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ADVERTISEMENT.

The scientific publications of the United States National Museum
consist of two series, the Proceedings and the Bulletins.

Tlie 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 anthro-

pology, 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 dates of publication are 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 majority

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 Contrihu-

tionsfrcm the National Herbarium, has been published as bulletins.

The present work forms No. 100, volume 4, of the Bulletin series.

William deC. Ravenel,
AdminiHrative Assistant to tJie Secretary,

in charge of the United States National Museum..

Washington, D. C, June, 1921.
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31, 32, stages in the broadening of the tooth after the central

opening is entirely surrounded. 33, a later stage where the

sides have fused into the processes leaving a central aperture and

six supplementary ones about it 435

Fig. 34. QuinqKcloculina leriwhatica Heron-Allen and Earland, var. philippi-

nensis, new variety, apertural view. X 50. From Albatross

station D5164 439

35,36. Triloculinn tricarinata d'Orbigny. 35, apertuml view of broad, pecu-

liarly shaped specimen. X 65. From Albatross station D5160.

36, apertural view of a much larger specimen where the outer

face has a double angle. X 35. From -4 Zfco^ross station D6236.. 454

37. Triloa.di'rM iricariiMta d'Orbigny. Apertural view^ X 50. From
Albatross station D5236 456

38-40. Flintina brudyana, new species. 38, specimen with simple bifid tooth.

X 100. From Albatross station D5141. 39, specimen in

later stage with broadened tooth. X 50. From Albatross sta-

tion D5164. 40, larger specimen with reduced costae, the last-

formed chamber smooth, the tooth sending out processes toward

the wall at the sides of the aperture. X 50 467

41-44. Flintina bradyana, new species. X 50. From Albatross station

D5133. 41a, side view; b, apertural ^iew of young specimen

with simple tooth. 42, aperture of older specimen with bifid

tooth. 43, aperture of a still older specimen with the pro-

ceases of the tooth beginning to extend in and the opening to

have angles. 44, aperture of an adult where the arms have met

to form a central ring, additional arms extended from either

side of the aperture at the angles, and secondary arms being

given off on the sides of the ring 468

45-47. Hihculina depressa d'Orbigny. 45, young specimen with elliptical

aperture and elongate tooth. X 50. From Albatross station

D5236. 46, later stage showing the greater elongation of the

aperture and tooth. X 100. From Albatross station D5201.

47, adult specimen with very narrow curved aperture, largely

occupied by the somewhat expanded tooth. X 40. From
Albatross station D5236 469

48. Biloculina sarsii Schlumberger. X 50. From Albatross station

D5220. a, front view; 6, side ^iew; c, apertural view of same

specimen 471

49, 50. Biloculina sarsii Schlumberger. 49, aperture of early stage with a

broad, rounded tooth and an elliptical opening. X 80. From
Albatross station D5178. 50, aperture of an adult specimen

with very broad aperture, the tooth very narrow and elongate

with the angles produced at each end. X 100. From Albatross

station D5133 472

51. Biloculina conata H. B. Brady. X 100. Apertiu-e of specimen from

Albatross station D5236 477

52, Biloculina comata H. B. Brady. Outline of the chambers of a par-

tially broken specimen, showing the early quinqueloculine stage

with nearly smooth chambers. X 100. From Albatross station

D5236 478



FORAMINIFERA OF THE PHILIPPINE AND ADJACENT
SEAS.

By Joseph A. Cushman.

Of ihe Boston Society of Natural History.

INTRODUCTION.

The collections represented by material included in the following

report were made by the United States Bureau of Fisheries steamer

Albatross. During several years the Philippine Expedition made
collectioiis covering the waters of the Archipelago and the sun-ound-

ing waters of the China Sea and Pacific Ocean. In addition, collec-

tions were made in the region to the southward about Borneo, Cele-

bes, and the larger East Indies. A part of this southern area is simi-

lar to that uicluded in Millett's material, but his was almost entirely

from comparatively shallow water, while our material has been

largely from much deeper water. The Challenger did some dredghig

in the Philippme Archipelago, one station in 95 fathoms (174 meters)

off Cebu, being thoroughly worked by Brady and referred to by oth-

ers. With these exceptions there are few records for the recent

material of the region. As a result, there are many interesting rec-

ords and undescribed species.

A number of years have now been in part given to this report on the

Philippine collections. As the collections include nearly 600 dredg-

ing stations, besides shallow-water material, the mechanical work,

involving as it has the handling and sorting of many thousands of

specimens, has been very time-consuming and laborious. The

mounted material includes several thousand slides, includmg many
thousands of actual specimens. These are m the collection of the

United States National Museum.
The collections probably represent more completely the area cov-

ered than any similar collections for a region of equal size. The
tropical character of much of the shallow-water material makes it

very interesting from various points of view.

In the study of the collection it has been the purpose to give the

distribution of such species in the region, and the tables give the

data for these stations. In this way much detailed mformation is

available for the causes affecting distribution of vanous genera and

species. Something is given of the variation where this occurs, and

in some cases changes m nomenclature are discussed where neces-

21
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sary. The classification adopted is that already used in an earlier

series of papers * and in the earl}' parts of another paper now being

issued.^ In these papers will be found more detailed synonymy and

the discussion of the classification and changes of name which have

occurred in the earlier work. References to these papers and to the

OhaUenger Report are given for nearly all the older species. The

descriptions of many of the new species have already beer pub-

lished and references to the place of publication given, though for

ease of reference the descriptions have been given in full for the

species described as new from these collections.

Figures have been given for most of the species and all have been

taken from material of this collection. Most of these are drawings,

but a few are photographs. Many more figures could well have

been used to illustrate the various species and varieties. It would

have been of interest to show the developmental stages of numerous

species, but this would have mvolved the drawing of many more

figures and a considerable increase in the number of plates.

The work of completing the present report would have been impos-

sible but for the very kindly help which has been unstintingly given.

The Bureau of Fisheries under Conmiissioners George M, Bowers,

Dr. Hugh M. Smith, and Deputy Commissioner H. F. Moore, has

given unceasing aid in the furnishing of assistance in preparing the

material and the work of getting the manuscript and figures in shape.

The United States National Museum has taken care of the mounting

of the slides of material and help in other ways. That the material

is so rich is very largely due to careful work of Dr. Paul Bartsch

during the time he had charge of the collecting work of the Alhafross

in the Philippines. Miss Jennie F. Cushman is responsible for the

large series of species and specimens which are due to her pains-

taking work in patiently picking out the forammifera from the mass

of the bottom samples after they were carefully washed. A con-

siderable portion of the figures were drawn by Mr, Edward Oilman,

whose excellent work speaks for itself. Messrs. Charles B. Ames.

S. N. F. Sanford, and Miss Margaret Birch did much of the card cat-

aloging of records. Miss Jane M. Furber gave much time to the

preparmg of card records and the earlier part of the manuscript.

Especially to Miss Shirley P. Beck are my thanks due for her very

efficient and painstaking work in bringing together in systematic

shape the various parts of the work, preparing the tables of distri-

bution, and generally getting the manuscript into its final form.

Without her careful work it would have been hardly possible to have

gotten the whole into its final shape.

> Cushman, Monograph of the Foraminiiera of the Pacific Ocean, BiUl. 71, U. S. Nat. Mus., pts. X-6,

1910-1917.

» Cushman, Forammifera of the Atlantic Ocean, Bull. 104, U. S. Nat. Mus., pt. 1, 1918; pt. 2, 1920.
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The lack of certain species is perhaps to be based on the lack of

fineness of some of the material available, and if finer material had

been available in some cases undoubtedly numerous records for

smaller species would have been obtained. This is especially notice-

able in the case of small things, such as Lagena, Bolivina, etc., "which

from the work of others should be abundant in the region.

Except for one or two stations in the Sulu Sea and in the region to

the southAvard most of the material came from depths of less than

1,000 fathoms (1,829 meters), and much of it from shallow water.

Some of the shallow water attached species of genera such as Poly-

trema, Homotrema, Sporadotrema, Carpenteria, etc., are undoubtedly

abundant, but the larger mollusca and corals to which they would

have been attached were not usually studied. Certain of these are

probably widely distributed in shallow, warm waters, and where

especially looked for were often found to be abundant.

The general relations of the material to that from other regions

is interesting. The shallow water fauna, that inside of 30 fathoms

(55 meters), is characteristically tropical, most of the genera being

those of similar areas in the general Indo-Pacific region, but many of

the species being distinct. In such locations the foraminifera make
up a large proportion of the bottom samples. Such genera as

Calcarina, Baculogypsina, Siderolites, Operculina, PolystomeUa, Hete-

rostegina, Cycloclypeus, etc., as well as the Miliolidae, are abundant

under such conditions.

There is an individuality to the fauna, however, which at once

separates it from that of the Barrier Eeef region of Australia or of

the shallow water of the Indian Ocean, as mU be noted under various

genera.

In the somewhat deeper water, that from 100 to 300 fathoms

(183 to 549 meters), there is developed a fauna which is very inter-

esting and perhaps dominated largely by an exceptional development

of the Lagenidae. Nodosaria and Cristellaria are very abundant
and represented by numerous and well-developed species and varie-

ties, many of which are new. A good development of Frondicularia

is an interesting find in the region. This fairna is interesting in com-
parison wdth the material obtained by the ClmUenger in 95 fathoms

(173 meters), off Cebu. Some of the species which were described

by Brady from this station have been almost unknown since until

these Albatross dredgings were studied. These species have now
been found to be abundant and characteristic in many parts of the

Archipelago.

In various parts of the region but especially in the colder, deeper

portions, there is an exceptional development of arenaceous forami-

nifera, especially Astrorhizidae and Lituolidae. These, even though

under the Equator, have the characteristic genera and many of the
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species of cold waters in high latitudes. This goes to further prove

the wide distribution of these arenaceous forms in cold waters, tem-

perature instead of depth having the greater control in their distri-

bution.

However, many of the species of these arenaceous foraminifera

were undescribed and their nearest allied species so far as present

distribution is known are far away. These include species of Hali-

physema, Dendroplirya. Bathysiphon, etc. They show what other

observers have found, especially Heron-Allen and Earland in their

work about the British Isles, that arenaceous species often occur in

great abundance in very restricted localities. Certain species of the

above genera at some of the stations made up a very large percent-

age of the foraminifera of the bottom material but were not found

elsewhere.

One of the most interesting stations in the whole of the Albatross

dredgings is D5236, in 494 fathoms (903 meters), Pacific Ocean,

east coast of Mindanao. The bottom material is of a peculiar brown-

ish color and contains a ver}'^ unusual assemblage of species, a large

number of which have been described here as new. A large number

of rare species have also occurred at this station which have not been

found elsewhere in the region. A list of the species from this station

is given, as well as from other stations of exceptional interest to show

the general character of the foraminiferal fauna in some of the various

parts of the area.

Globigerina-ooze is developed in some parts of the Sulu Sea and

in the southern area. This is rather typical in most of its species

but lacks certain ones. This probably may be due to currents

and will be mentioned w^here the Globigerinidae are discussed.

One of the most interesting finds in the region is Nevillin^ coronata,

a very rare species and of especial interest from its relationship to

other Miliolidae. The great abundance of Cycloclijpeiis carpenteri

in certain parts of the area was an unexpected find. It is the largest

of the living calcareous foraminifera.

In general the foraminiferal fauna of the Philippine area is that of

the Indo-Pacific, including the Hawaiian Islands on the east, the

South Sea Archipelagoes, and Australia to the southw^ard, and going

westw^ard to the East Coast of Africa, Madagascar, the Red Sea, and

in some cases, the Mediterranean. This is only in general, however,

and there are many characteristic species of the area which so far as

is now known are limited to this region.

The systematic portion follows, giving the species with notes on

their distribution in the area.



A LIST OF SPECIES FROM ALBATROSS STATION D5179, VICINITY OF
ROMBLON.

Latitude 12° 38^ W^ North; Longitude 122° 06'' 15'^ East. Depth, 37 fathoms
(68 meters). Bottom temperature, 75.7° F. (24.2° C.). Character of
BOTTOM, HRD. S.

FAUNA OF SHALLOW WARM WATER WITHIN THE ARCHIPELAGO.

LrruoLiDAE

:

Reophax scorpiurus.

Textularhdae :

Teoctularia siphonifera.

rugosa.

conica.

gramen.

Vemeuilina spinulosa.

Lagenidae:

CrUtellaria vortex.

dorso-costata

.

schloenbachi.

Polymorphina elegantissiina

.

Globigerinidae :

Glohigerina sacculifera.

aequilateralis.

var. involuta.

Pullenia obliquiloculata.

Rotalhoae:
Spirillina limhata.

var. denticulata.

var. tuberculo-limbata.

Truncatulina refulgens.

Sporadotrema cylindricum.

Homotrenia rubrum

.

Polytrema rniniaceum

.

Calcarina baculatus.

hispida.

Carpenteria proteifonnis.

Siderolites tetraedra.

Pulvinulina lateralis,

elegant,

metiardii.

scabra.

concentrica.

Nummulitidae:

Atnphistegina lessonii.

var. viadagascariensis.

var. radiata.

Operculina bartschi.

philippinensis.

Heterostegina suborbicularis.

Polystomella craticulata.

crispa.

Cydoclgpens guembelianus.

25
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Miliolidae:

Spiroloculina convexiuscida.

grateloupi.

canaliculata.

orbis.

antillarum.

Quinqueloculina agglutinam.

albatrossi.

alveoliniformis.

crassa, var. subcuneata.

parkeri.

rugosa.

Massilina crenata.

Triloculina circularis.

linneiana.

suborbicularis.

torhiosa.

tricarinaia.

Biloculina denticulata.

var. striolata.

Alveolina boscii.

A LIST OF SPECIES FROM ALBATROSS STATION D5201, SOGOD BAY,
SOUTHERN LEYTE ISLAND.

Latitude 10° 10'' 00''^ North; Longitude 125° 04^ W^ East. Depth, 554 fathoms

(1,012 meters). Bottom temperature, 52.8° F. (11.5° C). Character of

bottom, gy. s, m.

FAUNA OF DEEPER, COOLER WATER WITHIN THE ARCHIPELAUO.

Astrorhizidae :

Rhizammina algaej'ormis.

Iridia diaphana.

Proteonina testacea.

Technitella legumen.

LrruoLiDAE

:

Reophax pilulifer.

agglutinatus.

Ammobaculites calcareion

.

cylindricus.

pseudospirale.

Textularhdae :

Textularia abbreviuta.

siphoni/era.

quadrilatera.

porrecta.

Gaudryina bradyi.

Clavulina parisiensis.

Bolivina hantkeniana.

limbata.

punctata.

Bulimina inflata.

aculeata.

pyrula, var. perversa.

ovata.
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Textulariidae—Continued.
Bulimina pupoides.

pyrnla.

subaffivis.

Virgulinn cornvta.

Lagenidae:

Lagena globosa.

laevigata,

gracillimu

.

Cristellaria italica.

cassinoides

.

echinata.

articulata

.

mbmumilligera.

expansa.

calcar.

orbicularis,

costata.

crepidula

.

schloenbachi.

variabilis,

tricannata.

calcarata.

Nodosaria pyrula.

var. semirugosa.

var. longicostcta.

filiformis.

soluta.

inflexa.

consobrina, var. emaciata.

viucronata.

.icalaris.

var. separans.

pauciloculata.

raphamis.

obliqua.

vertebralis.

hirsuta.

var. aculeata.

Frondicularia philippinensis.

annularis, var. longistriata.

Marginulina glabra.

striatula.

Siphogenerina bifrons.

var. striatula.

striata.

raphaniLS.

var. costuldta.

Uvigerina pygmaeu.

tenuistriata.

schwageri.

aculeata.

asperula.

Vaginvlina patens.
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GliOBIGERINIDAE

:

Globigerina inflata.

conglobata.

sacculi/era.

aequilateralis, var. involute

Orhulina universa.

Sphaeroidina dehiscens.

Pullenia obliquiloculata.

Chilostomellidae :

Chilostomella ovoidea.

Allomorphina trigona.

ROTALnDAE:
Discorhis, species?

Planorbulina larvata.

Anomalina polymorphina.

Truncatulina tenuimnrgo.

Rotalia soldanii.

beccarii.

Calcarina hispida.

Pulvinulina crassa.

menardii.

auricula.

Cymbalopora poeyi.

NUMMtTLITIDAE:

Amphistegina lessonii.

Operculina bartschi.

var. plana,

philippinensis .

discoidalis, var. involutu.

Heterostegina depressa, var. tubercalata.

Nonionina boueana.

Pohjstomella craliculatu.

crispa.

MiLIOLIDAE

:

Cornuspira carinata.

Spiroloculina grateloupi.

canaliculata.

tenuissima.

Nodobacularia tibia.

Quinqueloculina lamarckianu.

vulgaris.

Sigmoilina sigmoidea.

schlumbergeri.

Triloculina circular is.

tricarinata.

Biloculina anomala.

comata.

depressa.

Orbitolites duplex.

complanata.
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A LIST OF SPECIES FROM ALBATROSS STATION D5236, PACIFIC OCEAN,
EAST COAST MINDANAO.

Latitude 8° 5(/ 45'^ North; Longitude 126° 26^ 52'' East. Depth, 494 Fathoms
(903 meters). Bottom temperature 41.2° F. (S.l** C). Character of bottom,

fne. gt. 8.

fauna of cool water in moderate depths outsidb the islands.

Astrorhizidae:

Rkabdavimina abyssorum.

duereta.

linearis.

Bathysiphon fdiformis

.

rufus.

rufescais.

Psammosphaerafusca

.

parva .

Proteonina testacea.

Technilella legumen.

Thurammina papillata. var. castanea.

Saccorkiza ramosa.

Tolypammina vagans.

Ammolagena clavata.

Jaculdla acuta,

obtiisa.

Ammodiscus incertus.

Luuolidae:

Reophax nodulosus.

pseudobacillaris

.

8piculotestus.

Honnosina elongata.

ovaliforinis.

Haplostiche dubia.

Haplophragmoides canariensis.

Cyclammina cancdlata.

pusilla.

bradyi.

Lituotuba lihiiformis.

Ammobaculitcs calcareum.

Placopsilina cenomana.

Trochammina squamata.

globigerinifonn is

.

Ammosphaeroidina grandis.

Sphaerainmina ovalis.

TroehamminoidiS proteus.

Textulariidae:

Textularia stricta.

flintii.

quadrilattra

.

rugosa.

excavata.

foliacea.

crassisepta.
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Tbxtulariidae—Continued.

Gaudryina bradyi.

baccata.

chilostoma.

Clavulina communis.

Bigenerina arenacca.

capreolus.

pennatula.

Bolivina sculpturatu.

Pleurostomella altemanis.

subnodosa.

Vemeuilina polystropha.

propiiiqua.

bradyi.

affixa.

Bulimina inflata.

pyrula, var. perversa.

Buliminella elegantissima.

contraria.

Cassidulina subglobosa.

Laoenidae:

Lagena staphyllearia.

alveolata, var. siibstriata.

Cristellaria italica.

cultrata.

Nodosaria laeirigata.

var. striatula.

pyrula.

var. semirugosa.

fiUformis.

soluta.

annulata.

insecta.

insolita.

injlexa.

communis.

consobrina, var. emaciata.

japonica.

antennula.

scalans.

lepidula.

var. hispidula.

subperversa.

spirostriolata.

subtertenuata.

Siphogenerina columellaris.

bifrons, var. striatula.

striata.

XJvigerina pygma^a.

tenuistriata.

Oiculeata.

asperula.

ampullacea.

Vaginulina legumen, var. elegans.

protumida.
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Glokigerinidae:

Globigerina injlata

.

conglobata .

sacculi/era

.

aequilateralis , v:ir. intoluta.

Orbulina universa.

Sphaeroidina dehiscens.

Pullenia quinqueloba.

( 'HILOSTOMELLIDAE

:

Chilostomella grandis.

Rotaliidae:

Ducorbis riigosa.

subobtusa.

saulcii.

Planorbulina larvata.

Anomalina grosserugosa.

ammonoides.

polymorpha, var. cervicornis.

var. siphoni/era.

coronata

.

Truneatu lina refu Ige ns

.

humidis.

imgeriana.

lobatula.

wuelUrstorji

.

praeciacta.

Rotalia soldanii.

broeckhiana. «

calcar.

PulvinnUna procera.

schreibersii.

tnincatulinoides.

pauperata.

tumida.

menardii.

punctulata.

Tetromphalus bulloides.

Nummulitidae:

Operculina bartschi.

var. plana.

var. ornata.

Nonionina pompilioides.

umbilicatala.

Miuowdae:
Comuspira foliacea

.

involvens.

var. substrintula.

crassisepta.

Opthalmidium inconstans.

Spiroloculina costifera.

var. plena,

tenuiseptata.

Planispirina contraria

.

Nodohaeularia tibia.
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MiLioLiDAE—Continued

.

Quinqueloculina apiculu.

vulgaris,

procera.

Massilina arennria.

Sigmoilina sigmoidea.

schlumhergeri.

Triloculina advena.

insignia,

oblonga.

rotundala.

tricarinata.

var. plicata.

trigonula, var. multistriata.

Biloculina irregularis,

lucemula.

comata.

depressa.

vespertilio.

Flintina bartschi.

A LIST OF SPECIES FROM ALBATROSS STATION D5650, GUI-F OF BONI.

Latitude 4° 53' 45^' South; Longitude 121" 29' OC East. Depth, 540 fathoms

(988 meters). Bottom temperature, 40.1° JF. (3.5" C). Character of

bottom, gn. m.

fauna of cold water at moderate depths in the sottthern area.

Abtrorhizidae:

Astrorhiza granulosa.

Rhabdammina abyssorum, var. radiaia.

irregularis.

Balhysiphon ru/us.

Tholosina bulla.

Hyperammina elongata

.

Tolypammina vagans.

Dendrophrya ramosa.

Ammolagena clavata.

Ammodiscus incertus.

LiTUOLrDAE:

Reophax nodulosus.

var. hormosinoidea.

bilocularis.

Flaplosfiche dubia.

Cyclammina cancellata.

compressa.

pauciloculata

.

Ammobaculites calcareum.

cylindricus.

globigeriniforrnis

.

Textulariidae:

Gaudryina flintii.

Clavulina covununis.

Vdlvulina conica.

CasaiduUna subglobosa.
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Laoenidae:

Cristellaria italica.

cassis,

lati/rons.

rotulata.

submamilligera

.

vortex,

helidna.

gibba.

Nodosaria soluta.

consobrina, var. etnaciatji.

japonica.

scalaris.

var. separans.

sublineata,

raphanus.

Uvigerina aculeata.

asperula.

interrupta.

G LOBIGERINIDAE

:

Glohigerina cretacea.

digUata.

conglobata.

Sphaeroidina dehiscens.

Pullenia obliquiloculata.

RoTALnnAE

:

Planorbulina larvata.

Anomalina polymorphina

.

Truncatulina praedncta.

Pulvinulina elegans.

canariensis.

pauperata.

tumida.

menardii.

Miliolidae:

Comuspira carina ki.

Spiroloculina tenuiseptaia.

robusta.

MassUina arenaria.

tricarinata.

valvulans.

Biloculina depressa.

vespertilio.

A LIST OF SPECIES FROM ALBATROSS STATION H4897, SULU SEA, OFF
WESTERN MINDANAO.

Latitude 7° 46' 00''^ North; Longitude 122° OCK OC East. Depth, 1,570 FATHOMa

(2,871 meters). Character of bottom, qy. m., glob.

FAUNA OF DEEP WATER IN THE SULU 8EA.

Lttuolidae:

Reophax dentaliniformis.

guttifer.

Haplophragmoides emadatum.

182152—21 3
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LiTUOLiDAE—Continued

.

Trochammina squamata.

globigerini/ormis

.

Globigerinidae :

Globigerina conglobata.

sacculi/era.

aequilateralis, var. involuta.

Sphaeroidina dehiscens.

Pullenia obliquiloculata.

Miliolidae:

Spiroloculina tenuiseptata.

Sigmoilina schlumbergeri.

In many of the distribution tables no catalogue numbers appear,

as mounts were not made in all cases. Material examined was

recorded. In some of these cases, however, material was subse-

quently mounted and is available for study, even though the num-

bers do not appear in the tables.

A further study of these collections, especially in comparison with

material from the Atlantic and other areas, will probably show^that

I have erred in referring many of the Philippine specimens to already

described species. Notes on such cases wiU be made as^the work

progresses on the western Atlantic collections.



SYSTEMATIC TREATMENT.

Order FORAMINIFERA,

Family ASTRORHIZIDAE.

Subfamily Astrorhizinae.

Genus ASTRORHIZA Sandahl, 1857.

ASTROUHIZA ANGULOSA H. B. Brady.

Astrorhiza angulosa H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p. 48,

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 234, pi. 20, figs. 10-13.—Ccsh-

MAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 20, fig. 1 (in text); Bull. 104;

U. S. Nat. Mus., pt. 1, 1918, p. 10, pi. 3, fig. 2; pi. 4, figs. 1-3.

One specimen referable to this species was found in material

dredged from Albatross station D5331, off western Luzon, 178 fathoms

(325 rriPters): bottom temperature, 54.7° F. (12.6° C).
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Astrorhiza granulosa—Material examined.

Cat.
No.
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north of Celebes ; between Gillolo and Makyan Islands ; Patiente Strait;

Buton Strait; Gulf of Boni; and Florcs Sea.

Rkabdammina ahj&sorum— Material examined.

Cat.
No.

Coll. of-

12740 U.P.N.M.
13289 U.S.N.M.
13969

I

U.S.N.M.

|27*^ |}U.S.N.M.
,o— U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

13968
13970
13971
12742
13972
13973

13974
13975
13976
13977

13978
13979
12739
13980
13981

13982
12738
13983

13984

No. of

speci

U.S.N.M. 6
U.S.N.M.! 7

U.S.N.M. 1

U.S.N.M. C

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U-V.N.M.

Localit.v.

D.5236..
D.5259..
D52(';i .

.

05272..

D.5277..
D5:W..
D5331..
1)5348..
D542-i .

.

1)5425..
D5438..
D5429..
I)54."9..

D.5447..
D5449.

.

D5454..
D54fiO..
D5467..
D5469..
D5470..
D5538..
D5576..
D55S5.

.

IJ.5612..

D5li21 .

.

D5630..
D5640..
D5G51..
D5658..
D.5608..

80 50 45 N.
11 57 30 N.
12 30 55 N.

14 00 00 N.

13 49 15 N.
20 37 00 N.
15 36 45 N.
10 57 45 N.
9 37 05 N.
9 37 45 N.
15 54 42 N.
9 41 30 N.

15 58 15 N.
13 28 00 N.
13 21 36 N.
13 12 00 N.
13 32 30 N.
13 .35 27 N.
13 36 48 N.
13 37 30 N.
9 08 15 N.
5 25 56 N.
4 07 00 N.
38 00 N.
15 00 N.

.56 30 S.;

4 27 00 S.;

4 43 50 S.;

3 32 40 S.;

2 28 15 S.;

126 26 52 E .

.

121 42 15E ..

121 54 24 E .

.

120 22 30 E .

.

Depth
in

fath-

oms.

120 14
115 43

119 47
lis 38
121 12
121 II

119 44
118 50
119 40
123 46
124 00
123 50
123 58
123 37
123 38
123 41
123 23

120 03
118 49
121 45
124 35

45 E .

.

OOE ..

45E ..

15E ..

37E ..

OOE ..

42E ..

22E ..

20E ..

18 E .

.

38 E .

.

30E ..

06E ..

18E ..

24E ..

09 E .

.

20E ..

39 E .

.

54 E .

.

40E ..

OOE ..

128 05 OOE...
122 55 40 E...
121 23 24 E...
120 31 30 E...
lis 49 OOE...

494
312
145

118

80
208
178
375
340
495
297
766
940
310
300
153
565
480
500
500
256
277
476
750
298

569
24
700
510
901

Bot-
tom
tem-
pera-
tures.

° F.
41.2
49.3

58.6
50.5
54.7
56. 4

50.4
49.4
46.

2

36.7
4.5.3

5-3.3

.53.3

41.1

Character of
bottom.

fne. gy. s . . . CommoD.
gy. m., glob . Common,
s. ra Few.

Abundance.

m. sh., Co.

.

fne. s

gy. m. s . .

.

s. sh. m
Co.,s
CO. s

gy. m., CO. s

gn. m
gn. m
gn. m
gn.m

gy- m
gy. m. (m.b.)
gn.m. (net).

gy.ni.

38.7
41.2
38.2

gv. & bk. s.

(m.b.).
CO. s. m
s. brk. sh
gn.m
gy-m
gy-ni

Common.
Few.
Rare.
Rare.
Frequent.
Rare.
Rare.
Several.
Several.
Several.
Rare.i^
Several.

Few.
Rare.
Rare.
Rare.

Rare.
Common.
Rare.

RHABDAMMINA ABYSSORLM W. B. Carpenter, vcr. RADIATA Cushman.

Plate 1, fig. 3.

Rkabdammina abyssorum, var. radiata Cushman, Proc. U. S. Nat. Mus., vol. 51,

1917, p. 652.

Description.—Test with a globular central chamber from which

radiate numerous arms, with annular constrictions, largest diameter

near the central chamber thence tapering toward the outer end; wall

of fine texture, smooth, reddish-brown in color.

Type specimen.—Cat. No, 9101, U.S.N.M., from Albatross station

D5654, Gulf of Boni, 805 fathoms (1,459 meters), bottom tempera-

ture 38.3° F. (3.3° C).

Specimens were also frequent at D5650, 540 fathoms (988 meters),

bottom temperature 40.1° F. (4.5° C), and D5651, 700 fathoms

(1,280 meters) bottom temperature 38.7° F. (3.7° C), both in the

Gulf of Boni, and D5640, Buton Strait, 24 fathoms (44 meters).

This certainly seems to be very different from the ordinary form

of the species, the number of arms being as many as eight, the annular
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constrictions and rapidly tapering arms also being distinctive char-

acters. It was found only in this restricted region south of the

Equator.
Rhabdammina abyssorum, var. radiata—Material examined.

Cat.
No.
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Rhabdammina irregularis—Material eocamined.

Cat.
No.
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RHABDAMMINA LINEARIS H. B. Brady.

Plate 1, fig. 4.

fthabdammina linearis H. B. Bhady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 37,

pi. 3, figs. 10, 11; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 269, pi. 22,

figF. 1-6.—CusHMAN, Bull. 71, U. S, Nat. Mus., 1910, p(. 1, p. 28, fige.

14a-/ (in text); Bull. 104, U. S. Nat. Mue., pt. 1, 1918, p. 19, pi. 7, figs. 2-5.

Typical specimens of this species were obtained at nine stations

with a rather different distribution from the preceding species, being

more widely scattered: Off Manila Bay; Bouro Island; Jolo Sea; north

of Celebes; Palawan Passage; and Patiente Strait. In depth these

range from 297 to 1,105 fathoms (543 to 2,021 meters). The bottom
temperatures where given range from 41.2° to 56.4° F. (5.1° C. to

13.5° C).

Some of the specimens are very perfect and of large size. In a

few cases the bottom material is recorded as coral sand, rather an

unusual bottom condition for this species.

Rhahdammina linearis— Material examined.

Cat.
No.
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565 fathoms (1,074 meters). The bottom temperature is not re-

corded for either of these stations.

This species is much larger than M. cylindnca H. B. Brady and

has a tapering instead of a cyhndrical form.

Marsipella gigantea— Material examined.

Cat.
No.
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Distribution.—This species occurred in considerable numbers from

several stations as follows: Albatross station D5236, in 494 fathoms

(903 meters) east coast of Mindanao; D5460, in 565 fathoms (1,074

meters), east coast of Luzon; D5468 in 569 fathoms (1,081 meters),

east coast of Luzon; D5567, in 268 fathoms (490 meters), north of

Tawi Tawi, bottom temperature 52° F. (11.1° C); D5580, in 162

fathoms (297 meters), off Darvel Bay, Borneo, bottom temperature
55.8° F. (13.2° C); D5585, in 476 fathoms (870 meters), Sibuko Bay,

Borneo, bottom temperature 41.1° F. (5° C); D5591, in 260 fathoms

(476 meters), same locality; D5619,in 435 fathoms (796 meters), in

Molucca Passage; D5622, in 275 fathoms (503 meters), between
Gillolo and Makyan Islands; D5625, in 230 fathoms (421 meters),

between Gillolo and Kayoa Islands, and D5668, in 901 fathoms (1,648

meters), in Flores Sea.

The specimens of the deeper, colder waters are larger and better

developed than those in the shallower, warmer waters. Practically

all the stations are in the deeper waters outside the protected waters

of the Archipelago proper.

The texture of the wall is very different in appearance in this

species from any of the others in the region.

Bathysiphon Jiliformis—Material examined.

Cat.
No. Coll. of-

No. of
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Distribution.—Specimens have occurred at several Alhotross sta-

tions off the east coast of Luzon; Jolo Sea; Gulf of Tomini, Celebes;

off Bouro Island; and Gulf of Boni. These stations range in depth
from 310 to 1,181 fathoms (567 to 2,160 meters), the average being

744.3 fathoms (1,360 meters). The bottom temperatures where given

average 41.2° F. (5.1° C).

This species has a very difl'erent texture from the preceding, the

wall being hard, the sponge spicules instead of being irregularly felted,

are arranged longitudinally and cemented with a hard, siliceous

cement with a smooth, polished surface.

'
Bathysiphon rufus—Material examined.

Cat.
No.
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BATHYSIPHON FLAVIIJUS de Folin.

Bathysiphon flavidum de Foiin, Actes Soc. I.inn. Bordeaux, vol. 40, 1886, p. 279,

pi. 6, figs. 5a~c.

Desa^ptio7i.—Test elongate, subcylmdricaL nearly straight, marked
by annular lines and areas of growth, wall smooth, liard but not pol-

ished, light yellowish-brown except at the apertural end. whicli wlien

complete is somewhat rounded and lighter colored.

Diameter 1-2 mm. ; length up to 25 mm.
Distribution.—The species occurred usually in considerable num-

bers at the following Albatross stations: D5438: in 297 fathoms (543

meters X, bottom temperature 46.2° F. (7.7° C), and D5439,.in 940

fathoms (1,719 meters), bottom temperature 36.7° F. (2.6° C),

both off the west coast of Luzon; D5447, in 310 fathoms (567 me-
ters), bottom temperature 45.3° F. (7.2° C); D5460, in 565 fath-

oms (1,074 meters); D5468, in 569 fathoms (1,081 meters); D5469, in

500 fathoms (914 meters), and D5470, in 560 fathoms (1,024 meters\

all off the east coast of Luzon; and D5622, in 275 fathoms (503 me-
ters), between Gillolo and Makyan Islands.

This material seems to agree very well with de Folin's description

and figure of this species. It is smooth but not polished, hard and

not felted as in B. jilijormis.

Bathysiphon flavidus— Materia I examined.

Cat.
No.
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Makyan Islands; and D56G8 in 901 fathoms (1,648 meters). Macassar
Strait, bottom temperature 38.2' F. (3.3° C).
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PSAMMOSPHAERA PARVA Flint.

Plate 2, fig. 7.

Psammosphaera parva Flint, Rep. U. S. Nat. Mus., 1897 (1899), p, 268, pi. 9, fig.

1.—Rhumbler, Arch. Protistk., vol. 3, 1903, p. 242, fig. 77 (in text).—Cush-
MAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 36, figs. 29, 30 (in text); Bull.

104, U. S. Nat. Mus., pt. 1, 1918, p. 35, pi. 12, figs. 4-6.

Psammosphaera fusca (part) H. B. Bradt, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 250, pi. 18, fig8.'2-4 (not 1, 5-8).

Typical specimens of this species occurred at D5236, Pacific Ocean,

east coast of Mindanao, 494 fathoms (963 meters), bottom tem-
perature 41.2° F. (5.1° C); D5259, off northwestern Panay, 312
fathoms (571 meters), bottom temperature 49.3° F. (9.6° C); D5300,
China Sea, vicinity of southern Luzon, 265 fathoms (485 meters),

and D5601, Gulf of Tomini, Celebes, 765 fathoms (1,399 meters).
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Genus SACCAMMINA W. B. Carpenter, 1869.

SACCAMMINA SPHAERICA G. O. Sara.

Saccammina sphaerica M. Sars, Forh. Vid. Selsk. Christiania, 18C8 (18C9), p. 248

(nomen nudum).—G. 0. Sars, Forh. Vid. Selsk. ChriBtiania, 1871, p. 250.

—

H. B. Brady, Kep. Voy. Challenger, Zoology, vol. 9, 1884, p. 253, pi. 18, figs.

11-15, 17.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 39, figa. 33-36

(in text); Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 44, pi. 16, figB. 4-5; pi.

19, figs. 2-5.

The typical form of this species has been seen but twice in this lot

of material. It occurred at Albatross station D5260, off southeastern

Mindoro, 234 fathoms (428 meters), bottom temperature 51.4° F.

(10.7° C), and D5447, off the eastern coast of Luzon, 310 fathoms

(567 meters), bottom temperature 45.3° F. (7.2° C).

Saccammina sphaerica—Material exaviined.

Cat.
No.
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Genus PROTEONINA Williamson, 1858.

PROTEONINA DIFFLLGIFOKMIS (H. B. Brady).

Reopkax dijjlugiformis H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 51,

pi. 4, figs. 3a, b; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 289, pi. 30,

figs. 2-4 (not ], 5).

Proteonina difflxigiformis Rhumbler, Arch. Protistk., vol. 3, 1903, p. 245, figd.

80a, 6.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 41, figs. 40, 41 (in

text); Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 47, pi. 21, figs. 1, 2.

The only stations at which this species occiuTed were Albatross

D5126, Sulu Sea, vicinity southern Panay, 742 fathoms (1,357

meters), bottom temperature 49.5° F. (9.7° C); D5300, 265 fathoms
(485 meters), China sea, vicinity southern Luzon, no bottom temper-

ature; and D5526, between Siquijor and Bohol Islands, 805 fathoms

(1,459 meters), bottom temperature 52.3° F. (11.2° C).

As this material is typical it is very probable that the species

occurs more widely distributed, but is missing on account of the

lack of very fine material from most of the stations.

Proteonina difflugiformis— Material examined.

Cat.
No.



50 BUULETIN 100, UNITED STATES NATIONAL MUSEUM.

PROTEONINA TESTACEA (Flint).

Reophax difflugiformis H. B. Brady, var. testacea Flint, Rep. U. S. Nat. Mus., 1897

(1899), p. 273, pi. 16, fig. 1.

Proteonina testacea Cushman, Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 49, pi. 20,

figs. 1-4.

At the following six stations this species occurred, at some in very
considerable numbers; D5201, Sogod Bay, southern Leyte, 554 fath-

oms (1,012 meters), bottom temperature, 52.8° F. (11.5° C); D5236,
Pacific Ocean, east coast of Mindanao, 494 fathoms (903 meters), bot-

tom temperature, 41.2° F. (5.1° C); D5259, off northwestern Panay,
312 fathoms (571 meters), bottom temperature, 49.3° F. (9.6° C);
D5281, China Sea, vicinity southern Luzon, 201 fathoms (368 meters),

bottom temperature, 50.4° F. (10.2° C); D5470, east coast of Luzon,
San Bernardino Strait to San Miguel Bay, 560 fathoms (1 ,024 meters)

;

and D5613, north of Celebes, 752 fathoms (1,375 meters).

These specimens, occurring in material containing a considerable

number of Globigerinidae, are made almost entirely of such tests.

The aperture is at the end of a definite and somewhat produced neck.



FORA.MINIFERA OF THE PHILIPPINE AND ADJACENT SEAS. 51

what would be expected from the distribution of this species else-

where.

These specimens shovr the typical structure of long acerate spicules

arranged lengthwise of the test in the outer layer, and those of the

inner layer arranged horizontally around the interior at right angles

to those of the outside.
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Genus THURAMMINA H. B. Brady, 1879.

THURAMMINA PAPYRACEA Cushnian.

Plate 3, fig. 3.

Thurammina 'papijracea Cushman, Proc. U. S. Nat. Mus., vol. 44, 1913, p. 637, pi. 79,

fig. 4.

Description.—Test spherical, wall extremely thin and delicate,

composed of line sand grains, sponge spicules and abrownish cement;

apertures very small and inconspicuous.

Diameter 1.5 mm.
Type specimen.—(Cat. No. 8511, U.S.N.M.) from Albatross station,

D5613, north of Celebes, 752 fathoms (1,375 meters).

This is a large species with a paper-thin wall and very inconspicu-

ous apertures.

Specimens were foimd at the following six stations: D5469, east

coast of Luzon, 500 fathoms (914 meters); D5470, the neighboring

station, 560 fathoms (1,024 meters); D5612, Gulf of Tomini, Celebes,

750 fathoms (1,370 meters); D5613, 752 fathoms (1,375 meters);

D5637 south of Patiente Strait, 700 fathoms (1,280 meters); and
D5668 Macassar Strait, 901 fathoms (1,648 meters). The bottom
temperature was given in but one case—D5668, 38.2° F. (3.4 C.°)

Thurammina papyracea—Material examined.

Cat.
No.

Coll. of—

12791 U.S.N.M.
12792 U.S.N.M.
12793 U.S.N.M.S }U.S.N.M.

12795 U.S.N.M.
12796 U.S.N.M.

No. of

speci-
mens

Station. Locality.

D5469...I 13 36 48 N.; 123 38 24 E.

D5470...i 13 37 30 N.; 123 41 09 K.
D5612... 38 00 S.; 121 45 40 E.

D5613...! 12 00 S.; 121 44 00 E.

D5637... 3 53 20 S.; 126 4S OOE.
D5668... 2 28 15 S.; 118 49 00 E.

Depth
in

fath-
oms.

500
560
750

700
901

Bot-
tom
tem-
?era-
ure.

Character of

bottom.

gn. m.

gy-m.

gy. ih-

gy-m.

Abimdan.^e.

Rare.
Rare.
Few.

Few.

Few.
Few.

THURAMMINA PAPILLATA H. B. Brady, var. CASTANEA Heron-Allen and Earland.

Thurammina papillata H. B. Brady, var. castanea Heron-Allen and Earland,

Journ. Roy. Micr. Soc, 1917, p. 545, pi. 26, figs. 14-18; pi. 29, fig. 17.

There is a single specimen from D5236, Pacific Ocean, east coast

of Mindano, in 494 fathoms (903 meters) which has a reddish-brown

color and numerous blunt papillae, with n very fine opening at the

end of each.

This is evidently the variety which Heron-Allen and Earland de-

scribe and figure in the above reference. No other specimens refer-
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able either to this variety or to the species were found in the region,

all others being referred to our species, T. papyracea.

Thurammina papillata, var. castanea—Material examined.

Cat.
No.
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HYPERAMMINA FRIABILIS H. B. Brady.

Plate 3, fig. 4.

Eyperammina elongata H. B. B..iady (part), Ann. Mag. Nat. Hist., ser. 5, vol. 1,

1878, p. 433.

Eyperammina friabilis H. B. Brady, Rep. Voy. Challenger, Zoologj', vol. 9, 1884,

p. 258, pi. 23, figs. 1-3, 5, 6.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910,

p. 62, fig. 76 (in text); Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 75, pi. 29,

figs. 1-3.

Very flue and complete specimens, showing the prolocukim intjict,

were fomid at a number of stations in the region.

It is worth nothig here that in the Atlantic H. friabilis was found

in comparatively warm waters, while H. suhnodosa was limited to

very low temperatures. As all these stations in the Philippine area

here noted have relatively high temperatures, the frequency of H^

friahilis and complete lack of H. subnodosa is very significant.

The localities for this species in the region include Cluna Sea, off

Hongkong; Palawan Passage; Jolo Sea; eastern Palawan; between

Leyte and Mmdanao; between Negros and Siquijor; north of Celebes;

off Bouro Island; and m Buton Strait.

Hyperammina friabilis—Material examined.

Cat.
No.
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III addition there were scattered stations covering the whole area

rather well.

It will be noted that the bottom temperatures from some of these

stations were relatively high and yet much of the material was from

deep water. A number of specimens were obtained with the pro-

loculum intact. There seem to be both microspheric and megalospheric

forms with smaller but longer and more branching tubes, and the

latter form of the specimens showed tubes twice branched. There

is some considerable variation in regard to the comparative amount
of included spicules.

Saccorhiza ramosa—Material examined.

Cat.
No.
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ulifera, TrocMmmina iurhinaia, HaplopJiragmoides suhglolosum, Am-
modiscus incertus, BatJiysiphon and Bigenerina.

The localities include the east and west coasts of Luzon; east

coast of Mindanao, Palawan Passage; Sibuko Bay, Borneo; north of

Celebes; Molucca Sea; Gulf of Boni; and Flores Sea.

Tolypammina vagans—Material examined.

Cat.
No.
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all the specimens seen, and the complete test must be considerably

larger. There is some variation in the color and texture of the wall

and the comparative amount of spicules, depending somewhat upon

the bottom conditions. All the stations are in faMy deep water com-

pared with the shore conditions under which the other two known
species were found. Usually specimens were very numerous, making

up the large mass of the dredged material at the type station.

Dendrophrya ramosa—Material examined.

Cat-
No.
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Distribution.—T3^pe specimen (IJ.vS.N.M. No. 9102) from Albatross

station D5670 in 1.181 fathoms (2,160 meters), Macassar Strait,

bottom temperature 38.2° F. (3.4° C). It also occurred at D5622,
in 275 fathoms (503 meters), between Gillolo and Makyan Islands

and at D5619 in 435 fathoms (796 meters), Molucca Passage. At
this last station it was very abundant, so much so that it might
almost be called a DendropJirya attenuata bottom, as this made up
the great mass of the washed material at this station.

Dendrophyra attenuata.— Material examined.

Cat.
No.
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Genus JACULELLA H. B. Brady, 1879.

JACULELLA ACUTA H. B. Brady.

Plate 3, fig. 7.

Jaculella acuta H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 35, pi. 3,

figs. 12, 13; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 225, pi. 22, figs.

14-18.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 70, figs. 90, 91 (in

text); Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 84, pi. 32, fige. 1-4.

Specimens of this species have been noted from five stations in the

material examined: D5212, east of Masbate Island. 108 fathoms (198

meters), bottom temperature 59.9° F. (15.5° C); D5236, east coast

of Mindanao, 494 fathoms (90.3 meters), bottom temperature 41.2° F.

(5.1° C.);D5259, off northwestern Panay, 312 fathoms (571 meters),

bottom temperature 49.3° F. (9.6° C.) ;D5454, Jolo Sea, 153 fathoms

(279 meters), and D5467, east coast of Luzon, 480 fathoms (878

meters); bottom temperatures in the last two cases not recorded.

The specimens were typical, and at station 05212 were fairly

numerous.
Jaculella acuta— Material exaviin-ed.

Cat.
No.
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Genus SAGENINA Chapman, 1900.

SAGENINA FRONDESCENS (H. B. Bradj ).

Plate 9, fig. 1; plate 14, fig. 1.

Sagenella/rondescens H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 41,

pi. 5, fig. 1; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 278, pi. 28, fige. 14,15.

Sageninafrondescens Chapman, Journ. Linn. Soc, vol. 28, 1900, p. 4, pi. ] , fig. 1.

—

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 71, fig, 93 (in text).

Occurring as single specimens, or, at most, rarely, this species has

been noted from three stations: Dol52, Sulu Archipelago, Tawi Tawi
Group, 24-34 fathoms (44-62 meters); D5192, off north Cebu Island,

32 fathoms (58 meters); D5217, between Burias and Luzon, 105

fathoms (193 metere), bottom temperature 63.1° F. (17.2° C).
As previous records indicate this seems to be a species frequent-

ing shallow, warm water. It is easily overlooked and is probably

much more common in the region than the records indicate,

Sageninafrondescens— Material examined.

Cat.
No.
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Sagenina divaricans—Material examined.

Cat.
No.
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Ammolagena ciavata— Material examined.

Cat-
No.
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If record had been kept of other cases where a few megalospheric

specimens were found and no microspheric ones, the preponderance

of megalosplieric specimens would be much greater.

Ammodiscus incertus— Material examined.

Cat.
No.

13927
12632
12633
12634
12635
13922

13923

12636

13919
13921
13934

13924

13920

13930
12638
13925

13933
12639
13926
13929
12629
12637

13932
13918
13928

13948
13931
12630

Col!, of-

U.S.N.M.

kT.S.N.M.

U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci-

mens

6
10+
9
6

10+

Station.

D5121.

Id5236.

D5259.
D5268.
D5272.
D5282.
1)5331.
1)5348.

D5385.
D5424.
D5428.
D5429.
D5438.
D5439.
1J5445.

D5446.
D5447.
D5449.
D5460.
D5467.
1)5567.

D.5574

.

D5585.
D5.586.
D5590.

Locality.

13 27 20 N.; 121 17 45 E...

8 50 45 N.: 126 26 52 E..

11 57 30 N.;
13 42 00 N.;
14 00 00 N.;
13 53 00 N.;
15 36 45 N.;
10 57 45 N.;
13 24 50 N.;
9 37 05 N.;
9 13 00 N.;
9 41 30 N.;
15 54 42 N.;
15 58 15 N.;
12 44 42 N.;
12 43 51 N.;
13 28 00 N.;
13 21 36 N.:
13 32 30 N.:
13 35 27 N.;
5 48 00 N.;
5 30 45 N.;
4 07 00 N.;
4 06 50 N.;
4 10 50 N.;

121 42 15 E..
120 57 15 E..
120 22 30 E..
120 26 45 E..
119 47 45 E..
118 38 15 E

.

123 03 70 E..
121 12 37 E..
118 51 15 E..
118 50 22 E..
119 44 42 E..
119 40 20 E..
124 59 50 E..
124 59 IS E..
123 46 18 E..
124 00 30 E..
123 58 06 E..
123 37 18 E..
120 33 45 E..
120 07 57 E

.

118 49 54 E.
118 47 20 E..
118 39 35 E..

fJS, tem-

"™^- ture.

D5630...: 56 30 S.; 128 05 00 E..

D5637.
D5639.
D5640.
D5650.
D5656.
D5658.
D5667.
D5668.
H4S97.

3 53 20 S.;

3 54 50 S.;

4 27 00 S.;

4 53 45 S.;

3 17 40 S.;

3 32 40 S.;

2 56 00 S.;

2 28 15 S.;

7 46 00 N.:

126 48 00 E .

.

123 27 20 E .

.

122 55 40 E .

.

121 29 00 E..
120 36 45 E .

.

120 31 30 E .

.

118 47 .30 E .

.

118 49 00 E..
122 00 00 E..

108

494

312
170
118
248
178
375
327
340

1,105
766
297
940
383
300
310
300
565
480
268

476
347
310

569

700
1,500

24

540
484
510
367
901

1,570

41.2

49.3

'57.'4'

47.4
54.7
56.4
02.4
50.4
49.7

46.2
36.7
44.3

52.0

41.1
44.0
44.3

40.1
41.2
41.2
41.7
38.2

Character of

bottom.

dk. gn. m

.

fne. gy. s..

gy. m., glob.
s.p
m. sh., CO. s.

dk. gy.s
s., sh., m...
CO. s

gy- m
CO. s

gy-m
gn. m
gn.m
gn.m
gn. m., s...
gn.m
gn.m

gy-m
gy.m.(m.D.)

gy-m
gn-m
gn.m., s

CO. s., m
gy. m
gy-m
s., brk. sh...
gn. m
gy-m
gy-m
gy. s., m....
gy-m
gy. m., glob

.

Abundance.

Few.

Common.

Common.
Few.

Rare.
Rare.
Few.

Few.
Few.
Rare.

Few.
Rare.
Few.
Rare.

Rare.
Few.
Rare.
Rare.

Common.

Few.
Rare.
Rare.

Rare.
Rare.
Few.
Few.

AMMODISCUS INCERTUS d'Orbigny, var. DISCOIDEUS Cushman.

Plate 5, fig. 3.

Ammodiscus incertits, x&.r. discoideiis Cushman, Proc.

1917, p. 652.

Nat. Mus., vol. 51,

Description.—Variety differing from the typical in having the

sides rapidly increasing in diameter, the width of the coils in side

view very much less tlian in the typical, and the border in apertural

view very broadly rounded, the periphery oftentimes nearly straight

in the central portion.

Diameter of microspheric specimens up to 2.5 mm.
Distribution.—^Type-specimen (U.S.N.M. No. 9103) from Albatross

station D5658 in 510 fathoms (933 meters), Gulf of Boni, bottom

temperature 41.2° F. (5.1° C). It also occurred at D5272, China

Sea, vicinity southern Luzon, 118 fathoms (203 meters), bottom tem-

perature, 57.4° F. (14.1° C); D.5582, in 890 fathoms (1,628 meters),
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off Darvel Bay, Borneo, bottom temperature 38.3° F. (3.5° C.)

;

D5585, Sibuko Bay, Borneo, 476 fathoms (871 meters), bottom tem-
perature 41.1° F. (5° C); D5591, in 260 fathoms (480 meters),

Sibuko Bay, Borneo; Do651, in 700 fathoms (1,280 meters); and
D5656, in 484 fathoms (885 meters), both in the Gulf of Boni.

The microspheric form of the variety is only about half the size of

the microspheric form of the typical.

Ammodiscus incertus, var. discoideus—Material examined.

Cat.
No.
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found at the neighboring station D5639, Molucca Sea, 1,560 fathoms

(2,853 meters).

Aschemonella catenata—Material examined.

Cat.
No.
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REOPHAX PILULIFER H. B. Brady.

Plate 12, fig. 1.

Reophax pilulifera H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

292, pi. 30, figs. 18-20.—CusHMAN, Bull. 71, U. S. Nat. Mua,, pt. 1, 1910, p. 85,

figs. 117, 118 (in text).

This species has occurred at 13 stations in the region, usually but

few specimens occurring at any station.

The stations are all in less than 1,000 fathoms (1,829 meters),

excepting one, D5637, in 1,560 fathoms (2,853 meters), while from

the dhallenger records Brady makes the statement that it "appears

to be peculiar to deep water," most of the records from that material

being of considerable depths.

The following localities are represented by the specimens: Sulu

Sea, off southern Panay; China Sea, off Luzon; east coast of Luzon;

between Siquijor and Bohol Islands; Sibuko Bay, Borneo; and be-

tween GiUolo and Makyan Islands.

After an examination of material from one of the original stations

in the Porcupine dredgings it seems probable that many of the

records for this species represent other species. The Philippine

specimens are smaller than those of the Porcupine material and are

not typical.

Reophax pilulifer—Material examined.

Cat.
No.
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Owing to the weakness of the stolonlike connections between the

chambers it is rare for more than two or three chambers to be found

connected in dredged material. In the North Pacific material spec-

imens were found which appeared to have the proloculum intact

but the Challenger material showed none with the proloculum pres-

ent. Single chambers with the stolonlike tubes are the most com-

mon condition.
Reophax distans— Material examined.

Cat.
No.
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REOPHAX DENTALINIFORMIS H. B. Brady.

Plate 12, fig. 4.

Reophax dentaliniformis H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881,

p. 49; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 293, pi. 30, figs. 21, 22.—
CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 87, fig. 121 (in text).

Specimens from this region are not quite typical, having as a rule

the chambers shorter and more rotund than in the type, but there is

some variation. Most of the stations are in more than 250 fathoms

(457 meters) and it is most frequent and best developed in material

from those stations which have the greater depth and the lower

temperatures.

Hitherto the records for this species have been almost exclusively

from deep waters, but more than half of these noted here are less

than 500 fathoms (914 meters).

The localities for this species include Chma Sea off Luzon ; between
Negros and Siquijor; Sibuko Bay, Borneo; Gulf of Tomini, Celebes;

north of Celebes; and off Bouro Island.

Reophax dentaliniformis—Material examined.

Cat.
No.
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ured by Brady in the Challenger Report. At D5236 it occuiTed

abundantly in 494 fathoms (903 meters).

Reophax nodulosxis— Material examined.

Cat.
No.



70 BULLETIN 100, UNITED STATES NATIONAL MUSEUM.

Mindanao, 1,570 fathoms (2,871 meters), no bottom temperature

given; and D5637, vicinity Bouro Island, 700 fathoms (1,280 meters),

no bottom temperature given.

Reophax guttifer—Material examined.

Cat.
No.
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latitude, is remarkable, as the other records are for depths of more
than 1,500 fathoms (2,743 meters).

Reophax cylindricu^—Material examined.

Cat.
No.
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in the bottle had become so obliterated that it was impossible to

read it. Therefore it can only be recorded as occuriag in the region.

The figure of this specimen is given.

Reophax findens—Material examined.

Cat.
No.
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REOPHAX HORRIDUS Cushman.

Plate 13, fig. 3; plate 18, figs. 3, 4.

Reophax horrida Cushman, Proc. U. S. Nat. Mus., vol. 42, 1912, p. 229, pi. 28,

figs. 3, 4.

Description.—Test elongate, of several chambers, with a nearly

straight axis, chambers gradually increasing in size; wall arenaceous,

with an abundance of included sponge spicules so arranged as to give

a bristly appearance to the exterior of the test; aperture terminal,

with a well-developed neck.

Length about 3 mm.
This species occurred at D5582, vicinity of Darvel Bay, Borneo,

890 fathoms (1,628 meters), bottom temperature 38.3° F., (3.4° C),

and D5630, south of Patiente Strait, 569 fathoms (1,081 meters).

This species differs from others described in the character of the

wall, the great number of included spicules bristling in all directions

giving a spiny appearance to the wall.

Reophax horridus—Material examined.

Cat.
No.
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Reophax agglutinatus—Material examined.

Cat.
No.
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Luzon or in the region south of the Equator, north of Celebes. These

range in depth from 260 to 901 fathoms (475 to 1,648 meters), most of

the stations, however, being over 500 fathoms (914 meters). The
bottom temperatures of these stations range from 38.2° to 56.4° F.

(3.4° C. to 13.5° C), but are given in a very few of those stations at

which the species occurs.

Hormosina globulifera—Material examined.

Cat.
No.
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38.°2 F. (3.4° C). This is the only station at which it occurred in

the region.

Hormodna normanii—Material examined.

Cat.
No.
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thence gradually narrowing toward the apertural end; wall rather

thick, composed of fine material with much cement, smoothly finish-

ed; aperture rather small, elliptical; color reddish-brown, lighter

about the aperture.

Length 5 to 10 mm.
Several specimens of this species were found at D5236, oft' the east

coast of Mindanao, 494 fathoms (903 meters), bottom temperature

41.2° F. (5°.l C).

This species is much more elongate in regard to its entirety and

in its individual chambers than other species of the genus. Its

nearest related species seems to be Hormosina carpenteri H. B.

Brady, but the curvature of the test and the shape of the chambers

is very different.

Hormosina elongata—Material examined.

Cat.
No.
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Genus HAPLOSTICHE Reuss, 1861.

HAPLOSTICHE DUBIA (d'Orbigny).

Plate 13, figs. 8, 9.

" Orthoceratia Zoophytica minuscula" Soldani, Testaceographica, vol. 1, pt. 2,

1791, p. 93, pi. 98, fig. A.

Nodosaria dubia d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 252, No. 10.

Lituola dubia Parker, Jones, and H. B. Brady, Ann. Mag. Nat. Hist., ser. 4,

vol. 8, 1871, p. 263, pi. 9, fig. 30.

Lituola soldanii Jones and Parker, Quart. Journ. Geol, Soc, vol. 16, 1860,

p. 307, no. 184.

Haplostiche soldanii H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 318, pi. 32, figs. 12-18.

Haplostiche dubia Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 96, figs.

140, 141 (in text).

This species is rather common in many parts of the region. Both
microspheric and megalospheric forms of the species occurred usual-

ly at the same station. Tlie microspheric form attains a much larger

size, as is usual. The aperture in the larger specimens becomes

decidedly complex, the teeth assuming a dendritic form. The smaller

megalospheric specimens usually have a much simpler form of aper-

tural teeth. In the development of a specimen there is a change

from a simple tooth in the earlier chambers through gradual changes

to the complex aperture of the adult.

In depth the stations range from 37 to 540 fathoms (67 to 987

meters), and bottom temperatures from 40.1° to 59.0° F. (3.5° to

15° C), but most of the temperatures are above 50° F. (10° C).

Haplostiche dubia—Material examined.

Cat.
No.
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Subfamily Trochammininae.

Genus TROCHAMMINOIDES Cushman, 1910.

TEOCHAMMINOIDES FROTELS (Karrer).

Trochammina proteus Karrer, Sitz. kaie. Akad. Wiss. Wien, vol. 52, (Abth. 1),

1865 (1866), p. 494, pi., fig. 8 (not 1-7).—H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 341, pi. 40, figs. 1-3.

Trochamminoides proteus Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 98,

figs. 142-144 (in text).

There is a single specimen which has less than the usual number of

chambers in the last-formed whorl. Otherwise it seems typical in

the character of its wall and general appearance.

Trochamminoides protetta—Material examined.

Cat.
No.
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HAPLOPHRAGMOIDES EMACIATUM (H. B, Brady).

Haplophragmium emaciatum H. B. Brady, Rep. Voy. Challenger, Zoology, vol. y,

1884, p. 305, pi. 33, figs. 26-28.

Haplophragmium compressum Millett (not Haplophragmium compressum Goes),

Journ. Roy. Micr. Soc, 1889, p. 359, pi. 5, fig. 8.

Haplophragmoides emaciatum Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910,

p. 102, figs. 150-152 (in text).

This species occurred in the material from but four stations. These

were all in deep water in the Sulu Sea, in bottom material of Glob-

igerina-ooze off Celebes, and Bouro Island. The stations are: D5127,

Sulu Sea, vicinity southern Panay, 958 fathoms (1,752 meters),

bottom temperature 50.1° F. (10° C); H4897, Sulu Sea, off western

Mindanao, 1,570 fathoms (2,871 meters), no bottom temperature

given; D5601, Gulf of Tomini, Celebes, 765 fathoms (1,399 meters),

bottom temperature not recorded; and D5637, Bouro Island, 700

fathoms (1,280 meters).

Haplophragmoides emaciatum— Material examined.

Cat.
No.
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HAPLOPHRAGMOIDES SUBGLOBOSUM (G. O. Sars).

Plate 15, figs, la, b.

Lituola subglobosa M. Sars, Forh. Vid. Selsk. Christiania, 1868 (1869), p. 250

(nomen nudum).—G. O. Sars, Forh. Vid. Selsk. Christiania, 1871, (1872),

p. 253.

Haplophragmium subglobosum H. B. Brady, Denkschr. kais. Akad. Wiss. Wien,
vol. 43, 1881, p. 100.

Haplophragmium latidorsatum H. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 307, pi. 34, figs. 7, 8, 10, 14 (?) (not fig. 9), and subsequent

authors (not Nonionina latidorsata Bornemann, 1855).

Haplophragmoides subglobosum Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910,

p. 105, figs. 162-164 (in text).

This is one of the commonest species of the genus in the region.

Specimens are usually numerous at the stations where found and are

typical, with slight variation in color and textiu-e of the test accord-

ing to the material of the bottom on which it occurred. Nearly all

of the stations are in comparatively deep water. The depths vary
from 80 to 1,560 fathoms (146 to 2,853 meters), nearly all of them
being over 300 fathoms (549 meters). Bottom temperatures are

recorded in but four of the many stations—44.0°, 44.3°, and
58.6° F. (6.4°, 6.8°, and 14.7° C). These four stations were 310, 347,

383, and 80 fathoms (567, 635, 700, and 146 meters) respectively in

depth. The localities include the following: East coast of Mindoro,

China Sea off Luzon and off Formosa; east coast of Luzon; Sibuko
Bay, Borneo; Patiente Strait; and Molucca Sea.

Haplophragmoides subglobosum—Material examined.

Cat.
No.
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Ammochilostoma ringens Eimer and Fickert, Zeitschr. wiss. Zool., vol. 65, 1889,

p. 692.

Eaplophragmoides ringens Cushman, Bull. 71, U. S. Nat. Mue., pt. 1, 1910, p. 107,

fig. 166 (in text).

At one station, D5613, off Celebes, 752 fathoms (1,375 meters),

bottom temperature unrecorded, numerous typical and very fine

specimens of this species occurred, but it was not found in material

elseAvhere in the region.

Haplophragmoides ringens—Material examined.

Cat.
No.
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HAPLOPHRAGMOIDES SPHAERILOCULUM Cushman.

Plate 15, fig. 3.

Haplophragmoides spJiaeriloculum Cvshman, Proc. U. S. Nat. Mus., vol. 51, 1917,

p. 652.

Description.—Test biconvex, composed of about three coils, cham-

bers comparatively few, five in each coil, subspherical, sutures

deeply depressed ; wall composed of fine sand grains with a reddish-

brown cement, the sutures and umbiUcal depression more or less

filled with a light-colored fine amorphous material; aperture a nar-

row slit at the base of the chamber.

Diameter about 2 mm.
Distrihution.—Type specimen (U.S.N.M. No. 9104) from Albatross

station D5637, in Pitt Passage, in 700 fathoms (1,280 meters).

This species is marked by the very convex, inflated, almost spheri-

cal chambers, with a fine grained, yellowish-brown wall.

Sidebottom has recorded this species from the east coast of Aus-

tralia, in 465 fathoms (846 meters).^
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paratively deep water, between 700 and 900 fathoms (1,280 and
1,646 meters). At three stations specimens were found in 298, 312,

and 476 fathoms (545, 571, and 871 meters). These are the only-

four stations less than 700 fathoms. The bottom temperatures were

given in but four cases—38.2°, 38.3°, 41.1°, and 49.3° F. (3.4° C,
3.5° C, 5° C, and 9.6° C). This last was from a station with a

depth of but 312 fathoms (571 meters).

The localities represented are: Sibuko Bay, Borneo; north of Cele-

bes ; between Gillolo and Makyan Islands ; off Bouro Island ; Gulf of

Boni; and Flores Sea.

Cribrostomoides bradyi—Material examined.

Cat.
No.
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Diameter up to 6.5 mm. in the microspheric form, averaging in

the commoner megalospheric form 3 to 4 mm.
Distribution.—This species was found very abundantly at some

stations: East coast of Mindanao; east coast of Luzon; China Sea;

Jolo Sea; Molucca Passage; Patiente Strait; and Gulf of Boni.

These stations range in depth from 208 to 940 fathoms (381 to 1,719

meters), the average being 560 fathoms (1,065 meters). Bottom

temperatures range from 36.7° F. to 53° F. (2.6° C. to 11.7° C), the

average beuig 46.3° F. (7.8° C.)

This species may be characterized by the broadly rounded periph-

eral margin, the number of chambers averaging 13 to 15. The

rotund tumid character of the test as a whole will distinguish it at

once from any of the following. Both microspheric and megalo-

spheric forms occur in this species and are similar except in size.

Cyclamviina cancellata—Material examined.

Cat.
No.
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station off the west coast of Luzon; Darvel Bay and Sibuko Bay,

Borneo; north of Celebes; Patiente Strait; Gulf of Boni, Flores

and Macassar Strait. These stations range in depth from 208 to

1,092 fathoms (381 to 1,998 meters), the average depth being 601

fathoms (1,099 meters). Bottom temperatures range from 36.3°

to 50.5° F. (2.3° C. to 10.2° C.) with the average 40.3° F. (4.6° C).

This species seems to be in colder and deeper water than the pre-

ceding, from which it may be distinguished by its compressed form,

larger number of chambers, depressed umbilical area, and subangu-

lar, somewhat depressed sutures.

Cyclammina compressa—Material examined.
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Both the bottom temperatures, which are much higher, and the

depths, which are much less than the preceding species, show that it

has a different habitat.

It may be most easily distinguished from C. cancellata by its com-
pressed form, depressed umbilical region, and from both C. cancellata

and C. compressa by its fewer chambers.

Cyclammina pauciloculata—Material examined.

Cat.
No.
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CYCLAMMINA BRADYI Cushman.

Trochammina trullissata H. B. Beady (part), Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 342, pi. 40, fig. 13 (not 14, 15).

Cydammina bradiji Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 113, figs.

174a, b (in text).

The only record for this species in the whole region is a single

specimen at Albatross station D5236, Pacific Ocean, east coast of

Mindanao, in 494 fathoms (903 meters), bottom temperature 41.2° F.

(5.1° C).
Cydammina bradyi—Material examined.

Cat.
No.
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Genus AMMOBACULITES Cushman, 1910.

AMMOBACULITES AGGLUTINANS (d'Orbigny).

Plate 17, fig. 4.

Spirolina agglutinans d'Orbigny, Foram. Foss. Vienne, 1846, p. 137, pi. 7, fige.

10-12.

Haplophragmium agglutinans H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 301, pi. 32, figs. 19-26.

Haplophragmium calcareum Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 275,

pi. 19, fig. 1 (not H. calcareum d'Orbigny).

Ammohaculites agglutinans Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910,

p. 115, fig. 176 (in text).

Throughout the region this species seems to occur at numerous sta-

tions, but never in great numbers, as do some of the other species of the

genus. There is some variation in the color and material of which

the test is made, according to bottom conditions. The stations are

numerous, as noted, mostly in comparatively shallow and warm
water. They range in depth from 14 to 750 fathoms (25 to 1,370

meters), most of the stations, however, being in less than 300 fathoms

(549 meters), bottom temperatures, where recorded, ranging from
41.1° to 54.8° F. (5° C. to 12.6° C), most of them being near 50° F.

(10° C.) or more, the lower temperatures occurring at the deeper

stations.

Most of the stations for this species are in the Archipelago proper,

but a few of the records are from Sibuko Bay, Borneo, and north of

Celebes.

Ammobaculites agglutinans—Material examined.

Cat.
No.
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AMMOBACULITES TE^fDIMARGO (H. B. Brady).

Haplophragmium tenuimargo H. B. Brady, Proc. Roy. Soc. Edinbiirgh, vol. 11,

1882, p. 715; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 303, pi. 33, figs.

13-16.

Ammobaculites tenuimargo Cushman, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p.

117, figs. 180-183 (in text).

Four specimens of this species of rather smaller size than may be

typical, but otherwise of the form and character of the specimens

shown in the figures by Brady, occurred at D5420, between Cebu
and Bohol Islands, 127 fathoms (233 meters); bottom temperature,

59° F. (15° C).

Ammobaculites tenuimargo— Material examined.

Cat.
No.



FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS. 91

Ammobaculites calcarevm— Material examined.

Cat.
No.

8204
12488
12489
12490

12484
12482
12491

1248*)

14064

12481

15339

12485
12487

Coll. of-

U.S.N.M,
U.S.N.M.
U.S.N.M
U.S.N.M

U.S.N.M,
U.S.N.M.
U.S.N.M,

JU.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.

No. of

speci-
mens.

10-h

10-1-

104

10-1-

Station.

D.5120.
D5172.
115187

.

D5198.
D5201

.

D5210

.

D.5214.
D5222

.

D5236.
D.5237.
D5259.
D5260

.

D5301

.

D5408.
D5438.
D5449

.

D5460

.

D5467.

D5469.

D5529.
D5548.
D.5589

.

D5590.
D5622.

|D5650.

H4898.

Locality.

13 45 30 N.
6 03 15 N.
9 16 45 N.
9 40 50 N.
10 10 00 N.
11 49 .55 N.
12 25 18 N.
13 38 30 N.
8 50 45 N.
8 09 06 N.

11 57 30 N.
12 2.5 35 N.
20 37 00 N.
10 40 15 N.
15 54 42 N.
13 21 36 N.
13 32 30 N.
13 35 27 N.

13 36 48 N.

9 23 45 N.
6 00 20 N,
4 12 10 N.

120 30 15 E..
120 35 30 E..
1-23 21 15 E..
123 39 45 E..
125 04 15 E..
124 28 05 E..
123 37 15 E..
121 42 45 E..
126 26 52 E..
126 31 45 E..
121 42 15 E..
121 31 35 E..
115 43 00 E..
124 15 00 E..
119 44 42 E..
124 on 30 E..
123 58 06 E..
123 37 18 E..

123 38 24 E..

123 39 30 E..
120 45 .35 E..
118 38 08 E..

4 10 50 N.: 118 39 35 E
Makyan Id. (NE.)N. 66° W
4 53 45 S.; 121 29 00 E.

7 43 45 N.; 122 03 45 E.

Depth
in

fath-
oms.

Bot-
tom
tem-
peras
ture.

393
318
225
220
554
50

218
195
494
249
312
234
208
159
297
300
565
480

441
232
260

310
275

° F.
4.3.7

53.6
53.9
52.8
76.3
51.4
52.8
41.2
46.4
49.3
51.4
50.5
.55.4

46.2

53.0
.53.5

45.7

44.3

Character of
bottom.

gn. m., s

fne. s., sh
sft. gn.m
gn. m
gy. s.,m....
fne. S.V. s.

gn. m
gn. m
fne. gy. s

gn. m
gy. m., glob.
gn. m., s

gv. m., s

gnm
gn. m

Abundance.

Few.
Few.
Few.
Frequent.
Frequent.
Rare.
Frequent.
Frequent.
Common.
Few.
Common.
Frequent.
Rare.
Rare.
Rare.
Several.
Several.
Few.

Common.

Few.
Few.
Frequent.

Frequent.
Rare.

Several.

gy. m., glob. Common.

gy. m
gy.m.(m.b.)

gn.m. (net)..

gy. ra., glob,
s., brk. sh. ..

fne. gy. s.,

gy. m.
gn.m., s

gy- m
gn.m

AMMOBACULITES CASSIS (Parker).

Plate 14, fig. 4.

Lituola cassis Parker (in Dawson's paper), Can. Nat., vol. 5, 1870, pp. 177, 180,

fig. 3.

Haplophragmium cassis H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 304, pi. 33, figs. 17-19.

Two specimens of this species, fine and typical, occurred in one

of the soundings of the Philippine Expedition, but unfortunately the

station number in the bottle was obliterated, and therefore further

data is lacking. This is all the more unfortunate, as this is the

fii"st record of this species from the North Pacific region. The other

stations are in the colder water of the Atlantic, in shallow water.

Ammobaculites cassis— Material exjimined.

Cat.
No.
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AMMOBACULITES CYLINDRICUS Cushman.

Rate 17, fig. 5.

Haplophragmium calcareum (part), H, B. Brady, Rep. Voy. Challenger, Zoologj',

vol. 9, 1884, pi. 23, fig. 6.

Haplophragmium cf^glutinans Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 275,

pi. 19, fig. 2 {not Spirolina agglutinans d'Orbigny).

Ammobaculites cylindricus Cushman, Proc. U. S. Nat. Mus., vol. 38, 1910, p.

441, figs. 15, 16.

Description.—Test free, elongate, cylindrical; early chambers

planospiral, completely involute, with five to six chambers in each

volution; later portion uncoiled, cylindrical, made up of a linear

series of chambers; wall coarsely arenaceous, but the surface rather

smoothly finished; aperture in the middle of the terminal face in the

uncoiled portion simple; color, gray.

Length 2 mm.; diameter 0.5 to 0.75 mm.
This species has been foimd to occur at numerous stations thi'ough-

out the region, ranging in depth from 18 to 554 fathoms (33 to

1,012 meters), most of the stations being between 200 and 400

fathoms (366 and 732 meters), bottom temperatures ranging from
40.1° to 53.3° F. (3.5° C. to 11.8° C).

This species differs from the ordinary form of A. calcareus in its

cylindrical shape, and from A. agglutinans in the greater proportion

of coiled chambers, which are completely involute.

Ammobaculites cylindricus—Material examined.

Cat.
No.
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series of chambers progressively increasing in size; wall coarsely aren-

aceous, rough, fairly thick, aperture circular, in the middle of the

terminal face, often on a projecting, neck-like portion; color variable,

usually white or gray.

Length up to 3.5 mm.; diameter 0.4 to 1 mm.
This species has proved to be one of the most common in the region.

It is characteristic of the shallow water of the coral-reef region. It has

occured at a large number of stations ranging in depth from 14 to 318

fathoms (25 to 582 meters). Two stations at a greater depth were

258 and 318 fathoms (472 and 582 meters). In one case a single speci-

men occured and in the other few. The great majority of the stations

are in depths from 15 to 30 fathoms (27 to 55 meters). Bottom tem-

peratures are not usually given at these shallow water stations, but

where given they range from 75.7° to 76.3° F. (24.2° to 24.6° C).

The early coiled portion separates the species from Reophax, but

the later portion alone would be described as belonging to that genus.

At first I took it to be the microspheric form of some species of ReopJiax

but it is very abundant, and when perfect seems always to have the

coiled early development. ReopJiax scorpiurus, which it in some ways
resembles, is a common species in the same locality, but in the mate-

rial examined was not seen to have a true close-coiled young in any

case, although the young portion is often curved.

Ammobaculites reopMdformis—Material examined.

Cat.
No.
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AMMOBACULITES PSEUDOSPIRALE (Williamson).

Plate 19, figs. 1, 2.

Proteonina pseudospirale Williamson, Recent Foraminifera of Great Britain,

1858, p. 2, pi. 1, figs. 2, 3.

Eaplophragmium pseudospirale Siddall, Cat. British Recent Foram., 1879, p. 4.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 302, pi. 33, figs.

1-4.

—

Heron-Allen and Earland, Proc. Roy. Irish Acad., vol. 31, pt. 64,

1913, p. 45.

There are numerous specimens in the Philippine material which

seem to be very close to this species, which is known from the North

Atlantic. It has the general shape and character of the wall which

characterizes British specimens, the only difference being in the more
definite division of the chambers. The early part is coiled and the

later part uncoiled, which should place it in the genus Ammohacvlites.

Many of the specimens seem somewhat like A. calcareum. It seems,

however, distinct from that species at the stations at which it occurs.

The material of the wall is either a dark material, probably some sort

of sand or light calcareous material.

There are records for this species at 18 stations, ranging in depth

from 88 to 554 fathoms (161 to 1,012 meters), the average 278 fathoms

(508 metere), bottom temperatures range from 43° to 62.4° F. (6.1° to

16.8° C), the average about 50° F. (10° C). These stations include

the following regions: Off Jolo; Verde Island Passage; Tanon Strait,

east coast of Negros; off western Bohol; Sogod Bay, southern

Leyte; east of Masbato; between Marinduque and Luzon; Pacific

Ocean, east coast of Mindanao; off southeastern Mindoro; China Sea

off southern Luzon; Ragay Gulf, Luzon; off northern Mindanao; be-

tween Negros and Siquijor; and to the south in Sibuko Bay, Borneo,

and between GiUolo and Makyan Islands.

Ammobaculites pseudospirale—Material examined.

Cat.
No.

12468
12465
12469
12462
12466
12467
13312
12461
12463
12464
12470
13313
14756
8206
13315
13314
13316
13317
13318
13319
13320

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

lu.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

[u.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of
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Genus PLACOPSILINA d'Orbigny, 1850.

PLACOPSILINA CENOMANA d'Orbigny.

Placopsilina cenomana d'Orbigny, Prodr. Pal., vol. 2, 1850, p. 185, no. 758.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 315, pi. 36, figs.

1-3.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 119, fig. 180 (in text).

Lituola cenomana Jones and Parker, Quart. Journ. Geol. Soc, vol. 16, 1860,

p. 302.

Lituola {Placopsilina) cenomana W. B. Carpenter, Parker, and Jones, Intr.

Foram., 1862, p. 143, pi. 11, figs. 11-14.

This species has been found several times attached to various

genera of foraminifera or to shells or pebbles. It is most frequent

in shallow water, but the depths have ranged from 18 to 494 fathoms

(33 to 903 meters). The only stations at which the bottom tem-

perature is given are D5236, 494 fathoms (903 meters), 41.2° F.

(5.1° C), D5217, 105 fathoms (193 meters), 63.1° F. (17.2° C), and

D5538, 256 fathoms (468 meters), 53.3° F. (11.8° C).
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Trochammina squamata— Material examined.

Cat.
No.
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Fine large specimens of this species are found at a great number of

stations in the region. Although not definitely proven from the two
sizes that appear, it would seem that both microspheric and megalo-

spheric specimens of this species may be present.

In depth the stations range from 260 to 1,570 fathoms (475 to

2,871 meters), bottom temperatures from 36.3° to 49.4° F. (2.3°

to 9.7° C).
From the kno^^^l conditions under which this species is best de-

veloped it is not strange to find few records in the Philippines proper,

but most of them from the deeper water to the south. It was not

found at all among the islands, but off the Pacific coast of Mindanao
and China Sea off Luzon. Southward it was found in Sibuko Bay,

Borneo; north of Celebes; between Gillolo and Makyan Islands;

Patiente Strait; and Flores Sea.

Trochammina glohigeriniformis—Material examined.

Cat.
No.
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This species was found in considerable numbers at one station,

D5613, off Celebes, 752 fathoms (1,375 meters); bottom temperature

not given. It has also occurred in fewer numbers at D5612, Gulf of

Tomini, Celebes, 750 fathoms (1,370 meters); D5654, Gulf of Boni,

805 fathoms (1,472 meters), bottom temperature 38.3° F. (3.5° C);
and D5668, Macassar Strait, 901 fathoms (1,648 meters), bottom
temperature, 38.2° F. (3.4° C).

Ammochilostoma rotundata—Material examined.

Cat.
No.
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Description.—Test large, globular, in adults usually made up of

three visible chambers, one large one and two smaller ones on the

opposite side; wall coarsely arenaceous, but with a fairly smooth
exterior; aperture at the base of the largest chamber crescentic or

semicircular, nearly opposite the suture marking the juncture of the

walls of the two smaller chambers; color, grayish-brown.

Diameter up to 3 mm.
This species is very much more common than the precedmg, being

found at a number of stations in the area. These range in depth
from 106 to 494 fathoms (194 to 903 meters), and bottom tempera-

tures 41.2° to 50.4° F. (5.1° to 10.1° C).

The question may be raised as to whether or not this may be the

microspheric form of the preceding species, but from its occurrence

in far greater numbers and at such a large number of stations it would
seem not to justify this idea, being the opposite of the usual occur-

rence of the microspheric form of this species.

All the records for this species are in the Philippine Archipelago,

none of the records being from the region to the southward.

Ammosphaeroidma grandis—Material examined.

Cat.
No.
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SPHAERAMMINA OVALIS Cushman.

Plate 11, figs. 6-8; plate 14, figs. 5a, 6.

Sphaerammina ovalis Cushman, Proc. U. S. Nat. Mue., vol. 38, 1910, p. 440, figs.

8-10.

Description.—Test oval or spherical, composed of a series of cham-
bers, with a straight axis, each chamber as added extending back and
enveloping the preceding; chambers oval or nearly spherical; wall

of fine sand firmly cemented; aperture elliptical or romided; color,

grayish- or yellowish-brown.

Diameter 1 to 2 mm.
Specimens were common at the type station, D5236, Pacific Ocean,

off eastern Mindanao, 494 fathoms (903 meters), bottom temperature
41.2° F. (5.1° C); D5621, between Gillolo and Makyan Island, 298

fathoms (545 meters) ; and also specimens which were typical in every

way from D5637, near Bouro Island, 700 fathoms (1,280 meters),

bottom temperatures not recorded in the last two cases.

Sphaerammina ovalis—Material examined.

Cat.
No.
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Avnnosphaerulina adhaerens—Material examined.

Cat.
No.
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spicules employed are invariably of a simple type, and this is very noticeable in the

Cebu specimens, as hexactinellid spicules abound in that dredging,

Heron-Allen and Earland, in describing this species, had material

from off Cebu; I have failed to find any specimens in the Philippine

material I have had.

NOUniA COMPRESSA Heron-Allen and Earland.

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

pt. 12, 1914, p. 378, pi. 37, figs. 21-26.

The original description of this species is as follows

:

Test free, highly compressed, consisting of 2 to 5 chambers rapidly increasing

in size and arranged biserially, the walls of the test consisting of a single layer of sponge-

spicules neatly cemented together into a smooth and finished surface. A grain of

sand or glauconite is occasionally used to fill in a crevice between spicules (figs. 22 &
25). Marginal edges acute and usually smooth and unbroken, especially at the oral

extremity of the shell. Less neat at the aboral end, where there is often a marginal

fringe of projecting spicular points. Sutural lines nearly flush and obscure, but

generally well marked, owing to the divergent angles at which the spicules are arranged

in adjacent chambers. Aperture a neatly constructed terminal slit, sometimes with

a slightly raised border or lip of cement (figs. 21, 23). Internal septa constructed of

spicules and very often incomplete.

This species, described by Heron-Allen and Earland from the

same station off Cebu, in 120 fathoms (220 meters), did not occur in

any of the Philippine material I have had, but I have had very typical

specimens from off the coast of Japan.

Family TEXTULARHDAE.

Subfamily Spiroplectinae.

Genus SPIROPLECTA Ehrenberg, 1844.

SPIROPLECTA BULBOSA Cushman.

Plate 20, fig. 1.

Spiroplecta bulbosa Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 5, figs,

la, b (in text).

This species, originally described from the coast of Japan, has oc-

curred at a single station, D5420, between Cebu and Bohoi, 127

fathoms (233 meters); bottom temperature, 59.0° F. (15° C).

The Philippine specimen seems to be tj^pical.

Spiraplecta bulbosa—Material examined.

Cat.
No.
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Subfamily Textulariinae.

Genus TEXTULARIA Defrance, 1824.

TEXTULARIA SAGITTULA Defrance.

Plate 20, figs. 2-4.

Polymorphum sagitlula Soldani, Testaceographica, vol. 1, pt. 2, 1791, pp. 120

133, fig. T.

Textularia sagittula Defrance, Diet. Sci. Nat., vol.32, 1824, p. 177, vol. 53, p
344; Atlas, Conch., pi. 13, fig. 5.—H. B. Brady, Rep. Voy. Challenger, Zoology'

vol. 9, 1884, p. 361, pi. 42, figs. 17, 18.

Typical material of this species was fomid at the following localities :

Sulu Arcliipelago, Tawi Tawi Group; vicinity of Jolo; China Sea off

southern Luzon; ojQP northern Cebu; off western Samar; Verde Is-

land Passage; between Negros and Siquijor; Mindoro Strait; east

coast of Luzon; and vicinity of Darvel Bay, Borneo.

Some of the specimens measured as much as 4 mm. in length.

Two interesting specimens are figured, plate 20, figs. 2-4, which
had evidently been broken and started a new growth. In one case

the axis of the new portion of the test is in the same line, but has been

twisted about so that the chambers of the later part are at right

angles to their former position. In the second the new portion of

the test arises from the side of the earlier portion.

Such specimens show clearly that the test of the foraminifera is

really an internal one, and that under certain conditions new growth

may take place from any part.

Textularia sagittula—Material examined.

Cat.
No.
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Sea, off Hongkong and off Formosa; off northern Mindanao; Pala-

wan Passage; and Gulf of Tomini, Celebes.

The peculiar dark condition of the material above the sutui'es was
noted in all the specimens.

Specimens from Albatross station D5315 show excellent senescent

characters. The last-formed chambers of the test show a lateral

narrowing so that the width of this portion of the test is reduced to

one-half that of its maximum development.

The type material of this variety was from Albatross station D4875,
in the eastern channel of the Korean Straits, in 59 fathoms (107

meters)

.

Textularia sagittula, var. atrata— Material examined.

Cat.
No.
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TEXTULARIA GRAMEN d'Orbigny.

Plate 20, fig. 7.

Textularia gramen d'Orbigny, Foram. Foss. Vienne, 1846, p, 248, pi. 15, figs.4, 6.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 365, pi. 43, figs. 9,

10.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 8, figs. 6-8 (in text).

This is one of the most common species of the genus in the region

and has been recorded from 28 stations, usually occurring in con-

siderable numbers. As a rule it occurs in shallow water, but at two
stations, D5636, Pitt Passage, it occurs in 1,262 fathoms (2,309 meters),

and D5637, near Bouro Island, in 700 fathoms (1,280 meters) and

805 fathoms (1,472 meters). In each case a single specimen was
found. The other stations, with a few exceptions, are mostly less

than 50 fathoms (91 meters), the range being from 10 to 500 fathoms

(18 to 914 meters). The range of temperature is from 38.3° to 75.7°

F. (3.5° C. to 24.2° C.)., the lower temperature corresponding with the

deeper water.

Textularia gramen—Material examined.

Cat.
No.

12123
14177
12125
14187
14181

14179
14186
14184

12121

14180

12124

12122
14188
14191
14182
14190
14178
14185
14183

Coll. of-

U.S.N.M
U.S.N.M,
U.S.N.M,
U.S.N.M,
U.S.N.M,

U.S.N.M,
U.S.N.M,
U.S.N.M,

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci-
mens.

Station.

D5096.
D5100.
D5110.
D5113.
D5132.

D5142.
D5143.
Dr.l59.
D5179.
D5192.
D5213.
1)5218.
D531.S.
D5267

.

D5333.
D5381.
D.0469.
D5478.
D5574.
D5576.
D5621

.

D.5636.
D5637

.

D5ri40.
I>5654

.

D56o8.

Locality.

14 20 23 N.; 120 34 15 E...
14 17 15 N.; 120 32 40 E...
13 59 20 N.; 120 75 45 E...
13 51 30 N.; 129 50 30 E.
Id. olT Panabutan Pt. N

15 W., 0.3 miie.
6 Ofi 10 N.
6 05 50 N.
5 11 50 N.
12 38 15 N.
11 09 15 N.
12 15 00 N.
13 11 15 N.
21 32 00 N.
13 42 20 N.
12 26 SON.
13 14 15 N.
13 36 48 N.
10 46 24 N.
5 30 45 N.
5 25 56 N.

15 00 N.
1 55 00 S.

3 53 20 S.

4 27 00 S.

3 42 00 S.

3 32 40 S.;

121 02 40 E..
121 02 15 E..
119 54 00 E...
122 12 30 E...
123 50 00 E...
123 57 30 E...
123 02 45 E...
117 46 00 E...
120 58 25 E...
120 37 45 E...
122 44 25 E...
123 38 24 E...
125 16 30 E...
120 07 57 B...

120 03 39 E...
127 24 35 E...
127 42 30 E .

.

126 48 00 E .

.

122 55 40 E .

.

120 45 50 E .

.

120 31 30 E ..

Binang Pool, Subin Bay.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

28
35
135
159
26 i

21

19
10
37
32
SO
20

340
170
310
88
500
57

340
277
298

1, 262
700
24

805
510

F.

59

73.6

53.3

38.3
41.2

Character of
bottom.

gy.m.,s.,sh.
gy-s
d.k.gy.m..
dlc.gn.m.

.

gn.m.jS...

eo.s.,sh
CO. s

CO. s

hrd.s
gn.m
s.,ra.,sh

crs. s

s.,br.Co....
p.,s.,sh

fio. s .

.

pn.m.
sh

gy. andbk.s.
.!;y. m., fne.s.

g.v.m
s. brlt. sh

gy.m.

Abundance.

Rare.

Few.
Rare.
Few.

Rare.
Rare.
Few.
Rare.

Rare.

Few.

Rare.

Rare.
Few.
P. are.

Rare.
Rare.
Rare.
Rare.
Few.
Rare.
Rare.

TEXTULARIA HAUERU d'Orbigny.

Plate 19, fig. 6.

Textularia hauerii d'Orbigny, Foram. Foss. Vienne, 1846, p. 250, pi. 15, figs. 13.-

15.

—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1915, p.

628, pi. 47, figs. 21-23.

The original description of this species is as follows:

A transition-form, which we figure, is generally distributed, and at the Stns.

where it occurs is often one of the most abundant and typical. It seems to come
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nearer to d'Orbigny's T. hauerii than to any other Textularian. Brady regarded

T. hauerii as merely a modification of T. gramen {ut supra) characterized by less

angular edges, but the Kerimba specimens are sufficiently marked and divergent

from T. gramen, as represented in these dredgings, to render the separation of the

specimens desirable. In the somewhat rough texture of the shell their affinities

appear to lie rather in the direction of T. candeiana than of T. gramen.

The Kerimba specimens of T. hauerii have, as a rule, about eight pairs of cham-
bers regularly increasing in breadth and thickness, and with the sutural lines some-

what depressed owing to the inflation of the chambers. Marginal edge lobulate and
varying from rounded in the latter portion of the shell to acute or subcarinate in

the initial portion. Surface-texture somewhat coarse, but neatly agglutinate. The
species is most abundant at Stns. 1 and 12, reaching its best proportions at the

latter. T. hauerii was recorded by d'Orbigny from the Tertiaries of Vienna. It is

probably widely distributed, but has not been separated from the records of T.

gramen.

In the above characterization of this species I heartily agree, and

from two stations at least a similar form occurs. The specimens are

from Albatross stations D5181, off eastern Panay in 26 fathoms (48

meters), and D5276, China Sea off southern Luzon in 18 fathoms

(33 meters).

Textularia hauerii—Material examined.

Cat.
No.
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Textularia agglutinans—Material examined.

Cat.
No.



108 BULLETIN 100, UNITED STATES NATIONAL MUSEUM.

and D5236, Pacific Ocean, east coast Mindanao, 494 fathoms (903

meters), bottom temperature 41.2° F. (5.1° C).

Tliis is a large and striking species, often several millimeters in

length and very straight, long, and narrow. It was originally de-

scribed from Albatross station D4900 in the Eastern Sea off south-

western Japan, in 139 fathoms (254 meters). In this region many
southern species range to the north, and it is not surprising to find

this species somewhat more abundant in the Philippines.

The Philippine specimens are not as large as those from the type

station off Japan. Sidebottom records this species from off the

east coast of Australia in 465 fathoms (850 meters). It seems to be

distinct from T. porrecta as developed in the Philippine region, and

probably is a distinct Indo-Pacific species. The early chambers

of the test are not always Spiroplectine, although they seem to be

in the largest specimens, probably indicating that both the micro-

spheric (Spiroplectine) and megalospheric forms occur. The fol-

lowing notes are from Sidebottom's paper:

Four occur, the largest having about forty chambers. They agree accurately with

Cushman's description, excepting that the apertural end is not "somewhat acute."

The same large tests occur at the Challenger St. 185, off Raine Island, but they are

very roughly built.

Further investigation may prove that these are a variant of Textularia agglutinans,

var. porrecta Brady.

Cushman's species appears to be identical with the forms recorded and figured by
Chapman from Great Barrier Island, New Zealand, 110 fathoms, under the names
Spiropleda sagittula (Defrance) and S. sagittula, var. fistulosa Brady.^ It is a

very large form, typical of the "Thomson Basin," and abundant in dredgings from

this area. The early structure is in our experience usually, if not invariably, Spi-

roplectine, and Cushman's figure suggests a Spiroplectine form, though his descrip-

tion contains no reference to this feature. But the Dart specimens are of a megalo-

spheric Textularian type, and this would seem to be proof of dimorphism. The
species deserves to be carefully worked out.

I agree with Sidebottom that Chapman's material, especially the

figured specimen, belongs to this species. It is the microspheric

form as shown in the figure and by its being placed under Spiro-

2)lecta.

Textularia stricta—Material examined.

Cat.
No.
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TEXTULARIA CANDEIANA d'Orbigny.

Texlularia candeiana d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba,

1839, "Foraminiferes," p. 143, pi. 1, figs. 25-27.—Cushman, Bull. 71, U. S.

Nat. Mus., pt. 2, 1911, p. 12, fig. 14-17 (in text).

Texlularia sagitlula, var. candeiana Millett, Journ. Roy. Micr. Soc, 1899, p.

562, pi. 7, fig. 12.

At tv/o stations specimens of this species were rare. These were
D5210, off western Samar, 50 fathoms (91 meters), bottom tempera-

tm-e 76.3° F. (24.6° C), and D5630, south of Patiente Strait, 569

fathoms (1,081 meters), bottom temperature not recorded.

The previous North Pacific records for this species are off the

Hawaiian IsLands and Gaspar Straits. Millett records it in his

Malay Archipelago paper in the region adjacent to that of our

southern stations recorded here.

Texlularia candeiana—Material examined.

Cat.
No.
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found in material from the deeper stations, not in sufficient numbers

to be classed as characteristic, but rather as an occasional specimen.

Heron-Allen and Earland record the species from the Kerimba
Archipelago, off southeast Africa, apparently having the micro-

spheric form with spiroplectine young.

Textularia porrecta—Material examined.

Cat.
No.

14155
12102
13137
12107
12106
14139
12103
14135
12105
13136
12101
14138
12104
14140
14141
14142
14143
14144
14145
14146
14147
14148

14149
14150
14151
14152
14153
14154

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M
U.S.N.M.
U.S.N.M.
U.S.N.M
U.S.N.M
U.S.N.M.
U.S.N.M.
U.S.N.M
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci-

mens.

t}

Station. Locality.

D5133...

D5146...
D5192...
D5210...
D5217 ..

D5268 ..

D5469...
D5478.,
D5201 .

D5529..
D5538..
D5590..
D534S..
D5381..
D5592..
D5426..
D5138..
D5358 .

D5100 .

D5580..
D5132..

D5213..
D5096..
D5481..
D5281 .

D5097..
D5105..

Id. off Panabutan Pt., N.
52° E., 1.50 miles.

.i 5 46 40 N

.1 11 9 15 N.

.1 11 49 55 N.

.j 13 00 20 N.

. 13 42 00 N.

.1 13 36 48 N.

.i 10 46 24 N.

. 10 10 00 N.

.1 9 23 45 N.

.1 9 08 15 N.
4 10 50 N.:

10 57 45 N.
13 14 15 N.
4 12 44 N.
9 12 00 N.
6 06 00 N.
6 06 40 N.

14 17 15 N.:
4 52 45 N

120 48 50 E.
123 50 00 E.
124 28 05 E.
123 14 15 E.
120 57 15 E.
123 38 24 E.
125 16 30 E.
125 04 15 E.
123 39 30 E.
123 23 29 E.
118 39 35 E..
118 38 15 E..
122 44 45 E..
118 27 44 E..
118 28 00 E..
120 58 50 E..
118 18 50 E..
120 32 40 E..
119 06 45 E..

Depth
in

fath-
oms.

Id. off Panabutan Pt., N.
15° W., 0.3 mile.

12 15 00 N.; 124 04 36 E..
14 20 23 N.; 120 34 15 E..
10 27 30 N.; 125 17 10 E..
13 52 45 N.; 120 25 00 E..
14 19 15 N.; 120 33 52 E..
14 43 55 N.: 120 12 50 E..

38

24
32
50
105
170
500
57

554
441
256
310
375
88

305
27
19
39
35
162
26

108
28
61

201
30
25

Bot-
tom
tem-
pera-
ture.

79.5

76.3
63.1

52.8
53
53.3
44.3
56.4

43.3

55.8

59.9

'56."4'

Character of I a-u„„/i„„„„
bottom. Abundance.

gn. m., s...

CO. s., sh...
gn. s
fne. gy. s...
crs.gy. s

s.,P
gn. m
sh
gy. s., m...
gy. m., glob
gn. m., s
gn. m., s
Co.,s
CO., s

gn. m
fne. gy. s
s., Co
m
gy.s
br. s., Co
gn. m.,s

gy.s., m....
gy. m., s.,sh.

s.,sh.,g
dk. gy.s
gy.m.,s.,sh.

Few.

Rare.
Rare.
Rare.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Rare.
Rare.
Rare.
Rare.
Rare.
Common.
Rare.
Few.

Few.
Few.
Rare.
Rare.
Rare.
Rare.

TEXTULARIA VERTEBRALIS Cushman.

Plate 22, fig. 3; plate 24, fig. 1.

Textularia vertebralis Cushman, Proc. U. S. Nat. Mus., vol. 44, 1913, p. 633,

pi. 78, fig. 1.

Description.—^Test elongate and tapering, chambers very numerous,

in the adult portion rounded in cross-section, the distal portion of the

chambers convex, the proximal portion concave behmd the middle,

chambers gradually increasing in size, wall composed of agglutmated

sand usually fine and smoothly finished; aperture at the base of the

inner margin of the chamber; color, gray.

Length up to 6 mm.
This is one of the most common species in the region, occm-ring

in deeper water than the other common species, T. rugosa, T. por-

recta, etc. The stations range from 80 to 742 fathoms (146 to 1,357

meters) in depth, the average 275 fathoms (503 meters), and the bot-

tom temperatures where given from 43.3° to 59.6° F. (6.1° C. to

15.3° C), most of them above 50° F. (10° C).
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This species is a very characteristic one, resembling a series of

vertebrae, the chambers in adult specimens very numerous, as many
as 60 having been counted in some specimens. It is also one of the

largest species of the genus. At some of the stations it was very

common.
Besides occmTing in the Philippine Archipelago it occurred at

several stations in the vicinity of Sibuko Bay, Borneo, and between

Gillolo and Kayoa Islands.

Textularis vertebralis— Material examined.

Cat.
No.
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Textularia aperturalis—Material examined.

Cat.
No.
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TEXTULARIA GOESH Cushman.

Plate 21, fig. 3.

Textularia sagittula Defrance, var., Goes, Kongl. Svensk. Vet. Akad. Handl.,

vol. 19, No. 4, 1882, pi. 5, figs. 150-158.

Textularia trochus H. B. Brady (part), Rep. Voy. Challenger, Zoologj', vol. 9, 1884,

p. 366, pi. 43, fig. 17 (not 15, 16, 18, 19); pi. 44, figa. 1-3 (not T. trochus d'Or-

bigny).

Textularia goesii Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 15, figs. 24a, b

(in text).

At several stations material referable to this species was found

representing the following localities: Sulu Archipelago, Tawi Tawi
Group; China Sea, off southern Luzon; off southeastern Mindoro;

north of Tawi Tawi; Mindoro Strait; vicinity of Jolo; and east

coast of Luzon; San Bernardino Strait to San Miguel Bay.

Textularia goesii— Material examin^id.

Cat.
No.
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Teztularia Jlintii—Material examined.

Cat.
No.
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Textularia rugosa.—Material examined.

Cat.
No.
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Both microspheric and megalospheric specimens were found at

numerous stations. This seems to be a species which is pecuHar to

coral-reef regions as has been noted in its occurrence elsewhere.

In the remainder of the North Pacific it is known as far north as

southern Japan and as far east as the Hawaiian Islands. South-
ward the records include the Admiralty and Friendly Islands, but it

is not recorded from the Australian region except as a fossil, nor did

I find it in the material I have had from Murray Island on the Great
Barrier Reef of Australia. Chapman records it from Funafuti.

Brady gives a record from the Gulf of Suez, but Heron-Allen and
Earland do not record it from the Kerimba Archipelago off south-

eastern Africa. Its distribution, therefore, while wide, is evidently

restricted witliin this range.

Textularia siphonifera.—Material examined.

Cat.
No.
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Tills species in some of its characters resembles Bolivina heyrichi

Reuss. It is a true Textularia, however, and has many points in

which it differs from that species. There is a considerable difference

in the microspheric and megalospheric forms, both of which are here

figured. The microspheric fonn is narrow at the beginning and

continues this form for some time, finally broadening out somewhat.

The megalospheric form starts almost at once to develop a broad

test of fewer chambers, but each has the same characteristic shape

of the chambers.

Textularia semialata— Material exaviined.

Cat.
No.
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This species has occurred in very typical form in the Philippine

material and was one of those laid aside in 1910 for later description.

I agree with the authors that this is a very distinct species and the

Philippine specimens are very close to the figured specimens of

Heron-Allen and Earland.

Most of the stations at which it is recorded are in warm shallow

water, where Calcarina, Alveolina and other shallow-water genera are

abundant.

The species probably has a wide distribution in coral-reef regions

in the Indo-Pacific.

Textularia foliacea—Material examined.

Cat.
No.
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Textularia immensa—Material examined.

Cat-
No.
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TEXTULARIA EXCAVATA Cushman.

Plate 24, figs. 5a, b.

Textularia excavata Cushman, Proc. U. S. Nat. Mus., vol. 44, 1913, p. 634, pi. 79,

fig. 5.

Description.—^Test rhomboid, composed of comparatively few

chambers, earl}^ portion with the sides angled, later chambers broadly

rounded at sides, chambers obliquely set, each forming an angle of

90° with the opposite chamber, distal portion of chamber thickened

and tending to roll back, giving an excavated appearance to the test,

outer face of last-formed chamber in adult broadly rounded and con-

vex; aperture at the base of the inner margin of the chamber; wall

composed of rather fine sand with a grayish-brown color, due partly

to the cement.

Length up to 2 mm. in adult specimens.

Type specimen.—Cat. No. 8503, U. S. N. M., from Albatross station

D5236, Pacific Ocean, east coast of Mindanao, 494 fathoms (903

meters). At this station the species was common. Its shape and

peculiar sculptured test will distinguish it from other species.

This species has also been found at D5318, China Sea, vicinity of

Formosa, 340 fathoms (556 meters), and D5591, Sibuko Bay, Borneo,

260 fathoms (475 meters). Bottom temperatures were not recorded

at either of these stations.

Textularia excavata—Material examined.

Cat.
No.
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Textularia transversaria—Material examined.

Cat.
No.
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with the material of the carina at either side. Brady records this

species at Challenger station 209 in 95 fathoms (174 meters) off the

Pliilippines. Our specimens are almost identical with the figured

specimens in the Challenger Keport. I have had material from the

following stations: D5121, east coast of Mindoro, 108 fathoms

(198 meters); D5272, China Sea, vicinity southern Luzon, 118

fathoms (203 meters), bottom temperature 57.4° F. (14.1° C);
D5261, off southeastern Mindoro, 145 fathoms (265 meters); D5543,

northern Mindanao and vicinity, 162 fathoms (297 meters), bottom

temperature 54.5° F. (12.5° C.) ; H4898, Sulu Sea off western Min-

danao, 221 fathoms (404 meters).

Textularia pseudocarinata—Material examined.

Cat.
No.
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Textularia abbrevmta— Material examined.

Cat.
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Textularia conica— Material examined.

Cat.
No.
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TEXTL'LARIA QUADRILATERA Schwager.

Plate 23, figs. 2a, b.

Textularia quadrilalera Schw.^ger, JVbvara-Exped., Geol. Theil, vol. 2, 1866,

p. 253, pi. 7, fig. 10.—^H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 358, pi. 42, figs. 8-12.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911,

p. 24, figs. 42-44 (in text).

Bolivina quadril-atera Wright, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 475>

This species has occurred at a large number of stations, and its

range of depth is very consistent with the records from other por-

tions of the North Pacific. The stations vary in depth from 230

fathoms to 1,599 fathoms (420 to 2,775 meters), the majority of

these being between 500 and 800 fathoms (914 and 1,463 meters).

Both microspheric and megalospheric forms occur in considerable

numbers and are easily distinguished at a glance, the character of

the initial portion of the test being very different—that of the micro-

spheric form narrow, tapering to a j^oint, while the megalospheric

form is blunt and broad at the initial end. The spine at the initial

end is not always present.

Textularia quadrilatera—Material examined.

Cat.
No.
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This is the most common species of the genus in the region. The
test is usually of coarse material, in most cases light colored, and at

a few stations is covered by a nearly black coating. There are nu-

merous records of its occurrence in depths varying from 13 to 508

fathoms (25 to 930 meters) with a number of stations less than 300

fathoms (549 meters). Where given, the bottom temperature ranges

from 44.3° to 76.3° F. (6.8° to 24.6° C).

All but one of the stations, that from Sibuko Bay, Borneo, are in

the Archipelago, or in the China Sea; off southern Luzon, off western

Bohol; between Marinduque and Luzon; off northwestern Panay;

off Palawan; between Cebu and Bohol; Jolo Sea; between Negros

and Siquijor and north of Tawi Tawi.

Bigenerina nodosaria-—Material examined.

Cat.
No. Coll. of—

No. of

speei- Station.
mens.

Locality.

Depth
in

fath-
oms.

Bo^
torn
tem-
pera-
ture.

Character of

bottom.
Abundance.

14241
14207

12980

12981
14239
14206
14240

12979
14238

14237
12978
12976\
12977/

U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M,
U.S.N.M.

U.S.N.M.
U.S.N.M.

U.S.N.M.

D5110.
D5198.
D5210.
D5220.
D5259.
D5281.
D5300.
D5301.
D5311.

7 I D531o.
W+\ D531S.
5

I
D5342.
D5420.
D5423.
D5430.
D5449.
D5529.
D5538.
D5576.

D5590.

13 59 20 N.
9 40 .50 N.

11 49 55 N.
13 38 00 N.
11 57 30 N.
13 52 45 N.
20 31 00 N.
20 37 00 N.
21 33 00 N.
21 40 00 N.
21 32 00 N.
10 56 55 N.
9 49 35 N.
9 38 30 N.
9 49 40 N.
13 21 36 N.
9 23 45 N.
9 08 15 N.
5 25 56 N.

120 75 45 E.
123 39 45 E.
124 28 05 E.
121 58 00 E.
121 42 15 E.
120 25 00 E.
115 49 00 E.
115 43 00 E.
116 15 00 E.
116 58 00 E.
117 46 00 E.
119 17 24 E.
123 45 00 E.
121 11 00 E.
119 03 20 E.
124 00 30 E.
123 39 30 E.
123 23 20 E.
120 03 39 E.

4 10 50 N.; 118 39 35 E.

Off Singapore

135
220
50
50

312
201
265
208
88
148
340

14-25
127

508
464
300
441
256
277

310

13

" F.
59.0
53.9
76.3

"49'3'

50.4

50.5

59.0
49.8
50.0

dk. gy.m....
.en. m
fne. gy.s
sft. gn. m ...

gy m., glob.
dk. gy. s

gy.m.,s
gy.m.,s
cr. s., sh
s.jSh
s.,br. Co
gy-m

gv. ni.,co. s.

glob, oz

53.0
53.3
53.3

gy.m., glob.
gn.m.jS

gn. m., s..

Few.
Few.
Common.
Frequent.
Few.
Frequent.
Rare.
Frequent.
Common.
Frequent.
Frequent.
Frequent.
Few.
Frequent.
Rare.
Rare.
Few.
Few.
Rare.

Common.

Common.

BIGENERINA ARENACEA Bagg.

Bigenerina arenacea Bagg, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 132, pi. 5, figs.

4-6.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 29, figs. 50a, b (in

text).

A single specimen very much like that figured^^ was found in the

dredgings made at D5236, Pacific Ocean, east coast of Mindanao, 494

fathoms (903 meters), bottom temperature 41.2° F. (5.1° C).

Bagg's specimens were from off the reefs of the Hawaiian Islands.

Bigenerina arenacea— Material examined.

Cat.
No.
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BIGENERINA CAPKEOLUS (d'Orbigny).

Plate 26, figs, la, b.

Valvulina capreolus d'Orbignt, Ann. Sci. Nat., vol. 2, 1826, p. 264, pi. 11, figs.

5, 6; Modeles, 1826, No. 59.

Grammostomum capreolus Parker and Jones, Ann. Mag. Nat. Hist., ser. 3, vol.

11, 1863, p. 93.

Bigenerina capreolus H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 372, pi. 45, figs. 1-4.

Several excellent specimens were obtained from material dredged

at D5236, Pacific Ocean, east coast of Mindanao, 494 fathoms (903

meters) , bottom temperatm-e, 41.2° F. (5.1° C). In depth this agrees

well with the (Jhallenger records for this species. Apparently it is

the first record for the Pacific Ocean.

Bigenerina capreolus— Material examined.

Cat.
No.
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Genus BOLIVINA d'Orbigny, 1839.

BOLIVINA DILATATA Reuss.

Plate 26, fig. 6.

BoKvina dilaiata Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p. 381, pi.

48, fig. 15.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 418,

pi. 52, figs. 20, 21.—CusHMAN, BuU. 71, U. S. Nat. Mus., pt. 2, 1911, p. 33,

fig. 54 (in text).

A single specimen, evidentl}^ of this species, was obtained from,

D5580, vicinity Darvel Bay, Borneo, 162 fathoms (297 meters), bot-

tom temperatm-e 55.8° F. (13.8° C). It occmred also at D5115,

Balayan Bay and Verde Island Passage, 340 fathoms (556 meters);

bottom temperature not recorded.

Bolivina dilatata—Material examined.

Cat.
No.
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BOLIVINA BEYRICHI Keuss, var. ALATA (Seguenza).

Vulvulina alata Seguenza, Atti Accad. Gioenia Sci. Nat., ser. 2, vol. 18, 1862,

p. 115, pi. 2, fig:s. 5, 5a.

Bolivina alata Egger, Abh. kon. bay. Akad. Wisa. Miinchen, CI. ii, vol. 18, 1893,

p. 296, pi. 8, fig. 27.

Bolivina beyrichi, var. alata II. B. Brady, Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 422, pi. 53, figs. 2-4.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 2,

1911, p. 35, figs. 57a, b (in text).

Brady in the Challenger report records this variety from off the

Philippines in 95 fathoms (174 meters). I have noted it in material

dredged at D5133, Sulu Sea, off western Mindanao, 38 fathoms (69

meters); D5259, off northwestern Panay, 312 fathoms (571 meters);

bottom temperatm-e 49.3° F. (9.6° C); D5300, China Sea, vicinity of

southern Luzon, 265 fathoms (484 meters); and D5438, west coast

of Luzon, Manila Bay to Lingayen Gulf, 297 fathoms (543 meters),

bottom temperatiu-e 46.2° F. (7.8° C). The typical form of the species

was also found at station D5300.

Bolivina beyrichi, var. alata—Material examined.

Cat.
No.
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Bolivina robusta— Material examined.

Cat.
No.
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The only records of this species are D5133, Sulu Sea off western

^lindanao, 38 fathoms (70 meters), bottom temperature not given;

D5268, Verde Ishind Passage and Batangas Bay, 170 fathoms

(312 meters), bottom temperature not given; D5580, vicinity of

Darvel Bay, Borneo, 162 fathoms (297 meters), bottom temperature

55.8° F. (13.2° C); and D5666, Macassar Strait, 272 fathoms (498

meters), bottom temperature 47.5° F. (10.8° C).

This seems to be largely confined to the region of the Indo-Pacific,

being found eastward to the Hawaiian Islands, southward to Austra-

lia, and northward to the Philippines. Chapman has found it as a

fossil in the Tertiary of Victoria. Egger records it from several

localities, but his figures do not seem to be this species.

Bolivina nobilis—Material examined.

Cat.
No.
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BOLIVINA KARRERIANA H. B. Brady, var. CABIN ATA MiHett.

Phite 27, fig. 1.

Bolivina karrertana H. B. Brady, var. carinata Millett, Journ. Roy. Micr. Soc,

1900, p. 546, pi. 4, fig. 8.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 41,

figs. 66a, h (in text).

Specimens of this variety and almost identical with the figure

given by Millett occm-red at two stations: D5255, Gulf of Davao,

160 fathoms (290 mxcters), bottom temperatm-e not recorded; D5278
China Sea, vicinity southern Luzon, 102 fathoms (187 meters),

bottom temperature 59.6° F., (15.3° C.) and D5443, east coast of

Luzon, 241 fathoms (441 meters), bottom temperature 51.3° F.

(10.6° C). The typical form of the species was not foimd at any of

these stations.

Bolivina karreriana, var. carinata—Material examined.

Cat.
No.
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Bolivina iMntkeniana—Material examined.

Cat.
No.
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BOLIVINA SEMICOSTATA Cushman.

Bolivina costata H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 426

pi. 53, figs. 26, 27 (not B. costata d'Orbigny, 1839).

Bolivina semicostata Cusuman. Bull. 71, U. S. Nat. Miis., pt. 2, 1911, p. 43, figs

70a. b (in text).

A single specimen occurred at D5666, Macassar Strait, 272 fath-

oms (498 meters), bottom temperature 47.5° F (10.8° C); and an-

other from D5443, east coast of Luzon, San Bernardino Strait to

San Miguel Bay, bottom temperature 51.3° F. (10.6° C). Some of

the specimens obtained by Brady from the Cliallenger material were
from off New Guinea.

Little is known of the distribution of this seemingly Indo-Pacific

species.
Bolivina semicostata—Material examined.

Cat.
No.
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BOLIVINA SUBANGULAKIS H. B. Brady.

Bolivina subangularis H. B. Brady, Quart. Joum. Micr. Sci., vol. 21, 1881, p. 59;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 427, pi. 53, figs. 32, 33.—Cush-
MAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 45, figs. 72-73 (in text).

Several typical specimens were obtained at Dol21, east coast of

Mindoro, 108 fathoms (198 meters), bottom temperature not given;

D5255, Gulf of Davao, 100 fathoms (183 meters), bottom temperature

not given; D5443, east coast of Luzon, 241 fathoms (441 meters), bot-

tom temperature 51.3° F. (10.6° C); andD5637, Bouro Island (south)

and vicinity, 700 fathoms (1,280 meters), bottom temperature not

given. Brady records this species from CJiallenger station 209, in

95 fathoms (173 meters), off the Philippines.

Except for the other Challenger station from which Brady de-

scribed this species off Raine Island, Torres Strait, in 155 fathoms

(283 meters), little else is known of the species. Millett records it

from the Malay Archipelago.

Bolivinia subangularis—Material examined.

Cat.
No.
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Bolivina limbata—Material examined.

Cat.
No.
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China Sea, vicinity southern Luzon, 265 fathoms (485 meters),

bottom temperature not given. The apparent rarity of this common
species may be due to the lack of fine material alread}^ referred to.

Bolivina punctata—Material examined.

Cat.
No.
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ture not recorded, and D5318, China Sea, vicinity Formosa, 340

fathoms (622 meters), bottom temperature not recorded.

Bolivina aenariensis— Material examined.

Cat.
No.
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immature specimen from the east coast of Australia in 465 fathoms

(850 meters), and Chapman had it from 1,050 fathoms (1,920 meters)

off Funafuti, and records it from the Arabian Sea. It seems to be

a rather rare species.

Pleurostomella alternans—-Material examined.

Cat.
No.
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This species was common at two adjacent stations—D5445, 383

fathoms (699 meters), and D5446, 300 fathoms (549 meters), both

off the east coast of Luzon. It also occurred in fewer numbers at

D5236, Pacific Ocean, east coast of Mindansio, 494 fathoms (903

meters), bottom temperature 41.2° F. (5.1° C), and D55S9, Sibuko

Bay, Borneo, and vicinity, 260 fathoms (475 meters), bottom tem-

perature 45.7° F. (7.6° C).

Verneuilivta polystropha— Material examined.

Cat.
No.
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VERNSUILINA BRADY! Cushir.an.

Plate 27, fig. 4.

Vemeuilina pygmnea H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 385, pi. 47, figs. 4-7 (not Bulimina pygmaea Egger).

Verneuilina bradyi Cuskman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 54, figs.

87fl, b (intext).—Pearcey, Trans. Roy. Soc. Edinburgh, vol. 49, 1914, p. 1013.

This species occurs in few numbers, but at numerous stations, the

depth ranging from 23 to 525 fatlioms (42 to 927 meters), bottom

temperatures, where recorded, 41.1° to 64.1° F. (5° to 17.8° C).

This is a very widely distributed species, but does not seem to occur

in shallow water, as noted in the Pacific material about Japan, The

same thing is true in the Philippine dredgings.

Vemeuilvia bradyi— Material examined.

Cat.
No.
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VERNEUILINA TRIQUETRA (MUnster.)

Textularia triquetra Munster, (in Romer), Neues Jahrb. fiir Min., 1838, p. 384,

pi. 3, fig. 19.

Textularia {Verneuilina) triquetra Parker and Jones, Ann. Mag Nat. Hist., ser. 3,

vol. 11, 1863, p. 92.

Verneuilina triquetra H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 383, pi. 47, figs. 18-20.

The only record for this species in the region is D5586, vicinity

Sibuko Bay, Borneo, 347 fathoms (G35 meters), bottom tempera-

ture 44° F. (6.4° C).

Brady records it from the Pacific in 210 and 255 fathoms (384 and

466 meters) off Kandavu, Fiji Islands.

Verneuilina triquetra—Material examined.

Cat.
No.

Coll. of-

No. of

speci-

mens.

D5586..

Local! I V.

4 06 50 N.; 118 47 20 E..

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

347

' F.
44

Character of

bottom.

gy-m.

Abundance.

VERNEUILINA AFFIXA Cushman.

Plate 27, fig. 6.

Verneuilina propinquxi H. B. Brady (part). Rep Voy. Challenger, Zoology, vol. 9,

1884, p. 387, pi. 47, figs. 13, 14 (not 8-12).—Goes (part), Bull. Mus. Comp.

Zool., vol. 29, 1896, p. 38.

Verneuilina affixa Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 56, figs.

90, 91 (in text).

The only specimens of this species which were noted in the ma-

terial examined were from D5650, GuK of Boni, 540 fathoms (988

meters), bottom temperature, 40.1° F. (3.5° C). They were of the

form with the pointed apex and broad base.

Verneuilina affixa—Material examined.

Cat.
No.
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Valvulina conica M. Sars, Vid. Selsk. Forh., 1868, p. 249.—H. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 392, pi. 49, figs. 15, 16.—Ctjshman,
Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 58, figs. 93a, b, c (in text).

This has proved to be one of the commonest species in the whole

region, and well distributed records for its occmTence have been ob-

tained at about 50 stations. These range in depth from 24 to 1,560

fathoms (44 to 2,853 meters), but the great majority of these are

between 250 and 500 fathoms (457 and 914 meters). Bottom tem-

peratures range from 38.2° to 62.4° F. (3.4° to 16.8° C), correspond-

ing more or less with range of depth.

Valvulina conica—Material examined.

Cat.
No.

14272
14271

14265
14253
14357
14270

14267

14255
14256
14261

14260
14251
13295
14266
14209
13294
13291
14254
14262
14273
142G8
14257

142G4
13293
142-50

14263
13292
14252

13206

14249
13290
14259
14258
14248

Coll. of-

U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S..MN.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci
mens

Station. Localit}-.

6
10+
1

10+

6
1

2
4

10+
3

1

10+
2

2

10+

3

2
10+
10+
1

D5110.
D5219.
D5241.
D5282.
D.5301.
D5369.
U5370.
D5381

.

D5385.
D5428.
D5429.
D5445.
D5446.
D5447.
Do449.
D5459.
D5460.
D5467.
D546S.

D5469.

D5470.
D5495.
D5526.
D5538.
D5582.
I) .5.585.

D558G.

|D5591 .

D5612.

|D5613.

D5619.
D5630.
D5037.
D5639.
D5(>40.
D56.50.
D5654.
D5058.
D5668.

13 59 20 N.
13 21 00 N.
6 50 45 N.

j
13 53 00 N.
20 37 00 N.
13 48 00 N.
13 44 15 N.
13 14 lb N.
13 24 50 N.
9 13 00 N.
9 41 30 N.

12 44 42 N.
12 43 51 N.
13 28 00 N.
13 21 30 N.

13 32 30 N.
13 35 27 N.
13 35 39 N.

120 75 45 E.
122 18 45 E.
126 14 38 E.
120 26 45 E.
115 43 00 E.
121 43 00 E.
121 42 30E.
122 44 45 E.
123 03 70 E.
118 51 15 E.
118 50 22 E.
124 59 50 E.
124 59 18 E.
123 46 18 E.
124 00 30 E.

123 58 06 E.
123 37 18 E.
123 40 28 E.

13 36 48 N.; 123 38 24 E.

13 37 30 N.
9 06 30 N.
9 12 45 N.
9 08 15 N.
4 19 54 N.
4 07 00 N.
4 06 50 N.

123 41 09 E.
125 00 20 E.
123 io 30 E.
123 15 20 E.
118 58 38 E.
118 49 54 E.
118 47 20 E.

4 11 48 N.; 118 38 20 E..

38 00 S.:

42 00 S.

35 00 S.

56 30 S.

3 53 20 S.

3 54 50 S.

4 27 00 S.

4 53 45 S.

3 42 00 S.

3 32 40 S.

2 28 15 S.

121 45 40 E.

121 44 00 E.

127 14 40 E.
128 05 00 E.
126 48 00 E.
123 27 20 E.
122 55 40 E.
121 29 00 E.
125 45 50 E.
120 31 30 E.
lis 49 00 E.

Depth
in

fath-
oms.

135
530
215
248
208
108
159
88

327
1,105
766
383
300
310
300

565
480
569

500

560
976
805
256
890
476
347

260

750

752

435
569
700

1,560
24

540
805
510
901

Bot-
tom
tem-
pera-
ture.

°F.
59.0
50.8

Character of
bottom.

47.4
50.5

54.3

62.4
49.7

44.3

'45.3

52.3
52.3
.53.3

38.3
41.1
44.0

gy.m -

g.v-s..
m.,s .

gy-m
gy.m.(m. b.)
gn.m

gn.m.(net)..

m
gy-m
gn.m., glob..
gn.m.,.s
gy.m.,fne.s.
gy-m
gn.m

40.1
38.3
41.2
38.2

gy-m

fne.gy.s.,m.
co.s.,m
gy-m
gy-m
s.,bkr. sh ...

gn.m

gy-m.
gy-m.

Abundance.

Rare.
Rare.
Rare.
Few.
Rare.
Rare.
Few.
Rare.
Frequent.
Few.
Rare.
Few.
Rare.
Few.
P'ew.

Few.
Common.
Fev.-.

Frequent.

Few.
Few.
Few.
Few.
Few.
Few.
Frequent.

Few.

Several.

Few.

Few.

Frequent.
Few.
Few.
Few.
Frequent.
Frequent.
Rare.

VALVULINA FUSCA (Williamson).

Plate 28, figs, la, I.

Rotalina fusca "WiLLiAiisox, Recent Foraminifera of Greed Britain, 1858, p. 55.

pi. 5, figs. 114, 115.

Valvulina fusca M. Sars, Vid. Selsk. Forh., 1868, p. 249.—H. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 392, pi. 49, figs. 13, 14.—Cushmak,

Bull. 7], U. S. Nat. Mus., pt. 2, 1911, p. 59, figs. 94, 95a, b, c (in text).
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Valvulina triangularis, var. austriaca Parker and Jones, Introd. Foram., 1862,

p. 311.

Valvulina austriaca H. B. Brady, Trans. Linn. Soc. London, vol. 24, 1864, p. 472.

This species is much less abundant than the preceding. It occurs

at fewer stations and in fewer numbers. The range in depth is from

26 to 890 fathoms (48 to 1,628 meters); bottom temperature, from
38.3° to 53.3° F. (3.5° to 11.8° C).

Valvulina fusca—Material examined.

Cat.
No.
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Genus TRITAXIA Reuss, 1860.

TRITAXIA TRICARINATA (Reuss).

Plate 28, figs. 2a, 6.

Textularia tricarinata Reuss, Verst. Bohm. Kreid., pt. 1, 1845, p. 39, pi. 8, fig. 60.

Tritazia tricarinata Reuss, Sitz. Akad. Wiss. Wien, vol. 40, 1860, p. 228, pi. 12,

figs. 1, 2.—H. B. Brady, Rep. Voy. Chaiknger, Zoology, vol. 9, 1884, p. 389,

pi. 49, figs. 8, 9.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 61, figs.

98a, 99 (in text).

This species occurred at a number of stations in the region from

the following localities: Vicinity of Pujada Bay; Gulf of Davao;
China Sea, vicinity of Hongkong; China Sea, vicinity of Formosa;
Mindoro Strait; Jolo Sea; and east coast of Luzon.

Some of the specimens are exceptionally fine and large.

The only Challenger record for this species is from off Raine Island,

Torres Strait, 155 fathoms (283 meters).

Tritaxia tricarinata—Material examined.

Cat.
No.

Coll. of-
No. of
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Genus GAUDRYINA d'Orbigny, 1839.

GAUDRYINA SCABRA H. B. Brady.

Plate 28, fig. 5.

Gaudryina pupoides H. B. Brady (not G. pupoides d'Orbigny, 1840), Ann. Mag.

Nat. Hist., ser. 4, vol. 6, 1870, p. 300, pi. 8, fig. 5.

Gaudryina scabra H. B. Brady, Jlep. Voy. Challenger, Zoology, vol. 9, 1884, p.

381, pi. 46, fig. 7.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 62, figs.

100a, b, 101 (in text).

Specimens of tliis species have occurred at numerous stations well

scattered throughout the region. The character of the test varies

much, especially in the material of the included sponge spicules,

which are often entirely absent. In depth the stations vary from

260 to 940 fathoms (476 to 1,719 meters). The bottom tempera-

tures, where recorded, vary from 36.7° to 44.0° F. (2.6° to 6.4° C).

In the Archipelago the records are from the east coast of Luzon.

Southward it occurred off Darvel Bay and Sibuko Bay, Borneo;

north of Celebes; between Gillolo and Makyan Islands: and Macassar

Strait.

Gaudryina scabra— Material examined.

Cat.
No.
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Gaudnjina Jliniii—• Material examined.

Cat.
No.
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GAUDRYINA TRIANGULARIS Cushman.

Gaudryina triangularis Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 65,

figs. 104a, b, c (in text).

The only station at which this species occurred was D5212, east of

Masbate Island, 108 fathoms (198 meters); bottom temperature,

59.9° F. (15.5° C).

The previous records for this species are off the Hawaiian Islands

and off the Bonin Islands.

Gaudryina triangularis—Material examined.

Cat.
No. Coll. of-

No.of
speci-
mens.

Station.

D5212...

Locality.

12 04 15 N.; 124 04 36 E..

Depth
in

fath-
oms.

108

Bot-
tom
tem-
pera-
ture.

o p
59.9

Character of

bottom.

gy. s., m.

Abundance.

GAUDRYINA PAUPERCULA Cushman.

Plate 29, figs. 4, 5.

Gaudryina paupercula Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 66,

figs. 106a, b (in text).

At the following 11, stations specimens occurred which agree well

with the type of the species: D5172, vicinity of Jolo, 318 fathoms

(582 meters), bottom temperature not recorded; D5424, Jolo Sea,

340 fathoms (622 meters), bottom temperature 50.4° F. (10.1° C);
D5425, Jolo Sea, 495 fathoms (906 meters), bottom temperature

49.4° F. (9.7° C); D5526, between Siquijor and Bohol Islands, 805

fathoms (1,472 meters), bottom temperature 52.3° F. (10.1° C);
D5569, north of Tawi Tawi, 303 fathoms (554 meters), bottom
temperature, 52.3° F. (10.1° C); D5570, north of Tawi Tawi, 330

fathoms (604 meters), bottom temperature 52.3° F. (10.1° C);

D557i, north of Tawi Tawi, 340 fathoms (622 meters), bottom tem-

perature 52.3° F. (10.1° C.) ; D5575, north of Tawi Tawi, 315 fathoms,

(580 meters), bottom temperature 52.3° F. (10.1° C); D5582, Darvel

Bay, Borneo, 890 fathoms (1,628 meters), bottom temperature

38.3° F. (3.5° C); D5584, Sibuko Bay, Borneo, 292 fathoms (535

meters), bottom temperature 44.3° F. (6.8° C); and D5639, Mo-
lucca Sea, 1,560 fathoms (2,853 meters), bottom temperature not

recorded.

The material from the Philippines serves to more clearly fix this

as a very definite species. The short, broad form, arenaceous walls

with smooth surface, well finished, are very apparent. The color is

usually gray or brownish, but at D5172 very typically shaped speci-

mens were found with tests of calcareous sand and white in color.
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Gaainjlna paupercula—Material examined.

Cat.
No.
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GAUDRYINA BACCATA Schwagcr.

Plate 29, fig. 6.

Gaudryma baccata Schwager, Novara-Exiped., Geol. Tlieil, pt. 2, 18G6, p. 200,

pi. 4, figs. 12a, b.—H. B. Brady, Rep. Voy. Challenger, Zoolog}', vol. 9, 1884,

p. 379, pi. 46, figs. 8-11.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 68,

figs. 108a, b (in text).

Excellent specimens agreeing well with the figures given by

Brady occurred at tliree stations: D5211, east of Masbate Island,

155 fathoms (283 meters), bottom temperature 56.6° F. (13.7° C);

D5586, vicinity Sibuko Bay, 347 fathoms (635 meters), bottom tem-

perature 44.0° F. (6.4° C); and D5236, Pacific Ocean, east coast of

ISiindanao, 494 fathoms (903 meters), bottom temperature 41.2° F.

(5.1° C).

Brady recorded tliis species from a CMllenger station, 206, in

2,100 fathoms (3,841 meters), between China and the Philippines.

Gaudryma baccata—Material examined.

Cat.
No
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Gaudryina chilostoma— Material examined.

Cat.
No.
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GAUDRYINA ATTENUATA Cnshman.

Plate 30, fig. 4.

Gaudryina attenuata Cushman, Proc. IT. S. Nat. Mus., vol. 44. 1933, p. 036, pi.

80, fig. 3.

Description.—^Test elongate, composed of numerous chambers,

early portion triserial, triangular in cross section with sharp angles,

biserial chambers numerous, nearly as high as broad, in later devel-

opment each chamber running nearly or quite to the opposite side of

the test; wall rough, composed or rough sand grains and sponge

spicules roughly cemented, aperture at first textularian, becoming
more nearly circular in the last-formed chambers; color light gray.

Length about 3 mm.
Type specimen.— (Cat. No. 8508, U.S.N.M.) irom. Albatross station

D5259, off northwestern Panay, 312 fathoms (571 meters).

This species differs from G. filiformis Berthelin in its sharply tri-

angular basal portion and in its more loosely biserial form, as well as

the form of the aperture. It differs from G. pseudojiliformis Cush-

man in the aperture, the very rough surface, and more loosely

biserial character. The apertural end tends to become more atten-

uate, but not to assume a clavuline character.

The species has been found at two other stations in the region as

follows: D5586, Sibuko Bay, Borneo, 347 fathoms (635 meters); and
D5592, the neighboring station, 305 fathoms (558 meters).

Gaudryina attenuata—Material examined.

Cat.
No.
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Tyjpe specimen.—(Cat. No. 8509, U.S.N.M.) from Albatross station

D5612, Gulf of Tomini, Celebes, 750 fathoms (1,371 meters).

This is a large species, very robustly built, the early portion con-

cavely triangular, the latter portion very much rounded. The
specimen figured shows but a few of the biserial chambers.

The species has also occurred at D5637, south of Bouro Island

700 fathoms (1,280 meters), and D5670, Macassar Strait, 1,181

fathoms (2,160 meters). Bottom temperature was recorded in the

last case only—38.2° F. (3.4° C).

Gaudryina robusta—Material examined.

Cat.
No.
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Genus CLAVULINA d'Orbigny, 1826.

CL.\VULINA COMMUNIS d'Orbigny.

Plate 31, fig. 1.

Clavulina comviunis d'Orbigny, Ami. Sci. Nat., vol. 7, 1826, p. 2G8; Foram. Foss.

Vienne, 1846, p. 196, pi. 12, figs. 1, 2.—H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 394, pi. 48, figs. 1-13.—Cushman, Bull. 71, U. S. Nat.

Mus., pt. 2, 1911, p. 72, figs. 115-117 (in text).

Verneuilina comviunis Jones and Parker, Quart. Joura. Geol. Soc, vol. 16, 18G0,

p. 303.

This species is common and rather widely distributed in the region.

The specimens vary in numerous details. The color of the wall varies

from a chalk}^ white to a dark gray, is usually smooth, and occasionally

somewhat roughened. Some of the specimens show excellently

the change from a triserial through the biserial to the final uniserial

arrangement of the chambers. Occasional specimens show well the

external tubular aperture. Although not definitely worked out

there seem to be indications of both microspheric and megalospheric

forms of the species in the material, from the comparative size of the

earlier chambers and the considerable difference in size of the adults.

The species occurs at a large number of stations in the region vary-

ing in depth from 50 to 1,560 fathoms (91 to 2,853 meters), most of the

stations being in the neighborhood of 300 fathoms (549 meters), bot-

tom temperatures ranging from 38.2° to 76.3° F. (3.4° to 24.6° C),

and at the single shallow water station. 50 fathoms (91 meters), the

temperature was 76.3° F. (24.6° C). Specimens, however, were com-

mon at this last station.

Clavulina communis—Material examined.

Cat.
No.
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CLAVULINA BRADYI Cushman.

Plate 31, fig. 4.

Clavulina cylinclricn H. B. Brady ("not C. ci/Kndrica d'Orbigny, 1826), Rep. \'oy.

Challenger, Zoology, vol. 9, 1884, p. 396, pi. 48, figs. 32-38.

Clcvulina bradyi Cusiiman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 73, figs.

118a, b, 119 (in text).

At two stations specimens referable to this species occurred: D5300,
China Sea, vicinity southern Luzon, 265 fathoms (484 meters) ; and
D5642, Buton Strait, 37 fathoms (68 meters); bottom temperatures

not recorded in either case.

Numerous spechnens of this species occurred at a number of sta-

tions ranging in depth from 37 to 375 fathoms (68 to 686 meters),

with bottom temperatures from 52.3° to 58.6° F. (10.1° to 14.7° C).

A large series was obtained at some stations showing excellent aper-

tures with one, two, or more teeth, yet the structure of the early

portion of the test shows that they are not Haplosticlie duhia, which
they in some ways resemble.

Clavulina bradyi—Material examined.

Cat.
No.
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Clavulina angularis—Material examined.

Cat.
No.
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The specimens are quadrilateral, with an aperture like that figured

by Brady.

Brady describes this as a variety of angulmis from a single local-

ity, Nares Harbor, Admiralty Island, in 17 fathoms (30 meters), in

this same faunal region. The occurrence of this same form at Guam
would indicate that this is something more than a casual variation,

and it is here raised to specific rank.

Heron-Allen and Earland record this from a single station in the

Kerimba xirchipelago, off the southeastern coast of Africa, in water

of 4 fathoms (7 meters) or less on inshore reefs.

This is a peculiar distribution at these widely isolated points, and

it will be interesting to see how they are later filled in by future

work.
Clavulina difformis—Material examined.

Cat.
No.
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Clavulino rotundata-—Moterial examined.

Cat.
No.
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Subfamily Bulimininae.

Genus BULIMINA d'Orbigny, 1826.

BULIMINA ELEGANS d'Orbigny, var. EXILIS H. B. Brady.

Bulimina elegans d'Orbigny, var. exilis H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 399, pi. 50, figs. 5, 6.—Cushman, Bull. 71, U. S. Nat.

Mils., pt. 2, 1911, p. 82, figs. 135a-c (in text).

A single typical specimen of this variety occurred at D5301, China

Sea, vicinity Plongkong, 208 fathoms (381 meters), bottom temper-

ture50.5°F. (10.2° C).

Bulimina elegans, var. exilis-—Material examined.

Cat.
No.
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BULIMINA INFLATA Seguenza.

Plate 31, fig. 6.

Bulimina inflata Sequenza, Atti Accad. Gioenia Sci. Nat., ser. 2, vol. 18, 1862,

p. 109, pi. 1, fig. 10.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 406, pi. 51, figs. 10-13.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 19] 1, p. 84,

figs. 137«, b (in text).

This species is fairly common in the region and well distributed.

The stations range in depth from 195 to 805 fathoms (356 to 1,472

meters), and the bottom temperatures from 40.6° to 52.8° F. (4.7° to

11.5° C). In the southern portion of the area it was found at

D5590, vicinity of Sibuko Bay, Borneo, 310 fathoms (567 meters);

D5652, Gulf of Boni, 525 fathoms (927 meters) ; and D5666, Macassar
Strait, 272 fathoms (498 meters).
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BULIMINA ACULEATA d'Orbigny.

Plate 31, fig. 5.

Polymorpha pineiformis Soldani, Testaceographica, vol. 1, pt. 2, 1791, p. 118,

pi. 127, fig. 1; pi. 130. fig. vv.

Bulimina aculeata d'ORBiGNY, Ann. Sci. Nat., vol. 7, 1826, p. 269.—H. B. Brady,
Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 406, pi. 51, figs. 7-9.—Cush-
MAN, Bull. 71, U. S. Nat. Miis., pt. 2, 1911, p. 286, figs. 139a, b (in text).

Bulimina pupoidcs, var. spinulosa Williamson, Recent Foraminifera of Great

Britain, 1858, p. 62, pi. 5, fig. 128.

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

p. 311.

This is the most common species of the genus in the region, the

stations ranging in depth from 83 to 834 fathoms (151 to 1,525

meters), and the bottom temperature from 39.2° to 53.6° F. (4°

to 12° C.) In the southern portion of the region it occurred at D5606,

Gulf of Tomini, Celebes, 834 fathoms (1,525 meters); D5613, north

of Celebes, 752 fathoms (1,375 meters); and D5655, Gulf of Boni,

608 fathoms (1,112 meters) bottom temperature 39.2° F. (4° C).

Bulimina aculeata—Material examined.

Cat.
No.
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fathoms (425 to 1,472 meters). Bottom temperatures were re-

corded from 10 of these stations, ranging from 40.1° to 52.8° F. (3.5° to

11.5° C). The stations are off southeastern Mindoro; off Jolo; north

of Tawi Tawi; Gulf of Tomini, Celebes; and Sibuko Bay, Borneo.

Other North Pacific stations are about the Hawaiian Islands and

Galapagos Islands.

Bulimina pupoides—Material examined.

Cat.
No.
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The only other records in the North Pacific are those from the

coast of Japan.

Bulimina pyrula— Material examined.

Cat.
No.
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Bulimina pyrula, var. perversa— Material examined.

Cat.
No.
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Bulimina ovata— Material examined.

Cat.
No.
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and two in the north, D5301, China Sea, vicinity Hongkong, 208

fathoms (381 meters), and D5529, between Siquijor and Bohol

Islands, 441 fathoms (812 meters). It was rather rare at all stations.

The only other records for the North Pacific are off Japan.

Bulimina elongata—Material examined.

Cat.
No.
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Genus BULIMINELLA Cushman, 1911.

BULIMINELLA SUBTERES (H. B. Brady).

Bulimina presU, var. elegantissima Parker and Jones, Philos. Trans., Roy. Soc,

vol. 155, 1865, p. 374,' pi. 15, figs. 12-17.

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

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

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

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 403, pi. 50, figs. 17, 18.

Buliminella subteres Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 89, figs.

142a, b (in text).

A single, generally typical specimen of this interesting species was
obtained from D5259, off northwestern Panay, 312 fathoms (571

meters), bottom temperature 49.3° F. (9.6° C). This is the second

record for the North Pacific for this species.

Buliminella subteres—Material examined.

Cat.
No.
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BULIMINELLA ELEGANTISSIMA (d'Orbigny).

Bulimina elegantissima d'Oebigny, Foram. Am^r. M^rid., 1839, p. 51, pi. 7, figs.

13, 14.

—

Williamson, Recent Foraminifera of Great Britain, 1858, p. 64,

pi. 5, figs. 134, 135.—H. B. Brady, Rep. Voy. Chalhngcr, Zoology, vol. 9, 1884,

p. 402, pi. 50, figs. 20-22.

This widely distributed species has occurred but once in the

Philippine material, from the station at which so many rare species

have been recorded—D5236, Pacific Ocean, east coast of Mindanao,
in 494 fathoms (903 meters).

Buliminella elegantissima— Material examined.

Cat.
No.
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The only station at which specimens referable to this species have

occurred is D5526, between Siquijor and Bohol Islands, 805 fathoms

(1,472 meters), bottom temperature 52.3° F. (10.1° C).

This is a very rare species, described by Brady in the GJiallenger

report from off New Guinea, Torres Strait, and the Ki Islands in

3-129 fathoms (5-236 meters). Little more is known of its dis-

tribution. Egger records it from several localities, but his figures,

unless possibly in one case, do not represent the species. The one

Philippine specimen was typical.

Virgulina pauciloculata— Material examined.

Cat.
No.
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VIRGULINA CORNUTA Cushman.

Plate 32, figs. 3-G.

Virgulina cornuta Cushman, Proc. U. S. Nat. Mus., vol. 44, 1913, p. 637, pi. 80,

fig. 1.

Description.—Test pointed at the initial end, broadly rounded at

the apertural end, whole test curved, in-egularly biserial, last-formed

chambers very tumid, aperture a comma-shaped opening with a

surrounding raised portion; wall thin and translucent, smooth.

Length about 0.8 mm.
Type specimen.— (Cat. No. 8510, U.S.N.M.) from Albatross station

D5284, China Sea, near southern Luzon, 422 fathoms (775 meters).

It has also occurred in typical form at D5112, China Sea, off south-

ern Luzon, 177 fathoms (324 meters); D5114, in 340 fathoms (620

meters), off Verde Island Passage; D5201, Sogod Bay, southern

Leyte, 554 fathoms (1,012 meters); and D5259, in 312 fathoms (571

meters), off northwestern Panay.

This species is peculiar in its horn-like shape, its very tumid last-

formed chambers, and tapering curved early portion.

Virgulina cornuta—Material examined.

Cat.
No.
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Subfamily Cassidulininae.

Genus CASSIDULINA d'Orblgny, 1826.

CASSIDULINA LAEVIGATA d'Orbigny.

Plate 31, fig. 7.

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

4, 5;Modeles, 1826, No. 41.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 428, pi. 54, figs. 1-3.—Cushman, Bull. 71, U. S. Nat.Mii8.,pt. 2, 1911,

p. 96, figs. 150a, b (in text),

The only stations at which this species was noted were D5156,

Sulu Archipelago, Tawi Tarn Group, 18 fathoms (33 meters), D5172,

vicinity of Jolo, 318 fathoms (582 meters), and D5301, China Sea,

vicinity Hongkong, 208 fathoms (381 meters), bottom temperature

50.5° F. (10.2° C).

Cassidulina laevigata— Material examined.

Cat.
No.
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Cassidulina subglobosa—Material examined.

Cat.
No.
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Ehrenbergina serrata—Material examined.

Cat.
No.
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off northwestern Panay, bottom temperature 49.3° F. (9.6° C); and
D5537, in 254 fathoms (464 meters) between Negros and Siquijor,

bottom temperature 53.5° F. (11.8° C).

Lagena laevis^Material examined.

Cat.
No.
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Lagena clavata—Material examined.

Cat.
No.
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LAGENA APICULATA (Reuss).

Plate 52, fig. 6.

Oolina apiculata Reuss, in Haidinger'a Nat. Abhandl., vol. 4, 1850, p. 22, pi. 1,

fig. 1.

Lagena apiculata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, 1862 (1863), p. 319,

pi. 1, figs. 4-8, 10, 11.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 453, pi. 56, figs. 4, 15-18.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3,

1913, p. 13.

A single specimen of this species was obtained from ATbatross sta-

tion D5648 in 559 fathoms (1,021 meters), Buton Strait, bottom

temperature 39.2° F. (4.0° C).

From the North Pacific records this species seems to be found in

deep and cold waters.

Lagena apiculata—Material examined.

Cat.
No.
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LAGENA lilSPlDA Reuss, var. TVJBULATA Sidebotlom.

Lagena hispida Reuss, var.' tubulata Sidebottom, Journ. Quekett Micr. Club,

ser. 2, vol. 11, 1912, p. 385, pi. 15, figs. 3-5.

Description.—Test with globular body and long, cylindrical neck,

surface covered with long delicate spines with a s}Tiimetrical arrange-

ment of larger tubular ones, variously placed.

Length up to 0.5 mm.
Distnhution.—The only station of the present series from which

this variety was obtained is Albatross D5666, in 272 fathoms (498

meters), off Celebes, bottom temperature 47.5° F. (8.6° C).

The specimens described by Sidebottom were from the South-west

Pacific. Tliis is the fiist record from the North Pacific.

Lagena hispida, var. tubulata—Material examined.

Cat.
No.
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etc., ojQF southern Luzon, bottom temperature 58.6° F. (14.7° C.)

;

D5318, China Sea, vicinity Formosa, 340 fathoms (946 meters), and

D5638, in 517 fathoms (622 meters), entrance to Tifu Bay, Bouro

Island.

Lagena striata—Material examined.

Cat.
No.
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Lagena striata, var. strumosa—idaterial examined.

Cat.
No.
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(15° C); D5443, in 241 fathoms (441 meters), off Atalaya Point,

Batag Island, east coast of Luzon, bottom temperature 51.3° F.

(10.7° C); D5638, in 517 fathoms (946 meters) at the entrance to

Tifu Bay, Bouro Island; and D5666, in 272 fathoms (498 meters),

off Celebes, bottom temperature 47.5° F. (8.6° C).

These stations are well scattered over the area of dredging opera-

tions, and probably the species is much more common than indi-

cated here.

Lagena sulcata—Material examined.

Cat.
No.



FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS. 181

Records of the occurrence of this species in material from three

Albatross stations in the region are as follows: Do 120, in 393 fath-

oms (719 meters). Verde Island Passage, bottom temperature 43.7°

F. (6.5° C); D5133, in 38 fathoms (70 meters), Sulu Sea off western

Mindanao; and D5178, in 78 fathoms (143 meters), oiT Romblon.

Lagena acuticosta—Material examined.

Cat.
No.
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fathoms (903 meters), Pacific Ocean, east coast of Mindanao, bottom
temperature 41.2° F. (5.1° C). It also occurred, as has been already

noted, at Nero station 862 in 1,550 fathoms (2,834 meters) off the

east coast of Luzon. Apparently it does not occur, at least in any
numbers, in the shallow waters of this region from which most of

the material came.

Lagena stuphyllearia—Material examined.

Cat.
No.
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Hongkong, bottom temperature 50.5° F. (10.8° C), and D5349, in

730 fathoms (1,335 meters), Palawan Passage, bottom temperature
40.6° F. (4.7° C).

Lagena marginata—Material examined.

Cat.
No.
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Lagena formosa—Material examined.

Cat.
No.
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Subfamily Nodosariinae.

Genus NODOSARIA d'Orbigny, 1826.

NODOSARIA (GLANDULINA) ROTUNDATA (Reuss).

Glandulina rotundata Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1849, p. 366,

pi. 46, fig. 2.

Nodosaria {Glandulina) rotundata H. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 491, pi. 61, figs. 17-19.—Flint, Rep. U. S. Nat. Mus., 1897 (1899),

p. 308, pi. 54, fig. 6.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 47, pi.

28, fig. 6.

Rare specimens of this species were found in material from the

following three stations, which are widely scattered in the region:

D5192, off northern Cebu Island, 32 fathoms (59 meters); D5318,
China Sea, vicinity of Formosa, 340 fathoms (622 meters) ; and D5580
vicinity of Darvel Bay, Borneo, 162 fathoms (297 meters), bottom
temperature 55.8° F. (13.2° C).

Nodosaria rotundata—Material examined.

Cat.
No.
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Nodosaria laevigata—Material examined.

Cat.
No.
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NODOSARIA PYRULA d'Orbigny.

Plate 33, figs. 3-5.

"Orthoceras Monile" Soldani, Testaceographia. vol. 2, 1798, p. 35, pi. 10, figs.

b,c.

Nodosaiia pyrula d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 253, No. 13.—H. B.

Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 497, pi. 62, figs. 10-12.—

Flint, Rep. U. S. Nat. Miis., 1897^(1899), p. 309, pi. 55, fig. 4.—Cushman,
Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 49, pi. 26, figs. 1-3.

Brady in the Challenger Report records this species from off the

Philippines in 95 fathoms (174 meters). Both in its typical form

and the two following varieties it has proved to be very common in

the region, most of the stations, however, being in the Philippine

Archipelago and occurring but once in the region to the southward.

Some of the stations gave abundant and often very complete speci-

mens, sho\ving the very long, slender, pointed proloculum, very

different from that usually found in this genus.

The stations range in depth from 218 to 559 fathoms (399 to 1,021

meters), the average 387 fathoms (708 meters). The bottom tem-

peratures range from 41.2° to 53.8° F. (5.1° to 12.1° C), the average

being 48.6° F. (9.2° C.)

Nodosaria pyrula—Material examitud.

Cat.
No.
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can hardly be distinguished from typical N. pynda in much of the

material, all gradations existing between the two extremes and

also toward the following variety.

At numerous stations throughout the Philippine Archipelago this

variety has occurred usually with the typical form. The depths range

from 83 to 554 fathoms (151 to 1,012 meters), average 302 fathoms

(552 meters), the bottom temperatures range from 41.2° to 63.6° F
(5.1° to 17.5° C), average 52.2° F. (11.2° C).

Nodosaria pyrula, var. semirugosa—Material examined.

Cat.
No.

12308
12311
12310
12314
12303
12312
15134
13153
12313
15135
15136

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

spcci station.

D5121.
Do201

.

D5219.
D5236.
D5243.
D5259.
D5371

.

D5529.
D5537.
D553S.
D5574.

Locality.

13 27 20 N.
10 10 00 N.
13 21 00 N.
5 50 45 N.
6 50 55 N.

11 .57 30 N.
13 49 40 N.
9 23 45 N.
9 11 00 N.
9 03 15 N.
5 30 45 N.

121 17 43 E.
125 04 15 E.
122 IS 45 E.
126 26 52 E.
126 14 35 E.
121 42 15 E.
121 40 15 E.
123 39 30 E.
123 23 00 E.
123 23 20 E.
120 07 57 E.

Depth
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a long spinous projection placed asymmetrically, apertural end of

the chamber with a slight neck.

Length up to 5 mm.
Distribution.—Specimens of this species were very common at

Albatross station D5236, in 494 fathoms (903 metei-s) Pacific Ocean,

off eastern coast of Mindanao, bottom temperature 41.2° F. (5.1° C),

and D5121 in 108 fathoms (198 meters), off the east coast of Mndoro.

Some of our specimens were almost identical with the specimens

figured by Schwager. His specimens were from the Nicobar Islands

—

a fossil foraminiferal fauna, which, as has already been noted, is very

closely related to that of the waters of the Philippines.

Nodosaria insecta—Material examined.

Cat.
No.
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NODOSAKIA INSOLITA Schwagcr.

Nodosaria insolita Schwager, iVorara-Exped., Geol. Theil., pt. 2, 1866, p. 230,

pi. 6, fig. 63.

Description.—Test elongate, tapering, slightly arcuate, composed
of numerous inflated chambers, each much broader than long, sutures

deeply constricted, wall smooth, apertural end with a slight neck.

Length up to 8 mm.
Distribution—Typical specimens were obtained from Albatross

stations D5176, in 260 fathoms (476 meters), Verde Island Passage,

and an abundance of large specimens from D5236, in 494 fathoms (903

meters), east coast of Mindanao, bottom temperature 41.2° F.

(5.1° C). Schwager 's specimens were from the fossil beds of Kar
Nicobar.

The aperture shown in Schwager 's figure seems as though the speci-

men must have been broken. Our specimens agree very closely in

all other characters.

Nodosaria insolita—Material examined.

Cat.
No.
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NODOSARIA SOLUTA (Reuss).

Plate 34, figs. 5, 6.

Dentalina soluta Reuss, Zeitschr. deutsch. geol. Gee., vol. 3, 1851, p. €0, pi. 3,

figs. 4a, h.

Nodosaria sohtta Bornemann, Zeitschr. deutsch. geol. Gcs., vol. 7, 1855, p.

322, pi. 12, fig. 12.~H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 503, pi. 02, figs. 13-16; pi. 64, fig. 28.—Flint, Rep. U. S. Nat. Mua.,

1897 (1899), p. 310, pi. 56, fig. 3.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3,

1913, p. 53, pi. 26, figs. 9-11.

This species is one of the most common in the region, being found

in the Philippine Archipelago and to the southward as well, off

Borneo, in the Gulf of Boni, Flores Sea, Macassar Strait, etc. With
but one exception, that of 78 fathoms (143 meters), the range is

between 208 and 940 fathoms (381 and 1,719 meters) with the aver-

age 528 fathoms (966 meters). The bottom temperatures show a

wide range from 36.7° to 62.4° F. (2.6° to 16.8° C), the average

being 47.3° F. (8.4° C).

Nearly all the specimens show rather tumid, close-set chambers,

the proximal half of each being much roughened, as shown in one of

the figures of the Challenger Report.

Nodosaria soluta—Material examined.

Cat.
No.
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Nodosaria communis Reuss, Verst. Bohm. Kreid., pt. 1, 1845, p. 28, pi. 12, fig.

21.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 504, pi. 62,

figs. 19-22.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 310, pi. 56, fig. 2.—
CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 54, pi. 28, figs. 1, 2.

Typical material which has been referred to this species has
occurred at numerous stations throughout the region often in con-

siderable numbers. With four exceptions the depths range from
162 to 494 fathoms (297 to 903 meters). The exceptions are four

stations in shallower water in 34 to 88 fathoms (62 to 161 meters),

and one station in the Molucca Sea in 1,560 fathoms (2,853 meters).

Where given the bottom temperatures range from 41.1 ° to 55.8° F. (5°

to 13.2° C).
Nodosaria communis—Material examined.

Cat.
No.
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bottom temperature 54.3° F. (12.3° C); D5386, Ragay Gulf, Luzon,

287 fathoms (525 meters), bottom temperature 62.4° F. (16.8° C);

D5585, Sibuko Bay, Borneo, and vicinity, 476 fathoms (871 meters),

bottom temperature 41.1° F. (5° C); D5636, Pitt Passage, 1,262

fathoms (2,309 meters).

Nodosaria roemeri— Material examined.

Cat.
No.

12241
12232
12239
1223S
12242

13240

Coll. Of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

No. of
speci-
mens.

Station. Locality.

D6112... 13 48 22 N.; 120 47 25 E.
P5284... 13 42 05 N.; 120 30 45 E.
D5300... 20 31 00 N.; 115 49 00 E.
D5301... 20 37 00 N.; 115 43 00 E.
D5380... 13 38 30 N.; 122 44 30 E.
D5542... 8 48 30 N.; 123 35 30 E.

D5585... 4 07 00 N.; 118 49 54 E.
D5636... 1 55 00 S.; 127 42 30 E.

Depth
in

fath-
oms.

177
422
2G5
208
287
2t)0

476
1,262

Bot-
tom
tem-
pera-
ture.

" F.
52.4
42.3

"m.'s'

62.4
54.3

Character of
bottom.

dk. gn.m

—

gy. m., glob
gy.m.,s
gy.m.jS

fne. s., brk.
sh.

gy.m
gy. m.jfne.s.

Abundance.

Rare.
Rare.
Common.
Rare.
Rare.

Rare.

NODOSARIA FILIFORMIS d'Orbigny.

Plate 34, fig. 9.

Nodosaria jUiformu d'Orbignt, Ann. Sci. Nat., vol. 7, 1826, p. 253, No. 14.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 500, pi. 63,figs.

3-5.—CusHMAN, Bull. 71, U. S. Nat. Mua., pt. 3, 1913, p. 55, pi. 27, figs. 1-4.

Specimens of Nodosaria which have elongated chambers as those

shown in the figure are here referred to this species. At a few

stations they are common, but as will be noted in the table are not

usually found in any considerable numbers. The range in depth

from 100-750 fathoms (183-1,370 meters) is the range of greatest

abundance of Nodosaria and other Lagenidae.

Nodosaria filiformis— Material examined.

Cat.
No.
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NODOSARIA CONSOBRINA d'Orbigny, var. EMACIATA Reuss.

riate 34, fig. 8; plate 35, fig. 1.

Dentalina emadata Eeuss, Zeitschr. deutsch. geol. Ges., vol. 3, 1851, p. 63, pi. 3,

fig. 9.

Nodosaria (D.) consobrina, var. emadata Reuss, Denkschr. Akad. Wias. Wien,

vol. 25, 1865, p. 132, pi. 2, figs. 12, 13.—H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 502, pi. 62, figs. 25, 26.—Flint, Rep. U. S. Nat. Mus.,

1897 (1899), p. 310, pi. 56, fig. 1.—Cushman, Bull. 71 U. S. Nat. Mus., pt. 3,

1913, p. 50, pi. 27, fig. 9.

Throughout the region this species seems to occur often in very

considerable numbers and represented by exceptionally fine large

specimens. The depths range from 50 to 940 fathoms (91 to 1,719

meters), the average being 334 fathoms (611 meters). The bottom

temperatures range from 36.7° to 55.8° F. (2.6° to 13.2° C), the aver-

age being 49.6° F. (9.8° C).

Nodosaria consobrina, var. emadata—Material examined.

Cat-
No.



196 BULLETIN 100, UNITED STATES NATIONAL MUSEUM.

Specimens of this species occurred rarely at the following five sta-

tions: D5112, China Sea off southern Luzon, 177 fathoms (324 meters)

bottom temperature 52.4° F. (11.3° C); D5120, Balayan Bay and
Verde Island Passage, 393 fathoms (719 meters), bottom tempera-

ture 43.7° F. (6.5° C); D5201, Sogod Bay, southern Leyte Island,

554 fathoms (1,012 meters), bottom temperature 52.8° F. (11.5° C);
D5394, between Samar and Masbate, 153 fathoms (279 meters);

D5666, Macassar Strait, 272 fathoms (498 meters), bottom tempera-

ture 47.5° F. (8.6° C).

Nodosaria mucronata— Material examined.

Cat.
No.
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Nodosaria japonica—Material examined.

Cat.
No.
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NODOSARIA SUBPOLYGONA Cushman.

Plate 35, figs. 4a, 4b, 5.

Nodosaria subpolygona Cushman, Proc. U. S. Nat. Mus., vol. 51, 1917, p. 654.

Description.—Test elongate, only very slightly tapering except in

the microspheric fomi, polygonal in end view, chambers numerous,

not at all inflated, sides parallel or very nearly so, sutures very

slightly if at all depressed, apertural end with a short stout neck,

aperture large, circular; surface ornamented by six raised ridges

giving a hexagonal appearance in end view.

Length up to 5 mm.
Distribution.—Typej'specimens (U.S.N.M. No. 9110) from Alba-

tross station D5318 in 340 fathoms (622 meters), China Sea, vicinity

of Formosa.

Both microspheric and megalospheric forms of the species occur at

this station, the former having numerous chambers and a tapering

base, the latter with a very large proloculum and the succeeding

chambers but slightly increasing in size and fewer than in the micro-

spheric form.

The polygonal form with few ridges and the short neck with large

aperture will distinguish this species.

Nodosaria subpolygona— Material examined.

Cat.
No.
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D5572, in 334 fathoms (611 meters), north of Tawi Tawi, bottom
temperatm-e 52.3° F. (11,2° C). The specimens were very abundant
at one of these stations.

Brady described this species from the Challenger station in the

Philippines, depth 95 fathoms (174 meters), and from off Raine
Island, Torres Strait, 155 fathoms (2S3 meters). Sidebottom records

it from the east coast of Australia in 465 fathoms (850 meters).

Flint's specimen was from the Gulf of Mexico, where N. vertehralis

is abundant and may be a form of that species with few costae, or

the distribution of N. catenulata may include this region also.

Nodosaria catenulata— Material examined.

Cat.
No.
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Nodosaria scalaris— Material examined.

Cat.
No.
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NODOSARU SUBSCALARIS Cushman.

Plate 36, fige. 2 a, b.

Nodosaria subscalaris Cushmak, Proc. U. S. Nat. Mus., vol. 51, 1917, p. G54.

Description.—Test elongate, composed of few chambers, mucronate

at the apical end, earlier chambers close-set, the later ones often

somewhat separated, inflated, sutures depressed, surface ornamented
with numerous (up to 40) longitudinal costae, apertural end with a

thick, tapering neck with 9 or 10 prominent, plate-like costae ex-

tending from the upper end of the ornamentation of the body of the

chamber to the apertural end of the neck; aperture small, rounded.

Length up to 5 mm.
Distribution.—Type specimens (U.S.N.M. No. 9111) from Albatross

station D5178, in 78 fathoms (143 meters), vicinity of Romblon,
where the species was very abundant. It also occurred at D5277 in

80 fathoms (146 meters), China Sea vicinity of southern Luzon, bot-

tom temperature 58.6° F. (14.7° C).

This species differs from typical N. scalaris in the apertural char-

acters especially, our species having a stout conical neck with very

prominent longitudinal costae, while typical scalaris has a much
narrower cylindrical neck with annular raised costae. This char-

acter is constant in the two species, as can be seen in specimens

where the chambers are separated and the apertural characters of

several chambers can be studied. The two species also do not occur

mixed at the same station.

The apertural ornamentation and general characters suggest very

strongly that of Lagena striata (d'Orbigny), var. Tiaidingeri (Czjzek).*^

Nodosaria subscalaris— Material examined.

Cat.
No.
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Distribution.—Type specimens (U.S.N.M. No. 9112) irom Albatross

station D5152, in 34 fathoms (62 meters), Tawi Tawi group, Sulu

Archipelago. It has also occurred at D5217, in 105 fathoms (193 me-
ters), between Burias and Luzon, bottom temperature G3.1° F.

(17.2° C); and D5133, in 38 fathoms (70 meters), Sulu Sea, off west-

em Mindanao.

In the variety the reduction in number of the costae of the body
portion of the chamber is accompanied by an increase in the number
of the costae of the apertural neck and by the difference in shape of

the neck as well.

Nodosaria subscalaris, var. pauci-costata—Material examined.

Cat.
No.
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Nodosaria millettii—Material examined.

Cat.
No.
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Nodosaria lepidula, var. hispidula— Material examined.

Cat-
No.
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species described by Neugeboren from the Miocene of Transylvania.

His wording is interesting:

Under the name Dentalina submnalicalata, Neugeboren has figured two slender,

curved, Nodosaria shells, which are characterized by their numerous segments, straight

sutures, and a peculiar surface-ornament consisting of short, broken, longitudinal

striae. The specimen represented in PI. LXIV, figs. 23, 24 [Challenijer Report],

exhibits the same kind of external marking; and as the test is manifestly abnormal
in point of form, it may be treated pro\'i3ionally, in the absence of other indications

of its affinity, as an aberrant modification of the species referred to.

With the single specimen at his disposal little else could be done
by Brady, and certainly from a single specimen it might appear, as

he says, that "the test is manifestly abnormal in point of form."

However, I have had a considerable number of specimens from the

above localities and the form is more than usually constant. The
figure given by Brady is so well drawn that it might represent one of

the specimens I have had. His specimen, however, did not have its

aperture in complete preservation, as have a portion of those which I

have been fortunate enough to obtain.

This is certainly a rather unique species in many ways, and is

apparentl}^ rather widely distributed in the Indo-Pacific region,

although it is a delicate one and easily broken.

Nodosaria substriatula—Material examined.

Cat.
No.
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portion of the chamber and becoming obsolete toward each end,

neck long, swollen toward the top; then again rapidly contracted to

the aperture; in the early chambers the neck with costae, in later

ones with the costae limited to the last tapering por-

tion near the aperture.

Length, up to 3.5 mm.
Distribution.—Type specimens (U.S.N.M. No. 9116)

from Albatross station D5201, in 554 fathoms (1,012

meters), Sogod Bay, southern Leyte Island, bottom
temperature, 52.8° F. (11.5° C).

Specimens were frequent at the type station, also

at D5259, in 312 fathoms (571 meters), off north-

western Panaj^, bottom temperature, 49.3° F. (9.6° C.)

;

D5371, in 83 fathoms (151 meters), vicinity of Marin-

duque Island; and D5538, in 256 fathoms (468 meters),

between Negros and Siquijor, bottom temperature,

53.3° F. (11.8° C).

This species very quickly loses its close-set character,
Fig. 8.—Nodosa-

])^J^l ^^^q ^^^^1 occasionally three chambers being so ar-
RU PAUCILOCU- IP 1 • 1 1 1 1 ,

ranged, after which the chambers are at once remote.

The costae, limited to the middle area of the chamber

and the very characteristic shape of the apertural neck,

are distinguishing characters. It is usually mucronate

at the apical end. A young stage with three chambers

is shown, as well as two adult five-chambered specimens, one with

three, the other with two close-set early chambers.

Nodosaria pauciloculata—Material examined.

LATA, VAE. LUZO-

NENSIS, NEW VA-

RIETY. Front
VIEW, X 100.

From station

D5220.

Cat.
No.
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This variety was common at this station, and seems to replace the

typical, which was not found here.

Nodosaria pauciloculata, var. luzonensis—Material examined.

Cat.
No.
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NODOSARIA PERVERSA Schwafier.

Plate 37, fig. 2.

Nodosaria perversa Schwaqbr, iVbuara-Exped., Geol. Theil., vol. 2, 1866, p. 212,

pi. 5, fig. 29.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

512, pi. 64, figs. 25-27.

Description.—Test elongate, subcylindrical, chambers compara-
tively few, inflated; sutures depressed, initial end broadly rounded;

wall with numerous longitudinal costae, last-formed chambers usu-

ally smooth; apertural end with a short neck with a definite phialine

lip.

Length 1 to 1.5 mm.
Distribution.—Specimens identical with Schwager's species oc-

curred at Albatross station D5285, in 272 fathoms (498 meters),

China Sea near southern Luzon, bottom temperature 46.5° F,

(8° C); and D5311, in 88 fathoms (161 meters), China Sea, vicinity

of Hongkong.

Schwager's specimens were from the Nicobar Islands, the fossils

of which, as has already been noted, are closely related to the present

foraminiferal fauna of the Philippines. Brady's specimens were
from off the Ki Islands, southwest of New Guinea, the fauna of which
is also related closely to the fauna of the Philippines.

The specimens figured by Silvestri are closely allied if not identical

with this species. ^^

Egger records this species from the west coast of Australia, Chap-
man from east of Tasmania in 1,122 fathoms, and Dakin as rare in

the Gulf of Manaar, Ceylon."

Nodosaria perversa—Material examined.

Cat.
No.
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sutures deeply constricted, wall finely marked by longitudinal stria-

tions, aperture without a neck.

Length up to 3 mm.
Distribution.—Type specimen (U.S.N.M. No. 9117) from Alba-

tross station D5236, in 494 fathoms (903 meters), Pacific Ocean, east

coast of Mindanao, bottom temperature 41.2° F. (5.1° C).
This species differs from N. i^erversa Schwager in its broader, shorter

chambers and its very much finer ornamentation, as M^ell as the

lack of a definite apertural neck and the mucronate character of

the proloculum.

Nodosaria subperversa— Material examined.

Cat.
No.
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NODOSARIA RAPHANUS (Linnaeus).

Plate 37, figs. 5-7.

"Cornu Hammonis erectum striatum" Plancus, Conch. Min., 1739, p. 15, pi.

1, fig. 6.

"Orthoceras minimum" etc., Gaultieri, Index Test., 1742, pi. 19, fig. L.

Nautilus raplmnus Linnaeus, Syst. Nat., ed. 12, 1767, pp. 1164, 283; (Gmelin's)

ed. 13, 1788, p. 3372, No. 16.

Orthocera raphanus Lamauck, Anim. sans Vert., vol. 7, 1822, p. 593, No. 1; Tabl.

Encycl. et M6th., pi. 465, figs. 2a, b, c.

Nodosaria raphanus Parker and Jones, Ann. Mag. Nat. Hist., ser. 3, vol. 3,

1859, p. 477.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

512, pi. 64, figs. 6-10.—Cushman, Bull. U. S. Nat. Mus., pt. 3, 1913, p. 59, pi.

26, figs. 12, 13.

Excellent specimens of this species were obtained at numerous

stations well scattered tliroughout the region, but mostly in medium
depths. The range of depths is from 80 to 554 fathoms (146 to 1,012

meters), with an average of 229 fathoms (419 meters), and the bottom

temperatures from 53° F. to 58.6° F (11.7° C. to 14.7° C), with

an average of 55.6° F. (13.1° C).

Some of the largest specimens measure as much as 25 mm., and

often specimens show considerable constriction, usually toward the

apertural end, but also occasionally in the middle of the test. This

is one of the finest species in the region.

Nodosaria raphaniis—Material examined.

Cat.
No.
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Beautiful specimens of this species are well distributed over the

area occurring at numerous stations : Off western Bohol ; Sogod Bay,
southern Le3'te; between Marinduque and Luzon; Gulf of Davao;
east coast of Luzon, off northern Mindanao; between Siquijor and
Bohol; between Negros and Siquijor; off Sibuko Bay, Borneo; and
Bouro Island. The depth of these stations ranges from 100 to 700

fathoms (183 to 1,280 meters), average depth about 400 fathoms

(732 meters). The bottom temperatures where given range from
43.3° to 53.9° F. (6.1° to 12.1° C), the average being 49.8° F. (9.8° C).
While occurring at a large number of stations this is not so well

represented in numbers as are other species of the genus.

Nodosaria obliqua—Material examined.

Cat.
No.
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The species seems to be confined to the Philippine Archipelago

proper as far as the material examined shows, and to warm waters.

The depths range from 26 to 554 fathoms (48 to 1,012 meters), with

the average 129 fathoms (236 metei-s), and the bottom temperatures

from 52.4° to 63.1° F. (11.3° to 17.2° C), average 57.2° F. (14° C).
At the deepest station, 554 fathoms (1,012 meters), the bottom tem-
perature was 52.8° F. (11.5° C), a high temperature for this depth.

Nodosaria vertebralis— Material examiiud.

Cat.
No.
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Nodosai'ia spirostriolata— Material examined.

Cat.
No.
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The typical form of this species occurred at two stations—D5201,

Sogod Bay, off southern Leyte, 554 fathoms (1,012 meters), bottom
temperature 52.8° F. (11,5° C), and D5259, pff northwestern Panay,

312 fathoms (571 meters), bottom temperature 49.3° F. (9.6° C).

Nodosaria hirsuta— Material examined.

Cat.
No.
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whole test ovate, broadest toward, the apertural end, shghtly carinate

laterally; surface ornamented by a series of longitudmal costae,

those of each chamber mdependent of the adjacent ones; aperture

long and narrow.

Diameter about 2 mm.
Dist7ihution.—The figured specimen was obtained from Albatross

station D5318, in 340 fathoms (622 meters), China Sea, vicinity of

Formosa.

This is the first record for this species in the North Pacific.

Lingulina costata—Material examined.

Cat.
No.
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Genus FRONDICULARIA Defrance, 1824.

There is a considerable development of this genus in the general

region of the Philippines, probably better than in most recent gather-

ings, unless in the Challenger material dredged off the Ki Islands.

FRONDICULARIA INAEQUALIS Costa.

Plate 40, figs. 5, 6.

Frondicularia inaequalis Costa, Mem. Accad. Sci. Napoli, vol. 2, 1855, p. 372,

pi. 3, fig. 3.—n. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 521,

pi. 66, figs. 8-12.

Description.—Test compressed, irregularly elliptical, initial end

usually narrow, bluntly pointed, proloculum subspherical, following

chambers coiled in part or not at all, quickly giving place to typical

V-shaped frondicularian chambers, highest in the center, thence

gradually tapering to the pointed lower ends; test occasionally with

a slight peripheral keel; sutures slightly depressed; aperture circular

in the center of the periphery of the last-formed chamber; surface

of test smooth and unomamented; wall translucent, thin.

Length 0.5 to 2 mm.
Distribution.—This delicate species has been previously recorded

from the Atlantic and South Pacific, but not from the North Pacific.

In the South Pacific, Brady in the Challenger Report recorded it

from off New Zealand, 275 fathoms (503 meters); off Raine Island,

Torres Strait, 155 fathoms (283 meters), and near the Ki Islands,

129 and 580 fathoms (236 and 1,061 meters). The two latter locali-

ties have already been mentioned as faunally closely related to the

Philippines, so that it is natural to find F. inaequalis in this Philippine

material. It has occured at D5123, east coast of Mindoro, in 283

fathoms (517 meters), bottom temperature not given; and D5652,

Gulf of Boni, 525 fathoms (927 meters), bottom temperature 41.2° F.

(5.1° C).
Frondicularis inaequalis—Material examined.

Cat.
No.
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/ . . .

typically with a thin and narrow keel irregular at the edge or where
well developed with several sharp toothlike processes; early cham-
bers usually somewhat coiled, later ones typically bilateral and nar-

row not changing greatly in height, sutures usually nearly flush,

of slightly clearer shell material; specimens occasionally flabelline

throughout, last-formed chamber often with a square edge, with the

peripheral angles slightly raised and the apertural end projecting in

a slight knob, somewhat rounded; surface for the most part smooth
and polished, the earlier chambers, however, typically ornamented
with a series of irregular knobs or bosses with numerous irregular,

short raised costae, running generally lengthwise of the test; aper-

ture radiate, terminal.

Length up to 6 mm.
Distribution.—Type specimen (U.S.N.M. No. 15327) from D5201,

Sogod Bay, southern Leyte Island, 554 fathoms (1,012 meters), bottom
temperature 52.8° F. (11.5° C). It has also occurred in the following

localities: D5259, off nortb.vestern Panay; D5300, China Sea, vicinity

southern Luzon; D5301, same locality, 208 fathoms (381 meters);

D5425, Jolo Sea; D5429, eastern Palawan and vicinity; D5449,

east coast of Luzon, San Bernardino Strait to San Miguel Bay.

Fwndicularia philippinenais— Material examined.

Cat.
No.
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Distribution.—The following localities are represented: East coast

of Mindoro; China Sea off Formosa; Ragay Gulf, Luzon; and

between Cebu and Leyte. It was not noted in the region to the

southward. D'Orbigny's specimens were from the Miocene of Baden.

Frondicularia annularis— Material examined.

Cat.
No.



F0RAMI2s^IFEEA OF THE PHILIPPUSTE AND ADJACENT SEAS. 219

Frondicularia annularis, var. longistriata—Material examined.

Cat.
No.
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are Albatross stations D5301, in 208 fathoms (381 meters), China
Sea, vicinity of Hongkong, bottom temperature 50.5° F. (10.2° C);
and D5638, in 517 fathoms (946 meters), entrance to Tifu Bay, Bouro
Island.

Triplasia tricarinata—Material examined.

Cat.
No.
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. CRISTELLARIA CULTRATA (Montfort), var. DECORATA Cushman.

Cristellaria cultrata (Montfort), var. decorata Cushman, Proc. U. S. Nat. Mus.,

vol. 51, 1917, p. 656.

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

a distinct type of ornamentation, consisting of a large umbilical knob
above the umbilical region, and the sutures

with costae which are gradually larger

toward the periphery.

Distribution.—Type specimen (U.S.N.M.

No. 9121) from Albatross station 5113 in

159 fathoms (290 meters), China Sea off

southern Luzon. It also occurred at the

following Albatross stations: D5121, in 108

fathoms (198 meters), east coast of Min-

doro; D5222, in 195 fathoms (356 meters),

between Marinduque and Luzon, bottom
temperatm-e 52.8° F. (11.5° C); D5260, in

234 fathoms (428 nxeters), off southeastern Mindoro, bottom tempera-

ture 51.4° F. (10.7° C); and D5590, in 310 fathoms (567 meters),

Sibuko Bay, Borneo.

Cristellaria cultrata, var. decorata—Material examined.

Fig. 9.—Cristellaria cultrata,

VAR. decorata Ccshman. Side

VIEW, X 50. From station d5113.

Cat.
No.
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Cristellaria reniformis—Material examined.

Cat.
No.
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' CRISTELLARIA ROTULATA (Lamarck).

"Cornu Hammonis seu Nautili" Plancus, Conch. Min., 1739, p. 13, pi. 1, fig. 3.

Lenticuliles rotulata Lamarck, Ann. Mus., vol. 5, 1804, p. 188, No. 3; vol. 8,

1806, pi. 62, fig. 11.

Cristellaria rotulata d'Orbigny, H. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 547, pi. 69, figs. 13a, 6.—Cushman, Bull. 71, U. S. Nat. Mus.,

pt. 3, 1913, p. 66, pi. 35, fig. 3.

Typical specimens of this species were obtained from numerous

stations in the area; in the China Sea off Hongkong; between Burias

and Luzon; off Marinduque; west and east coasts of Luzon; between

Samar and Leyte; between Negros and Siquijor; north of Tawi Tawi;

Sibuko Bay, Borneo ; and Gulf of Boni.

These stations range in depth from 20 to 565 fathoms (37 to 1,033

meters); with an average depth of 357 fathoms (653 meters). The
average bottom temperature where given was 50.3° F. (10.1° C).

Cristellaria rotulata—Material examined.

Cat.
No.
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565 fathoms (1,033 meters), between Panay and Negros, bottom tem-

perature 49.8° F. (9.8° C); D5185, in 638 fathoms (1,167 meters),

same region and same bottom temperature; D5222, in 195 fathoms

(356 meters), })etween Marinduque and Luzon, bottom temperature

52.8° F. (11.5° C); D5425, in 495 fathoms (904 meters), Jolo Sea,

bottom temperature 49.4° F. (9.7° C.) ; and D5470, east coast of Luzon^

560 fathoms (1,024 meters).

The variety is much less common than the typical form, but where

it occurs seems to be distinct. At only one station was it associated

with the typical form.

Cristellaria rotulata, var. umbonata—Material examined.

Cat.
No.
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Cristellaria orbicularis—Material examined.

Cat.
No.
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Cristellaria orbicularis, var. subcarinata—Material examined.

Cat.
No.
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Distribution.—Type specimen (U.S.N.M. No. 9125) from Albatross

station D5152, in 34 fathoms (62 meters), Sulu Archipelago, Tawi
Tawi group. Specimens were also obtained from Albatross station

D5259, in 312 fathoms (571 meters), off northwestern Panay, bot-

tom temperature 49.3° F. (9.6° C).
This is a rather beautifully ornamented variety of this species

and does not seem to be at all common m the region.
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CRISTELLARIA CONVERGENS Borncmann.

Plate 44, figs. 4a, b.

Cristellaria convergevs Bornemann, Zeitschr. deutsch. Geol. Ges., vol. 7, 1885,

p. 327, pi. 13, figs. 16, 17.—H. B. Brady, Rep, Voy. Challenger, Zoology, vol,

9, 1884, p. 546, pi. 69, figs. 6, 7.—Cushman, Bull. 71, U. S. Nat, Mus., pt. 3,

1913, p. 68, pi. 34, fig. 3.

This species has occurred at five stations within the area as fol-

lows: Albatross stations D5178, in 78 fathoms (143 meters), ofT

Romblon; D5215, in 604 fathoms (1,105 meters), east of Masbate
Island, bottom temperature 50.5° F. (10.2 C); D5220, in 50 fath-

oms (91 meters), between Marinduque and Luzon; D5469, in 500

fathoms (914 meters), east coast of Mindanao; and D5523, off

northern Mindanao. It was also found off Jolo Jolo.

At none of these stations were there but a few specimens of the

species.

Cristellaria convergens— Material examined.

Cat.
No.
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Cristellaria gibba— Material examined.

Cat.
No.



230 BULLETIN" 100, UNITED STATES NATIONAL MUSEUM.

CRISTELLAKIA TRICARINELLA Reuss.

Plate 50, figa. 3a, b.

Cristellaria tricarinella Reuss, Sitz. Akad. Wiss. Wien, vol, 46, 1862, p. 68, pi. 7,

fig. 9; pi. 12, figs. 2-5.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 540, pi. 68, figs. 3, 4.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913,

p. 72, pi. 34, figs. 1, 2.

Brady records this species from three Cltallenger stations in the

western Pacific of which one is off the Pliilippines in 95 fathoms (174

meters). It has occurred at the following stations in the Albatross

Philippine dredgings: D5201, in 554 fathoms (1,012 meters), Sogod
Bay, southern Leyte, bottom temperature, 52.8° F. (11.5° C);
D5211, in 155 fathoms (283 meters), east of Masbate Island, bottom
temperatm-e, 56.6° F. (13.7° C); D5268, in 170 fathoms (311 meters),

off Batangas Bay; D5318, in 340 fathoms (622 meters), China Sea

off Formosa; D5592, in 305 fathoms (558 meters), off Sibuko Bay,

Borneo, bottom temperature, 43.3° F. (6.1° C).

This does not in all respects, especially those of the early develop-

ment, agree very closely with the species of Keuss, and its limited

area of distribution in the Indo-Pacific seems to indicate that it may
be a distinct species.

The records outside the Philippine region include the Challenger

records; off Raine Island, Torres Strait, 155 fathoms (283 meters),

and off the west coast of New Zealand, 150 fathoms (270 meters)

(Brady); off Great Barrier Island, New Zealand, 110 fathoms (200

meters); north of Enderby Island, New Zealand, 85 fathoms (153

meters); 40 miles south of Cape Wiles, South Australia (Chapman);
from off Mauritius; off the west coast of Australia (Egger); and from
off Ceylon (Dakin).

Cristellaria tricarinella— Material examined.

Cat.
No.
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ture 50.5° F. (10.2° C); and D5590, in 310 fathoms (567 meters),

Sibuko Bay, Borneo, bottom temperature 44.3° F. (6.8° C).

The variety was described from Albatross station D4900 off south-

ern Japan, a station with a bottom temperature of 52.9° F. (11.6° C),

where numerous species of the Philippine region seem to reach their

northern limit.

Cristellana tricarinella, var. spinipes— Material examined.

Cat.
No.
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These stations range in depth from 50 to 554 fathoms (91 to 1,012

meters), the average depth being 239 fathoms (437 meters). The
average temperature of the stations where this was recorded is

51.5° F. (10.8° C).

Brady records tliis species off the Philippines in 95 fathoms (174

meters).

Cristellaria calcar— Material examined.

Cat.
No.
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by its tj^pe of spines and its lack of bosses or papillae. It is also

more compressed than most of the species of CristeUana with per-

ipheral spines. It seems in the mass of material examined to be a

very distinctive species.

Cristellaria calcarata—Material examined.

To. Coll. of-
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The stations except one range in depth from 108 to 766 fathoms
(198 meters to 1,400 meters), average depth 320 fathoms (586

meters). The bottom temperatures average 52.4° F. (11.3° C).

Cristellaria echinata— Material exammed.

Cat.
No.

15717
15201
15202
15203
11998
1199f)

11937
15204
15205
11299
15206
11997
12001
15207
1520S
12003
12002
15209
15210
12000
15211
15212
15213

15214
15168

Coll. of-

U.S.N.M.
U.S.N. M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

^U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

a.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.

No. of
speci-
mens.

10+
1

3

Station.

D5109.
D5110.
1)5121

.

D5198.
D5201

.

D5259.

U5261.
D5272.
D5301

.

D5331.

D5374.

D5412.
D5423.
D5424.
D5425.
D5429.
D5438.
D5493.
B5512.
1)5523.
M5529.

Locality.

Depth
in

fath-
oms.

14 03 45 N.
13 59 20 N.
13 27 20 N,
9 40 50 N.
10 10 00 N.

11 57 30 N.

12 30 55 N.
14 00 00 N.
20 37 00 N,
15 36 45 N.

120 16 30 E.
120 75 45E.
121 17 45E.
123 39 45E.
125 04 15 E.

121 42 15E.

121 34 54E.
120 22 30 K.
115 4.5 00 E.
119 47 45E,

13 46 45 N.; 121 35 08 E.

10 09 15
9 38 30
9 37 05
9 37 45
9 37 30

15 54 42
9 04 00
8 16 02
8 48 44
9 23 45
5 33 15
Tayabas

N.; 123 52
N.; 121 11
N.; 121 12
N.; 121 11

N.; 118 48
N.; 119 44
N.; 125 20
N.; 123 58
N.; 123 27
N.; 123 39
N.; 120 15
Gulf, P. I

00 E.
00 K.
37 E.
00 E.
30 E.
42 E.
00 E.
26 E.
35 E.
30 E.
30 E.

297
478
445

441
303

Bot-
tom
tem-
pera-
ture.
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Cnstellaria papillosa—Material examined.

1

No.- '
Coll. of-
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the species was abundant. The species is a very comnaon one in the

Philippine Arcliipelago, being found also in the China Sea, but not

recorded in the areas to the south. It seems to be characteristic of

warm, not too deep water. Some of the general localities are as

follows: Off southern Luzon; east coast of Mindoro; off western

Bohol; Sogod Bay, southern Leyte; east of Masbate; between
Marinduque and Luzon; off northwestern Panay; Ragay Gulf, Luzon;

between Samar and Masbate; between Cebu and Bohol; Jolo Sea;

between Negros and Siquijor; and north of Tawi Tawi.

The depth of these stations ranges from 30 to 554 fathoms (55 to

1,012 meters), the average being 215 fathoms (393 meters), and the

average bottom temperature 52.4° F. (11.3° C).

The species differs from C. mamilligera Karrer in the keel, which

is entire and not regularly denticulate; the ornamentation, which

consists of raised ridges with bosses and not of a scries of knobs.

Brady had material from the Philippines in 95 fathoms (174

meters).

Cristellaria submamilligera— Material examined.

Cat.
No.
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end extending beyond the umbilicus and onto the previous whorl;

sutures with raised ribs ending in a knob near the umbilicus, remainder
of sm'face smooth; aperture radiate, apertural face concave.

Diameter up to 3 mm.
Distribution.—Type specimen (U.S.N.M. No. 9128) from Albatross

station D5467, in 480 fathoms (878 meters), east coast of Luzon.

The species also occurred at numerous stations, mostly in the China
Sea and in the Philippine Archipelago. The depth of these stations

ranges from 88 to 554 fathoms (161 to 1,012 meters), the average being

260 fathoms (476 meters). The average bottom temperature is

52.6° F. (11.4° C).

This species differs from C. submamilligera mainly in its great

development of the alar projection on the inner border of the chamber.

Cristellaria expansa— Material examined.

Cat.
No.
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Cristellaria expansa, var, planulata— Material examined.

Cat.
No.
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CRISTELLARIA GEMMATA H. B. Brady.

Cristellaria gemmata H. B. Brady, Quart. Journ. Micr. Soc, vol. 21, 1881, p. 64;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 554, pi. 71, figs. 6, 7.

—

Cushman,
Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 75, pi. 34, fig. 7.

Brady describes this species from three Indo-Pacific stations of

the Challenger, one of which was in the Philippines at a depth of 95

fathoms (174 meters).

Apparently this is a rather limited species, as it does not seem to

occur or to be noted outside this region. I have had excellent ma-
terial from several stations in the Philippines; China Sea off southern

Luzon; between Marinduque and Luzon; off southeastern Mindoro;

off Marinduque, it being especially well distributed. The 10 stations

range in depth from 106 to 340 fathoms (194 to 622 meters), with

the average 198 fathoms (363 meters). The average bottom tem-

perature where given was 52.5° F. (11.3° C).

Cristellaria gemnmta— Material examined.

Cat.
No.
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The typical form, consisting of a compressed test, close-coiled, with

a few chambers, a rather acute peripheral border, and an ornamenta-

tion consisting of raised costal lines on the limbate sutures, with an

independent set of costae between and running more nearly in the

axis of growth. In the typical form these two sets of costae are

more or less evenly balanced, as in the figure given by Brady (pi. 71,

fig. 9) and as shown here.

The typical form of the species as here selected occuiTed at a num-
ber of stations in the area within the Archipelago proper; off Rom-
blon; Sogod Bay, southern Leyte; at several stations off Marinduque
Island; off northwestern Panay; and China Sea, off southern Luzon.

The stations range in depth from 50 to 654 fathoms (91 to 1,012

meters), with the average 215 fathoms (393 meters). The only two
stations at which bottom temperatures were taken are 49.3° F. and
52.8° F. (9.6° C. and 11.5° C).

Cristellaria costata—Material examined.

Cat.
No.
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temperature 49.3° F. (9.6° C); D5278, in 102 fathoms (187 meters),

China Sea off southern Luzon, bottom temperature 59.6° F. (15.3°

C.) ; D5537, in 254 fathoms (465 meters), between Negros and Siquijor,

bottom temperature 53.5° F. (11.8° C); and D5579, in 175 fathoms

(320 meters), off Darvel Bay, Borneo, bottom temperature 55.3° F.

(12.9° C).

This variety is one of the most beautifully sculptured of all the

genus. It is an extreme modification of the costae of the chambers
which are developed at the expense of those of the sutures.

Cristellaria costata, var. multicosta—Material examined.

Cat.
No.
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perature 51.5° F. (10.8° C); D5412, in 162 fathoms (297 meters),

between Cebu and Bohol, bottom temperature 54.8° F. (12.6° C);
and D5523, northern Mindanao.

This is the most beautifully ornamented variety of the species, and
is full of detailed sculpture as shown in the figure. It has occurred

in very large numbers at two of the stations.
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Cristellaria costata, var. sublaevis—Material examined.

Cat.
No.
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CRISTELLARIA CASSIS (Fichtel and Moll).

Plate 49, figs. 2a, b.

"Cornii Hammonia" Plancus, Conch. Min., 1760, p. 120, pi. 1, fig. 11.

"Litui crispati et orbiculi" Soluani, Testaceographia, vol. 1, pt. 1, 1789, p. 63,

pi. 56, figs. I, K, etc.

Nautilus cassis Fichtel and Moll, Test Micr., 1803, p. 95, pi. 17.

Cristellaria cassis Lamarck, Tabl. Encycl. et Method., 1816, pi. 467, figs. 3a-d.—
H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 552, pi. 68, fig. 10.

Description.—^Test much compressed, ovate, early chambers regu-

larly coiled, later ones becoming elongate and showing a tendency

toward uncoiling; umbilical region with prominent bosses and single

bosses appear on the sutures near the peripheral edge; umbilical

region broadest in front view, wall otherwise smooth; sutures little

if at all depressed, of clear shell material; peripheral border with a

definite, very thin keel; aperture radiate, at the peripheral margin of

the chamber.

Length up to 4 mm. or more.

DistnhvMon.—This species occurred at a number of Albatross sta-

tions in the region from the following localities: Jolo Sea; off eastern

Palawan; several stations on the east coast of Luzon; Gulf of Tomini,

Celebes; Patiente Strait; off Bouro Island and Gulf of Boni.

The depth of these stations ranges from 480 to 901 fathoms (887

to 1,648 meters), the average depth being 614 fathoms (1,123 meters).

The bottom temperatures where given average 44.7° F. (7.0° C).
At some of the stations off the east coast of Luzon this species was

abundant, but at the others it was represented by but few specimens.

It has not previously been recorded from the North Pacific.

Cristellaria cassts— Material examined.

Cat.
No.
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several times the length of the coiled portion, inner margin slightly

keeled, peripheral margin bluntly rounded; sutures with a raised

portion along the central portion of the peripheral half of the test,

surface otherwise smooth and unornamcnted ; aperture radiate.

Length up to 5 mm.
Distribution.—Type specimen (U.S.N.M. No. 9134) from Albatross

station D5381, in 88 fathoms (161 meters), Raygay Gulf, Luzon.

The species is fairly common in the area. Beside the type station it

oecm'red at various stations: China Sea, off southern Luzon; east

coast of Mindoro; off western Bohol; Sogod Bay, southern Leyte;

off northwestern Panay; off Marinduque Island; Jolo Sea; north of

Taua Tawi; and vSibuko Bay, Borneo. At some of the stations

specimens were abundant.

The stations range in depth from 88 to 554 fathoms (161 to 1,012

meters), the average being 236 fathoms (432 meters). The average

bottom temperature is 51.9° F. (11.0° C).

This is a species rather striking in its crozier form and peculiar but

distinctive ornamentation.

Cristellaria cassinoides— Material examined.

Cat.
No.
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Diameter up to 3 mm.
Distribution.—Typo specimen (U.S.N.M. No. 9136) from Albatross

station D5570, in 330 fathoms (604 meters), north of Tawi Tawi,

bottom temperature 52.3° F. (11.2° C). It also occurred at D5548,

in 232 fathoms (424 meters), off Jolo Island, bottom temperature

53.5° F. (11.8° C), and D5579, in 175 fathoms (320 meters), off

Darrel Bay, Borneo, bottom temperature 55.3° F. (12.9° C).

This is one of the most beautifully sculptured species found in the

Philippine region.

Cristellaria tumido-costata— Material examined.

Cat.
No.
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CRISTELLAKIA DOKSO-COSTATA Cushman.

Plate 48, figs. 3 a-c.

Cristellaria dorso-costata Cushman, Proc. U. S, Nat. Mus., vol. 51, 1917, p. 659.

Description.—Test composed of numerous chambers, the early ones

close-coiled, the later ones becoming elongate and tending toward
uncoiling; test thick, periphery broadly rounded; sutures little de-

pressed; wall smooth except toward peripheral border, where there

are several rounded costae running lengthwise of the test, becoming
obsolete toward the later growth; aperture radiate.

Length up to 3.5 mm.
Distribution.—Type specimen (U.S.N.M. No. 9135) from Albatross

station D5268, in 170 fathoms (311 meters), off Batangas Bay.
Specimens also occurred in material from the following stations:

D5134, in 25 fathoms (46 meters), Sulu Archipelago near Basilan

Island; D5141, in 29 fathoms (53 meters); D5143, in 19 fathoms (35

meters); D5144, in 19 fathoms (35 meters), all off Jolo; D5147, 21

fathoms (39 meters), off Siasi; D5152, 34 fathoms (62 meters), off

Tawi Tawi; D5179, off Romblon, 37 fathoms (68 meters); and
D5218, 20 fathoms (37 meters) between Burias and Luzon.

This seems to be a rather constant species and its characters of

ornamentation with its partially uncoiled form should make it easily

distinguished. Apparently it is found in the shallower, warmer
waters among the islands of the Archipelago from the data obtainable.

Cristellaria dorsa-costata— Material examined.

Cat.
No
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Length up to 6 mm.
Distribution.—The only station from which this species was ob-

tained is Albatross station D5670 in 1,181 fathoms (2,160 meters), in

Macassar Strait, with a bottom temperature of 38.2° F. (3.4° C). It

apparently has not previously been recorded from the Pacific.

The specimen and those figured by Brady seem almost like an ex-

treme form of C. cassis (Fichtel and Moll), as they have very similar

characters except that this is much more uncoiled than is C. cassis

and lacks the bosses of the ornamentation.

Cristellaria compressa— Material examined.

5f„*;
ColLof-
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The following localities have given records for this species: Off

Pujada Baj'; China Sea, off southern Luzon and off Hongkong;
Palawan Passage; Sogod Bay, southern Leyte; Darvel Bay and
Sibuko Bay, Borneo ; and Macassar Strait. These stations range in

depth from 88 to 730 fathoms (161 to 1,335 meters), the average
depth being 237 fathoms (434 meters) and the average bottom tem-
perature bemg 50.3° F. (10.1° C).

Cristellaria crepidula—Material examined.

Cat.
No.
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CRISTELLARIA TENUIS (Bornemann).

Plate 50, fig. 2,

Marginulina tenuis Bornemann, Zeitsclir. deutsch. geol. Ges., vol. 7, 1855, p.

326, pi. 13, fig. 4.

Cristellaria tenuis Reuss, Sitz. Akad. AViss. Wien, vol. 62, 1870, p. 479, No. 1.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 535, pi. 66, figs.

21-23.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 315, pi. 61, fig. 2.

Cristellaria perprocera Schwager, JVb-yara-Exped., Geol. Tlieil., vol. 2, 1866, p.

241, pi. 6, fig. 84.

Description.—Test very long and slender, composed of a large

number of chambers ; early portion of the test compressed and coiled,

the later portion becoming early uncoiled and gradually losing the

compression until the final chambers are cylindrical and nodosarian;

sutures of the early portion not incised, those of the later portion

rather deeply constricted; wall smooth, aperture in the last-formed

chamber, central, terminal, radiate.

Length up to 3.5 mm.
Distribution.—Specimens occurred at the following Albatross sta-

tions in the area: D5269, in 220 fathoms (403 meters), off Batangas

Bay; D5301, in 208 fathoms (381 meters) , China Sea, off Hongkong,

bottom temperature 50.5° F. (10.2° C.) ; D5312, in 140 fathoms

(250 meters), bottom temperature 57.5° F. (14.2° C); also off Hong-

kong, D5622, in 275 fathoms (503 meters), between Gillolo and

Makyan Islands; and D5648, in 559 fathoms (1,021 meters), Buton
Strait.

The specimens I have had from this area are much like the speci-

mens figured by Brady, perhaps more like them than like the other

figures referred to above.

Cristellaria tenuis— Material examined.

Cat.
No.
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whorl; in face view subcarinate; apertural face unequal; sutures

ornamented by raised areas, obsolescent at the peripheiy, but gradu-

ally increasing in size toward the umbilical end, becoming in some
cases a distinct boss toward the umbilicus, those of the earlier whorls

fusing into a partial ring about the umbilicus; main surface of the

chambers smooth and unornamented; aperture radiate and project-

ing on the peripheral margin of the chamber.

Diameter up to 3 mm.
Distribution.—Type specimen (U.S.N.M. No. 9139) from Alba-

tross station D5272, in 118 fathoms (203 meters), China Sea, oS
southern Luzon, bottom temperature 57.4° F. (14.1° C). Besides

at the type station the species was obtained from the following Alba-

tross stations: D5113, in 159 fathoms (291 meters), China Sea, off

southern Luzon; D5282, in 248 fathoms (454 meters), also China

Sea, off southern Luzon, bottom temperature 47.4° F. (8.5° C.)

;

D5301, in 208 fathoms (381 meters), China Sea, off Hongkong, bottom
temperature 50.5° F. (10.2° C.) ; D5424, in 340 fathoms (622 meters),

Jolo Sea, bottom temperature 50.4° F. (10.2° C.) ; D5529, in 441

fathoms (812 meters), between Siquijor and Bohol, bottom temper-

ature 53° F. (11.7° C); D5570, in 330 fathoms (604 meters), north

of TawiTawi, bottom temperature 52.3° F. (11.2° C); and D5650,

in 540 fathoms (988 meters), Gulf of Boni, bottom temperature 40.1°

F. (4.5° C).

This is a striking species, with its unequally biconvex form, the

difference in the two sides in regard to the length of the chambers

and the ornamentation.

Cristellaria lielicina—Material examined.

Cat.
No.
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of growth and extending farther toward the umbiUcus, giving the

test a one-sided appearance; aperture in the last-formed chamber
with a tubular neck; wall smooth and unornamented.

Diameter up to 2.5 mm.
Distrihution.—Type specimen (U.S.N.M. No. 9140) from Alba-

tross station D5301, in 208 fathoms (381 meters), China Sea, vicinity

of Hongkong, bottom temperature 50.5° F. (10.2° C.) . It also occurred

at D5523, northern Mindanao, D5529, in 441 fathoms (812 meters),

between Siquijor and Bohol Islands, bottom temperature 53° F.

(11.8° C), and D5537, in 254 fathoms (465 meters), between Negros

and Siquijor, bottom temperature 53.5° F. (11.8° C).

This species, while not distinguished by marks of ornamentation, is

nevertheless striking by its change of axis in later growth and conse-

quent helicoid appearance.

Cristellaria helidnoides— Material examined.

Cat.
No.
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Some specimens were of extra size, measuring 6 to 8 mm. in length.

At some stations they were very common, notably D5236, in 494

fathoms (903 meters), off eastern Mindanao, and D5220, in 50 fathoms

(91 meters), between Marinduque and Luzon.

Cristellaria italtca— Material exavimed.

Cat.
No.

15137
15138

15139
11715
15310

11714
15140
11712
11716
15141
15142
15143
15144
15145
15146
15147
15148
15149
15150
15151
15152
11713
15153
11717
15154
15155
15156
15158
15157

15159
15160
15161
11718

Coll. of-

U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.

^U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of
speci-

mens

2
2

4

1

2

10
1

10+

Station. Locality.

D5110.
D5133

.

D5178.

Id5201 .

D5219.
D5220.
D5222.

D5236.

D5259.
D5261

.

D5272.
D5277.
D5278.
D5281

.

D5301

.

D5313.
D5318.
D5338.
D5369.
D5438.
D5460.
D5465.
D5469.
D5523.
D5537.
D5570.
D5585.
D5589.

D5592.
D.5613.
D56.50.
D5666.

13 59 20 N.; 120 75 45 E..
Island off Panabntan Point,
N. 52: W. 1.5 mi.

12 43 00 N.; 122 06 15 E..

10 10 00 N.

13 21 00 N.
13 38 00 N.
13 38 30 N.

8 50 45 N.

11 57 30 N.
12 30 55 N.
14 00 00 N.
13 56 55 N.
14 00 10 N.
13 52 45 N.
20 37 00 N.
21 30 00 N.
21 32 00 N.
11 33 45 N.
13 48 00 N.
15 54 42 N.
13 32 30 N.
13 39 42 N.
13 36 48 N.
8 48 44 N,
9 11 00 N.
5 32 15 N.
4 07 00 N.
4 12 10 N.

125 04 15 E..

122 18 45 E..
121 58 00 E..
121 42 45 E..

126 26 52 E..

121 42
121 34
120 22
120 13

120 17

120 25
115 43
116 43
117 46
119 24
121 43
119 44
123 58
123 40
123 38
123 27
123 23
120 12

118 49
118 38

15 E..
24 E..
30 E..
45 E..
15 E..
00 E..
00 E..
00 E..
00 E..
45 E..
00 E..
42 E..
06 E..
39 E..
24 E..
35 E..
00 E..
57 E..
54 E..
08 E..

Depth
in

fath-
oms.

4 12 44 N.;118 27 44 E..
42 00 S.; 121 44 00 E...

4 53 45 S.; 121 29 00 E...
2 54 30 S.; 118 47 00 E...

135
38
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Cristellaria italica, var. acuto-carinata— Material examined.

Cat-
No.
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This species was found in material from several Albatross sta-

tions. These include the following localities: Sulu Sea, off western

Mindanao; Sogod Bay, southern Le3'te Island; between Marin-

duque and Luzon; Batangas Bay; China Sea, off southern Luzon;

between Siquijor and Bohol Islands; between Negros and Siquijor;

and Gulf of Boni.

The various stations range in depth from 170 to 805 fathoms

(311 to 1,472 meters), with an average depth of 375 fathoms (686

meters). The bottom temperatures range from 41.2° F. to 53.3° F.

(5.1° to 11.8° C), the average being 50.9° F. (10.5° C).

There seem to be two more or less distinctive forms in the mate-

rial examined—one with short globular chambers in the final cham-

bers, the other mtli more pyriform and elongate ones with a slight

neck. Material was insufficient to definitch' determine the con-

stancy of these differences, although specimens easily fell into one

or other of the two groupings.

Marginulina glabra— Material examined.

'
Cat-
No.
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Marginulina striatula—Material examined.

Cat.
No.
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Marginulina costata—Material examined.

Cat.
No.
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The typical form with a rounded base or but slightly pointed and

a considerably compressed contour occurred less commonly than the

following variety. The typical form was found in material from the

following stations: Albatross D5178, in 78 fathoms (143 meters), off

Romblon; D5469, in 500 fathoms (914 meters), off Atulayan Island,

off east coast of Luzon; D5259, in 312 fathoms (571 meters), off

northwestern Panay, bottom temperature 49.3° F. (9.6° C); and

D5580, in 162 fathoms (297 meters), near Darvel Bay, Borneo, bottom

temperature 55.8° F. (13.2° C).

Vaginulina legumen—Material examined.

Cat.
No.
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Vaginulina legumen, var. elegans—Material examined.

Cat.
No.
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chambers more distinct and somewhat inflated, smooth; apertm*e

radiate, on the dorsal side of the chamber.

Length up to 4 mm.
Distribution.—The only station from which I have had this species

is Albatross D5612, in 750 fathoms (1,370 meters), just south of the

Equator, in the Gulf of Tomini, Celebes.

The character of the last-formed chamber in the specimen figured

here is rather unusual, but the earlier chambers are typical of this

species. It has not been recorded from the North Pacific.

Vaginulina margaritifera—Material examined.

Cat.
No.
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Vaginulina bradyi—Material examined.

Cat.
No.
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Vaginulina linearis—Material examined.

Cat.
No.
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The figured specimen is somewhat different from more typical

ones in the aperture, but has the characteristic form and ornamen-

tation.
VaginuUna protuviida—Material examined.

Cat.
No.

Coll. of-
No.of
speci-
mens.

Station. Locality.

Depth
in

fath-

Bot-
tom
tem-
pera-
ture.

Character of

bottom.
Abundance.

D5236... 8 50 45 N.; 126 26 52 E..
" F.
41.2 fne.gy.s

.

VAGINULINA PATENS H. B. Brady.

VaginuUna patens H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 533, pi. 67, figs. 15, 16.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913,

p. 80, pi. 32, figs. 7, 8.

Brady described this species from a Challenger station in 95

fathoms (174 meters) off the Philippines, and from Torres Strait.

I have had specimens very typical in character from two Albatross

stations, D5198, in 220 fathoms (403 meters), off western Bohol,

bottom temperature 53.9° F. (12.1° C.) and D5201, in 554 fathoms

(1,012 meters), Sogod Bay, southern Leyte, bottom temperature

52.8° F. (11.5° C).

VaginuUna patens—Material examined.

Cat.
No.
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Elsewhere this species is known from New South Wales, at Port
Jackson, 6 fathoms (11 meters), Sydney Heads, and Port Stephens;

Curtis Strait, Queensland; Bass Strait, 38 fathoms (70 meters);

Storm Bay, Tasmania; Torres Strait, 155 fathoms (283 meters);

off Ki Islands, 129 fathoms (236 meters); off Admiralty Islands,

17 fathoms (31 meters), and off tlonolulu, Hawaiian Islands, 40

fathoms (73 meters) (Brady) ; off Kerguelen (Egger) ; Malay Archipel-

ago (Millett) ; Altona Bay, Victoria, Australia (Chapman) ; off Ceylon
(Dakin); Kerimba Archipelago, east coast of Africa (Heron-Allen

and Earland); and east coast of Australia, 465 fathoms (850 meters)

(wSidebottom). Chapman has recorded it as a fossil from Australia.

Polymorphina regina—Material examined.

Cat.
No.
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POLYMORPHINA PROBLEMA d'Orbigny, var. INDICA, new variety.

Plate 52, figs. 1, 2; plate 53, figs, la, b.

Description.—Test large, broad, chambers comparatively few and

thick-walled; sutures distinct but only slightly depressed; earlier

chambers and the posterior half of the later ones with fine longitu-

dinal costae, apertural end broadly rounded; aperture radiate.

Length up to 2.2 mm.
Distribution.—Type specimen (Cat. No. 16056, U.S.N.M.) from

Albatross station D5579, vicinity of Darvel Bay, Borneo, in 175

fathoms (320 meters).

Several specimens were dredged at this station, all of this large

robust variety, with partially ornamented chambers.

Pohjmorphina prohlema, var. indica— Material examined.

Cat.
No.
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The specimen belonging to this species was obtained from a single

station, D5311, China Sea, vicinity of Hongkong, 88 fathoms (161

meters)

.

PolymorpMna lactea— Material exawincd.

Cat.
No.
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POLYMORPHINA GIBBA d'Orbigny.

" Polymorphina Suhcordifomiia vel Oviformia" Soldani, Testaceographia, vol.

1, pt. 2, 1791, p. 114, pi. 113, figs. ZZ, C, etc.

Polymorphina (Globulina) gibba d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 226,

No. 20; ModMes, 182G, No. 63.

Polymorphina gibba H. B. Brady, Parker, and Jones (part), Trans. Linn.

Soc. London, vol. 27, 1870, p. 216, pi. 39, figs. 2a-d.—R. B. Brady, Rep.

Voy. Challenger, Zoology, vol. 9, 1884, p. 561, pi. 71, figs. 12a, b.—Cushman,
Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 85, pi. 41, fig. 4.

This species occurred at but two stations, D5121, east coast of

Mindoro, 108 fathoms (198 meters), and D5141, vicinity of Jolo, 29

fathoms (53 meters). Single specimens were obtained at each station.

Polymorphina gibba—Material examined.

Cat.
No.
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Polymorphina elegantissima—Material examined.

Cat.
No.
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Subfamily Uvigerininae.

Genus UVIGERINA d'Orbigny, 1826.

UVIGERINA PIGMEA d'Orbigny.

Plate 55, fig. 1.

"Polymorpha Pineiformia" Soldani, Testaceographia, vol. 1, pt. 2, 1791, pi. 130,

figs, ss, tt.

Uvigerina pigmea d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 269, pi. 12, figs.

8, 9; Model^s, 1826, No. 67.

Uvigerina pygviaea d'Orbigny, Foram. Foss. Vienne, 1846, p. 190, pi. 11, figs. 25,

26.—H. B, Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 575, pi. 74,

figs. 11-14.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 96, pi. 42, fig.

1; pi. 44, fig. 5.

Altliougli there are apparently several forms or species in the

region with coarsely costate tests no attempt has been made here to

separate them. They have occurred at numerous stations, depths

varj'ing from 88 to 1,449 fathoms (161 to 2,595 meters), and the

bottom temperatures were given from 39.2° to 52.8° F. (4° to 11.5°

C). Man}^ of the specimens were like those figured by Brady, with-

out name in the Challenger report.

Uvigerina pigmea—Material examined.

Cat.
No.
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other stations vary in depth from 78 to 604 fathoms (143 to 1,105

meters), average about 275 fathoms (503 meters). The bottom

temperatures vary from 41.2° to 62.4° F. (5.1° to 16.8° C.) with the

average above 50° F. (10° C).

Uvigerina tenuistriata—material examined.

Cat.
No.
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Uvigerina schwageri—material examined.

Cat.
No.

12398
14948
14949
12400
12392

12397
12393
14950
12394
14951
14952

12399
14953
12396
14954
14955
14956
14957

12395
14958
14959
14960
14961

Coll. of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

spec!
mens.

2
10+
10+
5
3

10+
6

2

4

10+
4

10+
10+
1

6
1

1

2

Station.

D5120.
D5121

.

D5126.
D5178.
D5201

.

D5243

.

D5261

.

Do272.

}d52; 7...

Locality.

D53H.
D5313.
D5315.
D5318.
D5369.
D5370.
D5374.
D5381.
D5408.
1)5412.
D5420.
D5481.

I

D5523.

ilD5537...! 9 11 00 N,

13 45 30 N.
13 27 20 N.
10 34 45 N.
12 43 00 N.
10 10 00 N.
6 50 55 N.

12 30 55 N.
14 00 CON.:

13 58 55 N.

21 33 00 N
21 30 00 N,
21 40 00 N,
21 32 00 N,
13 48 00 N,
13 44 15 N,
13 46 45 N.
13 14 15 N,
10 40 15 N.
10 09 15 N.
9 49 35 N.

10 27 30 N.
S 48 44 N,

D5538..
D5621..

120 30 15 K

.

121 17 45 E.
121 47 30 E.
122 06 15 E

.

125 04 15 E

.

126 14 35 E .

121 34 24 E

.

120 22 30 E

.

120 13 45 E

.

116 15 00 E.
116 43 00 E

.

116 58 00 E

.

117 46 00 E .

121 43 00 E

.

121 42 30 E

.

121 45 08 E

.

122 44 25 E

.

124 15 00 E

.

123 52 00 E

.

123 45 00 E

.

125 17 10 E

.

123 27 35 E

.

123 23 00 E .

.

9 08 15 N.; 123 23 20 E..
15 00 N.; 127 24 35 E..

Tara Island, Piulippine
Islands.

Depth
in

fath-
oms.

393
108
742
78

554
218
145
118

150
148
340
106
159
190
88
159
162
127

61

256
298

Bot-
tom
tem-
pera-
ture.

° F.
43.7

53.8
63.6

57.4

58.6

53.6
54.4

54.3

55.4
54.8
59.0

53.5

Character of
bottom.

gn. m., s...
dk. gn. m..
sft. gn. m.

.

fn. s

gy.s.,m...
gy-m

m.,sh.,co.s.

fne. s

crs. s.,sh

Few.
Few.
Common.
Frequent.
Frequent.
Rare.
Common.
Common.

Frequent.

Common.
Common.
Few.
Frequent.
Common.
Abundant.
Rare.
Frequent.
Rare.
Few.
Few.
Frequent.

I

Few.

gn. m
I

Common.

gn. m., s I Few.
gy.andbk.s. Rare.

Rare.

s., sh
,

s.,br. Co
bk. s ,

sft. m
gy-m
CO. s

gn.m
gn. m

Abundance.

s., sh., g

UVIGERINA ANGULOSA Williamson.

Uvigerina angulosa Williamson, Recent Foraminifera of Great Britain, 1858, p.

67, pi. 5, fig. 140.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 576, pi. 74, figs. 15-18.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913,

p. 98, pi. 44, fig. 4.

This species is very rare in the region as far as the records show,

having been found but three times. They are as follov^^s: D5543,

northern Mindanao and vicinity, 162 fathoms (297 meters), bottom
temperature 54.5° F. (12.5° C.) ; D5575, north of Tawi Tawi, 315

fathoms (580 meters), bottom temperature 52.3° F. (11.2° C.) ; and

D5637, Bouro Island (south) and vicinity, 700 fathoms (1,280 meters).
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(1,357 meters), Sulu Sea, off southern Panay; D5300, China Sea, off

southern Luzon, 265 fathoms (485 meters); and D5318, 340 fathoms

(622 meters), China Sea, off Formosa. It has been recorded in the

Pacific from off the Hawaiian Islands.

Uvigerina striata— Material examined.

Cat.
No.
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Uvigerina bi'unnensis— Material examined.

Cat.
No.
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UVIGERINA ASPERULA Cajzek.

Plate 54, fig. 5; plate 55, fig. 8.

TTvigerina asperula Czjzek, Haidinger's Nat., Abh. 2, 1848, p. 146, pi. 13, figa.

14, 15.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 578,

pi. 75, figs. 6-8.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 320, pi. 68, fig.

4.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 101, pi. 43, fig. 1.

This species is almost as frequent in its occurrence as Uvigerina

aculeata and has a similar distribution in the region. The range of

depth is the same, 234 to 901 fathoms (428 to 1,648 meters), the aver-

age 445 fathoms (814 meters) being slightly more. The bottom tem-

peratures range from 38.2° to 56.4° F. (3.4° to 13.5° C.) with the

average 46.5° F. (8.0° C). This is slightly lower also than for U.

aculeata. One station was from 24 fathoms (44 meters).

Uvigerina asperula—Material examined.

Cat.
No.
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Uvigerina ampullacea— Material examined.

Cat.
No.
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Uvigerina canariensis—Material examined.

Cat.
No. CoU. of-

No.of
sperl-

mens.
Station. Locality.

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

Character of
bottom.

Abundance.

D5300. 20 31 00 N.; 115 49 DOE...
F.

265 gy.m., s

UVIGERINA SCROBICULATA, new species.

Description.—Tost elongate, polygonal, early chambers generally

triserial in a three-sided test; the angles rounded, latter half of the test

triserial and tapering toward the apertural end; last-formed chamber
and sometimes the one preceding somewhat distinct from the general

mass of the test, triangular at the base, and broadest thence tapering

rapidly to the aperture, which is rounded with a slight tubular neck

and a very slightly developed phialine lip; sutures distinct but not

greatly depressed, surface smooth except for

a finely scrobicu] ate condition, due to numer-
ous irregular pittings of the surface; color

yellowish- or brownish-white.

Length up to 1.5 mm.
Distribution.—Type-specimen (Cat. No.

16057, U.S.N.M.), from Albatross station

D5333, in 310 fathoms (567 meters), Mindoro

Strait, where the species is common.
This has some of the characters of Zh angu-

losa and U. scJiwageri but is distinct from

either. The almost fusiform shape, broad-

est in the middle and tapering toward

either end with the generally triangular section, both of the whole

test and of the chambers with the finely scrobiculate surface, will

distinguish it.

Uvigerina scrobiculata—Material examined.

Fia. 10.—-Uvigerina scrobiculata,

NEW SPECIES. X 50. a, b, TWO
views from different angles.

From station d5333.

Cat.
No.
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Typical specimens of this species wer.e obtained from material

dredged at the following stations: D5133, SuluSea off western Minda-

nao, 38 fathoms (70 meters); D5172, vicinity of Jolo, 318 fathoms

(582 meters); D5218, between Burias and Luzon, 20 fathoms (37

meters); D5236, Pacific Ocean east coast Mindanao, 494 fathoms

(903 meters), bottom temperature 41.2° F. (5.1° C); D5268, Verde

Island Passage and Batangas Bay, 170 fathoms (311 metere); D5469,

east coast Luzon, San Bernardino Strait to San Miguel Bay, 500

fathoms (914 meters); D5572, north of Tawi Ta\\T[, 334 fathoms (611

meters) ; bottom temperature 52.3° F. (11.2° C.) ; D563S, Bouro Island

(south) and vicinity, 517 fathoms (946 meters).

SipJiogenerina columellaris—Material examined.

Cat.
No.
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It will be seen that the .depths agree well with those already pub-

lished from the North Pacific, and it is also interesting that the bot-

tom temperatures are comparatively high, as was the case in the sta-

tions noted off Japan. With these added stations we now Imow
considerable about the distribution of this species, which was de-

scribed by Brady from a single Ohallenger station off Japan. Its

range can now be well filled in from off southern Japan to Australia,

including the Malay Archipelago, and probably occurs widely dis-

tributed among the East Indian and Oceanic Islands. Chapman
records it from off Funafuti.

Siphogenerina bifrons—Material examined.

Cat.
No.
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meters); D5638, Bouro Island (south) and vicinity, 517 fathoms

(946 meters); D5666, Macassar Strait, 272 fathoms (498 meters),

bottom temperature 47.5° F. (8.6° C).

Both microspheric and megalospheric forms occur, the megalo-

spheric more common. At the only station at which a record was
kept 11 were megalospheric and two were microspheric.

Siphogenerina bifrons, var. striatula—Material examined.

Cat.
No.
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SIPHOGENERINA STRIATA (Schwager).

Plate 56, fig. 5.

Dimorphina striata Schwager, Novara-Exped., Geol. Theil., vol. 2, 1866, p. 251,

pi. 7, fig. 99.

Sagrina striata Schwager, Boll.R. Com. geol. Ital., vol. 8, 1877, p. 25, pi. , fig. 35.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 584, pi. 75, figs.

25, 26.

Siphogenerina (Sagrina) striata Egqer?, Abh. kon. bay. Akad. Wiss. Miinchen,

CI. II, vol. 18, 1893, p. 316, pi. 9, figs. 32,34, 35, 64, 65.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 3, 1913, p. 107, pi. 47, figs. 4, 5.

Specimens have occurred at numerous stations, at some of which

they could be called common. The species seems to be different

from either form of S. raphanus, the costae being less independent of

the chambers than in S. raphanus and the sutures marking well-

defined limits even in the costae. The neck is invariably short or

wanting, no lip being present. It was found at the following stations

:

H4898, Sulu Sea off western Mindanao, 221 fathoms (405 meters);

D5178, vicinity of Romblon, 78 fathoms (143 metere); D5201,

Sogod Bay, southern Leyte Island, 554 fathoms (1,012 meters),

bottom temperature 52.8° F. (11.5° C); D5236, Pacific Ocean, east

coast Mindanao, 494 fathoms (903 meters), bottom temperature

41.2° F. (5.1° C); D5242, Pujada Bay and vicinity, 191 fathoms (350

meters), bottom tempeiature 64.1° F. (17.8° C); D526S, Verde
Island Passage and Batangas Bay, 170 fathoms (311 meters); D5318
China Sea, vicinity of Formosa, 340 fathoms (622 meters); D5443,

east coast of Luzon, San Bernardino Strait to San Miguel Bay, 241

fathoms (441 meters), bottom temperature 51.3° F. (10.7° C);
D5575, north of Tawi Tawi, 315 fathoms (580 meters), bottom tem-

perature 52.3° F. (11.2° C).
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Siphogenerina (Sagrina) raphanus Egger, Abh. kon. bay. Akad. Wise.

Munchen, CI. II, vol. 18, 1893, p. 317, pi. 9, fig. 36.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 3, 1913, p. 108, pi. 46, figs. 1-5.

This species is the most common of the genus in the region, occurring

at numerous stations well scattered over the region, and from Apra

Bay, Guam. In depth the stations range from 78 to 554 fathoms

(143 to 1,012 meters), and the bottom temperatures from 47.5° F.

to 59° F. (8.6° C. to 15° C). All but one station had a bottom tem-

perature above 51° F. (10.5° C). In its typical form this species has

a tapering shape, acute at the initial end, with a narrow neck and

well-developed phialine lip, with a few strong costae, independent of

the sutiu-es.

Siphogenerina raphanus—Material examined.

Cat.
No.
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58.3° F. (14.6° C); D5572, north of Tawi Tawi, 334 fathoms (611

meters), bottom temperature 52.3° F. (11.2° C); D5580, vicinity of

Darvel Bay, Borneo, 162 fathoms (297 meters), bottom temperature

55.8° F. (13.2° C); D5636, Pitt Passage, 1,262 fathoms (2,309

meters)

.

Siphogenerina raphamis, var. costulata—Material examined.

Cat.
No.
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Family CHILOSTOMELLIDAE.

Genus CHILOSTOMELLA Reuss, 1850.

CHILOSTOMELLA OVOIDEA Reuss.

Chilostomella ovoidea Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p. 380,

pi. 48, fig. 12.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 436, pi. 55, figs. 12-23.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 4, 1914,

p. 2, pi. 1, figs. 1-5,

Although never noted in any considerable numbers, this species

occurred at numerous stations, mostly within the Philippine Archi-

pelago, as follows: China Sea, off southern Luzon; Tanon Strait,

east coast of Negros; Sogod Bay, southern Leyte; east of Masbate
Island; between Burias and Luzon; Palawan Passage; Dupon Bay,

Leyte; between Cebu and Bohol; and Macassar Strait.

Bottom temperatures where given range from 44° F, to 59° F.

(6.6° C. to 15° C), with the average of 52.9° F. (11.6° C). Depths
range from 127 to 1,008 fathoms (233 to 1,844 meters), but two
stations being over 375 fathoms (686 meters); one of 554 fathoms

(1,012 meters), the other 1,008 fathoms (1,844 meters).

The specimens were of the typical form, ovoid in side view and the

test pellucid.

Length up to 1 mm.

Chilostomella ovoidea— Material examined.

Cat.
No.
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smooth; aperture in end view semicircular with a flange-like trun-

cated lip.

Length up to 4 mm. and more.

Distribution.—^Type-specimens (U.S.N.M. No. 9146) from Albatross

station D5449, in 300 fathoms (549 meters), east coast of Luzon be-

tween San Bernardino Strait and San Miguel Bay. It also occurred at

D5469, in 500 fathoms (914 meters), in the same region; D5300, in 265

fathoms (485 meters), China Sea, vicinity of southern Luzon; and
D5236, in 494 fathoms (903 meters). Pacific Ocean, east coast of Min-

danao, bottom temperature 41.2° F. (5.1° C).

This species is nearly four times the size of typical CliilostomeUa

ovoidea, and differs in the broadly elliptical outline of the side view,

the very thick, opaque test, and in the appearance of the lip, which
in direct side view is practically a straight line, while in typical C.

ovoidea it is usually a depressed curve.

Chilostomella grandis—Material examined.

Cat.
No.
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Scattered specimens seem to be the rule as far as material from these

stations show.

Allomorphina trigona—Material examined.

Cat.
No.
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Globigerina bulloides—Material examined.

Cat.
No.

12524
12494

12522

Coll. of-

No. of

I

speci
mens.

U.S.N.M.
U.S.N.M.

U.S.N.M.

Station.

'D5097.
D5106.
D5109.
D5112.
D5113.
D5120.
D5126.
D5146.
D5192.
D5211.
D5213.
D5214.
D5216.
D5217.
D5222.
D5243.
D5268.
D5349.
D5381.
D5443.
D5446.
D5469.
D5512.
D5542.
D5543.
D5546.
D5549.
D5551.
D5576.
D5601.
D5621.
D5623.
D5625.
D5626.

Locality.

14 19 15 N.
14 23 55 N.
14 03 45 N.
13 48 22 N.
13 51 30 N.
13 45 30 N.
10 34 45 N.
5 46 40 N.

11 09 15 N.
11 51 35 N.
12 15 00 N.
12 25 18 N.
12 52 00 N.
13 20 00 N.
13 38 30 N.
6 50 55 N.

13 42 00 N.
10 54 00 N.
13 14 15 N.
12 43 05 N.
12 43 51 N.
13 36 48 N.
8 16 02 N.
8 48 30 N.
8 47 15 N.
G 06 48 N.
6 01 15 N.
5 54 48 N.
5 25 56 N.
1 13 10 N.

15 00 N.
16 30 N.
07 00 N.
07 30 N.

120 33 52 E.
120 32 33 E.
120 10 30 E.
120 47 25 E.
120 50 30 E.
120 30 15 E.
121 47 30 E.
120 48 50 E.
123 50 00 E.
124 14 00 E.
123 57 30 E.
123 37 15 E.
123 23 30 E.
123 14 15 E.
121 42 45 E.
126 14 35 E.
120 57 15 E.
118 26 20 E.
122 44 25 E.
125 01 00 E.
124 59 18 E.
123 38 24 E.
123 58 26 E.
123 35 30 E.
123 35 00 E.
121 20 32 E.
120 44 20 E.
120 44 24 E.
120 03 39 E.
125 17 05 E.
127 24 35 E.
127 30 00 E.
127 28 00 E.
127 29 00 E.

Depth
in

fath-

oms.

30
37
10

177
159
393
742
24
32
155
80
218
215
105
195
218
170
730
88
241
300
500
445
200
162
138
263
192
277
765
298
272
230
265

Bot-
tom
tem-
pera-
ture.

52.4

43.7
49.5

56.6

"5i.'4

50.2
63.1
52.8
63.6

40.6

'h'l'.s

52.8
64.3
54.5
58.3
52.3
53.3
53.3

Character of

bottom.

gv. m.jS.jSh.
gy. m
CO
dk. gn. lu...
dk. gn. m...
gn. m., s

.sft. gn. m. .

.

co.s.,sii

gn.s
gn. m., s

s., m., sh
gn.m
gn.m
crs. gj'. s

gn.m
gJMH
s., P
CO. s

co.s
CO. s., sh
gu.m
gn.m
gy. m.,fne. s.

fne. s., brk. sh

Abundance.

fne. CO. s

s., glob., for.

fne. s

s.jglob., ptr.

gy. bk. s

fne. s., m
gy.m.jfne. s

gy.m.jfne. s

Few.
Few.
Few.
Few.
Few.
Frequent.
Few.
Few.
Few.
Few.
Common.
Few.
Few.
Frequent.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.

GLOBIGERINA BULLOIDES d'OrbJgny, var. TRILOBA Reuss.

Globigerina triloba Reuss, Denkschr. Acad. Wiss. Wien, vol. 1, 1850, p. 374, pi.

47, fig. 11.

Globigerina bulloides d'Orbigny, var. triloba H. B. Brady, Rep. Voy, Chal-

lenger, Zoology, vol. 9, 1884, p. 595, pi. 79, figs. 1, 2; pi. 81, figs. 2, 3.

Description.—Variety, with the three last-formed chambers making
up the entire visible test.

Distribution.—This variety seems to be very rare in the region,

occurring at Albatross station D5445, in 383 fathoms (699 meters)

east coast of Luzon, bottom temperature 44.3° F. (6.8° C.) ; D5636,

in 1,262 fathoms (2,309 meters), Pitt Passage; and D5638, the

neighboring station, 517 fathoms (946 meters).

Globigerina bulloides, var. triloba—Material examined.

Cat.
No.
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GLOBIGERINA CRETACEA d'Orblgny.

Globigerina cretacea d'Orbigny, M^m, Soc. G^ol. France, ser. 1, vol. 4, 1840,

p. 34, pi. 3, figs. 12-14.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 596, pi. 82, figs. lOa-c (?).—Cushman, Bull. 71, U. S. Nat. Mus.,

pt. 4, 1914, p. 7.

A form, which it does not seem clear whether to place imder this

species or imder G. dubia Egger, is not uncommon in the outside

waters: China Sea; Flores Sea; Macassar Strait; Gulf of Tomini,
Celebes; off Bouro Island; off Gillolo, etc.; and at numerous sta-

tions in the protected waters of the Archipelago. These range in

depth from 24 to 1,570 fathoms (44 to 2,871 meters), with the

average depth 320 fathoms (586 meters); the bottom tempera-
tures ranging from 39.2° to 63.6° F. (4.0° C. to 17.5° C), with the

average 51.2° F. (10.6° C).

Globigerina cretacea—Material examined.

Cat.
No.

Coll. of-
No. of I

spoci-j Station. Locality.

Denthi

fath-

oms.

Bot-
tom
tem-
pera-
ture.

Character of
bottom. Abundance.

14379 U.S.N.M.

14378

14377

U.S.N.M

U.S.N.M

14376

14373

U.S.N.M.

U.S.N.M.

D5096..
D5097..
D5106..
D5112..
D5113..
D5114..
D5115..
D5120..
D5126..
D5U6..
D5152..
D5153..,
D5172..
D517S..
D5180..
D5187...
D5192..,
D5203...
D5206..,
D5212...
D5217...
D5219...
D5222...
D5243...
D5247...
0.5209...
D5260...
D5261 . .

.

1)5208. .

D5282...
D5284...
D5300...
D5311...
D5313...
D5348...
D.5349...
D53f34 . .

.

D5377...
D5381...
05430...
D5445...
D54S1...
D5512...
D5526...
D5o42...
D5543...
D5548...
D5549...
D5.551...
D5505...

14 20 23 N
14 19 15 N
14 23 55 N
13 48 22 N
13 51 30 N
13 36 11 N
13 37 11 N
13 45 30 N
10 34 45 N

04 30 N,
5 22 55 N.
5 18 10 N.
6 03 15 N,
12 43 00 N,
10 05 45 N.
9 16 45 N.

11 09 15 N.
9 58 00 N.

11 31 40 N.
12 04 15 N.
13 20 00 N.
13 21 00 N.
13 38 30 N.
6 50 55 N.
7 02 00 N.

11 57 30 N.
12 25 35 N.
12 30 55 N.
13 42 00 N.
13 53 00 N.
13 42 05 N.
20 31 00 N.
21 33 00 N.
21 30 00 N.
10 57 45 N.
10 54 00 N.
13 48 30 N.
13 26 00 N.
13 14 15 N.:
9 49 40 N.
12 44 42 N.
10 27 30 N.
8 16 02 N.
9 12 45 N.
8 48 30 N.
8 47 15 N.
6 00 20 N
6 01 15 N
5 54 48 N
5 51 42 N

120 34 15 E.
120 33 52 E.
120 32 33 E.
120 47 25 E.
120 50 30 E.
120 45 26 E.
120 43 40 E.
120 30 15 E.
121 47 30 E.
120 59 30 E.
120 15 45 E.
120 02 55 E

.

120 35 30 E

.

122 06 15 E.
122 18 30 E

.

123 21 15 E.
123 50 00 E.
125 07 40 E

.

124 42 40 E.
124 04 36 E.
123 14 15 E.
122 18 45 E.
121 42 45 E.
126 14 35 E.
125 38 45 E.
121 42 15 E.
121 31 35 E.
121 34 24 E.
120 57 15 E.
120 26 45 E

.

120 30 45 E.
115 49 00 E.
116 15 00 E.,
116 43 00 E..
118 38 15 E..
118 26 20 E..
120 43 45 E..
122 19 00 E .

.

122 44 25 E .

.

119 03 20 E .

.

124 59 50 E..
125 17 10 E..
123 58 26 E..
123 45 30 E .

.

120 35 30 E .

.

123 35 00 E..
120 45 35 E..
120 44 20 E..
120 44 24 E..
120 30 30 E..

28
30
37
177
159
340
340
393
742
24
34
49

318
78

638
225
32
775
32
108
105
530
195
218
135
312
234

145
170
248
422
265
88
150
375
730
106
400
88

464
383
61

445
805
200
162
232
263
193

243

F.
gy.m.jS., sh.

gy.m.,s.,sh.
gy-m
dk. gn. m
dk. gn.m
fne. s

43.7
49.5

49.8
53.6

52.9

59.9
63.1
50.8
52.8
63.6

49.3
51.4

47.4
42.3

53.6
56.4
40.6

49.6

50.0
44.3

52.8
52.3
54.3
54.5
53.5
52.3
53.3
52.3

gn. m., s...
sft. gn.m...
CO. s.,sh
wh.s
CO. s., sh
fne. s.,sh...
fne. s

gn.m
sft. gn.m...
gn. s

gn.m
gn.m
gy. s.,m...
crs. gy. s....

gn.m
gn.m
gy.m

gy. m., glob
gn. m., s....

s. m
s-P
dk.gy.s
gy. m.,gIob.
gy.m.,s
cfs. s., sh

co.s
bk. s

sft. gn.m...

glob, oz
gn. ra., s

s., sh., g
gy.ra.Jne.s.
gn. m., glob,
fue.s.jbrk.sh.

s., brk. sh...
s., glob., for..

fne. s

s., ptr. sh

Few.
Rare.
Few.
Common.
Frequent.
Frequent.
Few.
Few.
Few.
Few.
Common.
Few.
Frequent.
Few.
Few.
Few.
Frequent.
Frequent.
Frequent.
Few.
Few.
Few.
Frequent.
Few.
Rare.
Frequent.
Few.
Few.
Frequent,
Few.
Few.
Few.
Few.
Frequent.
Few.
Few.
Rare.
Few.
Few.
Frequent.
Few.
Few.
Few,
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
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Globigerina cretacea—Material examined—Continued.

Cat.
No.
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GLOBIGERINA INFLATA d'Orbigny.

Glohigerina inflata d'Orbigny, in Baker, Webb and Berthelot, Hist. Nat. Isles

Canaries, vol. 2, pt. 2, 1839, "Foraminiferes," p. 134, pi. 2, figs. 7-9.—H. B.
Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 601, pi. 79, figs. 8-10.—
CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 8, pi. 4, figs. 4-8.

At eight stations specimens of this species occurred as follows:

Albatross D5126,Sulu Sea, southern Panay, 742 fathoms ( 1,357 meters)

bottom temperature 49.5° F. (9.8° C); D5201, in 554 fathoms (1,012
meters), Sogod Bay, southern Leyte, bottom temperature 52.8° F.
(11.5° C); D5152, in 34 fathoms (62 meters), Sulu Archipelago,

Tawi Tawi Group; D5178, in 78 fathoms (143 meters), off Romblon

;

D5211, east of Masbate Island, 155 fathoms (283 meters), bottom
temperature 56.6° F.(13.6° C); D5236, in 494 fathoms (903 meters),

Pacific Ocean, east coast of Mindanao, bottom temperature 41.2° F

.

(5.1° C); and D5369, in 106 fathoms (194 meters), off Marinduque
Island, and D5618, Molucca Passage, 417 fathoms (763 meters).
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Globigerina rubra—Material examined.

Cat.
No.
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Globigerina conglohata— Malerial examined—Continued.

Cat.
No.

12501

CoU. of-

U.S.N.M.

No. of

speci-

mens

U.S.N.M,

14908
9950

U.S.N.M.
U.S.N.M.

Station.

D5300..
D5301..
D5311..
D5313..
D5315..
D533S..
D5342..
D5348..
D5349..
D5370..
D5381..
D5443 .

.

D5445 .

.

D5446..
D5449..
D5459..
D5467..,
D5470..,
D5481...
D5512...
D5529...
D5538...
D5542...

D5543...
D5548...
D5548...
D557! . .

.

D5580...
D5612...
D5621 . .

.

D5627...
D5C30...
D5637...
D5639...
D5650...
D5660...
H4897...
H4g37...
Nero 849.

Locality.

20 31 00 N.
20 37 00 N.
21 33 00 N.
21 30 00 N.
21 40 00 N.
11 33 45 N.
10 56 55 N.
10 57 45 N.
10 54 00 N.
13 44 15 N.
13 14 15 N.
12 43 05 N.
12 44 42 N.
12 43 51 N.
13 21 36 N.
13 10 21 N.
13 35 27 N.
13 37 30 N.
10 27 30 N.:
8 16 02 N.
9 23 45 N.
9 08 15 N.
8 48 30 N.

8 47 15 N.
6 00 20 N.
6 01 15 N.
5 30 45 N.
4 52 45 N.
38 00 S.

15 00 N.
06 00 N.
56 30 S.

3 53 20 S.

3 54 50 S.

4 53 45 S.

5 36 30 S.

7 46 00 N.
5 32 50 N.
15 16 00 N.

115 49 00 E.
115 43 00 E.
116 15 OOE.
116 43 00 E.
116 58 00 E.
119 24 45 E.
119 17 24E.
118 38 15E.
118 26 20 E.
121 42 30 E.
122 44 25 E

.

125 01 OOE.
124 59 50 E

.

124 59 18E.
124 00 30 E

.

123 59 54 E

.

123 37 18 E.
123 41 09 E.
125 17 10 E.
123 58 26 E.
123 39 30 E.
123 23 20 E.
123 35 30E.

123 35 00 E.
120 45 35E.
120 44 20 E

.

120 07 57E.
119 06 45E.
121 45 40 E

.

127 24 45 E.
127 26 OOE.
128 05 OOE.
126 48 00 E

.

123 27 20 E

.

121 29 00 E

.

120 49 00 E

.

122 00 00 E.
120 49 10 E.
121 40 OOE.

Depth
in

fath-

265
208
88

150
148
43
145
375
730
159
88

241
381.

300
300
201

480
560
61

445
441

256
200

162
232
263
340
162
750
298

569
700

1,560
540
692

1,570
885
737

Bot-
tom
tem-
pera-
ture.

'F.

'50.'

5

53.6
54.4

56.4
40.6
64.3

51.3
44.3

52.8
53
53.3
54.3

54.5
53.5
52.3
52.3
55.

8

40.1
39.2

Character of
bottom. Abundanc*.

gy. m.,s..
gy. m.,s..
crs. s.,sh.

s., sh...
CO. s., m
gy. m..

sft. m.

CO. s., sh.

gn. m., s.

gn.m

gy.m.

s., sh., g
gy.Di.jfue. s

gy. m., glob.
gn. m., s

fne. s. brk.
sh.

s., brk. sh...
s., glob., for.

s., sh
br.s.,co

gy.,bk. s...

m
co.s.,m
gy. m
gy. m
gn. m
gy. m., s

gy. m., glob.
gy.m
gn.m

Few.
Rare.
Rare.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Rare.
Few.
Rare.
Few.
Few.
Few.
Few.
Few.

Few.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Few.
Few.
Few.
Rare.

GLOBIGERINA SACCULIFERA H. B. Brady.

Globigerina helicina Carpenter (notG. helicina d' Orhigny) , Introd. Foram., 1862,

pi. 12, fig. 11.

Globigerina sacculifera TI. B. Brady, Geol. Mag., Dec. 2, vol. 4, 1877, p. 535; Rep.
Voy. Challenger, Zoology, vol. 9, 1884, p. 604, pi. 80, figs. 11-17; pi. 82, fig. 4.—
CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 11, pi. 2, figs. 4-6; pi. 5,

pi. 10, fig. 4.

I have noted the occurrence of this species in material from nearly

a hundred stations in the area. These stations cover practically the

entire area which was worked over by the Albatross in this area.

They range in depth from 20 to 1,570 fathoms (37 to 2,871 meters);

average depth, 286 fathoms (523 meters). The average bottom tem-

perature is 53.3° F. (11.8° C).

As a rule specimens were most common in the areas already men-
tioned for other specimens.
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Glohigerina sacculifera—Material examined.

Cat.
No.

12502

12504

12S05

12.503

13107

12670

ColLof-
No.of
speci-
mens.

U.S.N.M.

U.S.N-M.

U.S.N.M,

U.S.N.M.

U.S.N.M.

U.S.N.M

Station.

10+

10

10

12506

9971
9956

U.S.N.M,

U.S.N.M.
U.S.NJ^.

D5096...
D5097...
D5100...
D5106...
D5U0...
D5112...
D5113 ..

D5114...
D5115...
D5120...
D5121...
D5126...
D5146
D5152...
D5153...
D5172..
D5178..
D5179..
D5185...
D5189
D5191 . .

.

D5192..
D5201 .

D5206..
D5211..
D5212...
D5215..
D5216..
D5217..
D5218..
D5219...
D5220
D5222...
D5236..
D5241 .

.

D5243..
D5247..
D5257..
D5259..
D5260...
D5261
D5267
D5268...
D5277...
D5281..
D5282..
D5291 .

D5300..
D.5313...
D5315...
D5338..
D5342...
D5348 ..

D5349..
D5370...
D5374
D5381
D5394...
D5428...
D5430
D5449...
D5467..
D5481 .

.

D5512..
P5526..
D5529..
D5538. .

D5546..
D5549..
D5571 .

.

D5576..
D5579...
D5601...
D5618...
D5625. .

.

D5627...
D5630...
D5637...
D5638...
D5660...
H4897...
H4914...
Nero 849

Locality.

14 20 23 N.
14 19 15 N.
14 17 15 N.
14 23 55 N.
13 59 20 N.
13 48 22 N.
13 51 30 N.
13 36 11 N.
13 37 11 N.
13 45 30 N.
13 27 20 N.
10 34 45 N.
5 46 40 N.
5 22 55 N.
5 18 10 N.
6 03 15 N.
12 43 00 N.
12 38 15 N.
10 05 45 N.
9 66 30 N.
10 29 45 N.
11 09 15 N.
10 10 00 N.
11 31 40 N.
11 61 35 N.
12 04 15 N.
12 31 30 N.
12 52 00 N.
13 20 00 N.
13 11 15 N.
13 21 00 N.
13 38 00 N.
13 38 30 N.
8 50 45 N.
6 50 45 N.
6 50 55 N.
7 02 00 N.
7 22 12 N.

11 57 30 N.
12 26 35 N.
12 30 55 N.
13 42 20 N.
13 42 00 N.
13 56 55 N.
13 52 45 N.
13 53 00 N.
13 29 40 N.
20 31 00 N.
21 30 00 N.
21 40 00 N.
11 33 45 N.
10 56 55 N.
10 57 45 N.
10 54 00 N.
13 44 15 N.
13 46 45 N.
13 14 15 N.
12 00 30 N.
9 13 00 N.
9 49 40 N.
13 21 36 N.
13 »5 27 N.
10 27 30 N.
8 16 02 N.
9 12 45 N.
9 23 45 N.
9 08 15 N.
6 06 48 N.
6 01 15 N.
5 30 45 N.
5 25 56 N.
4 54 15 N.
1 03 10 N.

37 00 N.
07 00 N.
OS 00 N.
56 30 S.

3 53 20 S.

3 47 15 S.

5 36 30 S.

7 46 00 N.
13 38 05 N.
15 16 00 N.

120 34 15 E..
120 33 52 E..
120 32 40 E.,
120 32 33 E.,
120 75 45 E.,
120 47 25 E.
120 50 30 E.
120 45 26 E.
120 43 40 E.
120 30 15 E.
121 17 45 E.
121 47 30 E.
120 48 50 E

.

120 15 45 E.
120 02 55 E.
120 35 30 E.
122 06 15 E

.

122 12 30 E

.

122 18 30 E.
123 15 00 E.
123 31 15 E.
123 50 00 E.
125 04 15 E.
124 42 40 E.
124 14 00 E.
124 04 36 E.
123 35 24 E.
123 23 30 E.
123 14 15 E.
123 02 45 E.
122 18 45 E.
121 58 00 E.
121 42 45 E.
126 26 52 E.
126 14 38 E.
126 14 35 E.
125 38 45 E.
124 12 15 E.
121 42 15 E.
121 31 35 E.
121 34 24 E.
120 58 25 E.
120 57 15 E.
120 13 45 E.
120 25 00 E.
120 26 45 E.
121 00 45 E.
115 49 00 E.
116 43 00 E.
116 58 00 E.
119 26 00 E.
119 17 24 E.
118 38 15 E.
118 26 20 E.
121 42 30 E

.

121 35 08 E.
122 44 25 E.
124 05 36 E

.

118 51 15 E.
119 03 20 E.
124 00 30 E

.

123 37 18 E.
125 17 10 E.
123 58 26 E.
123 45 30 E.
123 39 30 E.
123 23 20 E.
121 20 32 E

.

120 44 20 E.
120 07 57 E.
120 03 39 E

.

109 09 52 E.
125 17 05 E.
127 15 00 E

.

127 28 00 E.
127 26 00 E

.

128 05 00 E

.

126 48 00 E

.

126 23 40 E

.

120 49 00 E

.

122 00 00 E.
120 33 00 E.
121 40 00 E.

Depth
in

fath-
oms.

Bottom
tem-
pera-
ture.

28
30
35
37
135
177
159
340
340
393
108
742
24
24
49

318
78
37
638
300
258
32

554
32
155
108
604
200
105
20

530
60
195
494
215
218
135
28
312
234
145
170
170
80
201
248
173

265
150
148
43
145
375
730
159
190
88
153

1,105
464
300
480
61
445
805
441
256
138
263
340
277
175
765
417
230
22
569
700
617
692

1,570
464
737

69.0
52.4

43.7

49.6

Character of

bottom.

gy.m.,s.,sh.
gy. m., s., sh.
gys
gy-m
dk.gy.m
dk.gn.m...
dk.gn.m. ..

fne. s

75.7
49.8
62.8
62.8

52.8

"56.&

59.9
50.5
50.2
63.1

gn.m., s..

dk.gn.m.
sft.gn.m.
co.s.,sh..
co.s.,sh..
co.s.,sh..
fne.s.jSh
fne. s

hrd. s

gn.m
gn.m
gn.m
gn.s
gy.s., m..
gn.m
gn.m.,s
gy.s.,m..
gn.m

60.

52.8
41.2

63.6

49.3
51.4

crs.gy.s.

.

crs.s
gn.m
sft.gn.m.
gn.m
fne. gy.s..
sft. gy.m

.

gy-m
m.

gy. m., glob,
gn.m., s.

Abundance.

58.6
60.4
47.4
51.5

53.6
64.4

66.4
40.6
54.3

49.4
50.0

52.8
52.3
53.0
53.3
68.3
52.3
62.3
53.3
55.3

p., s., sh—
s. P
fne. s

dk. gy. s
dk.gy.s
fne. bk. s

gy.m.,s

m.
s., sh
CO. s.,

gy-m..
CO. s

co.s

—

sft.m..
gy.m..
co.s
gn.m..
gy.m..
glob.oz

gy-m
s.,sh., g
gy.m.,fne.s
gn.m., glob
gy.m., glob
gn.m., s

i
fne. co.s
s., glob., for

s.,sh

39.2

fne. s., Co. .

.

s.glob., ptr..

gy-m
gy.m.,fne.s.

co.s.,m—
gy-m
fne. gy.s....

gy. m.,s...
gy.m., glob,
gy.m., s. ..

gn.m

Few.
Rare.
Common.
Few.
Common.
Frequent.
Few.
Frequent.
Frequent.
Few.

Few.
Few.
Frequent.
Few.
Common.
Common.
Few.
Frequent.
Few.
Common.
Few
Frequent.
Few.
Frequent.
Few.
Few.
Frequent.
Frequent.
Few.
Few.
Frequent.
Few.
Few.
Few.
Common.
Few.
Few.
Common.
Few.
Few.
Few.
Common.
Few.
Few.
Frequent.
Frequent.
Few.
Few.
Few.
Few.
Rare.
Common.
Common.
Few.
Common.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Few.
Frequent.
Few.
Common.
Few.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Common.
Rare.
Rare.
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GLOBIGERINA AEQUELATERALIS H. B. Brady.

Cassidulina globulosa (part) Egger, Neues Jahrb. fur Min., 1857, p. 296, pi. 11, fig. 4.

Globigerina aequilateralis H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 71;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 605, pi. 80, figs. 18-21,—Cushman,
Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 12, pi. 2, figs. 1-3; pi. 10, fig. 5.

There seem to be two distinct forms of this species in the material

which I have examined—one, which may be taken as typical, in

which the development is planospiral, with the coiling so loose that

it is possible to see between the coils in side view, that is, the coils

are not really involute ; the other, the variety described below. Such
specimens are figured by Brady in the Challenger Report and may be
taken as the typical form of the species.

This typical form was far less common than the following one, being

found at but 15 stations in the area, but well scattered: China Sea;

Sulu Sea; east coast of Luzon, etc., in the Pacific; Sibuko Bay, Bor-

neo; between Gillolo and

Makyan Islands; south of

Patiente Strait; off Bouro
Island, and at a very few
stations in the protected

waters of the Archipelago;

off Batangas Bay, between

Marinduque and Luzon; fig. ii.—globigerina aequilateralis, var. involuta cush-

and east of Masbate. The "^^- ^ '" "' ''°^
r^' ^' ^^'^ ^^^^'^'''''^ ^'''''^'

^
C, APERTURAL VIEW. FROM STATION D5255.

depth of these stations

ranges from 26 to 569 fathoms (48 to 1,040 meters), with the average

depth 235 fathoms (430 meters). The bottom temperatures range

from 44.3° F. to 59° F. (6.8° C. to 15° C).

Globigerina aequilateralis— Material examined.

Cat.
No.
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GLOBIGERINA AEQUILATERALIS H. B. Brady, var. INVOLIjTA Cu.shroan.

Globigerina aequilateralis H. B. Brady, var. involuta Cushman, Proc. U. S. Nat

Mu3., vol. 51, 1917, p. 602.

Description.—Variety differing from the typical in being much more

closely coiled, although planospiral, the last-formed coil decidedly

overlapping the previous coils in side view; visible aperture instead

of semicircular in the typical in the much broader; whole test less

delicately formed.

Distriiution.—Type specimen (U.S.N.M. No. 9147) from Alba-

tross station D5236, in 494 fathoms (903 meters), Pacific Ocean, off

eastern coast of Mindanao, bottom temperature, 41.2° F. (5.1° C).

This variety has occurred at 56 other stations well distributed over

the area from northern Luzon and the China Sea through the Archi-

pelago, Sulu Sea to Flores Sea. The depths range from 22 to 1,570

fathoms (40 to 2,871 meters), with an average of 359 fathoms (656

meters), the average bottom temperature being 51.4° F. (10.8° C).

This variety has been distinctive in this mass of material and it

seems worthy of separation.

Globiaerina aequilateralis, var. involuta—Material examined.

Cat.
No.

Coll. of-
No.of
speci-

mens
Station. Locality.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
turo.

Character of
bottom.

Abundance.

14384

14385

U.S.N.M.

a.S.N.M.

9147

14387

U.S.N.M.

U.S.N.M.

14386 U.S.N.M.

D5100.
D5106.
r>.5112.

D5121.
D5128.
D5146.
D5153.
D5172.
D5179
D51S4.
D5187
D.-il^ig.

D5191.
D5192.
D5201.
D5203,
D5213.
D5214.
D5215.
D5217.
D.';220.

D5238.
D5243.
D5255.
D5259.
D526n.
D5261.
D5281.
D52S2.
DS300.
P5315.
r5338.
D5342.
D5349.
©5374.
D53S1.
D5430.
D5445
D5467.
D5523.
D5S26.
D5529.
1)5533.

14 17 15 N,
14 23 55 N.
13 48 22 N.
13 27 20 N.
10 34 45 N.
5 46 40 N.
5 18 10 N.
6 03 15 N.
12 38 15 N.
10 18 30 N.
9 16 45 N.

[
9 56 30 N.

11 09 15 N.
10 lOOON.
9 58 00 N.
12 15 00 N.
12 25 18 N.
12 31 30 N.
13 20 00 N.
13 38 00 N.
8 50 45 N.
fl 50 55 N.
7 03 00 N.

11 57 30 N.
12 25 35 N.
12 30 55 N.
13 52 45 N.
13 53 00 N.
20 31 00 N.
21 40 00 N.
11 33 45 N.
10 56 55 N.
10 54 00 N.
13 46 45 N.
13 14 15 N.
9 49 40 N.
12 44 42 N.
13 35 27 N.
8 48 44 N.
9 12 45 N.
9 23 45 N.
9 08 15 N.

120 32 40 E..

.

120 32 33 E..,
120 47 25 E...
121 17 45 E...
121 47 30 E...
120 48 50 E...
120 02 55 E...
120 35 30 E...
122 12 30E...
122 23 30 E...
123 21 15 E...

123 15 00 E...

123 50 00 E...
125 04 15 E...
125 07 40 E...
123 57 30 E...
123 37 15 E...
123 35 24 E...
123 14 15 E...
121 58 00 E...
126 26 52 E...
126 14 35 E...
125 39 00 E...
121 42 15 E...
121 31 35 E...
121 34 24 E...
120 25 00 E...
120 26 45 E...
115 49 00 E...
116 £8 00 E...
119 24 45 E...
119 17 24 E...
118 26 20 E...
121 35 OS E...
122 44 25 E...
119 03 20 E...
124 59 50 E...
123 37 18 E...
123 27 35 E...
123 45 30 E...
123 39 30 E...
123 23 20 E...

35
37
177
108
742
24
49

318
37
665
638

225

32
554
775
80

218
604
105
60

494
218
100
312
234
145
201
248
265
148
43
145
730
190
88

464
383

'F.

52.4

'49.'

5

75.7
49.8
49.8

53.6

52.8
52.9

"5i.'4

60.5
63.1

4i.'2
63.6

sy.s
gy-m
dk.gn.ra...
dk.gn.m...
sft.gn.m...
co.s., sh
co-s., sh
fne.s., sh...
hrd.s
KH.m
gn.m

49.3
51.4

50.4
47.4

54.4

40.6

50.0
44.3

sft.gn.m...

en.s
gy.s., m....
gn.m.......
s., m.,sh...
gn.m
gn.m
crs.gy.s
sft.gn.m...
fne. gy.s

—

gym
sft.m
gy.m.,glob.
g.,m.,s....
s., m
dk.gy.s
dk.gy.s....
gy.m.,s....
s.,sh
co.s.,m....
gym
co.s
gym
co.s
giob. oz
gn.m., s

gym

805
441
256

52.3
53.0
.5.3.3

gn.m., glob,
gy.m., glob,
gn. m., s....

Few.
Rare.
Frequent.
Pew.
Frequent.
Few .

Few.
Few.
Few.
Few.
Few.

Frequent.

Few.
Frequent.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few,
Few.
Few.
Rare.
Rare.
Rare.
Few.
Few.
Few.
Rare.
Rare.
Few.
Rare.
Few.
Few.
Few.
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Globigerina aequilateral is, vsir. involuta—Material examined—Continued.

Cat.
No.
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in the Philippine material I have had. To be sure, typical Globig-

erina-ooze deposits are not the common bottom in the region, but
Gldbigerina is not nearly so restricted in the area. It has occurred

at several stations—in the Flores Sea; Sulu Sea; Sogod Bay, southern
Leyte; Pacific Ocean, east coast of Mindanao; off southeastern

Mindoro; between Marinduque and Luzon; and east of Masbate
Island. The stations range in depth from 20 to 885 fathoms (37 to

1,618 meters). The average depth is 376 fathoms (689 meters)-

The bottom temperatures where given range from 38.2° to 63.1° F.

(3.4° C. to 17.2° C), the average being 51.2° F. (10.7° C).
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This is a peculiar modification which is thus placed, but which has

a rougher, more punctate surface than typical C. nitida, and yet has a

series of pores along the junctions of the chambers.

Candeina nitida, var. triloba— Material examined.

Cat.
No.
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between Gillolo and Kayao; Patiente Strait; Pitt Passage; off Bouro
Island; Molucca Sea; and Gulf of Boni. Besides these regions, most
of which are outside the Philippine Archipelago proper, the species

has occurred on the Pacific side of Luzon and Mindanao; Verde
Island Passage; between Burias and Luzon; and in Sogod Bay,

southern Leyte.

These stations range in depth from 80 to 1,570 fathoms (146 to

2,871 meters), with the average 428 fathoms (783 meters). The
average bottom temperature was 51.9° F. (11° C); but this is too

high, as the bottom temperature is not given for many of the deeper

stations.

The specimens are very typical, but only at Albatross station

D5236, in 494 fathoms (903 meters). Pacific Ocean, east coast of

Mindanao, could it be called abundant. There specimens were very

abundant and well developed. The bottom temperature there, how-
ever, was 41.2° F.

Sphaeroidina dehiscens—Material examined.

Cat.
No.

13177

13223

13175

12752

Coll. of—

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.

No. of

speci-

mens.

10+

10+

Station.

rsiio..
D5113..
r)5114..
P5115..
P5121..
r5172..
B5201..
r5212.

.

r>5217..
T>523R..
r5247.

.

P.5267...
r'5268.

.

115277..
r.5281..
r>5282.

.

1)5300..
P5301..
P5313..
D5348..
1)5428..

r)5443...
r5446...
r5449.-,
P5542.

.

D5543...
rsssi...
I" 5570...
D5612...
P5614...
P5618...
I>5621...
P5623...
D5625...
P5626...
r5630...
r»5636...
P5637...
P5638...
r>5r>39. .

.

P5650...
H4S97. .

.

H4937. .

.

Nero 849

Locality.

13 59 20 N.
13 51 30 N.
13 36 11 N,
13 37 11 N.
13 27 20 N.
6 03 15 N
10 10 00 N,
12 04 15 N
13 20 00 N,
8 50 4.5 N.
7 02 00 N.
13 42 20 N.
13 42 00 N
13 56 55 N.
13 52 45 N,
13 53 00 N.
20 31 00 N.
20 37 00 N.
21 30 00 N,
10 57 45 N.
9 13 00 N.
12 43 05 N.
12 43 51 N.
13 21 36 N.
8 48 30 N.
8 47 15 N.
5 54 48 N.
5 32 15 N.

38 00 S
31 00 N,
37 00 N
15 00 N
16 30 N
07 00 N.
07 30 N,
56 30 S.

1 55 00 S.

3 53 20 S.

3 47 15 S.

3 54 50 S.

4 53 45 S
7 46 00 N
5 32 50 S
15 16 00 N

120 75 45 E.
120 50 30 E.
120 45 26 E.
120 43 40 E.
121 17 45 E.
120 35 30 E.
125 04 15 E.
124 04 36 E.
123 14 15 E.
126 26 52 E.
125 38 45E.
120 58 25 E.
120 57 15 E.
120 13 45 E.
120 25 00 E.
120 26 45 E.
115 49 00 E.,
115 43 00 E.
116 43 00E.
118 38 15 E.
118 51 15 E.
125 01 00 E.
124 59 18 E.
124 00 30 E.,
123 35 30 E.
123 35 00 E..
120 44 24 E.,
120 12 57 E..
121 45 40 E .

.

125 58 45 E..
127 15 00 E..
127 24 35 E..
127 30 00 E..
127 28 00 E..
127 29 00 E..
128 05 00 E..
127 42 30 E .

.

126 48 OOE..
126 23 40 E .

.

123 27 20 E .

.

121 29 00 E .

,

122 03 OOE..
120 49 10 E.,
121 40 00 E..

Depth
in

fath-

oms.

135
159
340
340
108
318
554
108
105
494
135

"176
80

201
248
265
208
150
300

1,105
241
300
300
200
162
193
330
750

1,100
417
298
272
230
2t5
569

1,262
700
517

1,560
540

1,570
885
737

Bot-
tom
tem-
pera-
ture.

59.0

52.8
59.9
63.1
41.2

58.6
50.4
47.4

50.5
53.6

49.7
51.3

54.3
54.5
53.3
52.3

40.1

'3i"2

Character of

bottom.

dk. gy. m.
dk. gn. m

.

fne. s

dk. gn. ra.
fne. s., sh.

gy. s., m..
gy. s., m..
crs. gy. s..
fne. gy. s.

.

p., s., sh..
s.p
fne. s

dk. gy.s..
dk. gy. s..

gy. m., s..

gy. m.,s..

gy.m
CO. s., sh...
gn. m
fne. s.,brk.sh

fne. s

fne. s., glob.

gy.m.,s.,glob
gy-m
gy. and bk. s

fiie. s., m. ..

gy.m.,fne. s.

gy.m.,fne.s.
CO. S. ID
gy.m.,fne. s.

fO-m
fne. gy. s—
gy.m
gn.m
gy.m., glob.

gy.m
gn.m

Abundance.

Common.
Few.
Few.
Few.
Several.
Frequent.
Few.
Few.
Few.
Abimdant.
Few.
Rare.
Few.
Rare.
Rare.
Few.
Rare.
Rare.
Few.
Rare.
Few.
Rare.
Frequent.
Rare.
Rare.
Few.
Rare.
Rare.
Frequent.
Few.
Few.
Frequent,
Rare.
Rare.
Rfire.

Frequent.
Few.
Rare.
Few.
Frequent.
Few.
Few.
Few.
Rare.
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Genus PULLENIA Parker and Jones, 1862.

PULLENIA SPHAEROIDES (d'Orbigny).

Nonionina sphaeroides d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 293, No. 1.

Pullenia sphaeroides Parker and Jones, in Carpenter, Tarker, and Jones, Introd.

Foram., 1862, p. 184, pi. 12, fig. 12.—H. B. Brady, Rep Voy. Challenger,

Zoology, vol. 9, 1884, p. 615, pi. 84, figs. 12, 13, text figure 18, p. 616.—Cush-
MAN, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 20, pi. 11, fig. 2.

The only record for this species in the region is Albatross station

D5639, Molucca Sea, in 1,560 fathoms (2,853 meters). This is the

deepest station dredged by the Albatross. This specimen is very

typical, but larger than usual.

Pullenia sphaeroides— Material examined.

Cat.
No.
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in the area, but, as in the case of Sphaeroidina dehiscens, the great

majority of the stations are in the China Sea, off the Pacific coast of

the islands, or the greater bodies of water to the south; off Bouro,

Celebes, Gillolo, Patiente Strait, Pitt Passage, Molucca Sea, Buton
Strait, Gulf of Boni, Flores Sea, and Macassar Strait. At the few

stations inside the Archipelago the specimens were few, while in the

deeper waters outside they are often very common.
The range of depth of these stations ranges from 10 to 1,570 fathoms

(18 to 2,871 meters), the average being 363 fathoms (664 meters),

and the average bottom temperature for 51 stations at which the

bottom temperature was given was 51.8° F. (10.9° C). This is

much too high, however, for at most of the deeper stations the tem-

perature was not given.

Pullenia obliquiloculata—Material examined.

Cat.
No.

13172

12759

Coll. of—

U.S.N.M.

U.S.N.M.

No. of
speci-
mens.

10+

10+

Station.

D5096.
D5100.
D5109.
D5110.
D5112.
D5113.
D5H4.
D5115.
D5120.
D5121

.

D5126.
D5132.

D5153.
D5172.
D5178.
D5179.
D5184.
D5185.
D5187.
D5189.
D5191

.

D5192.
D5201

.

D5203.
D5206.
D5211.
D5215.
D5216.
D5217.
D5219.
D5220.
D5222.
D5257.
D5259.
D5260.
D5261

.

D5267.
D5268.
D5282.
D52S4

.

D5291

.

D530n.
D.SSll.
D5313.
D5315.
D5342.
D5348.
D5349.
D5370.
D5377.
D5381.

Locality.

14 20 23 N.
14 17 15 N.
14 03 45 N.
13 59 20 N.
13 48 22 N.
13 51 30 N.
13 36 11 N.
13 37 11 N.
13 45 30 N.
13 27 20 N.
10 34 45 N., _

Id. off Panabutan Pt
15, W. 0.3 mi

120 34 15
120 32 40
120 16 30
120 75 45
120 47 25
120 50 30
120 45 26
120 43 40
120 30 15
121 17 45
121 47 30

5 18 10 N
6 03 15 N.
12 43 00 N.
12 38 15 N.
10 18 30 N.
10 05 45 N.
9 16 45 N.
9 56 30 N.

10 29 45 N.
11 19 15 N.
10 10 00 N.
9 58 00 N.

11 31 40 N.
11 51 35 N.
12 31 30 N.
12 52 00 N.
13 20 00 N.
13 21 00 N.
13 38 00 N.
13 38 30 N.
7 22 12 N.

11 57 30 N.
12 25 35 N.
12 30 55 N.
13 42 20 N.
13 42 00 N.
13 53 00 N.
13 42 05 N.
13 29 40 N.
20 31 00 N.
21 33 00 N.
21 30 00 N.
21 40 00 N.
10 56 55 N.
10 57 45 N.
10 54 00 N.
13 44 15 N.
13 26 00 N.
13 14 15 N.

120 02 55
120 35 30
122 06 15
122 12 30
122 23 30
122 18 30
123 21 15
123 15 00
123 31 15
123 50 00
125 04 15
125 07 40
124 42 40
124 14 00
123 35 24
123 23 30
123 14 15
122 IS 45
121 58 00
121 42 45
124 12 15
121 42 15
121 31 35
121 34 24
120 58 25
120 57 15

120 26 45
120 30 45
121 00 45
115 49 00
116 15 00
116 43 00
116 58 00
119 17 24
118 38 15
118 26 20
121 42 30
122 19 00
122 44 25

Depth
in

fath-
oms.

28
35
10

135
177
159
340
340
393
108
742
26

49
318
78
37
565
638
225
300
258
32

554
775
32
155
604
200
105
530
50
195
28

312
234
145
170
170
248
422
173
265
88
150
148
14

375
730
159
240

Bot-
tom
tem-
pera-
ture.

59.0
52.4

49.5

75.7
49.8
49.8
53.6
62.8
02.8

52.8
62.9

56.6
50.5
.50.2

63.1
50.8

52.8

49.3
51.4

47.4
42.3
51.5

53.6
54.4

56.4
40.6
54.3
54.3

Character of
bottom.

gy. m.,s.,sh
gy-s.

dk. gy. m..
dk. gn. m..
dk. gn. m .

.

fne. s ...

gn. m., s...

dk. gn. m..
sft. gn. m..
gu. m.,s..

.

CO. s., sh...
fne. s.jSh...
fne. s

hrd. s

gn.m
gn. m
sft. gn. m...
gn. m
gn. m
gn. s

gy. s.,m....
gn. m
gn. m
gn. m.,s
gn.m

crs. gy. s

.

gn.m....
sft. gn.m.
gn. m....
m
gy. m., glob.

gh. m., s

s.,m
p.,s.,sh

s.,P
dk. gy. s

gy. m., glol).

fne. bk. s

gy. m.,s....
crs. s., sh

s.,sh..
gy-m.

sft. m.
crs. s..

CO. s .

.

Abundance.

Few.
Few.
Few.
Common.
Frequent.
Frequent.
Common.
T'ommon.
Few.
Few.
Few.
Few.

Frequent.
Common.
Common.
Few.
Few.
Frequent.
Frequent.
Few.
Common.
Few.
Common.
Common.
Few.
Few.
Few.
Few.
Frequent.
Common.
Few.
Few.
Few.
Abimdant.
Few.
Few.
Rare.
Common.
Few.
Fov,'.

Few.
Common.
Rare.
Frequent.
Few.
Few.
Few.
Common.
Few.
Rare.
Few.
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Pullenia obliquiloculata— Material examined—Continued.

Cat.
No. Coll. of—

No. of

sped- Station,
mens.'

Locality.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

Character of

bottom.
Abundance

.

13173 U.S.N.M,

13171 U.S.N.M.

9972 U.S.N.M

D5394 .

.

D5428..
D5430..
D5443..
D5445..
D5449..
D5459..
D5467..
D5469..
D5470..
D5481 .

.

D5512..
D5523..
D5526..
D5529..
D5542..

D5543..
D5546..

D5548..
D5549..
D5551 .

.

D5565..
r5570 .

.

D5,571..
D5572..
D5576..
D5579..
D5580..
D5590..
D5601..
D5612..
D5614..

D5618..
D5620 .

.

D5621..
D5622..
D5623..
D5625..
D5626..
D5627..
D5630 .

,

D5632..
D5636..
D5637..
D5638..
D5639..
D5648..
D5650.,
D5652.
D5660.
D5665.
H4914.
H4897.
H4937.

12 00 30 N.;
9 13 00 N.;
9 49 40 N.;
12 43 05 N.;
12 44 42 N.;
13 21 36 N.;
13 10 21 N.;
13 35 27 N.;
13 36 48 N.;

13 37 30 N.;

10 27 30 N.:

8 16 02 N.;
8 48 44 N.;

9 12 45 N.;
9 23 45 N.;

8 48 30 N.;

8 47 15 N.;

6 06 48 N.;

6 00 20 N.;
6 01 15 N.;
5 54 48 N.;
5 51 42 N.;
5 32 15 N.;
5 30 45 N.;
5 31 26 N.;
5 25 56 N.;
4 54 15 N.;
4 52 45 N.;
4 10 50 N.;
1 13 ION.;
38 COS.;
31 00 N.;

37 00 N.
21 30 N.
15 00 N.
19 20 N.
16 30 N.
07 00 N,
07 30 N.
06 00 N.
56 30 S.

1 00 00 S.

1 55 00 S.

3 53 20 S.

3 47 15 S.

3 54 50 S.

5 35 00 S.

4 53 45 S.

4 35 00 S.

5 36 30 S.

4 27 00 S.

13 38 05 N
7 46 00 N,
5 32 50 S.

124 05 36 E

.

118 51 15 E.
119 03 20 E.
125 01 00 E

.

124 59 50 E

.

124 00 30 E

.

123 59 54 E

.

123 37 18 E

.

123 38 24 E

.

123 41 09 E

.

; 125 17 10 E

.

123 58 26 E

.

;
123 27 35 E.
123 45 30 E

.

123 39 30 E

.

123 35 30 E

.

123 35 00 E

.

;
121 20 32 E

.

120 45 35 E..
120 44 20 E..
120 44 24 E..
120 30 30 E..
120 12 57 E..
120 07 57 E..
120 09 45 E..
120 03 39 E..
119 09 52 E..
119 06 45 E..
118 39 35 E..
125 17 05 E..
121 45 40 E..
125 58 45 E..

127 15 00 E..
127 16 45 E..
127 24 35 E..
127 28 30 E..
127 30 00 E..
127 28 00 E..
127 29 00 E..
127 26 00 E..
128 05 00 E..
127 50 00 B..
127 42 30 E..
126 48 00E..
126 23 40 E..
123 27 20 E..
122 20 OOE..
121 29 OOE..
121 23 06 E..
120 49 OOE..
118 44 OOE..
120 33 00 E..
122 03 00 E..
120 49 10 E.,

153

1,105
464
241
383
300
201
480
500
560
61
445

'F.

49.4
50.0
51.3
44.3

gn- m
gy.m
glob, oz
CO. s.,sh
gn. m., s..

.

gy-m.
gn. m.

s.,sh.,g...

gy. m. , fne.

805
441
200

162
138

232
263
193
243
330
310
334
277
175
162
310
765
750

1,100

417
358
298
275
272
230
265
22

569
845

1,262
700
517

1,560
559
540
525
692

1,008
464

1,570
885

52.3
53.0
54.3

gn. m., glob,
gy.m., glob,
fne. s., brk.

sh.
54.5
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Romblon, in 37 fathoms (68 meters). The material here noted has

a tendency to be tuberculate on the underside, as in the second

variety here recorded. Brady did not figure the underside of tliis

species, but the description infers that it is smooth.

Spirillina limbata—Material examined.

Cat.
No.
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These records indicate that this variety is widely distributed in

the Indo-Pacific region.

Spirillina limbata, var. tuberculo-limbata—Material examined.

Cat.
No.
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their Clare Island work.^* A comparison of tlie figures of the Clial-

lenger Report with the original figures of the species to which Brady
referred his material will show that in most cases the choice of names
was hardly wise. So other writers, following the Challenger deter-

minations and adding their own variant views, have created a com-

plexity of nomenclature that it is very difficult to unravel. How-
ever, the figures of the Challenger Report are very accurate, and a

study of the originals with notes as to their occurrence would help

much. In the Philippine material the genus has been very poorly

represented, probably because the specimens are usually small and

were lost in the original washing. Therefore, it is impossible with

the meagre material to add greatly to the clearing up of the prob-

lems waiting to be solved. In certain of the species reference to the

Challenger figures is given rather than describing them as new.

DISCOKBIS SUBOBTUSA. new species.

Plate 70, figs. 2a-c.

Description.—Test circular in outline, periphery rounded, cham-

bers about six or seven in the last-formed coil; sutures oblique,

distinct, flush with the surface, ventral side more rounded; sutures

nearly at right angles to the periphery, ending in slight, blunt pro-

jections in the middle, slightly umbilicate; aperture narrow, the

elongate base of the last-formed chamber extending about halfway

from the umbilicus to the periphery; wall smooth and slightly pol-

ished, punctate.

Diameter about 1.5 mm.
Distribution—Type specimen (Cat. No. 15356 U. S. N. M.) from

Albatross station D5236, off the east coast of Mindanao, in 494 fathoms

(903 meters).

This is a large species, different from any others in the region.

It is not found elsewhere.

Discorbis subobtitsa—Material examined.

Cat.
No.
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d'Orbigny's Rosalina vilardehoanci, as a comparison of the two will at

once show.

From another station off Jolo, D5546, in 138 fathoms (252 meters),

is a specimen which might almost have served for the original of

Brady's plate 86, figure 9. This form is referred to D. mediterranen-

sis d'Orbigny by Heron-Allen and Earland, but does not seem the

same as their figured specimens from Clare Island.
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in 37 fathoms (68 meters), off Romblon; D5220, in 50 fathoms (91

meters), between Marinduque and Luzon; D5268, in 170 fathoms (311

meters), Verde Island Passage; D5551, in 193 fathoms (353 meters),

off Jolo; and D5576, north of Tawi Tawi, 277 fathoms (506 meters);

bottom temperature 53.3° F. (11.8° C).

Discorbis bertheloti— Material examined.

Cat.
No.
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Discorbis rugosa— Material examined.

Cat.
No.
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Discorbis, species (?)—Material examined.

Cat.
No. Coll. of—

No. of

speci-
mens.

Station.

D5201.
D5236.

Locality.

10 10 00 N.; 125 04 15 E.
8 50 46 N.; 126 26 52 E.

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

654
494

'F.
52.8
41.2

Character of

bottom.

gy.s.,m.
fne. gy. s.

Abundance.

Genus CYMBALOPORA Hagenow, 1850.

CYMBALOPORA POEYI (d'Orbigny).

Plate 59, figs. 2a-c.

Rotalia squammosa d'Orbigny {nomen nudum), Ann. Sci. Nat., vol. 7, 1826, p.

272, No. 8.

Rosalina poeyi d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, "For-

aminif^res," p. 92, pi. 3, figs. 18-20.

Cymbalopora poeyi Carpenter, Introd. Foram., 1862, p. 215, pi. 13, figs. 10-12.

—

H. B. Brady, Rop. Yoy. Challenger, Zoology, vol. 9, 1884, p. 636, pi. 102, figs.

13a-c.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 24, pi. 10, fig. 1;

pi. 14, fig. 5.

The typical form of the species has occurred at a number of

stations in the Pliilippine area and to the south, the depths ranging

from 12 to 554 fathoms (22 to 1,012 meters), average depth 318 fathoms

(582 meters), and the bottom temperatures from 44.3'^ F. to 63.1° F.

(6.8° C. to 17.2° C). The most of the stations are in the Archipelago

proper, but it was also obtained from station D5590, in 310 fathoms

(567 meters), bottom temperature 44.3° F. (6.8° C.) in Sibuko Bay,

Borneo.
Cymbalopora poeyi—Material examined.

Cat.
No.
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Specimens of this very distinct variety were obtained at four

Philippine stations: Albatross D5164, in 18 fathoms (33 metei-s),

Siilii Archipelago; D5191, in 25S fathoms (471 meters,) Tanon Strait,

east coast of Negros Island, bottom temperatm-e 62.8° F. (17.1° C);
D5217, in 105 fathoms (193 meters), between Burias and Luzon,

bottom temperature 63.1° F. (17.2° C); and D534S, in 375 fathoms

(686 meters), Palawan Passage, bottom temperature 56.4° F. (13.5°

C). The other North Pacific record is the type station in 392 fathoms

(717 meters), off the Hawaiian Islands.
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Earland has shown the complicated structure of this species and

the peculiar adaptation of the "float chamber." It is found in

enormous numbers at certain times from the observations of several

collectors. Records show that it is well scattered through the Indo-

Pacific region, eastward to the Hawaiian Islands, south to Australia,

and west to the coast of Africa. It is also recorded from the Medi-

terranean and from the West Indies.

Tretomphalua bulloides—Material examined.

Cat.
No.
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Planorbulina larvata—Material examined.

Cat.
No.

Coll. of-

11947 ! U.S.N.M.

11943

11939
11945
11946
11938
11940
11941
11954
11952
11956
11741
11953
11948
11951
11950
11949
11742
11955
11937
11958
11944
11942
14401

U.S.N.M.

U.S.
U.S.:
U.S.
U.S.N.M.i 10+

.N.M.

.N.M.

.N.M.

No. of

speci-

10+

10+

10+
10+
10+

^u.s.

U.S.

^u.s.

N.M.

N.M.

N.M.

U.S.N.M.

U.S.
U.S.
U.S.
U.S,
U.S.
U.S,
U.S,
U.S,
U.S,
U.S,
U.S

N.M.
N.M.
N.M.
N.M.
N.M.
N.M.
N.M.
N.M.
N.M.
N.M.
N.M.

10+

10+

10+

5
4

5
5
8
4

10+
3
1

3

Station. Locality.

D5132..

D5133..

D5142..
D5145..
D5152..
D517S..

D5192..

D5201..

D5236..

^D5276..

D5277..
D5336..
D5381 .

.

D5576..
D5579..
D5580..
D5589..
D5640..
D5650..
D5654..
D5148..

Island off Panabutan
Point.N. 1.5° W.,0.30 mile.

Island off Panabutan
Point,N.52''E.,1.50miles.
6 06 ION.; 121 02 40 E...
6 04 30 N.; 120 59 30 E...

5 22 55 N.; 120 15 45 E..
12 43 00 N.; 122 06 15 E..

11 09 15 N.; 123 50 00 E..

10 10 00 N.; 125 04 15 E..

8 50 45 N.; 126 26 52 E..

13 49 15 N.

13 56 55 N.
11 37 45 N.
13 14 15 N.
5 25 56 N.
4 54 15 N.
4 52 45 N.
4 12 10 N.
4 27 00 S.

4 53 45 S.

3 42 00 S.

5 35 40 N.

Depth
in

fath-
oms.

120 14 45 E...

120 13 45 E...
119 46 00 E...
122 44 45 E...
120 03 39 E...
119 09 52 E...
119 06 45 E...
118 38 08 E...
122 55 40 E...
121 29 00 E...
120 45 50 E...
120 47 30 E...

26

38

21
23
34
73

32

554

494

80
46
83

277
175
162
260
24

540
805
17

Bot-
tom
tem-
pera-
ture.

52.8

41.2

58.6

53.3
55.3
55.8
45.7

Character of
bottom.

40.1
38.3

gn. m., s

gn. m., s

CO. s.jSh
CO. s., sh
wh. s

fne. s

gn. s

gy. s., m..

fne. gy. s.

sh.,p.,s...

fne. s

s.,m
CO. s

fne. s., Co
br. s., Co.
fne. gy s.

s.,brk. sh...
gn. m....

Abundance.

Common.

Common.

Common.
Common.
Common.
Common.

Common.
Common.

Common.

Common.
Common.
Common.
Common.
Few.
Few.
Common.
Few.
Common.
Few.
Rare.
Rare.

PLANORBULINA ACERVALIS H. B. Brady.

Planorbulina acervalis H, B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 657, pi. 92, fig. 4.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 328, pi. 72,

fig. 7.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 29, pi. 14, fig. 3.

Compared with F. larvata this species is rare, being found at but

few stations and then represented by very few specimens. It oc-

curred at the following stations: D5191, in 258 fathoms (472 meters),

Tanon Strait, east coast of Negros, bottom temperature 62.8° F.

(17.1° C); D5255, in 100 fathoms (183 meters). Gulf of Davao;

D5419, in 175 fathoms (320 meters), between Cebu and Bohol, bot-

tom temperature 54.5° F. (12.5° C); D5469, in 500 fathoms (914

meters), east coast of Luzon; and D5546, in 138 fathoms (252 meters),

near Jolo Island, bottom temperature 58.3° F. (14.6° C).

Brady's notes in regard to the distribution of this species con-

tains the following sentence:

They frequent shallow water, and are moat plentiful on bottoms of less than 20 or

30 fathoms (37 or 55 meters), but are sometimes found at much greater depths.

The Philippine material seemed to be represented in the shallow

water almost entirely by P. larvata, and the few records for P. acer-

valis are all from comparatively deep waters.



312 BULLETIN 100, UNITED STATES NATIONAL MUSEUM.

Planorbulina acervalis.—Material examined.

Cat.
No.
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TRUNCATULINA LOBATULA (Walker and Jacob).

Plate 63, figs. 2a-c.

"Nautilus spiralis lobatus, etc." Walker and Boys, Test. Min., 1784, p. 20,

pi. 3, fig. 71.

" Hammoniae tuberculatae, etc." Soldani, Testaceographia, vol. 1, pt. 1, 1789,

p. 58, pi. 45, figs, u, kk, II, nivi.

Nautilus lohatulus Walker and Jacob, Adam's Essays, Kanmacher's ed., 1798,

p. 642, pi. 14, fig. 36.

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

Truncatulina lobatula d'Orbigny, in Barker, Webb, and Berthelot, Hist. Nat.

Isles Canaries, vol. 2, pt. 2, " Foraminiferes," 1839, p. 134, pi. 2, figs. 22-24.—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 660, pi. 92, fig.

10; pi. 93, figs. 1, 4, 5; pi. 95, figs. 4, 5.—Cushman, Bull. 71, U. S. Nat. Mus.,

pt. 5, 1915, p. 31, pi. 15, fig. 1, text fig. 34.

The occuiTence of this species in the Philippine material seems to

indicate that it is not common in warm waters compared to its

abundance in cooler shallow v^^aters. It is worthy of note that the

bottom temperatures of the Philippine stations at which this species

occurred and where temperatures are given range from 41.2° to 44,3°

F, (5,1° to 6.8° C), which for this material are decidedly low tem-

peratures. The depths range from 20 to 750 fathoms (37 to 1,370

meters), with the average 282 fathoms. In the Archipelago the

species occurred near Basilan Island, in the Sulu Archipelago;

vicinity of Jolo; off northern Cebu; and east coast of Mindanao.

Except at the last locality, where it was frequent, the species is com-

paratively few in numbers. To the southward it occurred at a few

stations off Sibuko Bay, Borneo; Gulf of Tomini, Celebes; and

Flores Sea.
Truncatulina lobatula— Material examined.

Cat.
No.
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These are the usual flattish form figured by Brady. None of the

specimens are like those figured by Sidebottom.

Truiicatulina tcnuimargo— Material examined.

Cat.
No.
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Throughout the region, both in the Archipelago and in the region

to the south, this species occurs, but usually is represented by but

few specimens at any station. The stations range in depth from 88

to 1,560 fathoms (161 to 2,853 meters), with the average depth 490

fathoms (897 meters), and the bottom temperatures from 39.2° to

56.4° F. (4° to 13.5° C), the average being 46.8° F. (8.2° C).

In the region to the southward of the Archipelago proper the species

occurs in Sibuko Bay, Borneo; Gulf of Tomini; Molucca Passage;

south of Bouro Island; Molucca Sea; Gulf of Boni; Flores Sea; and

Macassar Strait.

Truncatulina wuellerstorfi—Material examined.

Cat.
No.
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At nearly all the stations several specimens occurred, and at one
or two the species was frequent.

Truncatulina haidingerii—Material examined.

Cat.
No.
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TRUNCATULINA UNGERIANA (d'Orblgny).

Plate 65, figa. 3o-c.

RotaliTUi ungeriana d'Orbigny, Foram. Fobs. Vienne, 1846, p. 157, pi. 8, figs. 16-18.

Planorbulitia ungeriana H. B. Brady, Trans. Linn. Soc. London, vol. 24, 1864,

p. 469, pi. 48, fig. 12.

Truncatulina ungeriana Reuss, Denkschr. Akad. Wiss. Wieu, vol. 25, 1865, p.

161.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 664, pi. 94,

figs. 9a-<J.—Gush-
man, Bull. 71, U. S-

Nat. Mus., pt. 5'

1915, p. 36, pi. 17,

fig. 2, text fig. 39.

This species seems

to be well distributed

both in the Archi-

pelago and in the re-

gion to the south.

The stations range in

depth from 24 to S34

fathoms (44 to 525

meters), the average

depth being 422 fathoms (775 meters). The bottom temperatures

range from 41.2° to 73.8° F. (5.1° to 23.2° C), with the average

57.5° F. (14.2° C).

Truncatulina ungeriana—Material examined.

Fig. 12.—Truncatulina traoERiANA, var. ornata, new vaeiett.

X 100. a, dorsal view; 6, ventral view. From station

D5623.

TRUNCATULINA UNGERIANA (d'Orbigny), var. ORNATA, new variety.

Description.—Variety differing from the typical in the thickened

character of the sutures and the periphery, causing a raised orna-

mentation.

Distrihution.—Tjpe specimen (Cat. No. 15723, U.S.N.M.) from

Albatross station D5623, between Gillolo and Makyan Islands, in

272 fathoms (498 meters).

Specimens also occur at the neighboring stations, D5622, in 275

fathoms (503 meters), and D5537, between Negros and Siquijor, in

254 fathoms (465 meters) and two others.
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Truncatulina ungeriana, var. ornata—Material examined.

Cat.
No.
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from near the Hawaiian Islands and off Japan at one station. In the

Phihppine material I have had the species from about a hundred

stations, mostly within the Archipelago, but it has also occurred in

the vicinity of Darvel Bay and Sibuko Bay, Borneo; Molucca Passage;

between Gillolo and Kayoa Islands; Buton Strait; and Gulf of Boni.

The whole number of stations range in depth from 6 to 976 fathoms

(11 to 1,785 meters), with the average depth 238 fathoms (436 meters).

Bottom temperatures range, where given, from 40.1° to 76.3° F. (4.5°

to 24.6° C), with the average 52.7° F. (11.4° C). This is from about

half the stations, the bottom temperatures from the others, usually

the shallow-water ones, not being given; therefore the average is

probably much too low.

At some of the stations specimens are very abundant and attain

a much larger size than in the colder waters. Some of the speci-

mens measured over 2 mm. in diameter. This is the most common
species of the genus in this area, and is evidently at home in warm,

comparatively shallow waters.

Truncatulina praecincta— Material examined.

Cat.
No.
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from each of which single specimens were obtained. The stations

range in depth from 25 to 241 fathoms (46 to 441 meters), with

the average 93 fathoms (167 meters) and the bottom temperatures

were given from 51.3° to 76.3° F. (10.7° to 24.6° C), with the average
57.1° F. (13.9° C).

At two stations—D5133 in 38 fathoms (70 meters), Sulu Sea, off

western Mindanao, and D5220 in 50 fathoms (91 meters), between
Marinduque and Luzon—it was abundant. At other stations it was
frequent or represented by few specimens.

Specimens seem to be rather larger than the measurements given

for this species, running up to over 2 mm. in well-developed speci-

mens.

This is a very strikingly ornamented species, of large size, and

excellently figured by Brady. For that reason the lack of records

is significant. Brady's original records were from off the Philippines

in 95 fathoms (174 meters); off the New Hebrides, 125 fathoms (229

meters); and the coast of Korea, 10 to 50 fathoms (18 to 91 meters).

In the North Pacific work I added two records for the species off

Japan in 66 and 39 fathoms (121 and 71 meters). The Philippine

records complete what is known of its distribution.

It is not recorded by Millett from the Malay Archipelago, by Dakin
from Ceylon, by Heron-Allen and Earland from Kerimba, by any
writers from Australia, nor by Egger from any of his material.

Its fine development in the Philippines shows that it is a char-

acteristic species, and we must come to the conclusion that it is a

species of comparatively limited distribution.

Truncatulina margaritifera— Material examined.

Cat.
No.
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Truncatulina cutter H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

668, pi. 96, figs. 3, a, b, c.

The only record for this species is a specimen from Albatross station

D5638, off Bouro Island, in 517 fathoms (946 meters). It is very

typical.
Truncatulina cutter— Material examined.

Cat.
No.
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Genus SIPHONINA Reuss, 1849.

SIPHONINA RETICULATA (Czjzek).

Plate 60, figs. 3a-c.

Rotalina reticulata Czjzek, Haidinger's Nat. Abh., vol. 2, 1848, p. 145, pi. 13,

figs. 7-9.

Siphonina reticulata Bronn, Lethaea Geognoatica, ed. 3, 1853-1856, p. 227, pi.

35 (?), figs. 23a-c.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 43,

pi. 16, fig. 4; pi. 28, fig. 3, text fig. 48.

Truncatulina reticulata H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 669, pi. 96, figs. 5-8.

The only records for this species are D5120, 393 fathoms (719

meters), Verde Island Passage; D5217, 105 fathoms (193 meters),

between Burias and Luzon; and D5242, 191 fathoms (350 meters),

Pujada Bay. The only other North Pacific records I have had are

from two Albatross stations off Japan.

Siphonina reticulata—Material examined.

Cat.
No.
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ANOMALINA GROSSERUGOSA (GUmbel).

Plate 62, fig. 3.

TnincatuUna grosserugosa GvMBEL, Abh. kaia. bay. Akad. Wiss., vol. 10, 1868,

p. 660, pi. 2, fig. 104.

Anomalina grosserugosa H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 673, pi. 94, figs. 4, 5.—Flint, Rep. U. S. Nat. Mus., 1897 (1899), p. 335,

pi. 78, fig. 5.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 45, pi. 20, fig. 1.

Although occurring at the largest number of stations in the region

this species is not so abundant in point of numbers as is A. poly-

morpJia. A. grosserugosa occurs at a large number of stations,

nearly half of which are in the region to the south, including Sibuko

Bay, Borneo; Gulf of Tomini, Celebes; between Gillolo and Makyan
Islands; south of Bouro Island; Gulf of Boni; Flores Sea; and

Macassar Strait. In the Archipelago proper the depths are some-

what less. Taking in all the stations in the whole area the range in

depth is from 17 to 765 fathoms (31 to 1,399 meters), with the average

335 fathoms (613 meters). The bottom temperature ranges from
39.2° to 75.7° F. (4° to 24.2° C), average 50. 4° F. (10.2° C).

Anorn.aUna grosserugosa—Material examined.

Cat.
No.
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in Palawan Passage—it was frequent, occurring at the other stations

as scattered or single specimens.

Anomalina ammonoides—Material examined.

Cat.
No.
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ANOMALINA POLYMORPHA Costa, var. CERVICORNIS Cushman.

Plate 62, figs, la, b.

Anomalina polymorpha, var. cervicornis Cushman, Proc. U. S. Nat. Mus., vol.

51, 1917, p. 662.

Description.—^Test differing from the typical by having a marginal

crown of short, stout, more or less branching or bifid spines on the

angular margin of the chamber.

Distribution.—Type specimen (U.S.N.M. No. 14415) from Albatross

station D5236, in 494 fathoms (903 meters), bottom temperature 41.2°

F. (5.1° C), Pacific Ocean, east coast of Mindanao.

This variety shows a rather remarkable departure from the usual

ornamentation of the species.

Anomalina polymorpha, var. cervicornis—Material examined.

Cat.
No.
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ANOMALINA CORONATA Parker and Jones.

Plate 61, figa. 2a-e.

Anoinalina coronata Parker and Jones, Ann. Mag. Nat. Hist., ser. 2, vol. 19,

1857, p. 294, pi. 10, figs. 15, 16.—H. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 675, pi. 97, figs. 1, 2.—Cushman, Bull 71, U. S. Nat. Mus., pt.

5, 1915, p. 47, pi. 18, fig. 5.

Specimens referable to this species occurred at the following sta-

tions: D5236, in 494 fathoms (903 meters), bottom temperature

41.2° F. (5.1° C), east coast of Mindanao; D5318, in 340 fathoms

(622 meters), China Sea vicinity of Formosa; D5445, in 383 fathoms

(699 meters), bottom temperature 44.3° F. (6.8° C); and D5446, in

300 fathoms (549 meters) east coast of Luzon.

Anomalina coronata—Material examined.

Cat.
No.
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range from 43.0° to 63.1° F. (6.1° to 17.2° C), average 50.8° F.

(10.4° C).
Pulvinulina repanda— Material examined.

Cat.
No.
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PULVINULINA PUNCTULATA (d'Orblgny).

Plate 68, figs. la-c.

Rotalia pundulata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 273, No. 25;

Modules. 1826, No. 12.

Pulvinulina repanda, var. pundulata Parker and Jones, Philos. Trans., vol.155,

1865, p. 394. pi. 14, figs. 12, 13.

Pulvinulina pundulata Parker, Jones, and H. B. Brady, Ann. Mag. Nat. Hist.,

ser. 3, vol. 16, 1865, p. 20, pi. 3, fig. 82.—H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 685, pi. 104, figa. 17a-c.—Oushman, Bull. 71, U. S.

Nat. Mus., pt. 5, 1915, p. 52, pi. 24, fig. 1, text figs. 54a-c.

Material referable to this species seems to be very rare in the

Philippine region, occurring at but five stations: D5236, in 494

fathoms (903 meters), Pacific Ocean, east coast Mindanao, bottom

temperature 41.2° F. (5.1° C.) ; D5296, China Sea, off southern Luzon,

210 fathoms (384 meters); D5333, in 310 fathoms (567 meters),

Mindoro Strait, bottom temperature 73.8° F. (23.2° C.) ; D5478, be-

tween Samar and Leyte, 57 fathoms (104 meters) ; and D5642, in 37

fathoms (68 meters), Buton Strait. Specimens were not frequent at

any of the stations.

Pulvinulina punctulata—Material examined.

Cat.
No.
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PulvinuUna concamerata— Material examined.

Cat.
No.
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PULVINULINA OBLONGA (Williamson).

Rotalina oblonga Williamson, Recent Foraminifera of Great Britain, 1858, p. 51,

pl.4, figs. 98-100.

Pulvinulina oblonga H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 688, pi. lOG, figs. 4a-c.

A specimen which it seems can be referred to this species was found

at a single station in the area—D5220, between Marinduque and
Luzon, 50 fathoms (91 meters). It was very rare at this station,

however.
Pulvinulina oblonga—Material examined.

Cat.
No.
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The stations range in depth from 10 to 50 fathoms (18 to 91 me-

ters), the average being 34 fathoms (62 meters). It is therefore in

this region a species of comparatively shallow water. Brady's rec-

ords were 95 fathoms (174 meters), Philippines, and 17 to 155 fath-

oms (31 to 283 meters) off New Guinea. In the Atlantic, however,

Brady records it from much deeper water—435 fathoms (796 meters),

off Bermuda, and 1,000 fathoms (1,829 meters) west of the Azores.

It will be interesting to see if these are really identical forms in all

their characters with the more shallow-water Indo-Pacific species.

Pulvinulina scabra—Material examined.

Cat.
No.
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Fulvinulina philippinensis—Material exaviined.

Cat.
No.

15761
15760
15712
15762

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of!

speci-! Station.
mens.

I

3
j

D6178...
2 I D5268...
4

I

D5381...
2 D5565...

Locality.

12 43 00 N.; 122 06 15 E.
13 42 00 N.; 120 57 15 E.
13 14 15 N.; 122 44 45 E.
5 51 42 N.; 12a 30 3 E.

Depth
in

fath-
oms.

78
170

243

Bot-
tom
tem-
pera-
ture.

Character of

bottom.

!
fne. s

i

s.,p

i

CO. s

52.3
j

s., ptr.jSh

Abundance.

Few.
Few.
Few.
Few.

PULVINULINA INDICA, new species.

Pulvinulina hauerii H. B. Brady (part) (not d'Orbigny 1846), Rep. Voy. Chal-

lenger, Zoology, vol. 9, 1884, p. 690, pi. 106, fig. 6 (not fig. 7).

Description.—Test somewhat longer than broad, composed of

about two whorls, the last one having six chambers, usually gradually

increasing in length as added; periphery broadly rounded, dorsal

side convex, as is also the ventral side; sutures on both sides deeply

depressed; ventral side not umbilicate, but the ventral portion of the

last-formed chamber having an irregularly oval area of clear shell

material; surface smooth, thin, and punctate; aperture a narrow

arcuate slit at the edge of the peripheral side of the last-formed

chamber.

Diameter 0.50 to 0.75 mm.
Distribution.—Type specimen (Cat. No. 15759, U.S.N.M.) from Alhor

tross station D5219, between Marinduque and Luzon, in 530 fathoms

(969 meters)

.

There are also specimens from D5134, Sulu Archipelago, near

Basilan Island, in 34 fathoms (62 meters) ; D5143, off Jolo, in 19 fath-

oms (35 meters); D5145, at a neighboring station, in 23 fathoms (42

meters); and D5178, off Romblon, in 73 fathoms (133 meters).

This species, like the preceding, P. philippinensis, is confused by
Brady with P. liauerii d'Orbigny. A comparison of the places at

which these two occur shows that P. indica is found in much more
shallow water than P. philippinensis, and the two do not occur to-

gether at the same stations; but they are probably both species

characteristic of this general region. Brady's figures of both of these

are very careful drawings and show well the characteristics of these

two species.

Pulvinulina indica— Material examined.

Cat.
No.
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PULVINULINA BERTHELOTIANA d'Orbigny, var. SUBORNATA, new variety.

Plate 70, fig. 1.

Description.—Test differing from the typical in the character of

the ornamentation, the sutures being thickened on the dorsal side,

the periphery with a thickened rim, and basal angle of each chamber

with a raised oval development.

Distribution.—Type specimen (Cat. No. 15355, U.S.N.M.) from Alba-

tross station D5301, China Sea off Hongkong, in 208 fathoms (381

meters)

.

There are also specimens from nine other stations, ranging in

depth from 6 to 208 fathoms (11 to 381 meters), the average being

106 fathoms (194 meters). Bottom temperatures are given at six

stations, ranging from 50.5° to 76.3° F. (10.2° to 24.6° C), the

average temperature being 58.9° F. (14.9° C).

All these stations are in the Archipelago.

Pulvinulina berthelotiana, var. subomata— Material examined.

Cat.
No.
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The depths of these stations range from 15 to 1,560 fathoms (27

to 2,853 meters) with the average 269 fathoms (493 meters), although

depth probably means little with a more or less pelagic species. The
bottom temperatures are given at but 56 stations, ranging from 36.3°

to 75.7° F. (2.3° to 24.2° C), with the average 51.1° F. (10.6° C).

Pulvinulina menardii—Material examined.

Cat,
No.

12371
12373
12324
12895
12331
12330
14446
12329
12332
11629
14445
12327
12372
12325
12333
14447
12334
15743
15748
15757

Coll. of-

U.S.N.M.
U.S.N.M.

iu.S.N.M.

U.S.N.M.

[u.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

[u.S.N.M.

U.S.N.M.

[u.S.N.M

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci-

mens c

10+
8

6
5

1

10+
7
4

9

10+

10
6
1

S
1

1

2

Station. Locality.

r5126.
DS201.

D5236.

D5281.

}d5300.

D5338.
D5381.
D5571.
D5627.

D5630.

D5637.

|r5639,

D5654.
r»544C.
r5660.
r'5666.
D5110.
r'5112.
DSllS.
D5114.
D5115.
D5120.
D5121.
D5134.
DS153.
D5172.
D5178.

D5179.

D5184..
D518S..
D6187..
D5191.,
D5203.,
D5206.,
D5211.
D5214.

,

D5215..
D5216..
D5217..
D5218..
D5219.

.

D5220..
1)5222.

.

D5243..
D5247.

.

r>.5259..

r52fi0..

D5261 .

.

1)5268..
D5272..
r5276..
D5282..
D5313..
1:15315..

D5318..
D5331..
D5333..
D5342..
D5349..
r>5369..
D5370..
i:)5371..

D5374.

.

D5388.

.

10 34 45 N.
10 10 00 N.

121 47 30 E

.

125 04 15 E.

8 50 45 N.: 126 26 52 E .

.

13 52 45 N.: 120 25 00 E..

20 31 00 N.: 115 49 CO E..

11 33 45 N.: 119 24 25 E..
13 14 15 N.: 122 44 45 E..
5 30 45 N.: 120 07 57 E .

.

06 00 N.: 127 26 00 E..

56 30 8.: 128 05 00 E..

3 53 20 S.: 126 48 00 E..

3 54 50 S.: 123 27 20 E..

3 42 00 S.: 120 45 50 E .

.

12 43 51 N.: 124 59 18 E..
5 36 30 S.: 120 49 00 E .

.

2 54 30 S.: US 47 00 E..
13 59 20 S.: 120 75 45 E..
13 48 22 N.: 120 47 25 E .

.

13 51 30 N.: 120 50 30 E..
13 36 11 N.: 120 45 26 E .

.

13 37 11 N.: 120 43 40 E..
13 45 30 N.: 120 30 15 E..
13 27 20 N.: 121 17 45 E.
6 44 45 N.: 121 48 00 E.
5 18 10 N.: 120 02 55 E.
6 03 15 N.: 120 35 30 E.
12 43 00 N.: 122 06 15 E

.

12 38 15 N.: 122 12 30 E..

Depth
in

fath-

oms.

10 18 30 N.
10 05 45 N.
9 16 45 N.

10 29 45 N.:
9 58 00 N.

11 31 40 N.
11 51 35 N.
12 25 18 N.:

12 31 30 N.:

12 52 00 N.
13 00 20 N.;
13 11 15 N.
13 21 00 N.:
13 38 00 N.;
13 38 30 N.:
6 50 55 N.;
7 02 00 N.:

11 57 30 N.:
12 25 35 N.:
12 30 55 N.:
13 42 00 N.:
14 00 00 N.:
13 49 15 N.:
13 53 00 N.:
21 30 00 N.:
21 40 00 N.:
21 32 00 N.:
15 36 45 N.:
12 26 30 N.:
10 56 55 N.:
10 54 00 N.:
13 48 00 N.:
13 44 15 N.:
13 49 40 N.:
13 46 45 N.:
12 51 30 N.:

122 23 30 E

.

122 18 30 E

.

123 21 15 E.
123 31 15 E

.

125 07 40 E

.

124 42 40 E

.

124 14 00 E

.

123 37 15 E.
123 35 24 E.
123 23 30 E.
123 14 15 E .

123 02 45 E

.

122 18 45 E .

121 58 00 E

.

121 42 15 E.
126 14 35 E

.

125 38 45 E

.

121 42 15 E

.

121 31 35 E

.

121 30 50 E

.

120 57 15 E

.

120 22 30 E.
120 14 45 E.,
120 26 45 E .

.

116 43 00 E..
116 58 00 E .

.

117 46 00 E..
119 47 45 E .

.

120 37 45 E .

.

119 17 24 E..
118 25 20 E..
121 43 00 E .

.

121 42 30 E .

.

121 40 15 E.
121 35 08 E .

.

123 26 15 E .

,

742
554

494

201

265

43
88

340
22

569

700

1,560

805
300
692
272
135

177

159
340
340
393
108
25
49

318
78
37

565
638
225
258
775
32
155
218
604
215
105
20

630
50

195
218
135
312
234
145
170
118
18

248
150
148
340
178
310

14-15

730
106
159
83

190
226

Bot-
tom
tem-
pera-
ture.

°F.
49.5
52.8

41.2

50.4

52.3

38.3

39.2
47.5
69.0

52.4

43.7

75.7
49.8
49.8
53.6
62.8
52.9

56.6
51.4
50.5
51.9
63.1

Character of
bottom.

50.8

52.8
63.6

sft. gn. m.
&y. s.,ro..

fne. gy. s..

dk. gj'. s..

gy.m.,s..

Co., s.,m.
co.s
s.,sh
m.
CO. s., m...

gy.m

gy.m
Co.,s
gn.m
gy. m.,s..
gn.m
dk. gy. m.

.

dk. gn.m..

dk. gn. m

.

fne. s

gn. m., s....
dk. gn.m...
fne. s

CO. s.,sh..,.
fne. s., sh
fne. s

hrd. s

gn.m
gn.m
sft. gn.m

—

gn.m
gn.m
gn.m....
gn. m.,s.
gn. m.,s.
gn. m., s.

gn.m.jS
crs. gj'. s...

crs. s

gn.m
sft. gn.m..
gn.m
gj'.m

49.3
61.4

67.4

47.4
53.6
54.4

gy.m
gn.m., s.

s.,m
s.,p. ...

m., sh
sh.,p., s..

dk. gy. s.

54.7
73.8

s., sh
s.,br. Co
s.,sh.,m

—

40.6

'54.3

51.4

gy.m....
Co.,s
bk.s
sft. m....
gn.m
gy.m
sft. gn. m

.

Abundance.

Common.
Few.

Conmion.

Few.

Few.

Common.
Common.
Few.
Common.

Common.

Common.

Common.

Common.
Rare.
Rare.
Rare.
Few.

Few.

Few.
Few.
Frequent.
Few.
Few.
Few.
Few.
Frequent.
Frequent.
Frequent.
Few.
Frequent.
Few.
Common.
Few.
Frequent.
Few.
Few.
Few.
Frequent.
Frequent.
Frequent.
Frequent.
Few.
Common.
Common.
Few.
Frequent.
Frequent.
Frequent.
Frequent.
Few.
Frequent.
Frequent.
Few.
Few.
Few.
Few.
Few.
Few.
Frequent.
Few.
Few.
Few.
Frequent.
Few.
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Pulvinulina menardii—Material examined—Continued.

Cat.
No.

Coll. of—
No. of

speci-

mens.
Station. Locality.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

Character of

bottom. Abundance.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

D5394..
D5419..
D5428..
r>5429..
P5430..
D5439..
r5445..
1)5449.,
D5459.,
D5467.
D5468.
D5481.,
r5493..
rS523..
D5526..
D5529..
r5538..
D5542..
r5543..
P5546..
D5551..
D5580..
D5590..
D5601..
P5609..
D5606..
D5612..
r5614..
D5619..
B5621..
D5622.

.

D5623..
D5625..
r5632.

.

1)5638..
1)5640..
r5648..
D5650..
I>5652.

.

1)5665..

12 00 30
9 58 30
9 13 00
9 41 30
9 49 40
15 58 15

12 44 42
13 21 36
13 10 21
13 25 27
13 35 39
10 27 30
9 04 00
8 48 44
9 12 45
9 23 45
9 08 15

8 48 30
8 47 15

6 06 48
5 54 48
4 52 45
4 10 50
1 13 10

11 00
16 28
38 00
31 00
35 00
15 00

Makran
66° W.
16 30
07 00

1 00 00
3 47 15

4 27 00

6 35 00
4 53 45
4 35 00
4 27 00

N.: 124 05
N.: 123 46
N.: 118 51
N.: 118 80
N.: 119 03
N.: 119 40
N.: 124 59
N.: 124 00
N.: 123 59
N.: 123 37
N.: 123 40
N.: 125 17

N.: 125 20

N.: 123 27
N.: 123 45
N.: 123 39
N.: 123 23
N.: 123 35

N.: 123 35
N.: 121 20
N.: 120 44
N.: 119 06
N.: 118 39

N.: 125 17

N.: 121 16

N.: 121 33
S.: 121 45
N.: 125 58
N.: 127 14

N.: 127 24
Island (N.

36 E..
00 E..
15 E..
22 E.
20 E.
20 E.
50 E.
30 E.
54 E.
18 E.
28 E.
10 E.
00 E.
35 E.
30 E.
30 E.
20 E.
30 E.
00 E.
32 E.
24 E.
45 E.
35 E

.

05 E..
00 E..
30 E..
40 E..
45 E..
40 E..
35 E..
E.),N.

153
175

1,105
766
464
940
383
730
201
480
569
61
478

54.5
49.7

50.0
36.7
44.3
40.6

gn.m
gn.m
?y-m
gn.m
glob. 02...
gn.m
gn. m., s..
Co.,s

52.1

gy.m....
gn.m
s.,sh.,Co.
gn.m

N.: 127 30 00 E..
N.: 127 28 00 E..
S.: 127 50 00 E..
S.: 126 23 40 E.-
S.: 122 55 40 E .

.

S.: 122 20 00 E..
S.: 121 20 00 E .

.

S.: 121 23 06 E..
S.: 118 44 00 E..

805
441
256
200
162
138
193
162
310
765

1,092
834
750

1,100
435
298
275

272
230
845
517
24

559
540
525

1,008

52.3
53.0
53.3
54.3
54.6
68.3
53.3
55.8
44.3

36.3

gn.m
gy.m
.en. m., s.,
fne. s

fne. CO. s.,
fne. s

br. s.,Co..
gn. m., s..

s., glob....
gn. m
gn.m

39.2
40.1
41.2

gy m..s..
fne. gy. s .

.

gy.andbk.
gy.m

fne. s.,m..
gy. m., s..

fne. gy. s.

gn.m..,
gn. m

j

Few,
m Few.

Few.
Few.
Several.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Frequent.
Frequent.
Frequent.
Frequent.
Few.
Frequent.
Few.
Few.
Few.
Few.
Common.
Few.
Common.
Common.
Common.
Few.
Few.
Frequent.

Frequent.
Rare.
Frequent.
Frequent.
Few.
Few.
Few.

PULVINULINA MENARDU (d'Orbigny), var. FBMBRIATA H. B. Brady.

Plate 66, figs. 2a-€.

Pulvinulina menardii (n'OnBiGiiY), \&r.fimbriata H. B. Brady, Rep. Voy. Chal-

lenger, Zoology, vol. 9, 1884, p. 691, pi. 103, figs. 3a, 6.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 5, 1915, p. 55.

This variety seems to be rare in the North Pacific, and is equally

so in the region covered. It does not seem to occur in the Archi-

pelago, but rather poorly developed specimens were taken at D5638

in 517 fathoms (946 meters), off Bouro Island, and D5639, in 1,560

fathoms (2,853 meters), Molucca Sea; but in neither case are the

specimens at all typical, but tend toward the variety.

Pulvinulina menardii, var. fimhriata—Material examined.

Cat.
No.
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PULVINULINA LATERALIS (Terquem).

Plate 69, figs. 2a-c.

Rosalina lateralis Terquem, M^m. Soc. Geol. France, ser. 3, vol. 1; Mem. 3, 1878,

p. 25, pi. 2, figs, lla-c.

Pulvinulina lateralis H. B. Bkady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 689, pi. 106, figs. 2, 3.—Egqer, Abh. kon. bay. Akad. Wise. Munchen,

CI. II, vol. 18, 1893, p. 413, pi. 18, figs. 48-50.—Millett, Joiirn. Roy. Micr.

Soc, 1904, p. 497.—CusHMAN, Proc. Boston Soc. Nat. Hist., vol. 34, 1908.

p. 31, pi. 5, figs. 11, 12.—SiDEBOTTOM, Mem Proc. Manchester Lit. and Philos.

Soc, vol. 53, No. 21, 1909, p. 5, pi. 2, fig. 6, pi. 13, figs. 1, 2 (?).—Heron-
Allen and Earland, Trans. Zool. London, vol. 20, pt. 17, 1915, p. 714, pi. 53,

figs. 6-11.

Description.—^Test usually somewhat ovate, later chambers be-

coming rapidly larger and longer on the ventral side, the last-formed

chamber often covering at least half the surface of the test; dorsally

sutures somewhat limbate, surface generally flattened, ventrally

sutures simple, depressed, the surface tumid, finely punctate except

the last-formed chamber, which is covered with large circular pores,

which are often bordered with a somewhat thicker rim of shell ma-
terial, these ]>ores serving as the aperture.

Test up to 2.5 mm. in diameter.

The records for P. lateralis are rather scattered, largely limited to

the Indo-Pacific region. It is, however, recorded from numerous

areas by Sidebottom and Heron-Allen and Earland had it from the

Kerimba Archipelago off the east coast of Africa.

In the Philippine material it has occurred at 11 stations, ranging

in depth from 12 to 162 fathoms (22 to 297 meters), average depth

44 fathoms (80 meters). Six of the stations are in the Sulu Sea off

Jolo and Tawi Tawi; the others, off Romblon, two stations; between

Burias and Luzon; between Marinduque and Luzon; and off Darvel

Bay, Borneo. At the two stations off Romblon specimens were

fairly frequent in their occurrence; at most other stations rather

few.

li ,t .. -J .>,.. Pulvinulina lateralis—Material examined.

Cat.
No
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PULVINULINA TUMroA H. B. Brady.

Plate 66, figa. Sa-c.

Pulvinulina menardii d'Orbigny, var. ttimida H. B. Brady, Geol. Mag., vol.

4, 1877, p. 294; Quart. Journ. Micr. Sci., vol. 19, 1879, p. 80.

Pulvinulina tumida H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 692, pi. 103, figs. 4-6.—Egger, Abh. kon.bay. Akad. Wise. Miinchen, CI. II,

vol. 18, 1893, p. 414, pi. 17, figs. 4-6, 35-37, 44.—Flint, Rep. U. S. Nat. Mue.,

1897 (1899), p. 329, pi, 73, fig. 5.—Millett, Journ. Roy. Micr. Soc, 1904, p.

499.—CusHMAN, Proc. Boston Soc. Nat. Hist., vol. 34, 1908, p. 31; Bull. 71,

U. S. Nat. Mus., pt. 5, 1915, p. 56, pi. 22, fig. 3.

This species, characteristic of Glohigerina-ooze, has occurred at 26

stations in the area. Most of these are in comparatively deep water.

About half of these stations are in the Archipelago proper; the others

to the south in the following localities: Gulf of Tomini, Celebes;

Molucca Passage, between Gillolo and Makyan; between Gillolo and

Kayoa ; south of Patiente Strait ; south of Bouro Island ; Gulf of Boni

;

Macassar Strait; and Molucca Sea. These stations range in depth

from 32 to 1,560 fathoms (59 to 2,853 meters), the average being 437

fathoms (800 meters); bottom temperatures are given at but 10 sta-

tions, ranging from 38.2° to 63.6° F. (3.4° to 17.5° C), the average

temperature being 50.3° F. (10.1° C).

Pulvinulina tumida—Material examined.

Cat.
No.
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PULVINULINA CANARIENSIS (d'OrWgny).

Plate 67, figs. la-c.

Rotalina canariensis d'Orbigny in Barker, Webb, and Berthelot, Hist. Nat. Isles

Canaries, vol. 2, pt. 2, 1839, "Foraminiferes," p. 130, pi. 1, figs. 34-36.

Pulvinulina canariensis Owen, Journ. Linn. Soc. London, vol. 9, 1867, p. 148,

pi. 5, fig. 21.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 692,

pi. 103, figa. 8-10.—CusHMAN, Bull. 71, U. S. Nat. Miis., pt. 5, 1915, p. 56,

pi. 23, fig. 1, text figs. 55rt-c.

Rather strangely this species has occurred rarely in the region to

the southward, but not at all in the Archipelago as far as the collections

show. Material is typical, but found only as single specimens or in

few numbers. It was found at the following stations: D5606, in

834 fathoms (1,525 meters). Gulf of Tomini, Celebes; D5621, in 298

fathoms (545 meters), between Gillolo and Makyan Islands; D5638,

in 517 fathoms (946 meters), off Bouro Island; and D5650, in 540

fathoms (988 meters). Gulf of Boni.
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PULVINULINA TRUNCATULINOIDES (d'Orbigny).

Plate 67, figs. 2a-c.

Rotalina truncatulinoides d'Orbigny in Barker, Webb, and Berthelot, Hist. Nat.

Isles Canaries, vol. 2, pt. 2, 1839, "Foraminif^res," p. 132, pi. 2, figs. 25-27.

Pidvinulina truncatulinoides Pauker and Jones, Philos. Trans., vol. 155, 1865,

p. 398, pi. 16, figs. 41-43.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915,

p. 59, pi. 23, fig. 4, text figs. 57a-c.

Rotalina micheliniana d'Orbigny, Mem. Soc. Geol. France, vol. 4, 1840, p. 31,

pi. 3, figs. 1-3.

Pulvinulina micheliniana Owen, Journ. Linn. Soc. London, vol. 9, 1867, p. 148,

pi. 5, fig. 17.—n. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 694, pi. 104, figs. 1-2.

Although fairly .well distributed the species was recorded as oc-

curring at but one station outside the Philippines proper—at D5665,

in 1,008 fathoms (1,844 meters), Macassar Strait. In the Archipelago

it occurrs on both the southwestern and eastern coasts of Luzon;

Verde Island Passage; east coast of Mindanao and Gulf of Davao;
Sulu Sea and Palawan Passage; thus not being recorded except in

waters either on the outer side of the Archipelago or in the direct

connections with interior waters. Stations range in depth from 49

to 1,008 fathoms (90 to 1,844 meters), with the average 397 fathoms

(727 meters). Bottom temperatures range from 40.6° to 56.4° F.

(4.7° to 13.5° C), the average 46.5° F. (8.0° C).

Pulvinulina truncatulinoides—Material examined.

Cat.
No.
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(1,040 meters); and D5469, in 500 fathoms (914 meters), both on

the east coast of Luzon.

PulvinuKna umhonata—Material examined.

Cat.
No.
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ing from 36.7° F to 44.0° F. (2.6° C. to 6.6° C), ^vith the average

40.3° F. (4.6° C). From the known records of this species it is a

deep-water form, and would hardly be expected inside the xirchi-

pelago unless in the Sulu Sea.

At D5236 a peculiar modification of the species occurs, where the

broad carina instead of being thin and translucent, as in typical speci-

mens, often becomes encrusted with fine sand grains, even to such an
extent that it becomes in some cases thicker than the central cham-
bers. This character was not noted at any of the other stations.

Pulvinulina pauperata—Material examined.

Cat.
No.
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PULVINULINA PROCERA H. B. Brady.

Plate 69, figs. la-c.

Pulvinulina procera H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p.

661; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 698, pi. 105, figs. 7a-c.—

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 62, pi. 24, fig. 2; pi. 25^ fig. 2.

Brady described this species from three Challenger stations off

Kandavu, Fiji Islands, 210 fathoms (384 meters), Torres Strait,

off Kaine Island, 155 fathoms (283 meters), and off Cape York, 3 to

11 fathoms (5 to 20 meters). I have had the species previously from

off the Hawaiian Islands and off southern Japan. It is evidently a

tropical species of the Indo-Pacific, in comparatively shallow water.

It has occurred in the Philippine material in the following localities:

China Sea, off southern Luzon; off western Samar; China Sea, off

Hongkong; Darvel Bay, Borneo; vicinity of Jolo; vicinity of Rom-
blon; off northern Cebu; between Burias and Ijuzon; Pacific Ocean,

east coast of Mindanao; China Sea, off Formosa; Ragay Gulf,

Luzon; between Samar and Leyte; and north of Tawi Tawi. It

has, however, not been common at any of these stations, and was not

abundant in any of the shallow-water stations where other species

of this genus are very abundant.

Pulvinulina procera— Material examined.

Cat.
No.

Coll. of—
No. of
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latter in deeper water. In the Philippine material I have examined,
P. elegans was noted at 76 stations, ranging in depth from 24 to

1,092 fathoms (44 to 1,998 meters), averaging 365 fathoms (668

meters), while P. ijartscliiana occurred at but 11 stations, ranging

from 32 to 742 fathoms (59 to 1,357 meters), with the average 301

fathoms (551 meters). As a matter of interest the records were
compared for the two species and both species were recorded from
but two stations in common. This would indicate that, as far as this

area is concerned, the two species seem to be rather distinct.

In this connection it seems worthy of note that in their Kerimba
Archipelago work " Heron-Allen and Earland record as noteworthy

the occurrence of P. partscliiana in very shallow water, and in the same
region they had a single specimen of P. elegans, and that is noted as

a "weak specimen."

The distribution of P. elegans covers the whole area dredged, both
through the Archipelago and all the region to the southward in which
dredgings were made.

Pulvinulina elegans—Material examined.

Cat.
No.
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Pulvinulina elegans—Material examined—Continued.

Cat.
No.

12361

12359

12360

12362

12357
15742

14911

Coll. of-

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.

U.S.N.M.

No. Of
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Genus ROTALIA Lamarck, 1804.

KOTALIA BECC.4Rn (Linnaeus).

Plate 70, figa. 3a-c.

Nautilus beccarii Linnaeus, Syst. Nat., ed. 12, 1767, p. 1162; ed. 13 (Gmelin's),

1788, p. 3370, No. 4.

Rotalia {Turbinulina) beccarii d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 275, No.

40; Mod^es, 1826, No. 74.

Rotalia beccarii Parker and Jones, Philos. Trans., vol. 155, 1865, p. 388, pi. 16,

figs. 29, 30.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 704,

pi. 107, figs. 2, 3.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 67, pi. 30,

fig. 3.

Although the number of stations for this species is large, there are

no stations among them from the region south of the Philippines

themselves. It occurred in general in the following localities: Off

Formosa; China Sea, off western and southern Luzon: Baylayan Bay
and Verde Island Passage; between Marinduque and Luzon; between

Bui-ias and Luzon; off Romblon; east of Masbate; east coast of Luzon;

off northwestern Panay; between Panay and Negros; Tanon Strait,

east coast of Negros; between Siquijor and Bohol; Sogod Bay, south-

ern Leyte; eastern Illana Bay, southern Mindanao; off Jolo; off Tawi
Tawi; off eastern Palawan and Palawan Passage. These localities

cover the area fairly well. The range in depth is from 12 to 805 fath-

oms (22 to 1,472 meters), with a few specimens from Little Harbor,

near Manila, in a few feet of water; the average depth of all stations,

318 fathoms (582 meters). Bottom temperatures range from 40.6°

to 63.1° F. (4.70° to 17.2° C), with the average 51.3° F. (10.7° C).

The specimens as a rule were rather small, with little or no raised

surface ornament, and the usual brownish tinge to the translucent test.

Rotalia beccarii— Material examined.

Cat.
No.
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ROTALIA BROECKHIANA Karrer.

Plate 72, figs. la-c.

Rotalia broechhiana Karrer, in Drasche, Geol. Insel Luzon, 1878, p. 98, pi. 5,

fig. 26.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 705,

pi. 107, figs. 4a-c.—Ctjshman, Bull. 71, U. S. Nat. Mus., pt. 5, 1915, p. 68, pi. 27,

fig. 4; pi. 30, fig. 2, text figs. 61a-c.

Although of wide distribution in the area this species is represented

at but 13 stations, and at most of these by very few specimens. The

specimens, however, are very typical, both in size and other specific

characters.

The stations include the following localities : China Sea, off Formosa;

Verde Island Passage and Batangas Bay; Mindoro Strait; between

Siquijor and Bohol; east coast of Mindanao; off Jolo; Palawan Pas-

sage; and in the region to the south, off Bouro Island and Gulf of

Tomini, Celebes.

In depth th^e stations range from 220 to 805 fathoms (403 to

1,472 meters), with the average depth 492 fathoms (901 meters).

Bottom temperatures range from 41.2° to 73.8° F. (5.1° to 23.2° C),

with the average 52.0° F. (11.1° C).

Rotalia broechhiana—Material examined.

Cat.
No.
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really identical with this species—D5217, in 105 fathoms (193 meters),

between Biirias and Luzon, bottom temperatnre, 63.1° F. (17.2° C);
and D5260, in 234 fathoms (42 S metere), off southeastern Mindoro,

bottom temperature 51.4° F. (10.8° C). At each of these stations a

few specimens were found.

Rotalia orbicularis—Material examined.

Cat.
No.
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abundant species. The ornamentation is beautifully , sculptured,

and varies considerably in strength but very little in its main char-

acters. The list of stations at which it occurs would be a recapitula-

tion of the main localities at Avhich dredging w^as done, from Formosa
on the north through the large part of the Archipelago. Besides this

general area it occurs at two stations to the south—D5580, in 162

fathoms (297 meters), Darvel Bay, Borneo, bottom temperature
55.8° F. (13.2° C); and D558o, in 476 fathoms (871 metei-s), Sibuko

Ba}^, Borneo, bottom temperature 41.1° F. (5° C). The general

distribution should be modified, however, to this extent, that the

species is characteristic of the protected waters among the islands of

the Archipelago and on the western border along the China Sea, but

is not represented at the stations on the eastern coast bordered by the

open Pacific. The range in depth is from 18 to 476 fathoms (33 to

871 meters), the average depth 118 fathoms (203 meters), the bottom

temperatures ranging from 41.1° F. to 55.8° F. (5° C. to 13.2° C),

average 51.2° F. (10.7° C).

Rotalia papillosa— Material examined.

Cat.
No.
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which this variety was described by Brady is one CliaUenger station

in the Philippines in 95 fathoms (174 meters.) Although the typical

form and the variety both occur conmionly in shallow water they

were most abundant in the Philippine material from 100 to 125

fathoms (183 to 229 meters).

Rotalia papillosa, var. compressiuscula—Material examined.

Cat.
No.

14848
14849
14856
14860
14858
14862
14828
14829

14830
14831

Coll. Of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.

No. of

speci-
mens.

10+
10+
10+
10+
7

8
7

9
1

2
7

Station.

D5113.
D.5121

.

D5247

.

D5268.
D5272.
Do313.
D5385.
D5394

.

D5469.
D5470.
D5576.
D5110.
D5134.
D5156.
D5161.
D5178.
D5217.
D5220.
D5255.
D5261

.

D5269.
D5301

.

D5370.
D5.374

.

D5410.
D5412

.

D5419.
D5420.
D5443.

Locality.

13 .51 30 N.;
13 27 20 N.;
7 02 00 N.;
13 42 00 N.;
14 00 00 N.;
21 30 00 N.;
13 24 50 N.;
12 00 30 N.;
13 36 48 N.;
13 37 SON.;
5 25 50 N.;

13 59 20 N.;
6 44 45 N.;
5 12 50 N.;
5 10 15 N.;
12 43 00 N.;
13 20 00 N.;
13 38 00 N.;
7 03 00 N.;

12 30 55 N.;
13 39 50 N.;
20 37 00 N.;
13 44 15 N.;
13 46 41 N.;
10 28 45 N.;
10 09 15 N.;
9 5S 30 N.;
9 49 35 N.;
12 43 51 N.;

120 50 30 E.
121 17 45 K.
125 38 45E.
120 57 15 E

.

120 22 SOE.
116 43 OOE.
123 03 70 E.
124 05 36 E.
123 38 24 E.
123 41 09E.
120 03 39 E.
120 75 45E.
121 48 00 E.
119 55 55 E.
119 53 OOE.
122 06 15 E.
123 14 15 E.
121 58 OOE.
125 39 00 E

.

121 34 24E.
120 59 30 E

.

115 43 OOE.
121 42 30 E

.

121 35 08E.
124 05 30E.
123 52 00 E.
123 46 OOE.
123 45 OOE.
124 58 SOE.

Depth
iu

fath-

oms.

159
108

135
170
lis
150
32.7
153

600
560
277
135
25
18
16

78
105
50
100

145
220
208
159
190

385
162
175
127
241

Bot-
tom
tem-
pera-
ture.

'F.

57.4
53.6
62.4

53.3
59

50.5
54.3

54.8
54.5
59
51.3

Character of

bottom.

dk. gn. m .

.

dk. gn. m .

.

m
5-P"-
m.,sh.,co. s

s

gy-m
gn. m
gn. m
m
s

dk. gy. m .

.

fne. s'.

fnc. s

fne. s

fnc. s

crs. gy. s...
sft. gn. m..
sft. m
s. m
fno. s., p...

gy. m., s...
sft. m
gy.m
gn. m
gn.m
gn. m
CO. s., sh...

Abundance.

Common.
Common.
Common.
Common.
Few.
Few.
Few.
Common.
Rare.
Rare.
Few.
Frequent.
Few.
Frequent.
Few.
Few.
Frequent.
Frequent.
Few.
Few.
Frequent.
Few.
Few.
Few.
Rare.
Frequent.
Rare.
Few.
Few.

ROTALIA SOLDANU d'Orbigny.

Plate 71, figs. 2a-c.

Rotalia (Gyroidina) soldanii d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 278, No. 5;

Modeles, 1826, No. 36.

Rotalia soldanii Hantken, Mitt. Jahrb. ung. geol. Anstalt., 1875, p. 80, pi. 9,

figs. la-c.—R. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 706,

pi. 107, figs. 6, 7.—CusHMAN, Bull. 71, U. S. Nat. Mua., pt. 5, 1915, p. 71, pi. 29,

fig. 1; pi. 31, fig. 4.

In the Philippine region this species occurs at widely scattered

stations, usually not in any considerable numbers. It also keeps

to its usual condition of being found in comparatively deep water,

the range here being from 78 to 1,560 fathoms (143 to 2,853 meters),

the last in the Molucca Sea, average 530 fathoms (969 meters). Bot-

tom temperatures range from 41.2° F. to 73.8° F. (5.1° C. to 23.2° C),

average 52.7° F. (11.4° C). The localities include Mindoro Strait; off

Komblon; between Siquijor and Bohol; between Negros and Siqui-

jor; between Leyte and Mindanao; Sogod Bay, southern Leyte;

Pacific Ocean, east coast of Mindanao; Gulf of Davao, Mindanao;

north of Tawi Tawi; off Palawan; Darvel Bay, Borneo; Sibuko

Bay, Borneo; Molucca Sea; and Macassar Strait.
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Rotalia soldanii—Material examined.

Cat.
No.



rOEAMINIFEEA OF THE PHILIPPIIsrE AND ADJACENT SEAS. 351

side partially hidden by the supplementary skeleton which is more or

less developed in all the species; aperture typically a row of small

openings along the inner margin of the apertural face; canal system

well-developed.

This genus is represented by several recent species, which are con-

fined to the shallow water of the tropics and the Mediterranean.

In the Philippine material four species are found, some of them rep-

resented by abundant specimens.

A study of the thi'ee genera

—

Calcarina, Baculogypsina, and Sidero-

lites—as well as Tinoporus Montfort, has shown very definite rela-

tionships. In an earlier short paper I discussed these genera. It

Seems that the genus Tinoporus Montfort is too mdefinite to be of

value, the species haculatus Montfort being now probably recognizable,

but as he refers in his generic description to certain characters which

belong more closely to what must be, by the study of the characters,

now called Baculogypsina spTiaerulata, the whole genus should be

eliminated.

The type species of Calcarina is Nautilvs spengleri Gmelin. This

species is definitely taken as the genotype by d'Orbigny. This is a

well-defined species, as will be shown. Of the other species, C.

defrancii, described by d'Orbigny, is recognizable, and also C. hispida,

described by H. B. Brady, The fourth species here called C. haculatus

Montfort makes up the series.

Of the other genera, Siderolites Lamarck, of which the type is S.

calcitrapoides Lamarck from the chalk of Maestricht, seems to have a

very definite place. Material from the type locality was studied and

shows that the species is much more complex than most of the species

of Calcarina, and should be used in a definite way for S. tetraedra

Giimbel, which occurs in the Philippine collections.

Baculogypsina, erected by Sacco in 1893 on account of the uncer-

tainty of the identity of Montfort's Tinoporus, is here used for

Baculogypsina sphaerulata (Parker and Jones), which is the species

of the Challenger report and other works usually passing as Tinoporus

Montfort.

Calcarina has the smiplest development of the three and is least

specialized, apparently going back geologically to the Cretaceous.

The following species occur:

CALCARINA SPENGLERI (Gmelin).

Plate 75, fig. 1.

Nautilus spengleri Linnaeus, Syst. Nat., ed. 13 (Gmelin's), 1788, p. 3371, No. 10.

Calcarina spengUri d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 276, No. 4.—H. B.

Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 712, pi. 108, figs. 5, 7.—

CusHMAN, U. S. Nat. Mus., pt. 5, 1915, p. 72, pi. 31, fig. 2.

Description.—Test lenticular, biconvex, chambers numerous, in a

close-coiled trochoid spire of three or four volutions, each with several

chambers, but the sutures not usually all distinguishable on the dorsal

side except the last few; wall covered by a supplementary skeleton,

the surface with raised tubercles of solid, translucent material, espe-
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cially in the central part of the disk at either side; peripheral border

broadly rounded with a series of blunt, subcylindrical, spinose proc-

esses, throe to six or more in number, usually five or six; smooth
except for the channels of the supplementary canals; aperture a row
of rounded pores along the inner margin of the chamber.

Diameter up to 3 mm. or more.

The species is very common in the Philippine collection, especially

in warm shallow waters, where it is sometimes very abundant. The
depths at which specimens were found range from 16 to 1,092 fath-

oms (29 to 1,998 meters), with the average depth 173 fathoms (316

meters). Bottom temperatures, where given, range from 51.5° F. to

59° F. (10.8° C. to 15° C), the average temperature being 51.5° F.

(10.8 C).
The stations include the following localities: China Sea, off southern

Luzon ; Sulu Sea, off western Mindanao ; vicinity of Jolo ; off northern

Cebu; eastern Palawan and vicinity; northern Mindanao and vicinity;

Gulf of Tomini, Celebes; south of Patiente Strait; Binang Pool,

Subin Bay; and off Cebu.

Linnaeus is usually given as the author of the species, but it appar-

ently was not named until Gmelin's edition, and according to present

usage should be given Gmelin's name. There seems to be no question

as to what is meant by the Spengler figure of ^'Ammonshom" in 1781

which is referred to by Gmelin. In his 1826 work d'Orbigny gives

Tinoporus haculatus Montfort and Siderolites calcitrapoides Lamarck
as synonyms of Calcarina spengleri, but both seem to be other things,

as will be discussed later. The Challenger figures of this species seem
to be excellent.

Calcarina spengleri—Material examined.

Cat.
No.
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CALCARINA DEFKANCH d'Orblgny.

Plate 75, fig. 2.

Caknrina defrancii d'Orbigny, Ann. Sci. Nat., vol. 7, 182G, p. 276, pi. 13, figs.

5-7.—n. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 714, pi. 108,

figs. 6a-c.—MiLLETT. Journ. Roy. Micr. Soc, 1904, p. 598.—Fornasini, Mem.
Accad. Sci. Bologna, ser. 6, vol. 5, 1908, p. 7, pi. 3, figs. 3, 4.

Calcarina spengleri, var., Carpenter, Parker, and Jones, Introd. Foram., 1862,

p. 217, pi. 14, fig. 2, figs. 34 A-G in text.

—

Parker and Jones, Ann. Mag. Nat.
Hist., ser. 3, vol. 12, 1863, p. 439, No. 6.

Description.—Test lenticular, biconvex, chambers numerous in a

close-coiled, flattened, trochoid spire of about three volutions, each
with several chambers; the sutures distinct on the ventral side, but
much obscured or obsolete on the dorsal side, the spire, however,
usuall}' distinct; wall, especially on the dorsal side, covered by a
supplementary skeleton, the surface with spinose tubercles; periph-

eral border bluntly angled, \di\\ a series of elongate spines, generally-

cylindrical; the outer ends blunt, typically one spine from the outer

end of each chamber, channeled longitudinally; the neighboring

spines of the different whorls often fusing near the base and the free

ends continuing their direction make an apparent bifurcating spine;

aperture at the base of the last-formed chamber.

Diameter up to 2.5 mm. or more.

The species is very common at a few stations, most of which are

in shallow, quiet water, and it is evident that its best development
is in such localities. D'Orbigny's original specimens were from the

Red Sea. Brady had his best specimens from oft' the Admiralty
Islands in 15 to 25 fathoms (27 to 46 meters). Millett gives the

following:

In the Malay Archipelago this is the most abundant species of the genus.

Fornasini in figuring the tracings of the ''planches inedites" gives

more bizarre forms than the Challenger or d'Orbigny's originals, and
figures one specimen with decidedly forked tips to the spines. Car-

penter also figures similar specimens as the "Pliilippine variety of

Calcarina," and in his text clearly shows that C. defraridi is much
more abundant in the Philippines than in the Mediterranean.

In the Philippine collections this has occurred at the following lo-

calities: China Sea, off southern Luzon; Sulu Sea, off western Min-

danao; Sulu Archipelago; Tawi Tawi Group, between Panay and

Negros; Tanon Strait; Pujuda Bay and vicinity; Gulf of Davao;
Palawan Passage; Ragay Gulf; Luzon, between Burias and Luzon;
Buton Strait; and Binang Pool, Subin Bay.

The range in depth is from 18 to 565 fathoms (33 to 1,033 meters),

and the bottom temperatures, where given, range from 46.2° F. to

79.5° F. (7.8° C. to 26.3° C).

It is evident that in the Philippine and Malay regions this is a very

abundant species.

182152—20 23
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Calcarina defrancii—Material examined.

Cat.
No.

14491
14492
14493

14494

14495
14496
14497
14498
15374
14499
14500
14501
11502
14503
14505
14506
14507
14504
14.508

14509
14510

Coll. of-
No.of
speci
mens

U.S.N.M.
U.S.N. M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

10+

10
1

3
2
2
5

1

5
fi

1

1

2
2
1

1

3
6

Station.

D5097.
D5105.
D5132.

D5133.

D5134,
r>5152.
D5184.
1)5191.
D5220.
D5244.
D5250.
D5255.
D5276.
P5281.
3-^5338.

D5358.
D5381.
D5388.
D5438.
D5640,

Locality.

14 19 15 N.; 120 33 52 E...
14 43 55 N.; 120 12 50 E...
Island oft Panabutan
Point, N.; 15° W., 0.3

mile.
Island off Panabutan
Point N.; 52° E. 1.5 miles.

6 44 45 N.; 121 48 00 E...
5 22 55 N.; 120 15 45 E..

10 18 30 N.; 122 23 30 E...
10 29 45 N.; 123 31 15 E...
13 38 00 N.; 121 58 00 E...
6 52 05N.; 126 14 15 E...
7 05 07 N.; 125 39 45 E...
7 03 00 N.; 125 39 00 E...
13 49 15 N.; 120 14 15 E...
13 52 45 N.; 120 25 00 E...
11 33 45 N.; 119 24 45 E...
6 06 40 N.; 118 18 15 E...
13 14 15 N.; 122 44 45E..
12 51 30 N.; 123 26 15 E...
15 54 42 N.; 119 44 42 E...
4 27 00 S.; 122 55 40E..
Binang Pool, Subln Bay,
P.I.

Depth
in

fath.

38

25
34

565
258
50

171
23

100
18

201
43
39
88

226
297
24

Bot-
tom
tem-
pera-
ture.

79.5

Character of

bottom.
Abundance.

gy. m.,s.,sh. Rare.
Rare,

gn. m.,s— Few.

49.8
62.8

51.4
46.2

gn.m., s

fne. s

wh. s

gn. m
gn.m
sft. gn.m..
cy. m
Co., s

sft. m
sh.,p., s. ..

dk-gy.s...
Co.,s.,m..
m
CO. s

sft. gn. m. ..

gn. m
s., brk. sh .

.

Common.

Common.
Rare.
Rare.
Rare.
Rare.
Few.
Rare.
Few.
Few.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Few.
Few.

CALCARINA BACULATUS (7) (Montfort).

Plate 75, fig. 3.

Tinoporus baculatus Montfort (part), Conch. Syat., vol. 1, 1808, p. 146.

Calcarina baculatus (?) (Monfout), Bull. 100, U. S. Nat. Mu8., vol. 1, pt. 6, 1919,

p. 364, pi. 44, fig. 3.

Description.—Test lenticular, biconvex, chambers numerous, in a

closely coiled test, periphery rounded; supplementary skeleton well-

developed, dorsal and ventral surfaces with numerous small knobs or

bosses with finer spines between; periphery with tliree or four short,

cylindrical, truncate spines, placed at equidistant points on the sur-

face; sui-face of the spines covered with spinose projections.

Diameter up to 2 mm. or slightly more.

Montfort's localities for this species are the East Indies, Arabian

Sea, and the Adriatic. He figures a rounded test with three cylin-

drical, truncate spinose projections at three of tour equidistant points

of the circumference, the exterior of the test black with white points

on both the body and spines. This has been referred to Tinoporus

baculatus with the description which in the remarks given makes
note of the color as "blanche, flambee, et teint^e de jaune." This,

which is evidently not descriptive of the figured specimen, probably

refers to the Tinoporus of most authors, which is here referred to as

Baculogypsina spJiaerulatus. The figured specimen, however, is

evidcntl}' a Calcarina, as at one Philippine station especially (D5134,

Sulu Archipelago, near Basilan Island), specimens were found exactly

like the crude figure of Montfort, dark brown and black with spines

appearing as light spots and the spinose projections as in the figure
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and at equidistant points on the periphery. A study of the young
and the development of older specimens of the same type from this

localit}'" show it to be a Calcarina. The name haadatus may be used

probably to distinguish this species, although as to the generic

portion it is very questionable as to its clearness and therefore its

availability.

In its development it is seen that this species of Calcarina has a

considerable development of supplementary skeleton, which, as in

C. hispida, hides most of the earlier portion of the test.

Specimens referred to in this species were found in the Philippine

collections from Jolo Jolo, Sulu Archipelago, vicinity of Siasi; Tawi
Tawi Group; off Romblon; off eastern Pana}^; between Burias and
Luzon; Pacific Ocean; east coast of Mindanao; Gulf of Davao; China

Sea, off southern Luzon; Palawan Passage; Marinduque Island and

vicinity; east coast of Luzon; north of Tawi Tawi; and Sibuko Bay,

Borneo.

These are mostly in the southern portion of the Archipelago in

shallow, warm water.

This species should be carefully distinguished and its occurrence

recorded that more may be known of its actual distribution.

Calcarina baculatus (f)—Material examined.

Cat.
No.
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CALCAKINA HISPIDA H. B. Brady.

Plate 75, fig. 4.

Calcnrina spengleri, hispid variety, Carpenter, Philos. Trans., vol. 150, 1860, p.

551, pi. 19, figs. 8-11; pi. 20, figs. 6, 8; Introd. Foram., 1862, pi. 14, figs. 6, 7.

Calcarina hispida H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

713, pi. 108, figs. 8, 9.—Lister, Philos. Trans., vol. 186, 1895, p. 437, pi. 8,

figs. 34-37.—MiLLETT, Journ. Roy. Micr. Soc, 1904, p. 597.

—

Cushman, Bull.

71, U. S. Nat. Mus., pt. 5, 1915, p. 72, pi. 29, figs. 4, 5; pi. 31, fig. 3.

Calcarina calcar, var. hispida, Carter, Ann. Mag. Nat. Hist., ser. 5, vol. 5, 1880,

p. 453.

Calcarina quoyi d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 276, No. 6.

—

Forna-
siNi, Mem. Accad. Sci. Bologna, ser. 6, vol. 5, 1908, p. 7, pi. 3, figs. 8, 9.

Description.—Test lenticular, biconvex, chambers numerous, in a

close-coiled, generally flattened trochoid spire, of about three volu-

tions, each with several chambers; the sutures indistinct, as well as

the line of the spire, due to the great development of a supplementary

skeleton, only the last two or three chambers being at all distin-

guishable from either side; as formed these are rounded with a thin,

finely perforate wall; the general surface of the test very rough and

hispid, with short flattened spines, projecting radially and often

covering the spines as well; periphery of the test with a few spines

which are usually somewhat flattened and short, widest at the base;

aperture a series of pores at the base of the last-formed chamber.

Diameter up to 2 mm.
Brady originally described this species from among the islands

of the Pacific, one station at 155 fathoms (283 meters), the remainder

ranging from 3 fathoms (5 meters) or less to 37 fathoms (68 meters).

Millett gives it from the Malay Archipelago with the note:

The examples are neither numerous or large.

In the Philippines it occurs at the following localities: China Sea,

off southern Luzon; vicinity of Jolo, Sulu Archipelago; Tawi Tawi
Group; off Romblon; between Panay and Negros; Sogod Bay;

southern Leyte; between Marinduque and Luzon; Gulf of Davao;
between Bohol and Cebu; oast coast of Luzon; Darvel Bay, Borneo;

and Binang Pool, Subin Bay.

The newly added chambers in this species are added directly on

top of the hispid secondary skeleton, and this is produced so rapidly

that rarely more than two chambers in the series retain their original

s"arface before being so covered.

From the evidence of the ''planches inedites" d'Orbigny 's Calca-

rina quoyi seems to be the same as C. hispida H. B. Brady; but as

the former could not have been identified until the publication of the

figures by Fornasini in 1907, it must remain a synonym of C. hispida.
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Calcarina hispida— Material examined.

Cat.
No.
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SIDEROHTES TKTKAEDEA (GUmbel).

Plate 75, fig. 5; plate 76, figs. 1-5.

Calcarina tclracdra Gumbel, Abh. bay. Akad. Wiss., vol. 10, 1868 (1870), p. 656,

pi. 2, figs. 97fl., b.

Siderolites tetraedra Cushman, Bull. 100, U. S. Nat. Mus., vol. 1, pt. 6, 1919, pi.

44, fig. 5; pi. 45, figa. 1-5.

Description.—Tost in the young, biconvex, rotaliform, composed

of two or more volutions, with several chambers in each; later the

supplementary skeleton greatly developed and the exterior with

irregularly placed chambers, subglobular in shape and with coarsely

perforated walls; between the chambers, solid radial portions giving

support to the remainder of the test, and at four or five (usually four)

points thick tapering, bluntly pointed spinose projections are placed,

having then* initiation in the early portion of the test, in the adult

these often covered nearl}' to the tips with the supplementary skele-

ton, in such cases the whole test instead of spherical being concave

and polyhedral; aperture in the young at the base of the chamber,

in the adult formed by the large perforations of the chamber wall.

Diameter up to 6 mm.
In the Philippine collections this species is often very abundant

in all its stages. It is most common in warm, shallow water. It

has occurred at the following localities: Jolo Jolo; off Romblon;

between Burias and Luzon; China Sea, off southern Luzon; Malam-

paya Sound; Palawan Island; north of Tawi Tawi; and Darvel

Bay, Borneo.

There seems to be little to separate this species from that described

from the Eocene by Giimbel. The four tapering spines are very

characteristic. Various stages in the development of the species

are shown on plate 76, from the early Calcarina stage through the

development of a few of the irregular chambers and gradually the

covering of the surface with these. An eroded specimen is shown in

figure 4, where the chambers of the exterior have been partially

broken away leaving the heavier solid supporting portions as pro-

jections.

Carpenter figures this species as a "Philippine variety" of Tino-

porus haculatus,^^ and makes notes of its differences from the "Aus-

tralian variety" (Baculogypsina sphaerulatus) . He showed the

differences in the structure of the interior also.

From what I have seen of this species it is very common in the

Philippines, but rare elsewhere, while the following genus and species

is rare in the Philippines but very abundant in the southern region

about Austra,lia especially.

In its development Siderolites stands between Calcarina and Baculo-

gypsina, and geologically also its first occurrence is between the two

as far as is known.

«• Introd. Foram., 1862, pi. 15, figs. 8-10.
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SideroUtes tetraedra— Material examined.

Cat.
No.
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Diameter up to 3 mm.
From all the Philippine collections examined this has been found

but a few times, and then in small numbers. It is abundant farther

south, especiall}^^ in the South Pacific islands and off Australia, from

where I have had abundant material. Millett records it as very

rare in the Malay Archipelago collections, finding it at but one

station. This accords with the results I have had from the Philip-

pines and with Carpenter, who speaks of it as

—

found in greatest size and abundance in the Australian and Polynesian Seas, occurring

chiefly in the shelly sands of rather shallow water; and * * * does not appear to

range far beyond those regions.

Genus GYPSINA Carter, 1877.

GYPSINA GLOBULUS (Reuss).

Ceriopora globulus Reuss, Haidinger's Nat. Abh., vol. 2, 1847, p. 33, pi. 5, fig. 7.

Gypsina glohulusH. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 717,

pi. 101, fig. 8.

—

Chapman, Proc. Zool. Soc, London, 1895, p. 44; Journ. Linn.

Soc. London, Zoology, vol. 28, 1900, p. 198.

—

Heron-Allen and Earland,
Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 140, pi. 13, fig. 10; Trans. Zool.

Soc. London, vol. 20, 1915, p. 727.

Description.—Test spherical or generally globular; surface regularly

pitted with a more or less regular polygonal network; earliest cham-
bers spiral, followed quickly by a mass of chambers covering the

entire exterior; outer chamber walls finel}'^ perforated, forming the

aperture of the test; color white.

Diameter up to 4 mm.
Specimens have not been at all abundant in the Philippine collec-

tions. There are records from five stations from the following localities:

Sulu Archipelago, off Tawi Tawi; off Jolo; off Romblon; and off

eastern Panay. These range in depth from 24 to 318 fathoms (44 to

582 meters), three of them in less than 35 fathoms (66 meters).

Gypsina globulus—Material examined.

Cat.
No.
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Carpenteria utrkularls Carter, Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 176.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 678, pi. 99, fige.

6, 7; pi. 100, figs. 1-4.

This species, wliich was found by the Challenger in its best develop-

ment off the Admiralty Islands, and which are allied in their faunal

characters with that of the Philippines, has occurred at two stations

in the Sulu Archipelago, D5146, off Siasi, in 24 fathoms (44 meters),

and D5154, off Tawi Tawi, in 12 fathoms (22 meters). The speci-

mens were not common.

Carpenteria utricularis— Material examined.

Cat.
No.

Coll. of-
No. of

speci- Station.

D5U6...
D5154...

Locality.

5 46 40 N.: 120 48 50 E..
5 14 50 N.; 119 58 45 E..

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

Character of
bottom. Abundance.

CO. s., sh
I

Few.
CO. s Few.

CARPENTERIA PROTEIFORMIS Goes.

Plate 73, figs. 2, 3.

Carpenteria balaniformis, var. proteiformis Goes, Kongl. Svensk. Vet. Akad.

Handl., vol. 19, 1882, p. 94, pi. 6, figs. 208-214; pi. 7, figs. 215-219.

Carpenteria protcifonnis H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 679, pi. 97, figs. 8-14.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 5,

1915, p. 49, pi. 20, fig. 2; pi. 21, fig. 1.

This species seems to be a common one in the Philippine material.

It is a characteristic species of the coral-reef regions, and is also found

to considerable depth. There seem to be two forms which are char-

acterized by the ornamentation of the test. One of these has the

test with coarse reticulate ornamentation and large intermediate

portions; the other is very thinly perforate. This latter form occa-

sionally has a secondary thinning of the wall, developing large

papillae.

Similar specimens are found in the region about New Zealand,

and the two may represent distinct species.

Tliis species has been found at 25 stations in the area, abundant

at some of them; these range in depth from 18 to 890 fathoms (33 to

1,628 meters), the average depth being 190 fathoms (348 meters).

Bottom temperatures range from 46.2° F. to 75.7° F. (7.8° C. to

24.2° C), with the average 54.6° F. (12.5° C). These stations are

mostly in the region of the Archipelago, although it is common in

the Sulu region and also to the southward in Darvel Bay, Borneo,

and Buton Strait.
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Carpenteria proteiformis—Material examined.

Cat.
No.
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CARPENTERIA RHAPHIDODENDRON Moebius.

Carpentej-ia rhaphidodendron Moebius, Beitr. Meeresfauna Insel. Mauritius,

1880, p. 81, pi. 5, figs. 6-10; pi. 6, figs. 1-6.

Ramulina herdmani Dakin, Ceylon Pearl Oyster Fisheries, Suppl. Rept., pt. 5,

1906, p. 236, pi., figs. 1-6, text figs. p. 227.

This species, which seems to be rare in the Indo-Paeific region

about coral reefs, is recorded by Chapman from Funafuti, and occurs

in the Philippine region from Albatross station D5154, Sulu Archipel-

ago, off Tawi Tawi, in 12 fathoms (22 meters), and is very common
at D5357, north of Balabac Strait, 68 fathoms (125 meters). This

is a very peculiar species, at first not resembling the foraminifeia, but

apparently belonging to this genus. Some of the largest specimens

measure nearly 20 mm. in height. Figures given by Chapman
show well the characters of its form and arrangement of chambers.

The big rootlike offset cham-bei-s are characteristic in all the large

specimens, apparently liaving a definite use in supporting the rest

of the column. This is probably the same as the species described

by Dakin" from off Ceylon, as a comparison of his figures will show.

Carpenteria rhaphidodendron—Material examined.

Cat.
No.
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(125 meters). Some of the specimens are nearly wldte in color, bnt

most of them are of the reddish color characteristic of the species.
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Genus SPORADOTREMA Hickson, 1911.

The original description b}^ Hickson is as follows:

The surface of the stem, and, in many cases, of the proximal parts of the branches

aa well, are not marked by areolae at all. The foramina are scattered irregularly on

the surface and are of relatively large size. There are no pillar pores. Below the

surface there may be seen a number of chambers communicating with one anothe

by large open passages and bounded by solid walls. There are no hollow pillars and
no foramina except those on the outer walls of the superficial chambers.

SPORADOTREMA CYLINDRICUM (Carter).

Polytrema cylindrica Carter, Ann. Mag. Nat. Hist., ser. 5, vol. 5, 1880, p. 441,

pi. 18, figs. \a-g.

Sporadotrema cylindricum Hickson, Trans. Linn. Soc. London, Zoology, vol. 14,

1911, p. 454, pi. 30, figs. 3, 4, 6, 7; pi. 31, figs. 10, 13-16; pi. 32, figs. 20, 21, 24,

29, 32, 33.

—

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

1915, p. 729.

The Philippine specimens of this species show the orange-yellow

color characteristic of this species, as described and figured by Hick-

son. As far as the records show the species is not common and a

few specimens have been found at the following stations: D5146, Sulu

Archipelago off Siasi, 24 fathoms (44 meters); D5179, off Romblon,
37 fathoms (68 meters) ; and D5357, north of Balabac Strait, 68 fath-

oms (125 meters).

This genus can be easily distinguished through the generic descrip-

tion given b}^ Hickson preceding this.

Sporadotrema cylindricwm— Material examined.

Cat.
No.
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meters), the average depth being 302 fathoms (550 meters). Bottom
temperatures arc given for 8 of these stations, ranging from 41.2° F.

to 63.1° F. (5.1° C. to 17.2° C), the average temperature being

51.1° F. (10.6° C).
Besides the few stations in the Archipelago this has also occurred

off Darvel Bay, between Gillolo and Makyan Islands, and in Macassar

Strait.
Nonionina umbilicatula—Material examined.

Cat.
No.



rORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS. 367

Hongkong, 554 fathoms (1,012 meters); D5570, north of Tawi Tawi,

330 fathoms (604 meters) ; and, in shallow water in Little Harbor,

south of Luueta, Manila Harbor.

The specimens are characteristic.

Nonionina boueana—Material examined.

Cat.
No.
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POLYSTOMELLA CRISPA (Linnaeus).

Nautilus aispus Linnaeus, Syst. Nat., ed. 12, 1767, p. 1162.

Polystomella crispa Lamarck, Anim. sans Vert., voL 7, 1822, p. 625, No. 1.—H. B.

Brady, Rep. Voy. Challenger, Zoology, voL 9, 1884, p. 736, pi. 110, figs. 6, 7.—

CusHMAN, Bull. 71. U. S. Nat. Mus., pt. 4, 1914, p. 32, pi. 18, fig. 1.

This is one of the species which is common in shallow water of

the tropics, especiall}'' in the Indo-Pacific. It has been found at

36 stations in the area, ranging in depth from 10 to 554 fathoms

(18 to 1,012 meters), with the average depth 122 fathoms (222

motors). Bottom temperatures are given at eight stations, ranging

from 50° F. to 75.7° F. (10.2° C. to 24.2° C), the average tem-

perature 57.5° F. (14.2° C). All but one of these stations are in the

Philippines proper, except D5640, Buton Strait, and tliis is also in

shallow water, the depth being 24 fathoms (44 meters).

Those stations at which it occurred in greatest abundance are all

under 20 fathoms (37 meters), showing that the general habitat is

in comparatively shallow water.

Polystomella crispa— Material examined.

Cat.
No.

Coll. of—
No. of

speci-
mens

Station. Locality.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

Character of

bottom.
Abundance.

15554
15555
15556
15557
15558
15559
15560
15561
15562
15563
15564
15565
15566
15567
15568
15569
15570
15571
15572
15573
15574
15575
15576
15577
15578
15579
15580
15581
18582
15583
15584
15585
15586
15587
13345
13341

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

r)5136.
D5138.
D5139.
D5141.
D5142.
D5143.
r)5144.
D5145.
D5148.,
D5151.,
D5154..
D5156..
D5159..
D5160..
1)5161..
D5172..
D5178..
D5179..
D5181..
D.5192..
D5201..
D5250..
1)5311..

10-1-
'
D5348..

3
i

D5358..
D5368..
D5380..
D5385..
D5430..
D5469..
D5481..
D5571..
D5576..
D5640..
D5580..

5
10+
5

1

6

6
10
5

10-1-

6

10+
9
6
2
8
8
5

10-1-

4
6

1

4
4

6 04 20 N
6 06 00 N
6 06 00 N
6 09 00 N
6 06 10 N
6 05 50 N
6 05 50 N
6 04 30 N
5 35 40 N
5 24 40 N
5 14 50 N
5 12 50 N
5 11 50 N
5 12 40 N,
5 10 15 N-
6 03 15 N,

12 43 00 N.
12 38 15 N,
11 36 40 N.
11 09 15 N,
10 10 00 N,
7 05 07 N.

21 33 00 N.
10 57 45 N,
6 06 40 N.

13 35 30 N.
13 02 45 N.
13 24 50 N.
9 49 40 N.
13 36 48 N
10 27 30 N.
5 30 45 N,
5 25 56 N.
4 27 00 S.

4 52 45 N
Cagayan, P

120 59 20 E

.

120 58 50 E..
121 02 30 E..
120 58 00 E..
121 02 40 E..
121 02 15 E..
121 02 15 E..
120 59 30 r..
120 47 30 E..
120 27 15 E..
119 58 45 E..
119 55 55 E..
119 54 00 E..
119 55 10 E..
119 63 00 E..
120 35 30 E..
122 06 15 E..
122 12 38 E..
123 26 35 E..
123 50 00 E..
125 04 15 E..
125 39 45 E..
116 15 00 E..
118 38 15 E..
118 18 15 E..
121 48 00 E..
122 29 00 E..
123 03 70 E..
119 03 20 E..
123 38 24 E..
125 17 10 E..
120 07 57 E..
120 03 39 E..
122 55 40 E .

.

119 06 45 E..
I

22
19
20
29
21
19
19
23
17
24
12
18
10
12
16

318
78
37
26
32
554
23
88
375
39
181

s., sh
s.,Co....
CO. s

CO. s

CO. sh
CO. sh
CO. sh
CO. sh
CO. sh
CO. sh
CO. s

fne. s., sh.

CO. s

75.7

56.4

fne.s
fne. s., sh.
fne. s., sh.
hrd. s

m., fne.s..
gn. s

gy. s., m..
CO. s

crs. s

co.s

gy-m-

327
464
500
61

340
277
24
162

62.4
50.0

52.3
53.3

gy-m
glob. ooze.
gu-m
s., sh
s., sh

55.8
s.,blk. sh.
br. s., Co.

.

Few.
Common.
Common.
Rare.
Few.
Few.
Common.
Common.
Common.
Common.
Common.
Common.
Common.
Rare.
Common.
Common.
Common.
Common.
Common.
Common.
Rare.
Few.
Few.
Common.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.

POLYSTOMELLA CRATICULATA (Fichtel and Moll).

Nautilus craticulatus Fichtel and Moll, Test. Micr., 1803, p. 51, pi. 5, figs. h-k.

Polystomella craticulata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 284, No. 3.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 739, pi. 110, figs.

16. 17.—CusHMAN, Bull. 71, U. S. Nat. Mus,, pt. 4, 1914, p. 34, pi. 19, fig. 4.
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This is the most common species of the genus and one of the most
common of the foraminifora in the whole region. It is distinctively

characteristic of tropical shallow water and reaches exceptionally

fine development in this region. It occurred at 55 stations, ranging

in depth from 10 to 565 fathoms (18 to 1,038 meters), the average

depth 95 fathoms (174 meters). Bottom temperatures are given at

but 12 stations, ranging from 47.4° F. to 75.7° F. (8.5° C. to 24.2°

C), the average temperature 57.1° F. (13.9° C).

It is much more abundant at the stations in depths of 25 fathoms

(46 meters) or less, and apparently is found in very shallow water.

Polystomella craticulata— Material examitied.

Coll. o^

r.S.N'.M.
r.S.N.M.
X'.S.N.M.
r.S.N.M.
U.S.xN.M.
r.S.N.M.

U.S.N.M.

U.S.N.M.
r.S.N.M.
I'.S.N.M.
U.S.N.M.
r.s.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
I'.S.N.M.
U.S.N.M.
T'.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

No. of

speci
mens.

1

10+
8
1

10
10+

10+

10+
9
10+
2
4

10+
10+
10+
10+
3
1

10+
9
5
1

10+
10+
10+

10+
10+
10+
2
2
10+
4

10+
2
5
10+
4
1

3
9

10+
2
1

1

1

1

3
2
1

1

3
10+

10+

Station. Locality.

D.5096.
D510G.
D5109.
D5110.
D5113.
D5132.

D5133.

D5134.
D5136.
D.5i;?8.

D5139.
D5141.
D5142.
D5143.,
D5144.,
D5145.
D5146.
DS147..
D5148.
D5151.
D5152..
D5153..
D5154..
D5156..
D5159..
DS160..
DolGl..
D5178..
D5179..
D5181..
D5182..
D5184..
D5192..
D5201 .

.

D521S..
D5220..
D52«8..
Do276..
D5277..
D52S2..
D5311..
D5.338..
D5348..
D5358..
D5419..
D5426..
D5481..
D5538..
D55t)9..
D5574..
D5576..
D55S0..
D5640..

IJ 20 23 N.; 120 34 15 K..
14 23 55 N.; 120 32 33E..
14 ft3 45 N.: 120 16 30E..
13 59 20 N.; 120 75 45 E..
13 51 30 N.; 120 50 30 E..

I Island otT Panabutan
I Point, N.: 15° W., 0.3m.
I

Island olf Panabutan
Point, N.; 52° E., 1.5 m.

6 44 45 N.; 121 48 00 E..
t; 04 20 N.; 120 59 20 E..
15 OG 00 N.: 120 58 50 E..
f. 06 00 N.: 121 02 .30 E,.
C 09 00 N.; 120 .58 00 E..
6 06 ION.; 121 02 40 E..
6 05 50 N.: 121 02 15 E..
6 05 50 N.: 121 02 15 E..
6 04 30 N.: 120 59 30 E..
5 46 40 N.; 120 48 50 E..
5 41 40 N.; 120 47 10 E..
5 35 40 N.: 120 47 30 E..
5 24 40 N.; 120 27 15 E..
5 22 55 N.: 120 15 45 E..
5 18 ION.; 120 02 55 E..
5 14 .50 N.; 119 58 45 E..
5 12 50 N.; 119 55 55 E..
5 11 .50 N.; 119 54 00 E..
5 12 40 N.; 119 55 10 E..
5 10 15 N.; 119 53 00 E...

12 43 00 N.; 122 06 15 E...

12 38 15 N.; 122 12 30 E..
11 .36 ION.; 123 26 .35 E..
11 30 40 N.; 123 23 20 E..
10 18 30 N.; 122 23 30 E..,
11 09 15 N.; 123 50 00 E..,
10 10 00 N.; 125 04 15 E...
13 11 15 N.; 123 02 45 E...
13 38 00 N.; 121 00 58 E...
13 42 00 N.; 120 58 25 E...
13 49 15 -W; 120 14 45 E...
13 56 .55 N.; 120 13 45 E...
13 53 00 N.; 120 26 45 E...
21 33 00 N.; 116 15 00 E...
U 33 45 N.; 119 24 45 E...
10 57 45 N.; 118 38 15 E...
6 06 40 N.; 118 18 15 E...
9 58 30 N.; 123 46 00 E...
9 12 00 N.; 118 28 00 E...
10 27 30 N.; 125 17 10 E...
9 OS 15 N.; 123 23 20 E...
5 33 15 N.; 120 15 30 E...
5 30 45 N.; 120 07 57 E...
5 25 56 N.; 120 03 39 E...
4 52 45 N.; 119 06 45 E...
4 27 00 S.: 122 55 40 E...

Tacloban Anchorage, P. I.

Cebu

Depth
in

fath-

oms.

28
37
10

135
159
26

38

25
22
19
20
29
21
19
19

23
24
21
17
24
34
49
12

18

10
12

18
78
37
26
24

565
32
654
20
50
170
18
80

248
88
43

375
39
175
27
61

256
303
340
277
162
24

Bot-
tom
tem-
pera-
ture.

'F.

75.7

49.8

'52.8'

56.4

Character of

bottom.

gy.m.,s.,sh.

Co
dk. gy. m .

.

dk. gh. m..
gn. m., s

gn. m., s

fne. s

s., sh
s.,Co
CO. s

CO. s

CO. .s., sh..
CO. s

CO. s

CO. s., .sh..

CO. s., sh..
CO. s., sh.

.

CO. s

CO. s., sh.

.

wh. s

CO. s., sh.

.

CO. s

fne. s., sh.
CO. s

Abundance.

fne. s

fne. s

hrd. s

m.jfne. s..

fne. s., m..
gn. ni.....
gn. s

fne. 3., m..
crs. s

sft. gn. m.
p., s., sh...
.sh., p., s...

fne. s

dk. gj-.s..
crs. s.,sh..
Co.,s.,m..
Co.,s
m

53.3
52.3
52.3
53.3
55. S

gn. m
fne. gv. s..

s., sh., g...
gn. m., s...

CO. s

br. s.,Co.

.

s., brk. sh.

Rare.
Common.
Common.
Rare.
Common.
Common.

Common.

Common.
Common.
Common.
Rare.
Rare.
Common.
Common.
Common.
Common.
Few.
Rare.
Common.
Conunon.
Few.
Few.
Common.
Common.
Common.
Common

.

Common

.

Common.
Common.
Conunon.
Rare.
Rare.
Common.
Few.
Common.
Rare.
Rare.
Common.
Few.
Rare.
Rare.
Rare.
Common.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Common.
Common.

182152—20- -24
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Genus AMPfflSTEGINA d'Orbigny, 1826.

A reference to the various figures and, descriptions given by Brady
and by the subsequent authors will show that the genus Amphiste-

gina includes numerous things. Brady refers all the forms of the

genus to AmpMsiegina lessonii. Heron-Allen and Earland in their

Kerimba paper reference (p. 736) distinguish three forms and mention

a fourth. Fornasini ^^ has given figures of the various forms from

the Planches In§dites of d'Orbigny. A study of the Philippine

material, which is abundant, has shown several forms which seem

to be distinct. A comparison of these with the originals of d'Orbigny

shows several interesting points. The original figures of d'Orbigny^*

show a form nearly equally biconvex, with a blunt periphery and

very numerous chambers, usually with a secondary series of clear

shell tissue between the suture lines. D'Orbigny's model, however

(No. 98), shows a more convex form with an acutely carinate

periphery and much fewer chambers. This form is close to that figured

by Fornasini (pi. 2, fig. 1). If from these two distinct forms which

d'Orbigny had under this name the original of the figure in the 1826

work is taken as a type, the typical A. lessonii as considered here

will be a rather flattened biconvex test with a bluntly rounded

periphery, verynumerous narrow oblique chambers, and with the umbo
very small but prominent, usually clear shell material. The sutures

are almost always darker than the rest of the test, and between them
are usually shorter lines or points, also clear shell material, showing

dark against the lighter colored background. The second form,

which in Fornasini's paper is figured (pi. 2, fig.), represents a variety

named by d'Orbigny madagascariensis. This has few chambers, an

acutely carinate border, very oblique sutures, and no papillae near

the umbilical area. These two forms are very distinct in the Philip-

pine specimens. A third very large form has very numerous cham-

bers, the sutures nearly straight, and radiating from the center to

the periphery. This is the form distinguished by Chapman and

Heron-Allen and Earland as variety radiata (Fichtel and Moll).

The genus is most common in shallow, warm water, especially

among the islands of the Archipelago.

AMPHISTEGINA LESSONII d'Orbigny.

Amphistegina lessonii d'Oebigny, Ann. Sci. Nat., vol. 7, 1826, p. 304, No. 3, pi.

17, figs. 1-^.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

740, pi. Ill, fig. 1.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 35.

The typical form of the species, as has already been noted, is a

biconvex test with very numerous oblique chambers, the periphery

bluntly rounded, the sutures oblique, very sharply angled near the

periphery; the sutures themselves on the surface usually all clear

shell material, showing darker against the nearly white opaque back-

ground formed by the lateral walls of the chamber; also between the

sutures there are shorter lines of clear shell material and very often

» Rend. Acad. Sci. Bologna, vol. 7, 1903. » Ann. Sci. Nat., vol. 7, 1826, pi. 17, figs. 1-4.
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small dots of similar color; wall usually smooth except on the ven-

tral side near the aperture where it is finely papillate.

Distribution.—This species is very common especially in warm,

shallow waters. It is very frequent in waters less than 30 fathoms (55

meters) in depth, and makes up a considerable proportion of the sand

on some of the beaches. It is most abundant in the region of the Sulu

Archipelago, and is usually associated with Heterostegina, Operculina,

Alveolina, Orhitolites, and other genera characteristic of this same

type of habitat. The deeper records, of which there are compara-

tively few, are usually represented by very few specimens. It has

occurred in the following localities: China Sea, off southern Luzon;

Sulu Archipelago; near Basilan Island: off Jolo Jolo; off Siasi; off

Tawi Tawi; off Romblon; off eastern Panay; off northern Cebu;

Sogod Bay, southern Leyte; between Burias and Luzon; Gulf of

Davao; Verde Island Passage; China Sea, off Hongkong; Palawan

Passage; Ragay Gulf, Luzon; between Cebu and Bohol; east coast

Luzon; between Samar and Leyte; between Negros and Siquijor;

Darvel Bay, Borneo; Buton Strait; and Macassar Strait.

Amphistegina lessonii—Material examined.

Cat.
No.
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AMPHISTEGINA LESSONII d'Orbigny, var. MADAGASCARIENSIS d'Orbigny.

Amphistegina madagascariensis d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 305,

No. 5.—FoRNASiNi, Rend. Acad. Sci. Bologna, vol. 7, ]903, p. 144, pi. 2, fig.

5.

—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1915,

p. 736.

This form, wliich is here referred to d'Orbigny's Ainphistegina

raadagascariensis , seems to be very distinct in the Philippine material

and may be a vaUd species. It differs from the typical A. lessonii

in the smaller number of chambers and the acutely carinate pe-

riphery, the unequal biconvex form, and the larger umbonal clear

space. The sutures are more evenly curved and are usually de-

pressed. In the Philippine material there seem to be no intermediate

forms between these two. This variety is found under similar con-

ditions as the typical, most abundant in warm shallow waters, and

occurs with the typical, although in less numbers.

Amphistegina lessonii, var. madagascariensis—Material examined.

Cat.
No.



FORAMi:r<:iFEBA OF THE PHILIPPINE AND ADJACENT SEAS. 373

It has occurred at the following localities: Chhia Sea, off southern

Luzon; off Jolo Jolo; off Tawi Tawi; off Romblon; off eastern

Panay; between Burias and Luzon; Gulf of Davao; Verde Island

Passage; and Darvcl Bay, Borneo.

Amphistegina lessonli, var. radiata.— Material examined.

Cat.
No.
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in size, and the chambers very narrow and much curved. The type

specimen is a fossil from the region of Bordeaux.

Although many writers have referred many things to this species,

a study of the Philippine collection does not show anything which

may be reasonably referred to this species as shown by d'Orbigny.

Therefore, as far as the Philippine species are concerned, the name
is not available. A study of the other species described since

d'Orbigny 's time shows several names, none of which can well be

applied here. As a rule the various forms of Operculina have been

divided by various authors into smooth forms, which are referred

to Operculina complanata, and into those showing granular orna-

mentation, which are usually assigned to Operculina granulosa

Leymerie, either as a species or variety of 0. complanata. Such a

treatment is a very simple way to dispose of the entire matter.

However, the study of the thousands of Philippine specimens has

shown that there is no such general and simple rule which can apply

to all the specimens obtained. Also a study of the type figure and

description of 0. granulosa by Leymerie, which was a fossil from

Europe, shows that it is a very close-coiled form, apparently with

rows of beads on the sutures. Such a form is possibly known from

a few stations in the Philippines, and for this the name 0. granu-

losa is restricted. Of the other forms two may take their names from

the species named by d'Orbigny, and later figured in Fornasini's

publication of the "planches in^dites."^^ The first of these to which
d'Orbigny gave the name 0. gaimairdi, was from ''Rawack, Nou-
velle-Hollande." That would be in a closely related area to the

Philippine faunal region, and a form very close to this occurs abund-

antly at a number of stations with definite geographical limitations.

Another group is similar to that figured by d'Orbigny and named
by him Assilina discoidalis. This has a large protuberant center,

with numerous granules, followed by raised sutures, the whole with

a definite keel and the revolving whorls thickest near the middle.

Such forms are very abundant at a few stations in the Sulu Archi-

pelago, but are very rare elsewhere. The type station for this

species is Rawack.
Carpenter also mentions and figures a form from the Philippines

very similar to this. For such forms the name 0. discoidalis can be

used.

In studying the large collection of Operculina each station was

taken separately, and in this way it was possible to recognize a num-

ber of minor forms or races which seem to have a definite geo-

graphical distribution. The genus is best developed in compara-

tively shallow water but some of the large forms reach considerable

depths.

M Boll. Soc. Geol. Ital., vol. 22, 1903, pi. 14, figs. 4, 8.
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The relations of the different species and varieties will be dis-

cussed in the pages that follow.

OPERCULINA GAIMAIRDI d'Orbigny.

Operculina gaimairdi d'Orbigny, Ann Sci. Nat., vol. 7, 1826, p. 281, No. 5.

—

FoRNASiNi, Boll. Sec. Geol. Ital., vol. 22, 1903, pi. 14, fig. 4.

Description.—Test of medium size, much compressed, complanate,

opaque; chambers 15 or less in the last-formed coil, curved, sutures

distinct, and the revolving suture fairly well shown; central area

somewhat enlarged in megalospheric specimens, the remainder of the

test marked by chains of beads along the sutures, the rest of the

chamber being smooth and unornamented.

Diameter up to 3 mm., sometimes more.

This species has occurred in the Philippines in the following

localities: Vicinity of Jolo; Sulu Archipelago; vicinity of Siasi;

Tawi Tawi Group; between Burias and Luzon; and in the Gulf of

Davao. Bottom temperatures are not given at any of the stations

at which it is recorded; the depths at which it is found range from

10 to 318 fathoms (18 to 582 meters).

This seems to be a very definite species in the area and limited to

warm regions, as the table of distribution shows.

The whole test is opaque, the ornamentation of the sutures showing

as darker lines on account of the transparency of that portion. There

is some variation in the width of the coil, and the granules of the

ornamentation may blend into confluent lines.

Operculina gaimairdi— Material examined.

Cat.
No.
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OPERCULINA BARTSCHI, new species.

Description.—-Test comparatively large, compressed except in the

central region, coils rapidly widening; central portion thickened,

biconvex, composed of several coiled chambers, and ornamented on

the sm*facc with numerous comparatively large bosses; chambers

numerous, 20 to 25 in the last-formed coil; curved sutures distinct,

not ornamented, but the chambers between with numerous compar-

atively large granulations, usually in somewhat definite lines across

the test.

Diameter up to 8 mm.
Distribution.—T3'pe specimen (Cat. No. 15848, U.S.N.M.) from

Albatross station D5134 Sulu Archipelago, near Basilan Island, 25

fathoms (46 meters).

This has occurred at several stations in the area, as follows: China

Sea, off southern Luzon; Sulu Sea, off western Mindanao; vicinity

of Jolo; vicinity of Siasi; Tawi Tawi Group;

off Romblon; between Pana}^ and Negros; off

northern Cebu; Sogod Bay, southern Leyte;

Pacific Ocean, east coast of Mindanao; Gulf

of Davao; Linapacan Strait; Palawan Pas-

sage; between Cebu and Boho; eastern

Palawan and vicinity; east coast of Luzon;

between Leyte and Mindanao; northern

Mindanao and vicinity; between Negros and

Siquijor; north of Tawi Tawi; and Buton

Strait.

This is evidently one of the varieties de-

scribed by Carpenter from the Philippines.

It seems to be one of the most common
species of the Albatross collection from the

Philippine area, and has two definite varieties, which are here indi-

cated. It is closely related to the granular forms of Heterostegina

which were found in this material.

It is named in honor of Dr. Paul Bartsch, of the United States

National Museum, whose careful collecting while in charge of the

Philippine Expedition has been responsible for such abundant series

of specimens.

There is a local race of this species found at two stations, D5640

and D5642, both from Biiton Strait. These have a thickened

periphery and larger size than the typical form. The granules of

the exterior are smaller than the area farther north.

Fig. 13.—Operculina baktschi,

NEW SPECIES. Side view, X 15.

Feom station D5134.
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Opercidina bartschi—Material examined.

Cat.
No.
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Opercidina bartscM, var. plana—Material examined.

Cat.
No.

CoU. of-
No.of
speci-

mens.
Station. Locality.

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

Character of
bottom.

Abundance.

158S3
15884
15885
15886
15887
15888
15889
15890
15891
15892
15893
15894
15895
15896
15897
15898
15899
15900
15901

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

10+
2
1

4
10+
2
1

5
10+
1

5
4
9
1

7

3
6
2
4

D5097.
D5105.
D5106.
D5142.
DS192.
D5201.
D5220.
DS230.
D5257.
D5315.
D5338.
D5339.
D5478.
D54S7.
D5493.
D5495.
D5512.
D5537.
D5538.

14 19 15 N.
14 43 55 N.
14 23 55 N.
6 06 10 N.

11 09 15 N.
10 10 00 N.
13 38 00 N.
8 50 45 N.
7 22 12 N.

21 40 00 N.
11 33 45 N.
11 22 00 N.
10 46 24 N.
10 02 45 N.
9 04 00 N.
9 06 30 N.
8 16 02 N.
9 11 00 N.
9 OS 15 N.

120 33 52 E.
120 12 50 E.
120 32 33 E.
121 02 40 E.
123 50 00 E.
125 04 15 E.
121 58 00 E.
126 26 52 E.
124 12 15 E.
116 58 00 E.
119 24 45 E.
119 12 00 E.
125 10 30 E.
125 05 33 E.
125 20 00 E.
125 00 20 E.
123 58 26 E.
123 23 00 E.
123 23 20 E.

30
25
37
21

32
554
50

494
28
148
43
52
57

732
478
976
445
254
254

gy. m., s.

52.8

4i."2'

gy.m.
CO. s., sh..
gn-s
gy. s., m..
sft. gn. m

.

Ine. gy. s..

32.3
52.1
52.3
52.8
53.5
53.5

s., sh
Co., s., m

,

m
sh
gn.m
gn.m
gy.m
gy.m....
gn.m
gn.m....

Frequent.
Few.
Rare.
Few.
Frequent.
Few.
Rare.
Few.
Frequent.
Rare.
Few.
Few.
Common.
Rare.
Frequent.
Few.
Few.
Few.
Few.

OPERCULINA BARTSCHI, new species, var. ORNATA, new variety.

Plate 74, figs. 2a, b.

Description.—Variety differing from the typical in the ornamenta-

tion, especially in the later portion of the test, where the granules,

instead of being confined to the surface of the chambers themselves,

appear only above the sutures.

This variety occurs with the typical and with the preceding

variety, and at D5257, southern Mindanao, is a peculiar local race;

another occurs at D5640, Buton Strait.

Operculina bartschi, var. ornata—Material examined.

Cat.
No.
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throughout, opaque; chambers 15 to 20 in the last-formed coil;

surface of the chambers smooth; sutures ornamented by a row of

raised tubercles, the sutures typical, nearly

straight, then near the periphery bend back

sharply to the outer edge.

Diameter 3-5 mm.
Distribution.—Type specimen (Cat. No.

15923, U.S.N.M.) from Albatross station

D5134, Sulu Archipelago, near Basilan

Island, 25 fathoms (46 meters).

This is a common species in the Philippine

area, and while some of its specimens show re-

lations with other species it is usually distinct.

At Albatross station D5428 there is a local

race, differing from the typical in the larger

size, and in the very prominent keel which in

the adult is thicker than that part of the test which is adjacent to it;

the rows of beads in the adult specimens usually become fused.

OpereuUna pMlippinensis—Material examined.

Fig. 15.—Operculina philip-

pinensis, new species. side

VIEW. X15. From station
D5134.

Cat.
No.
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definite smooth edge, keeled, and finely striate; spiral lines of the

early portion ornamented by rows of beadlike protuberances,

which in later growth may become confluent.

It has occurred at 10 stations in the Philippine area, as follows:

Sulu Sea, off western Mindanao; Sulu Archipelago, near Basilan

Island; vicinity of Jolo, Sulu Archipelago; Tawi Tawi Group; off

northern Cebu; off eastern Mindoro; and Jolo Sea.

This species was described by d'Orbignj'^ from ''la mer du Sud a

Rawack. " It is very abundant at three adjacent stations—D5132,

D5133, D5134, Sulu Sea, off western Mindanao. It is evidently

one of the species that Carpenter had from the Philippines, and can

be recognized in his description. There is considerable variation

in the thickness of the test and the following variety may be dis-

tinguished.

Operculina discoidalis—Material examined.

Cat.
No.
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OpermUni (Vsoidalif, v.ir. itivoluta— M'tterial exmnmed.

Cat.
No.
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Operculina elegans— Material examined.

Cat.
No,
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OPERCULINA VENOSA (FIchtel and Moll),

Nautilus venosus Fichtel and Moll, Test. Micr., 1798, p. 59, pi. 8, figs. e-h.

Nummulites venosa Chapman, Proc. Zool. Soc. London, 1395, p. 47.

Operculina venosa Chapman, Proc. Roy. Soc. Victoria, vol. 26, 1913, p. 173.

Amphistegina cumingii Carpenter, Philos. Trana., 1859, p. 32, pi. 5, figs. 13-17.

Nummulites cumingii H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 749, pi. 112, figs. 11-13; woodcut, fig. 22.—Baqcx, Proc. U. S. Nat. Mus., vol,

34, 1908, p. 166.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 39, pi. 14,

fig. 6.

—

Heron-Allen and Earland, Trans. Zool. Soc. London, vol. 20, 1915,

p. 739.

There is a well-marked development of this species in certain

parts of the areas, especially in shallow warm waters among the

islands. At some stations it is very abundant and shows well the

development of the species. Brady's figui'es in the Challenger

report illustrate the early stages of this species, but the Philippine

specimens show later characters. These consist of a broadening

of the test and the development of a thin flangelike portion at the

periphery. The edge of the test is marked by the development of

a round carina, which is finely longitudinally striate, similar to what
is found in other species of Operculina. Many of the specimens

have the sutural lines broader than those figured by Brady, and of

a very clear shell material, through which the supplementary canals

can be seen as white lines.

It has occurred at the following localities : China Sea, off southern

Luzon; Sulu Archipelago, near Basilan Island; vicinity of Jolo;

vicinity of Siasi; Tawi Tawi Group; off Romblon; off northern

Cebu; Sogod Bay, southern Leyte; and between Burias and Luzon,

Brady records this species in 95 fathoms (174 meters) from the

Philippine Islands from dredgings of the CTiallenger. It seems to be

limited to the Indo-Pacific region.

There are certain large specimens which seem to be microspheric,

in which the flangelike portion is greatly developed, which grow

to a size nearly 15 mm. in diameter.

Chapman (1913, above) mentions that "in my ovm. cabinet there

is a series of tests of this form from the East Indian Archipelago,

wliich shows extreme modifications, ending with the typical Oper-

culina.^' Also, according to Chapman, '' Operculina venosa is found

on parts of the Australian coast at the present day, in the neigh-

borhood of the Great Barrier Reef."

If this species, as it certainly seems, is an Operculina instead of a

species of Nummulites, it means that there are to-day no living

species of the latter genus which suddenly became so abundant in

the Eocene, As other genera of that period represented by com-
plex tests, such as Orthophragmina and Lepidocydina, have become
extinct, it is not strange that Nummulites may also have died out.
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Operculina venom— Material exnmmed.

Cat.
No.
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Heterostegina depressa, var. tubercalata— Material examined.

Cat.
No.
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Heterostegina suborbicularis—Materinl e-xamined.

Cat.
No.

Coll. of-

154%
15497
15498 !

15499
i

15500 J

15501
15502
15503
15504
15505
15506
15507
15508
15509
15510
15511
15512
1.5513

1.5514

15515
15516
15517
15518
15519
15520
15521
15.522

15523
15524

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M,

No. of

speci-

mens.

10+
1

1

8
7
7
10+
2
2
2
2
3
5

4
1

4
10+
1

4

10+
3

5

1

3
1

1

4

5
1

Station.

D5106.
D5109.
D5134.
D5138.
D5139.
D5141.
D5142.
D5143.
D5144.
D5145.
r5147.
1)5148.
D5149.
D5151.
Do 152.

1)5154.

D5179.
D5184.
D519S.
D5218.
D.5250.
D5255.
D5276.
D5296.
D5529.
D5572.
D5579.
D5580.
D5640.

T.,ocalit\

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

14 23 55 N.
14 03 45 N.
6 44 45 N.
6 06 00 N.
6 06 00 N.
6 09 00 N.
6 06 10 N.
6 05 50 N.
6 05 50 N.
6 04 30 N.
5 41 40 N.
5 35 40 N.
5 33 00 N.
5 24 40 K.
5 22 55 N.
5 14 50 N.
12 38 15 N.
10 18 30 N.
9 40 50 N.

13 11 15 N.
7 05 07 N.
7 03 00 N.

13 49 15 N.
13 40 09 N.
9 23 45 N.
5 31 26 N.
4 54 15 N.
4 52 45 N.
4 27 00 S.;

120 32 33
120 16 30
121 48 00
121 02 30
121 02 30
120 58 00
121 02 40
121 02 15

121 02 15

120 59 30
120 47 10

120 47 .30

120 42 10
120 27 10

120 15 45
119 58 45
122 12 30
122 23 30
123 39 45
123 02 45
125 39 45
125 39 00
120 14 45
120 57 45
123 39 30
120 09 45
119 09 52
119 06 45
122 55 40

E..
E..
E..i
E..
E..
E..i
E..
E..
E
E..
E..,
E..
E..
E..
E..
E..
E-.
E..
E..
E..
E..
E..
E..
E..1
E.-i
E.-i
E..
E..!
E..i

37
10

25
20
20
29
21

19

19
23
21
17

10

24
34
49
37
565
220
20
23
100
IS

210
441
334
175
162
24

Character of
bottom.

Abundance.

75.7
49.8
53.9

53
52.3
55.3
55.8

gy. m .

.

CO
fne. s. .

.

CO. s.

CO. s.

CO. s

CO. s., sh. . .

.

CO. s., sh
I

CO. s !

CO., sh
I

CO. s., sh I

wh. s 1

CO. s., sh I

hrd. s
j

gn. m
I

gn. m
I

crs. s

CO. s

ift. m
sh., p., s.

.

m., s
I

gy. m., glob.

fae. s., Co. .

.

br. s.. Co
s., brk. sh...

Common.
Rare.
Rare.
Few.
Few.
Few.
Common.
Rare.
Rare.
Rare,
Rare.
Few.
Few.
Few.
Few.
Few.
Frequent.
Rare.
Few.
Frequent.
Few.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Few.
Rare.

Genus CYCLOCLYPEUS Carpenter, 1856.

CYCLOCLYPEUS GUEMBELIANUS H. B. Brady.

Cyclociypeus Carpenter, Philos. Trans., vol. 146, 1856, p. 555, pi. 30, figs. I and

3; Introd. Foram., 1862, p. 292.

Cyclodypeus guemhelianus H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881,

p. 66; Rep. Voy. CJiallenger, Zoologjs vol. 9, 1884, p. 751, pi. Ill, figs. 8o, 6

(young form).

Cyclodypeus carpentcri H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p.

67; Rep. Voy. Challenger, Zoolog3^ vol. 9, 1884, p. 751.

—

Lister, Philos. Trans.,

vol. 186B, 1895, pp. 437, 438, pi. 9, figs. 52-54.—Chapman, Journ. Linn. Soc.,

vol. 28, 1900, p. 22, pi. 2, figs. 6, 7; pi. 3, figs. 1-5.

Brady gave this species a name in the niallenfjer Report, but gives

almost no description. He mentions, however, that "some of these

specimens are almost unique amongst discoidal Foraminifera in the

point of size, presenting a diameter of 2^ inches (63 mm.)." Car-

penter's genus was founded on this large species, which comes from

"a considerable depth of water off the coast of Borneo." The
CJiallenger material gave little to add to the knowledge of this species.

However, it has been found occasionally since that time, as the

above references show. The Albatross dredged this species in great

quantity at D51 79, off Romblon, in 37 fathoms (68 meters) , and some of

these specimens were preserved in a large-mouthed fruit jar, in which
was a note saying that other specimens in the same dredging were too
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large to be placed in the jar. The largest specimens fully equaled

those described by Brady, and it is therefore the largest of the living

foraminifera and only equaled in size by a few fossil species of

Lepidocj/clina. The test is very thin and fragile and easily becomes
broken in the dredging.

It has occurred in large quantities at D5184, between Panay and
Negros, 565 fathoms (1,033 meters); D5356, North Balabac Strait,

58 fathoms (106 meters); and D5640, Buton Strait, 24 fathoms (44

meters) . It is evidently not a widely distributed species, and probably

represents one of those older types which are now only found living in

this particular region.

At station D5179, Avhere the species was so abundant, there are

specimens which have a secondary portion, due to a secondary out-

growth from near the center, so the specimens become composed of

three almost equal portions, one of these, however, usually at a greater

angle, so that the original plane of the surface can be seen.

Cydoclypeus guembelianus—Material exambied.

Cat.
No.
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The only station at which specimens were at all common is D5236
in 494 fathoms (903 meters), Pacific Ocean, east coast of Mindanao.

Taken as a whole the specimens are very typical in size and general

characters, at least for warm, comparatively shallow water. None
of the specimens has a greater diameter than 3 mm. The species

reaches its greatest development both in size and the amount of its

spread in colder waters. The finest specimens I have ever seen were

from the Arctic, while those of the colder parts of the North Atlantic

reach large dimensions.

In the general faunal area it is knoAvn from the Hawaiian Islands

(Bagg, Cushman) in the east to the Kerimba Archipelago, off south

eastern Africa (Heron-Allen and Earland), and Mauritius (Egger)

from southern Japan (Cushman) in the north to Raine Island, and

Kandavu (Brady). In nearly all cases it is noted that the specimens

from this region are of comparatively small size and rather close

coiled. I noted this in the Philippine material, and it is confirmed

by the following notes: ^^

Although tolerably abundant and widely diffused, the specimens are feeble, none

of them exhibiting the rapid increase in size of the outer convolution which is char-

acteristic of the species.

Heron-Allen and Earland: ^^

All the specimens are small and of the true Philippi type; none of the broad diver-

gent type * * * were found at Kerimba.

It may be that Costa's name ammonitiformis should be applied to

this smaller and more closely coiled form, and foliacea Philippi ap-

plied to the larger, more flaring form from colder and deeper water

elsewhere.

Cornuspira foliacea—Material examined.

Cat.
No.
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Description.—Test differing from the typical in the character of

the peripheral border, which is definitely thickened with a rounded
periphery.

Chapman described this form as a variety of O. carinata, but in

the Philippines it has seemed to be much more closely allied to

C.foliacea. It occurs but once at the same station with C. carinata.

Chapman's original notes are as follows:

In this variety the testa partake of the characters of both C. carinata Costa, sp., and

C. foliacea Philippi, sp. The test, although increasing rapidly in width, as in C.

fohacea, is, however, depressed on the sides, and even tends to become concave, as in

typical examples of C. carinata. The larger specimen of the varietal form has a diam-

eter of 1.23 mm.
Forty miles south of Cape Wiles (South Australia, lat. 35° 35' S.; long. 135° 15' E.)

100 fathoms. Two examples, identical in varietal form.

The variety has occurred in the Albatross Philippine material at

seven stations, ranging in depth from 135 to 700 fathoms (247 to

1,280 meters), the average 415 fathoms (759 meters). Bottom
temperatures given at four of these stations range from 49.3° F. to

59^ F. (9.6° C. to 15° C), the average 53.7° F. (12.1° C). The
localities include China Sea, off southern Luzon; off northwestern

Panay; east coast of Luzon; between Siquijor and Bohol Islands;

between Negros and Siquijor; and in the region southward it has

occurred south of Patiente Strait and off Bouro Island.

This probably is a widely spread species in the Indo-Pacific region

in water of 100 fathoms (183 meters), or more from the various

records now known.
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but one are within the Archipelago, and range in depth from 78 to

569 fathoms (143 to 1,040 metere); bottom temperatures range from

41.2° to 59.0° F. (5.1 to 15.3° C). These stations embrace the

following general localities: Off Romblon; western Bohol; Panay;

Verde Island Passage; off southern Luzon; eastern Luzon; off Min-

danao; between Siquijor and Bohol; Negros and Siquijor; and Sulu

Sea.

A few specimens were found at D5590, Sibuko Bay, Borneo, in 310

fathoms (567 meters), bottom temperature 44.3° F. (6.8° C).

Heron-Allen and Earland ^* note that in their material from the

Kerimba Archipelago "two or three distinct types occur" and give

notes on the various forms. It probably indicates that if this and

other widely distributed species are closely studied various forms

may be distinguished.

Cornuspira involvens— Material examined.

Cat.
No.
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in 340 fathoms (622 juotors), bottom temperature 52.3° F. (11.2'*

C), both north of Tawi Tawi.

Comtispira invohens, var. substriatula—Material examined.

Cat.
No.
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CORNUSPIRA CARINATA (CoeU).

Plate 77, fig. 6.

Operculina carinata Costa, Atti. Accad. Pont., vol. 7, 1856, p. 209, pi. 17, figs. 15,

a, b.

Cornxispira carinata Seouenza, Atti. Accad. Gioenia di Sci. Nat., vol. 18, 1862,

p. 93.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 201, pi.

11, figs. 4a, b.—^Egoer, Abh. kon. bay. Akad. Wies. Miinchen, CI. II, vol. 18,

1893, p. 247, pi. 3, figs. 16, 17.—Sidebottom, Journ. Roy. Micr. Soc, 1918, p. 11.

Description.—Test close-coiled, not flaring, increasing regularly in

diameter; tube somewhat compressed laterally, the sides convex; pe-

ripheral margin with a thin but sharply defined narrow keel; surface

smooth, aperture broadly elliptical.

Diameter up to 3 mm.
This is not a common species in the Pacific from the available

records, yet its occurrence in the Philippine region at several stations

with the records from off Raine Island, Torres Strait, 155 fathoms

(283 meters), rare (Brady), and off the east coast of Australia in 465

fathoms (850 meters) (Sidebottom), show that it is well distributed

in the Indo-Pacific. Egger recorded it from western Australia, from

Mauritius, and from near New Amsterdam, extending the distribu-

tion westward across the Indian Ocean.

In the Albatross Philippine dredgings there are records from ten

stations, ranging in depth from 297 to 890 fathoms (543 to 1,628

meters). These are off Baylayan Bay; Sogod Bay, southern Leyte;

off northwestern Panay; west coast of Luzon; off northern Mindanao;

north of Tawi Tawi; and to the southward off Darvel Bay and Sibuko

Bay, Borneo.
Comuspira carinata— Material examined.

Cat.
No.
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Description.—"Test discoidal, biconcave, peripheral edge nearly

square; convolutions very numerous and very narrow near the center;

spinal septal wall thick, and marked externall}^ by a raised limbate

line.

"Diameter, one-fiftieth of an inch (0.5 mm.) or rather more."

Brady described this species from specimens dredged in the "warm
area" of the Faroe Channel. It is known from the work of Howchin,

and especially that of Chapman, to be "to be the most abundant of

the Oomusinrae in the Tertiaries of southeastern Australia." Egger

records it in recent dredgings from Gazelle stations off Mauritius and

off western Australia. Therefore it is not surprising to find it present

in the Albatross Philippine material.

The specimen figured by Brady has a broader and more irregular

thickening than our specimens. The few I have had agree very

closely with that figured by Chapman as noted in the reference above.

Except for this difference the specimens are very much alike. They

were microspheric, as were Brady's and Chapman's figured speci-

mens. The squarely truncate peripheral margin is very evident.

The species was rare at two stations—D5236, off the east coast of

Mindanao in 494 fathoms (903 meters), and D5348, Palawan Passage,

in 375 fathoms (686 meters).

Comtispira crassisepta—Materials examined.

Cat.
No.
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that of D5236, wliero the specimens were most frequent. Some of

the specimens are fine and large but all were very typical.

In the Indo-Pacific region the species is known from off Funafuti

(Chapman), off western Australia (Egger), and off the east coast of

Australia (Sidebottom).

A part of the material referred by Sidebottom to Spiroloculina

nitida d'Orbigny^^ seems to be ptJialmidium inconstans, especially

figure 6, which is very typical. This may be compared to the figure

I have given^^ of the optical section.
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SPIROLOCULINA CANALICULATA d'Orbigny.

Plate 80, figs. 3 a, b.

SpirolocuKna canaliculata d'Orbiony, Foram. Foss. Vienne, 1846, p. 2G9, pi. 16,

figs. 10-12.—CusHMAX, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 30, pi. 4,

figa. 1-3.

Spiroloculina impressa H. B. Brady (not Terquem), Rep. Voy. Challenger, Zo-

ology, vol. 9, 1884, p. 151, pi. 10, figs. 3, 4.

This species is characterized hj the deeply concave periphery

between the sharply extended sides of the chambers.

It occurs in characteristic form at 24 stations in the region, ranging

in depth from 18 to 1,262 fathoms (33 to 2,309 meters), the average

204 fathoms (373 meters). Bottom temperatures for the 10 stations

recorded range from 44.3° to 75.7° F. (6.8° to 24.2° C), with the

average slightly less than 57° F. (13.8° C).
The stations at which it is recorded as common are in depths, for

the most part, of less than 100 fathoms (183 metei"s). At the others

the specimens were usually few.

The following general localities are represented: Sulu Sea, off west-

ern Mindanao; about the Tawi Tawi group and near Basilan; China
Sea, off southern Luzon and off Formosa; Palawan Passage, between
Loyte and Mindanao; off Romblon; off eastern Panay; off northern

Cebu; Sogod Bay, southern Leyte; east of Masbate; between Burias

and Luzon; between Marinduque and Luzon; between southeastern

Mindoro and Verde Island Passage. These localities cover the

Archipelago very we)! except the open Pacific coast. Southward a

few specimens were fomid at stations in Darvel Bay and Sibuko Bay,

Borneo, and from Pitt Passage.

Spiroloculina canaliculata— Material exmained.

Cat.
No.
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SPIROLOCULINA GBATELOUPI d'Orbigny.

Plate 78, figs. 4a, 6; plate 100, fig. 3.

Spiroloculina grateloupi d'Orbigny, Ana. Sci. Nat., vol. 7, 1826, p. 298.

—

Ter-
QUEM, M^ra. Soc. g6ol. France, ser. 3, vol. 1, 1878, p. 52. pi. 5, figs. 5, 6.—
WiESNER, Archiv. Prot., vol. 25, 1812, p. 208.—Cushman, Bull. 71, U. S. Nat.
Mus., pt. 6, 1917, p. 31, pi. 4, figs. 4, 5.

Spiroloculina excavata H. B. Brady (not d'Orbigny), Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 151, pi. 9, figs. 5, 6.—Heron-Allen and Earland,
Trans. Zool. Soc, London, vol. 20, 1915, p. 554.

The charactei-s of this species include a deeply excavate central

portion, great thickness at the periphery, elongate test; peripheral

margin broadly convex, the last-formed chamber projecting at both
ends of the test, the apertural end with a decided projecting neck
and phialine lip.

Both megalospheric and microspheric forms occur, the latter

reaching 3 mm. in length.

Brady's notes in the CliaUenger

Report are instructive in regard

to tliis species. Under S. exca-

vata he says

:

The most ' 'excavated " specimenB take

the somewhat elongate contonr repre-

sented in the drawings, and have the

final segment extending a little beyond
the rest of the shell. Such forms must be

18 sought chiefly in the shallow water sur-

FIO.S. 17, 18.—Spirocxjiina gkateloupi d'Orbigny. rounding the coral islands of the Pacific.

X 50. End VIEW3 SHOWING APERTURE AND TEETH. tt . •,,
1 171 1 J

17, FROM Albatross station dsi36. 18, from -tleron-AJJen and Ji(arland note
ALBATROSS D5136. j^ thclr material from the Ke-

rimba Ai'chipelago off southeastern Africa, under S. excavata.

The typical S. excavata has a nearly flat peripheral edge, but the bulk of our speci-

mens are very rounded * * *. This round-edged variety occurs at many stations.

From these notes and an examination of the Philippine material

and that from other tropical localities of the Pacific, it seems evident

that this species is very well represented if not the dominant species

of the genus in the Indo-Pacific. It certainl}'^ is different from S.

excavata, and may be later separated from S. grateloupi d'Orbigny.

It is the most common Spiroloculina in the Philippine region,

especially in shallow water, often occuring in great numbers and not

showing any great amount of variation. The microspheric form is

much larger and more excavate than the megalospheric.

It has been noted at 32 stations, aU but one in the Archipelago or

the China Sea, none of them off the Pacific coast in deeper water.

It is especially abundant in the shallow water about the Sulu Sea.

The only record in the deeper water to the southward is in Sibuko

Bay, Borneo.
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The depths range from 10 to 554 fathoms (18 to 1,012 meters),

the average, however, being about 70 fathoms (128 meters). The
bottom temperatures where given range from 43.3° to 75.7° F. (6.1° to

24.2° C), with the average 58.3° F. (14.6° C). This is too low,

however, as it is only from eight of the deeper stations. Both sets

of data show that the species is most at home in shallow, very warm
waters

.

Spiroloculina grateloupi—Material examined.

Cat.
No.

No.ofI
Coll. of— speci-| Station.

mens.

10906
10907
10908
10909
10910

10911
10912
10913 I

10914
10915
10916

I

10917
10918
10919

1

10920
10921

i

10922
10923
10924
10925 I

10926 I

10927 I

10928
I

10929
10930
10931
10932
10933
10934
10935
10936

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M
U.S.N.M.
U.S.N.M,
U.S.N.M
U.S.N.M
U.S.N.M
U.S.N.M
U.S.N.M
U.S.N.M

10
2
1

2
7

3

2
1

10+
1

3

4
2
8
1

1

1

10+
2

D5097.
DolOO.
D5106.
D5110.
D5133.

D5134.
D5136.
D5138

.

D5139

.

1)5145.
D5146.
D5US

.

D5149

.

D5152.
D5154.
D5156.
D51.57.
D5159.
D5179.
D5181

.

D5192.
D5201

.

D5212.
D.5217.
D5218.
D5220.
D5276.
D5277

.

1)5478

.

D5576.
D5592.

Locality.

14 10 15 N.;
14 17 15 N.;
14 23 55 N.;
13 59 20 N.;
Island ol!

Point, N.
miles.
6 44 45 N.;
6 04 20 N.;
() 06 00 N.;
() OG 00 N.;
6 04 36 N.;
5 46 40 N.;
5 35 40 N.;
5 33 00 N.;
5 22 55 N.;
5 14 50 N.;
5 12 50 N.;
5 12 30 N.;
5 11 50 N.;
12 38 15 N.;
11 36 40 N.;
11 09 15 N.;
10 10 00 N.;
12 04 15 N.;
13 20 00 N.;
13 11 15 N.;
13 38 00 N.;
13 49 15 N.;
13 50 55 N.;
10 46 24 N.
5 25 56 N.;
4 12 44 N.;
Jolo Jolo . . .

120 33 52 E.,
120 32 40 E..
120 32 33 E..
120 75 45 E..
Panabutan
52° E., 1.5

121 18 00 E.
120 59 20 E.
120 58 50 E.
121 02 30 E

.

120 59 30 E.
120 48 50 E.
120 47 30 E.
120 42 10 E.
120 15 45 E.
119 58 45 E.
119 55 55 E.
119 55 50 E.
119 54 00 E.
122 12 30 E.
123 26 35 E.
123 50 00 E.
125 04 15 E

.

124 04 36 E

.

123 14 15 E.
123 02 45 E.
121 58 00 E.
120 14 45 E.
120 13 45 E
125 16 30 E.

120 03 39 E .

.

118 27 44 E..

Depth
in

fath-

30
35
37
135
38

25
22
19
20
23
24
17

10
34
12
18
18
10
37
26
32
554
108
105
20
50
18
80
57
277
305

Bot- 1

teZ I

Character of

pera-
ture.

bottom.

gy. m., sh

.

gy. s

gy. m
dk. gy. m.
gn. m., s..

fne. s ,

s.,sh
s.,Co
CO. s

CO. s.,sh—
CO. s.jsh—
CO. s

Co.,sh
oh. s

52.8
59.9
63.1

58.6

fne. s.jSh
fne. s.,sh...

CO. s

hrd. s

m.jfne. s...

gn. s

gy.s. m....
gy.s.m....
crs. gy. s...

crs. s

sft. gn. m.

.

sh.,p.,s—
fne. s

sh
53.3
43.3 gn. m.

Abundance.

Few.
Few.
Common.
Few.
Common.

Common.
Few.
Few.
Few.
Common.
Few.
Few.
Few.
Common.
Few.
Few.
Few.
Common.
Few.
Frequent.
Frequent.
Few.
Rare.
Rare.
Conmion.
Few.
Common.
Common.
Common.
Common.
Common.
Common.

SPIROLOCULINA GR.iTELOUPI d'Orbigny, rar. INCISA. new variety.

Plate 78, fig. 5.

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

the chambers, the inner margin of the newly added chamber not

being equal to the outer margin of the preceding chamber, thus

leaving a distinct sharp ridge between each of two chambers as

added. This leaves a series of incised areas with high areas alter-

nating with them.

Distrihution—Type specimen (Cat. No. 10941, U.S.N.M.) from

Albatross station D5220, between Marinduque and Luzon, in 50

fathoms (91 meters). It has also occurred at six other stations:

Off Komblon; off western Samar; between Burias and Luzon;

Palawan Passage; and off Marinduc[ue.
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Tiiese seven stations ranged in depth from 20 to 106 fathoms

(37 to 194 meters), the average 64 fathoms (117 metei-s). The
bottom temperature is given for only two of the stations, averaging

nearly 70° F. (21.1° C).

Spiroloculina gratdoupl, var. indsa— Material examined.

Oat.
No.
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from Funafuti. The material from western Australia Sidebottoni

definitely refers to Challenger figures 12 and 13. Millett gives no

figure and simply says: "A few small specimens from both areas"

(Malay Archipelago).

With this more or less indefinite recording and the fact that the

specimens from a])out the British Isles do not seem related to the

Indo-Pacific material it would seem that there quite likely m.ay be

several species now going under this name. I would limit the name
to those specimens of the Indo-Pacific like figure 15 of the CliaUengtr

Report and possibly the figure 13, v/hich ma}'^ be an earlier stage of

the same.

In the Philippine material it has occurred at but one station, D5242,

off Pujada Bay, in 191 fathoms (350 meters).

Spiroloculina acuUmargo— Material examined.

Cat.
No.
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Spiroloeiilina tenuimargo—Material examined.

Cat.
No.
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This seems to bo distinct from S. nitida, and is very evidently a

tropical species. It has occurred in the Philippine material but once,

in a collection marked " Tacloban Anchorage." It is known from other

tropical parts of the Pacific and elsewhere.

Spiroloculina milletti—Material examined.

Cat.
No.
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merous, narrow, arched, tubular; the successive convolutions separ-

ated by deep depressions on both sides of the test, the interspace

being occupied by a thin, horizontal, shelly septum, which is some-
times wanting between the later chambers; aperture simple, circular.

Length, one twenty-second inch (1.2 mm.)."
Brady's material was from off the Ki Islands, 580 fathoms (1,061

meters); off Kandavu, Fiji, 610 fathoms (1,116 meters); and the

Mediterranean, 1,200 fathoms (2,200 meters). Egger records the

species from off West Africa, but his figure is difficult to make out.

Millett records it from the Malay Archipelago, and Chapman from
the lagoon at Funafuti. Sidebottom records it from off eastern

Australia, 465 fathoms (850 meters), and plate 1, figure 7, certainly

seems to be this species.

In the Philippine material dredged by the Albatross the species

has occurred in considerable numbers at D5236, Pacific Ocean, east

coast of Mindanao, in 494 fathoms (903 meters), and at six other

stations, the depths of all ranging from 230 to 565 fathoms (420 to

1,033 meters), with the average 409 fathoms (748 meters). Bottom
temperatures of six of these stations range from 40.1° F. to 52.9° F.

(4.5° C. to 11.6° C), with the average 45.7° F. (7.6° C). The local-

ities represented, besides the one already mentioned, are : Tawi Tawi
Group, Sulu Archipelago; off northwestern Panay; east coast of

Luzon; and to the southward, Sibuko Bay, Borneo, and Gulf of Boni.

My friend, Mr. Sidebottom, has sent me some specimens from the

coast of Ireland which were identified by Brady as this species.

They are much smaller than the Philippine specimens, less elongate,

and in one beautifully sectioned specimen there is no "shelly septum"
between the chambers. After seeing this material I am inclined to

think that the true S. tenuiseptata is largely an Indo-Pacific species.

One very characteristic feature in adults is the shape of the aper-

tural end of the chamber, which becomes free and takes a different

line of growth from the rest of the chambers, and also is apt to be-

come shorter than the half volution.

Spiroloculina tenuiseptata—Material examined.

Cat.
No.
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SPIROLOCULINA CIRCULAKIS, new species.

Plate 80, figs. 1, 2.

Description.—Test circular in face view, composed of a large num-
ber of chambers, narrow in face view; sides concave; periphery

slightly convex, broad, last-formed chaml)er only projecting a little

beyond the general circular contour of the whole test; sutures flush

with the surface, l)ut of clear shell material makmg them stand out

as darker lines; apcrtural end with a broad, low aperture, the edges

being slightly thickened and with a low tooth; surface smooth and

polished.

Diameter up to 1.5 mm.
Distribution.—^Type specimen (Cat. No. 10897, U. S. N. M.) from

Albatross station D5259, off northwestern Panay, in 312 fathoms (571

meters), bottom temperature 49.3° F. (9.6° C).

This is a beautiful species frequent at this station. Its circular

shape, concave sides, broad periphery, sutures forming a series of

concentric circles with the two zigzag lines when the chambers meet;

very broad low chambers and aperture, and the surface smooth and

poUshed, should easily distinguish this species. It was found no-

where else in the region, yet is frequent in the material from this one

station.

Spiroloculina circular is—Material examined.

Cat.
No.
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Spiroloculina orbia—Material examined.

Cat.
No
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from 162 to 901 fathoms (297 to 1,648 meters), the average about

498 fathoms (911 meters). Bottom temperatures of three stations

range from 38.2° F. to 55.8° F. (3.4° to 13.2° C), \\dth the average

temperature 45° F. (7.2° C). Other localities are east coast of

Luzon; Darvel Bay and Sibuko Bay, Borneo; and off Bouro Island.

This species is close to S. rolusta H. B, Brady, ^rom which it dif-

fers mainly in the apertural form and characters. It may be that

the material referred to 8. robusta in the Indo-Pacific should belong

to S. validus, and Brady 's name be used only for the Atlantic material.

A study of this will later be made to see if this may not be the fact.

Spiroloculina validus—Material examined.

Cat.
No.
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Distrihutiov.—Ty-pe specimen (Cat. No. 10980, U.S.N.M.) from

Albatross station D5236, Pacific Ocean, east coast of Mindanao, in

494 fathoms (903 meters), where the variety is very common.
In this variety the whole chamber is rounded, without the costae

of the typical form. In adult specimens the chambers decrease

in length and fail to make up the entire half volution as in the

typical.

Spiroloculina costifera, var. plena—Material examined.

Cat.
No.
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rounded; sutures distinctly depressed, wall ornamented with a regular

pattern of elliptical depressions, arranged in rows longitudinally,

the depressions of each row alternating regularly with those of the

adjacent rows.

Length up to 1 mm. or slightly more.

The species was described from Murray Island, on the Great

Barrier Reef of Australia, from shallow water. Its nearest relative

seems to be ^S. foveolata Egger, from which it differs very much in

shape and general appearance.

It was found in few numbers at five stations in 19 to 318 fathoms

(35 to 582 meters) ; bottom temperature at the only station given,

63.1° F. (17.2° C).

Spiroloculina elegans— Material examined.

Cat.
No.
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should have priority. It is one of the most unfortunate choices of

Brady, made in the Challenger Report, which has been blindly

followed by later writers.

As elsewhere in the tropics this species is common in the Philip-

pines, especially in shallow water. The stations range in depth from

10 to 305 fathoms (18 to 558 metere), the average being close to 90

fathoms (165 meters). It is most common at the shallower-water

stations. It is most frequent in the southern part of the Archi-

pelago about the shores of the Sulu Sea and occurs at one station in

Sibuko Bay, Borneo.

Spiroloculina antillarum— Material examined.

Cat.
No.
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Spiroloculina artillarum, var. angulata.—Material examined.

Cat.
No.
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Spiroloculina (?) convexiiiscula—Material examined.

Cat.
No.
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Description.—Test elongate, fusiform, the sides very different from

one another, one side flattened, the other deeply concave; chambers

with definite sutures which are flush with the surface: wall thin and

smooth; peripheral face somewhat concave, peripheral margin some-

what carinate, apertural enjl subacute; aperture elliptical, com-

pressed.

Length from 0.5 to 0.75 mm.
The distribution of this species includes two areas so far as is

known—the Mediterranean, represented by the types which Terquem
described, from the Pliocene of the Isle of Rhodes, and the recent

specimens from the Gulf of Marseilles (Schlumberger) and the Bay
of Palermo, Sicily (Sidebottom); the other the Pacific region. Here
Howchin and Chapman have found the species in the Tertiary of

Australia, and I have it in the recent material from the Philippines

and from off New Zealand.

The Philippine specimens are from four Albatross stations off

northern Cebu, 32 fathoms (59 meters); off southeastern Mindoro,

145 fathoms (265 meters); and China Sea, off Formosa, 148 and 340

fathoms (271 and 622 meters). The most typical specimens are

those off New Zealand.

Spiroloculina affixa—Material examined.

Cat.
No.
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peratures from 47.4° F. to 59° F. (8.5° C. to 15° C). The localities

are: China Sea, off southern Luzon; off western Bohol; and east of

Masbato.

This is another species known only from the Philippines and the

Indo-Pacific.

Spiroloculina arenaria—Material examined.

Cat.
No.
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Planispirina contraria—Material examined.

Cat.
No.
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Planispirina sphaera—Material examined.

Cat.
No.
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Vertebralina striata, var. reticulosa—Material examined.

Cat.
No,
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second gi-oup of species is that represented by Indo-Pacific species,

which occur characteristically in the South Pacific, about Australia,

northward to southern Japan, westward to the Hawaiian Islands, and

usually eastward through the Indian Ocean to the coast of Africa.

Such species are often widely distributed in shallow water, often occur-

ring in great numbers. The third group are those which seem to be

characteristic of this region, and may either represent local species or

more widely spread species which have not been recorded elsewhere.

These include some of the largest and most characteristic species of

the region.
QUINQUELOCULINA SEMINULUM (Linnnens).

Plate 88, figs. 4a-c.

Serpula seminulum Linnaeus, Syst. Nat., ed. 12, 1767, p. 1264, No. 791.

Quinqueloculina semivulum d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 303,

No. 44.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 44, pi. 11, fig. 2,

fig. 29 (in text).

Miliolina seminulum Williamson, Recent Foraminifera of Great Britain, 1858,

p. 85, pi. 7, figs. 183-185.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, p. 157, pi. 5, figs. 6a-c.

—

Heron-Allen and Earland, Trans. Zool. Soc.

London, 1915, vol. 20, p. 569, pi. 42, fig. 31.

There are numerous specimens which can be referred to this species,

but they are not common at any station, and are found, as a rule,

in the region of the Sulu Sea.

Specimens have occurred at 13 stations, ranging in depth from

18 to 159 fathoms (35 to 291 meters), the average depth being 40

fathoms (73 meters).

These localities repre-

sent the following : China

Sea, off southern Luzon;

Sulu Sea, off western

Mindanao; near Basilian

Island; off Jolo; and off

Tawi Tawi.

It has also occurred

rarely off northern Cebu

and in Buton Strait.

Specimens are re-

ferred to this species

from almost all parts of

the world, and, being

smooth and with few distinguishing characters, many species or

varieties have been placed under this name. Heron-Allen and

Earland record it from the Kerimba Archipelago, where, accord-

ing to them, it shows a great amount of variation. The largest

specimens from the Philippine region, when fully grown, measure

Figs. 19, 20.—Quinqueloculina seminulum (Linnaeus). X 20.

Feom Albatross station d5152. 19, specimen with the tip

OF THE tooth BECOMING BIFID. 20, SPECIMEN WITH THE TOOTH

FORKED AND MUCH BEOADENED TOWARD THE TIP.
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3 mm. ill length, are smooth, with a glossy surface, and are slightly

angled.

Quinqueloculina seminulum—Material e.vamined.

Cat.
No.
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deeper water in the regions to the south. It has been rare at the sta-

tions in the southern area where it is found.

The localities in the Archipelago are as follows: Tara Island;

China vSea, off southern Luzon; Balayan Bay; Sulu Sea, off western

Mindanao; oft" eastern Panay; between Panay and Negros; off north-

em Cebu; Sogod Bay, southern Leyte; off western Samar; east of

Masbate; between Bohol and Leyte; Pacific Ocean, east coast of Min-

danao; off northeastern Mindoro; Verde Island Passage; Malampaya
Sound, Palawan Island; Palawan Passage; between Samar and Leyte;

off northern Mindanao; between Siquijor and Bohol Islands; north of

Tawi Tawi; and to the southward in Darvel Bay, Borneo; Gulf of

Tomini, Celebes; and south of Patiente Strait.

Quinqv^loculina vulgaris—Material examined.

Cat.
No.

13636
13640
13641
13659
13643

1364.5

13644
13846
13648
13649
13647
13650
13651
13652
13655
13653
13637
13638
13639
13642
13660
13661
13662
13663
13664
13665
13666
13668
13669
13667
136.54

13656
13657
13658
13670

No. of

Coll. ot— speci-

mens

U.S.N.M,
U.S.N.M
U.S.N.M,
U.S.N.M,
U.S.N.M

U.S.N.M,
U.S.N.M,
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

2
4
1

1

10

10+
1

1

6
1

5

1

4

1

2
2
10+
2
3

5
1

1

1

2

10+
1

1

2

2

3
1

1

3

2

Station. Locality.

D5096.
D5100.
D5109.
D5120.
D5133.

D5181.
1)5182.
D5185.
D5192.
D5201.
D5206.
D5213

.

D5214.
D5230.
D5236.
D5260.
D5268.
1)5269.
D5278.
D5311.
D5342.
D534S.
D5481

.

D5512.
D5526

.

D5529.
D5572.
D5575.
D.5576.
D5579.
1)5580.
D5601

.

D5612.
D5630.

14 20 23 N.
14 17 15 N.
14 03 45 N.
13 45 30 N.
Island oil

120 34 15 E...
120 32 40 E...
120 16 30 E
120 30 15 E...
Panabutan

Point, N. 52°; E.,1.5miles.
123 26 35 E.
123 23 20 E.
122 18 30 E...
123 .50 00 E..
125 04 15 E..
124 42 40 E..
123 57 30 E...
123 37 15 E...
124 42 30 E...
126 56 52 E...
121 31 35 E...
120 57 15 E...
120 59 30 E...
120 17 15 E...
116 15 00 E...
119 17 24 E...
118 38 15 E...
125 17 10 E...
123 58 26 E...
123 45 30 E...
123 39 30 E...
120 09 45 E...
120 02 27 E...
120 03 39 E...
119 09 52 E...
119 06 45 E...
125 17 05 E...

38 00 S.; 121 45 40 E...
56 30 S.; 128 05 OOE..

Tara Island, P.I

11 36 40 N.
11 30 40 N.
10 05 45 N.
11 09 15 N.
10 10 00 N.
11 31 40 N.
12 15 00 N.
12 25 18 N.
10 01 50 N.
8 50 45 N.
12 25 35 N.
13 42 00 N.
13 39 50 N.
14 00 10 N.
21 33 00 N.
10 56 55 N.
10 57 45 N.
10 27 30 N.
8 16 02 N.
9 12 45 N.
9 23 45 N.
5 31 26 N.
5 28 30 N.
5 25 56 N.
4 54 15 N.
4 52 45 N.:

1 13 10 N.

Depth
in

fath-

oms.

28
35
10

393
38

26
24

638
32
554
32
80

218
118
494
234
170
220
102
88

14-25
375
61

445
805
441
334
315
277
175
162
765
750
569

Bot-
tom
tem-
pera-
ture.

F.

43.7
79.5

49.8

'52.'8

51.4
57.6
41.2
51.4

59.6

56.4

52.8
52.

3

53
52.3
52.3
53.3
55.3
55.8

Character of

bottom.

gy. m., s., sh.

gy. s

Co
gn. m., s...
gn. m., s. ..

m., fne. s...

fno. s., m...
gn. m
gn. s

gy. s., m...
gn. m
s., m., sh. ..

gn. m
gy. s

fne. gy. s—
gn. m., s

8.,P
fne. s., p . .

.

fne. s.,m.,sh
crs. s., sh.
gy.m....
Co., s....
s., sh., g..

gy. m., fne. s

gn. m., glob

gy. m., glob

Co., s

.

fne. s., Co..

.

br. s., Co....
s., glob., ptr.

Co., s., m ..

Abundance.

Rare.
Few.
Rare.
Rare.
Common.

Common.
Rare.
Rare.
Common.
Rare.
Few.
Rare.
Few.
Rare.
Rare.
Rare.
Common.
Rare.
Few.
Few.
Rare.
Rare.
Few.
Rare.
Rare.
Common.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.

QUINQUELOCULINA LAMARCKIANA d'Orbigny.

Plate 87, figs. 2, 3a-c.

Quinqiteloculina lamarckiana d'Orbigny, in De La Sagra, Hist. Fis. Pol. Nat,

Cuba, 1839, "Foraminifferes," p. 189, pi. 11, fige. 14, 15.
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This species seems to be very common in the region, occurring at

81 stations, ranging in depth from 12 to 1,560 fathoms (22 to 2,853

meters), the average being 215 fathoms (393 meters). Bottom tem-

peratures are given at 32 of

these stations, ranging from

41.1° to 76.3° F. (5.0° to

24.6° C), the average 53.8°

F. (12.1 C).

These stations cover the

Archipelago rather well, and

to the south occur in the

following localities: Sibuko

Bay, Borneo; Gulf of Tomini,

Celebes; Molucca Passage;

between Gillolo and Makyan
Island; between Gillolo and

Kayoa; Molucca Sea; and

Buton Strait.

The species may^ be dis-

tinguished by the very highly polished angular test, the aperture

flush with no i definite neck, and a single, simple tooth.

Quinqueloculina lamarckiana—Material examined.

Figs. 22, 23.—QtJINQIJELOCm-INA LAilARCKUNA d'Orbigny.

X 50. From Albatross station do220. 22, apertural

VrEW OF YOUNG SPECIMEN WITH SIMPLE ELONGATE TOOTH.

23, ADULT SPECIMEN "WHICH HAS DEVELOPED A BIFID TOOTH

AND A MORE ROUNDED APERTURE.

Cat.
No.
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Quinqueloculina lamarckiana—Material examined—Continued.

Cat.
No.

1105G
11057
11058
11059
11060
11061
11062
11063
11064

11065
11066
11067
11068
11069
11070
11071
11072
11073
11074
11075
11076
11077
11078
11079
11080
11081
11682
11083
11084
11085
11086
11087
11088
11089
U090
11091
11092
11093
11094
11095
11096
11097
11098
11099
11100
13573
13570
13571
13569

13572

13574
13575

Call of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.

No. of

speci-

4

1

10+
10+
1

1

10+
3
2

1

5
10+
10+
10+
5
3

7

10

D5213.
D5214.
D5217.
D5220.
D5227

.

D5255

.

D5259.
D5261

.

D5276.
D5277

.

D5301 .

D5277

.

D5311

.

D5313.
D5315.
D5338.
D5342.
D5348.
D5358.
D5369

.

D5370.
D5381

.

D5385.
D5398.
D5408.
D5419.
D5420.
D5423

.

D5424

.

D5425

.

D5428.
D5429.
D5443

.

D5446.
D5469.
D.5487.
D5523.
D5537

.

D5538 .

.

D5543 .

.

D5565..
D5569 .

.

D5585..
D5586 .

.

D5590 .

,

D5613..
D5571 .

,

D5618.,
D5621 .

.

D5627..
D5639 .

.

D5640 .

.

H4898..

Locality.

12 15 00 N
12 25 18 N,
13 20 00 N,
13 38 00 N.
12 53 45 N.
7 03 00 N.

11 57 30 N,
12 30 55 N.
13 49 15 N.
13 56 55 N.
20 37 00 N.
13 56 55 N.
21 33 00 N.
21 30 00 N.
21 40 00 N.
11 33 45 N.
10 56 55 N.
10 57 45 N.
6 06 40 N.
13 48 00 N.
13 44 15 N.
13 14 15 N.
13 24 50 N.
11 35 12 N.
10 40 15 N.
9 58 .30 N.
9 49 35 N.
9 38 30 N.
9 37 05 N.
9 37 45 N.
9 13 00 N.
9 41 30 N.
12 43 05 N.
12 43 51 N.
13 36 48 N.
10 02 45 N.
8 48 44 N.
9 U 00 N.
9 08 15 N.
8 47 15 N.
5 41 42 N.
5 33 15 N.
4 07 00 N.
4 06 50 N.
4 10 50 N.
42 00 S.

5 30 45 N.
37 00 N.
15 00 N.
06 00 N.

3 54 50 S
4 27 00 S.

7 43 45 N.. ___
Taralsland.P.I
TayabasGulf...

123 57 30
123 37 15
123 14 15
121 58 00
121 52 30
125 39 00
121 42 15
121 34 24
120 14 45
120 13 45
115 43 00
120 13 45
116 15 00
116 43 00
116 58 00
119 24 45
119 17 24
118 38 15
118 18 15
121 43 00
121 42 30
122 44 45
123 03 70
124 13 48
124 15 00
123 46 00
123 45 00
121 11 00
121 12 37
121 11 00
118 51 15
118 50 22
125 01 00
124 59 18
123 38 24
125 05 33
123 27 35
123 23 00
123 23 20
123 35 00
120 30 30
120 15 30
118 49 54
118 47 20
118 39 35
121 44 00
120 07 57
127 15 00
127 24 35
127 26 00
123 27 20
122 55 40
122 03 45

Depth
in

fath-
oms.

80
218
105
50

322
100
312
145
18
80

208
80
8S

150
148
43

14-25
375
39

106
159
88

327
114
159
175
127
508
340
495

1,105
766
241
300
500
732

254
256
162
243
303
476
347
310
752
334
417
298
22

1,560
24

221

Bot-
tom
tem-
pera-
ture.

51.4
63.1

49.3

58.6
50.5
58.6

53.6
54.4

56.4

54.3

62.4

55.4
54.5
59.0
49.8
50.4
49.4
49.7

51.3

Character of

bottom.

s.,m.,sh
gn.m
ers.gy.s
sft. gn. m...
gn.m
sft. m
gy. m.,glob.

.\bundance.

52.1

53.5
53.5
54.5
52.3
52.3
41.1
44.0
44.3

'52.'3

sh.,p.,s
fne. s

gy.m.,s....
fne. s

crs.s.jSh. .

.

s.,sh
CO. s.,sh

gy.m
co.s

ra
blc.s

sft.m
co.s
gy-m
gn.m
gn.m
gn.m

gy. ra'.jCo. s,,

co.s

gy. m..co. s.

gy-m
gn.m
CO. s..sh

gn.m
gn.m. (net)..

gn.m

gn.m
gn. m.,s.

s.,ptr.,sh.
co.s
gy-m
gy-m
gn. m.,s..
gv. m
gy-ni
gy. and bk.s,

gy-ra
s.,brk.sh
gy.m., glob..

Few.
Few.
Common.
Alxmdaiit.
Rare.
Rare.
Common.
Hare.
Rare.
Few.
Rare.
Few.
Common.
Common.
Common.
Few.
Few.
Few.
Common.
Common.
Common.
Common.
Rare.
Rare.
Rare.
Rare.
Rare.
Few.
Few.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Few.
Yew.
Rare.
Few.
Few.
Few.
Few.
Few.
Rare.
Few.
Rare.

QUINQUELOCULINA VENUSTA Karrer.

Plate 91, figs. 2a-c.

Quinqueloculina venusta Karker, Sitz. Akad. Wiss. Wien, vol. 57, 1868, p. 147,

pi. 2, fig. 6.—CusHMAN, Bull. 71, U. S. Nat. Mas., pt. 6, 1917, p. 45, pi. 11, fig. 1.

Miliolina venusta H. B. Brady, Rep. Voy. Challenqer, Zoology, vol. 9, 1884, p.

162, pi. 5, figs. 5, 7.

This seems to be a rare species in the Philippine region. It has

occurred at seven stations, ranging in depth from 21 to 340 fathoms

(39 to 622 meters), the average depth being 117 fathoms (201 meters).
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Bottom temperatures are given at only three stations, ranging from

52.3° to 59.0° F. (11.2° to 15.0° C.), the average temperature

54.9° F. (12.7° C).

These stations include the following localities: Sulu Archipelago,

off Siasi Island; off northern Cebu; China Sea, off Hongkong; be-

tween Cebu and Bohol; between Samar and Leyte; and north of

Tawi Tawi,

Quinqueloculina venusta— Material examintd.

Cat.
No.

13911
13912
13913
13917
13914
13915
13916

No. of

CoU. of— speci-

mens

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

Station. Locality.

D5U7 . .

.

D5192...
D.5311...
D.5313...
D5420...
D.5481...
D5.571 . .

.

5 41 40 N.; 120 47 10 E.
11 09 15 N.; 123 50 00 E.
21 33 00 N.; 116 15 00 E.
21 30 00 N.; 116 43 00 E.
9 49 35 N.; 123 45 00 E.
10 27 30 N.; 125 17 10 E.
5 30 45 N.; 120 07 57 E.

Depth
in

fath-
oms.

21

32
88
150
127
61

340

Bot-
tom
tem-
pera-
ture.

F.

53.6
59.0

Character of

bottom.

CO. s., sh.
gn. s

crs. s., sh.

s

s., sh., g..

s., sh

Abundance.

Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.

QUINQUELOCULINA PROCERA (Gog.9).

Plate 88, figs. 3a-c.

Miliolina procem Goes, Bull. Mus. Comp. Zool., vol. 29, 1896, p. 82. pi. 7, tij?B.

7-9.—SiDEBOTTOM, Joum. Roy. Micr. Soc., 1918, p. 6, pi. 1, figs. 11-14.

Quinqueloculina procera Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 45,

pi. 19, fig. 2.

At a single station, D5236, Pacific Ocean, off the east coast of

Mindanao, in 494 fathoms (903 meters), this species is very abundant

and typical. It was not seen elsewhere in the region.

Sidebottom records this form from off the east coast of Australia,

in 465 fathoms (850 meters), which is close to the Philippine station

in depth.

The origijial material of Goes was from off the Galapagos Island,

and I have recorded it from Albatross D3346, off the west coast of

the United States. From these scattered stations it would seem to

be widely distributed in comparatively deep water in the Pacific

Ocean.
QuinquelocuLina procera— Material examined.

Cat.
No.
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QUINQUELOCULINA APICULA, new species.

Plate 88. figs. 1, 2.

Description.—Test somewliat elongate, with five visible chambers,

the initial end of each chamber with a long, rounded, somewhat
pointed spine, which may be one-half the length of the chamber;

periphery bluntl}^ romided, surface smooth; apertural end slightly

truncate without a definite tooth; aperture lunar.

Length up to 2.2 mm.
Distribution.—Type specimen (Cat. No. 13868, U.S.N.M.) from

Albatross station D5236, in 494 fathoms (903 metei's), Pacific Ocean,

east coast of Mindanao.

This species, with test very peculiar, and long basal spine, which

appear often at both ends of the test, is not uncommon at this one

station, v/here so many other peculiar species have been taken.

QuinquelocuUna apicula—Material examined.

Cat.
No.
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QUINQUELOCULINA CBASSA d'Orbigny, var. SUBCUNEATA, new variety.

Plate 89, figs. 4a-c.

Miliolina crassa Heron-Allen and Earland (part) (not d'Orbigny), Trans.

Zool. Soc. London, vol. 20, 1915, p. 572, pi. 42, fig. 41 (not 37-40).

Description.—Test like the typical in ornamentation, but short

and the chambers wedge-shaped, almost sharp at the peripheral

angles.

Distribution.—Type specimen -(Cat. No. 13847, U.S.N.M.) from

Albatross station D5179, off Romblon.
This is evidently the variety figured by Heron-Allen and Earland

as ''small acute-edged variety," as above noted. It is found at

several stations. All the Philippine material which can be referred

to this species is of this variety.

The material has occurred at 13 stations, ranging in depth from

12 to 221 fathoms (22 to 405 meters), the average being 62 fathoms

(114 meters). The bottom temperature was given but for a single

station, 75.7° F. (24.2° C), where the depth was 37 fathoms (68

meters).

The localities are as follows: Vicinity of Romblon; Sulu Archi-

pelago; Tawi Tav/i Group; off Jolo; off western Mindanao; Verde

Island Passage ; off western Bohol ; and between Burias and Luzon.

Quinqueloculina crassa, var. subcuneata—Material examined.

Cat.
No.
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formed; the area slightl}^ back from the aperture smooth, the aper-

ture itself with a slightly everted lip, tooth simple.

Length 1 to 1,25 mm.
Distribution.—ly^Q specimen (Cat. No, 13836, U.S.N.M.) from

Albatross station D5570, north of Tawi Tawi, 330 fathoms (604 meters).

It also occurs off Romblon and off Jolo.

These stations are all, except the type station, in comparatively

shallow water, ranging in depth from 19 to 78 fathoms (35 to 143

meters). Bottom temperature in shallow water, 75.7° F. (24.2° C);
in deeper water, 52.3° F. (11.2° C).

Quinqiieloculina recta— Material examined.

Cat.
No.
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At the first of these stations, in 78 fathoms (148 meters), the species

was common, and occurred in few numbers at the others. D'Or-
bigny's type specimens came from the Mediterranean, as did those

of Schlumberger and Wiesner. Heron-Allen and Earland record it

from the Kerimba Archipelago, and our specimens extend its range

considerably.
Quijiqiuloculina disparilis—Material examined.

Cat.
No.
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Palawan Passage, in 43 fathoms (78 meters). This variety has been
noted from the Hawaiian Islands.

Quinqiteloculina bicomis var. elegans—Material examined.

Cat.
No.
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Sulu Sea, off southern Panay; near Basilan Island; off Jolo; off

Tawi Tawi; off Romblon; off eastern Panay; off northern Cebu; off

western Samar; east of Masbate; off southeastern Mindoro; Palawan
Passage; Malampaya Sound, Palav/an Island; Ragay Gulf, Luzon;

between Cebu and Bohol; and one station to the south in Darvel

Bay, Borneo. There are 35 stations at which material is found.

These range in depth from 18 to 400 fathoms (33 to 732 meters), the

average depth 95 fathoms (174 meters). The bottom temperatiu-e is

given at nine stations, ranging from 49.6° to 76. 3°F. (19.8° to 24.6° C),
the average temperature being 55.3° F. (12.9° C). As these are

from some of the deeper stations, the average temperature for the

entire number would probably be considerably higher. This is, then,

a species of comparatively shallow, warm waters of the tropics, and

should be found to be common in the warm area to the south under

similar conditions. At some of the stations, especially in the China

Sea off southern Luzon, and in parts of the Sulu region, it occurs very

abundantly, making up a considerable proportion of the bottom

samples.

Quinqueloculina curta— Material examined.

Cat.
No.

10997
10998
10999
11000
11001

11003
11004
11005
11006
11007
11008
11009
11010
11011
11012
11013
11014
11015
11016
11017
11018
11019
11020
11021
11022
11023
11024
11025
11026
11027
11028
11029

jNo. of

Coll. of— speci-

mens.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

10+
10+
10+
8

10+

U.S.N.M.
I
10+

Station.

D5096.
D5097.
D5100

.

D5105.
D5132.

D5133

.

10+
10+
10+
10+
6
10+
3
4

7
10+
7

I
I

6 '

10+
I10+ !

3 I

3

3

10+
1

6
2
1

10+
1

2

D5134.
D5143.
D5152.
D5178.
D5181

.

D5192.
D5210.
D5213.
D5261

.

D5276

.

D5277.
D5281.
D5315

.

D5336.
D5.338.
D5339.
D5342
D5348.
D5358

.

D5369

.

D5377.
Do381

.

D5382.
D5419.
D5426.
D5570.
D5579.

Locality.

14 20 23
14 19 15

14 17 15

14 43 55
Island

Point,
mile.

Island
Point,
miles.

6 44 45
6 05 .50

5 22 55
12 43 00
11 36 40
11 09 15

11 49 55
12 15 00
12 30 55
13 49 15

13 56 55
13 52 45
21 40 00
11 37 45
11 .33 45
11 22 00
10 50 55
10 57 45
6 06 40

13 48 00
13 26 00
13 14 15

13 15 20
9 58 30
9 12 00
5 32 15

i 54 15

N.; 120 34 15 E...
N.; 120 33 52 E...
N.; 120 32 40 E...
N.; 120 12 50 E...

off Panabutan
N. 15°; W., 0.30

off Panabutan
N. 52"; E., 1.50

48 00 E.
02 15 E.
15 45 E.
06 15 E.
26 35 E.
50 OOE.
28 05 E.
57 30 E.
34 24 E.
14 45E.
13 45 E

.

25 OOE.
58 OOE.
46 OOE.
24 45 E

.

12 OOE.
17 24 E.
38 15 E.
18 15 E

.

43 OOE.
19 OOE.
44 25 E.
45 30 E.
46 OOE.
28 OOE.
12 57 E

.

09 52 E.

Depth
in

fath-

oms.

25
19
34
78
26
32
50
80
145
18
80

201
148
46
43
52

14-25
375
39
106
400
88
128
175
27

330
175

Bot-
tom
tem-
pera-
ture.

Character of

bottom.

58.6
50.4
54.4

56.4

54.4

gn. m., sh.,s.

gy. m.,sh.,s
gy.s

52.3
55.3

1. m., s..

a. m., s—
fne. s.

wh. s

fne. s

m., fne. s...

gn.s
fne. gy. s...

s., m., sh...
s., m
sh., p., s

—

fne. s

dk. gy. s...
s., sh
s., m
CO. s., m

gy. m.
CO. s...

bk. s

sft. gn. m.

gy. m., s....

fne. gy. s...

fne. s.,glob.

fne. s., Co..

Abundance.

Common.
Abundant.
Abimdant.
Common.
Abimdant.

Abundant.

Abundant.
Common.
Common.
Common.
Common.
Comhion.
Few.
Few.
Common.
Common.
Common.
Rare.
Few.
Common.
Common.
Common.
Few.
Few.
Few.
Few.
Rare.
Few.
Few.
Few.
Common.
Rare.
Rare.
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QUINQUELOCULINA BICARINATA d'Orbigny.

Plate 86, figs. 2, 3; plate 100, fig. 7.

Quinqueloculina bicannata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 302, No. 35.

—

Terquem, Mem. Soo. g^ol. France, 8er. 3, vol. 1, 1878, pi. vii (xii), figs. lOa-c.

In the Philippine material there is a very widely distributed

species which is characterized by two somewhat rounded carinae at

the outer border of each chamber. These are apparently identical

with the Q. hicarinata d'Orbigny, as figured b}^ Terquem. It forms

one of the characteristic species both in the Archipelago and south-

ward in shallow water. It is always short and broad, the central

part especially bicarinate, but the carinae often coalescing toward

either end. It is occasionally slightly striate, but it is not the same

as Q. cuvieriana. It was recorded at 41 stations in the area, ranging

in depth from 10 to 1,262 fathoms (18 to 2,309 meters), the average

depth 104 fathoms (191 meters). Bottom temperatures are given

for six stations, all of them in the deeper water. These range from
52.3° to 56.4 F. (11.2° to 13.5° C).

The stations for this species range well over the Archipelago and

in the Sulu Sea, and to the southward in Darvel Bay, Borneo; Pitt

Passage; and Buton Strait.

Quinqueloculina bicarinata— Material examined.

Cat.
No.

13568
13527
1352S
13.529

13530
13531
13532
13533
13534
13535
13536
13537
13.53S

13539
13540
13541

13542
13543
13544
13545
13546
13547
1354S
13549
13550
13,551

13552
13553
13554
13555
135,56

13557
13558
13,5.59

13560
13561
13562
13.563

13.564

13.567

13566
13565

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
.U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of
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QUINQIJELOCULINA FKRUSSACIl d'Orbign>.

Plate 90, {\gs. 2a-c.

Quinqueloculina ferussacii d'Orbigny, Ann. Sci. Nat., vol'. 7, 1826, p. 301, No.

18.—CusHMAN, Bull. 71, U. S. Nat. Mas., pt. 6, 1917, p. 50, pi. 19, figs. 3, 4.

Miliolina fenissacii tl. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p.

175, pi. 113, figs. 17, o, b.—MiLLEiT, Joiuii. Roy. Micr. Soc, 1898, p. 507, pi.

12, figs. 6, 7.

—

Heron'-Allex and Earland, Trans. Zool. Soc. Lomlon, vol.

20, 1915, p. 578.

Specimens with the projecting slender neck and the acute marginal

carinae typical of this species were found at a few stations, but

never in any quantity. Of the seven stations at which this species

is recorded the depth ranges from IS to 148 fathoms (33 to 271

meters), the average being 61 fathoms (112 meters). Bottom
temperature was given for the deepest station 54.4° F. (12.4° C);

none of the others are given. Tlierefore the average would be much
above this figure. The localities are as follows: China wSea, off

southern Luzon ; Sulu xVrchipelago, off Tawi Tawi; vicinity of Rom-
blon; off eastern Panay; off northern Cebu; Gulf of Davao; and

China Sea, off Formosa. Specimens were frequent at two of the

shallower stations and rare at the others. Hei;on-Allen and Earland

record it "not widely distributed, but verv fine and typical examples

occur at several stations, though not in any numbers." They also

mention that the form figured b}^ Brady*" '' represents a type which is

of much more frequent occurrence (than d'Orbignj^'s type) in tropical

gatherings, having long, narrow chambers with little curvature,

produced tubular neck, and strong, acute, marginal, facial carinae."

This evidently is the same as the form that we have had from the

Philippines.

Quinqueloculinaferussacii—Material examined.

Cat.
No.
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species of d'Orbigny's, described in 1826, for recent material of his

from the Gulf of Marseilles. I have referred to it in a recent paper

(Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 53), tropical and subtrop-

ical material from the North Pacific, from the Hawaiian Islands,

Japan, Hongkong, and Manila Bay. Its surface has a peculiarly

individual character, rugose, not from accretions of extraneous mat-
ter, but from what seems an eroded character; the test, especially

the outer wall, being conspicuously pitted and rugose. This char-

acter persists at various ages, and in the whole series of adults from
numerous stations, in fact, it is one of the most characteristic species

of the Philippine material. Heron-Allen and Earland in their

Kerimba paper " refer to this species as related to Q. contorta:

Almost universally distributed, abundant, and attaining very fine proportions at

some stations, especially at stations 9, 12, and ?X. There is, as usual, a considerable

number of specimens passing into M. sclerotica, the essential difference§ between these two species being the nature of the superficial test. At
station 1 the individuals all closely resemble the figure of Quinque-

loculina rugosa given by Fornasini from the "Planches in^dites" (F.

1905, Mem. Accad. Sci. Bologna, ser. 6, vol. 2, pi. .3, fig. 13) but they

Fig. 24.—Qunj- have a porcellaneous texture, although, like all other specimens of M,
QUEi-ocuLiNA coutorta, the surface is matt. The nature of the shell of Q. rugosa

d'Orbigny Ea^st remain piu-ely speculative, the species having its origin in a

Aperture nomen nudum, the "Planche in^dite" giving practically no guide to
AND uNDi- tj^e texture. Schlumberger has identified d'Orbigny's specific name

TOOTH OF ''"'^^^^ with specimens from Marseille (M^m. Soc. Zool. p. 68, pi. 4,

EARLYSTAGE. (uot 2), figs. 91-93, text figs. 18, 19), which differ considerably from
X 150, FROM tiie "Planch^ in^dite" in external characteristics, but which are de-

s T A T I ON scribed as ha^^ng a rough surface ("Tdte d'apparence rugose"); they

D5164. appear, therefore, to be a form of M. sclerotica.

However, in the Philippine material Q. contorta occurs at several

stations, but in all cases of depths from 200 to 300 fathoms (366 to

549 meters) or more, and while it has the matt surface it is never, in

this material, to be confused with what I have here called Q. rugosa.

Moreover, the two are not found together at any station—a fact

which seems rather remarkable. Q. rugosa is more at home apparently

in shallow water, for it is there that specimens were most abundant

and of the largest size. It is not related to Q. sclerotica Karrer, as

the rugose character is not due in Q. rugosa to accretion of other

material, as in Q. sclerotica, but results from the peculiar character

of the original v/all, as already noted. It would seem to be a species

characteristic of comparatively shallow warm waters of the Mediter-

ranean and Indo-Pacific regions. Wiesner notes the relations of

Q. rugosa and Q. contorta in the material from the Adriatic.

The Philippine records include 16 stations, ranging in depth from

18 to 375 fathoms (33 to 686 meters), the average depth being 55

« Trans. Zool. Soc. London, 1915, vol. 20, p. 576.
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fathoms (100 meters). Bottom temperatures are given at but three
stations, ranging from 56.4° F.(13.5° C.) at the deepest station to

79.5° F. (26.3° C.) at 38 fathoms (70 meters). The average tem-
perature for all stations undoubtedly would be around 75° F.
(23.8° C). These stations include the follov.dng localities: Jolo
Sea; Palawan Passage; China Sea off southern Luzon; between
Marinduque and Luzon; off northern Cebu; northeastern Panay;
vicinity of Romblon; Sulu Sea; Tawi Tawi Group, and off western
Mindanao. It did not occur at all in the regions to the south, prob-
ably because of the depth of water.

Quinqtieloculina rugosa—nnaterial examined.

Cat.
No.
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Quinqueloculina pohjgona— Material eoMmined.

Cat.
No.
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tions range from between 52.2° F. to 54.3° F. (11.2° C. to 12.3° C),
the average being 52.7° F. (11.4° C).
No specimens referred to this species occurred at less than 200

fathoms, while most of the specimens of Q. rugosa occurred in much
shallower water. The surface in typical Q. contoHa is smooth and
matt, and is very different from the pitted surface of Q. rugosa.

The stations for Q.contorta are in the following localities: Off north-

ern Mindanao; off Jolo; between Jolo and Tawi Tawi: north of Tawi
Tawi; and off western Mindanao, all of the stations but the first being
in the Sulu Sea, where dredgings were made in comparatively deep
water. Heron-Allen and Earland record it as abundant in the

Kerimba Archipelago.

Quinquehculina contorta—Material examined.

Cat.
No.
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This is similar in some respects to one of Heron-Allen and Ear-
land's figures of Q. Icerimbatica.^^

Both the young and adult are very different from any of the

other reticulate forms of the Philippine material.

QUINQUELOCULINA RETICULATA (d'Orbigny).

Triloculina reticulata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 299, No. 9.

Quinqueloculina reticulata Karrer, Sitz. Akad. Wiss. Wien, vol. 44, 1861, p. 449,

pi. 2, fig. 5.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 55, pi. 16, figs. 1-3.

Miliolina reticulata Parker, Jones, and Brady, Ann. Mag. Nat. Hist., ser. 4,

vol. 8, 1871, p. 249, pi. 8, fig. 18.—H. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 177, pi. 9, figs. 2-4.

—

Schlumberger, M^m. Soc. Zool. France,

vol. 6, 1893, p. 214, text fig. 25, pi. 2, fig. 62.

To this species are referred several specimens, which are found at

a number of stations, with periphery and reticulations at the sides

somewhat like Q. sagra d'Orbingy but not bicarinate. A study of

the West Indian shallow-water material, together with d'Orbigny's

Cuban Monograph, shows that Q. reticulata in the West Indies is a

very definite species and similar in general characters to that re-

ferred to here, but not including the various reticulate forms or

species which are referred to this name by various a,uthors.

Typical material occurred at 15 stations, ranging in depth from
17 to 303 fathoms (31 to 554 meters), the average being 76 fathoms

(139 meters). Bottom temperatures are given at two stations;

these are 52.3° F. (11.2° C), and 53.3° F. (11.8° C); as both repre-

sent the deepest stations in the series, the average for the shallower

water stations woidd probably bring this up to 75° F. (23.8° C.)

at least. All but one of the stations are in the Ai-chipelago proper,

most of them in the Sulu region. It has occurred in the Sulu Archi-

pelago, off Jolo, off Siasi, and off Tawi Tawi; also off northern Cebu,

between Burias and Luzon; Verde Island Passage; and to the south-

ward in Buton Strait, where it occurred at 24 fathoms (44 meters),

showing that the species is probably widely distributed there if

shallow-water material were obtainable.

Quinqueloculina reticulata—Material examined.

Cat.
No.
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QUINQUELOCULINA ALBATROSSI, new species.

Plate 85, figs. ia-c.

Description.—Test large, quinqueloculine througliout, elongate,

oval; in the young the chambers with rounded angles on the periph-

ery, later becoming convexly rounded, ornamentation consisting of

very numerous fine reticulations, regularly arranged in the young

specimens, the reticulations gradually being limited to the sides of

the chambers and the peripheral face becoming smooth, and finally

the entire chamber smooth; the reticulations show in places near the

inner margin or not at all; aperture rounded slightly, if at all, above

Figs. 25-33.—QuiNQUELOcm-iNA albatrossi, new species. X 50. Various stages in the
DEVELOPMENT OF THE APERTURAL CHARACTERS. 25, A SIMPLE TOOTH IN A GENERALLY
ROUNDED APERTURE. 26-29, A BIFID TOOTH, THE APERTURE GRADU.VLLY ASSUMING AN IR-

REGULAR FORM BY THE DEVELOPMENT OF PROCESSES AND REENTRANTS. 30, ONE ARM OF

THE BIFID TOOTH BROADENING, THE OTHER ALREADY JOINED TO THE SIDE OF THE APERTURE.

31, 32, STAGES IN THE BROADENING OF THE TOOTH AFTER THE CENTRAL OPENING IS ENTIRELY

SURROUNDED. 33, A LATER STAGE VraERE THE SIDES HAVE FUSED INTO THE PROCESSES

LEAVING A CENTRAL APERTURE AND SIX SUPPLEMENTARY ONES ABOUT IT.

the base of the preceding chamber; the margin with a thickened lip,

and in the adult a bifid tooth.

Length up to nearly 3 mm.
Distribution.—Type specimen (Cat. No. 13877, U. S. N. M.) from

Albatross station Do 133, Sulu Sea, off western Mindanao, 38 fathoms

(70 meters).

Specimens have been found in the material from the following gen-

eral localities: China Sea, off southern Luzon; Sulu Sea, off western

Mindanao, near Basiian Island, off Jolo, off Tawi Tawi; off Romblon;

off northern Cebu; off western Samar; Gulf of Davao; China Sea,

off Formosa; between Cebu and Bohol; between Samar and Leyte;

between Negros and Siquijor; Tara Island; and to the south at two

stations in Buton Strait.

These stations range in depth from 18 to 500 fathoms (33 to 914

meters), the average 87.8 fathoms. Bottom temperatures are given

but for eight stations, ranging from 52.9° F. to 79.5° F. (11.6° C. to
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26.3° C.) ; the average temperature, 63.2° F. (17.3° C). As these are

mostly from the deeper stations, the awrage temperature would prob-

ably be around 75° F. (23.8° C). Altogether it has occuiTed at 31

stations, and at many of them abundantly; therefore it is one of the

characteristic species of the region. This is one of the fine large

species dredged by the AJhatross, and is abundant in the Philippine

Archipelago, and probably in the region southward in shallow water.

It is very distinctive at all ages, and can hardly be confused v/ith

any other reticulate species, as the v^ry fine sculpture resembling

SpiroJoculina elegans are not so much reticulations as regular lozenge-

shaped and elliptical depressions of the surface, in many of the speci-

mens the wall betv.'een each series of depressions being as Avide as

the depressions themselves. The progressive smoothness of the pe-

ripheral margin and the retention of the sculptm'c proximally is just

the opposite condition of Q,. lieHmhatica, var. 'plnlipinnensis. Some
of the large smooth adults would not be thought related to the re-

ticulate group but for the large series of stages and b}^ cutting l)ack

to the earlier chambers.

Quinqueloculi'iia albatrosd—Material examined.

Cat.
No.

13871
13S72
13873
13874
13875
13876

13877
13878

13879
13880
13881
13882
13883
13884
13885
13886
13887
13888
13890
13889
13891
13892
13893
13894
13895
13896
13897
13898
13899
13900
13901
13902
13903

Coll. of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

^U.S.N.M_

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci-

mens

5
in+
10+
10+
1

10+

10+

3

10+
10+
2

8
1

10+
2

b
10+
4
10+
7
5
1

1

3
10+
1

10
3

3

Station. Locality.

D5096.
D5097.
D5105.
D510G.
DSllO.
D5132.

D5133..

D5134..
D5137..
D5142..
1)6144..
n5145..
D5147..
D5151..
D5152..
1)5162..
1)5172..
D5179..
D5178..
D5192..
D5210..
1)5250..
D5255..
D5276..
1)5315..
D5419..
D5469..
D5478..
D5538..
1)5640..
r>5'342..

14 20 23 N.; 120 34 15 E...
14 19 15 N.; 120 33 52 K...
14 43 55 N.; 120 12 50 K...
14 23 55 N.; 120 32 33 K...
13 59 20 N.; 120 75 45 E...
Island oflfPanabutan
Point, N.; 15° W., 0.30
miles.

Island off Panabutan
Point, N.; 52° Y.., 1.50

miles.
6 44 45 N.; 121 48 00 K...
6 04 25 N.; 120 58 30 E...
6 06 ION.; 121 02 40 K...
6 05 50 N.; 121 02 15 K...
6 04 SON.: 120 59 30 E...
5 41 40 N.; 120 47 10 E...
5 24 40 N.; 120 27 15 E...
5 22 55 N.; 120 15 45 E...
5 10 00 N.; 119 47 30 E...
6 03 15 N.: 120 35 30 E...

12 38 15 N.; 122 12 30 E...
12 43 00 N.; 122 06 15E...
11 09 15 N.; 123 50 00 E...
11 49 55 N.; 124 28 05 E...
7 05 07 N.; 125 39 45 E...
7 03 00 N.; 125 39 00 E...

13 49 15 N.; 120 14 45E...
21 40 00 N.; 116 58 00 E...
9 58 30 N.; 123 46 00 E...

13 36 48 N.; 123 38 24 E...
10 46 24 N.; 125 16 30 E...
9 OS 15 N.; 123 23 20 E...
4 27 00 S.; 122 55 40 E...
4 31 40 S.; 122 49 42 E .

.

Tara Island, P.I

Deptb
in

fath-
oms.

28
30
25
37
135
26

25
20
21
19
23
21
24
34
230
318
37
78
32
50
23
100
18

148
175
500
57

256
24
37

Bot-
tom
tem-
pera-
ture.

59.0

79.5

52.9

'75." 7'

76.3

M.4
54.5

Character of
bottom.

gy. m.,s. sh,

gy. m.,s.sh.

gy.m
dk. gy. m...
en. ra., s

gn. ra.,s. ..

fne. s

s., sh
CO. s., sh
CO. s

CO. s., sh
CO. s., sh. . ..

CO. s., sh
wilt, s

crs.s.,brk.sh.

fne. s.,sh
hrd. s

fne.s
gn. s

fne. gy.s
ro. s

sft. m
sh., p. s

s., sh
gn. m
gn. m
.sh

gn. m., s...
s., brk. sh..
gy-m

AVmndance.

Frequent.
Common.
Common.
Common.
Rare.
Abundant.

Common.

Few.
Common.
Common.
Rare.
Frequent.
Rare.
Common.
Few.
row.
Few.
Few.
Few.
Common.
Few.
Common.
Few.
Few.
Rare.
Rare.
Few.
Common.
Rare.
Common.
Few.
^e^^•.
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QUINQUELOCTSLINA KERIMBATICA (Heron-Allen and Earland).

MUiolina parleri Millett, Joum. Hoy. Micr. Soc, 1898, p. 507, pi. 12, fig. 4.

M!liolinakerimbaticallEROT<i-Ai.hEN and Earland, Trans. Zool. Soc. London, vol.

20, 1915, p. 574, pi. 43, figs. 13-23.

The following is the original description:

Te.st free, quinqueloculiue. The walls of the chambers thick, irregularly furrowed
in all directions with broad, deeply gouged-out channels, running obliquely and irreg-

ularly across the face of each chamber and generally connecting with a deeper straight

furrow excavated down the peripheral edge. This straight peripheral furrow, when
exposed on an earlier chamber in the center of the test by the quinqueloculine
arrangement of the shell, affords a A'ery striking appearance by contrast with the
transverse furrows on the surface of the surrounding chambers. Aperture large and
furnished with a prominent tooth. The oral end is usually but slightly produced,
but in some individuals the aperture is situated on a produced neck. The ridges

between the furrows are flat on the top—i. e., the furrows are cleanly gouged out of

the shell substance.

The typical form of this species with irregular, excavate peripheral

faces, and with fiat-topped ridges, is very rare in the Philippine

material, heing replaced hy varieties showing very constant char-

acters,

Tlie typical form occurred at the following stations: Tara Island,

in shallow water, and D5143, in 19 fathoms (35 meters), ofT Jolo.

The types, of which the above is the original description, were
from the Kerimha Archipelago, off southeastern Africa, described

by Heron-Allen and Earland."

Quinqueloculina keriinbatica—Material ea:aniined.

Cat.
No.
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much as in Q. parlceri. It is not as common as the following variety,

but has occurred at eight stations in the region, ranging in depth

from 14 to 260 fathoms (25 to 476 meters).

The following localities are represented: Malampaya Sound,

Palawan Island; Palawan Passage; Sulu Archipelago, off Tawi Tawi;

off Jolo; China Sea, off southern Luzon; and one station to the south

in Sibuko Bay, Borneo.

Quinqueloculina kerimbatica, var. reticulo-striata—Material examined.

Cat.
No.
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near Basilan Island, off Ta%vi Tawi; off Romblon; off eastern Panay;
off northern Cebu; off western Samar; between Burias and Luzon;
between Marinduque and Luzon; Palawan Passage; Malampaya
Sound, Palawan Island; off eastern Palawan; be-

tween Samar and Leyte ; and to the south in Buton
Strait.

This variety differs from the typical form in the

greater regularity of the ornamentation, and in the

peripheral margin which is not striate but reticulate.

The progressive appearance of the smooth area on
the periphery is just the opposite of the develop-

ment in Q. alhatrossi.

While there is a considerable variation in the

amount of surface covered by the reticulate orna-

mentation, the form of the test, the produced neck
without the reticulations, and the thin phialine lip,

all mark it at once in a mixed lot of material, and
these characters remain very constant. While here

placed as a variety of Q. keriinbatica, it may be spe-

cifically different. At any rate it appears to replace Q. Tcerimhatica

almost entirely in the Philippine region.

Quinqueloculina herimbatica, var. philippinensis—Material examined.

Fig. 34.—Qxjinqt;elo-

culina kerimbatica

Heron-Allen and
Earland, vab.
philippinensis, aper-

tural view. x 50,

FROM Albatross
STATION D5164.

Cat.
No. CoU. of—

No. of

speci- Station. Locality.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

Character of

bottom.
Abundance.

13496
13497
13499
13500
13502
13503
13504

13505

13506
13507
13508
13509
13510
13511
13512
13498
13501
13514
13515
13517
13516
13526
13518
13519
13520
13522
13521
13523
13524
13513
13525
13495

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

10+
10+
10+
8
7

3

10+

10+

10+
10+
2
10+
10

10+
10+
10+
10+
10+
7

2
10+
2
1

2
1

8
2
1

1

6
1

10+

D509fi.
D5097.
D5100.
D5105.
D5106.
D5113.
D5132.

D5133.

D5134.
D5152.
D5153.
D5156.
D5159.
D5161.
D5164.
D5178.
D5181.
D5192.
D6210.
D5218.
D5220.
D5276.
Do336.
D5338.
D5342.
D5348.
D542t).
D5469.
D5478.
D5481.
D5642.

14 20 23 N.; 120 34 15 E...
14 19 15 N.; 120 33 52 E...
14 17 15 N.; 120 32 40 E...
14 43 55 N.; 120 12 50 E...
14 23 55 N.; 120 32 33 E...
13 51 30 N.; 120 50 30 E...
Island off Panabutan
Point, N. 15 W°.; 0.30
mile.

Island oil Panabutan
Point, N. 15° W.; 1.50

miles.
6 44 45 N.; 121 48 00 E...
5 25 55 N.; 120 15 45 E...
5 18 ION.; 120 02 55 E...
5 12 50 N.; 119 ,55 55 E...
5 11 50 N.; 119 54 00 E...
5 10 15 N.; 119 ,53 00 E...
5 01 40 N.; 119 62 20 E...

12 43 00 N.; 122 06 15 E...
11 30 40 N.; 123 26 35 E...
11 09 15 N.; 123 50 00 E...
11 49 ,S5N.; 124 2.8 05 E...
13 11 15 N.; 123 02 45 E...
13 38 00 N.; 121 58 00 E...
13 49 15 N.; 12IJ 14 45 E...
11 37 45 N.; 119 46 00 E...
11 33 45 N.; 119 24 45 E...
10 56 55 N.; 119 17 24 E...
10 57 45 N.; 118 38 15 E...
19 12 00 N.; 118 28 00 E...
13 36 48 N.; 123 38 24 E...
10 46 24 N.; 125 16 30 E...
10 27 30 N.; 125 17 10 E...
4 31 40 S.; 122 49 42E...
Tacloban Anchorage, P. I.

28
30
35
25
37
159
26

38

25
34
49
18
10
16
18
78
26
32
50
20
50
18
46
43

14-25
375
27

500
57
61
37

76.3

gy. m., s.

gv. sh. s..

gy-s

gy.m
dk. gn. m.
gn. m., s.

.

gn. m., s.

fne. s

wh. s

CO. s., sh. .

.

fne. s., sh...

CO. s.

fne. s.

fne
m.

;ne. s

m., fne. s...

gn.s
fne. gy. s

—

cr. s

sft. gn. m...
sh., p.,s
s.,m ,

CO. s., s., m.,
gy-m
CO. s

fne. gy. s

—

gn. m. (net)

.

sh
s., sh., g
gy-m

Common.
Common.
Common.
Common.
Common.
Few.
Common.

Common.

Common.
Common.
Few.
Common.
Common.
Common.
Common.
Common.
Common.
Common.
Common.
Few.
Common.
Rare.
Rare.
Few.
Rare.
Common.
Few.
Rare.
Rare.
Few.
Rare.
Abundant.
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QUINQUELOCULINA PARKERI (H. B. Brady).

Plate 86, figs. 4a-c.

" QuinquelocuUna with oblique ridges" Parker, Trans. Micr. Soc London, vol.

6, 1858, p. 53, pi. 5, fig. 10.

Miliolina paTkeri H. B. Brady, Quart. Journ. Micr. Sci., vol. 21, 1881, p. 46;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 177, pi. 7, fig. 14.—Heron-

Allen and Earland, Trans. Zool. Soc. London, 1915, vol. 20, p. 574.

QuinquelocuUna parkeri Gu.shman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 50,

pi. 15, fig. 3.

This species, which seems to be a typical one of coral-reef regions,

is fairly common in the Philippine area. All 28 stations at which it

is recorded are in the Archipelago proper, none of the records being

from the regions to the south. This is probably because those stations

represent deeper water stations, and it is pro!) ably found in shallower

water, as recorded b}'^ Millett and Chapman. The stations range in

depth from 10 to 318 fathoms (18 to 582 meters), with the average

depth 45 fathoms (82 meters) . Bottom temperatures are given but

for three stations, ranging from 52.9° F. to 75.7° F. (11.6° C. to

26.3° C), the average temperature being 62.3° F. (16.7° C). As

the stations at which bottom temperatures are lacking are mostly

those in the shallower water, the average bottom temperature would

probably be nearer the maximum given here. From the records the

species seems to be commonest in waters less than 30 fathoms (55

meters), and less frequent at depths greater than these. There is

some variation, but on the whole the specimens are rather typical

in their characters. From the available records this seems to be a

species ranging from the Hawaiian Islands on the east to the Kerimba

Archipelago and the Red Sea on the west.

QuinquelocuUna parkeri—Material examined.

Cat.
No.

10811
10812
10813

10814
10.815

lOSlG
10817
10818
10819
10820
10821
10822
10823
10824
10825
10826
10827
10828
10829
10830
10831
10S32
10833
1083)
10835
10836
10837
10838
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QUINQUELOCULINA AGGLL'TINANS d'Orbigny.

Plate 91, figs. la-c.

Quinquelorulina aggluf.inan^ d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat.,

Cuba, 1839, "Foraminifferes," p. 168, pi. 12, figs. 11-13 (not of later authors).

From a study of West Indian material from shallow water and a

comparison with d'Orbigny's figures it is clear that the true Q. agglu-

tinans is an arenaceous species with a squarish edge to the peripheral

portion. A very similar form occurs in the Philippine material at

several stations. It is close to the forms assigned by Heron-Allen

and Earland to Q. sclerotica.

Material of this species occurred at nine stations, ranging in depth
from 10 to 88 fathoms (IS to 161 meters), with the average 31 fath-

oms (57 meters). The onh" station at which bottom temperatures

were given was 75.7° F. (24.2° C).

These stations are all in and about the Archipelago; China Sea,

off southern Luzon; off Jolo; Sulu Archipelago, Tawi Tawi Group;
off Romblon; between Burias and Luzon; and Ragay GuK, Luzon.

Quinqueloculina agglutinans— Material examined.

Cat.
No.

Coll. of-
iNo.of

j

speci-
mens.

Station. Locality.

Depth
in

fath-
oms.

Bot-
tom
tem-
pera-
ture.

Character of

bottom. Abundance.

13605
13612
13609
13635
13600
13608
13610
13611
13607

S.N.M.
S.N.M.
S.N.M.
S.N.M.
S.N.M.
S.N.M.
S.N.M.
S.N.M.
S.N.M.

10-1-
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and the colder 312 fathoms (571 meters). Therefore, as this species

occurs in shallow water, the average temperatures would probably

be about the maximum given. Heron-Allen and Earland record it

from the Kerimba Archipelago, "often abundant and presenting a

considerable range of external form." The localities in the Philip-

pine area are as follows: Off Jolo; off Romblon; off Tawi Tawi;

between Samar and Leyte; off eastern Panay; off northwestern

Panay; China Sea, off southern Luzon; off northern Cebu; Malam-
paya Sound, Palawan Island; Sulu Archipelago; and between Marin-

duque and Luzon.

Quinqueloculina sclerotica—Material examined.

Cat.
No.
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Quinqiieloculina fusca—Material examined.

Cat.
No.
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and 23.8° C), but the lower of these is from the deepest station,

375 fathoms (686 meters), where the specimen was evidently acci-

dental, and the next deepest one 37 fathoms (68 meters). All the

other stations are in still shallower water, with consequent higher

bottom temperatures.

The most of the stations are from the shallow water about the

Sulu Sea, with a few other localities scattered about the Archipelago.

It was not found in the region to the southward, largely on account

of the deeper water in which the dredgings in that area were made.
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Massilina secans, var. reticulata— Material exaviined.

No*:
I

Coll. of-
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Massilina crenata— Material examined.

Cat.
No.
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characteristic, obscuring the sutural lines. This is as characteristic

of the early quinquelociiline stage as of the adult. One of Brady's
original stations for this species was from the Philippines, in 95

fathoms (174 meters). The others were off Kandavu, Fiji Islands,

in 210 fathoms (384 meters), and off Raine Island, Torres Strait, in

185 fathoms (338 meters). Dakin records this from off Ceylon.

At station D5236 there is a very large elongate form, which may
possibly be the microspheric form of this species. In the Philippine

material this species has occurred at 31 stations, ranging in depth
from 14 to 569 fathoms (25 to 1,040 meters); bottom temperatures
range from 40.1° F. to 76.3° F. (14.5° C. to 24.6° C).

Besides the stations scattered through the Archipelago, it has
occurred in the regions to the south in Sibuko Bay, Borneo, Gulf of

Boni, and south of Patiente Strait.

Massilina arenaria— Material examined.

Cat.
No.
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to 125 fathoms (125 to 229 meters), Ki Islands, 129 fathoms (236

meters), and Humboldt Bay, New Guinea, 37 fathoms (68 meters).

Specimens much like those figured by Brady occur at three Philip-

pine stations—D5178, off Romblon, 78 fathoms (143 meters), D5220,

between Marinduciue and Luzon, 50 fathoms (91 meters), and D5348,

Palawan Passage, 375 fathoms (686 meters).

These seem to be the smaller megalospheric form of this species.

Massilina asperula— Material examined.

Cat.
No.
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curred in the region to the southward. At the 12 stations recorded

the depths range from 218 to 554 fathoms (399 to 1,012 meters), with

the average 372 fathoms (681 meters). Bottom temperatures of

the nine stations given range from 41.2° F. to 56.4° F. (15.1° C. to

13.5° C), the average being 50.4° F. (10.2° C).

The locahties include the following : Off Jolo; Sogod Bay, southern

Leyte; east of Masbate; Pacific Ocean, east coast of Mindanao;
China Sea, off southern Luzon; east coast of Luzon; Palawan Pas-

sage; northern Mindanao and vicinity; north of Tawi Tawi; and Sulu

Sea, off western Mindanao.

Sigmoilina sigmoidea— Material examined.

Cat.
No.

14687
14688
14689
14690
14691
14692
14693
11694
14695
14696
14697
14698

Coll. of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci-
mens.

Station.

D5172...
D5201...
1)5214...

1 I D5236...
1 D52S4...
3 D5348...
1 D5469...
2

I

D.5512...
1

j
D5549...

1 05570...
2

I

D5572...
1 H4898...

Locality.

6 03 15 N.
10 10 00 N.
12 25 18 N.
8 50 45 N.
13 42 05 N.
10 57 45 N.
13 36 48 N.
8 16 02 N.
6 01 15 N.
5 32 15 N.
5 31 26 N.
7 43 45 N.

120 35 30E.
125 04 15 E.
123 37 15 E.
126 26 52 E.
120 30 45 E.
118 38 15 E.
123 38 24 E.
123 58 26 E.
120 44 20 E.
120 12 57 E.
120 09 45 E.
122 03 45 E.

Depth
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Sigmoilina schlumhergeri—Material examined.

Cat.
No.

14701
14702
14703
14704
14705
14706
14707
14708
14709
14710
14711
14712
14713
14714
14715
14716
14717
14718
14719
14720
14721
14722
14723
14724
14725
14726
14727
14728
14729
14730
14731
14732
14733
14734
14735
14736
14699
14700

Coll. of-

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M,
U.S.N.M
U.S.N.M

No. of

speci-

mens.

2
1

1

10+
2
1

2
1

1

9
10+
10+
10+
2
6
2
1

1

2
4
3
7

2
3
4
2
1

1

2
10+
1

1

2
1

1

9
2
1

Station.

D5120.,
1)5122.,
D5185.,
D5201.,
D.'i206.,

D5211.
D5214.
D5219.
D5227.
D5236.
T)5242.
D5243.
D5259.
D5260.
D5277.
DS318.
D5349.
D.WIO.
D5423.
D5430.
D54.38.
D5445.
D5512.
D5.523.
D5.529.
D,5537.
D55.38.
D5542.
D5543.
D5590.
D5612.
D563f).
D.5639.
D5652.
D5660.
D5666.
1)4897.
H4S98.

Locality.

13 45 30 N.;
13 21 30 N.;
10 05 45 N.;
10 10 00 N.;
11 31 40 N.;
11 51 35 N.;
12 25 18 N.;
13 21 00 N.;
12 53 45 N.;
8 50 45 N.;
6 51 53 N.;
6 50 55 N.;
U ,57 30 N.;
12 25 35 N.;
13 56 55 N.;
21 32 00 N.;
10 ."14 00 N.;
10 28 45 N.;
9 38 30 N.;
9 49 40 N.;
15 54 42 N.;
12 44 42 N.;
8 J6 02 N.;
8 48 44 N.;
9 23 45 N.;
9 11 00 N.;
9 08 15 N.;
8 48 30 N.;
8 47 15 N.;
4 10 .50 N.;

38 00 S.;

1 .55 00 S.;

3 54 50 S.;

4 53 00 S.;

5 36 30 S.;

2 54 30 S.;

7 46 00 S.;

7 43 45 S.;

120 .30 15 E.,
120 .30 33 E.,
122 18 .30 E.,
125 04 15 E.,
124 42 40 E.,
124 14 00 E.,
123 37 15 E.
122 18 45 E.,
121 52 30 E.,
126 26 52 E.
126 14 10 E.
126 U 35 E.
121 42 15 E.
121 31 35 E.
120 13 45 E.
117 46 00 E.
118 26 20 E.
124 05 30 E.
121 11 00 E.
119 03 20 E.
119 44 42 E.
124 59 .50 E.
123 58 26 E.
127 23 35 E.
123 39 30E.
123 23 00 E.
123 23 20 E.
123 35 30 E.
123 35 00 E.
318 39 35 E.
121 45 40 E.
127 42 30 E.
123 27 20 E.
121 23 06 E.
120 49 00 E.
118 47 00 E.
122 00 00 E.
122 03 45 E.

Depth
in

fath-

oms.

393
220
638
5.54

32
155
218
530
322
494
191
218
312
234
80

340
730
385
508
464
297
383
445

441
254
256
200
162
310
750

1,262
1,.560

525
602
272

1,570
221

Bot-
tom
tem-
pera-
ture.

'F.
43.7

49.8
52.8

"sh'.h'

51.4
50.8

41.2
64.1
63.6
49.3
51.4
58.6

'io.'e'

'49.'

s'

50.0
46.2
44.3
52.8

53.0
53.5
53.3
.54.3

64.5
44.3

41.2
39.2
47.5

Character of
bottom.

gn. m.,s
kn.m
en.m
Ry.s.,m
gn.m
gn.m.,s
gnm
gn.m
t;n.m
fne.gy.s
sft.Rv.m
gym
f;y.m.,glob..
gh. m.,s
fne. s

s.,br. Co....
Co., s

gn.m
gy.m.,co.s..
gloh.oz
Rn.m
gn.m.jS
gy.m.jfne. R.

gy.m.,glob..
gum
gn.m.,s
(ne.s.jbrk.sh

gn m.,s.

gy.m., fne.s

gym
gn.m
gy.m.,s
gn.m
gy.m., glob,
gy.m., glob.

Abundance.

Few.
Rare.
Rare.
Common.
Few.
Rare.
Frequent.
Rare.
Rare.
Common.
Common.
Common.
Common.
Rare.
Common.
Few.
Few.
Rare.
Rare.
Few.
Few.
Frequent.
Few.
Few.
Few.
Few.
Rare.
Rare,
Rare.
Common.
Rare.
Rare.
Rare.
Rare.
Rare.
Common
Few.
Rare.

Genus HAUERINA d'Orbigny, 1846.

HAUERINA BRADYI Cushnuin.

Hauerina eompressa H. B. Brady (not H. compressa d'Orbigny) Rep. Voy.

Challenger, Zoology, vol. 9, 1884, p. 190, pi. 11, figs. 12, 13.—Mim.ett, Journ.

Roy. Micr. Soc, 1898, p. 610, pi. 13, fig. 11.—Rhumbler, Zool. Jahrb., Abt.

Syst., vol. 24, 1906, p. 52, pi. 3, fig.39.

—

Heron-Allen and Earland, Trans.

Zool. Soc. London, vol. 20, 1915, p. 588.

Hauerina bradyi Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 62, pi. 23,

fig. 2.

As far as the material shows this is a very rare species in the

region.

Records of its occurrence are from but two stations, D5161, Sulu

Archipelago, off Tawi Tawi, in 16 fathoms (29 meters), and D5218,

between Burias and Luzon, in 20 fathoms (37 meters). The species

was not common at either station.

The species is of the form which I have separated** from d'Or-

bigny's H. compressa. Heron-Allen and Earland have the species

from the Kerimba region, and note that the form figured by Brady

** Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 62.
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which I have separated is different from some of the other material.

Tlie Kerimba specimens seem to be different from those figured by
Brady, according to Heron-Allen and Earland. However, they note
that the specimens "have walls, all of such extreme tenuity that they
are of a delicate blue, opalescent tint." This is also characteristic of
the Philippine specimens, which are very delicately colored in a sim-
ilar way.

The available records for this species range from the Hawaiian
Islands to the coast of Africa and to the Mediterranean,

Eauerina bradyi—Material examined.

Cat.
No.
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HAUERINA OKNATISSIMA (Karrer).

Quinqueloculina omatissima Karrek, Sitz. Akad. Wisa. Wien, vol. 58, 1868, p. 151,

pi. 3, fig. 2.—H. B. Brady, Quart. Joum. Micr. Sci., vol. 16, 1876, p. 406.

Eauerina omatissima H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 192, pi. 7, figs. 15-22.—MiLLETT, Joum. Roy. Micr. Soc, 1898, p. 610.—Rhum-

BLER, Zool. Jahrb., Abt. Syet., vol. 24, 1906, p. 53.—Heron-Allen and Ear-

land, Trans. Zool. Soc. London, vol. 20, 1915, p. 590.—Cushman, Bull. 71,

U. S. Nat. Mus., pt. 6, 1917, p. 63, pi. 23, figs. 1, 5.

This species has occurred in the material from but one station,

D5178, off Point Origon, Romblon, in 78 fathoms (143 meters).

I can not explain its absence in so much material that should, it

seems, be just the habitat for this tropical Indo-Pacific species.

Millett records it from the Malay region. Chapman has had it from

Funafuti, Dakin records it from off Ceylon, and Heron-Allen and Ear-

land record it from the Kerimba region.

Hauerina omatissima—Material examined.

Cat.
No.
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Triloculina trigonula—Material examined.

Cat.
No.
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rather rare, being found at but four stations. The correlation of

apertural characters and form of test with rounded angles is very-

constant.
Triloculina advena—Material examined.

Cat.
No.
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for 25 stations; these range from 38.2° F. (3.4° C.) in the deepest

water to 76.3° F. (24.6° C.) in shallow water, the average being

52.9° F. (11.6° C). The stations are well scattered in the region of

the Archipelago, and also occur in the region to the southward in

Sibuko Bay, Borneo; Gulf of Boni; Macassar Strait; Molucca Passage;

and Darvel Bay, Borneo.

Triloculina tricarinata—Material examined.

Cat.
No.

Coll. of—
No.ot
speci
mens,

Station. Locality.

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

Character of

bottom.
Abundance.

14551
14551
14552
14553
14554

14555
14556
14557
14558
14559
14560
14561
14562
14563
14564
14565

14566
14567
14568
14569
14570
14571
14572
14573
14574

14575
14576
14577
14578
14570
14580
14581
14582
14583
14584
14585

1458A
14S87
14588
14589
14590
14591
14592
14593
14594
14595
14596
14597
14598
14599

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M.
U.S.N.M.
U.S.N.M,
U.S.N.M.

3
1

1

1

fi

1

2
8
6
1

4
1

8
8
10+
2

1

6
2
2
1

2
6
10+

1

5
1

10+
2
1

2
6
2
1

3

1

6
3
1

2
1

1

1

1

2
1

5

2
1

I>5096.
D5100.
D5106.
D5112.
D5126.

P5139.
P5148.
I~>5152.

D5159.
r)5160.
D5164.
D5172.
P5178.
D5179.
D5181.
P5182,
D5189.
r>5192.
r5201.
D5206.
D5210.
D5211.
D5212.
1)5214.

D5217.
D5236.

D5259.
D5268.
D5276.
r5284.
D5311.
D5315.
P5338.
1)5342.
D5348.
D5358.
D5429.

D5469.
D6481.
D5512.
D5548.
D5567.
D5570.
D5576.
D5580.
D5.582.
1)5590.
D5618.
D5650.
D5668.

14 20 23 N.
14 17 15 N.
14 23 55 N.
13 48 22 N.
10 34 45 N.

6 06 00 N.
5 35 40N.
5 23 55 N.
5 11 50 N.
5 12 40 N.
5 01 40 N.
6 03 15 N.
12 43 00 N.
12 38 15 N.
11 36 48 N.
11 30 40 N.
9 56 30 N.

11 09 15 N.
10 10 00 N.
11 31 40 N.
11 49 55 N.
11 51 35 N.
13 04 15 N.
12 25 18 N.
13 20 00 N.
8 50 45 N.

11 57 30 N.
13 42 00 N.
13 49 15 N.
13 42 05 N.
21 33 00 N.
21 40 00 N.
11 33 45 N.
10 56 55 N.
10 57 45 N.
6 06 40 N.
9 41 30 N.

13 36 48 N.;
10 27 30 N.;
8 16 02 N.;
6 00 20 N.;
5 48 00N.;
5 32 15 N.;
5 25 .56 N.;
4 52 45 N.;
4 19 54 N.;
4 10 50 N.;

37 00 N.;
4 53 45 S.;

2 28 15 S.;

Tara Island

120 34 15 E.
120 32 40 E.
120 32 33 E.
120 47 25 E.
121 47 30 E.

121 02 30 E.
120 47 30E.
120 15 45 E.
119 54 00 E.
119 55 10 E.
119 52 20 E.
120 35 30 E.
122 06 15E.
122 12 30E.
123 26 35 E.
123 23 20 E.
123 15 00 E.
123 50 OOE.
125 04 15 E.
124 42 40 E.
124 28 05 E.
124 14 OOE.
124 04 36 E.
123 37 15 E.
123 14 15 E.
126 26 52 E.

121 42 15 E.
120 57 15 E

.

120 14 45 E.
120 30 45 E.
116 15 OOE.
116 58 OOE.
119 24 45 E.
119 17 24 E.
118 38 15E.
118 18 15E.
118 50 22E.

123 38 24 E.
125 17 10 E.
123 58 26 E.
120 45 35 E.
120 33 45 E.
120 12 57E.
120 03 39 E.
119 06 45E.
118 58 38E.
118 39 35E.
127 15 OOE.
121 29 OOE..
118 49 OOE..
,P.I

28
35
37
177
742

20
17
34
10
12
18

318
78
37
26
24

300
32

554
32
50
155
108
218
105
494

312
170
18

422
88
148
43

14-25
375
39

766

600
61

445
232
268
330
277
162
890
310
417
540
901

52.4
49.5

75.7

02.

53.8

76.3
56.6
59.9
51.4
63.1
41.2

49.3

42.3

54.4

52.8
53.5
52.0
52.3
53.3
55.8
38.3
44.3

gy.m.,s.,sh.
gy.s
gy.m
dk. gn. m..
sit. gn.m-.-

co. s...

co.s. ..

wht.s.
co.s...

gn.m
fne.s.jSh...
fne.s
hrd. s

m.jfne. s..

.

fne.s.,m....
gn. m
gn.8
gy.s.,m
gn.m
fne. gy.s

—

gn. m.,s...
gy.s.,m

—

gn.m
crs.gj'.s

—

fne. gy.s

—

gy.m., glob,

s.,P
sh.,p.,s....
gy.m., glob,

cr3.s.,sh ...

s., sh
Co., s.,m.,
gy.m
Co., «

gn.m

gn.m. (net).

s.,sh.,g...,
gy.m., fne.s,

^,brk.sh...
ffie.3

fne.s., glob

,

40.1
38.2

br.s.,Co...
gy.m., fne.s.

gn. m., s...

gy-m
gn-m
gy-m

Few,
Rare.
Kare.
Few.
Comm on
(verj' lai^e).

Rare.
Rare.
Common.
Few.
Rare.
Common.
Rare.
Common.
Common.
Common.
Few.
Common.
Few.
Rare.
Common.
Rare.
Rare.
Rare.
Rare.
Few.
Common.
(very large).

Few.
Few.
Rare.
Common.
Rare.
Rare.
Rare.
Common.
Few.
Rare.
Common.
(very large).

Rare.
Common.
Common.
Rare.
Few.
Rare.
Rare.
Rare.
Rare.
Few.
Rare.
Frequent.
Few.
Rare.
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TRILOCULINA TRICARINATA d'Orblgnj. var. CONVEXA, new variety.

Description.—Variety differing from the typical in the shorter test

and the convex sides.

This is constant in its characters at several sta-

tions as follows: D5133, Sulu Sea off western Min-

danao; D5144, vicinity of Jolo, D5145, the neighbor-

ing station; D5268, Verde Island Passage; D5277,

China Sea, off southern Luzon; and D5576, north

of Tawi Tawi,

^™™!r'X'- With two exceptions, D5268 and D5576, the
BiGNT. apeetueai. statlous are in less than 100 fathoms (183 me-

albateoss station ters), ranging from 19 to 80 fathoms (35 to 146
^^^^^- meters). The bottom temperatiu-e was recorded

in two cases only, D5277, 58.6° F. (14.7° C), and D5576, 53.5° F.

(11.8° C).

Triloculina tricorinata, var. conxexa—Material examined.

Cat.
No.
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Triloculina tricarinata, var. plicata— Material examined.

Cat.
No.
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TRILOCULINA TERQUEMIANA (H. B. Brndy).

MtlioUna terquemiana H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 166, pi. 114, figs, la, b.—Dakin, Ceylon Pearl-Oyster Fisheries Suppl.

Rep., pt. 5, 1906, p. 230, pi. figa. 9, 10.—Heron-Allen and Earland, Trans.

Zool. Soc. London, vol. 20, 1915, p. 563, pi. 41, figs. 29-31.

Triloculina terquemiana Cushman, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 72,

pi. 27, fig. 2.

Miliolina tricarinata, striate variety, Millett, Journ. Roy. Micr. Soc, 1898, p.

503, pi. 11, figs. 10, 11.

Miliolina tricarinata, var. terquemiana Chapman, .Tourn. Linn. Soc. Zool., vol. 28,

1900, p. 174.

The only specimens which can be referred to this species are like

the inflated form figured by Heron-Allen and Earland from the

Kerimba Archipelago. From the records this species seems to be
decidedly Indo-Pacific in its range.

The only station at which it occurred is D5154, Sulu Archipelago,

Tawi Tawi Group, in 12 fathoms (22 meters).

Triloculina terquemiana—Material examined.

Cat,
No.
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Returning to the Challenger Report (pi. 4, fig. 10) refers to a dif-

ferent species and may be taken as the type of T. insignis. This

is a striate form of the T. trigonula group, and apparently found in

shallow water tropical regions. It may be suggested that the form

figured by Heron-Allen and Earland from Kerimba (pi. 41, figs. 29,

31) is the inflated form of T. terquemiana, and may really be this spe-

cies, which is very similar to ClialUnger (pi. 4, fig. 10), noted above.

TrilocuUna insignis— Material examined.

Cat.
No.
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TRILOCULINA ROTUNDA d'Orblgny.

Triloculina rotunda d'Orbigny, Ann. Sci. Nat,, vol. 7, 3826, p. 299, No. 4.

—

ScHLUMBERGER, M^m. Soc. Zool. France, vol. 6, 1893, p. 64, pi. 1, figs. 48-50;

figs. 11, 12 (in text).

MiJiolina rotunda Millett, Journ. Roy. Micr. Soc, 1898, p. 267, pi. 5, figs. 15,

16.—SiDEBOTTOM, Mem. Proc. Manchester Lit. and Philos. Soc, vol. 48, No. 5,

1905, p. 8.

—

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

pt. 64, 1913, p. 25.—Wiesner, Archiv. Prot., vol. 25, 1912, p. 225.—Heron-
Allen and Earland, Trans. Zool. Soc London, vol. 20, 1915, p. 568, pi. 42,

figs. 27-30.

I have records of this species from six stations, ranging in depth

from 10 to 569 fathoms (18 to 1,040 meters), the average depth 36

fathoms. Bottom tetnperatures are given at hut two stations,

41.2° F. (5.1° C.) and 56.4° F. (13.5° C). Of these stations the

one at 10 fathoms (18 meters) is the only one in shallow^ water, the

next deepest station heing in 298 fathoms (545 meters).

The localities are China Sea, off southern Luzon; Pacific Ocean,

east coast of Mindanao; Palawan Passage; and to the southward,

between Gillolo and Makyan Island; south of Patiente Strait; and

Molucca Passage.

Triloculina roiundata—Material examined.

Cat.
No.
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Triloculina valvularis—Material examined.

Cat.
No.
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Triloculina cuneata—Material examined.

Cat.
No.
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Triloculina circularis—Material examined.

Cat.
No.
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TRILOCULINA RUPERTIANA (H. B. Brady).

Plate 93, figs. 2a-e.

Miliolina rupertinna H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 46;

Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 178, pi. 7, tigs. 7-12.—Millett,

Journ. Roy. Mi(;r. Soc, 1898, p. 269, pi. 6, fig. 13.—Dakin, Ceylon Pearl-Oyster

Fisheries, Suppl. Rep., pt. 5, 1906, p. 230.

—

Hekon-Ali.en and Earland,

Trans. Zool. Soc. London, vol. 20, 1915, p. 565.

The only material of this species is a very fine large specimen, 3

mm. in length, from the station D5134, Sulu Aix-hipelago, near Basilan

Island, in 25 fathoms (46 meters) . Millett records his material from

the Malay region at several stations, but in few numbers. The Chal-

lenger records include several stations about the islands on the south

shores of New Guinea, and west of Torres Strait in 6 to 28 fathoms

(11 to 51 mieters), '^and even here the species is very rare."

Other records given by Brady are the northwest coast of Ceylon,

2 fathoms (4 meters), north of Suez, 15 to 20 fathoms (27 to 37 me-

ters), and in shore sands, near Tamatave, on the east coast of Mada-

gascar. At the last station it was plentiful.

Heron-Allen and Earland record it from the Kerimba Archipelago,

and note that it is ''extremely common at Perim in the Red Sea,"

and that it also occurs on the Queensland coast. Dakin gives it as

''frequent off Ceylon."

From the records it is evident the species is more characteristic of

the Indian Ocean and the coast of Africa than in the Pacific part of

this region, and is evidently most common in very shallow water.

It resembles in its highly specialized ornamentation certain of the

Eocene species of western Europe and North America.
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Other localities represent 7 stations, ranging in depth from 18 to 80

fathoms (33 to 146 meters), the average depth being 34 fathoms (62

meters). Bottom temperatures are given at 2 stations, ranging from

58.6° F. to 75.7° F. (14.7° C. to 24.2° C). These locahties are China

Sea, off southern Luzon; off Romblon; off eastern Panay; and between

Bnrias and Luzon,

This species is a peculiar, and, in the Philippine material, a very

distinctive one. The peculiar twisted character, long slender form,

with the extended smooth neck, and especially very coarse material

of the test, all make it conspicuous among the other arenaceous

species that occur with it. It is found in comparatively shallow

water.
Triloculina tortuosa— Material examined.

Cat.
No.
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broadest near the middle, tapering toward either end, with a slightly-

thickened cylindrical neck; the surface of the test smooth dull matt,

cream white.

Diameter 1.6 mm.
Distribution.—^Type specimen (Cat. No. 10801, U. S. N.M.) from

Albatross station D5236, Pacific Ocean, east coast of Mindanao, in

494 fathoms (903 meters), bottom temperature 41.2° F. (5.1° C).
This is a peculiar but very well-characterized species, with its

triangular form, matt surface, and sharp angles.

It is named for Dr. Paul Bartsch, of the United States National

Museum, who was in charge of the Philippine collecting of the Alba-

tross during the early part of her Philippine cruise.

Flintina bartschi—Material examined.

Cat.
No.
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FLINTINA BRADYANA, new species.

Plate 94, fig. 2.

Miliolina fichteliana H. B. Brady (not d'Orbigny 1839), Rep. Voy. Challenger,

Zoology, vol. 9. 1884, p. 169, pi. 4, fig. 9.

Description.—^Test triloculine, after a typical early quinqueloculine

development, then in the adult planospiral; wall highly polished,

with numerous fine longitudinal and slightly oblique costae; aper-

ture large with a thickened lip and large tooth, complex in the adult.

Diameter up to 3 mm.
Distribution.—^Type specimen (Cat. No. 10851, U. S. N. M.) from

Albatross station D5192, off northern Cebu, in 32 fathoms (59 meters).

Figs. 38-40.—Flintina bradyana, new species. 38, specimen with simple bifid

TOOTH. X 100. From Ai,batross station d5141. 39, speqmen in later stage with
BROADENED TOOTH. X 50. FROM ALBATROSS STATION D5164. 40, LARGER SPECIMEN
WITH REDUCED COSTAE, THE LAST-FORMED CHAMBER SMOOTH, THE TOOTH SENDING OUT
PROCESSES TOWARD THE WALL AT THE SIDES OF THE APERTURE. X 50.

This is an abundant species in the Philippines at numerous sta-

tions, and is evidently the species which Brady figures, although only

a partially developed specimen is figured by liim. In the develop-

ment of the tooth of this species, figures of which are given in the

plates, there is first the typical single tooth of Quinqueloculina, fol-

lowed by a bifid tooth characteristic of Triloculina; then is developed

a large rounded plate-like portion, which becomes united to the

border of the aperture by several projections, and later the circular

plate itself becomes perforated in the center and serves largely as the

aperture in the adult. This is one of the most complex developments

of the aperture in the family and is very similar to that found in

Quinqueloculina alhatrossi.

F. bradyana has occurred at 22 stations; one of these at San Luis,

Apra Bay, Guam, in shallow water; the others, except D5613, Gulf

of Tomini, Celebes, are m the Archipelago and the following locali-
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tiesrSChiiia Sea, ofl' southeni Luzon; Sulu Sea, off southwestern Min-
danao; near Basilan Island; off Tawi Tawi; off Jolo; off Romblon;

off northern Cebu; between

Marmduque and Luzon ; Pal-

awan Passage; and Malam-
paya Sound, Palawan Island,

These stations range in

depth from 14 to 752 fathoms

(25 to 1,375 meters), the aver-

age depth being 100 fathoms

(183 meters). Bottom tem-

peratures are given at but 3

stations, ranging from 56.4°

mfl ] J^^J rS^^/ ^^'^° ^•^- "^^^^^ "^^ *^^^ ^^^"

l^bW / Vl W/ 1^^^^^ tions at which this is really

\™Pj V^ i_ ^'^i^^i abundant are less than 50

fathoms (191 meters), and
most of them around 30

fathoms (55 meters) in depth.

It is probably widely dis-

tributed in this general re-

gion from its occurrence at

Guam, and has probably

been referred to the name
given by Brady in the GJial-

lenger report, but the study of the original material is necessary to

determine this.

Flintina hradyana—Material examined.

Figs. 41-44.—J'lintina beadyana, new species, x 50.

Feom Albateoss station D5133. 41a, side view; h,

APEETURAL VIEW OF YOUNG SPECIMEN WITH SIMPLE TOOTH.
42, APERTUEE OF OLDER SPECIMEN WITH BIFID TOOTH. 43,

APERTURE OF A STILL OLDER SPECIMEN WITH THE PROC-
ESSES OF THE TOOTH BEGINNING TO EXTEND IN AND THE
OPENING TO H.YVE ANGLES. 44, APERTURE OF AN ADULT
WHERE THE ARMS HAVE MET TO FORM A CENTEAL EING,

ADDITIONAL AEMS EXTENDED FROM EITHEE SIDE OF THE
APEKTUEE AT THE ANGLES AND SECONDAEY AEMS BEING
GIVEN OFF ON THE SIDES OF THE RING.

Cat.
No.
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Genus BILOCULINA d'Orbigny, 1826.

BILOCULINA DEPRESSA d'Orbigny.

Plate 96, figs. 2a, h.

Biloculina depressa d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 298, No. 7.

—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 145, pi. 2,

figs. 12, 16, 17; pi. 3, figs. 1, 2.—Cushman, Bull. 71, U. S. Nat. Mus., pt. 6,

1917, p. 74, pi. 28, figs. 1, 2.

This is one of the most common species of the genus, occurring usu-

ally in the deeper water, as is

shown elsewhere. It has occurred

at 44 stations in the material, rang-

ing in depth from 78 to 1,560

fathoms (143 to 2,853 meters), the

average 475 fathoms (869 meters).

Bottom temperatures are given at

27 stations, rangmg from 36.3° F.

to 59.6° F. (2.3° C. to 15.3° C), the

average being 48.5° F. (19.1° C).

Specimens are not common at \
any of the stations. They were

found mostly in the deeper water

of the Sulu Sea, China Sea, and

between the islands; also ui the

region to the south, in Sibuko

Bay, Borneo; Gulf of Tomini,

Celebes; Molucca; between Gillolo

and Makyan Island; off Bouro

Island; Molucca Sea; Flores

Sea; Gulf of Boni; and Macassar

Strait.

This is a common species of deep and cooler waters in all the

oceans.
Biloculina depressa— Material examined.

Figs. 45-47.—Bilocui-ina depressa d'Orbigny.

45, aperture of young specimen, with ellip-

tical aperture and elongate tooth. x 50.

From Albatross station d5236. 46, aper-
ture OF A later stage SHOWING TnE GREATER
ELONGATION OF THE APERTURE AND TOOTH.

X 100. From Albatross station d5201. 47,

.4perture of an adult with very narrow
curved .iperture, largely occupied by the
somewhat expanded tooth. x 40. from
Albatross station d5236.

Cat.
No.
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BilocuUna depressa—Material examined—Continued.

Cat.
No.
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BILOCULINA SERRATA L. W. Bailey.

Plate 95, figs. 3a, b.

Biloculina serrata L. W. Bailey, Boston Joum. Nat. Hist., vol. 7, 1862, p. 350, pi.

8, fig. E.—ScHLUMBERGER, Feuille Jeun. Nat., vol. 13, 1883, p. 106, pi. 3, fig.

3.—CusHMAN, Bull. 71, U. S. Nat. Mub., pt. 6, 1917, p. 75, pi. 29, fig. 2.

Biloculina depressa d'Orbigny, var. serrata H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 146, pi. 2, fig. 3.

This species is very rare as far as the records show, which is similar

to what I found in most of the North Pacific material."

The only two stations from which it was found are D5439, west

coast of Luzon, in 940 fathoms (1,719 meters); and D5639, Molucca

Sea, 1,560 fathoms (2,853 meters).

This seems to be much more common in the Atlantic than in the

Pacific.

Biloculina serrata—Material examined.

Cat.
No.
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All the stations for this species are in the -/Archipelago, where it

occurs at 24 stations, ranging in depth from 26 to 500 fathoms (48 to

r%
49

Figs. 49, 50.—BttocxJLiNA saksd Schlumbergeh. 49, apeeture of early stage with a broad, rounded
TOOTH AND AN ELLIPTICAL APERTURE. X 80. FROM ALBATROSS STATION D5178. 50, APERTURE OF AN
ADXn-T SPECIMEN WITH VERT BROAD APERTURE, THE TOOTH VERY NARROW AND ELONGATE "WITH

THE ANGLES PRODUCED AT EACH END. X 100. FROM ALBATROSS STATION D5133.

914 meters), the average being 137 fathoms (250 meters); bottom
temperatures are given in few cases, the average being 59° F. (15° C).

The stations are well scattered throughout the Archipelago.

Biloculina sarsii— Material examined.

Cat.
No.

14646

14647

14648
15775

14649
15774

14651

14652

14653
14654
14655

Coll. of-

U.S.N.M,

U.S.N.M.

U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

No. of

speci
mens

10+

10+
1

5
10+

Station.

D5097.
D5100.
D5110.
D5121

.

D5132.

D5133.

D5178.
D5192.
D5210.
D5217.

^D5220.

D5255.
D5268.
D5277.
D5296.
D5315.
D5338.
D5370.
D5394.
D5398.
D5465.
D.5569.
D5574.
D5576.

Locality.

14 19 15 N.; 120 33 52 E..
14 17 15 N.; 120 32 40 E..
13 59 20 N.; 120 75 45 E..
13 27 20 N.; 121 17 45 E..
Island off Panabutau

Point, N. 15 W.,E., 0.30

mile.
Island off Panabutan
Point N. 52 E., 1.50 miles

Depth
in

fath-
oms.

12 43 00 N.
11 09 15 N.
11 49 55 N.
13 20 00 N.

13 38 00 N.

7 OS 00 N.
13 42 00 N,
13 56 55 N.
13 40 09 N.
21 40 00 N.
11 .33 45 N.
13 44 15 N.
12 00 30 N.
11 35 12 N.
13 39 42 N.
5 33 15 N.
5 30 45 N.
5 25 56 N.

122 06 15 E.,
123 50 00 E..
124 28 05 E..
123 14 15 E..

121 58 00 E..

125 39 DOE...
120 57 15 E...
120 13 45 E...
120 57 45 E...
116 58 00 E...
119 24 45 E...
121 42 30 E...
124 05 36 E...
124 13 48 E...
123 40 39 E...
120 15 30 E...
120 07 57 E...
120 03 39 E...

30
35

135
108
26

78
32
50
105

50

100
170
80

210
148
43
159
153
114
500
303
340
277

Bot-
tom
tem-
pera-
ture.

'F.

59

76.3
63.1

58.6

54.4

'54.3

52.3

'53.3

Character of

bottom. Abundance.

gv. m., s.,sh
gy-s
dk. gy. m . .

.

dk. gh. m...
gn. m., s

gn. m.,s

fne. s

gn. s

fne. gy. s

ers. gy. s . . .

.

sft. gn. m...,

sft. m
s.,p...
fne. s..

m.,s..
s., sh..

CO. s., I

sft. m

.

gn. m.
gn. m.
gy-m.
CO. s...

Few.
Frequent.
Frequent.
Few.
Few.

Common.

Common.
Rare.
Few.
Rare.

Frequent.

Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Rare.
Few.
Few.
Frequent.

BILOCULINA VESPERTILIO Schluntberger.

Plate 95, figs. 5a, h.

Biloculina ringens H. B. Brady (not Lamarck), Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 142, pi. 2, fig. 8.

Biloculina vespertilio Schlumberger, Mem. Soc. Zool. France, vol. 4, 1891,

p. 174, pi. 10, figs. 74-76, text figs. 20-22.—Cushman, Bull. 71, U. S. Nat.Mus.,

pt. 6, 1917, p. 77, pi. 30, fig. 1; figs. 37-39 (in text).
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Very fine specimens of this species occurred at Albatross stations

D5236, east coast of Mindanao, 494 fathoms (903 meters), and
Do277, China Sea, off southern Luzon, 80 fathoms (146 meters).

Tiiese are the only Philippine stations; the other stations beins: in

the area further south, where it occurs off Bouro Island; Gulf of

Tomini, Celebes, and the Gulf of Boni.

Biloculina vespertilio—Material examined.

Cat.
No.
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BILOCULINA GLOBULUS Bornemann.

Plate 95, figs. 2a, b.

Biloculina globulus Bornemann, Zeitschr. deutsch. geol. Ges., vol. 7, 1855,

p. 349, pi. 19, fig. 3.—ScHLUMBERGER, M6m. Soc. Zool. France, vol. 4, 1891,

p. 188, pi. 12, figs. 97-100, figs, in text, 42-44.—Cushman. Bull. 71, U. S. Nat.

Mus., pt. 6, 1917, p. 78, pi. 31, fig. 2.

A few specimens occurred at 11 different stations in the region.

These ranged in depth from 32 to 752 fathoms (59 to 1,375 meters),

the average depth being 373 fathoms (682 meters). Bottom tem-

peratures at four of these stations ranged from 44° F. to 73.8° F.

(6.6° C. to 23.2° C), the average being 57.5° F. (14.2° C). Most of

the stations are from 300 to 500 fathoms (549 to 914 meters).

These are off northern Cebu; Verde Island Passage; China Sea,

off Formosa; Mindoro Strait; Palawan Passage; east coast of Luzon,

and to the southward in Darvel and Sibuko Bays, Borneo; Gulf of

Tomini, Celebes; and south of Patiente Strait.

Biloculina globulus— Material examined.

Cat.
No.
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Biloculina anomala— Material examined.

Cat.
No.
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Biloculina piaum—Material examined.

Cat.
No.
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BILOCUHNA DENTICULATA (H. B. Brady), var. STRIOLATA H. B. Brady.

Plate 98, figs. 2a-c.

Biloculina ringens (Lamarck), var. striolatu H. B. Brady, Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 143, pi. 3, figs. 7, 8.

—

^Millett, Joiirn. Roy. Micr. Soc,

1898, p. 262, pi. 5, fig. 8.

Biloculina denticulata, var. striolata Cushman, Bull. 71, U. S. Nat. Mus., pt. 6,

1917, p. 80, pi. 33, figs. 2, 3.

This variety is much less common than the typical form of the

species, occurring at but five stations in the region D5139, off Jolo

in 20 fathoms (37 meters) ; D5141, the neighboring station, 29 fathoms

(53 meters); D5159, off Tawi Tawi in 10 fathoms; D5179, off Romblon
in 37 fathoms (168 meters); and from the exterior of a pearl oyster

from Jolo Jolo.

Evidently the variety is like the typical form in being most at

home in shallow, warm water.

Biloculina denticulata, var. striolata—Material examined.

Cat.
No.



478 BULLETIN 100, UNITED STATES NATIONAL MUSEUM.

southern Leyte, between Marinduque and Luzon; Pacific Ocean,

east coast of Mindanao; off northwestern Panay, China|Sea,^off

southern Luzon and Formosa; between Siquijor and Bohol; between

Negros and Siquijor; and several stations to the southward in Darvel

FlO. 62.—ElLOCULINA COMATA H. B. BEADT. OUTLINE OF THE CHAMBERS 07 A PARTIALLT BEOKEK
specimek, showing the early quinquelocutjne stage with nearly smooth chambers. x 100.

From Albatross station d5236.

and Sibuko Bays, Borneo; south of Patiente Strait; Gulf of Boni;

and Macassar Strait.

Some of the stations show the triloculine form which has already

been referred to under TnlocvXina insignis, and which has been

confused by various writers under that name.

Biloculina comata—Material examined.

Cat.
No. Coll. of-

No.of
speci-
mens.

Station. Locality.

Depth
in

fath-

oms.

Bot-
tom
tem-
pera-
ture.

Character of
bottom. Abundance.

13447

13442
15778
13450

13451

13446
13443
13448

13452
13441
15779
13445
13444
13449

16780

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.

D5201.
D5220.
D5222.
D5236

.

D5259.
D5278.
D5318.
D5537.
D5529.
D5538.
D5567.
D5668.
D5650.
D5630.
D5591

.

D5582.

^D5585.

D5586.
D5589.

D5425.

1
I
H4898.

10 10 00 N
13 38 00 N
13 38 30 N,
8 50 45 N,

11 57 30 N,
14 00 10 N
21 32 00 N
9 11 00 N,
9 23 45 N
9 08 15 N
5 48 00 N
2 28 15 S.

4 53 45 S.

56 30 S.

4 11 48 N
4 19 54 N
4 07 00 N
4 06 50 N
4 12 10 N

125 04 15 E.
121 58 00 E.
121 42 45 E.
126 26 52 E.
121 42 15 E.
120 17 15 E.
117 46 00 E.
123 23 00 E.
123 39 30 E.
123 23 20 E.
120 33 45 E.
118 49 00 E.
121 29 00 E.
128 05 00 E.
118 38 20 E.
118 58 38 E.

118 49 54 E.

118 47 20 E.
118 38 08 E.

9 37 45 N.; 121 11 00 E
(triloculine form).

7 43 45 N.; 122 03 45 E.

554 I

50 i

195
494 I

312
102
340
254
441
256
268
901
540
569
260
890

476

347
260

221

• F.
52.8

52.8
41.2
49.3
59.6

53.5
53.0
53.3
52.0
38.2
40.1

3a3

41.1

44.0
45.7

gy.s.,m
sit. gn. m...
gn.m
fiie. gy. s

fry. m., glob,
fne. s.,m.,sh
s., br. Co
gn.m
gy. m., glob.
gn. m., s

fne. s

gy.m
gn. m
CO. s., m
gy. m.jfne.s.

gy.m
gy.m
fne. gy. s.,

gy-m.
gy. m., CO. s.

gy. m., glob.

Rare.
Few.
Rare.
Frequent.
Few.
Few.
Few.
Frequent.
Frequent.
Frequent.
Few.
Few.
Few.
Few.
Few.
Few.

Common.
Few.
Few.

Rare.

Rare.
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BILOCULINA MILLETTII Cnshman.

Miliolina durrandii Millett (part), Journ. Roy. Micr. Soc, 1898, p. 268, pi. 6,

figs. 8-10 (not figure 7).

—

^Heron-Allen and Earland, Trans. Zool. Soc.

London, vol. 20, 1915, p. 565, pi. 42, figs. 11-16.

Biloculina milleUii Cushman, Bull. 71, U. S. Nat. Mu?., pt. 6, 1917, p. 81, pi. 34,

figs. 4, 5.

This species, described from the Malay region by Millett, and which
I also found in Hongkong Harbor, has occurred in the Philippine

region at one station. It is evidently characteristic of this rather

Hmited region.

Heron-Allen and Earland record this in their paper from the

Kerimba Archipelago, and also note its occurrence "from the coasts

of Burma, Queensland, Java, and Macassar in the eastern seas; and
in the Pacific is very abundant, and typical at Tahiti."

This species seems to be without an apertural tooth, none having

occurred in our specimen, and Heron-Allen and Earland mention the

same characteristic.

Biloculina milleUii—Material examined.

Cat.
No.
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Genus NEVILLINA Sidebottom, 1905.

Nevillina Sidebottom {Type N. coronata (Millett)), Mem. Proc. Manchester Lit.

Philos. Soc, vol. 49, pt. 2, No. 11, 1905, p. 1.—Cusiiman, Bull. 71, U. S. Nat.

Mus., pt. 6, 1917, p. 83.

This very interesting genus has been discussed at some length in

the references given above.

NEVILLINA CORONATA (Miilett).

Plate 99, figs, la, b.

Biloculina coronata Millett, Joiirn. Roy. Micr. Soc, 1898, p. 263, pi. 6, figa.

6a-c.

Nevillina coronata Sidebottom, Mem. Proc. Manchester Lit. Philos. Soc, vol. 49,

pt. 2, No. 11, 1905, p. 1, figs. 1-8.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 6,

1917, p. 84, pi. 35, figs. 2-5.

Some of the relationships of this very interesting genus and species

have already been noted ^^ The species was originally discovered

and described by Millett from a solitary specimen from "Asjahan,

northeast coast of Sumatra," depth not given. Millett's specimen

was evidently not adult, but still in the biloculine stage. Later

Sidebottom described the genus Nevillina from more adequate mate-

rial from two stations—Port Blair, east side of Andaman Island, at

entrance to the port, between Ross Island and the main island in

16 fathoms (29 meters) ; and Sulu roadstead, 12 fathoms (22 meters).

These two stations with that of Millett show that the species must

have a wide distribution in the Indo-Pacific.

In the Philippine material it is very rare. A single apertural end

of a fully developed specimen is from D5142, off Jolo, in 21 fathoms

(39 meters) ; and two specimens, also fully mature and very typical,

from D5160, off Tinakta Island, Sulu Archipelago, Tawi Tawi Group,

in 12 fathoms (22 meters).

When sufficient material of this species can be obtained the early

development of the microspheric form should be studied and com-

pared with the sections figured by Schlumberger of the genera Idalina

and Periloculina.

This is evidently one of the most interesting Foraminifera of the

region, representing a species with Cretaceous affinites still existing

in the Indo-Pacific region.

Nevillina coronata— Material examined.

Cat.
No.
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Genus PENEROPLIS Monffort, 1808.

This genus occurs in numerous forms in the area, and the sam.e

arrangement as that adopted by Heron-Allen and Earland in their

paper on the Kerimba Archipelago is here adopted. Tho}-, having
made an extended study of the earlier figures and descriptions, have
given a very valuable series of notes on the systematic arrangement
of the forms of this genus. Their paper is here referred to so that

their disposition of the species may be followed.

PENEROPLIS PERTUSUS (Forskdl).

Nautilus -pertusus ForskAl, Descr. Anim., 1775, p. 125, No. 65.

• Feneroplis pertusus Jones, Parker, and H. B. Brady, Foram. Crag., 1865, p.

19.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 204, pi. 13,

figs. 'l6, 17.

—

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

1915, p. 601.—Cushman. Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 86, pi. 36,

fig. 1; pi. 37, figs. 1, 2, 6.

This typical form of the species is not the most abundant in the

region. There are records from four stations: Sulu Archipelago ; off

Tawi Ta^\'i; between Burias and Luzon; and Midway Island. It

undoubtedly occurs, as do the other forms, in shallow water through-

out the region.

Feneroplis pertusus— Material examined.

Cat.
No.
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Most of the stations are in the shallow, warm waters about the

islands of the Siilu Sea.

Peneroplis planatus— Material examined.

Cat.
No.
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Peneroplis arietinus— Material examined.

i

CfJ; 1

coll. of-
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Orbiculina adunca—Material examined.

Cat.
No.
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As a rule the chamber walls of 0. marginalis are thinner than in the

other species giving a characteristic bluish tinge to the test not usually

noticed in either of the other species.

0. marginalis was less common than 0. duplex, but more so than

O. complanata except in very shallow water. It is abundant at many
of the stations usually in shallow water but in a few cases found at

more than 500 fathoms (914 meters).

It seems to be most common among the islands rather than on the

open outer shores. To the southward it was found between Gillolo

and Kayo a.

Orbitolites marginalis— Material examined.

Cat.
No.
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of less than 100 fathoms (183 meters); eight between 100 and 200

fathoms (183 and 366 meters); five between 200 and 300 fathoms

(366 and 549 meters) ; six between 300 and 400 fathoms (549 and 732

meters) ; five above 400 fathoms (732 meters ~i. At the deeper stations

the species was usually represented by few specimens.

Numerous specimens formed of fused individuals were found, two

or more with the earlier annular chambei-s having fused into a com-

plete annular growth.

OrbitoUtes duplex—Material examired.

Cat.
No.

15805
15806
15807
15808
15809
15810
15811
15812
15S13

15814
15815
15816
15817

15818
15819

15820

15821
15822

Coll. of—

U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.
U.S.N.M.

U.S.N.M.
U.S.N.M,
U.S.N.M.
U.S.N.M,

U.S.N.M,
U.S.N.M,

U.S.N.M.

U.S.N.M.
U.S.N.M.

No. of

speci-

men.''.

Station.

D5106.
D5110.
D5148.
D5147.
D5149.
D5154.
D,'il59.

1)5160.
D5161.
D5201

.

D5206.
D5214.
D5217.
D521S.
ri.'J220.

D.5259.
D.5261

.

D52W.
D.5277.
1)5278.

D5.338.
D53a9.
D5.374.
D53S,1

.

D5388.
D5424.
D5426.
D543S.
D5459.
D.5445.
D5467.
D5469.
D5487.
D5567

.

D5570.

D5579.
D5580.
D5589.

D5590.
D5592.

localitv.

Depth

fath-
oms.

14 23 55 N.; 120 32 33 R.
13 59 20 N.; 120 75 45 E.
5 35 40 N.; 120 47 30 E.

5 33 00 N.
5 14 50 N.
5 11 50 N.
5 12 40 N.
5 10 15 N.
10 10 00 N.
11 31 40 N.
12 25 18 N.
13 20 00 N.
13 11 15 N.
13 38 00 N.
11 57 30 N.
12 30 55 N.:

13 49 15 N.
13 56 55 N.
14 00 10 N.
11 33 45 N.
13 48 00 N.
13 46 45 N.
13 14 15 N.
12 51 30 N.
9 37 05 N.
9 12 00 N.
15 54 32 N.
13 10 21 N.
12 44 42 N.
13 35 27 N.
13 36 4S N.
10 02 45 N.
5 48 00 N.
5 52 15 N.

120 42 10 E..
119 58 45 E..
119 54 00 E..
119 55 10 E..
119 53 00 E..
125 04 15 E..
124 42 40 E..
123 37 15 E..
123 14 15 E..
123 02 45 E..
121 58 00 E..
121 42 15 B..
121 34 24 E..
120 14 45 E..
120 13 45 E..
120 17 15 E..
119 24 45 E..
121 43 00 E..
121 35 08 E..
122 44 25 E..
123 26 15 E..
121 12 37 E..
118 28 00 E..
119 44 42 E..
123 59 54 E..
124 59 50 E..
123 37 ISE..
123 38 24 E..
125 05 33 E..
120 33 45 E..
120 12 57 E..

Binang Pool, Subin Bay.
Siasi Island
4 54 15 N.; 119 09 52 E.
4 52 45 N.; 119 06 45 E.
4 12 10 N.; 118 38 08 E.

4 10 50 N.; 118 39 35 E.
4 12 44 N.; 118 27 44 E.

37
135
17

10
12
10
12
16

554
32

218
105
20
50

312
145
18
80

102
43

106
190
88

228
340
27
297
201

383
480
500
732
208
330

175
162
260

310
305

Bot-
tom
tem-
pera-
ture.

° F.

'59.'

6

52.8

'63.'

i

'•ig.'s

58.6
59.6

51.4
50.4

44.3

52.3
52.0
52.3

Character of
bottom.

gy-m
dk. gy.m.
CO. s

Co.,sh.
CO. s

CO. s

fne. s

gy.s.,m
gn.m
gn.m
crs. gy.s
crs. s

sft. gn.m
gy.m., glob .

s.,m
sh.,p.,s
fne . s

fne. s.,m.,sh,
Co.,s.,m
bk.s
gym
CO s

sft. gn.m
CO. s

fne. gy.s
ga.m

Abimdancc.

55.3
55.8
45.7

44.3
43.3

gn. m.,s
gnm
gn.m
gn.m
fne. s

fne. s., glob.

fne. s., Co.
fne. s., Co.
fne. gy. s.

gy-m.
gn. m.,s. ..

gn.m

Few.
Few.
Few.

Few.
Few.
Common.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Tommon.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
Few.
ToramoD.
Few.

Few.
Few.

ORBITOLITES COMPLANATA Lamerck.

OrbitoUtes complanata Lamarck, Syst. Anim. sans Vert., 1801, p. 376.—H. B.

Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 218, pi. 16, figs. 1-6;

pi. 17, fies. 1-6.—CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 6, 1916, p. 95, pi. 39,

fig. 2.

Specimens of tliis species were abundant at many stations and at

some reaching a very considerable size. Specimens of the micro-



rOEAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS. 487

spheric form were found with the outer annuli more or less broken

and thin, filled with numerous megalospheric young. These large

specimens were of tlie flattened form noted by Heron-Allen and
Earland from the Kerimba Archipelago. Specimens composed of

fused individuals are occasionally found also. The range of depths

is from 12 to 766 fathoms (22 to 1,400 meters), but two stations

being greater in depth than 500 fathoms (914 meters).

Orhitolites complanala— Material examined.

Cat.
No.



488 BULLETIN 100, UNITED STATES NATIONAL MUSEUM.

absence as far as our material shows of A. mdo. Both species occur

off the Hawaiian IsLands in shalloAv water. In the Malay region

Millett notes the rarity of A. mdo, occurring at but two stations,

while A. boscii was more or less scattered over the area. In the

Kerimba Archipelago, off the east coast of Africa, Heron-Allen and
Earland note the abundance of A. melo and the scarcity in compar-
ison of A. ioscii. In the Philippine material A. hoscii is, at the shal-

low-water stations, especially on the eastern side of the Sulu Sea, very

abundant, while I have made no records of A. melo in all the material

examined. With the data given by Millett it would seem that in its

distribution from the Hawaiian Islands to the Red Sea, it does not
extend far northward in the Malayan and Philippine regions.

Worthy of special remark is the finding of beautu'ul microspheric

specimens of A. hoscii, confirming in all details Chapman's observa-

tions on the two forms from the Great Barrier Reef of Australia.

The two forms are here figiu-ed.

The species was not found outside the region of the eastern bor-

der of the Sulu Sea except at D5192, in 32 fathoms (59 meters), oft'

northern Cebu, and D5218, in 20 fathoms (37 meters), between
Burias and Luzon. This may be due in part to the fact that shallow-

water collecting was most extensively carried out in this region. In the

Sulu Sea, off western Mindanao, Busilan, Siasi, Jolo, and Tawi Tawi,

it occurred in great abundance in material dredged from 10 to 38

fathoms (18 to 70 meters). At one station, D5153, in 49 fathoms (90

meters), off Tawi Tawi, the specimens were smaller; and at D5172
a specimen was obtained in 318 fathoms (582 meters)—an especially

deep record for this species.

It was not found in the region to the south, largely for the reason

that the material from that region is from much deeper water.

Aheolina boscii— Material examined.

Cat.
No.
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EXPLANATION OF PLATES.

Plate 1.

Fig. 1. Astrorhiza granulosn. >< 13.

2. Rhabdammina ahyssorum. Xl3.

3. Rhabdammina abyssorum, var. radiata. X 7.

4. Rhabdammina linearis. X 13.

5. Rhabdammina irregularis. X 7-

6. Marsipella gigantea. X 7.
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Plate 2.

Fir;.]. Bdlhysiphoii Jillformis. X 7.

2. Bnthysiphon ru/us. X 7.

3. Bafhysiphon rufesccns. X 12. o, side view; 6, end view.

4. Bathysiphon Jlnvidu.v, var. (jifjanteus. X 3. a, side viev;; 6, end vie^v.

5. Bathijsiphon papyraceus. X 3. «, side view; h, end view.

6. Rhhamminn indinsa. X 27.

7. Psamrnosphaera parva. X OG.

8. Saccamnnna sphaerica, var. catcnulata. X 30.
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Plate 3.

Fig. 1. Tholosina bulla—hispid form. X 33.

2. Tholosina bulla—smooth form . X 33.

3. Thurammina papyracea. X 33.

4. Hyperamminafriahilis. X 7.

5. Hyperammina elongata. X 13.

6. Jaculella obtusa. X 13.

7. Jaculella acuta. X 13.
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Plate 4.

Fin. 1. Dendioplinja attenuala. X 8. a, side view; b, end view.

2. Toh/pammina vagans. X 25.

3. Tobjpammina vagans. X 30.

4. Tholosina bulla attached to hhuhdanimina irregularis. X 10.

5. Saccorhiza ramosa. X 30.
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Plate 5.

Fifi. 1. Aniinodisciis ijtrertua. X 1'*, inicrospheriL' form, a, eido view; l>, apertural

view.

2. Ammodiscv.s vicerfuti. X 10. ^legalospherir form.

3. Ammodiscus i^ircrtux, yar. flisenideus. X 10. «, side view, /;, apertural view.

Microspherif form.

4. Ammodiscns erseitu-;. X 13.
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Plate 6.

Fig. 1. Ammolagaia davata, microspheric form attached to Cyclammrna. X '

2. Ammolngena davata, megalospheric form with secondary cliamber. >;

3. Amrnolageno davata, megalospheric form attached to Ammodiscus. X
4. Ammolageiia davata, microsplieric form attached to Clavulina. X 30.

5. Aschcmonella catenata. X 25.

6. Reophax scor-piurus . X 30.
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Plate 7.

Fig. 1. Tolypcmimma vagans. X 15.

2. Tohjpammina vagans. X 15.
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Plate S.

Fig. 1. Smieiii'iui divaricnns. X Ij.
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Plate 9.

Fig. 1. Sagenmafrondescens, attached to shell. X 15.

2,3. Hormosina ovaliformis. X 15.

4-6. Ammosphaeroidina grandis. X 7.
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Plate 10.

Figs. 1. 2. Reophax nochdosus. X 15.

3, 4. Ammnlagc'iM clavata. X 15.
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Plate 11.

Fig. 1. Reophax spiculotestus. X 20.

2. Haplophragmoiaes grandiformis. X 30.

3. Ammobnciilitcs reophaciformis. X 30.

4. Trochammina globigeririifortnis. X 15, ventral view.

5. Trochammina glohigeriniformis. X 15, dorsal view.

6. Sphaerammina ovalis. X 15, side view.

7. Sphaerammina ovalis. X 15, apertural view.

8. Sphaerammuin oralis. X 15, side view.
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Platk J 2.

Fifi. 1. h'copl/ax pilulifcr. X 60.

2. Reophax distans. >( •'50.

3. Reophax bacillaris. X 30.

4. Reophax dental iniformis. X. 30.

5. Reophax nodulosus. X 1J>.

6. Reophax quttifer. X 30.

7. Reophax bilociilaris. X 30.
501



Plate 13.

Fig. 1. Reopha.r cyimdricus. X 15.

2. Reophax spiculotestv.s. X 25.

'?>. Reophax. horridus. X 30.

4. Reophax findens. X 30. a, front view; b, side view.

5. Hormosina globidifcra. X 25.

6. Hormosina ovicula. X 15.

7. Hormosina normani. X 30.

8. Haplostiche dubia . X 7. Megalospheric form, «. side view: fc, apertural view.

9. Haplostiche dubia. X 7. Microspheric form, rt, side view; ^, apertural view.
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Plate 14.

Fig. I. S(i(ieNiiiaJ'ro>irJescens. )< 15.

2. Jleophav afjglutlnatus. X 15. «, front view: 6, apertural view.

3. Ammohaculites reophacifonnis. X 40.

4. AmmobacuUfes cassis. X 25.

5. Sphaerammina ovalis. X 50. «, front view; b. apertural view.
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Plate 15.

Fig. 1. Haplophmgmoides siihglobosum. X -5. n, apertural view; h, side view.

2. Haplophraginoides ringens. X 60.

3. Haplophragmoides sphaeriloculuin. X 30. a. side view; h. ajiertural view.

4. Trochanimina turbinata. X 20.

5. Uormosina rarpcnteri. X 15.

504



U, S. NATIONAL MUSEUM BULLETIN !00, VOL. 4 PL. 15

FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 604.



U. S. NATIONAL MUSEUM BULLETIN 100, VOL. 4 PL. 16

« f -N

\'r\

la

2a 2b

3b

FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.
For explanation of plate see page 505-



Plate 16.

Fig. 1. CijcJammliia cnnrclhita. X 18. (i, side view; h. apertural view.

2. (.yclain/nitin cnmprrssfi. X IS. ^/. side view; 5. apertural view.

3. Cyclaiinnina jxnii-l/ociiliitd. X 1''^. « side view; &, apertural view.

4. Cydammina pusilla. X 18. a. side view; h. apertural view.

5. Aminosphaeroidina grandis. X 15.
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Plate J/.

Fig. 1. Cribrostonioiilcs bradyi. X 25. a, side view; b, apertural view.

2. Trorhammiiia squamata, attached to Ammodiscus. X 30.

3. AmmobaculUcs calcareum. X 18.

4. Ammobaculites agglutinans. X 25.

5. Ammobaculites rylindricus. X 25.
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Plate 18.

Fig. 1. Mdi-ftiprlhi ylyunt((i. X 15. Front view.

2. Marsipella gigantea. X 15. Apertural vimv.

3. Keophn.r horri'/us. X 30. Front view.

4. Keophn.r liorri'lus. X 30. Ap?rtural view.

5. Ilaliphjjsema catcnidata. X 15. Front view.

(5. Haliphysema catenulata. X 15. Ajjertural vi?w.

7. Dcm/rophri/a ramosa. X 15. F'ront view.

8. D(ndrophri/a ramosa. X 15. Apertural view.

9. Ilonnosinn ovali/ormis. X 15. Front view.

10. Hormosbui oralifonnis. X 15. Apertural view.

11. AmmosphdrrnHna ndhaerens. X 30. Interior view.

12. Arnmospliafntlina adhaerens. X 30. Exterior view
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Plate 19.

Fig. 1. Arnmohaculites pseudospirale. X 18. H4898.
2. Arnmohaculites pseudospirale. X 18. H4898.

3. Reophax aduncus. X 21. D5478.

4. Clavulina parisiensis. X2]. D5201.

5. Bolivina limbata. X 30. D5178.

6. Textularia hauerii. X 24= D527().

7. Textularia foliacea. X 30. D5145. «, front view; 6, side view
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Plate 20.

Fig. 1. Spiroplrcfd bulfiosa. X <S5.

2. Tc.rfuJdiid siigitfitld. X 15.

A. 4. Tc.rtularia sagittula. Almormal s])e(iiiH'ns. ^\' ;•!().

5. Texliilarin sagiffDln. \nr. atruta. X 35.

(i. Textularia sagittiild. var. /istulom. X 35.

7. Textularid gmmeii. X 35.

8. Texlularia agglutinana. X 30. n. I'luiit \ i 'w: />, apcrtiiral \ iew
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Plate 21.

Fig. 1. Textularia stricta. X 15.

2. Textularia abbreriata. X 35. a, front view; b. apcrtural vimv.

3. Textularia goesii. X 35.

4. Textularia siphoniferu. X 75. a, front view; b, upertural view; specimen

with bifurcating rows of pores.

5. Textularia siphoiiifera . X 35. a, front view; b, side view.

6. Textularia siphoniferu. X 35, microspheric sj)eeimeu with twisted early

portion.

7. Textularia siphuiii/era. X 35, speeimen with \er\' huge openings, two fused.
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Plate 22,

Fk;. 1. TcxtuUirid /lorrcctd. )< 35.

2. Tcxtnliiria tmiisversaria. X 75. fl, front view; h, side view; c apertiiral

view.

3. Te.rtulurin rertehralis. X IS. ", front view; r. apertural view.

4. Textularia Jlintii. X 35.

5. Textularin pseudocnriixttd. X 75.

(). Trnrhamminn sfjiKimiitd. X 75. a. (\nrsx\ view: h. A'entral view.



Plate 23.

Fig. 1. Textularia crassiscpta. X 75.

2. Textularia quadrilatera. X "5. a, front view; h, side view.

3. Textularia rugosa. X 35.

4. Textularia rugosa. X 35. a, front view; b, apertural view.

5. Textularia catenata. X 75. D5551.

6. Textularia aspera. X 35. D5121.
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Plate 24.

Fig. 1. Textuluria vertehralis. X 23. a. front view, h. aperturnl \i '\v.

2. Textularia semialata. X 50. Megalosplieric form.

3. Textularia semialata . X 50. Microspheric form. «, front vi -w; h, apertural

view.

4. Textularia irmnensa. X 9. ''', front view, b, apertural \i;'\v.

5. Textularia excavata. X 20. a. front view; b, apertnrul \i -w.
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Plate 25.

Fig. 1. Textularia trochus. X 35. a, front view; 6, ventral view; c, dorsal view.

2. Textularia conica. X 35. a, front view; b, ventral view.

3. Bigenerina pennatula. X 35. a, front view; b, apertural view.
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Plate 26.

Fu.. 1. Bignierina raprcohis. X 25. a, front view; b, apertural view.

2. Bigenrrina nodosaria. X 35.

o. Bolivinu ainygdalafformis. X 50.

4. Bolirina karreriana. X 35.

5. BoJivina punctata. X 35.

(). Bolirina dilatata. X 35.

7. Bolirina comparta. X 35.
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Plate 27.

Fig. 1. BoHvina karreriana, var. carinata. X 50.

2. Bolivina hanikcniana. X 35.

3. Bolivina sculpturata. X 50. «, front view; 6, apertural view.

4. Verneuilina hrudyi. X 75.

5. Verneuilina spinulosa. X 75.

fi. Verneuilina affxa. X 35.

7. Valvulina conico. X 75.
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Plate 2S.

[•"u.. !. Mil nijiiia fused. X 'iO. a, dorsal view. /•, \entrnl Aiew.

2. Trild.'ia Iricdiinata. X 25. o. t'runt view: b. apertural view.

'';. Tiila.i id inilixcii Id. X ^o.

-1. Tritd.riUiui cdpirdld. Y 25. (i. front \ii.'Av: !>. apertutal \ie\v.

5. (juu(lry!).d y<(:li(i. >' '.'.b.
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Plate 29.

Fig. 1. Gaudryina fllntil. X 20.

2. Gaudryina qiiadranr/iilaris. >( 20.

3. Gaudryina bradyi. X 75.

4. 5. Gaudryina paupercida. X ?'5.

6. Gaudryina baccala. X 75.

7. Gaudryina apicularis. X 75.

8. Gaudryina pseudofilifonais. .v 7,5.
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Pi ATE 30.

Fu;. 1. G(ii((lri/ina robnstu. X IS. (i. ventral view: b, dorsal view; r, aperturul view.

2. C'lcniJinn pr'iiuK ra. X "-"). o., front view: h, apertural view,

o. Chiriilina jiriiiKwrii. X -"i- Younu form stil! in l)iserial stage.

4. ( iitiulnjinii (ittniiKild. X -O.

5, (). Cliinillnd jiriindt t (I. X -5. Apertures of liiserial sta.tre.

7. Chirulina iirlniarni. X 25. Aperture of adult.

8. ClaruUmi n>hin<I(ilii. X 25. a, front view: 6, apertural view.
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Plate 31.

Fig. 1. Clavulina cominnnis. X 35.

2. Clavulina dij/hnnis. X 50. r;, front view; h. apertuia! view.

3. Clavulina angidaris. X 35.

4. Clavulina bradyi. X 35.

5. Bulimina aculeata. X 75.

6. Bulimina inflaia. X 75.

7. Cassidulina laevigata. X 75.

8. Bulimina pupm'des. X 75.

9. BulvmincUa contraria. X 75.
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Plate 32.

Fig. 1 Vcrneuilina polystiopha. side view. X 20.

Cassidulina sitbglobosa, front view. X 35.

Virgulinn cornuta, rear view. X 50.

Virgulina cornuta, side view. X 50.

VirguUna cornuta, front view. X 50.

Virgulina cornuta. apertural view. X 50.

182152—20 36 521.



Plate 33.

Fig. 1. Nodosaria {Giandulina) laevigata. X 50. D5178.

2. Nodosaria (Giandulina) laevigata, var. strialnlu. X fiO. D5230,
3. Nodosaria pynda. X 33. D5201

.

4. Nodosaria pyrula. X 12. D5201. o, apertural view; 6, front view.

5. Nodosaria pyrula, with large proloculum. X <it). D5259.

6. 7. Nodosaria pyrula, var. semirugosa. X 12.

8. Nodosaria pyrula, var. longi-costata. X 12. D5388.

9. Nodosaria pyrula, var. longi-costata. X 33.
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Plate 34.

Fig. 1. Xodosaria annulatn. X '")<)•

2 Nodofiaria nnnulata. X 66. D5628. a, apertiiral view; 6, front view.

3. Xodosaria insecta. X 33. D5236.

4. Nodosana radicula. X 33. D5586.

5. Nodosaria soUita. X 10. D5385. «, apertiiral view; 6, front view.

6. Xodosaria soluiu. X 30.

7. Xodosaria communis. X 33. D5236.

8. Xodosaria consobrina, var. emaciata. X 20.

9. Xodosaria fihfonnis. X 20.
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Plate 35.

Fig. ]. Nodosaria consohrinu. var. emanatu. X 33.

2. Nodosaria japonica. X 10.

3. Nodosaria anteiinula. X Ki. D523f).

4. Nodosaria subpohjgona. X 20. D5318. a, apeitural view, 6, front view,

megalospheric.

5. N^odosaria subpolygona. X 20. D5318. ^[icro=!piieric.

6. Nodosaria scalaris. X G6.

7. Nodosaria eaten ulata. X 33.
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Platb :^G.

Fig. 1. Nodosaria subtcrtcnuafo. X 33. D523(i.

2. Xodosaria subsnilaris. X Ki- D5178. o, apertural view, ii, front view.

3. Xodosana suhscalaris. \Sir. paiicicostnta. X 22. 1)5133. «, apertural view; b,

front \dew.

4. Nodosaria subsadarts. \ar. pavcicoatata. X 22. D5133.

5. Xodosaria milletii. X 33. D5281.

6. Nodosaria lepidula. X 33. D5236.

7. Nodosaria lepidula, var. hispidula. X 33. D523(!.

8. Xodosaria siibstriatula. X 33. D5123. Adult with apertural end broken.

9. Nodosaria substriatiila. X CO. D5112. Two-chamliered stage.

10. Nodosaria paucilocidata. X 22. D5201.

11. Nodosaria pauciloculatn. X 22. D520].

12. Nodosaria pavrilorujala. X 50. D5371.



Plate 37.

Fig. 1. Nodosaria sublineata. X 22. D5586.

2. Nodosaria perversa. X 45. D5311.

3. Nodosaria subperrersa. X 33. D5236.

4. Nodosaria laevicostata. X 66. D5178.

5. Nodosaria raphanus. X 16. a, apertural view; h, front view.

6. Nodosaria raphanus. X 16. D5272.

7. Nodosaria raphanus. X 16.
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Plate 38.

Fig. 1. Nodosa

r

a ohliqua. X 33.

2. Nodosarki rertebralis. X 25.

3. Nodosaria vertebralis. X 20.

4. Nodosaria spirostriolata. X 12. D5236.

5. Nodosaria hirsuta. X 22. D 5201. a, apertural view; 6 front view.

6. Nodosaria hirsuta. X 20.

7. Nodosaria hirsuta. var. acuUata. X 33.

8. Nodosaria hirsnta. var. afulmla. X 33. D5259.
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Plate 39.

Fig. 1. Frondicularia philippinensis. X 20. D5425.

2. Frondicularia philippinensis. X 20. D5429.

3. Frondicularia philippinensis. X 20. D520L
4. Frondicularia plicata (?). X 12. D5584.

5. Frondicularia annularis. X 20. D5382.

6. Frondicularia annularis, Ya,r. long istriata. X 33. D5110.
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Plate 40.

Fig. 1. Vagintdina acicida. D5()13. n, X 30; 6, initial end. X 100.

2. Nodosaria vertebralis. X 25. H4898.

3. Vaginidina protiimida. X 25. D523(j. a, apertural view; 6, front view.

4. Frondicidaria plicata. X 20. D5301.

5. Frondicidaria inaequalis. X 66. D5123.

6. Frondicidaria inaequalis. X 33. D5(j52.

lS21.i2—20 37 '

529



Plate 41.

Fig. 1. Marginulina glabra. X 66.

2. Marginulina striatula. X 66.

3. Vaginulina legumen. X 33.

4. Vaginulina legumen, var. elegans. X 33.

5. Marginulina costata, megalospheric form. X 33.

6. Marginulina costata, megalospheric form. X 22.

7. Marginulina costata, microspheric form. X 22.

8. Marginulina costata, microspheric form. X 33.
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Plate 42.

Fig. 1. Vacj'mulina spinigera. X 33.

2. Vaginulina margaritifera . X 25.

3. Vaginulina bradyi. X 25.

4. Vaginulina bradyi. X 25. «, apertiiral view; 6, front view.

5. Vaginidina linearis, microspheric form. X 50. D5569.

6. Vagin\ilina linearis, microspheric form. X 33. D5172.

7. Vaginulina linearis, microspheric form. X 50. D5569.

8. Vaginulina linearis, megalospheric form. X 33. D5133.
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Plate 43.

Fig. 1. Lingulina grandis. a, front view, X 12; b, apertural view, X 16.

2. Lingulina costata. a, frout view, X 26; b, apertural view, X 26.

3. Cristellaria rotulata, var. umbonata. X '-().
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Plate 44.

Fig. 1. Cristellaria orbicularis, var. subcarinata. X 12.

2. Cristellaria orbicularis, var. papillata. X 12. D5352.

3. Cristellaria orbicularis, var. subumbonata. X 12. D5259.

4. Cristellaria convergens. a, side view, X 26; b, edtre view, X 26.
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Plate 45.

Fig. 1. Cristellaria gibba. X 20. a, side view; b, edge view.

2. Cristellaria calcar. X 33. a, side view; b, edge view.

3. Cristellaria calcarata. X 26.

4. Cristellaria echinata. X 23. o, side view; 5, edge view. D5423.
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Plate 46.

Fig. 1. Cristellaria echinata. X --j- fl, side view; 6, edge view. D5374.

2. Cristellaria expansa. X 26. a, side view; b, edge view. D5467.

3. Cristellaria expansa, var. plunulata. X 16. o, side view; ft, edge view.

4. Cristellaria costata. X 33. D5590.
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Plate 47.

Fig. 1. CristMarla costata. X 33.

2, 3. Cristellaria costata, var. multicosta. X 26.

4, 5. Cristellaria costata, var. suhdecorata. X 26.
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Plate 48.

Fig. 1. Cristellarui hradyi. X 1^^. rt. side view; 6, edge view. L)o:51:5.

2. Cristellnrin cassinoi'Jes. X 26. «, side view; 6, edge view. D5:^81.

3. Cristellarki dorso-costata. X 13. r/, side view; ?), edge view: c. aportuial

view. D5268.
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Plate 49.

P'lo. 1 Cristellaria costata, var. sublaevis. X -(i- D5374.

2. Cristellaria cassis. X 26. a, side view; 6, edge view.

.'}. Cristellaria paucicostata. X 40. «, side view; 6, edge view. D55S6.

4. CrisieUnria tnmido-cnstata. X 23. r/, side view; 6, edge view. D5570.
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Pr.ATE .")0.

Fig. 1. CrisfeUarin riimi-In-c^>sfaf(i, vnv. hifn/rlnthicn. X 2'P>. a, sido view; h, edge

view. D5567.

2. (yistellnria temiis. X 50.

3. Cristellnnn tricnrinella. X 23. «, side view; /), edtre view D5801

.

4. 5. ('i')xl(llari'i crepUhtla. X 33.

r)39



Plate 51.

Fig. 1. Cristcllaria htlicinoides. X 2G. «, side view; J), reverse view. 1) 5:i()l.

2. Cristellaria ittilicn. X -'(>.

3. Cristellaria ilalicu, var. acuto-carinaia. X 26. «, side xiew: h, cud \iew.

D5523.

4. Cristellaria helicina. X 10. a. side view; 6, edge view. 1)5272.
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Plate 52.

Fk;. ], 2. Polymorphinn probhiha, var. hidicd. X 20. DooTO.

3. I'ohjinorphina oblonga. X 50.

4. I olymorj.hiiia lacka. var. obloiu/a. X 66. D5(j01.

5. Poh/morphina, species. X 50.

6. Lagena apiculata. X 33.

7. Noclosaria subsiriaiula. X 33. 1)5123.

8. Nodosaria subsiriaiula. X 100, showing details of iicck and aperture.

9. Nodosai-ia subsiriaiula. X 100, aperture.
541



Plate 53.

Fk;. 1. I'olyinorphiiKi problnna, var. indico. short form. X -3. I)-");")?!), (i, t^ide

view; b, apertural view.

2. Marginuliiia phUippinensis. X 33. D5217.

3. Marginullna plulippinensis. X 13, L)5220. a, s-ide view; b, ed.uv view.
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Pl.ATK M.

Vi(.. 1. PolymorphliKi < Icganli.'^siiiKi. ]< (id.

2. PoJymnrphiiKi (U'<i<iiilhsiiiui. X *i*>-

3. PolyiiKirpJiiiiii prohlciiKi. X <>('• ". a])ertural view f>,

4. Polymorphina prohlema. X •><).

• 5. Uvigerina nsperula. X 66.

6. Uvigerina driaUi. X 6(i.

fiont view.
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Plate 55.

Fig. 1. Uvigeritui pif/nwa. X 33.

2. Uvigerina lenuisiriata. X 66.

3. Uvigerina schwageri. X 66.

4. Uvigerina schwageri. X 66.

5. Uvigerina schivageri. X 40. </, apertural view; h^ fnmt view

6. Uvigerina aculeata. X 66.

7. Uvigerina am.pullacea. X 66.

8. Uvigerina asperula. X 6(5.
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Platk 5().

Fig. 1. Siphogciicriiiii coluiuclhirh. X 0*'.

2. SiphogciicriiKi hifroiis, twinned sjX'ciinen. >( CG.

3. Sipiiogciiirl nil hilrons. y[ (ili.

4. SiphiH/ciicrinii hijroiis^ \ar. striiihila. '.[ (ill.

5. Siphoi/iiKriiiiislriiitii. • (ili,

6. Siphogemriiiii raphanus, var. rostulutu. X B6. «, apertural view; /^ iKint

view.

7. Siphognu ririii riii>h(unis. X HH. *

8. Siphogi'iHiiiiii i/iiiiorjiha. '' (Ki.
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Plate 57.

Fig. I. CamJcidiui nilkhi, var. triloba. X 26. D5J91. a-c, three views.

2. Cristellariu articulula (?) X 26. a, side view; b, apertural view.

3. Cristellarid articulata (?). X 26, with broad cristellarian base.

4. CrisleUaria articulata (1). X 46. 05110. Very elongate, irregular specimen.

5. ChilosiomeUa (/raiidis. X 20. 05449. r;, front view; 6, side view; c, aper-

tural view.
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Platr 58.

1. Discorbis alloniorphinoides. X <J0. I)52(jl. a, dor^il view; !>. ventral view;

c, side view.

2. Fidvinulina i>l/illi)i)ii>ensis. '/, (Iti. a. dorsal view; h, vential view; r, side

view.

:{. Piilvinulina srabra. X *)'>. I'VJl'O. n. ventral view; /;. side view.
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Plate 59.

Fir,. ]. Discorbis bertheloti. X 25. D5268. a, dorsal view; h, ventral view; c,

side view.

2. Cymbalopora poeyi. X 50. D5469. a, dorsal view; b, ventral view; r, side

view.

H. Treiomphnlus buUoidcs. X50, D5576. a, dorsal view; b, ventral view;

c, side view.
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For explanation of plate see page 548,
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 649.



Plate 60.

Fig. 1. Disrorbis, species. X 70. D5"_'()l. a. dorsal \i('\v: h. ventral view; r, side

view.

2. Discorbis rugnsn. X 155. D523fj. a. dorsal view: //. ventral view: r, .side

view.

3. Siphonina reticuldtn. X "0. 1)5178. (t, dorsal view; b, venrral view; C;

side view.
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Plate 61.

Fig. 1. Anomalina ammonoides. X 66. 5:259. a, ventral view; h, dorsal view;

c, apertural view.

2. Anomalina coronata. X 33. D5230. a, ventral view; 6, dorsal view; c,

apertural view.

3. Anomalina polytnorjiha. X 33. D5318. a, ventral view; b, dorsal view.
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For explanation of plate see page 550.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.
For explanation of plate see page 651.



Plate 62.

Fig. 1. AnninaliiKi polyinorpJui. var. cenicornis. X 33. I)523(J. a. ventral view

h, dorsal view.

'2. AnoniaUna polymorphii. var. sipkoniferd. X 33. 1)5236. a, ventral view

b, dorsal \'iew.

3. Anomaltna grosserugosa. X 33. 1)5236.

4. Truncatulina cidter . X 66. 1)5635. o, ventral view; 6, dorsal view; r, aper-

tural view.
551



Plate 63.

Fio. 1. Truncatullna rcfulgens. X 66. D5469. a, ventral view; 6, dorsal view
c, apertural view.

2. Truncatulina lobatula. X 66. D5590. a, ventral view; h, dorsal view;

c, apertural view.

3. Truncatulina ahneriana. X 66. D5445. a, ventral \iew: It. dorsal view;

c, apertural view.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 552.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 563.



Plate 64.

Fu:. I. TnairatuUita icucllerslorfi. X 33. D5445. «, ventral view; 6, dorsal view;

c, ai)ertural view.

-'. TruncatuUna tenera. X 66. D5613. «, ventral vi(»w; b, dorsal view; c, aper-

tural view.

3. TruncatuUna haidingerii X 66. D558(). a, ventral view; b, dorsal view;

c, apertural view.
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Plate 65.

Fig. 1. Truncatidina margaritifera. X 33. D5338. a, ventral view; b, dorsal view;

c, apertural view.

2. Truncatulina variabilis. X 33. D5546.

3. Truncatulina ungeriana. X 33. D5640. a, ventral view; b, dorsal view;

c, apertural view.
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For explanation of plate see page 654.
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For explanation of plate see page 555.



Plate 66.

Fig. 1. Pulvinulina menardii. X 33. D5571. a, ventral view; h, dorsal view;

c, apertural view.

2. Pulvimdinam-enardii, -var.fnnhriiil(i. X 66. D5638. «, ventral view; /;, dor-

sal view; r, apertural view.

3. Pulri)ti(liii(i tidnida. X 33. D5637. «, ventral view; /;, dorsal view; c, aper-

tural view.
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Plate 67.

Fig. 1. Pulvinulina canariensis. X 66. D5606. a, ventral view; b, dorsal ^'iew;

c, apertural view.

2. Pulvinulina truncatulinoides. X 66. D5300. a, ventral view; b, dorsal

view; c, apertural view.

3. Pulvinulina crassa. X 66. D5580. a, A'entral view; b, dorsal view; c, aper-

tural view.
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For explanation of plate see page 556.
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For explanation of plate see page 557.



Plate 68.

Fig. 1. Pidrinulina punctuliifn. X 33. D5642. a, ventral view; /;, dorsal view;

(', apertural view.

2. Pulrinulina pauperata. X 22. 1)5439.

3. Pulvinulina exigua. X 66. 1)5439. a, ventral view; b, dorsal view; e, aper-

tural view.

4. Pulvinulina conrentrica. X 66. D5572. a, ventral ^iew; h, dorsal view;

c, apertural view.
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Plate 69.

Fig. 1. Puhinulina procera. X 33. D5580. a, ventral view; b, dorsal view; c, aper-

tural view.

2. Pulvinulina lateralis. X 33. D5580. a, ventral view; b, dorsal ^dew;

c, apertural view.

3. Pulvinulina auricula. X 66. D5465. a, ventral view; b, dorsal view;

c, apertural view.
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For explanation of plate see page 558.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 569.



Plate 70.

Fig. 1. Palrlmdina berthelotiana, var. subornata. X >^3. D5301. a, ventral view;

b, dorsal view; r, apertiiral view.

2. Discorbis subobtusa. X 66. DooSl. a, ventral view; b, dorsal view; r, aper-

tiiral view.

3. Rotalinbeccarii. X 66. 1)5469. «, ventral view: /*, dort^al view; r, apertiiral

view.
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Plate 71.

Fig. 1. Pulvinulina umbonata. X 66. D5468. a, ventral view; b, dorsal view;

c, apertural view.

2. Rotalia soldanii. X 33. D5639. a, ventral view; b, dorsal view; c, aper-

tural view.

3. Rotalia calcar. X 50. D5630. a, ventral view; b, dorsal view.
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For explanation of plate see page 560.
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For explanation of plate see page 561.



Plate 72.

Fig. I. Rotalia broeckhiana. X -^O- DofiHT. a, ventral vww; h, doisal \iew; c, a])er-

tural view.

'2. Rotdlid papulosa, var. coinpirssiuscula. X 33. a, ventral \ie\v: b, dorsal

view; c, apertural ^iew.

3. Rotal'ui papulosa. X 3:i. a, dorsal view; b. apertural \ie\v.
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Plate 73.

Fig. 1. Roialia schroeteriana. X 12. D5338. a, dorsal view; 6, ventral view; c, side

view.

2. Carpenteria proteiformis. X 15.

3. Carpenteria proteiformis. X 15.

4. Carpenteria utricularis. X 15.

5. Carpenteria utricularis. X 15.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 562.
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FOR EXPLANATION OF PLATE SEE PAGE 563.



Plate 74.

Fig. 1. TnmcatuUiKi nuirgarUifem. X 23. (i. dorsal vknv; h, vontral vii'w; c, aper-

tural view.

2. Operculiim bcrtsi-lii, vai. ornata. X 10. «, side \-ie\v; h. ajiertural ^^.ew.

3. yo7ii()mna umbilicalula. X <J5. Dc236. a, side view; b. apertural view.
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Plate 75.

Fig. 1. Calcarina splengleri, ventral view. X 20.

2. Calcarina defrancii, ventral view. X 20.

3. Calcarina baculatus (?), ventral ^dew. X 20.

4. Calcarina hispida, ventral view. X 15.

5. Siderolites tctraedra. X 15.

6. Baculogypsina sphaerulatus. X 20.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 564.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 565.



Plate 76.

Fifis. 1-5. Siderolik's tclraedra.

1. Young, ventral view. >( 45.

2. Later stage, ehanilx'i's invadinii- (Idvsa! side. X W. o, venlral side; ft, dorsal

side.

3. Still later stage whi'ic dorsal side is ])artly covered hy tlie invading cluinibers.

X 35. a, ventral view; b, dorsal vi<nv.

4. Old eroded specimen, in which the chaniljers are larucly broken away, leaving

the raised bosses ix) as projections from the center. X ll^.

5. Specimens in which the cluunbcr^ now cover even the spines. X 15.
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Plate 77.

Fig. 1. Cornuspira foliacea. X 20. D5424.

2. Cornuspira foliacea, var. expansa. X 20. D5259.

3. Cornuspira involvens. X 20. D5198.

4. Cornuspira involvens . X 20. D5256.

5. Cornuspira involvens, var. striatula. X 30. D5282,

6. Cornuspira carinata. X 20. D5523.
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For explanation of plate see page 566.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.
For explanation of plate see page 567.



Plate 78.

Fi(i. 1. ('(>rtiiisi)li-(i hiciinosa. X -0- 1>525!).

'2. Ojilhdhii ii/liiiit incoii.':!t(iiis. ,< 20. Adull.

'.i. Opllialinhliiitn lnci>iiHt(ins. ,< oO. Youiiij.

4. Spirolnrulina grateloupi X 20. 1)517!). r;. front view: ?;, aiM-rtnial view.

5. Spirolocul ina grateloupi, var. inrisd. X 20. L)536!).
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Plate 79.

Fig. 1, Spiroloculina cosdfera. X 18. D5236. a, front view; h, apertural view.

2. Spiroloculina robvMa. X 18. D5650. o, front view; 6, apertural view.

3. Spiroloculina vaUfhis. X 18. D5668. o, front view; 6, apertural view.
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For explanation of plate see page 568.
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For explanation of plate see page 669.



Plate 80.

Fig. 1. Splmlorullnu circiilaris. X -3. 1)5259. <;, front view; h. aiMTlural view.

2. Spiroloculina circularis. >( *J(J. D5259. Aperture.

'i. Spirolorulina canaliculata. X 23. I)52(i(S. «. front view; ?>. apertural view.

A. Spiroloculina elegans. X 23. 1)5143. (/, front vii-w; />, apcrl iiral view.

5. Spiroloculinn planissima. X <><>• 1)5342. <i. front \ic\v; h, aperlural view.
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Plate 81.

Fig. 1. Spiroloculina scrnbicidata. X 30. D5181. a, front view; 6, apertural view.

2. Spiroloculina rkpressa. X 30. D5217. «, front view; b. apertural view.

3. SpiroloculuKi iin iKirid. X 30. D5110. a, front view; fe, apertural view.

4. Spiroloculind (inlilhinim. X 30. D5218. o, front view; 6, apertural view.

5. Spiroloculind diililhirum, var. anguhild. X 30. D5218. «. front view; h,

apertiu'al view.

6,7. Spiroloculind inillctlii. X 30. Taeloban Anchorage.
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For explanation of plate see page 570.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 57 1.



Plate 82.

Fig. 1. Spiroloculina ienuiscptaia. X 27. D5238. a, face view; b, apcrtural view.

2. Spiroloculina tenuiseptata. X 21. D5236. Starting to uncoil.

S. Spiroloculina tenuiseptata. X 21. D523G. Later stage.

4. Spiroloculina convcxiuscula. X 21. a, face view; h, apertural view.

5-7. Spiroloculina costifera, var. plena, new variety. X 18. D523(). Various

stages in the development.
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Plate 83.

Fig. 1. Spirolnculina (tdvena. X 30. D5178. a, convex side; 6, concave side; c,

apertural view.

2. SpirolocuUria ajfixa. X 48. D.5192. «, convex side; 6^ concave side; c, aper-

tural view.

3. Spiroloculinn orbis. X 30. D5178.

4. Spiroloculina n)itiU(irnm, variety. X 30. D5218.
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For explanation of plate see page 572.
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FORAMINIFERA OF THE PHILIPPINE AND ADJACENT SEAS.

For explanation of plate see page 573.



Plate 84.

Fig. ]. Coniuspira rrnssisepta. X oG.

2. SpirolocuUna tenuisshna. X 82. D5227.

3. Spiroloculina tenuiinargo . X 82. D534!). Abnormal s])ecimen.

4. QuinquflocuJina crassatina. X 26. D5178. a, side view; b, reverse side; c,

apertiiral view.

5. Quinqiwloculina recta. X 26. D5570. n, side view; 6. rever.se side; c, aper-

tm-al view.

G. Quinqueloculina fusca. X 26. Tara Island, Phili])pin(' Islands, a, side

\iew; b, reverse side; c, apertnral view.
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Plate 85.

Fig. 1. Planispirina ronlraria. X 23. D5582. a. side view: 6. apertural view.

2. Nodobacularia tibia. X 23. Specimen witli the ])roloculuni l)roken open,

showing interior.

3. Nodobacularia tibia. X 23. Exterior of another specimen.

4. Quinqueloculina albatwssi. X 23. D5133. a, side view: b. opposite side;

r. apertural view.
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For explanation of plate see page 575.



Plate 8G.

Ftg. 1. Qmnqueloculina disparilis. X 22. D5178. a. side view; b, reverse side;

c. apertural view.

2. Quinqueloculina birurinata. X 30. D5134. a. side view; b. reverse side;

c, apertural view.

3. Quinqueloculina bimrinatn. X 116. D5143. Aperture of early stage with

simple tooth.

4. Quinqueloculina parkeri. X 30. D51G0. a. side view; b, reverse side;

r. apertural view.
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Plate 87.

Fig. 1. Quinqueloculina vulgaris. X 23. D5227. «, side \'iew: b. opposite side;

c, apertiu'al view.

2. Qiiinqtieloculmalamarchiana. X 23. D5201. a. side view; 6, opposite side;.

c, apertural \dew.

3. Quinqneloculina lamarcliami. X 20. D5220. a, side ^^ew; h, opposite

side; c, apertural view.
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For explanation of plate see page 577.



Platk SS.

Fic. J. (^uinqiiclociilind (ipii-ula. X 18. D523G. a, side view; 6, opjOTsite side

c, ai)ertiiral \i('\v.

2. QuinquelocuUna (ipiculu. X 18. D52:'>(i. Outline of s])('cini('7i willi the

spine greatly developed.

3. QuinquelocuUna procera. X 12. D52:'>(). a, side view; h. ()])po.site side;

r. a})ertural view.

4. QuinquelocuUna seminuluin. X 24. a, side view; /;, opposite side: c,

apertural view.
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Plate 89.

Fig. 1. Quinqueloc.uhnn herimbatica, var. retirulo-striata. X 26. D5143. a, side

\'iew; b. reverse side; c, apertural \dew.

2. QuinqueLoculinakerimbatica,Ya.r. philippinensis. X 26. D5192. Four-cham-

bered stage, a. side view; b, reverse side; c, apertiiral view.

3. Quinqueloculina kerimbatirn. var. philippinensis. X 26.

4. Quinqueloculina crassa. var. subcuneata. X 26. D5151. a, side view; b,

reverse \iew; r, aj)ertural view.

5. Quinqueloculina brmauui . X 26. D535S.
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For explanation of plate see page 579.



Plate 90.

Fig. I. Qiiinqueloculina contorta. X <)G. D5572. a, .side view; b. rever,se side;

r. apertural "view.

2. QuinqndocuUna ferussacu. X 20. D51(i4. «. .side view; b. reverse side;

c. apertural view.

3. QuinquelocuUna polygona. X <)<). D5181. «. side view: b. reverse side;

c, apertural view.
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Plate 91

Fig. 1. Quinqueloculina agghitinans. X -3. DolOd. a. side view; h. reverse side;

r, apertiiral view.

2. Quinqueloculinn vrnusta. X 23. D5147. a, side view: b. reverse side;

c, apertural view.

3. Quinqueloculina sculpt lira ta. X 23. D5145. r/. side view; h, reverse side;

r-, apertural \dew.

4. Quinqueloculina sculplurata. X 23. D5143.
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For explanation of plate see page 581.



Plate 92.

Fig. 1. Triloculina rircKlarls. X 30. 0523(1. «, side view: b. opposite side; c,

apertural view.

2. Triloculina circularis. X 75. D523G. Aperture with tooth.

3. Triloculina oblonga. X 39. D5214. a. side view: h. opposite side; c,

apertural view.

4. Triloculina cuncata. X "5. «. side view: 6, opposite side; r. apertural view.
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Plate 93.

Fig. 1. TrUoculina cunenta, var. incisa. X 2(1. Siasi Island. «, side view; h, op-

posite side; c, apertural view.

2. TrilocuUna rupertiana. a, side view; b, opposite side; c, edge view; d,

apertural view; X 13. e, portion of surface, X 80. D5134.
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For explanation of plate see page 582.
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For explanation of plate see page 583.



Plate !)4.

Fig. 1. FliiUiud triquftra. X 10. D523(). o and 6, opposite sides; r, apertural view.

2. Flintina bradyana. X 20. D5134.

3. Massilina arenaria. X 10. D523(). a, side view; b, apertiiral view.

4. Massilina dwrandii. X 20. a and b, opposite sides; c, apertural view.

583



Plate 95.

Fig. 1.

2.

o

4.

5.

Bilondina irregulnris. X 30. «, front view; ?>, side \'iew.

Biloculina globulus. X 30. I)55S0. a, front view; b, apertural view.

Biloculina serrata. X 20. 056:^9. «, front view; 6, apertural view.

Biloculina elongata. X 20. r)5()13. a, front view; h, apertural view.

Biloculina vespertilio. X 15. D5277. a, front \dew; />, apertural view.

r)S4
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Plate 96.

Fig. 1. Biloculina anomala. X 50. D5622. o, front view; h, side view; c, apertiiral

view.

2. Biloculina depressa. X 10. D5236. a, front view; 6, side view.

3. Biloculina comata. X 17. D55G7. a, front view; b, apertural view.

182152-21 14
•
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Plate 97.

Fig. 1. Biloculina sarsii. X 24. D5315. a, front view; b, side view; c, apertural

view.

2. Biloculina lucernula. X 18. D5236. Slightly triloculine form, a, side

view; b, opposite side; c, apertural \neyr.

3. Operculina elegans. Side \dew, X 20. From station D5579.

4. Vertebralina striata, var. reticulosa. Side view, X 60. From station D5160.
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Plate 98.

Fig. 1. Biloculinn lucernula. X 24. D5630. a, front view, h, side \'iew; c, aper-

tural view.

2. Biloculina denticulata, var. striolata. X 18. D5139. a, front \-iew; h, side

\iew; c, apertiiral view.

3. Biloculina denticulata, var. X 18. D5179. a, front view; h, apertiiral

view.
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Plate 99.

Fig. 1. Nevillinu coronatu. X 12. D5160. a, front view; b, basal view.

Exterior of megalospheric form.

Transverse section of megalospheric form.

Transverse section of microspheric form.

Exterior of microspheric form.
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Plate 100.

Fig. 1. QulnqaelocuUna curtn.i X 33. D5134. 2-chaniljered stage, a, apertural

view; 6, side view.

2. Quinqueloculina carta.? X 33. D5134. Central chamljers by transmitted

light.

3. Spiroloculina gratcloupi. X 165. D5159. Central chambers by transmitted

light.

4. Spiroloculina depressa. X 165. D5220. Central chambers by transmitted

light.

5. Spiroloculina depressa. X 165. D5220. Central chambers bv transmitted

light.

6. Quinqueloculina rugosa. X 33. a, side view; /;, opposite side; c, apertural

view.

7. Quinqueloculina bicarintaki. X 33. a, side view; 5, opposite side; f, apertural

view.
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abbreviata, Textularia 122

abyssorura, radiata, Rhabdammina 37

Rhabdammina 30

Rhabdopleura 39

acaulis, Bolivina 129

acervalis, Plauorbulina 311

acicula, Vaginulina 262

acicularis, Nautilus 483

aeuleata, Bulimina 161

presli 161

Cristellaria 235

Nodosaria hirsuta 214

Uvigerina 273

acuta, Jaculella 59

acuticosta, Lagena 180

acutimargo, Spiroloculiua 398, 410

acuto-carinata, Cristellaria italica 253

adhaerens, Ammosphaerulina 100

aduuca, Orbiculina 483

Reophax 70

aduncus. Nautilus 483

Reophax 70

advena, Spiroloculiua 410

Triloculina 453

aenariensis, Bolivina 137

Brizalina 137

aequilateralis, Globigerina 293

iuvoluta 294

affinis, Bulimina 165

afRxa, Spiroloculiua 410

Verneuilina 142

agglutinans, Ammobaculites 89

fistula, Textularia 107

Haplophragmium 89, 92

nodosaria, Textularia 125

porrecta, Textularia 109

tiuinqueloculina 441, 464

.Spirolina 89, 92

Textularia 113

agglutinata, Astrorhiza 36

agglutinatus, Reophax 73

akneriana, Rotalina 316

Truncatulina 316

alata, Bolivina 129

beyrichi 129

VuhTilina 129

albatrossi, Quinqueloculina 435

algaeformis, Rhizaininina 46

AUomorphina 284

trigona 284

allomorphinoides, Discorbina 306

Discorbis 306

Vahiilina 306

alternans, Pleurostomella 138

alveolata, substriata, Lagena 182

Alveolina 487

boscii 487

alveoliniformis, Miliolina 443

Quinqueloculina 443

Ammobaculites 89

agglutinans 89

calcareum 90

Page.

Ammobaculites cassis 91

cylindricus 92

pseudospirale 94

reophaciformis 92

tenuimargo 90

Ammochilostoma 97

ringens 82

rotuudata 97

Ammodiscinae 61

Ammodiscus 62

exsertus 64

incertus 62

discoideus 63

tenuis 62

Anuuoglobigerina bulloides 285

Ammolagena 61

elavata 61

ammonoides, Anomalina 323

Discorbis 323

Nautilus 382

Operculina 382

Plauorbulina 323

Rosalina 323

Ammosphaeroidina 98

grandis 98

sphaeroidiniformis 98

Ammosphaerulina 100

adhaerens 100

Amphistegina 370

cumlngii 383

lessonii 370

madagaseariensis 372

radiata 372

radiata 372

Amphorina gracibs 175

gracillima 175

ampullacea, Uvigerina 274

asperula 274

amygdalaeformis, Bolivina 133

angularis, Clavulina 155

Valvulina 155

angulata, Spiroloculiua antillariun 408

grata 408

angulosa, Astrorhiza 35

Uvigerina 271

annularis, Frondicularia 217

lougistriata, Frondicularia 218

annulata, Glandulina 189

Nodosaria 189

radicula 189

anomala, Biloculina 474

Anomalina armnonoides 323

ariminensis 322

bengalensis 320

coronata 326

grosserugosa 323

polymorpha 324

cervicomis 325

siphonifera 325

wuellerstorfl 314

antennula, Nodosaria 197

antillanmi, angulata, Spiroloculiua 408
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Page.

antillarum, Spirolociilina 407

aperturalis, Textularia Ill

apiciila, Quinqnelociilina 422

apiciilaris, Gaudryina 151

apiculata, Lagcna 176

sulcata 180

Oolina 176

arenacea, Bigenerina 126

arenaria, Massilina 446

Spircloculina 411, 446

arietimis, Nautilus (Lituns) 481, 482

Peneroplis 482

pertusus 482

arimiuensis, Anomalina 322

Planulina 322

articulata, Cristellaria 222

Robulina 222

Articulina 448

sagra 448

Aschemonella 64

catenata 64

Aschemonellinae 64

aspera, Textularia 112

asperula, ampullacea, Uvigerina 274

Massilina 447

Spiroloculina 447

Uvigerina 274

Assilina discoidalis 379

Astrorhiza 35

agglutinata 36

angiilosa 35

catenata 64

granulosa 35

Astrorhizidae 35

Astrorhizinae 35

atrata, Textularia sagittula 103

attenuata, Dendrophrya 57

Gaudryina ^ 152

auricula. Nautilus 329

Pulvinulina 329

auriculata, substriata, Lagena 182

austriaca, Valvuliua 144

triangularis 144

baccata, Gaudryina 150

bacillaris, Reophax 67

baculatus, Calcarina 353

Tinoporus 353

BaciUogypsina 359

sphaerulatus 359

balaniformis, proteiformis, Carpenteria 361

bartschi, Flintina 465

Operculina 376

omata, Operculina 378

plana, Operculina 377

Bathysiphon 41

finformis 41

flavidmn 44

flavidus 44

giganteus 44

papyraceus 45

rufum 42

rufus 42

rufuscens 43

beccarii, Nautilus 345

Rotalia 345

(Turbmulina) 345

bengalensis, Anomalina 320

Page.

bertheliniana, Miliolina 757

tricarinata 457

Triloculina 457

bertheloti, Discorbina 305

Discorbis 305

Rosalina 305

berthelotiana, subornata, Pulvinulina 333

beyrichi, alata, Bolivina 129

Bolivina 128

bicarinata, Fissiu'ina 184

Lagena 184

Quinqueloculina 428

biconiis, elegans, Miliolina 425

Quinqueloculina 425

bifrons, Sagrina 277

Siphogenerina 277

(Sagrina) 277

striatula, Siphogenerina 278

Bigenerina 125

arenacea 126

capreolus 127

nodosaria 125

pennatula 127

bilocularis, Reophax 74

BilocuUna 469

anomala 474

comata 477

contraria 412

dcnticulata 476

striolata 477

depressa 469

elongata 473

globulus 474

irregularis 479

lucernula 475

millettii 479

murrhjaia 470

pisum 475

riiigens 471, 472

denticulata 476

striolata 477

sarsii 471

serrata 471

tubulosa 475

vespertilio 472

BoUviua 128

acauUs 129

aenarieiisis 137

alata 129

amygdalaeformis 133

beyrichi 128

alata 129

compacta 137

costata ,.
134

dilatata 128

hantkeniana 132

karreriana 131

carinata 132

Limbata 135

nobilis 130

punctata 136

pusilla 138

pyginaea 136

quadrilatera 125

robusta 129

compacta 137

schwageriana 130



IXDEX. 593

Page.

Bolivinii sculptuiata 134

semicostata 134

siibangiilaris 135

boscii, Alveolliia 487

Oryzaria 487

boueana, Miliolina 425

Nonionina 366

Quiiiqueloculina 425

hradyaiia, Fliiitina 467

Qiunqueloculina 432

bradyi, ClavTilina 155

Cribrostomoides 83

Cristellarla 243

Cyclammina 88

Cjnnbalopora poeyi 308

Gaudry ina 149

Hauerina 450

Vaginuliiia 260

Verneuilina 141

Bri7,alina aeiiariensis 137

broeekhiana, Rotalia 346

bnikenthali, Vagimilina 260

brunnensis, U vigerina 272

biiehiana, Bulimiiia 160

presli 160

bulbosa, Spiropleeta 102

Bnlimiiia 159

aculeat a 161

affinis 165

buchiana 160

elegans, exilis 159

elegantissima 167, 168

elongata 165

inflata 160

raargiiiata 159

ovata. 164

polystropha 139

presli, aeiJeata 161

buchiana 160

elegantissima 167

marginata 159

pupoides 161

marginata 159

spiniilosa 161

pyniia 162

perversa 163

spinescens 164

siibafftnis 165

subteres 107

Buliminclla 167

contraria 167

elegantissima 168

subteres 167

Bulimininae 159

bulla, Plaeopsilina 51

Tholosina 51

bulloidcs, Ammoglobigerina 285

Cymbalopora 309

Globigerina 96, 285

Rosalina 309

Sphaeroidina 297

Tretomphalus 309

triloba, Globigerina 2S6

caloar, Calcarina 350

var. hispida 356

Crist ellaria 231

calcar, Nautilus 231, 233

Robulina 231

Rotalia 350

calcarata, Cristellarla 232

calcareum, Ammobaculites 89

Haplophragmium 89

Calcarina '. 350

baculatus 354

calcar 350

var. hispida 356

dcfrancii 353

hispida 356

quoyi 356

spengleri 351,356

var 353

tetraedra 358

canaliculata, Spiroloculina 395

canariensis, Haplopliragmium 79

Haplophragmoides 79

Lituola 79

nautiloidca 79

Nonionina 79

Plaeopsilina 79

Pulvinulina 338

Rotalina 338

Uvigerina 275

cancellata, Cyclammina 84, So

caiideiana, Textularia 109

sagittula 109

Candeina 296

nitida 296

triloba 296

caperata, Clavulina 153

Tritaxia 153

Tritaxilina 153

capreolus, Bigenerina 127

Granunostomum 127

Valvulina 127

carinata, Bolivina karreriana 132

Cornuspira 392

Operculina 392

Textularia 121

carinatus, Peneropljs 482

pertusus 482

carpenteri, Cycloclypeus 386

Hormosina 77

Carpentena 360

balaniformis, proteiformis 361

monticularis 362

proteiformis 361

rhaphidodendron 363

utricularis 360

Cassidulina 171

crassa 1 72

globulosa 293

laevigata 171

subglobosa 171

Cassidulininae 171

cassinoides, Cristellaria 244

cassis, Ammobaculites 91

Cristellaria 244

Haplophragmitnn 91

Lituola 91

Nautilus 244

eastanea, Thtiramniinu pai)illata 52
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Page.

catenata, Aschemonella 64

Astrorhiza 64

Textularia 112

catenulata, Haliphysema 58

Nodosaria 198

Saccammina sphaerica 48

celata, Planispirina 449

Signioilina 449

cenomana, Lituola 95

(Placopsilina) 95

Placopsilina 95

Ceriopora globulus 360

cervicornis, Anomalina polymorpha 325

chilostoma, Gaudryina 150

pupoides 150

Textilaria 150

Chilostomella 283

chilostomella, Gaudryina pupoides 150

Chilostomella, grandis 283

ovoidea 283

Chilostomellidae 283

Chryaalidina H4
dimorpha J 44

Cibicides reiulgens 312

circularis, Miliolina 462

Spiroloculina 403

Triloculina 462

clavata, Ammolagena 61

Lagena 1 ''4

Oolina 1 74

Trochammina irregularis 61

Webbina 61

Webbinella 61

Clavulina 145

angularis 155

bradyi 1 55

caperata 153

communis 154

cylindrica 155

diflormis 156

indiscreta '45

parisiensis 156

primaeva 158

rotundata 15"

colurnellaris, Sagrina 276

Siphogenerina 276

comata, Biloculina 478

commimis, Clavulina 154

Dentalina 192

Nodosaria 193

(Dentalina) 192

Verneuilina 154

eompacta, Bolivina 137

robusta 137

complanata, laciniata, Orbitolites 487

OpercuUna 373

Orbitolites 486

plicata, Orbitolites 487

compressa, Cristellaria 247

Cyclammina 85

Hauerina 450

Nouria J 02

Polymorpliina 266

compressiuscula, Rotalia papillosa 348

compressum, Haplophragmium 80

concamerata, Pulvinulina 328

rej^aiida 328

Page.

concainerat a, Rotaliiia 328

Serpula 328

concava, Textularia 119

concavuni, Plecauium 119

eoncentrica, Pulvinulina 327

conglobata, Globigerina 290

conglomerata, Globigerina 295

conica, Textularia 123

Valvulina 142

triangularis 142

consobrina, emaciata, Nodosaria 195

contorta, Miliolina 432

Quinqueloculina 432

contrarla, Biloculina 412

Buliminella 167

Planispirina 412

RotaUna 167

convergens, Cristellaria 228

convexa, Triloculina tricarinata 456

convexiuscula, Spiroloculina 409

Cornuspira 387

carinata 392

crassisepta 392

foliacea 387

expansa 388

involvens 389

substriatula 389

lacunosa 391

Cornuspirininae 387

cornuta, Virgulina 170

coronata, Anomalina 326

Ne\-imna 480

corrugata, Patellina 303

costata, Bolivina 134

Cristellaria 239, 243

LenticuUna 239

Lingulina 214

Marginulina 256

multicosta, Cristellaria 240

RobuUna 239

subdecorata, Cristellaria 241

sublaevis, Cristellaria 242

costatus. Nautilus 239

(Orthoceras) 256

Spincterules 239

costifera, plena, Spiroloculina 405

Spiroloculina 405

eostulata, Nodosaria 187

stipitata 187

Siphogenerina raphanus 281

crassa, CassiduUiia 172

Miliolina 420

Pulvinulina 338

Rotalina 338

subcuneata, Quinqueloculina 423

crassatina, MUiolLna 443

QuinquelocuUna 443

crassisepta, Cornuspira 392

Textularia 121

craticulata, PolystomeOa 368

craticulatus. Nautilus 368

erenata, MassUina 445

Spiroloculina 445

crepidula, Cristellaria 248

Nautilus 248

cretacea, Globigerina 287

Cribrostomoides 83
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Cribrostomoides bradji 83

crispa, Polystomella 368

crispus, Nautilus 368

Cristellaria 220

aculeata 235

articulata 222

bradj-i 243

calcar 231

calcarata 232

cassinoides 244

cassis 244

compressa 247

eonvergens 228

costata 239, 243

multicosta 240

subdecorata 241

sublaevis 242

crepidula 248

cultrata 220, 238

decorata 221

denticulifera 238

dorso-costata 247

echinata 233

expansa 236

planulata 237

gemmata 239

gibba 228

helicina 250

helicinoides 251

italica 252

acuto-carinata 253

latifrons 254

mamilligera 235

orbicularis 224

papillata 226

subcarinata 225

subumbonata 226

papillosa 234

paucicostata 248

perprocera 250

reniformis 221

Cristellaria (Robulina) echinata 233

rotulata 223

umbonata 223

(Saracenaria) italica 252

schloenbachi 249

submamilligera 235

tenuis 250

tricarinella 230

spinipes 230

tnmido-costata 245

labjTinthica 245

variabilis 229

vortex 227

culter, Planorbulina 320

Truncatulina 320

cultrata, Cristellaria 220,238

decorata, Cristellaria 221

Robulina 220

cultratus, Robulus 220

cumingii, Amphistcgina 383

Nummulites 383

cuncata, incisa, Triloculina 462

Miliolina 461

Triloculina 461

curta, Quinqueloculina 426

cuvieriana, Miliolina 426

Cyclammina S4

CyclammLna bradyi 88

cancellata 84

compressa 85

pauciloculata 86

pusilla 87

Cycloclja^eus 386

carpenter! 386

guembelianus 386

cylindracea, Spirolinites 483

cylindraceus, Peneroplis 483

cylindrica, Clavulina 155

Marsipella 41

Polytrema 365

Reophax 70

cylindrieum, Sporadotrema 305

cylindricus, Ammobaculites 92

Reophax 70

Cymbalopora 30S

buUoides 309

poeyi 308

bradyi 308

var 308

decorata, Cristellaria cultrata 221

defrancii, Calcarina 353

dehiscens, Sphaeroidina 297

Dendrophrya 56

attcnuata 57

ramosa 56

robusta 57

Dentalina communis 192

Nodosaria 192

emaciata 195

legumen, linearis 261

mucronata 195

obliqua, Nodosaria 195.210

roemeri 193

soluta 192

subnodosa 139

dentaliniformis, Reophax 68

denticulata, Biloculina 476

ringens 476

Spiriilina limbata 302

striolata, Biloculina 477

denticulifera, Cristellaria 238

depressa, Biloculina 469

Spiroloculina 394

tubercalata, Heterostegina 364

diaphana, Iridia 47

difflugiformis, testacea, Reophax .50

Proteonina 49

Reophax 49

digitata, Globigerina 288

dilatata, Bolivuia 128

dimor])ha, Chrysaladina 144

Sagrina 279

Siphogenerina 279

Uvlgerina (.Sagrina) 279

Dimorphina striata 280

discoidalis, AssiUna 379

involute, Opcrculina 380

Operculina 379

discoideus, Ammodiseus incertus 63

Discorbina allomorphinoides 306

bortheloti 305

orbicularis 305

rugosa 306

saulcii 307

Discorbis 303



596 INDEX.

Page.

Discorbis allomorphinoidcs 306

ammonoides 323

berthcloti 305

orbicularis 305

rugosa 306

sp. 307

subobtusa 304

vilardoboana 304

discreta, Rhabdaramina 39

disparilis, Miliolina 424

QuinqueloculiHa 424

distans, Reophax 66

divaricans, Sagenina 60

dorso-costata, Cristellaria 247

dubia, Haplostifhe 78

Lituola 78

Nodosaria 7S

duplex, Orbitolites 485

durrandii, Massilina 446

MiUolina 446, 479

echiiiata, Cristellaria (Robulina) 233

RobuUna 233

Ehrenbergina 172

serrata 172

elegans, exilis, Bulimina 159

Miliolina biconiis 425

Operculiua 381

Pnhdiuilina 342

Quiiiqueloculiiia bicornis 425

Rotalia (Turbinulina) 342

Spiroloculina 408

Vagiuuliiia 258

legumeu 258

elegantissima, Bulimina 167, 168

presli 167

Buliniinella 167, 168

Polymorphina 267

elongata, Biloculina 473

Hormosina 76

Hyperammina 53, 54

Lagena 175

Miliola 175

emaciata, Dentalina 195

Nodosaria eonsobrina 195

emaciatum, Haplophragmium 80

Haplophragmoides 80

Entosolenia marginal a 182

lagenoides 183

excavata, Spiroloculina 120, 396

Textularia 120

exigua, Pulvinulina 340

exUis, BuUmina elegant 388

expansa, Cornuspira foUacea 388

Cristellaria 236

planulata, Cristellaria 237

exsertus, Ammolagena 64

Faujasina 347

ferussacii, miliolina 429

Quinqueloculina 429

filiformis, Bathysiphoii 41

Oaudryina 151

Nodosaria 1 94

fimbriata, Pulvinulina nienardii 335

Qndens, Lituola 71

Reophax 71

Fissurina bicarinat a 184

Page.

Fissurina laevigata 174

staphyllearia 181

fistula, Textularia agglutinans 107

fistulosa, Spiroplecta sagittula 107

Textularia sagittula 104

flavidum, Bathysiphon 44

fla\ddus, Bathysiphon 44

giganteus, Bathysiphon 44

flintii, Gaudryina 146

Textularia 113

Flintina 465

bartschi 465

bradyana 467

triquetra 466

foUacea, Cornuspira 387

expansa, Cornuspira 388

Textularia 117

foliaoeus, Orbis 387

formosa, Lagena 183

fragillisma, Hauerina 451

Spiroloculina 451

friabilis, Hyperammina 54

frondeseens, Sagenella 60

Sagenina 60

Frondicularia 216

annularis 217

longistriata 218

inaequaUs . 216

phihppinensis 216

pUcata 219

fusca, Miliolina 442

Psammosphaera 46

Quinqueloculina 442

Rotalina 143

Valvulina 143

fusiformis, Proteonina 49

Reophax ».. 49

gaimairdi, Operculina 375

Gaudryina 146

apicularis ' 151

attenuata 152

baccata 150

bradyi 149

chilostoma 150

fiUformis 151

flintii 146

paupercula 148

pseudofiUfonnis 151

pupoides 149

chilostoma 150

chilostomella 150

quadrangularis 147

robusta 1.52

rugosa 140

scabra 146

siphonella 151

subrotundata 146

triangularis. . .•. 148

gemmata, Cristellaria 239

gibba, Cristellaria 228

Polymorphina 267

(GlobuUna) 267

gigantea, Marsipella 40

giganteus, Bathysiphon flavidus 44

GirvaneUa vagans 55

glabra, MarginuUna 254



INDEX. 597

rage.

Glandulina annulata 185

laevigata 1S5

Nodosana 185

striatula, Nodosaria 186

rotiindata 185

Nodosaria 1S5

Globigerina 285

aeqiiilateralis 293

involuta 294

bulloides 96, 285

triloba 286

conglobata 290

conglomerata 295

cretacea 287

digitata 2,88

heliciiia 291

inflata 289

rubra 289

sacculifera 291

triloba 286

Globigerinidae 285

globigeriniformis, Haplophragmium 96

Lituola(Haplophragmium) 96

nautiloidea 96

Trochanimina 96

globosa, Lagena 173

globosuin, Vermiculiim 173

globulifera, Hormosiua 71

Ramulina 282

(Globulina) gibba, Polyraorphina 267

globulosa, Cassidulina 293

globulus, Biloculiiia 474

Ceriopora 360

GjTJsina 360

goesii, Textularia 113

gracilis, Amphorina 175

Lagena 175,181

gracillima, Amphorina 175

Lagena 175

gramen, Textularia 105

Grammostomum capreolus 127

grandiformis, Haplophragmoides 82

grandis, Ammosphaeroidina 98

Chilostomella 283

LinguUna 215

granulosa, Astrorhiza 35

Marsipella 35

Operculina 381

grata, angulata, Spiroloculina 408

Spirolociilina 407

grateloupi, incisa, Spiroloculina 397

Spiroloculina 396

grosserugosa, Anomalina 323

Truncatulina 323

guembelianus, Cycloclj'peus 386

guttifera, Reophax 69

(Guttulina) problema, Polymorphina 264

sororia, Polymorphina 265

Gypsina 360

globulus 360

(Gyroidina) orbicularis, Kotalia 346

soldanii, Rotalia 349

haidingeri, Lagena-. 178

striata 178

Oolina 178

Planorbulina 315

Rotalina 315

Truncatulina 315

182152—21 45

Page.

Haliphysema 58

catenulata 58

hantkeniana, Bolivina 132

Haplophragmium agglutinans 89, 92

calcareum 89,90,92

canariensis 79

cassis 91

compressura 80

emaciatum 80

globigeriniforme 96

latidorsatum •. 81, 83

pseudospirale 94

ringens 81

scitulum 80

sphaeroidiniformis 98

subglobosum 81

tenuimargo 90

turl)inatum 96

Haijlophragmoides 79

canariensis 79

emaciatum SO

grandiformis 82

ringens 81

scitulum 80

sphaeriloculum 83

subglobosum 81

Haplostiche
"8

dubia 78

soldanii 78

harrisii, Nouria 101

hauerii, Pulvinulina -331, 332

Textularia 105

Hauerina 450

bradyi 450

compressa 450

fragihssima 451

inconstans 393

ornatissima 452

helicina, Cristellaria 250

Globigerina 291

helicinoides, Cristellaria 251

herdmani, Ramalina 363

Heterostegina 384

depressa, tubercalata. . : 384

suborbicularis 385

tubercalata 384

hexagona, scalariformis, Lagena 177

hirsuta, aculeata, Nodosaria 214

Nodosaria 213

hispida, Calcarina 3-56

Lagena 176

Nodosaria 213

subUneata, Nodosaria 207

tubulata, Lagena 177

hispidula, Nodosaria lepidula 203

Homotrema 364

rubrum 364

Hormosina 74

cari)enteri 77

elongata 76

globuUfera 74

monile 76

normani 75

ovaliformis 76

ovlcula 75

hormosinoides, Reophax nodulosus 69

horrida, Reophax 73
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horridus, Reophax 73

huniilis, Tnincatulina 321

Hyperainmina •''3

elongata 53, 54

friabilis 54

ramosa 54

vagans 55

Hyperammininae 53

immensa, Textularia 11^

impressa, Spirolociilina 395

inaequalis, Froiidicularia 216

inaeqiiilateralis, involuta, Globigeriiia 294

Spirolopiilina 410

incerta, Operculina 62

i nccrtus, Amniodiseus fi2

discoideus, Ammodiscus fi3

incisa, Spirolociilina grateloupi 397

Triloculina cuneata 462

inconstans, Hauerina 393

O pthalmidiiim 393

incrassata, Miliolina 443

indica, Polymorphina problema 265

Pulvinulina 332

indiscrcta, Clavulina 145

Tritaxia 1 45

indivisa, Rhizammina 45

iuflata, Bulimina 160

Globigerina 289

Textularia solita Ill

inflexa, Nodosaria 191

insecta, Nodosaria 189

insignis, Miliolina 458

Triloculina 458

insolita, Nodosaria 191

interrupta, U\igerina 275

involuta, Globigerina inaequilateralis 294

Operculina discoidalis 380

involvens, Cornuspira 389

Operculina 389

substriatula, Cornuspira 389

Iridia 47

diaphana 47

irregularis, Biloeulina 479

clavata, Trochammina 61

Rhabdammina 38

Trochammina 61

italica, accuto-earinata, Cristellaria 253

Cristellara (Saracenaria) 252

CristeUaria 252

Saracenaria 252

Jaculella S9

acuta 59

obtusa 59

japonica, Nodosaria 196

jugosa, Textularia 119

karreriana, Bolivina 131

carinata, Bolivina 132

kerimbatica, Miliolina 437

philippinensis, QuinquelocuUna. 437

Quinqueloculina 437

reticulo-striata, Quinqueloculina. 437

jabyrinthica, Cristellaria tumido-costata 246

laciniata, Orbitolites complanata 487

laciniatus, Orbitolites 4S7

lactea, oblonga, PoljTnorphina 266

Pol5Tnorphina 265

Serpula 265

Page.

lacteum, Vermiculum 265

lacuno?a, Cornuspira 391

laeve, Vermiculum 173

laevicostata, Nodosaria 209

levicostata, Cassidulina 209

laevigata, Cassidulina 171

Fissurina 174

GlanduUna 185

I-agcna 174

Nodosaria (GlandulLna) 185

striatula, Nodosaria (Glandulina). 186

laevis, Lagena 173

Lagena 173

acutieosta 180

alveolata, substriata 182

apiculata 176

auriculata, substriata 182

bicarinata 184

clavata 174

elongata 175

formosa 183

globosa 173

gracilis 181

gracillima 175

haidingeri 178

hexagona, scalariformis 177

hispida 176

tubulata 177

laevigata 174

laevis 173

lagenoides 183

lamellata 184

marginata 182

(Serpula) 182

semistriata 179

staphyllearia 171

striata 177, 178

haidingeri 178

semistriata 179

strumosa 178

strumosa 178

sulcata 179

apiculata 180

Serpula 179

Lagenidae 173

Lageninae 173

lagenoides, Entosolenia marginata 183

Lagena 183

lamarckiana, Quinqueloculina 418

lamellata, Lagena 184

larvata, Planorbulina 310

vulgaris 310

lateralis, Pulvinulina. 336

Rosalina 336

latidorsata, Nonionina 81

latidorsatum, Haplophragmium 81, 83

latifrons, Cristellaria 254

legumen, elegans, Vaginulina 258

linearis, Dentalina 261

Nautilus 257

Technitella 50

Vaginulina 257

Lent iculina costata 239

Lent iculites 373

rotulata 223

lepidula, hispidula, Nodosaria 203

Nodosaria 203
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lessonii, Amphistegina 370

madagascariensis, Amphistegina 372

radiata, Ampliistegiiia 372

limbata. Boliviiia 134

(Icnticulat a, Spirilliiia 302

Miliolina 422

Quinqueloculina 422

Spirillina 301

Spiroloculiiia 394

tuberciilolimbata, Spirillina 302

linearis, Dentalina legumen 261

Nautilus 261

Rhabdammina 40

Vaginulina 261

Lingulina 214

costata 214

grandis 215

linnaeana, Miliolina 463

Triloeulina 463

lituiformis, Lituotuba S8

Trochammina SS

Lituola 71

canariensis 79

cassis 91

eenomana 95

dubia 78

findens 71

(Haplophragmium) globigerinifoi-

mis 96

nautiloidea, canariensis 79

globigeriniformis 96

(Placopsilina) eenomana 95

soldanii 78

subglobosa 81

Lituolidae 64

Lituotuba 88

lituiformis 88

(Lituus) arietinus, Nautilus 482

lobatula, Serpula 313

Trnncatulina 313

lobatulus, Nautilus 313

iongicostata, Nodosaria pyrula 188

longistriata, Frondicularia annularis 218

lucernula, Biloeulina 475

luzoiiensis, Nodosaria pauciloculata 206

madagascariensis, Amphisteginalessonii 372

mamilligera, Cristellaria 235

margaritifera, Truncatulina 319

Vaginulina 259

margaritiferus. Nautilus (Orthoceras) 259

marginalis, Orbitolites 484

Orbulites 484

marginata, Bulimina 159

presli 159

pupoides 159

Entosolenia 182

Lagena 182

lagenoides, Entosolenia 18:3

Serpula (Lagena) 182

marginal um, Vermieulum 182

Marginopora vertebralis, plicata 487

Marginulina 254, 259

costata 256

glabra 251

philippincnsis 257

raphanus 256

striatula 255

tenuis 250

Marsipella 40

cylindrica 41

gigantea 40

granulosa 35

MassiUna 444

arenaria 440

asperula 447

crenata 445

durrandii 446

secans, reticulata 444

tenuistriata 445

menardii, fimbriata, PulvinuHna 335

Pulvinulina 333

Rotalia 333

tuniida, Pulvinulina 337

micheliniana, Pulvinulina 339

RotaUna 339

Miliola elongata 175

Miliolidae 387

Miliolina alveoliniformis 443

bertheliniana 457

bicornis, elegans 425

boueana 425

circularis 462

contorta 432

crassa 423

crassatina 443

cuneata 461

cuvieriana 426

disparilis 424

durrandii 479

ferussacii 429

fusca 442

incrassata 443

insignis 458

kerimbatica 437

limbata 422

linnaeana 463

oblonga 459

parkeri 437,440

procera 421

reticulata 434

rotunda 460

rupertiana 464

sclerotica 441

seminulum 416

suborbicularis 461

terqucmiana 458

tricarinata 454, 457, 458

bertheliniana 457

plicata 456

terqucmiana 458

trigonula 452

triquetra 466

undosa 432

valvularis 460

venusta , 420

vulgaris 417

Miliolitcs planulata, planissima 401

trigonula 452

Millepora miniacea 363

rubra 364

millettii, Biloeulina 479

Nodosaria '-02

Spiroloculina 400

miniacea, Millepora 363

miniaccum, Polytrema 363
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monile, Hortnosina 76

monticularis, Carpenteria 362

mucronata, Dentalina 195

Nodosaria 195

multicosta, Cristcllaria costata 240

multistriata, Triloculiiia trigonula 453

murrhjaaa, Biloculiiia 470

nautiloidea, caiiariensis, Lituola 79

globigeriiiiformis, Lituola %
Nautilus 350, 373

acicularis 483

aduncus 483

ammonoides 382

auricula, var 329

beccarii 345

calcar 231, 233

cassis 244

costatus • 239

craticulatus 368

crepidula 248

crispus 368

legumeii 257

linearis 261

(Lituus) arietiuus 482

lobatulus 313

obUquus 210

(Orthoceras) costatus 256

margaritiferus 259

pennatula 127

scalaris 199

vertebralis 211

papiUosus 234

pertusus 481

planatus 482

pompilioides 366

radiatus 372

radicula 190

raphanus 210

repandus 326

spengleri 351

umbilicatulus 365

venosus 383

vortex 227

NeviUina 480

coronata 480

nitida, Candeina 296

SpirolocuUna 408

trUoba, Candeina 296

nobUis, Bolivina 130

Nodobacularia 415

tibia 415

nodosa, Nodosaria 139

Uvigerina 275

Nodosaria 185

annulata 189

antennula 197

Bigenerina 125

catenulata 198

coininvuiis 192

consobrina, emaciata 195

costulata. 187

stipitata 187

(Dentalina) communis 192

obliqua 210

dubia 78

flliformis 194

(Glandulina) laevigata 185

Page.

Nodosaria (Glandulina) laevigata 185

striatula 186

rotundata 185

hir-suta 213

aculeata 214

hispida 213

subUneata 207

inflexa 191

insecta 189

insolita 191

japonica 196

laevicostata 209

lepidula 203

hispidula 203

millettu 202

mucronata 195

nodosa 139

obliqua 210

pauciloculata 205

luzonensis 205

perversa 208

protumida 262

pyrula 187

longi-costata 188

semirugosa 187

radicula 190

annulata 189

raphaiuis 210

roemeri 193

scalaris 199

separans 200

semirugosa 187

simplex 186

soluta 192

spirostriolata 212

stipitata, costulata 187

subcanaliculata 204

subhneata 207

subperversa 208

subpolygona 198

subscalaris 201

pauci-costata 201

substriatula 204

subtertenuata 213

Textularia agglutinans 125

vertebralis 211

Nodosariinae 185

nodulosus, hormosinoides, Reophax 69

Reophax 68

Nonionina 365

boueana 366

canariensis 79

latidorsata 81

pompilioides 366

quinqueloba 366

umbilicatula 365

normani, Hormosina 75

Nouria 101

compressa 102

harrisii 101

Nummulites cimiingu 383

venosa 383

Nummulitidae 365

obliqua, Nodosaria 210

(DentaUna) 195, 210

obliquiloculata, PuUenia 299

obliquus, Nautilus 210

oblonga, Miliolina 450
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oblonga, Polymorphiiia 268

lactea 266

Puh-inuUna 330

Rotalina 330

scabra, Pulvinulina 330

Triloculina 459

obloiigiim, Vcrmiculum 459

obtiisa, Jaculclla 59

Oolina apiculata 176

clavata 174

haidingeri 17S

striata 177

Opcrculina 373

ammonoides 382

bartschi 370

ornata 378

plana 377

carinata 392

complanata 373

discoidalis 379

involuta 380

elegans 381

gaimairdi 375

granulosa 381

incerta 62

involvens 389

philippinensis 378

venosa 383

Opthalniidium 393

ineonstans 393

orbicularis, Crist ellaria 224

Discorbina 305

Discorbis 305

papillata, Cristellaria 226

Robulina 224

Rosalina 305

Rotalia 346

(Gyroidina) 346

subcarinata, Cristellaria 225

subumbonata, Cristellaria 226

Orbipulina 483

adunca 483

Orbis foliaceus 387

orbis, Spiroloculina 403

Orbitoliles 484

complanata 486

laciniata 487

plicata 487

duplex 485

laciniatus 487

marginalis 484

Orbulina 295

universa 295

Orbulites marginalis 484

ornata, Operculina bartschi 378

Truncatulina ungeriana 317

ornatissima, Hauerina 452

Quinqueloculina 442

Orthocera raphanus 210

(Orthoceras) costatus, NautUus 256

margaritiferus, Nautilus 259

pennatula, Nautilus 127

scalaris, Nautilus 199

vertebralis, Nautilus 211

Oryzaria boscii 487

ovaliformis, Hormosina 76

ovalis, Sphaerammina 100

Page.

ovata, Bulimina 164

ovieula, Hormosina 75

ovoidea, Chilostomella 283

papillata, castanca, Thurammina 52

Cristellaria orbicularis 226

papillosa, compressiuscula, Rotalia 347

Cristellaria 234

Rotalia 347

papOlosus, Nautilus 234

papyracea, Thurammina 52

papyraceus, Bathysiphon 45

parkeri, Miliolina 437, 440

Quinqueloculina 440

parisiensis, Clavulina 156

Valvulina 156

partschiana, Pulvinulina 344

parva, Psammosphaera 47

Patelluia 303

corrugata 303

patens, Vaginulina 263

paucicostata, Cristellaria 248

Nodosaria subscalaris 201

pauciloculata, Cyclammina 86

luzonensis, Nodosaria 206

Nodosaria 205

Virgulina 168

pauperata, Pulvinulina .340

paupercula, Gaudryina 148

PeneropUs 481

arietinus 482

carinatus 482

cylindraceus 483

pertusus 481

arietinus 482

carinatus 482

planatus 481

planatus 481

pennatula, Bigenerina 127

Nautilus (Orthoceras) 127

perprocera, Cristellaria 250

pertusus, arietinus, Peneroplis 482

carinatus, Peneroplis 482

Nautilus 481

planatus, Peneroplis 481

perversa, Bulimina pyrula 163

Nodosaria 208

philippmensis, Frondicularia 216

Marginulina 257

Operculina 378

Pulvinulina 331

Quinqueloculina kerimbatica 438

pigmea, Uvigerina 269

piluUfer, Reophax 66

piluUfera, Reophax 66

pisum, Biloculina 475

Placopsilina 95

buUa 51

canariensis 79

cenomana 95

(Placopsilina) cenomana, Lituola 95

plana, OpercuUna bartschi 377

planatus, Nautilus 481

Peneroplis 481

pertusus 481

Planispirina 412

celata 449

of. striata 413
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Planispirina conlraria 412

sigmoidca 448

sphaera 413

plaiiissima, Miliolites plaimlata 401

Spirolociilina 401

Planorbidiiia 310

acervalis - 311

ammonoides 323

ciilter - 320

haidingcrii 315

larval a 310

ungeriana 317

vulgaris, larvata 310

planulata, Cristellaria expansa— 237

plaiiissima, Miliolites 401

Planiilina ariniinensis 322

Plecanium concavum 119

rugosa 114

plena, Spirolociilina costifera 405

Pleurostomella 138

alternans 138

subnodosa 139

plicata, Frondicularia 219

Marginopora vertebralis 487

OrbitoUtes complanata 487

TrilocuUna t ricarinat a 456

poeyi, bradyi, Cymbalopora 308

Cymbalopora 308

Rosalina 308

polygona, Quinqueloculina 431

polymorpha, Anomalina 324

cervicornis, Anomalina 325

siphonifera, AnomaUna 325

Polymorphina 263

compressa 268

elegantissima 267

gibba 267

(Globulina) gibba 267

( Guttulina) problema 267

sororia 265

lactea 265

oblonga 266

oblonga 26*^

problema 264

indica 265

regina 263

sororia 265

Polym^orpluninae 263

Polymorphum sagittula 103

Polystomella 367

craticulata 368

crispa 368

subnodosa 367

vortex 227

polystropha, Bulimina 139

Verneullina 139

Polytrema 363

cylindrica 365

miniaceum 363

rubra 664

utricularis 360

pompUioides, Nautilus 366

Nonionina 366

porrccta, Textularia 109

agglutinans 109

praecincta, Rotalia 318

Truncatulina 318

Page.

prcsli, aeuleata, Bulimina 161

buchiana, Bulimina 160

elegantissima, Bulimina 167

marginata, BuUmina 159

primaeva, Clavulina 158

problema, indica, Pol^Tiiorphina 265

Polymorphina 264

(Guttulina) 264

procera, MiUoUna 421

Pulvinulina 342

Quinqueloculina 421

propinqua, Verneiiilina 140, 142

proteiformis, Carpenteria 361

balaniformis 361

Proteonina 49

difflugiformis 49

fusiformis 49

pseudospirale 94

testicea 50

proteus, Trochammina 79, 95

Trochamminoides 79, 95

protiunida, Nodosaria 262

Vaginulina 262

Psammosphaera 46

fusca 46

parva 47

pseudobaciUaris, Reophax 71

pseudocarinata, Textularia 121

pseudofiUformis, Gaudryina 151

pseudospirale, Am^mobaculties 94

Haplophragmium 94

Proteonina 94

PuUenia 299

obUquiloculata 299

quinqueloba 299

sphaeroides 299

Pulvinulina 326

auricula 329

berthelotiana, subornata 333

canariensis 338

concamerata 328

concentrica 327

crassa 338

elegans 342

exigua 340

hauerii 331,332

indica 332

lateralis 336

menardii 333

fimbriata 335

tumida 337

micheliniana 331

oblonga 330

scabra 330

partschiana 344

pauperata 340

phiUppinensis 331

procera 342

punctulata 328

repanda 326

concamerata 328

punctulata 328

scabra 330

schreibersii 341

truncatulinoides 339

timiida 337

umbonata 339
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punctata, Bolivina 136

Pulvinulina 328

repanda 328

Rot aUa 328

pupoides, Buliiniiia 161

chilostoma, Gaudrj-ina 150

cliilostomella 150

Gaudrjana 149

marginata, Bulimina 159

.spiimlosa, Buliinina 161

pusilla, Bolivina 138

Cyclamniina 87

pygmaea, Boli\'ina 136

U\igerina 269

Verneuilina 141

pyrula, Buliniina 162

longi-costata, Nodosaria 188

Nodosaria 187

perversa, Buliniina 163

semirugosa, Nodosaria 187

spinescens, Bulinina 164

quadrangularis, Gaudrj-ina 147

quadrilatera, Bolivina 125

Textularia 125

quinqucloba, Nonionina 299

Pullenia 299

Quinquoloculina 415

agglutinans 441, 464

albatrossi 435

alveoUniformis 443

apicula 422

bicarinata 428

bicornis, elegans 425

boueana 425

bradyana 432

contorta 432

crassa, subcuneata 423

crassatina 443

ciu'ta 426

disparilis 424

curta 426

ferussacii 429

fusca 442

kerimbatica 437

phiUppinensis.

.

438

reticulo-striata

.

437

lamarckiana 418

Umbata 422

ornatissima 452

parkeri 440

polygona 431

procera 421

recta 423

reticulata 434

rugosa 429

sclerotica 441

sculpturata 433

seniinulum 416

suborbicularis 461

venusta 420

vulgaris 417

quoyi, alcarina 356

radiata, Amphistegina 372

lessonii 372

Rhabdaramina abyssoruni 37

radiatus, Nautilus 372

radicula, annulata, Nodosaria 189

Page.

radicula, Nautilus 190

Nodosaria 190

ramosa, Dendrophrya 56

robu^ita, Dendrophrya 57

Hyperaniniina 54

Saccorhiza 54

Raniulina 282

globulifcra 282

hi'rdraani 363

Raiuulininae 282

raphanus, costulata, Siphogcnerina 281

Marginulina 2.56

Nautilus 210

Nodosaria 210

Orthocera 210

Siphogenerina 280

Uvigerina (Sagrina) 280

raphidodendron, Carpenteria 363

recta, Quinqueloculina 423

refulgens, Cibicides 312

Truneatulina 312

regina, Polymorphina 263

reniformis, Cristcllaria 221

reophaeiformis, Amn.ol^aculites 92

Reophacinae 65

Reophax 65

aduuca 70

aduncus 70

agglutinatus 73

bacillaris 67

bilocularis 74

cylindrica 70

cyliudricus 70
dentaliniformis 68

dilllugiformis 49

testacea 50

distans 66

flndens 71

rusiformis 49

guttifer 69

guttitera 69

hormosinoides 69

horrida 73

horridus 73

nodulosus 68

pilulifor 6C

pilulifera 60

pseudobacillaris 71

scorpiurus 65

spiculotestus 72

repanda, coiicamerata, Pulvinulina 32S

punctulata, Pulvinulina 328

Pulvinulina 326

Rotalia 326

repandus. Nautilus 326

r(>l iculata, Massilina secans 444

Miliolina 434

Uuin(iueloculina 434

Rotalina 322

Siphonina 322

Triloculina 434

Truneatulina 322

reticulosa, Vcrtebralina striata 414

reticulo-striata, Quinqueloculina kerimbatica 437

Rhabdammina 30

abyssorum 36

radiata 37
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Rhabdammina discreta 39

irregularis 3S

linearis 40

Rhabdogonium tricarinatum 219

Rhabdopleura 39

abj'ssorum 39

rhaphiilodi'ndron, Carpcnteria 363

Rhizamniina 45

algaeformis 46

indivisa 45

ringens, Armnochilostoma , S2

Biloculina 471, 472

denticulata, Biloculina 476

Haplophragmium 81

Haplophragmoides 81

striolata, Biloculina 477

Trochammina 81

Robulina articulata 222

calcar • 231

costata 239

cultrata 220

echinata 233

Cristellaria 233

orbicularis 22-)

subnodosa 367

vortex 227

Robulus cultratus 220

robusta, Bolivina 129

compacta, Bolivina 137

Dendrophrya ramosa 56

Gaudrylna 152

Spiroloculina 404

r oemeri, Dentalina 193

Nodosaria 193

Rosalina ammonoides 323

bertheloti 305

bulloides 309

lateralis 330

orbicularis 305

poeyi 308

rugosa 306

rostrata, Truncatulina 321

Rotalia 345

beccarii 345

broeckhiana 346

calcar 346

(Gyroidina) orbicularis 346

soldanii 349

menardii 333

orbicularis 346

papillosa 347

compressiuscula 347

praeeincta 318

punctulata 328

repanda 326

schroeteriana 347

soldanii 349

squammosa 308

truncatulinoides 339

(Turbinulina) beccarii 345

clegans 342

Rotaliidac 301

Rotalina akneriana 316

canariensis 338

concamerata 328

contraria 167

crassa 338

Page.

Rotalina fusca 143

haidingerii 315

raicheliniana 339

oblonga 330

reticulata 332

schreibersii 341

umbonata 339

ungeriana 317

Rotalinae 303

rotulata, Cristellaria 223

LenticuUtes 223

umbonata, Cristellaria 223

rotunda, Miliolina 460

Triloculina 460

rotuiidata, AmmocMlostoma 97

Clavulina 157

Glandulina 185

Nodosaria (Glandulina) 185

rubra, Globigerina 289

Millepora 364

Polytrema 364

rubrum, Homotrema 364

rufescens, Bathysiphon 43

rufum, Bathysiphon 42

rufus, Bathysiphon 42

rupertiana, MilioUna 464

Triloculina 464

rugosa, Discorbina 306

Discorbis 306

Gaudryina 146

Plecanium 114

Quinqueloculina 429

Rosalina 306

Textularia 113, 114

Saccammina 48

sphaerica 48

catenulata 48

Saccammininae 46

Saccorliiza 54

ramosa 54

saccuUfera, Globigerina 291

Sagenella frondescens 60

Sagenina 60

divaricans 60

frondescens 60

sagittula, atrata, Textularia , 103

candeiana, Textularia 109

fistulosa, Spiroplecta 107

Textularia.... 104

Polymorpluun 103

Textularia 103

var 113

sagra, Articulina 448

Sagrina bifrons 277

Siphogenerina 277

columellaris 276

dimorpha 279

Uvigerina 279

raphanus, Uvigerma 280

striata 280

Siphogenerina 280

Saracenaria itaUca 252

Cristellaria 252

sarsii, Biloculina ; . .

.

471

saulcii, Discorbina 307

scabra, Gaudrylna 146

PulvinuUna 330
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seabra, Pulvinulina oblouga 330

scalariformis, Lagena hexagona 177

scalaris, Nautilus (Orthoceras) 199

Nodosaria 199

separans, Nodosaria 200,202

schloenbachi, Cristellaria 249

schlumbergeri, Sigmoilina 449

schreibersiana, Virgulina 169

schreibersii, Pulvinulina 341

schroeteriana, Rotalia 347

schwageri, Uvigerina 270

schwageriana, BoUvina 130

scitulum, Haplophragmoides SO

sclerotica, MiUoUna 441

Qiiinqueloculina 441

scorpiurus, Reophax 65

scrobiculata, Spiroloculina 400

Uvigerina 276

sculpturata, Boli\-ina 134

Quinqueloculina 433

secans, reticulata, MassiUna 444

tenuistriata, MassQina 445

selseyensis, U^^gerina 272

semialata, Textularia 116

semicostata, BoUvina 134

seminulum, MiUolina 416

Quinqueloculina 416

Serpula 416

semirugosa, Nodosaria 187

pyrula 187

semistriata, Lagena 179

striata 179

separans, Nodosaria scalaris 200, 202

Serpula concamerata 328

lactea 265

(Lagena) marginata 182

sulcata 179

lobatula 313

seminulum 416

SerpuleUa vagans 55

serrata, Biloculina 471

Ehrenbergina 172

Siderolites 357

tetraedra 358

sigmoidea, Planispirina 448

Sigmoilina 448

Sigmoilina 448

celata 449

schlumbergeri 449

sigmoidea 448

simplex, Nodosaria 186

Siphogenerina 276

bifrons 277

striatula 278

columeUaris 276

dimorpha 279

raphanus 280

costulata 281

(Sagrlna) bifrons 277

striata 280

striata 280

siphonella, Gaudryina 151

Siphonina 322

reticulata 322

siphonifera, Anomalina polymorpha 325

Spiroplecta 115

Textularia 115

Page.

soldanii, Haplostiche 78

Lituola 78

Rotalia 349

(Gyroidina) 349

soUta, inflata, Textularia Ill

soluta, DentaUna 192

Nodosaria 192

sororia, Poljonorphina 265

(GuttuUna) 265

spengleri, Calcarina 351, 336

var 353

Nautilus 351

sphaera, Biloculina 413

Planispirina 413

Sphaerammina 99

ovaUs 100

sphaerica, catenulata, Saccammina 48

Saccammina 48

sphaeriloculum, Haplophragmoides 83

sphaeroides, Pullenia 299

Nonioniiia 299

Sphaeroidina 297

buUoides 297

dehiscens 297

sphaeroidiiuformis, Ammosphaeroidina 98

Haplophragmium 98

sphaerulatus, Baculogypsina 359

spiculotestus, Reophax 72

Spincterules costatus 239

spinescens, BuUmina pyrula 164

spinigera, Vaginulina 259

sptnipes, Cristellaria tricarinella 230

spinulosa, BuMmina pupoides 164

VerneuiUna 141

SpirilUna 301

limbata 301

denticulata 302

tuberculo-Umbata 302

tuberculo-limbata 302

SpiriUininae 301

Spirolina 89

agglutinans 89,92

Spirolinites cylindracea 483

SpirolocuUna 394

acutimargo 398, 410

advena 410

afflxa 410

antnianim 407

angulata 408

arenaria 411

asperula 447

canaliculata 395

circularis 403

convexiuscula 409

costifera 405

plena 405

crenata 445

depressa 394

elegans 406

excavata 396

fragilissima 451

grata 407

angulata 408

grateloupi 396

incisa 397

impressa 395

inacquilateralis 410
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Spiroloculina limbata 394

millcttii 400

nitida 40S

orbis 403

planissima 401

robusta - - - 404

scrobiculata 406

tenuimargo 398

tenuis 400

tenuiseptata 401

tenuissima 400

validus 404

Spiroplecta 102

bulbosa 102

sagitt ula, flstulosa 107

siphonifera 115

spengleri, Calcarina 351

Nautilus 351

Spiroplectinae 102

spirostriolata, Nodosaria 212

Sporadotrema 365

cylindricum 365

squamata, Trochammina 95

squammosa, Rotalia 308

staphyllearia, Fissurlna 181

Lagena 181

stipitata, costulata, Nodosaria 187

striata, Dimorphina 280

haidingeri, Lagena 178

Lagena 177, 178

Oolina 177

Planispirina 413

retieulosa, Vertebralina 414

Sagrina 280

semistriata, Lagena 179

Siphogenerina 280

(Sagrina) 280

strumosa, Lagena 178

Uvigerina 271

Vertebralina 413

striatula, Marginulina 255

Nodosaria (Glandulina) laevigata.. 186

Siphogenerina blfrons 278

striata, Te.xtularia 107

striolata, Biloeulina denticulata 477

ringens 477

strumosa, Lagena 178

striata 178

subafflnis, Bulimina -

.

166

subangularis, Bolivina 134

subcanaliculata, Nodosaria 204

subcarinata, Cristellaria orbicularis 225

subeuneata, Quinqueloculina crassa 423

subdceorata, Cristellaria costata 241

subdepressa, Virgulina 170

subglobosa, Cassidulina 171

Lituola 81

subglobosum, Haplophragmium 81

Haplophragmoides 81

sublaevis, Cristellaria costata 242

sublineata, Nodosaria 207

hispida 207

submamilligera, Cristellaria 235

subnodosa, Dentalina 139

Fleurostomella 139

Polystomella 367

Robulina 367

Page.

subobtusa, Discorbis 304

subornata, Pulvinulina berthelotiana 333

snborbicularis, Heterostegina 385

Miliolina 401

Qiiinqueloculina 461

Triloeulina 461

subperversa, Nodosaria 208

subpolygona, Nodosaria 198

subrotundata, Gaudryina 140

subscalaris, Nodosaria 201

pauci-costala, Nodosaria 201

subsquammosa, Virgulina 168

substriata, Lagena alveolata 182

auriculata 182

substriatula, Cornuspira involvens 390

Nodosaria 204

subteres, Bulimina 167

Buliminclla 167

subtertenuata, Nodosaria 213

subumbonata, Cristellaria orbicularis 226

sulcata, Lagena 179

Serpula (Lagena) 179

apiculata, Lagena 180

Technitella -50

legumen 50

tenera, Truncatulina 318

tenuimargo, Ammobaculites 90

Haplophragmium 90

Spiroloculina 399

TruncatuUna 313

tenuis, Amniodiscus 62

Cristellaria 250

Margiimhna 250

Spiroloculina 400

tenuiseptata, Spiroloculina 401

tenuissima, Spiroloculina 400

tenuistriata, Massilina secans 445

U vigerina 269

terqueniiana, Miliolina 458

tricarinata 458

Triloeulina 458

testacea, Proteonina 50

Reophax difilugiformis 50

letraedra, Calcarina 358

SideroUtes 358

Textilaria chilostoma 150

Textularia 103

abbreviata 122

agglutinans 106, 113

fistula 107

nodosaria 125

porrecta 109

aperturalis HI
aspera 112

candeiana 109

carinata 121

catenata 112

concava 119

eonica 123

crassisepta 121

excavata 120

flintii 113

foliacea 117

goesii 113

gramen 105

hauerii 105

immensa 118
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Textularia jugosa 119

porrecta 109

pseudocariiiata 121

quadrilatera 125

rugosa 113, 114

sagittula 103

atrata 103

candeiana 109

fistiilosa 101

semialata 116

siphonifera 115

solita, iuflata Ill

stricta 107

transversaria 120

tricarinata 145

triquetra 142

trochus 124

(Verneuilina) triquetra 142

vertebraUs 110

Tcxtulariidae 102

Textulariinae 103

Tholosina 51

l)ulla 51

Thurammina 52

papillata, castauea 52

papyracea 52

tibia, Nodobacularia 415

Tmoporus baculatus 354

Tol>T)aminina 55

vagans 55

tortuosa, Triloculina 464

transversaria, Textularia 120

Tretomphalus 309

iHiUoides 309

triangularis, austriaca, VaUiilina 144

eouica, VaUiilina 142

Gaudryina 14S

Vahailina 142

tricarinata, bertheUniana, MilioUna 457

convexa, Triloculina 4.56

MilioUna 454, 457, 458

plicata, Triloculina 4.56

terquemiana, MilioUna 458

Textularia 145

TrilocuUiia 454

Triplasia 219

Tritaxia 145

VaginuUna 219

triearinatum, Rhabdogonium 219

tricarinella, Crist ellaria 230

spinipes, CristeUaria 230

trigona, AUomorphina 284

trigonula, Miliolites 452

multistriata, Triloculina 4.53

Triloculina 452

triloba, Candeina nitida 296

globigerina 286

buUoides 286

Triloculina 452

advena 453

bertheUniana 457

circulafis 462

cuneata 461

incisa 462

insiginis 4.58

linneiana 463

oblonga 459

Page.

Trioculina reticulata 434

rotunda 460

rupertiaua 464

suborbicularis 461

terquemiana 4.58

tortuosa 464

tricarinata 454

convexa 456

plicata 456

trigonula 452

multistriata 4.53

valvularis 460

Triplasia 219

tricarinata 219

triquetra, Flintiua 466

MilioUna 466

Textularia 142

(Verneuilina) 142

Verneuilina 142

Tritaxia 153

caperata 1.53

indiscreta 145

tricarinata 145

Tritaxilina 153

caperata 1.53

Trochammina 95

globigeriniformis 96

irregularis 61

clavata 61

lituitormis 88

proteus 79, 95

rtngens 81

squamata 95

trulUsata 88

turbinata 96

turbinatimi 96

Trochammininae 79

Trochamminoides 79

proteus 79

trochus, Textularia 113, 124

trulUsata, Trochanunina 88

Truncatnlina 312

akneriana 316

eulter 320

grosserugosa 323

haidingerii 315

humilis 321

lobatula 313

margaritifera 319

praecincta 318

refiilgens 312

reticulata 322

rostrata 321

tenera 318

tenuimargo 313

ungeriana 317

ornata 317

variabilis 314

wuellerstorfl 314

truncatulinoides, Pulvlnulina 339

Kotalina 339

tubercalata, Heterostegina 384

depressa 384

tuberculo-limbata, Spirillina 302

limbata 302

tubulata, I-agena hi-spida 177

tubulosa, Biloculina 475
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timiida, Pulvinulina » 337

menardii , 337

tiunidocostata, Cristellaria 245

labyrinthica, Cristellaria 246

turbinata, Trochammina 96

turbinatum, Haplophragmium 96

Trochammina 96

(Turbinulina) beccarii, Rotalia 345

elegans, Rotalia 342

umbilicatula, Nonionina 365

iimbilicatulus, Nautilus 365

imibonata, Tristellaria rotulata 223

Pulvinulina 339

Rotalina 339

undosa, Miliolina 432

iingeriana ornata, Trimcatulina 317

Planorbulina 317

Rotalina 317

Truncatnlina 317

universa, Orbulina 295

utricularis, Carpenteria 360

Polytrema 360

Uvigerina 269

aculeata 273

ampuUaeea 274

angulosa 271

asperula 274

ampullacea 274

brunnensis 272

canariensis 275

interrupta 275

nodosa 275

pigmea 269

pygmaea 269

(Sagrina) dimorpha 279

raphanus 2S0

schwageri 270

scrobiculata 276

selseyensis 272

striata 271

tenuistn'ata 269

Uvigerininae 269

vagans, Givanella 55

Hyperammina 55

Serpulella 55

Tolypammina 55

Vaginulina 257

acicula 262

bradyi 260

brukenthali 260

elegans 258

legumen 257

elegans 258

linearis 261

margaritifera 259

patens 2()3

protumida 262

spinigera 259

tricarinata 219

validus, Spiroloculina 404

valvularis, Miliolina 460

Triloculina 460

Valvulina 142

allomorphinoides 306

angularis 155

austriaca 144

capreolus 127

conica 142

fusca 143

parisiensis 156

triangularis 142, 155

austriaca 144

conica 142

variabilis, Cristellaria 229

Truncatulina 314

venosa, Nummulites 383

Operculina 383

venosus, Nautilus 383

venusta, Miliolina 420

Quinqueloculina 420

Vermiculum globosum 173

lacteimi 265

laeve 173

marginatum 182

oblongum 459

Verneuilina 139

affixa 142

bradyi 141

communis 154

polystropha 139

propinqua 140

pygmaea 141

spinulosa 141

triquetra 142

Textularia 142

Verneuilinae 139

Vertebralina 414

striata 414

reticulosa 414

vertebralis, Nautilus (Orthoceras) 211

Nodosaria 211

plicata, Marginopora 487

Textularia 110

vespertilio, BiloculLna 472

vilardeboana, Discorbis 304

Virgulina 168

cornuta 168

pauciloculata 168

schreibersiana 168

subdepressa 168

subsquamosa 168

vortex, Cristellaria 227

Nautilus 227

Polystomella 227

Robulina 227

vulgaris, larvata, Planorbulina 310

Miliolina 417

Quinqueloculina 417

Vulvulina alata 129

Webbina clavata 61

Webbinella clavata 61

wuellerstoifl, Anomalrna 314

Truncatulina 314

o
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