, 

p. 50; Rep. Voy. Challenger, Zoology, vol. 9, USSI, p. 312, pi. 35. figs. 9, a-c. 

Egger, Abh. kön. bay. Akad. Wiss. München, vol. IS, 1S93, p. 262, pi. 5, 

figs. 57-59.—Chapman, Proc. Zool. Soc. London, 1895, p. 16.

Trochammina turbinatum Eimer and Fickert, Zeitschr. wiss. Zook, vol. 65,

i99, p. 695.

Description.—Test spiral, early volutions regular, low spired, last- 

formed volution in the adult somewhat irregular leaving the regular 

method of coiling and becoming oblique; five to eight chambers in 

the last-formed volution, umbilicate below, in adults with a depres­

sion above due fo the obliquity of the last-formed volution; wall 

arenaceous, variable in coarseness and amount of cement, aperture 

a slit at the base of the ventral side of the chamber; color yellowish

» i

or reddish brown or grayish.

Diameter 0.75-1.25 mm.

.—Brady records species from a single Challenger 

station, 246, in 2,050fathoms. In the material that I have examined 

it has occurred at several stations: Albatross station D2S06, in 1,379
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fathoms near the Galapagos Islands; III521, in 462 fathoms, off the 

west coast of the United States; D4998, in 66 fathoms, in the Gulf of 

Tartarv off Salmini Island; and D4979, in 943 fathoms, 

off Japan. Specimens were fourni from four Neco sta­

tions, 1139, 1147, 1184, and 1306, in 1,208-2,101 fathoms, 

between Yokohama and Guam.

There is a considerable variation in the texture of the 

specimens included here, but ali have the same general 

characters.

Goes figured and described a varietv which he named

Cu v

Haplophragmium turbinatum, var. helicoid erna Goes.

Upon looking up the original series labeled by Goës with 

this name I find among the Pacific material a very much mixed series 

of tests. Iii ali, there are ten Pacific specimens, none of which at ali

Fia. ISO.—Tro-

C II A M M I N A 

T U n B I X A TA. 

X 35. F It OM 

PHOTOGRAPH.

resembles Goë

‘S.

TROCHAMMINA NANA (H. B. Brady).

Haplophragmium nanum II. B. Brady, Quart. Journ. Micr. Sei., vol.21, 1SS1, p. 

50; Denkschr. kais. Akad. Wiss. Wien, vol. 43, 1 SSI, p. 99, pi. 2, figs. 1, a-e; 

Ann. Mas:. Nat. Hist., sei*. 5, vol. S, 1SS1, p. 406,pi. 21, fig. 1; Rep. Voy. Chal­

lenger % Zoology, vol. 9, lSS4,p. 311, pi. 35, figs. 6-8.—H. B. Brady, Parker, 

and Jones, Trans. Zool. Soc. London, vol. 14, 1SS8, p. 218, pi. 41. fig. 20.— 

Chapman, Journ. Roy. Micr. Soc., 1S92, p. 324, pi. 5, fig. 15.—Egger, Abh. 

kön. bay. Akad. Wiss. München, vol. 18, 1S93, p. 262, pi. 5, figs. 13-15.— 

Goes, Kongi. Svensk. Vet. Akad. Handi., vol. 25, No. 9, 1894, p. 22, pi. 5, 

figs. 124-127.—Millett, Journ. Roy. Micr. Soc., 1S99, p. 360, pi. 5, fig. 9, 

Rhumbler, Zool. Jahrb., vol. 24, 1906, p. 65, pi. 5, fig. 56.—Bagg, Proc. 

U. S. Nat. Mus., vol. 34, p. 127.

Description.—Test trochoid-spiral, spire very low, consisting of 

two or more volutions, the last-formed one with six to eight chambers, 

somewhat flattened above but usually rotund below, very slightly 

or not at ali umbilicate, chambers ali visible from the dorsal side, 

onlv those of the last-formed volution visible from the ventral side; 

walls composed of sand grains and a large amount of cement, surface 

fairly smooth; aperture an arched slit at the periphery and ventral edge 

of the chamber where it is in contact with the adjacent chamber of

the preceding volut ion ; color 

yellowish brown, the last- 

formed chamber often gray. 

Diameter 0.21-0.75 mm. 

192 Distribution.—Bradv men- 

from mo- tions but one Challenger sta­

tion for this species, 253, in 

3,125 fathoms, but in the volume on the ‘‘Summary of Results” two 

other stations are added, 246, in 2,050 fathoms, and 237, in 1,875 fath­

oms, the last with a question mark. Rhumbler records a single young 

specimen from Laysan Island. Bagg records it from a single Albatross

Flos. 190-192.—Trochammina naxa. x 35.

TOGRAPII.

station, II4694, in S65 fathoms, off the Hawaiian Islands. I found 

several specimens in material from Nero station 992, in 1,013 fathoms, 

off Guam.
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TROCHAMMINA GLOBIGERINIFORMIS (Parker and Jones).

Globigerina bulloides Williamson, Recent Foraminifera of Great Britain, 1858, 

p. 56, pi. 5, figs. 116-118 (not G. bulloides d’Orbigny 1828).

Lituola nautiloidea, var. globigeriniformis Parker and Jones, Trans. Roy. Soc.

London, vol. 155, 1865, p. 407, pi. 15, figs. 46, 47.

Lituola (Haplophragmium) globigeriniformis Terrigi, Nuovi Lincei Atti, 1880, p. 

175, pi. 1, fig. 3.

Haplophragmium globigeriniforme Siddall, Cat. Brit. Rec. Foram., 1879, p. 4. 

W. B. Carpenter, The Microscope, 6th ed., 1881, p. 561, fig. 320a, b.

II. B. Brady, Denkschr. Lais. Akad. Wiss. Wien., vol. 43, 1881, p. 100; Rep. 

Yoy. Challenger, Zoology, vol. 9, 1884, p. 312, pi. 35, figs. IO, 11.—Balkwill 

and Wright, Trans. Roy. Irish Acad., vol. 28,1885, p. 329.—Haeusler, Abh. 

schweiz. pai. Ges., vol. 17, 1890, p. 36, pi. 4, figs. 13, 16, 17.—J. Wright, 

Proc. Roy. Irish Acad., vol. 1, 1891, p. 468.—Terrigi, Mem. Roy. Com. Geol. 

Italia, vol. 4, 1891, p. 68, pi. 1, fig. 7.—Chapman, Journ. Roy. Micr. Soc., 

1892, p. 324, pi. 5, fig. 16.—Egger, Abh. kön. bay. Akad. Wiss. München, vol. 

18, 1893, p. 260, pi. 5, figs. 30, 31.—Goes. Kongi. Svensk. Vet. Akad. Handi., 

vol. 25, No. 9, 1894, p. 22, pi. 5, figs. 128-133.—Chapman, Proc. Zool. Soc. 

London, 1895, p. 16.—Goes, Bull. Mus. Comp. Zoöl., vol. 29,1896, p. 30.— 

Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 277, pi. 21, fig. 1.—Sidebottom, 

Mem. and Proc. Manchester Lit. and Philos. Soc., vol. 49, no. 5, 1905, p.4, pi. 

1, fig. 6.—Bagg, Proc. LT. S. Nat. Mus., vol. 34, 1908, p. 126. 

Ammoglobigerina bulloides Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 

1899, p. 704.

Description.—Test free or adherent, spiral, trochoid, spire varying 

in its elevation, usually wider than high, chambers globose, ali visible

from above, onlv those of 

the last-formed coil visi­

ble from below; test com­

posed of from two to four 

volutions, the last formed 

one usually of four, occa­

sionally three, chambers, 

rapidly increasing in size 

progressively as added, 

wall of sand grains and a 

variable amount of cement, outer surface fairly even; aperture an 

arched slit on the ventral side of the chamber at its contact with 

the adjacent chamber of the preceding volution; color of the test 

reddish-brown.

Diameter 0.5-1.5 mm.

194

Figs. 193-194.—Trochammina globigeriniformis. X 20.

FROM PHOTOGRAPH. 193, FROM ABOVE; 194, FROM BELOW.

tion.—This species is one of the most common of the 

arenaceous species in deep water. The Challenger obtained it at 

seven stations in the North Pacific in 15-3,950 fathoms, ali but one 

iii more thaii 1,800 fathoms. Goës records it at two Albatross sta­

tions iii the eastern Pacific in 772-1,218 fathoms. Bagg records a 

few doubtful specimens from the vicinity of the Hawaiian Islands, 

Albatross station II45S5 in 689 fathoms. In the present work I
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have found the species at numerous stations from 392-2,113 fathoms 

in depth in the Albatross, Nero, and Alert material. At Albatross 

station D3603 it was obtained from Holothurian stomachs at a 

depth of 1,771 fathoms. It has occurred in largest numbers about 

Japan.

This species belongs in the genus Trochammina as here recognized. 

It has a regular spirally-formed trochoid test like the other species

Fig. 195.—Trochammina globigeriniformis, x 25 (after Brady), a,from above; 6, from below;

C, FROM SIDE.

of Trochammina included here and differs only in the very inflated, 

globular character of the chambers. The elevation of the spire 

varies somewhat, but as a rule the test is fully as broad as high. 

In the texture of the wall there is some variation, the amount of 

cement usuallv being considerable.

o

Genus GLOBOTEXTULARIA Eimer and Fickert, 1899.

Haplophragmium (part) II. B. Brady, Rep. Voy. Challengeri Zoolog)', vol. 9, 1884, 

p.313.

Globotextularia Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, p. 679.

Description.—Test arenaceous, the early chambers in a spire, the 

later ones irregular, globular, Globigerina like, containing only the 

following species :

GLOBOTEXTULARIA ANCEPS H. B. Brady.

Haplophragmium anceps II. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 

p. 313, pi. 35, figs. 12-15.—Chaster, First Rep. Southport Soc. Nat. Sei., 

1890-91 (1892), p. 57, pi. 1, fig. 2.—Millett, Proc. Roy. Micr. Soc., 1S99, 

p. 361, pi. 5, fig. IO.

Globotextularia anceps Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1899, 

p. 679, fig. 25 (in text).
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Description.—Test irregular, early portion spiral with a high spire, 

compact, later portion with much larger globular chambers, irregular

in position, usually four in regular speci­

mens in the outer volution, wall arena­

ceous, surface fairly smooth; aperture 

near the inner end of the chamber; color 

brown.

Diameter 1.5 mm.

Distribution.—Although not recorded 

by Brady this species is given in the 

volume on the “Summary of Results” 

from Challenger station 237, 1,875

fathoms off Japan. There is a single 

specimen from Albatross station H2766 in 196 fathoms off California, 

which I have referred to this species.

Genus AMMOCHILOSTOMA Eimer and Fickert, 1899.

Trochammina (part) II. B. Brady, Quart. Journ. Micr. Sei., vol. 19, 1879, p. 58; 

vol. 21, USSI, p. 52; Rep. Voy. Challenger, Zoology, vol. 9, 1SS4, p. 344.

Haplophragmium (part) II. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 1881, 

p. 50; Rep. Voy. Challenger, Zoology, vol. 9, 18S4, p. 312.

Ammochilostoma (part) Eimer and Fickert, Zeitschr. wiss. Zool., vol. G5, 1899, 

p. G92. Type, A. pauciloculata (II. B. Brady)= Trochammina pauciloculata 

II. B. Brady.

Description.—Test free, early chambers spiral, later ones very 

involute and the last-formed volution often entirely covering the 

previously formed chambers and usually at an oblique angle to the 

earlier growth; wall arenaceous with a variable amount of cement; 

aperture at or near the base of the apertural face of the chamber, 

elongate, narrow.

This name was proposed by Eimer and Fickert for three species of 

Trochammina, T. ringens, T. galeata, and T. pauciloculata. As the 

first of these species has already been included under Haplophragm­

oides, this name, Ammochilostoma, will stand for the other two species 

with others which in their last-formed volution become involute or 

irregularly winding about the test in a changing plane.

Fig. 190—Globotextularia anceps.

X 20 (after Brady).

AMMOCHILOSTOMA PAUCILOCULATA (H. B. Brady).

Trochammina pauciloculata II. B. Brady, Quart. Journ. Mier. Sei., vol. 19, 1879, 

p. 5S, pi. 5, figs. 13-14; Rep. Voy. Challenger, Zoology, vol. 9, 1SS4, p. 344, pi. 

41,'figs. 1, 2.—Egger, Abh. kön. bay. Akad. Wiss. München, vol. IS, 1893, p. 

265. pi. 5, figs. 37, 38.—Goes, Bull. Mus. (’omp. Zool., vol. 29, 1896, p. 33. 

Flint, Ann. Rep. U. S. Nat. Mus., 1897 (1899), p. 282, pi. 27, fig. 2.—Bagg, 

Proc. U. S. Nat. Mus., vol. 34, 1907, p. 128.

Ammochilostoma pauciloculata Eimer and Fickert, Zeitschr. wiss. ZoöL, vol. 65, 

1899, p. 692.
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Description.—Test ovoid, early chambers spiral, hidden by the 

later chambers which are in a plane oblique to the early ones and very 

involute, inflated, three or four chambers visible in an adult speci­

men; wall arenaceous with an excess of cement, smooth and polished, 

aperture an elongate slit at 

the base of the chamber; color 

yellowish or reddish brown 

with some of the chambers 

gray in some specimens.

Diameter 0.14-0.75 mm.

Distribution.—From the

Challenger work there are 

four recorded stations in 1,850 

to 3,950 fathoms. Goes re­

cords the species from a sin­

gle Albatross station, 3375 in 

1,201 fathoms, rare. I have 

examined the material se­

lected by Goes and aiso that 

recorded by Bagg from the 

vicinity of Hawaii in 6S9- 

1,398 fathoms, and in both 

cases the material seems to 

be typical. The species has 

occurred at three Nero sta­

tions, 170 in 1,990 fathoms 

near Midwav Island and at 

two stations 1155 and 1389 

in 1,632 and 1,653 fathoms,

between Yokohama and

Fig. 197.—Ammochilostoma pauciloculata, tiikee

VIEWS OF SAME SPECIMEN. X 100.

Guam. It has aiso occurred 

at three Albatross stations 

H289S and H2999, in 1,265 

and 549 fathoms near the 

Hawaiian Islands, and D4979 

in 943, fathoms off Japan.

This is a very characteristic species of small size, and with little 

variation. It usuallv occurs in but few numbers and most of the

V

stations for the species are in deep water.

AMMOCHILOSTOMA GALEATA (H. B. Brady).

Trochammina galeata II. B. Brady, Quart. Journ. Micr. Sei., vol. 21, 18S1, p. 52 

Rep. Voy. Challenger, Zoology, vol. 9, 1SS-1, p. 344, pi. 40, figs. 19-23.— 

Egger, Abh. koa. bay. Akad. Wiss. München,vol. IS, 1S93, p. 205, pi. 5, fig:*.

902-43.

A m m och i l os Io ma galeata Eimer and Fickert, Zeitschr. wiss. Zuöl., vol. 05, 1S99, 

p. 692, fig. 39 (in text;.
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Description.—Test nearly symmetrical, subglobular, early cham­

bers spiral, the later ones enveloping the earlier ones, the last-formed 

chamber in the adult forming half the area of the test, wall arenaceous

Figs, 198-201.—Ammochilostoma galeata, x 50 (after Brady). 201, apertural view.

with much cement, smooth; aperture a narrow slit near the base 

of the apertural face; color yellowish-brown.

Diameter 0.5 mm.

Distribution.—There are two Challenger records for this species in 

the North Pacific, 224 in 1,850 fathoms and 237 in 1,875 fathoms, 

both in the western Pacific.

AMMOSPHÆROIDINA, new genus.

Haplophragmium (part) H. B. Brady, Rep. Yoy. Challenger, Zoology, vol. 9, 1884, 

p. 313.—Howchin, Trans. Roy. Soc. South Australia,vol. 12,1S89, p. 6.—Chap­

man, Journ. Linn. Soc., Zool., vol. 30, 1907, p. 24.

Description.—Test globose, arenaceous, early portion spiral, later 

chambers like Sphaeroidina in form, embracing; aperture rounded, 

at one side of the chamber in the adult.

of the genus.—Haplophragmium sphaeroidiniformis H. B.

Brady.

This

Spæroidina, but has a rather coarse arenaceous test.

"entis in its general external characters much resembles

o o

AMMOSPHÆROIDINA SPHAEROIDINIFORMIS (H. B. Brady).

Haplophragmium sphaeroidiniformis H. B. Brady, Rep. Yoy. Challenger, Zoology, 

vol. 9,1884, p. 313.—Howchin, Trans. Roy. Soc. South Australia, vol. 12,1889, 

p. 6.—Chapman, Journ. Linn. Soc., Zoöl., vol. 30, 1907, p. 24, pi. 3, figs. 50, 

51.

Description.—Test free, composed of a spiral earlier portion, the 

later portion in the adult made up of usually three large globose cham­

bers similar in form and arrangement to Sphaeroidina bulloides, one 

large one at one side and two smaller ones at the other, the aperture 

at the inner side of the last-formed chamber semicircular or rounded; 

wall rather coarsely arenaceous; color brownish or gray.

Diameter 0.75-1.75 mm.
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Distribution.—Specimens referred to this species have been obtained 

at seven stations in the North Pacific; Albatross stations II2986 in 

271 fathoms and II3012 in 2,067 fathoms, both near the Hawaiian 

Islands; and at several Nero stations near Midway Island, near 

Luzon and between Yokohama and Guam in 1,406-2,1.35 fathoms.

The structural characters of this species will not allow of its 1 

placed in any of the genera used here in a re­

stricted sense and it has seemed best to mahe 

a new genus for it.

Subfamily 4. NTEUÔIJSrilSrÆ.

Test arenaceous with some chitin, flattened 

and broad, composed of many chambers, early 

portion coiled with the later chambers broad 

and spreading, sides with elongate chitinous 

filaments.

This subfamily containing the single species,

Neusina agassizii, is different from the other 

arenaceous Foraminifera but in its general plan of structure is not 

unlike certain other genera.

Fig. 202.—Ammosph.eroidina

SPHAEROIDINIFORMIS. >; 25. 

FROM PHOTOGRAPH.

Genus NEUSINA Goës, 1892.

Neusina Goes (type, Neusina agassizii Goes), Bull. Mus. Ooinp. Zool., vol. 23, 

1892, p. 195.

Description.—'Test expanded, flat, made up of a series of very broad, 

low, flattened chambers, early ones in complete specimens apparently 

coiled, later ones in a broad, flat expanse of varying shape; wall are­

naceous or of fine mud and sand with a chitinous network, flexible 

with a thread-like border of chitin; apertures numerous, along the 

edge of the chamber; color in fresh specimens brown.

NEUSINA AGASSIZII Goes.

Neusina agassizii Goes, Bull. Mus. Comp. Zoöl., vol. 23, 1892, p. 195, pi., fiçs. 1-9.

Description.—Similar to that of the genus, simply the one species 

being known.

Diameter in largest specimen, 190 miii.

Distribution.—Specimens of this species were found in material 

from a single Albatross station, D3399, off the northwest coast of 

South America in 1,740 fathoms in olive green ooze.

16777—Bull. 71—10---------------------9
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There has been much discussion as to whether this is really a fo- 

raminifer or not. It has many of the characters of the group and the 

main objection to placing it here is on account of its size. A single 

small specimen in the National Museum figured here shows something

Fig. 203.—Neusina agassizii, a,

a

COMPLETE SPECIMEN, X H. 

FROM OPPOSITE SIDE, X 3.

b

EARLY PORTION OF SAME SPECIMEN

of the early development. Evidently from this specimen there is a 

close coiled young, then an arcuate uncoiled growth, and finally the 

broad, flaring growth characteristic of the adult is taken on. The

specimen was associated with Rhizammina algaeformis II. B. Brady.
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