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In the distribution tables (1-5) italic numbers indicate abundance
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sample. Arabic numbers indicate actual count of specimens.
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BIKINI AND NEARBY ATOLLS, MARSHALL ISLANDS

RECENT FORAMINIFERA OF THE MARSHALL ISLANDS
By Joseph A. Cushman,' Ruth Todd, and Rita J. Post

ABSTRACT

This paper records 331 species and varieties, most of which are
formally described and illustrated, from 195 samples from the
lagoons and outer slopes of the Marshall Islands: Rongerik,
Rongelap, Bikini and Eniwetok. Seventeen species and two
varieties are new and 33 are undeterminable specifically. The
samples range in depth from the beach to 835 fathoms on
Sylvania Guyot adjoining Bikini Atoll. Tables showing the
distribution and abundance (as percentage of the total) of all
the species in each sample are included. Species are listed
according to their ecologic significance or lack of it. Depth,
and access to the open ocean, appear to be the chief ecologic
factors affecting distribution and abundance.

INTRODUCTION

A series of bottom foraminiferal samples from four
coral atolls at the northwestern end of the Marshall
group in the south Pacific has been studied both as to
the total fauna present and as to the relative abundance
of the species at various depths and positions within the
lagoon and on the outer slopes of the atoll.

The samples available give a rather complete picture
of the foraminiferal faunas present in the waters of and
surrounding the atolls. The faunas may be divided as
follows: reef flat and lagoon beach fauna, lagoon and
shallow outer slope fauna, and deep- water fauna (chiefly
a planktonic fauna with the addition of rare benthonic
species). In each case the faunas may intergrade, or
dominant species from either of the first two may work
down the slope into the second or third and obscure
its normal appearance.

Generally speaking, the faunas here studied are
characteristic of the tropical Pacific. About 84 percent
of the species are identified with known species from the
tropical Pacific. About 6 percent of the species and va-
rieties found seem to be new to science, and 10 percent
are undeterminable specifically and may also be new.
The faunas of the four atolls do not differ significantly

1 Dr. Cushman died during the progress of work on this fauna. It was therefore
brought to completion by the two junior authors. The samples from Rongerik
Atoll had been studied and the species identified and described by Dr. Cushman,
and the work on Eniwetok Atoll begun, before his death. The work on the other
two atolls was done largely by the other authors. The tables showing distribution
and abundance were prepared by the junior authors. Responsibility for the descrip-
tions of the various new species and varieties is indicated in each case.

among themselves, but there are notable differences
between these atolls and certain other Pacific islands;
for example, the absence of Baculogypsina and verious
medium to large species of Rotalia, such as R. calcar
(D’Orbigny), and the great variety of the miliolids.

The percentages recorded in the distribution table
were estimated by means of a picking tray divided into
segments to facilitate the counting of all specimen-~ in a
unit area of a thinly scattered sample. Depending
upon the variety of forms present, fifty to several
hundred specimens were counted in each sample. In
the original picking of the samples the species were
picked quantitatively up to 25 specimens. Beyond
that point, percentages were estimated, but where the
percentages are low the estimates are very rough.

In most cases the samples were treated with carbon
tetrachloride to separate the smaller species from the
larger and heavier tests of Calcarina, Amphistegina,
Heverostegina, Marginopora, etec., and from the frag-
ments of coral, shell, and Halimeda, but both fractions
were studied.

The most abundant single species in nearly all the
lagoon samples (exclusive of beach samples) is Amphis-
tegina madagascariensis D’Orbigny, but its varying
percentages are not so much significant of changes in
its abundance as a reflection of the richness or berren-
ness of the accompanying fauna.

We appreciate the many helpful suggestions received
during discussions of our work with Miss Frances L.
Parker of Scripps Institution of Oceanography, Dr. W.
Storrs Cole of Cornell University, Drs. Harry S. Ladd
and Joshua I. Tracey of the U. S. Geological Survey
and Dr. Kenneth O. Emery of the University of South-
ern California.

GENERAL FEATURES
FAUNA OF REEF FLATS

The fauna of the reef flat, represented by seven
samples from Bikini, is characterized by large per-
centages of Calcarina spengleri (Gmelin), Margiropora
vertebralis Blainville, Homotrema rubrum (Lamarck),
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Mainiacina miniacee (Pallas), and Carpenteria proteifor-
mis Goés together with much smaller percentages of
Amphistegina madagascariensis D’Orbigny. In addition
there are some thirty other species which comprise a
very small percentage of the total fauna and these are
found mainly in pools on the reef flat. Local variations
such as channels or pools where the water would be
swift-moving or quiet affect the concentration of the
species on the reef flat. A few specimens of planktonic
forms brought in by the surf are found on the reef flat.

The fauna of the beaches is almost entirely a trans-
ported one and consists mainly of much-worn speci-
mens of Calcarina spengleri (Gmelin). The percentage
of (. spengleri (Gmelin) on the beaches varies from
place to place and in some places there is a considerable
percentage of worn specimens of Amphistegina mada-
gascariensis D’Orbigny and Marginopora vertebralis
Blainville.

FAUNA OF LAGOONS

The fauna of the lagoons was studied in 13 samples
from Rongerik ranging in depth from 74 to 150 feet,
12 samples from Rongelap ranging in depth from 60
to 192 feet, 58 samples from Bikini ranging in depth
from 11 to 188 feet, and 45 samples from Eniwetok
ranging in depth from 54 to 204 feet.

In the lagoon fauna as a whole, the dominant species
i8 Amphaistegina madagascariensis D’Orbigny. Next in
abundance in the lagoons is Heterostegina suborbicularis
D’Orbigny, which in a few places is more abundant
than Amphistegina. The dominance of Heterostegina
suborbicularis D’Orbigny over Amphistegina mada-
gascariensis D’Orbigny is probably related to bottom
conditions. (See Meyers, 1943, p. 29.) Furthermore,
the distribution of these two common species may be
affected by additional unknown factors.

Leaving out of consideration the dominant one or
several species, the remaining lagoon fauna may be rich
in one or another of the Reussella-Bolivina, Textularia,
milioid, peneroplid, or globigerinid groups. The reasons
for these variations are also obscure but probably
bottom conditions have a very important part in
determining what foraminiferal species are to be found.
Many factors other than depth affect these faunas,
which are not entirely life associations.

Other species found in considerable abundance in the
lagoons are Calcarina hispida H. B. Brady, Mar-
ginopora vertebralis Blainville, Homotrema rubrum
(Lamarek), and Miniacina miniacea (Pallds). Certain
samples, the shallower ones and those close to the reef,
have rather large percentages of worn specimens of
Calcarina spengler; (Gmelin) which appear to have
been transported down into the lagoon from the reef
flat. In general, the percentage of C'. spengleri (Gmelin)
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decreases with depth and that of C. hispida H. B.
Brady increases.
The seven species mentioned above are a< follows:

Heterostegina suborbicularis D’Orbigny
Marginopora vertebralis Blainville
Amphistegina madagascariensis D'Orbigny
Calcarina hispida H. B. Brady

spengleri (Gmelin)
Homotrema rubrum (Lamarek)
Miniacina miniacea (Pallas)

These species may comprise from 50 to 75 percent
of the total lagoon fauna. The remaining psrcentage is
made up of about 185 other species, many of which are
common and about 60 of which are very rave.

The following species are restricted to the lagoons (or
with very rare occurrences outside):

Family Miliolidae
Quingueloculina anguina var. arenata Said
Spiroloculina clara var. lirata Cushman, n. var.
foveolata Egger
Hauerina serrata Cushman, n. sp.
Triloculina sp. A
Family Ophthalmidiidae
Nubecularia lacunensis Chapman
Family Peneroplidae
Monalysidium politum Chapman
Family Buliminidae
Buliminella milletti Cushman
Bulimina fijiensis Cushman
Reussella sp. A
Family Rotaliidae
Spirillina decorata H. B. Brady
vivipara var. revertens Rhumbler
Patellinella inconspicua (H. B. Brady)
Discorbis subbertheloti Cushman
Rotalia cf. R. beccarii var. tepida Cushmen
Epistomaroides polystomelloides (Parker and Jones)
Siphonina tubulosa Cushman
Family Pegidiidae?
Rugidia? spinosa Cushman, n. sp.
Family Globigerinidae?
Globigerina? sp.
Family Planorbulinidae
Gypsina plana (Carter)

One core, Bikini 218, taken inside Bikini lagoon about
3 miles southwest of Bikini Island, and 2% miles from
the reef at its nearest place, was available for study.
The sample showed a distinct difference in the composi-
tion of the fauna from top to bottom of the 16-inch core.
The abundance of Globigerinoides conglotata (H. B.
Brady) at the bottom of the core indicates that condi-
tions had been different, resulting in a greater concen-
tration of planktonic species and those characteristic
of the outer slope. This might have been due to the
proximity of a gap in the reef at the time of deposition
of that part of the core, or to a change in the currents
within the lagoon. At present, the pass nearest to the
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location of the core is about 6 miles to the south. The
presence in considerable numbers at the bottom of the
core of Globigerinoides conglobata (H. B. Brady) is sig-
nificant in view of the fact that the species is not found,
except very rarely, in any other of the lagoon samples,
and oceurs in abundance only in the deeper samples of
the outer slopes and guyot. The presence of a consid-
erable percentage of Calearina spengleri (Gmelin) at
the bottom of the core is consistent with other lagoon
samples, however.

The two commonest pelagic species, Globigerinoides
rubra (D’Orbigny) and @. sacculifera (H. B. Brady),
are found almost throughout all the lagoons but are less
abundant and less well developed there, as if those in
the lagoons were all young specimens. The reasons for
this are obscure. They may become more apparent as
more is learned of the life history and the food supply
of planktonic Foraminifera,

FAUNA OF OUTER SLOPES

The samples from the outer slopes of the atolls do not
differ greatly in percentage composition from those in-
side the lagoons. They are, however, characterized by
the appearance, as rare specimens, of various deep-
water species that occur in greater abundance at greater
depths. Cycloclypeus carpenteri H. B. Brady is char-
acteristic of the outer slopes of Bikini Atoll from 58 to
240 fathoms and was not found, except very rarely, at
greater depths, such as on the guyot.

The following species occur only on the outer slopes
of the atolls:

Siphotextularia crispata (H. B. Brady)
Gaudryina (Siphogaudryina) siphonifera (H. B. Brady)
Cycloclypeus carpenteri H. B. Brady

Discorbis tuberocapitata (Chapman)
Cassidulina pacifica Cushman

FAUNA OF DEEP WATER

The deep-water fauna is represented by 13 bottom
samples on the outer slopes of Bikini Atoll from 55 to
710 fathoms, 21 samples from Sylvania Guyot adjoin-
ing Bikini Atoll from 410 to 835 fathoms, and five sam-
ples from 24 to 500 fathoms on the outer slope of Eniwe-
tok Atoll. The percentage composition of this fauna
is entirely different from that of the reef flat or the la-
goons. In the samples from the deeper locations, vari-
ous species of the planktonic families Globigerinidae
and Globorotaliidae together comprise 50 percent to
98 percent of the total foraminiferal fauna. In the
samples from the shallower locations the next most
abundant species are Amphistegina madagascariensis
D’Orbigny and Amphistegina radiate (Fichtel and Moll)
and its varieties. In addition to these there are about
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215 other species which are mostly rare and together
form a relatively small proportion of the deep water
fauna. Representatives of the families Lagenidae,
Polymorphinidae, Ellipsoidinidae, Cassidulinidae and
Chilostomellidae are found almost exclusively in the
deeper-water fauna.

The following species are restricted to the outer
slopes of the atolls and to the guyot, with rare ocour-
rences inside the lagoons in a few cases:

Family Textulariidae .
Textularia kerimbaensis Said
milletts Cushman
semialata Cushman
Bigenerina sp.
Family Verneuilinidae
Gaudryina triangularis var. angulata Cushman
trullissata Todd, n. sp.
(Stphogaudryina) transversaria (H. B, Brady)
Family Valvulinidae
Karreriella bradyi (Cushman)
Family Miliolidae
Quinqueloculing bradyana Cushman
Spiroloculina circularis Chapman
Pyrgo lucernula (Schwager)
murrhina (Schwager)
Family Lagenidae
Robulus calcar (Linné)
gibbus (D’Orbigny)
limbosus (Reuss)
nigriseptus (Koch)
sp. A
sp. B
sp. C
sp. D
Astacolus bradyi (Cushman)
planulata (Galloway and Wissler)
Dentalina cf. D. filiformis (D’Orbigny)
Nodosaria pauciloculata Cushman
sp. B
sp. C
Frondicularia sp. A of Boomgaart
Lagena acuticosta Reuss
gracilis Williamson
Family Polymorphinidae
Dimorphina tuberosa D’Orbigny
Polymorphinella pacifica Cushman and Hanzawa

Family Nonionidae
Nonion pacificum (Cushman)
Astrononion tumidum Cushman and Edwards
Family Buliminidae
Fissurina sp. B
Bolivina abbreviata Heron-Allen and Earland
nitida H. B. Brady
robusta H. B. Brady
Bitubulogenerina sp.
Uvigerina ampullacea H. B. Brady
proboscidea Schwager
proboscidea var. vadescens Cushman
Siphogenerina dimorpha var. pacifica Cushman
Angulogerina albatrossi var. ornata Cushman
Trifarina brady: Cushman
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Family Rotaliidae
Gyroidina soldanii D’Orbigny
Eponides tenera (H. B. Brady)
Hoglundina elegans (D’Orbigny)
Mississippina concenirica (Parker and Jones)
Baggina philippinensis (Cushman)
philippinensis var. pilulifera Cushman and Todd
Family Amphisteginidae
Amphistegina radiata (Fichtel and Moll)
radiata var. papillosa Said
radiata var. venosa (Fichtel and Moll)
radiata (Fichtel and Moll) var.
Family Cassidulinidae
Casstdulina angulosa Cushman
costatula Cushman
delicata Cushman
elegans Sidebottom
marshallana Todd, n. sp.
patula Cushman
cf. C. spinifera Cushman and Jarvis
subglobosa H. B. Brady
subglobosa H. B. Brady var.
Ehrenbergina pacifica Cushman
Family Chilostomellidae
Pullenia salisburyt R. E. and K. C. Stewart
Sphaeroidina bulloides D’Orbigny
compacta Cushman and Todd
Family Globigerinidae
Globigerina cf. Q. conglomerata Schwager
subcretacea Lomnicki
Globigerinella aequilateralis (H. B. Brady)
Hastigerinella digitata Rhumbler
Orbulina universa D’Orbigny
Pulleniatina obliquiloculata (Parker and Jones)
Sphaeroidinella dehiscens (Parker and Jones)
Candeina nitida D’Orbigny
Family Globorotaliidae
Globorotalia crassa (D’Orbigny)
cf. G. hirsuta (D’Orbigny)
menardiis (D’Orbigny)
truncatulinoides (D’Orbigny)
tumida (H. B. Brady)
Family Anomalinidae
Anomalina polymorpha Costa
Planulina ariminensis D’Orbigny
Cibicides cicatricosus (Schwager)
Cibicidina sp.

SYLVANIA GUYOT CORE

One of the cores from Sylvania Guyot, Bikini 1176,
7 inches long, taken at a depth of 720 fathoms, contains
a few species which suggest Tertiary age. These are

Gimbelina? marshallana Todd, n. sp.
Paronina triformis Parr
Parafissurina sp.

Pleurostomella bolivinoides Schubert
Osangularia bengalensis (Schwager)

The evidence is not conclusive and needs further support
from additional samples.

The position of the core in which these fossil species
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were found is at the inner part of the neck connecting
Sylvania Guyot to the base of the atoll slope. (See
figure in chapter A of the present report.) Such a posi-
tion, about 4300 feet below the top of the atoll would be
favorable for the accumulation of any Tertiary or older
material that might be expased on the atoll slope above.
Evidence from the well drilled to a depth of about 25C0
feet on Bikini and which penetrated beds tlought to be
Oligocene, indicates the probable existence of lower
Tertiary beds as much as 1800 feet higher than the
elevation of the core, Bikini 1176.. Thus there is a
possibility that the origin of these Tertiary species is an
exposure somewhere on the atoll slope abave, which
sheds debris down onto the more gradual slope below.

Only one of the species listed above, Favonina iri-
formis Parr, was found in the material from the Bikini
well at depths of 925-935% feet and 1167-1177% feet.

SPECIES RESTRICTED TO GUYOT
The following species are restricted to the guyot:

Family Textulariidae
Siphotextularia cf. S. concava (Karrer)
Family Verneuilinidae
Gaudryina flintii Cushman
Family Valvulinidae
Schenckiella primaeva (Cushman)
Family Miliolidae
Triloculina sp. B
Family Lagenidae
Nodosaria sp. A
Family Nonionidae
Nonion pompilioides (Fichtel and Moll)
Family Heterohelicidae
Giimbelina? marshallana Todd, n. sp.
Bolivinita quadrilalera (Schwager)
Family Buliminidae
Robertina subcylindrica (H. B. Brady)
translucens Cushman and Parker
Bulimina aculeata D’Orbigny
affinis D’Orbigny
costata D’Orbigny
rostrata H. B. Brady
Fissurina sp. C
Loxostomum karrerianum (H. B. Brady)
Rectobolivina bifrons (H. B. Brady)
Uvigerina cf. U, peregring Cushman
porrecta var. fimbriata Sidebottom
Siphonodosaria abyssorum (H. B. Brady)
lepidula (Schwager)
Family Rotaliidae
Osangularia bengalensis (Schwager)
Family Cassidulinidae
Cassidulina gemma Todd, n. sp.
Cassidulinoides sp.
Ehrenbergina reticulata Cushman
Family Chilostomellidae
Pullenia bulloides (D’Orbigny)
Family Globorotaliidae
Globorotalia menardii var. fimbriata (H. B. Brady)
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NONDIAGNOSTIC SPECIES

The following species are not very diagnostic because
of their widespread distribution. However, those pre-
ceded by (*) are very rare or absent on the guyot, and
those preceded by (**) are less abundant inside the
lagoon.

Family Hyperamminidae
*Sagenina frondescens (H. B. Brady)
Family Textulariidae

Textularia agglutinans D’Orbigny
candeiana D’ Orbigny
contca D’Orbigny
dupla Todd, n. sp.

*foliacea Heron-Allen and Earland
foliacea var. oceanica Cushman
Family Verneuilinidae
Gaudryina (Stphogaudryina) rugulose Cushman
Family Valvulinidae
Valvulina davidiana Chapman
Family Miliolidae

Quinqueloculina bidentata D'Orbigny
crassa var. subcuneata Cushman
distorqueata Cushman, n. sp.
cf. Q. ferussacii D’Orbigny
neostriaiula Thalmann
parkeri (H. B. Brady)
cf. Q. seminulum (Linné)
sulcata D’Orbigny

Miliolinella australis (Parr)

Triloculinella labiosa (D’Orbigny)

Spiroloculina angulata Cushman
clara Cushman
communis Cushman and Todd
corrugata Cushman and Todd
marshallana Todd, n. sp.

Articulina pacifica Cushman

Hauerina brady: Cushman
diversa Cushman
involuta Cushman
millettt Cushman, n. sp.

Schlumbergerina alveoliniformis (H. B. Brady)

Triloculina cf. T. bassensis Parr
cf. T. bicarinata D’Orbigny
bikiniensis Todd, n. sp.
earlandi Cushman, n. sp.
involuta Todd, n. sp.
irregularis (D’Orbigny)
kerimbatica (Heron-Allen and Earland)
marshallana Todd, n. sp.
cf. T. oblonga (Montagu)
spinata Cushman
subplanciana Cushman, n. sp.
terquemiana (H. B. Brady)
tricarinata D’'Orbigny
trigonula (Lamarck)

Pyrgo denticulata (H. B. Brady)
denticulata var. striolata (H. B. Brady)
sp.

Family Ophthalmidiidae
Cornuspira planorbis Schultze
Parrina bradyi (Millett)

291053542

THE MARSHALL ISLANDS 323

Family Nonianidae

Nonionella translucens Cushman
sp. B

Elphidium advenum (Cushman)
advenum var. dispar Cushman, n. var.
jenseni (Cushman)
stmplex Cushman

Family Camerinidae
Operculina ammonoides (Gronovius)
*Heterostegina suborbicularis D’Orbigny
Family Peneroplidae

Spirolina acicularis (Batsch)
arietina (Batsch)

Sorites marginalis (Lamarck)

*Marginopora vertebralis Blainville
Family Heterohelicidae

Bolivinella folia (Parker and Jones)

folia var. ornata Cushman
Family Buliminidae

Fissuring circularis Todd, n. sp.
formosa (Schwager)
lacunate (Burrows and Holland)
malletti Todd, n. sp.

Bolivina compacta Sidebottom
pseudopygmaea Cushman
rhomboidalis (Millett)
striatula Cushman
subezcavata Cushman and Wickenden
tortuosa H. B. Brady

Lozostomum convallarium (Millett)
limbatum (H. B. Brady)

Reussella simplex (Cushman)

Mimosina pacifice Cushman

Upvigerina porrecta H. B, Brady

Siphogenerina raphana (Parker and Jones)

Family Rotaliidae
*Discorbis concinna (H. B, Brady)
crustata Cushman
*micens Cushman
opima Cushman
*patelliformis (H. B. Brady)
*rugosa (D’Orbigny)
*Poroeponides cribrorepandus Asano and Uchio
*Siphoninoides echinaia (. B. Brady)
Family Pegidiidae
Rugidia corticaia (Heron-Allen and Earland)
Family Amphisteginidae
Amphistegina madagascariensis D’Orbigny
Family Calcarinidae
Calcarine hispida.H .. B. Brady
Family Cymbaloporidae

Cymbaloporetta bradyi (Cushman)
squammosa (D’Orbigny)

Tretomphalus planus Cushman

Family Cassidulinidae

Epistominella tubulifera (Heron-Allen and Earland)

sp-

Cassidulina minuta Cushman

Family Globigerinidae
Globigerina bulloides D’Orbigny
Globigerinoides conglobata (H. B. Brady)
*¥pybra (D’Orbigny)
**sqcculifera (H. B. Brady)
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Family Anomalinidae
Anomalina cf. A. glabrata Cushman
* Anomalinella rostrata (H. B. Brady)
Cibicides lobatulus (Walker and Jacob)
mayort (Cushman)
cf. C. pseudoungerianus (Cushman)
Cibicidella variabilis (D’Orbigny)
Family Planorbulinidae
*Planorbulina acervalis H. B. Brady
*Acervulina inhaerens Schultze
*Qypsina globula (Reuss)
*pesicularis (Parker and Jones)
Family Homotremidae
*Homotrema rubrum (Lamarck)
*Miniacina miniacea (Pallas)

The fcllowing species are too rare to be of value as
indicators of ecologic conditions:

Family Saccamminidae
Proteonina sp.
Family Ammodiscidae
Ammodiscus incertus (D’Orbigny)
Family Verneuilinidae
Gaudryina cf. G. pauperata Earland
Family Valvulinidae
Clavulina angularis D’Orbigny
pacifica Cushman
Family Miliolidae
Quinqueloculina parkeri (H. B. Brady) var.
cf. ). samoaensis Cushman
Miliolinella oceanica (Cushman)
oceanica var. flintiana (Cushman)
Massilina planata Cushman
Spiroloculina acescata Cushman
aequa Cushman
mayor: Cushman
sp. A
sp. B
Sigmotlina edwardsi (Schlumberger)
Articulina elongata Cushman
Tubinella funalis (H. B. Brady)
Pyrgo mullettii (Cushman)
Family Ophthalmidiidae *
Vertebralina siriate D’Orbigny
Planispirina exigua (H. B. Brady)
Wiesnerella auriculata (Egger)
Family Trochamminidae
Trochammina cf. T. rotaliformis J. Wright
Rotaliammina mayori Cushman
Carterina spiculotesta (Carter)
Nouria polymor phinoides Heron—Allen and Earland
Family Lagenidae (except as indicators of outer slopes and
deep water)
Lagena globosa (Montagu)
spiralis H. B. Brady
striato- punctata Parker and Jones
williamsoni (Alcock)
Family Polymorphinidae
Stgmomorphina semitecta var. terquemiana (Fornasini)
Family Nonionidae
Nonionella sp. A
Elphidium milletti (Heron-Allen and Earland)

Family Peneroplidae
Peneroplis sp.
Family Alveolinellidae
Neoalveolina pulchra (D’Orbigny)
Family Buliminidae
Buliminella elegantissima (D’Orbigny)
Buliminoides williamsoniana (H. B. Brady)
Pseudobulimina sp.
Oolina squamosa (Montagu)
Fissurina auriculata var. costata (H. B, Prady)
radiato-marginate (Parker and Jones)
sp. A
Virgulina earlandi Cushman
Bolivina globulosa Cushman
oceanica Cushman
subreticulata Parr
subtenuis Cushman
Loxostomum mayort (Cushman)
Bifarinella mackinnonii (Millett)
Reussella sp. B
Pavonina triformis Parr
Chrysalidinella fijiensis Cushman
Family Ellipsoidinidae
Pleurostomella bolivinoides Schubert
Parafissurina sp.
Family Rotaliidae
Spirillina decorata var. of Sidebottom
ineequalis H. B, Brady
tuberculato-limbata Chapman
vivipara var. densepunctate Cushman
Conicospirillina semi-involuta Cushman
sp.
Patellina advena Cushman
advene var. altiformis Cushman
Patellinella fijiensis Cushman
jugosa (H. B. Brady)
Discorbis frustata Cushman
Lamarckina scabra (H. B. Brady)
Heronallenia sp.
Paumotua terebra (Cushman)
Family Pegidiidae
Pegidia dubia (D’Orbigny)
Sphaeridia papillata Heron-Allen and Esrland
Family Cymbaloporidae
Pyropilus rofundatus Cushman
Family Cassidulinidae
Ceratobulimina pacifica Cushman and Harris
Epistominella cf. E. obtusa (Burrows anc¢ Holland)
pulchra (Cushman)
Family Chilostomellidae
Chilostomella oolina Schwager
Family Globigerinidae
Globigerinoides elongata (D’Orbigny)
sacculifera var. fistulosa (Schubert)
Family Anomalinidae
Laticarinina pauperata (Parker and Jones)
Family Planorbulinidae
Planorbulinella larvata (Parker and Jone~)
Family Rupertiidae
Rupertia stabilis Wallich
Carpenteria sp.
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NOTES ON DISTRIBUTION BY FAMILIES

Textulariidae and other arenaceous groups are
present at all the atolls, less abundantly in deeper
water and with certain species being very abundant in
the lagoons. Miliolidae and Ophthalmidiidae are
present and abundant at all the atolls, but are rare in
deeper water. Lagenidae and Polymorphinidae are not
present in Rongerik lagoon. These groups are not
found abundantly anywhere in the Marshall Islands,
but their frequency is greater at the deeper locations.
Nonionidae are present at all the atolls. Camerinidae
are present at all the atolls, comprising a considerable
percentage of the lagoon fauna, but are rare in deeper
water. Peneroplidae are present at all the atolls, rare
in deeper water. One species, Marginopore vertebralis
Blainville, comprises a considerable percentage of the
reef fauna. Heterohelicidae and Ellipsoidinidae are
found only very rarely. Buliminidae occur rarely at all
the atolls, with fewer numbers but a greater variety of
genera and species in deeper water. Rotaliidae are
present at all the atolls but are rare. Amphisteginidae
are present in large numbers at all the atolls, decreasing
in numbers but increasing in variety of forms with
depth cn the outer slopes of the atolls. Calcarinidae
are present at all the atolls. The two species found in
this family are apparently restricted in their habitats,
although the one reef-dwelling species, Calcarina
spengleri (Gmelin), is found washed out great distances,
both into the lagoons and down the outer slopes of the
atolls. The other species, C. hispide H. B. Brady,
flourishes within the lagoon at about 10 fathoms and
deeper as well as in deep water on the outer slopes of the
atolls. Cymbaloporidae are found equally in the
lagoons and in the deeper water surrounding the atolls.
Cassidulinidae and Chilostomellidae are found almost
exclusively in the deep water ou the outer slopes
surrounding the atolls. There is only one notable
exception, Cassidulina minute Cushman, which is
found as frequently inside the lagoons as out. Globi-
gerinidae and Globorotaliidae are found most abun-
dantly in the oozes from the deepest samples. These
planktonic forms are also found inside the lagoons but
in much smaller numbers. Anomalinidae and Planor-
bulinidae occur at all the atolls, but more rarely in
deeper water. Homotremidae are found most abun-
dantly in the shallower parts of the lagoons and very
rarely in deep water.

Three generalized diagrams show the differences in
percentage composition of the three types of environ-
ment. Figure 116 represents the composition of a
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typical beach sample, figure 117 that of a typical
lagoon sample, and figure 118 that of a typical deep-
water sample.

DJRJIUIUIDIOS IBUYY0)

Calcarina spengleri

Amphistegina
madagascariensis

Marginopora vertebralis

F1curE 116.—Composition of typical beach sample
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Amphistegina

madagascariensis

Vertebrasis

FiaurE 117.—Composition of typical lagoon sample



326

Sphaeraidinella
dehiscens

ypiouss
011010704019

on;gugwmos 40

G’oo;,,,inoi

ro bro

BIKINI AND NEARBY ATOLLS, MARSHALL ISLANDS

. e
S eripnoid

@
¢
Cvliferad

FIGURE 118.—Composition of typical deep-water sample

LOCALITIES AND DEPTHS OF SAMPLES

The samples examined in the course of this study
were obtained from the localities and depths indicated

below.

Sample

99
102
80
56
54
91
3
31
51
12
21
70
57
18
79

Depth
(feet)

+3
+3
—74
—76
—85
—95
—101
—102
—111
—120
—127
—130
—138
- 150
—150

RONGERIK LAGOON

Latitude (N.)
11°23710°*
23’567
23027
2330
2335
21207
22’347
21’36
22/32'"
2102’/
21’557
19708’/
2257
2100’
2236

Longitude (E.)
167°21’54'"
2900’
26’53
2740’
2835
2306
22740
25’447
287487
2405
2452
26736/
2739
24748
26'55"

Sample
Inside lagoon:

RONGELAP ATOLL

Depth

(fathoms) Latitude (N.) Longitude (E.)

B-74 Beach sandstone, lagoon beach, west end of

Quiside lagoon:

Beach samples:
B-1
B-20
B-58

B-105
734

Tufa Island.

6 +14 11°13743"" 166°53'50"
483 —10 14719' 38/17"
111 —13 25700/ 167°01/48"
348 —14 10'12"" 166°50720""
484 * —16 14'18'" 38730""
71 —18 207257 5500
480 —20 1408’ 3900
76 —22 29/24"" 57027
183 —24 11307 48748""
133 —26 2330’ 56/2177
272 —28 207137 40’46
30 —30 167347 517487
171 —32 147327 48746’
468 ° —21 11°27720"" 166°43743"/
163 —32 27'37" 547267
156 —40 22/57"" 167°01/18’"
162 —19 26742'" 166°58'23""

BIKINI ATOLL

Beach rock, east center, Bikini Island.

Sand from lagoon beach, north end, Bikini Island.

Polished beach sandstone, lagoon side of sand bar, at
west end of Uorikku Island, Bikini.

Sand from “old reef zone” near micdle of Bikini
Island.

Latitude 11°36’45"’ N., Longitude 165°32’'59’" E.

Reef flat samples:

B-23 Sand from reef flat, northwest end of Bikini Island
(Traverse 28).

B-52 Channel bottom, 6 feet, algal nodules from pools,
Oruk Island, Bikinij.

B-72 Edge of pothole in reef, 100 yards from edge of reef,
}{ mile northwest of Beacon San, Bikini Island
(Traverse 26).

B-107 From a piece of living Lithothamnion, from land-
ward edge of algal flat, 1 mile nortt of south end
of Bikini Island.

B-132 Sand scraped from surface of reef flat, from rock
flat zone (Traverse 5), about ¥ mile north of Enyu
Island, Bikini.

B-135 Sand from inside edge of reef flat in shallow tidal
pool, half way between Bikini and Aomoen Isiands
(Traverse 26).

B-305 Picked from small cavities in surface reef rock, sea
reef northeast of Bikini Island, 1,400 feet out from
shore in 1 foot of water at low tide.

Depth
Sample (feet) Latitude (N.) Longitude (E.)
From inside of lagoon:

37 —11 11°36’45"" 165°32'55"7

33 —22 36713 32421

34 —35 367127 3240



Depth
Sample (feet)
From mside of lagoon:
B-307 —35
473 —38
96 —46
149 —57
559 —64
190 —69
B-45 —72
B-46 —72
76 —85
401 —90
366 —97
384 —101
567 —104
938 — 104
402 —105
356 —118
177 —119
569 —123
1052 —125
1055 — 128
1012 — 130
165 —132
1022 —134
576 —140
933 —145
460 — 147
413 — 148
444 —148
1116 —149
1056 — 154
546 —155
1117 — 157
580. 1 — 158
423 —159
431 — 160
573 —160
582 —160
218(0""-4'") —161
218(12''~16'")

1010 —163
1028 —164
1143 —165
326 —165
377 —171
482 —172
478 —176
462 —178
292 —179
443 —179
947 —179
245 —180
591 — 1807
593 —180?
311 — 184

445 —188
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Latitude (N.) Longitude (E.)

From coral knoll in lagoon, top
of knoll 35 feet under water,
1 mile north of Eninman

Island, Bikini.

11°40703"’
36'59""
3547
33'58""
36'19"

165°2127"
32/05"
32713
13'10"
3140’

Off Bikini Island about 1%

Sample

From outer slopes:
Dredge samples:

1478
1493
1461
1458
1460

Bottom semples:

815

812

817

814

816
1173(0""-1'")
1173(1'"-3")
1173(3""-5'")
1178(5'-7""y
1173(7''-9'")

819

818

830

Guyot samples:
1174(177-2"")
1174(4'7-6"")
1174(6'-8'")
1174(8/-10"")

1174(10-14"")

1175

1175(0""-1'")
1175(17/-2'")
1175(2'"-3"")
1175(3'"-4"")
1175(411_511)
1176(0"'-1'")
1176(17'-2"")
1176(2''-3"")
1176(5'-7'")
1169

1170(0"'-1"")
1170(1/7-2"")
1170(2'"-4"")
1170(4''-6'")
1172

Sample

miles.
Off Bikini Island about 1%

miles.
11°36'16'/ 165°31728"*
3308 16714’/
3400 14’03’
40’18" 15227
3458/ 13'55"
31’16/ 27127
32740’ 16714/
3715 13'34"
36’37 30734"/
3513 147127
30'33" 29'18""
35’09’ 24’32
31’337 1933/
36729/ 29'56'"
31’30’ 25’10""
35740"" 157257
30’527 31702
3347 21727
35’057 17/42"
3525 22/57""
39'56'7 23’50
34’55 19'56"
3508’7 29’577
39’18 2314
3537 16’40’
36’54 177427
40’24 17/41"
35’35 14'44"
35’30"’ 16’58""
35723" 307447
32'24" 1808’/
34’38 287477
35’25 177287
33'27'7 2448’
3714 14/52"
3517 20/20"
3752 20'04"’
35'00" 21/22"
33745’ 27/26""
36/27'" 22/39"
3347 28’18
35'08"’ 27'50"7
3532 1802/
3532 182677
35’19 26’05
34'57" 22748

10

11
120
231
336
332
286
287
288
289
290
293

Depth
(fathoms)

—13-8
—21-25
—44-25
—48-33
—91-58

—58
—80
—114
—136
—219
—240

—315
—500
—710

—410

—592
—592

—720

—710
— 680

—835

Latitude (N.)

11°31’52"
29'26"
387267
29706""
3827

11°34744""
29'31""
3506’
29’18
3553’
40'40""

35'53"
35742/
50730

11°41'00"’

42'33""
42'33""

4447

48(00[ ’
48'20""

4735

ENIWETOK LAGOON

Depth
(fathoms)
+0.5
+.5
+.5
—9
—10
—12
—16
—18
—20
—22
—22
—23
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Longitude (E.)

165°32'53""
32/00""
3143
20'52""
31746""

165°33740""
3219
33/34"7
30’59/
33’30
14’05

33307
337527
164°56’00"'

165°14'01""

1245
12745

09’56’

01'52/
cr27”

164°89'20"*

Latitude (N.) Longitude (E.)

11°21'15"
32'53"
33’30
20'33""
30’57/
317427
22'13"
22/20"
22729
22'38""
22'49"
2324

162°12’30"”
£1'35"
1’357
15750
200"
2117
12728"
12733
12741
12’50
12'59"
13730”
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Depth

Sample (fathoms) Latitude (N.) Longttude (E.)
329 —23 3174077 2053’7

218 —24
291 —24 2259/ 13’08/
292 —24 23’117 13’19
296 —24 2416/ 14710
145 —24 27'19" 16'25'7
326 —24 31'15" 20/27"1
328 —24 31'29" 20'41"
295 —26 24'02'" 14’06’/
298 —26 24'41" 14/28'
321 —26 30’16’ 1935/
323 — 26 30’36’ 19’54"
299 —27 24'54'" 1439
305 —27 26'37" 15746/
325 —27 3108’ 20’16
310 —28 27'55" 17713
317 —28 2908’/ 18'33"/
318 —28 2928’7 18’53
320 —28 2957 19718"
324 —28 30'51"’ 20057
300 —29 2507 14’50
301 —29 257297 1508’
302 —30 25’41 15715
307 —30 27'07'" 16710’
312 —30 28’18/ 17'37"
313 —30 28’30’ 1749
314 —30 28’38’/ 18'60"
316 —30 28’597 18’23"
322 —30 307237 197457
151 —30 2755 15’58/
303 —31 25'55"" 1520""
304 —32 2608’/ 15728
306 —32 26749’ 1555
311 —32 2805”7 17'23"
183 —34 33726/ 15'30"’
49 —34 32700 1747

OUTER SLOPES OF ENIWETOK ATOLL

Depth
Sample (fathoms) Latitude (N.) Longitude (E.)
118 —24 11°20706'" 162°16/19"/
117 - —88 19'43" 16/24"'
116 —173 19/35" 1637/
115 —214 19’30’ 16740’
119 - 500 1852 15724’

SYSTEMATIC DESCRIPTIONS
Family SACCAMMINIDAE
Genus PROTEONINA Williamson, 1858
Proteonina sp,
Plate 83, figure 1
A few specimens occur singly or very rarely in several
samples at Bikini, Eniwetok, and Rongelap. The test
is large, elongate, compressed, and smooth on the sur-
face, being composed of large, flat fragments, sometimes

tests of other Foraminifera, and considerable cement.
There is a distinct, slender neck. The specimens from
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Rongelap are composed of somewhat smaller fragments
than those from Eniwetok. The one from Bikini is
rough on the surface and may be different.

The species does not seem to have been previously
described, but present material is inadequate for
description. The species shows a definite selective
power in choosing large, flat fragments for the con-
struction of its test. In this it may be compared to P.
micacea Cushman (1918, p. 49, pl. 19, figs. 6, 7) but the
present species has-a much smoother surface and regular
shape.

Family HYPERAMMINIDAE
Genus SAGENINA Chapman, 1900
Sagenina frondescens (H. B. Brady)

Sagenella frondescens Brady, Quart. Jour. Micros. Sei., v. 19, p.
41, pl. 5, fig. 1, 1879; Challenger Rept., Zoology, v. 9, p. 278,
pl. 28, figs. 14, 15, 1884.
Sagenina frondescens Chapman, Linnean Soec. Jour., Zoology,
v. 28, p. 4, pl. 1, figs. 1, 2; pl. 2, figs. 1, 2, 1809, '
Cushman, U..S. Natl. Mus. Bull. 100, v. 4, p. €0, pl. 9, fig. 1;
pl. 14, fig. 1, 1921.

The species is found in abundance attached to
Halimeda fronds at Bikini 1493 dredged on the outer
slopes of Bikini at 125 to 150 feet. It also occurs
attached to large specimens of Cycloclypeus carpentert
H. B. Brady obtained by dredging on the outer slopes
of Bikini from 800 to 580 feet.

Family AMMODISCIDAE
Genus AMMODISCUS Reuss, 1861
Ammodiscus incertus (D’Orbigny)

Operculina incerta D’Orbigny, in De la Sagra, His%oire physique,
politique et naturelle de I’Tle de Cuba, Foraminiféres, p. 49,
pl. 6, figs. 16, 17, 1839.
Ammodiscus incertus H. B. Brady, Challenger Rert., Zoology, v.
9, p. 330, pl. 38, figs. 1-3, 1884.
Cushman, U. 8. Natl. Mus. Bull. 104, pt. 1, p. 97, pl. 39, 1918;
Bull. 100, v. 4, p. 62, pl. 5, figs. 1, 2, 1921,
A single megalospheric specimen was found at Bik

1176 (5-7"7).
Family TEXTULARIIDAE
Genus TEXTULARIA Defrance, 1824
Textularia agglutinans D’Orbigny
Plate 83, figure 2

Textularia agglutinans D’Orbigny, in De la {agra, Histoire
physique, politique et naturelle de I'Ile de Cuba, Foramini-
féres, p. 144, pl. 1, figs. 17, 18, 32-34, 1839.

This species was described from shore ssuds of Cuba
and is a common spedies in the warmer, shallow waters
of both the Atlantic and Pacific. The specimens in the
present material have more chambers and a more rapid
increase in thickness than the typical form.
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Textularia candeiana D’Orbigny
Plate 83, figure 3

Textularia candeiana D’Orbigny, in De la Sagra, Histoire physique,
politique et naturelle de ’Ile de Cuba, Foraminiféres, p. 143,
pL. 1, figs. 25~27, 1839.

The types of this species are from the Atlantic in the
West Indian region but it has been recorded from
shallow, warm waters of the Pacific and in some
localities in deeper water.

Comparison between T. candeiana and T. agglu-
tinans shows the following points of distinction: T.
candeiana is more inflated and globular toward the later
chambers and has a more tapering form, with very
indistinct early chambers. T. agglutinans is of more
even width and thickness nearly throughout and the
chambers are higher and more distinct in the early
part.

Textularia conica D’'Orbigny
Plate 83, figure 4

Textularia conica D’Orbigny, in De la Sagra, Histoire physique,
politique et naturelle de I'Ile de Cuba, Foraminiféres, p. 143,
pl. 1, figs. 19, 20, 1839.
This is evidently a species of shallow, warm waters.
It is distinguished by its concave and nearly circular
apertural face.

Textularia dupla Todd, n. sp.
Plate 83, figure 6

Test compressed, about as broad as or broader than
long, triangular in side view, apertural faces flattened
or slightly concave, except convex in the young stages,
periphery subacute, irregularly serrate; chambers in-
distinet, low, broad, much overlapping, later ones
becoming slightly inflated; sutures indistinct in the
early part, later becoming depressed, nearly horizontal;
wall thin, finely granular, somewhat rough on the sur-
face; aperture a low, arched slit at the base of the last-
formed chamber bordered by an inconspicuous rim.
Length 0.42 to 0.60 mm, breadth 0.40 to 0.80 mm,
thickness 0.25 to 0.45 mm.

Holotype (USNM 548609) from Bikini lagoon, 179
feet, 11°33’45’” N., 165°27’26"" E. (Bik 292).

This species resembles 7. semialate Cushman but
differs in its much broader form, its rougher surface,
and the apertural end depressed instead of inflated.
It also somewhat resembles 7. abbreviata D’Orbigny
(1846, p. 249, pl. 15, figs. 7-12) but differs in its more
numerous, lower, and broader chambers, in the test
increasing steadily in breadth as growth proceeds, and
in the very fine texture of its wall.
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Textularia foliacea Heron-Allen and Earland
Plate 83, figure 7

Textularia foliacea Heron-Allen and Earland, Zool. Soc. London
Trans., v. 20, pt. 2, p. 628, pl. 47, figs. 17-20, 1915,

This is a common species in shallow water of the
Indo-Pacific area and has been widely recorded in
coral-reef regions.

Textularia foliacea var. oceanica Cushman
Plate 83, figure 8

Textularia foliacea Heron-Allen and Earland, var. oceanica Cush-
man, U. 8. Natl. Mus. Bull. 161, pt. 1, p. §, pl. 1, figs. 11,
12, 1932.

This variety differs from the typical form in being
thicker and narrower, with higher chambers, and in
having a rougher surface. It is considerably more
abundant in the Marshall Islands than the typical form,

Textularia kerimbaensis Said
Plate 83, figure 11

Textularia conica D’Orbigny var. corrugata Heron-Allen and Ear-
land (not T. corrugaia Costa), Zool. Soc. London Trans.,
v. 20, p. 629, pl. 47, figs. 24-27, 1915

Textularia corrugata Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1,
p. 12, pl. 3, figs. 2, 4, 1932.

Textularia kerimbaensis Said, Cushman Lab. Foram. Research
Special Pub. 26, p. 6, pl. 1, fig. 8, 1949,

Rare specimens were found in three Bikini samples.
The species is distinguished by its broa,d low chambers
and deeply incised sutures.

Textularia milletti Cushman

Tertularia milletti Cusbman, U. 8. Natl. Mus. Bull. 71, pt. 2,
p. 13, text figs. 18, 19, 1911.

Spiroplectammina millett; Cushman, U. S. Natl. Mus. Bul'. 161,
pt. 1, p. 7, pL 1, fig. 5, 1932.

Test compressed, wedge-shaped, periphery of early
portion acute in edge view, broadly rounded in side
view; later portion very slightly tapering and grad—ally
increasing in thickness to the truncate apertural end;
chambers indistinct, low, broad, slightly curved;
sutures distincet except in some specimens where they
are obscured by the coarse texture of the wall surface,
depressed and slightly curved; wall arenaceous, in
most specimens very roughly finished; aperture a low,
short opening in a reéntrant at the base of the apertural
face. Length about 1.2 mm, breadth about 0.75 mm,
thickness about 0.50 mm.

The above description applies to specimens from
Bikini and Eniwetok that have been compared and
seem to be identical with types and other specimens
of this species from deep water (323 to 891 fathoms)
from several localities in the Pacific.
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In the Marshall Islands, this species is found com-
monly at four Bikini stations between 592 and 720
fathoms and at Eni 119 in 500 fathoms.

In the distribution chart this species was not dis-
tinguished from Textularia foliacea Heron-Allen and
Earland, and the two were therefore plotted as one
species. Actually, the deepest occurrence of T. foliacea
is 136 fathoms at Bik 814 on the outer slope of the
atoll.

The two species are, however, distinguishable both
on the basis of shape of the test and surface of the wall,
as follows: 7' foliacea has a thicker, less wedge-shaped
test than 7. milletti, tapering gradually from the
initial end, with fewer and higher chambers showing
indentation along the periphery. 7. milletti has a
much rougher finish than 7. foliacea.

The restricted occurrence of 7. malletti to deep
water, as well as that of 7. foliacea to shallow water,
makes these two species of value as ecologic indicators.

Textularia semialata Cushman
Plate 83, figure 5

Textularia semialata Cushman, U. S. Natl. Mus. Proc, v. 44,
p. 634, pl. 80, figs. 6, 7, 1913; Bull. 100, v. 4, p. 116, pl. 24,
figs. 2, 3, 1921; Bull. 161, pt. 1, p. 9, pl. 2, figs. 1-3, 1932.

Test compressed throughout, rapidly broadening,
triangular in side view, periphery slightly indented,
subacute on the earlier chambers, later becoming
rounded; chambers much overlapping thus appearing
very narrow on the surface, later chambers lightly in-
flated ; but distinctly granular, very smoothly finished;
aperture an arched opening at the base of the last
formed chamber, with a distinct overhanging lip.

This species, originally described from the Philippines
and known from the Tropical Pacific occurs in several
samples at Bikini and Rongelap. It is distinetive in
its overhanging apertural lip and its very thin, smooth
wall.

Genus SIPHOTEXTULARIA Finlay, 1939

Siphotextularia cf. S. concava (Karrer)
Plate 83, figure 9
Plecanium concavum Karrer, Akad. Wiss. Wien, Math.-naturwiss.
Kl., Sitzungsber., Band 58, pt. 1, p. 129, pl. 1, fig. 3, 1868.
A very few specimens from two stations at Bikini
seem very close to this species described from the
Miocene of Hungary and widely recorded in the Recent
seas.
Siphotextularia crispata (H. B. Brady)
Plate 83, figure 10
Textularia crispata H. B. Brady, Challenger Rept., Zoology, v.
9, p. 359, pl. 113, fig. 2, 1884.
Test elongate, quadrangular in section with the sides
slightly.concave, compressed, plane of the test twisted
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through about 90°, initial end acute, apertural end
rounded, periphery truncate with acute and limbate
angles, periphery serrate in side view, especially along
the later chambers; chambers rather indistinct, not
inflated but on the contrary appearing somewhat col-
lapsed; sutures rather distinet, curved, limbate and
slightly raised ; wall very thin, translucent in the middle
of the chambers, very finely granular, smoothly finished ;
aperture terminal, a narrow slit placed at an angle to
the suture which separates the apertural faces of the
two last-formed chambers, surrounded ly a slight,
raised rim. Length 0.52 to 0.72 mm; breadth 0.30 to
0.40 mm ; thickness 0.17 to 0.25 mm.

Topotypes of Brady’s species from 155 fathoms, off
Raine Island, Torres Strait, indicate this species belongs
in Stphotertularia.

Tt differs from 8. concava (Karrer)lin its twisted test,
its less distinctly concave faces, and its very delicate,
translucent wall.

Genus BIGENERINA D’Orbigny, 182~
Bigenerina sp.
Plate 83, figure 12

A few specimens of this genus were found in one
Eniwetok and two Bikini samples, all from deep water.
They seem to be different from any described species
but are too rare to warrant description. The textu-
larian portion is relatively broad and rather strongly
compressed, and the chambers of the uniserial portion
are indistinet and tend to decrease in diameter with
growth. The aperture is protuding and surrounded by
a raised rim.

Family VERNEUILINIDAE
Genus GAUDRYINA D’Orbigny, 1839
Gaudryina flintii Cushman

Gaudryina subrotundata Flint (not G. subrotundata Schwager),
U. S. Natl. Mus. Rept. for 1897, p. 287, pl. ¢3, fig. 1, 1899.

Gaudryina rugosa Goés (not G. rugosa D’Orbigny), Mus. Comp.
Zool. Bull., v. 29, p. 39, 1896.

Gaudryina flintii Cushman, U. 8. Natl. Mus. Bull. 71, pt. 2, p.
63, text figs. 102a~¢, 1911; Cushman Lab. Fcram. Research
Special Pub. 7, p. 62, pl. 10, figs. 18-20, 1937.

This large, deep-water species occurs rarely in the
guyot samples.

Gaudryina cf. G. pauperata Earland

Plate 83, figure 13

Gaudryina pauperata Earland, Discovery Repts., v. 10, p. 121,
pl. 5, figs. 47-49, 1934.

A few specimens occurring rarely in several samples

from Eniwetok are somewhat similar to this minute

species described from the Antarctic. They are slightly
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larger, 0.28 to 0.32 mm in length, are composed of very
coarse fragments for the size of the test, the axis of the
test is usually slightly curved, and the last two chambers
are distinctly inflated.

Gaudryina triangularis var. angulata Cushman
Plate 83, figure 14

Gaudryina triangularis Cushman var. angulata Cushman,
Carnegie Inst. Washington Pub. 342, p. 22, 1924; Bernice
P. Bishop Mus., Bull. 27, p. 125, 1925 (1926); U. S. Natl.
Mus. Bull. 161, pt. 1, p. 14, pl. 3, figs. 7a, b, 1932; Cushman
Lab. Foram. Research Special Pub. 7, p. 66, pl. 10, figs.
14a, b, 1937.

Although specimens exhibit considerable variation in
shape, the variety is distinguished by its square end
view and its rough and coarse surface. It occurs at
Eniwetok, Bikini, and Rongelap.

Gaudryina trullissata Todd, n. sp.
Plate 83, figure 15

Test small for the genus, tapering, and wedge-shaped
initial end acute, triserial portion almost indistinguish-
able in some specimens, apertural end truncate, periph-
ery broadly rounded in end view, irregularly serrate in
side view; chambers indistinct in the early portion, low
and broad in the later portion, projecting laterally
outward ; sutures indistinet except toward the periphery
and in the later portion where they are deeply depressed;;
wall formed of very coarse, ill-sorted fragments, very
roughly finished; aperture a narrow, low, arched open-
ing at the base of the apertural face of the last-formed
chamber, with a slight rim. Length 0.50 to 0.60 mm,
breadth 0.25 to 0.35 mm; thickness 0.20 to 0.25 mm.

Holotype (USNM 548622) from Bikini atoll, 55
fathoms, 11°34/44’" N., 165°33’40"" E. (Bik 815).

This species differs from G. gquadrangularis Bagg
(1908, p. 133, pl. 5, fig. 1) in its very much smaller
size, greater compression and less distinct triserial
portion.

Subgenus SIPHOGAUDRYINA Cushman, 1935
Gaudryina (Siphogaudryina) rugulosa Cushman
Plate 82, figure 1

Gaudryina rugulose Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1,
p. 15, pl. 4, figs. 1a, b, 1932.

Gaudryina (Siphogaudryina) rugulosa Cushman, Cushman Lab.
Foram. Research Special Pub. 7, p. 84, pl. 12, figs. 11, 12,
1937.

Textularia rugosea H. B. Brady (not Reuss), Challenger Rept.,
Zoology, v. 9, p. 363, pl. 42, figs. 23, 24, 1884.

In our specimens the periphery is acute throughout
and the lobes are very prominent. This species
seems closely related to @. (S.) rhodiensis Cushman

331

(1936, p. 12, pl. 2, figs. 9a, b) from the Pliocene of the
of the Isle of Rhodes but that species is less broadly
tapering.

Gaudryina (Siphogaudryina) siphonifera (H. B. Brady)
Plate 83, figure 17

Textularia siphonifera H. B. Brady, Quart. Jour. Micros. Sci.,
v. 21, p. 53, 1881; Challenger Rept., Zoology, v. 9, p. 362,
pl. 42, figs. 25-29, 1884.

Gaudryina siphonifera Cushman, Cushman Lab. Foram. Reszarch
Contr., v. 4, p. 109, pl. 16, figs. 1-5, 1928.

Gaudryina (Siphogaudryina) siphonifera Cushman, Cushman
Lab. Foram. Research Special Pub. 7, p. 83, pl. 12, fizs. 9,
10, 1937.

This species is common in the Rongelap samples,
but no specimens were found at any of the other islands.
Some specimens are well enough preserved to show the
closed ends of the tubes.

Gaudryina (Siphogaudryina) transversaria (H. B. Brady)
Plate 83, figure 16

Textularia transversaria H. B. Brady, Challenger Rept., Zoclogy,
v. 9, p. 359, pl. 113, figs. 3-5, 1884.
Gaudryina (Siphogaudryina) transverseria Said, Cushman Lab.
Foram. Research Special Pub. 26, p. 8, pl. 1, fig. 12, 1949.
Test small for the genus, strongly compressed, tri-
serial portion very small and inconspicuous, rapidly
increasing in width in the early part, later part of equal
width or slightly decreasing, periphery irregularly
serrate in side view, narcowly truncate in end view due
to the broken-off peripheral extensions of the chambers;
chambers numerous, indistinct in the early part, low,
broad, not inflated ; sutures indistinct in the early part,
later ones horizontal, straight, slightly depressed; wall
very thin usually translucent in the central part of the
chambers, very finely granular, very smoothly finished;
aperture a narrow, low, arched opening at the base of
the apertural face of the last-formed chamber. Length
0.35 to 0.55 mm, breadth 0.20 to 0.27 mm, thickness
0.07 to 0.10 mm.
The species occurs rarely at Bikini and more common-
ly at Rongelap.

Family VALVULINIDAE
Genus VALVULINA D’Orbigny, 1826
Valvulina davidiana Chapman
Plate 82, figure 2

Valvulina davidiana Chapman, Linnean Soc. Jour., Zoology, v.
28, p. 9, pl. 1, fig. 4; p. 207 (list), 1900; idem, p. 382, 386
(lists), 1902.

Cushman, Cushman Lab. Foram. Research Special Pub. 8,
p. 11, pl. 2, figs. 6, 7, 1937.

Test triangular, chambers triserially arranged and forming a
more or less equilateral cone; aperture situated in a subecrescentic
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depression, with a tooth-like valve projecting across, and some-
times a secondary one nearly meeting from the opposite side.
Texture somewhat coarsely arenaceous, composed of calcareous
particles; colour white to pale cream. Length %sinch (1 mm.).—
Chapman, 1900.

The few records for this species are from shallow
warm water of the Pacific including the lagoon of
Rongelap Atoll, Marshall 1ds.

Genus CLAVULINA D’'Orbigny, 1826
Clavulina angularis D’Orbigny
Plate 83, figure 18

Clavulina angularis D’Orbigny, Annales sci. nat., v. 7, p. 268,
pl. 12, fig. 7, 1826.
Cushman, Cushman Lab. Foram. Research Special Pub. 8§,
p. 19, pl. 2, figs. 29-33, 1937.

Test elongate, sides nearly parallel in the adult,
earlier portion triserial, later uniserial, triangular in
transverse section, except for last-formed portion,
which is rounded ; chambers distinct, not inflated except
the final one or two; sutures distinct, slightly depressed,
especially toward the apertural end; wall arenaceous,
rather roughly finished; aperture terminal, rounded,
with a distinct, valvular tooth.

The species occurs rarely at Eniwetok and Rongelap.

Clavulina pacifica Cushman
Plate 83, figure 19

Clavuline pacifica Cushman, Carnegie Inst. Washington Pub.
342, p. 22, pl. 6, figs. 7-11, 1924; U. 8. Natl. Mus. Bull. 161,
pt. 1, p. 16, pl. 4, figs. 4, 7, 9, 1932.

Clavulina angularis H. B. Brady (part, not D’Orbigny), Challenger
Rept., Zoology, v. 9, p. 396, pl. 48, figs. 22-24, 1884,

This Indo-Pacific species has a rather wide distribu-
tion. One specimen from Rongerik and a single frag-
-ment from Bikini seem to belong to this species. The
texture of the wall is much smoother and the sutures
not so deeply excavated as in C. angularis D’Orbigny.

Genus KARRERIELLA Cushman, 1938
Karreriella bradyi (Cushman)
Plate 83, figure 20

Gaudryina pupoides H. B. Brady (not D’Orbigny), Challenger
Rept., Zoology, v. 9, p. 378, pl. 46, figs. 1-4, 1884,

Gaudryina brady: Cushman, U, 8. Natl. Mus. Bull. 71, pt. 2, p.
67, figs. 107a—c (in text), 1911,

Karreriella bradyi Cushman, Cushman Lab. Foram. Research
Special Pub. 8, p. 135, pl. 16, figs. 6-11, 1937,

A few specimens from Bikini seem to belong to this
-species, whieh is widely known in Recent seas and as a
fossil in the late Tertiary.
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Genus SCHENCKIELLA Thalmann, 1942
Schenckiella primaeva (Cushman)

Clavulina primueva Cushman, U. 8. Natl. Mu-. Proe., v. 44,
p. 635, pl. 80, figs. 4, 5, 1913; idem, Bull. 100, v. 4, p. 158,
pl. 30, figs. 2, 3, 5-7, 1921.

Listerella primaeva Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 36, pl. 4, figs. 5a, b, 1937; idem, Special
Pub. 8, p. 153, pl. 17, figs. 24-28, 1937.

Schenckiella primaeva Cushman, Cushman Lab. Foram. Research
Special Pub. 8A, p. 53, 1947.

This species described from deep water off Borneo
occurs fairly commonly in the guyot sambles.

Family MILIOLIDAE
Genus QUINQUELOCULINA D’Orbigny, 1826
Quingueloculina anguina var. arenata Said
Plate 83, figure 21

Miliolina anguina (Terquem) var. agglutinans Wiesner (not
Quinqueloculina agglutinans D’Orbigny), ¢:n Heron-Allen and
Earland, Zool. Soc. London Trans., v. 20, p. 575, 1915.

Quingueloculina anguina Terquem var. agglutinans Cushman,
Carnegie Inst. Washington Pub. 342, p. 60, pl. 22, figs. 5, 6,
1924; U. 8. Natl. Mus. Bull. 161, pt. 1, p. 18 pl. 5, figs. 1a-c,
1932.

Quingueloculing anguina Terquem var. arenata Said, Cushman
Lab. Foram. Research Special Pub. 26, p. 9, pl. 1, fig. 25.

From the records this is evidently a common #pecies
in warm, shallow waters of the Indo-Pacific area.

Some of our specimens are not very noticeably aren-

ageous, probably because only fine sediment was avail-

able for test building.

Quinqueloculina bidentata D’Orbigny
Plate 83, figure 31

Quinqueloculina bidentata D’Orbigny, in De la Sagra, Histoire
physique, politique et naturelle de 1’Ile de Cuba, Foramini-
feres, p. 197, pl. 12, figs. 18-20, 1839.

This species was described from shore s~nds of Cuba.
The Pacific specimens seem to be enough I'ke the Atlan-
tic ones to be included under this name. The apertural
tooth is not bidentate, as shown in the type figure, but
platelike. In our series of specimens there is great
variation in size and also in the sharmness of the
peripheral angles. In some specimens the periphery is
almost smoothly rounded.

Some specimens with a short-necked, compressed,
and flaring aperture are included here but may be
distinet. They seem to be smaller, thinner-walled,
more compressed, and have a pebbly surface.

Quinqueloculina bradyana Cushmasn
Plate 83, figure 26

Miliolina undosa H. B. Brady (not Quinqueloculina undosa
Karrer), Challenger Rept., Zoology, v. 9, p. 176, pl. 6,
figs. 6-8, 1884. .

Quingueloculina bradyana Cushman, U. S. Natl. Mus. Bull.
71, pt. 6, p. 52, pl. 18, figs. 2a-c, 1917.
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A very few specimens similar to that figured were
found at Bikini and Rongelap.

Quingueloculina crassa var. subcuneata Cushman
Plate 83, figure 22

Miliolina crassa Heron-Allen and Earland (part, not D’Orbigny),
Zool. Soc. London Trans., v. 20, pt. 2, p. 572, pl. 42, fig. 41
(not figs. 37- 40), 1915.

Quinqueloculina crassa D’Orbigny var. subcuneata Cushman,
U. S. Natl. Mus. Bull. 100, v. 4, p. 423, pl. 89, figs. 4a-c,
1921; idem, Bull. 161, pt. 1, p. 21, pi. 5, figs. 8a-c, 1932.

Numerous specimens in our material seem identical
with this variety which is widely distributed, particu-
larly in the Indo-Pacific region. There is considerable
variation in strength of the ornamentation. The wall
is more highly polished than in Q. neostriatula Thalmann
and the costae are raised. In Q. neostriatula the wall is
finely roughened, although shining, and the ornamenta-
tion consists of fine, incised striae.

Quinqueloculina distorqueata Cushman, n. sp.
Plate 83, figure 27

Test nearly as broad as long, initial end bluntly
pointed, apertural end with a short, slender neck,
periphery acute or slightly keeled, irregularly curved;
champers much compressed, distinct, enlarging rather
rapidly as added, distorted in shape; sutures indistinct
except for the keel of the preceding chamber; wall
slightly roughened, with the sinuous keel of previous
chambers making an irregular raised pattern; aperture
small, rounded, at the end of a short and very slender
neck, with a slight lip, usually without a definite
apertural tooth. Length 0.65 to 0.80 mm, hreadth
0.45 to 0.65 mm.

Holotype, USNM 548545, from Rongerik lagoon,
150 feet, 11°22/36"" N., 167°26’55" E. (Rik 79).

This species is very common in certain samples from
all theislands. They somewhat resemble forms referred
to Quinqueloculina berthelotiana D’Orbigny (Cushman,
1932, p. 19, pl. 5, figs. 2—4), but have a much more
irregular form of the chambers which are sub-acute or
keeled. This species differs from . samoaensis Cush-
man in its higher, sharper keels which make the test
appear more twisted.

Quingqueloculina cf. Q. ferussacii D'Orbigny
Plate 83, figure 30

A few specimens of moderate size and closely ap-
proaching the triloculine stage are questionably assigned
to this species. They are elongate, with a moderately
prominent neck, but without a lip, compressed, and are
rather irregularly and variably ornamented with two
or more costae on the periphery. The surface of the
wall is matte rather than polished.

This form is found only at Bikini and Eniwetok.
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Quinqueloculina neostriatula Thalmann
Plate 83, figure 28

Quinqueloculing striatula Cushman (not Deshayes, 1831) U. S.
Natl. Mus. Bull. 161, pt. 1, p. 27, pl. 7, figs. 3, 4, 1932,
Quinqueloculina neostriatula Thalmann, Cushman Found. Foram.

Research Contr., v. 1, p. 45, 1950.

The types of this species are from Mokaujar Anchor-
age, Fiji Islands, and it seems to be widely distributed
in shallow, warm waters of the South Pacific.

The ornamentation consists of fine incised lines. not
costae, and the angles of the chambers are sl-arp.
The aperture is a hood-like opening, not terminal and
circular with a neck, although some specimens do have
a8 neck.

Quinqueloculina parkeri (H. B. Brady)
Plate 83, figure 23

“Duinqueloculina with oblique ridges” Parker, Trans. Micros.
Soc. London, v. 6, p. 57, pl. 5, fig. 10, 1858.

Miliolina parker: H. B. Brady, Quart. Jour. Micros. Sci., v. 21,
p. 46, 1881; Challenger Rept., Zoology, v. 9, p. 177, pL. 7,
fig. 14, 1884.

Quinqueloculina parkeri Cushman, U. S. Natl. Mus. Bul'. 71,
pt. 6, p. 50, pl. 15, fig. 3, 1917; idem, Bull. 161, pt. 1, p. 25,
pl. 6, figs. 3, 4, 1932.

This is a species of warm, shallow waters of the Indo-
Pacific area. It is found rarely at all the atolls.

Quinqueloculina parkeri (H, B. Brady) var.
Plate 83, figure 24

A few specimens from all the islands differ from the
typical form in the ornamentation being less distinct
and consisting of fewer, coarser ridges, usually present
only on the central part of the test.

Quingueloculina cf. Q. samoaensis Cushman
Plate 83, figure 25

Duinaqueloculina samoaensis Cushman, Carnegie Inst. Washing-
ton Pub. 342, p. 59, pl. 21, figs. 4-7, 1924; U. 8. Natl. Mus.
Bull. 161, pt. 1, p. 26, pl. 7, figs. la—c, 1932,

A few specimens from Eniwetok seem close to this
species described from 17 fathoms at Samoa. They
are slightly smaller and most of them do not have as
elongate an apertural neck.

Quinqueloculing cf. Q. seminulum (Linné)
Plate 83, figure 29

A very few small specimens from all the islands
singilar to that figured, are referred to this widely re-
corded species. The wall is smooth and polished.
They seem to be too large to be the nepionic or quin-
queloculine stage of Triloculina cf. oblonga (Montagu),
although otherwise they resemble that species.
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Quingueloculina sulcata D’Orbigny
Plate 84, figures 1, 2

Quingueloculina sulcata D’Orbigny, Annales sci. nat., v. 7, p. 301,
no. 17, 1826, ’
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1, p. 28, pl. 7, figs.
5-8, 1932. :

The types of this species are from the Red Sea and it
is recorded from a number of localities in warm, shallow
waters about certain Pacific Islands.

The texture of the wall and the height and straight-
ness of the ridges vary considerably. A group of
specimens frem Eniwetok are much more flattened than
the more typical forms, but for the present are included
in this species.

Genus MILIOLINELLA Wiesner, 1931
Miliolinella australis (Parr)
Plate 84, figures 3, 4

Quingueloculina australis Parr, Royal Soc. Victoria Proc., v. 44,
p. 7, pl. 1, fig. 8, 1932.

Test small for the genus, nearly circular, compressed,
periphery subacute; chambers strongly curved, not in-
flated; sutures indistinet, curved, slightly depressed;
wall thin, translucent in the middle portions of the
chambers, surface very finely marked with faint,
incised, longitudinal lines; aperture a high, arched
opening with a slight lip, nearly closed by a projecting
plate in front of the opening. Length and breadth both
about 0.30 mm; thickness 0.15 to 0.20 mm.

This species was described from 7 miles east of Cape
Pillar, Tasmania, in 100 fathoms and has been recorded
from other localities off Australia.

A few specimens are considerably larger than the
average but these appear to be the same, as they have
the typical wall texture which is a good distinguishing
feature of this species. The projecting plate in front
of the aperture is frequently broken away but when
present, the test shows in side view a rather deep slot
between the aperture and the plate.

Miliolinella oceanica (Cushman)

Triloculina oceanica Cushman, U. S, Natl. Mus. Bull. 161, pt. 1,
p. 54, pl. 12, figs. 3a—c, 1932.

A few typical specimens of this species which appar-
ently belongs in Miliolinella were found in two Bikini
samples.

Miliolinella oceanica (Cushman), var. flintiana (Cushman.)

Triloculina oceanica Cushman, var. flintiane Cushman, U. S.
Natl. Mus. Bull. 161, pt. 1, p. 55, pl. 12, figs. 4a—c, 1932.

A single specimen was found in Rongerik sample 54.
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Genus TRILOCULINELLA Riccio, 1950
Triloculinella labiosa (D’Orbigny)
Plate 84, figures 5, 6

Triloculina labiosa D’Orbigny, in De la Sagra Histoire physique’
politique et naturelle de I’Tle de Cuba, Foraminiféres, p. 178,
pl. 10, figs. 12-14, 1839,
Cushman, U, 8. Natl. Mus, Bull. 161, pt. 1, p. 53, pl. 11, figs.
12a—c, 1932.
Miliolina labiosa H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 170, pl. 6, figs. 3-5, 1884.
Numerous specimens are found in most of the sam-
ples. This genus bears the same relationship to
Miliolinella as Triloculina does to Quingueloculina.

Genus MASSILINA Schlumberger, 1893
Massilina planata Cushman
Plate 84, figure 16

Massiline planate Cushman, U. S. Natl. Mus. Bull. 161, pt. 1,
p. 31, pl. 8, figs. 8a, b, 1932.

A few typical specimens were found at Eniwetok,
Bikini, and Rongelap.
Genus SPIROLOCULINA D'Orbigny, 1826
Spiroloculina acescata Cushman

Spiroloculina grateloupi D’Orbigny, var. acescata Cushman,
U. 8. Natl. Mus. Bull. 161, pt. 1, p. 35, pl. 9, fig. 2, 1932.
Spiroloculina acescata Cushman and Todd, Cushman Lab.

Foram. Research Special Pub. 11, p. 58, pl. 8, figs. 11, 12,

19414.
Spiroloculina planissima Heron-Allen and Earland (not
Lamarck), Zool. Soc. London Trans., v. 20, p. 556,

pl. 41, figs. 1-5, 1915.

A single specimen of this species known from the Fiji
Islands was found at Eniwetok 310.

Spiroloculina aequa Cushman

Spiroloculina antillarum D’Orbigny, var. aeque Cushman, U. S.
Natl. Mus. Bull. 161, pt. 1, p. 38, pl. 9, fig. 13, 1932.

Spiroloculina aequa Cushman and Todd, Cushman Lab. Foram.
Research Special Pub. 11, p. 59, pl. 8, figs. 1315, 1944.

A few typical specimens of this species described from
inside the lagoon, Pinaki Atoll, Paumotu Ids., were
found at Rongelap 111.

Spiroloculina angulata Cushman
Plate 84, figures 11, 12

Spiroloculina grate Terquem, var. angulate Cushman, U. S. Natl.
Mus. Bull. 71, pt. 6, p. 36, pl. 7, fig. 5, 1917.

Spiroloculina antillarum D’Orbigny, var. angwlale Cushman
(part), U. S. Natl. Mus. Bull. 100, v. 4, p. 408, pl. 81, fig. 5,
1921; idem, Bull. 161, pt. 1, p. 37, pl. 9, figs. 6-9, 1932.

Spiroloculina angulata Cushman and Todd, Cushman Lab.
Foram. Research Special Pub. 11, p. 50, pl. 7, figs. 18-22,
1944,

Spiroloculina grata H. B. Brady (not Terquem), Challenger Rept.,.
Zoology, v. 9, p. 155, pl. 10, figs. 16, 17, 22, 23, 1884.

The types of this species are from off Cebu, Philippine-
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Islands. It is widely distributed in shallow, warm
water of the Indo-Pacific.

The larger forms normally have a prominent ridge
along the center of the periphery while the smaller ones
have a flat and truncate periphery, and usually less dis-
tinct ornamentation. Both forms are figured. We be-
lieve the larger forms are microspheric and the much
more abundant smaller ones are megalospheric.

Spiroloculina circularis Chapman
Plate 84, figure 7

Spiroloculina dorsata Reuss, var. circularis Chapman, Biol.
Results Endeavour, v. 3, pt. 1, p. 7, pl. 1, fig. 1, 191&.

Spiroloculina circularis Cushman and Todd, Cushman Lab.
Foram. Research Special Pub. 11, p. 49, pl. 7, figs. 15, 16,
1944,

A very few specimens of this species were found in
three of the deep Bikini samples. It is a very small
form, nearly circular in outline except for the basal and
apertural ends of the last chamber which are protruding.
The test is composed of very few chambers, rapidly in-
creasing in size and thickness at the periphery which is
truncate and bluntly keeled. The apertural neck is
much contracted and has a slight phialine lip.

Spiroloculina clara Cushman
Plate 84, figure 9

Spiroloculina clara Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1,
p. 40, pl. 10, figs. 4, 5, 1932.

The types of this species were from Rongelap Atoll,
and it has been found at other localities in the Pacific.
It is the most abundant and widespread species of this
genus in the Marshall Islands.

Spiroloculina clara var. lirata Cushman, n. var,
Plate 84, figure 10

Variety differing from the typical form in the adult
having an expanded periphery with raised ridges and
the entire surface of the chambers more or less costate
longitudinally.

Holotype, USNM 548477, from Rongerik lagoon, 102
feet, 11°21'36 N., 167°25’44’' E. (Rik 31).

Spiroloculina communis Cushman and Todd
Plate 84, figure 13

Spiroloculina communis Cushman and Todd, Cushman Lab.
Foram. Research Special Pub. 11, p. 63, pl. 9, figs. 4, 5, 7,
8, 1944.

Spiroloculina excavate H. B. Brady (not D’Orbigny), Challenger
Rept., Zoology, v. 9, p. 151, pl. 9, figs. 5, 6, 1884.

Spiroloculina impressa H. B. Brady (not Terquem), idem, p. 151,
pl. 10, figs. 3, 4, 1884.

Spiroloculina grateloupi Cushman (not D’Orbigny), U. 8. Natl
Mus. Bull. 161, pt. 1, p. 34, pl. 8, figs. 10, 11 (not fig. 9), 1932.

A few specimens occur at Eniwetok, Bikini, and
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They are rather rough-surfaced and not

Rongelap.
as large as the types.

Spiroloculina corrugata Cushman and Todd
Plate 84, figures 17, 18

Spiroloculina corrugate Cushman and Todd, Cushman Lab.
Foram. Research Special Pub. 11, p. 61, pl. 8, figs. 22-25,
1944.

Spiroloculina antillarum Cushman (not D’Orbigny) (part), U. 8.
Natl. Mus. Bull. 161, pt. 1, p. 36 (not pl. 9, figs. 3-5), 1932.

The types of this species are from the Philiprine
region, 50 fathoms, off San Andreas Island, between
Marinduque and Luzon. It is a variable species and
widely distributed in the Indo-Pacific area.

In our specimens there is a variation from forms with
cylindrical chambers and a very narrow test, to those
with a broader test having flattened chambers, fainter
costae, and a translucent wall. Both forms are figured.

Spiroloculina foveolata Egger
Plate 84, figure 14

Spiroloculina foveolata Egger, K. bayer Akad. Wiss., Meth.-
naturh. Abt., Abh., Kl. 2, Band 18, p. 224, pl. 1, figs.
33, 34, 1893.
Cushman and Todd, Cushman Lab. Foram. Research Special
Pub. 11, p. 48, pl. 7, figs. 7-12, 1944,

The types of this species are from off Mauritius and
it seems to have a wide range in the Indo-Pacific
region. Rare specimens were found at Rongerik and
Rongelap.

Spiroloculina marshallana Todd, n. sp.
Plate 84, figure 8

Test compressed throughout, slightly longer than
broad, only slightly depressed in the middle, peripbery
squarely truncate or slightly convex or concave with
thickened edges; chambers numerous, distinct, quad-
rangular in section, of uniform width, increasing slowly
in size in the early stages, later more rapidly, basal and
apertural ends about equally protruding; sutures dis-
tinct, slightly depressed; wall smooth, polished, some-
what translucent along the middle of the chambsrs;
aperture small, quadrangular, nearly filled by a tooth.
Length 0.75 to 0.92 mm; breadth 0.50 to 0.72 mm;
thickness 0.10 to 0.13 mm.

Holotype, USNM 548615, from Bikini atoll, 136
fathoms, 11°29’18" N., 165°30’59’" E. (Bik 814).

This species differs from 8. clare Cushman in its
larger size and more nearly circular shape and its less
distinctly translucent wall. It differs from 8. regularis
Cushman and Todd (1944, p. 51, pl. 7, figs. 26, 27) in
its flatter form and protruding apical and apertural
ends.

Specimens were found at all four islands but they
were fairly common only at Bikini.
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Spiroloculina mayori Cushman
- Plate 84, figure 15

Spiroloculina *mayori' Cushman, Carnegie Inst. Washington Pub.
342, p. 56, pl. 20, figs. 5, 6, 1924.
Cushman and Todd, Cushman Lab. Foram, Research Special
Pub. 11, p. 56, pl. 8, figs. 1-6, 1944,

The types of this species are from 25 fathoms, off
Utilei Reef, Pago Pago harbor, Samoa. The species is
apparently limited to shallow, warm waters of the
Pacific. A few young specimens were found at Eni-
wetok and Bikini.

Spiroloculina sp. A
Plate 84, figures 21, 22

A very few specimens of a distinctive but apparently
undescribed form oceur in several Rongelap samples
and single specimens were found at Rongerik 51 and
Eniwetok 119. They are characterized by their broad,
keel-shaped chambers which are very strongly embrac-
ing leaving only a relatively small depressed area in
the middle of the test, and by their elongate and much
contracted apertural neck. The wall is thick, procel-
laneous and polished; in some specimens, apparently
immature forms, the periphery is truncate rather than
acute, and several specimens, one of which is figured,
show the one type of periphery on one side and the
other type on the other side. In having this broad
truncate periphery in the young form the species re-
sembles S. mayor:i Cushman. Adult forms are some-
what similar to S. cushmani Hada (1931, p. 83, text
fig. 36) but are more strongly compressed, and have an
elongate apertural neck while S. cushmani has none.

Spiroloculina sp. B
Plate 84, figure 19
The single specimen figured seems to represent an

undescribed species. It is unique in its slender and
tubular apertural neck.

Genus SIGMOILINA Schlumberger, 1887
Sigmoilina edwardsi (Schlumberger)
Plate 84, figure 20

Planispirina (Sigmoilina) edwardsi Schlunberger, Soc. zool.
France Bull,, v. 12, p. 483 (113), pl. 7, figs. 15-18; text fig. 8,
1887.

Sigmotlina edwardst Heron-Allen and Eartand, Zool. Soe. London
Trans., v. 20, p. 584, pl. 45, figs. 19-21, 1915.

A very few rather small specimens were found in
two Rongelap samples. ‘

BIKINI AND NEARBY ATOLLS, MARSHALL ISLANDS

Genus ARTICULINA D'Orbigny, 1804
Articulina elongata Cushman

Articulina elongata Cushman, Cushman Lab. Foram. Research
Special Pub. 10, p. 16, pl. 4, figs. 7-9, 1944,

A fragment of a specimen showing a series of six
uniserial chambers with the later chambers character-
istically overhanging the earlier ones, was found at
Rongelap 468. A few fragments were found at
Eniwetok.

Articulina pacifica Cushmen
Plate 84, figure 25

Articulina pacifica Cushman, Cushman Lab. Foram. Research
Special Pub. 10, p. 17, pl. 4, figs. 14-18, 1944,

The types of this species are from Mokawujar Anchor
age, Fiji. It is evidently a species of the warmer waters
of the Indo-Pacific and occurs fairly commonly at all
the atolls. In the second, or possibly third, uniserial
chamber, the chamber is broad and flattened and the
lip much recurved, suggesting A. mucronata (D’Orbigny)
(1839a, p. 52, pl. 7, figs. 16-19).

Genus TUBINELLA Rhumbler, 190°
Tubinella funalis (H. B. Brady)
Plate 84, figure 24

Articulina funalis H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 185, pl. 13, figs. 6-11, 1884
Tubinella funalis Rhumbler, Jahrb. Zool., Ab.. Syst., Band 24, p.
26, pl. 2, fig. 3, 1906; Foram. Plankton-Exped., pt. 1, pl. 2,
figs. 22, 23, 1911; pt. 2, p. 384, 1913,
The records indicate that this is a very widely dis-
tiibuted species. Only a single specimen was found at
Rongerik 51.

Genus HAUERINA D'Orbigny, 183¢
Hauerina bradyi Cushman
Plate 84, figure 32

Hauerina bradyt Cushman, U. S. Natl. Mus. Pull. 71, pt. 6,
p. 62 (not pl. 23, fig. 2), 1917; Cushmar Lab. Foram.
Research Contr., v. 22, p. 11, pl. 2, figs. 14, 20, 21, 1946.

Hauerina compressa H. B, Brady (not D’Orbig~y), Challenger
Rept., Zoology, v. 9, p. 190, pl. 11, figs. 12, 13, 1884,

The species is characterized by haviny a definite,
elongated quinqueloculine stage in the middle, then a
spiroloculine stage for several whorls, and in the adult
having about 2% chambers per whorl. The wall,
especially of the later chambers, is usuall;7 translucent
and bluish. The test is almost completely evolute.

This species apparently has a fairly wide range in the
Indo-Pacific region. It is much less corimon in the
Marshall Tslands than H. diversa Cushman.
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Hauerina diversa Cushman
Plate 84, figures 30, 31

Hauerina diversa Cushman, Cushman Lab. Foram. Research
Contr., v. 22, pt. 1, p. 11, pl. 2, figs. 16-19, 1946.

Hauerina brady! Cushman (not Cushman, 1917), U. S. Natl.
Mus. Bull. 161, pt. 1, p. 44, pl. 10, figs. 12-15, 1932.

The types of this species are from shallow water off
the beach at Hereheretue, Paumotu Islands, and it is
also recorded from 12 fathoms, Levuka, Fiji, and in 18
fathoms, Vavau Anchorage, Tonga Islands. It occurs
commonly at all the atolls of the Marshall Islands.

This species differs from H. bradyi Cushman in being
thicker and in having 3 to 5 chambers in the adult
whorl; an inconspicuous and not raised, early quin-
queloculine stage; and the test strongly involute with
the last chambers consequently broad. The wall is
usually not translucent, but may be. The earlier
apertures are apparent as markings on the wall like
retral processes along the sutures. The test tends to
become uncoiled (see fig. 31) thus suggesting the
Eocene genus Raadshoovenia van den Bold (1946, p. 123)
but these do not have labyrinthic chambers.

Hagerina involuta Cushman
Plate 84, figures 28, 29

Hauerina involuta Cushman, Cushman Lab. Foram. Research
Contr., v. 22, p. 13, pl. 2, figs. 25-28, 1946.

Hauerine ornatissima H. B. Brady (part) (not Karrer), Challenger
Rept., Zoology, v. 9, p. 192, pl. 7, figs. 15-17 (not figs. 18-22),
1884,

Cushman (part), U. S. Natl. Mus, Bull. 161, pt. 1, p. 43 (not

pl. 10, figs. 16, 17), 1932.

The types of this species are from Rongelap Atoll,
and it is evidently a common species in warm, shallow
waters of the Pacific.

A very few small specimens from Eniwetok and
Rongelap included here are much compressed and not
involute, and somewhat resemble H. speciosa (Karrer)
(1868, p. 135, pl. 1, fig. 8) from the Miocene of Europe.
They are probably different but are inadequate for
further identification.

Hauerina milletti Cushman, n. sp.
Plate 84, figure 23

Miliolina circularis Bornemann var. sublineata Millett (not- H.
B. Brady) Royal Micros. Soc. Jour., p. 501, pl. 11, figs. 4a,
b, 1898. _

Test in the adult stage rounded in front view and
broadly elliptical in edge view, periphery broadly
rounded; chambers distinct, strongly inflated, in the
earlier stages with several making up the surface but in
the adult becoming involute and usually but three
making up the entire surface; sutures distinct, de-
pressed; wall thin, translucent, with very fine, numer-
ous longitudinal costae; aperture with a finely perforate,
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cribrate plate. Length 0.45 to 0.50 mm, diameter 0.40
to 0.45 mm, thickness 0.25 to 0.28 mm.

Holotype, USNM 548501, from Rongerik lagoon,
111 feet, 11°22/32"" N., 167°28’48"” E. (Rik 51).

This is the same as the form recorded and figured by’
Millett in the above reference from the Malay Archi-
pelago. It differs from Brady’s variety in the more
irregular shape, and the cribrate aperture places it in
the genus Hauerina.

Hauerina serrata Cushman, n. sp.
Plate 84, figures 26, 27

Test much compressed, early quinqueloculine stage
with strongly raised chambers, in the adult with the
periphery very prominently wavy and serrate; cham-
bers distinct, compressed in the adult, two forming the
entire periphery, basal end projecting into a triangular
lobe; sutures distinet, depressed ; wall slightly granular;
aperture slightly projecting, cribrate. Length 0.60 to
0.70 mm, breadth 0.45 to 0.55 mm. "'

Holotype, USNM 548764, from Eniwetok lagcon,
26 fathoms, 11°30°16’/ N., 162°19’35" E. (Eni 321).

This species differs from H. pacifica Cushman in the
more regular form with two chambers making up the
adult whorl and in the coarsely serrate periphery in
the adult. Specimens occur at a number of stations
in the vicinity of Eniwetok Atoll and also, but less
commonly, at the other three islands.

Genus SCHLUMBERGERINA Munier-Chalmas, 1882
Schlumbergerina alveoliniformis (H. B. Brady)
Plate 85, figure 1

Miliolina alveoliniformis H. B. Brady, Quart. Jour. Micros.
Sci., vol. 19, p. 54, 1879: Challenger Rept., Zoology, v. 9,
p. 181, pl. 8, figs. 15-20, 1884,

Schlumbergerina alveoliniformis Cushman, U. 8. Natl. Mus.
Bull. 161, pt. 1, p. 29, pl. 8, fig. 1, 1932.

A few specimens from a number of Rongelap samples
seem to belong to this species. They are somewhat
shorter and broader than Brady's type figures and
the young forms show considerable variation in shepe.
Most of the specimens appear worn and the cribrate
apertural plate is absent in manv of them. Rare
specimens also occur at the other atolls.

Genus TRILOCULINA D’Orbigny, 1826
Triloculina cf. T. bassensis Parr
Plate 85, figure 14
Triloculina bassensis Parr, Royal Soc. Victoria Proc., v. 56
(n. ser.), pt. 2, p. 198, pl. 8, figs. 7a—c, 1945.

A few specimens from all the atolls seem close to this
species described from shore sands at Barwon Hesnds,
Viectoria, Australia. They were compared with a tcpo-

. . Lty .
type received from Mr. Parr and some differ in having
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a slightly rougher surface but otherwise seem very
close. They are characterized by the elongate arched
aperture which is slightly grooved at the outer end,
and by the wall covered by a pattern of very fine,
incised longitudinal lines. In a few cases the wall is
slightly crinkled transversely.

Triloculina cf. T. bicarinata D'Orbigny
Plate 85, figure 2

Triloculina bicarinata D’Orbigny, in De la Sagra, Histoire
physique, politique et naturelle de 1'Ile de Cuba, Foramini-
féres, p. 180, pl. 10, figs. 18-20, 1839.

Cushman, U. S. Natl. Mus. Bull. 161, pt. 1, p. 60, pl. 13, figs.

6a—c, 1932.

The figured specimen is similar to that figured from
the Pacific, Mokaujar Anchorage, Fiji, but differs in
not having the sharply angled periphery. It is prob-
ably distinct from the Atlantic species. The orna-
mentation is of a coarser texture in the Pacific speci-
mens and tends to include elongate and irregular ridges.

Triloculina bikiniensis Todd, n. sp.
Plate 85, figure 19

Test only slightly longer than broad, apical end
rounded, apertural end not projecting, periphery acute;
chambers curved, not inflated; sutures indistinct, not
depressed; wall smooth, highly polished, somewhat
translucent; aperture large, without a neck or lip,
with an elongate tooth, slightly broadened or bifid at
the tip. Length 0.40 to 0.48 mm, breadth 0.30 to
0.37 mm.,

Holotype, USNM 548598, from Bikini lagoon, 119
feet, 11°36"37’ N., 165°30’34"" E. (Bik 177).

This species seems to be distinct from any known
species but is very close to Quingueloculina auberiana
D’Orbigny (1839, p. 193, pl. 12, figs. 1-3) described
from the West Indies, differing from that species (which
generically is very close to Triloculina) in its less
sharply acute periphery and its different apertural tooth.

It occurs at Bikini, Rongelap and Rongerik.

Triloculina earlandi Cushman, n. sp.
Plate 85, figure 3

Miliolina terquemiana Heron-Allen and Earland (part) (not H. B.
Brady), Zool. Soc. London Trans., v. 20, p. 563, pl. 41,
figs. 26-28 (not figs. 29-31), 1915.

Test elongate, greatest breadth usually below the
middle, triangular in end view, initial end rounded.
apertural end tapering, periphery of the last-formed
chamber broad, slightly convex and with distinet an-
gles; chambers distinect, three visible in the adult, the
last formed one making up a large proportion of the
surface; sutures distinct, slightly depressed, the last-
formed one usually slightly sinuous; wall ornamented
by very fine longitudinal costae, often very slightly
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oblique; aperture circular, at the end of & slight neck,
with a small, often slightly bifid tooth. Length 0.45
to 0.50 mm, breadth 0.20 to 0.25 mm.

Holotype, USNM 548502, from Rongerik lagoon, 111
feet, 11°22732"" N., 167°28’48"" E. (Rik 51).

This abundant species in this material is apparently
identical with the form noted above from the Kerimba
Archipelago. It differs from ZTriloculine terquemiana
(H. B. Brady) in the more elongate form, slightly
twisted chambers, distinct neck and rounded aperture
with a bifid tooth.

Triloculina involuta Todd, n. sp.
Plate 85, figure 4

Test of medium size for the genus, akout twice as
long as broad, compressed, nearly involute so that the
last two chambers comprise most of the surface, basal
end projecting and rounded, apertural end projecting in
a short, thick, cylindrical neck, periphery broadly
rounded ; chambers curved, slightly inflated and strongly
embracing the previous ones, very rapidly increasing in
size as added; sutures indistinet, slightly depressed,
either straight or irregular due to irregular overlapping
of last chamber; wall dull-surfaced, ornamented by
numerous, closely spaced costae, variable in strength,
intercalating and tending to be slightly tangential, high
and sharp when well preserved, best developed on the
peripheral part of each chamber, extending onto the
neck and curving around the basal end; aperture a
large, circular, slightly flaring opening surrounded by a
slightly thickened and polished rim, with a short bifid
tooth. Length 1.10 to 1.50 mm, breadth 0.60 to 0.90
mm, thickness 0.37 to 0.62 mm.

Holotype, USNM 548742, from Eniwetok atoll, 24
fathoms, 11°20°06’/ N., 162°16’19’/ E. (Eni 118).

This species differs from 7. linneiana D’Orbigny
(1839a, p. 172, pl. 9, figs. 11-13) in its ornamentation,
the costae being more closely spaced and less regular in
pattern, and in its more strongly embracing chambers
resulting in a nearly involute form. It alse resembles
T. planciana D’Orbigny (1839a, p. 173, pl. 9, figs. 17-19)
but is much more strongly ornamented.

The generic position of adult forms of this species
seems to be transitional between Triloculine and Flintia
but as the young clearly show the triloculine, not
biloculine, stage, the species is placed in Triloculina.

Triloculina irregularis (D’Orbigny)
Plate 85, figure 12

Quinqueloculina irregularis D’Orbigny, Annales sci. nat., tome
7, p- 302, no. 25, 1826.
Fornasini, Accad. sci. Ist. Bologna Mem., ser. 6, v. 2, p. 67,
pl. 3, fig. 14, 1905.
Triloculina irregularis Cushman, U. S. Natl. Mus. Bull. 161,
pt. 1, p. 54, pl. 12, figs. 2a—c, 1932.
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This species occurs fairly commonly at a few stations,
The periphery is broadly truncate and keeled and the
aperture is compressed and flaring and does not extend
out beyond the outline of the test.

Triloculina kerimbatica (Heron-Allen and Earland)
Plate 85, figures 10, 11

Miliolina kerimbatica Heron-Allen and Earland, Zool. Soc’
London Trans., v. 20, pt. 2, p. 574, pl. 43, figs, 13-23, 1915’

Quinqueloculina kerimbatica Cushman, Carnegie Inst. Washing-
ton Pub. 342, p. 60, pl. 22, fig. 9, 1924.

Miliolina parkeri Millett (not H. B. Brady), Royal Micros. Soc.
Jour., 1898, p. 507, pl. 12, figs. 4a, b.

Test free, quinqueloculine. The walls of the chambers thick,
irregularly furrowed in all directions with broad, deeply gouged-
out channels, running obliquely and irregularly 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 very 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 aper-
ture is situated on a produced neck. The ridges between the
furrows are flat on the top, <. e., the furrows are cleanly gouged
out of the shell substance.—Heron-Allen and Earland, 1915.

The above is the original description of this species
the tvpes of which are from the Kerimba Archipelago.
It has been recorded from a number of localities in the
Indo-Pacific. Qur specimens, although they vary
somewhat, are much more uniformly ornamented than
the series of figures given by Heron-Allen and Earland.
The species appears to be closely related to that
referred to T. cf. bicarinata D’Orbigny but the orna-
mentation consists of more definite wavy ridges than
of a series of pits. The nepionic stages are quinquel-
oculine but the adults would indicate that the species
should be placed in Triloculing.

Triloculina marshallana Todd, n. sp.
Plate 85, figure 13

Test elongate-triangular, tricarinate, irregular in
shape, apertural end more acute than apical end, pe-
riphery bluntly angled; chambers distinct, moderately
inflated, each chamber as added projecting out with an
angular face beyond the previous ones; sutures distinct,
depressed; wall with a fine matte surface, glistening;
aperture large, projecting, at the end of a short, broad
neck, with an elongate tooth, bifid at the tip, surrounded
by a slight lip above which the tooth is usually visible
in side view. Length 0.50 to 0.65 mm, breadth 0.30
to 0.37 mm.

Holotype, USNM 548594, from Rongelap lagoon,
10 fathoms, 11°14’19’ N., 166°38’17’" E. (Rap 483).

This species is characterized by its irregular and
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angular appearance due to the chambers projecting out
beyond the earlier formed ones. It differs from T.
trigonule (Lamarck) in its more elongate form end
irregular shape and its projecting apertural neck.

Triloculina cf. T. oblonga (Montagu)
Plate 85, figures 5-7

Vermiculum oblongum Montagu, Testacea Brittanica, p. 522,
pl. 14, fig. 9, 1803.
Triloculina oblonga D'Orbigny, Annales sci. nat., tome 7, p. 300,
no. 16, Modgles, no. 95, 1826.
Parker, Jones, and H. B. Brady, Annals and Mag. ITat.
History, 3d ser., v. 16, p. 34, pl. 1, fig. 9, 1865. ’
Miliolina oblonga H. B. Brady, Challenger Rept. Zoology, v. 9,
p. 160, pl. 5, figs. 4a, b, 1884,

Numerous specimens from all the atolls are terta-
tively referred to this species. They vary considerably
in proportionate breadth, most of them being slendever
than the typical form which was described from off the
British Isles. Except for their triloculine form, scme
are close to the specimens here referred to Quingue-
loculina cf. seminulum (Linné) and it may be that these
two groups belong together, the ones referred to
Quinqueloculina being the microspheric forms, and the
ones referred to Triloculina the megalospheric forus.
The slenderer forms are close to Quinqueloculing
bosciana D’Orbigny (1839a, p. 191, pl. 11, figs. 22-24)
described from the West Indies but are larger and
triloculine rather than quinqueloculine.

Triloculina spinata Cushman
Plate 85, figure 8

Triloculina spinata Cushman, U. 8. Natl. Mus. Bull. 161, p*. 1,
p. 56, pl. 12, fig. 5, 1932.

This small, slender species is distinguished by the
spine on the apical end and its elongate apertural neck.
Tt was described from Rongelap Atoll and also occurs
rarely in the present material from Eniwetok and
Rongerik.

Triloculina subplanciana Cushman, n. sp.
Plate 85, figure 17

Test elongate, about 2% times as long as brcad,
periphery subacute, initial end rounded, apertural end
with a short neck; chambers distinct, slightly inflated,
increasing rapidly in size as added; sutures distinct,
very slightly depressed; wall thin, translucent, smooth
or very finely costate; aperture terminal, with a short
neck and phialine lip and a short tooth sometimes
slightly expanded at the top. Length 0.45 to 0.53 mm,
diameter 0.20 to 0.23 mm. )

Holotype, USNM 548540, from Rongerik lagoon. 85
feet, 11°23/35"" N., 167°28'35"" E. (Rik 54).

This species differs from Triloculina planciona
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D’Orbigny (1839a, p. 173, pl. 9, figs. 17-19) in the
more compressed test, subacute periphery, and definitely
projecting neck with a rounded lip and a short tooth.
The wall is usually thin, showing the earlier chambers.

Triloculina terquemiana (H. B. Brady)
Plate 85, figure 9

Miliolina terquemiana Brady, Challenger Rept., Zoology, v. 9,
p. 166, pl. 114, figs. 1a, b, 1884.
Heron-Allen and Earland, Zool. Soc. London Trans., v. 20,
p. 563, pl. 41, figs. 29-31 (not figs. 26-28), 1915.
Triloculina terquemiana Cushman, U. S. Natl. Mus. Bull. 71,
pt. 6, p. 72, pl. 27, figs. 2a, b, 1917.
This species, described from shallow sediments of
Ceylon and Madagascar, occurs rarely at a few stations.
In its surface it resembles Quingueloculina neo-
striatula Thalmann but differs in its triloculine shape,
larger size, and its aperture, which is entirely terminal
whereas that of Quinqueloculina neostriatula is hoodlike.

Triloculina tricarinata D’Orbigny
Plate 85, figures 15, 16

Triloculina tricarinatea D’Orbigny, Annales sci. nat., v. 7, p. 299,
no. 7; Modeles, no. 94, 1826.
Parker, Jones, and H. B. Brady, Annals and Mag. Nat.
History, 3d ser., v. 16, p. 34, pl. 1, fig. 8, 1865.
Cushman, U. S. Natl. Mus. Bull. 161, pt. 1, p. 59, pl. 13, figs.
3a, b, 1932.
Mailiolina tricarinata H. B. Brady, Challenger Rept., Zoology.
v. 9, p. 165, pl. 3, figs. 17a, b, 1884.

There are many records for this species but appar-
ently not all referring to the same form, and no attempt
is made to include them. Triangular forms with sharp
angles are here included under this name.

Triloculina trigonula (Lamarck)
Plate 85. figure 18

Miliola trigonula Lamarck, Annales Muséum, tome 5, p. 351,
no. 3, 1804; v. 9, pl. 17, fig. 4, 1807.
Triloculina trigonula D’Orbigny, Annales sci nat., tome 7, p. 299,
no. 1, pl. 16, figs. 5-9; Modeles, no. 93, 1826.
Cushman, U. S. Natl. Mus. Bull. 161, pt. 1, p. 56, pl. 13, figs.
1a, b, 1932.
Miliolina trigonula Williamson, Recent Foraminifera of Great
Britain, p. 84, pl. 7, figs. 180-182, 1858.
H. B. Brady. Challenger Rept., Zoology, v. 9, p. 164, pl. 3,
figs. 14-16, 1884.
A few specimens of a triangular form with rounded
angles are placed in this species.

Triloculina sp. A
Plate 85, figure 20

Test elongate, compressed, 2% to 3 times as long as
broad, periphery acute; chambers not inflated, of about
equal breadth throughout, curved at basal end; sutures
indistinet; wall having a rather coarse matte surface
occasionally with slight keels on the periphery; aperture
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elongate, compressed, surrounded by a narrow lip, filled
by an elongate tooth. Length 1.00 to 1.25 mm, breadth
0.25 to 0.45 mm.

This species occurs in some numbers at Eniwetok.
It is distinguished by its elongate and compressed form.

Triloculina sp. B
Plate 85, figure 21

Test elongate, triangular in section, 2 to 2% times as
long as broad, peripheral angles acute but rounded,
apical end bluntly pointed, apertural end obliquely
truncate so aperture is visible in side view; chambers
not inflated ; sutures indistinct, slightly depressed; wall
smooth, polished; aperture circular, without any
thickened rim or lip, partially filled by delicate bifid
U-shaped tooth which extends across about one-third
the diameter of the opening. Length 0.5f to 0.78 mm,
breadth 0.22 to 0.38 mm.

The species was found only in the deeper waters
outside Bikini Atoll.

Genus PYRGO Defrance, 1824
Pyrgo denticulata (H. B. Brady)
Plate 85, figure 22

Biloculina ringens Lamarck var. denticulata H. B. Brady,
Challenger Rept., Zoology, v. 9, p. 143, pl. 3, figs. 4, 5, 1884,

Biloculina denticulata Cushman, U. 8. Natl. Mus. Bull. 71, pt. 6,
p. 80, pl. 33, fig. 1, 1917.

Pyrgo denticulata Cushman, U. 8. Natl. Mus. Bull. 104, pt. 6, p.
69, pl. 18, figs. 3, 4, 1929.

This is a species typical of coral reef regions, especially
in the Pacific. There is considerable variation in the
development of the basal spines. It is commeon in the
Marshall Islands material, occurring in numerous
samples.

Pyrgo denticulata var. striolata (H. B. Brady)
Plate 85, figure 23

Biloculina ringens Lamarck var. striolata H. B. Brady, Challenger
Rept., Zoology, v. 9, p. 143, pl. 3, figs. 7, 8, 1884.

Biloculina denticulata (H. B. Brady) var. striolata Cushman, U. 8.
Natl. Mus. Bull. 71, pt. 6, p. 80, pl. 33, figs. 2, 3, 1917,

Pyrgo denticulata (H. B. Brady) var. striolata Cishman, U. S.
Natl. Mus. Bull. 104, pt. 6, p. 69, pl. 18, fizs. 5a—~c, 1929;
idem, Bull. 161, pt. 1, p. 63, pl. 14, figs. 10, 11, 1932.

Specimens occur in @ number of samples but are not
abundant. The specimens show the typical striae in
varying degree.

Pyrgo lucernula (Schwager)
Plate 85, figure 24

Biloculina lucernula Schwager, Novara-Exped., Ceol.
Band. 2, p. 202, pl. 4, figs. 14, 17, 1866.

Pyrgo lucernula Thalmann, Eclogae geol. Helvetiae, v. 25, pp.
295, 296, 1932.

Biloculina bulloides H. B. Brady (not D’Orbigny), Challenger
Rept., Zoology, v. 9, p. 142, pl. 2, figs. 5, 6, 1884.

Theil,
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Flint, U. S. Natl. Mus. Rept. for 1897, p. 293, pl. 38, fig. 5,
1899.

This species, described from the Pliocene of Kar
Nicobar, occurs rarely in a number of samples at
Bikini and in one sample from Eniwetok. Specimens
vary considerably in shape but are characterized by a
protruding apertural neck.

Pyrgo millettii (Cushman)
Plate 85, figure 25

Biloculina malleitii Cushman, U. 8. Natl. Mus. Bull. 71, pt. 6, p.
81, pl. 34, figs. 4, 5, 1917.

Pyrgo milletéii Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1, p. 66,
pl. 15, figs. 4, 5, 1932.

Miliolina durrandii Millett (part), Royal Micros. Soc. Jour,
1898, p. 268, pl. 6, figs. 8-10 (not fig. 7).

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

565, pl. 42, figs. 11-16, 1915.

A very few specimens, all immature and in the
triloculine stage, occur at Eniwetok and Bikini. Thisis
a unique species in that its compression is at right
angles to the usual plane of compression in this genus.

Pyrgo murrhina (Schwager)

Biloculina murrhina Schwager, Novara-Exped.,
Band 2, p. 203, pl. 4, fig. 15, 1866.

Pyrgo murrhina Cushman, U. S. Natl. Mus. Bull. 161, pt. 1, p.
64, pl. 15, figs. 1-3, 1932.

A few specimens from Bikini, circular, and keeled
around the periphery, seem to belong to this species
described from the Pliocene of Kar Nicobar and widely
recorded in Recent seas.

Geol. Theil,

Pyrgo sp.
Plate 85, figure 26
A few specimens similar to that figured have a
roughly quadrangular test, with sutures not depressed
and chambers not inflated nor angular along the
periphery. They are somewhat similar to P. elongata,

(D’Orbigny) (Parker, Jones, and Brady, 1871, p. 247,
pl. 8, fig. 6) but have an elongate, slitlike aperture.

Family OPHTHALMIDIIDAE
Genus CORNUSPIRA Schultze, 1854
Cornuspira planorbis Schultze
Plate 85, figure 27

Cornuspira planorbis Schultze, Organismus Pclythal., p. 40, pl. 2,
fig. 21, 1854.

Cornuspira involvens Cushman (not Reuss), U. 8. Natl. Mus.
Bull. 161, pt. 1, p. 67, pl. 16, figs. 2a, b, 1932.

The species occurs rarely in the Marshall Islands.
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Genus VERTEBRALINA D’Orbigny, 1826
Vertebralina striata D’Orbigny

Vertebralina siriata D’Orbigny, Annales sei. nat., tome 7, p. 283,
no. 1; Modéles, no. 81, ive livraison, 1826.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1, p. 73, pl. 16, figs.
810, 1932.
Cushman and Todd, Cushman Lab. Foram. Research Cortr.,
v. 20, pt. 3, p. 74, pl. 12, figs. 7-11, 1944,

A few nepionic specimens, some fragmentary, were
found at Bikini and Rongelap.

Genus PLANISPIRINA Seguenza, 1880
Planispirina exigua (H. B. Brady)
Plate 85, figure 28

Hauerina exigua H. B. Brady, Quart. Jour. Micros. Sci., v. 19,
p. 53, 1879.
Planispirina exigua H. B. Brady, Challenger Rept., Zoology, v.
9, p. 196, pl. 12, figs. 1—¢; woodcut, fig. 5b, 1884,
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1, p. 71, pl. 16, figs.
7a, b, 1932.

Rare specimens were found at Eniwetok 329 and a
single specimen at Rongelap 480.

Genus WIESNERELLA Cushman, 1933
Wiesnerella auriculata (Egger)

Plate 85, figure 30

Planispirina auriculate Egger, K. bayer. Akad. Wiss.,, Math.-
naturh. Abt., Abh., K. 2, Band 18, p. 245, pl. 3, figs.13-15,
1893.

Cushman, U. 8. Natl. Mus. Bull. 161, pt. I, p. 72, pl. 16, figs
6a—c, 1932.

Wiesnerella auriculata Cushman, Cushman Lab. Foram, Research

Contr., v. 9, p. 33, pl. 3, figs. 7-9, 1933.

This species has a wide distribution in the Atlartic
and Pacific. Typical specimens occur rarely in several
samples from Eniwetok, Bikini, and Rongelap.

Genus NUBECULARIA Defrance, 1825
Nubecularia lacunensis Chapman

Plate 85, figure 29

Nubecularia lacunensis Chapman, Linnean Soec. Jour., Zoology,
v. 28, p. 169, pl. 19, fig. 2; p. 206 (list), 1900; v. 28, p. 381,
386, 1902.

Test porcellaneous, opaque or translucent, apparently
attached by flat or concave surface, periphery acute
and irregular; first few chambers coiled, later omes
irregularly spreading.

A few specimens were found at all the islands.
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Genus PARRINA Cushman, 1931
Parrina bradyi (Millett)
Plate 85, figures 31-34

Nubecularia bradyi Millett, Royal Micros. Soc. Jour., 1898'

p. 261, pl. 5, figs. 6a, b.

Silvestria bradyi Schubert, Palacont. Zeitschr., Band 3, p. 166,
1920.

Parrina bradyi Cushman, Cushman Lab. Foram. Research
Contr., v. 7, p. 20, 1931; U. 8. Natl. Mus. Bull. 161, pt. 1,
p. 74, pl. 17, figs. 1-4, 1932.

Nubecularia inflata H. B. Brady (not Terquem), Challenger Rept
Zoology, v. 9, p. 135, pl. 1, figs. 5-8, 1884,

It is highly variable in shape, and some immature
specimens resemble Miliolinella labiosa (D’Orbigny).
This species is widely distributed in warm, shallow
waters of the Mediterranean and about the islands of
the Indo-Pacific.

Family TROCHAMMINIDAE
Genus TROCHAMMINA Parker and Jones, 1859
Trochammina cf. T. rotaliformis J. Wright

Plate 85, figure 35

Trochammina rotaliformis J. Wright Heron-Allen and Earland,
Royal Irish Acad. Proc., v. 31, pt. 64, p. 52, pl. 3, figs. 11—
13, 1913.

A few specimens from Eniwetok, Bikini, and Ronge-
lap are similar to this species. They are small and
rounded, with indistinct chambers and sutures, and
3 or 4 chambers in the last whorl.

Genus ROTALIAMMINA Cushman, 1924
Rotaliammina mayori Cushman

Plate 85, figure 36

Rotaliammina mayor: Cushman, Carnegie Inst. Washington
Pub. 342, p. 11, pl. 1, figs. 4, 5, 1924.

Typical specimens of this species, described from
shallow water of Samoa, occurs at Rongelap 468. This
is an attached form and from the dorsal side appears
to be a Trochammina surrounded by a thin flange of
lighter colored material.

From the ventral side it is apparent that no ventral
wall to the chambers exists, but the septal partitions
indicate the chamber divisions.

Genus CARTERINA H. B. Brady, 1884
Carterina spiculotesta (Carter)

Plate 85, figure 37

Rotalia spiculotesta Carter, Annals and Mag. Nat. History, 4th
ser., v. 20, p. 470, pl. 16, figs. 1-3, 1877.

Carterina spiculotesta H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 346, pl. 41, figs. 7-10, 1884,

A single specimen was found in Bikini sample 814.
The thin wall is very distinctive in being formed of a
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single layer of elongate sponge spicules very neatly
cemented together.

Genus NOURIA Heron-Allen and Earlard, 1914

Nouria polymorphinocides Heron-Allen ard Earland

Nouria polymorphinoides Heron-Allen and Earland, Zool. Soc.

London Trans., v. 20, pt. 12, p. 376, pl. 37, figs. 1-14, 1914,

Cushman, U. 8. Natl. Mus. Bull. 161, pt. 1, p. 78, pl.17, fig. 9,
1932.

Test longer than broad, somewhat compressed, peri-
phery rounded; chambers few, tending to be biserial
in adult, irregular; sutures slightly depressed; wall
arenaceous, composed of sand grains of various sizes
rather neatly cemented; aperture simple, terminal.
Maximum length 1.5 mm.

The types of this species are from the Kerimba
Archipelago. It has been widely recorded in the
Pacific. Very rare specimens were found in the
Marshall Islands.

Family LAGENIDAE

The occurrence of species of this family in the Mar-
shall Islands is of particular interest because, unlike
the other families, this family is very restricted in its
distribution. None were found at Ronge*ik, and only a
few at Eniwetok and Rongelap. The family is fairly well
represented at Bikini by a large number of species, but
not in abundance. The presence of species of the Lag-
enidae seems to be indicative of moderate to great depth
and open-sea condttions.

Genus ROBULUS Montfort, 180R
Robulus calcar (Linné)

Plate 86, figure 4

Robulus calcar (Linnaeus) Cushman, U. 8. 17atl. Mus. Bull
161, pt. 2, p. 7, pl. 2, figs. 3a, b, 1933.

A few small, apparently young, specimens were found
at several Bikini stations.

Robulus gibbus (D’Orbigny)

Plate 86, figure 2

Cristellaria gibba D’Orbigny, Annales sci. nat., v. 7, p. 292, no.
17, 1826; D’Orbigny, in De la Sagra, Histoire physique,
politique et naturelle de 1'lle de Cuba, Foraminiféres, p.
40, pl. 7, figs. 20, 21, 1839.

Parker, Jones, and H. B. Brady, Annals and Mag. Nat. His-
tory, 4th ser., v. 8, v. 253, 1871.

H. B. Brady, Challenger Rept., Zoology, v. 9, p. 546, pl. 69,
figs. 8, 9, 1884.

Robulus gibbus Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2, p.
6, pl. 2, figs. 2, 6, 7, 1933.

A few specimens, similar to that figured, occur at
several Bikini stations. They are compact, relatively
thick forms, with a blunt periphery, an¢ the chambers
and sutures are rather indistinct.
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Robulus limbosus (Reuss)

Plate 86, figure 1

Robulina limbosa Reuss, Akad. Wiss. Wien, Math.-naturwiss.
K1, Sitzungsber., Band 48, pt. 1, p. 55, pl. 6, fig. 69, 1863.
Robulus limbosus Cushman, U. S. Natl. Mus. Bull. 161, pt. 2,
p. 3, pl. 1, figs. 4-6; pl. 2, figs. 5a, b, 1933.
Cushman and McCulloch, Allan Hancock Pacific Exped., v.
6, no. 6, p. 297, pl. 38, fig. 8; pl. 39, figs. 1-4, 1950.
Specimens with few chambers (5 to 7), a keeled pe-
riphery, prominent umbones, and tangential slightly
curved and limbate sutures are placed in this species.
They occur rarely at a few Bikini stations.

Robulus nigriseptus (Koch)
Plate 86, figure 3

‘Cristellaria nigrisepta Koch, Schweizer. palaeont. Gesell, Ber.,
Band 19, no. 3, p. 740, fig. 14 (in text), 1926.

Robulus nigriseptus Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2,
p. 5, pl. 1, figs. 9a, b, 1933.

A very few specimens from two Bikini stations and
one Rongelap station seem to be the same as those
recorded from the Tropical Pacific. They differ, how-
ever, from the type of R. nigriseptus in having a blunt,
not keeled, periphery. They are also like R. clericii
(Fornasini) (1895, text fig.) described from the Plio-
cene of Italy but the characteristic curvature at the
inner ends of the sutures is not as strongly developed
as in that species.

Robulus sp. A
Plate 86, figure 6

Specimens with numerous chambers (8 to 10),
strongly curved sutures, acute or slightly keeled periph-
ery, and clear umbones occur rarely in several Bikini
samples. They seem to be identical with the species
referred to B. expansus (Cushman) var. planulatus
(Cushman) (1933, p. 8, pl. 2, figs. 4a, b) but comparison
-with the holotype of that variety shows they are distinet
in being much smaller, biconvex and not compressed,
:and lacking any surface ornamentation.

This species resembles specimens referred to R. vortex
(Fichtel and Moll) (Cushman, 1933, p. 5, pl. 2, figs.
la, b) and R. orbicularis (D’Orbigny) (Cushman and
MecCulloch, 1950, p. 296, pl. 38, figs. 4-7), but differs
in the clear umbones and somewhat less strongly curved
:sutures.

Robulus sp. B

Plate 86, figure 5

This compressed species occurs rather commonly at
Bikini 1174 (1-2’’) and more rarely at Bikini 1174.
‘"The umbones are clear, giving the effect of a slightly
evolute test. Seven or eight chambers comprise the
last whorl and the sutures are strongly curved. The
periphery is acute and slightly keeled.
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Robulus sp. C
Plate 86, figure 8

A few specimens from Bikini and Rongelap, similar
to that figured, are inadequate for description. They
are distinctly keeled and the curved sutures are limbeate
with the middle portion of each suture raised as a ridge
of clear shell material,

Robulus sp. D
Plate 82, figure 3

This large species is represented by only three speci-
mens from three Bikini stations, but is figured for future
reference. Six chambers comprise the last whorl, and
around the periphery the large radiate apertures,
belonging to each previous chamber, are visible.

Genus ASTACOLUS Montfort, 1808

Astacolus bradyi (Cushman)
Plate 86, figure 9

Cristellaria bradyi Cushﬁxan, U. 8. Natl. Mus. Proc., v. 51, p.
659, 1917; idem, Bull. 100, v. 4, p. 243, pl. 48, figs. 1a, b,
1921.

Cristellaria costata H. B. Brady (in part?), Challenger Rent.,
Zoology, v. 9, p. 555, pl. 71, fig. 8, 1884.

Two nepionic specimens were found at Bikini.

Astacolus planulata Galloway and Wissler
Plate 86, figure 7

Astacolus planulatus Galloway and Wissler, Jour. Paleontology,
v. 1, p. 46, pl. 8, fig. 5, 1927.
Planularia planulate Cushman and Gray, Cushman Lab. Foram.
Research Speecial Pub. 19, p. 12, pl. 2, fig. 18, 1946,
Cushman and MeCulloch, Allan Hancock Pacific Exped.. v.
6, no. 6, p. 303, pl. 40, figs. 1-5, 1950.
Specimens were rare at a few stations at Bikini. The
one figured shows more of a coiled stage than most of
the others.

Genus DENTALINA D’Orbigny, 1826

Dentalina cf. D. filiformis (D’Orbigny)
Plate 86, figure 10

Nodosaria filiformis D’Orbigny, H. B. Brady, Challenger Rent.,
Zoology, v. 9, p. 500, pl. 63, figs. 3-5.

Very rare specimens from several Bikini stations are
referred here with some question. They are slender,
have an initial spine, and oblique sutures.

Genus NODOSARIA Lamarck, 1812
Nodosaria pauciloculata Cushman

Plate 86, figure 14

Nodosaria pauciloculata Cushman, U. 8. Natl. Mus. Proc., v. 51,
p. 655, 1917.

A few two-chambered specimens from Eniwetok aud
Bikini seem to be the young of this species.
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Nodosaria sp. A
Plate 86, figure 11
Rare specimens, mostly fragmentary, represent a
slender species with slightly inflated chambers, trans-
verse sutures, and granular wall.
Nodosaria sp. B
Plate 86, figure 12
Rare specimens, similar to that figured, are inade-
quate for description.
Nodosaria sp. C
Plate 86, figure 13
This form may be an anomalous kind of Lagena and
is recorded here for future reference. The ornamenta-
tion resembles that of N. prave Cushman (1933, p. 14,
pl. 4, figs. 1-4) but the much greater constriction
between the chambers and the transverse rings dis-
tinguish it from that specics.
Genus FRONDICULARIA Defrance, 1824
Frondicularia sp. A of Boomgaart
Plate 86, figure 15

Frondicularia sp. A Boomgaart, Thesis Univ. Utrecht, p. 84,
pl. 11, fig. 1, 1949.

Three single specimens, from Bikini 814, Bikini 817,
and Eniwetok 117, seem very close to a specimen
described and figured from late Tertiary sediments
from a well at Bodjonegoro, Java. The present
specimens are larger in size and number of chambers,
but otherwise seem to be the same.

Genus LAGENA Walker and Jacob, 1798
Lagena acuticosta Reuss

Plate 86, figure 16

Lagena acuticosta Reuss, Cushman, U. S. Natl. Mus. Bull. 161,
pt. 2, p. 34, pl. 8, figs. 9, 10, 12, 1933.

This species occurs rarely at Bikini.
Lagena globosa (Montagu)
Plate 86, figure 17

Lagena globosa (Montagu), Cushman, U. S. Natl. Mus. Bull 104,
pt. 4, p. 20, pl. 4, figs. 1, 2, 1923.

Single specimens were found at a few stations at
Bikini, Eniwetok, and Rongelap.

Lagena gracilis Williamson
Plate 86, figure 18

Lagena gracilis Williamson, Cushman, U. 8. Natl. Mus. Bull. 161,
pt. 2, p. 33, pl. 8, figs. 5-7, 1933.

This species occurs rarely at several Bikini stations.
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Lagena spiralis H. B, Brady

Plate 86, figure 19

Lagena spiralis H. B. Brady, Cushman, U. S. Natl. Mus. Bull.
161, pt. 2, p. 30, pl. 7, figs. 15, 16, 1933.

This is known as a species of the Indo-Pacific,
oceurring in shoal waier. [t occurs in typical form in
the Eniwetok samples but is rare.

Lagena striato-punctata Parker and Jones

Lagena striato-punciata Parker and Jones, Cushman, U. 8. Natl.
Mus. Bull. 104, pt. 4, p. 55, pl. 10, fig. 10, 1923.

Very rare and very small specimens from Bikini and
Eniwetok have the ornamented costae characteristic
of this species. :

Lagena williamsoni (Alcock)

Plate 86, figure 20

Lagena williamsoni (Alcock), Cushman, U. 8. 17atl. Mus. Bull.
161, pt. 2, p. 34, pl. 8, fig. 8, 1933.

Single specimens were found at Bikini snd Eniwetok.
Family POLYMORPHINIDAE
Genus DIMORPHINA D’Orbigny, 1826
Dimorphina tuberosa D’Orbigny
Plate 86, figures 21, 22

Dimorphina tuberosa D’Orbigny, Annales sci. nat., tome 7, p.
264, no. 1; Modéles, no. 60, iii® livraison, 1£26.
Parker, Jones, and H. B. Brady, Annals and Mag. Nat. His-
tory, 3d ser., v. 16, p. 28, pl. 2, fig. 53, 1865.

Common specimens from several Bikini samples
seem to belong in this species describad from the
Mediterranean. Only one specimen shows the poly-
serial arrangement of the early chambers. In all the
other specimens the test is uniserial throughout.

Genus SIGMOMORPHINA Cushman and Ozawa, 1928

Sigmomorphina semitecta (Reuss), var. terquemiana (Fornasini)

Sigmomorphina semitecta (Reuss), var. lerquemiana (Fornasini),
Cushman and Ozawa, U. S. Natl. Mus. Froc., v. 77, art.
6, p. 129, pl. 33, figs. 4, 5; pl. 34, figs. 2, 3; pl. 35, fig. 1, 1930.

Specimens occur rarely at Bikini.
Genus POLYMORPHINELLA Cushman and Henzawa, 1936
Polymorphinella pacifica Cushman and I'~nzawa
Plate 86, figures 23, 24

Polymorphinella pacifica Cushman and Hanzawa, Cushman Lab.
Foram. Research Contr., v. 12, pt. 2, p. 47, 1936. .

Cristellaria schloenbachi Reuss, anomalous specimen, H. B.
Brady, Challenger Rept., Zoology, v. 9, pl. 67, fig. 8, 1884.

A few specimens from several Bikini stations ap-
parently belong in this species which was named from
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a specimen figured by Brady in the Challenger Report
from Torres Strait. Two specimens are figured to
show the two extremes of form. The species is only
slightly biserial in the initial part and so may appear
to be an anomalous form of Astacolus.

Family NONIONIDAE
Genus NONION Montfort, 1808
Nonion i)aciﬂcum (Cushman)

Plate 86, figure 25

Nonionina umbilicatula (Montagu) var. pacifica Cushman, Car-
negie Inst. Washington Pub. 342, p. 48, pl. 16, fig. 3, 1924.

Nonion umbilicatulum (Montagu) var. pacificurn Cushman,
Seripps Inst. Oceanography Bull., Tech. ser., v. 1, no. 10,
p. 149, pl. 2, fig. 5, 1927.

Nonzon pacificum Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2,
p- 44, pl. 10, figs. 9a, b, 1933; B. P. Bishop Mus. Bull. 119,
p. 120, pl. 14, figs. 7a, b, 1934 U. 8. Geol. Survey Prof.
Paper 191, p. 25, pl. 6, fig. 25, 1939.

Cushman and Todd, Cushman Lab. Foram. Research Special

Pub. 15, p. 36, pl. 5, fig. 26, 1945.

Typical specimens occur at Bikini. They are very
coarsely perforate, similar to N. pompilioides, but differ
in being more compressed and not having lLimbate
sutures.

Nonion pompilicides (Fichtel and Moll)

Plate 86, figure 26

“Nautilus melo”’ Soldani, Testaceographica, p. 38, pl. 8, figs. zz,
A, B, C, 1798.

Nautilus pompilioides Fichtel and Moll, Testacea microscopica,
p. 31, pl. 2, figs. a—c, 1798.

Nonionina pompilioides D’Orbigny, Annales sci. nat., tome 7,
p. 294, no. 15, 1826.

H. B. Brady, Challenger Rept., Zaology, v. 9, p. 727, pl. 109,

figs. 10, 11, 1884.

Nonion pompilioides Cushman, U. S. Natl. Mus. Bull. 104, pt. 7,
p. 4, pl. 1, figs. 7-11: pl. 2, figs. 1, 2, 1929; U. 8. Geol. Survey
Prof. Paper 191, p. 19, pl. 5, figs. 9-12, 1939.

This species is common in several Bikini samples.

It is known from the later Tertiary of southern Europe
and is widely distributed in Recent seas.

Genus ASTRONONION Cushman and Edwards, 1937
Astrononion tumidum Cushman and Edwards
Plate 86, figure 27

Astrononion {umidum Cushman and Edwards, Cushman Lab.
Foram. Research Contr., v. 13, p. 33, pl. 3, fig. 17, 1937.
Cushman, U. 8. Geol. Survey Prof. Paper 191, p. 37, pl. 10,
fig. 11, 1939.
Nonionina stelligera (part) H. B. Brady (not D’Orbigny), Chal-
lenger Rept., Zoology, v. 9, p. 728, pl. 109, fig. 5, 1884.

This species, named from the South Atlantic, occurs
rarely at Bikini and Eniwetok.

Genus NONIONELLA Cushman, 1926
Nonionella translucens Cushman
Plate 86, figure 29

Nonionella translucens Cushman, U. S. Natl. Mus. Bull. 161,
pt. 2, p. 45, pl. 11, figs. 2a—c, 1933; U. 8. Geol. Survey
Prof. Paper 191, p. 34, pl. 9, figs. 13a~c, 1939.

The types of this species are from a depth of 12

fathoms off Levuka, Fiji. It is apparently a species of
the Pacific but not confined to shallow waters.

Nonionella sp. A

Nonionella sp. Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2, p.
46, pl. 11, fig. 3, 1933.

A very few specimens from Bikini and Eniwetok
seem to be the same as the specimen recorded in the
above reference from 860 fathoms, in the tropical
Pacific.

Nonionella sp. B $

Plate 86, figure 28

Test small, elongate, strongly compressed, periphery
rounded; chambers about 10 in the last whorl, rapidly
increasing in height as added, not inflated; sutures
distinct, not depressed, slightly curved at the outer
ends especially of the later ones; wall thin, transparent;
aperture indistinct. Length 0.25 to 0.35 mm, breadth
0.17 to 0.20 mm, thickness 0.05 mm.

This species seems to be distinct but is inadequate
for complete description. It resembles N. japonica
(Asano), var. mexicana Cushman and McCulloch (1940,
p. 160, pl. 17, figs. 10a—c) in its strongly compressed
form but has fewer chambers and is somewhat larger.
It also somewhat resembles N. limbato-striata Cushman
(1934, p. 121, pl. 14, figs. 10a-c) from the Neogene of
Fiji but is a narrower and more eclongate form.

Genus ELPHIDIUM Montfort, 1808
Elphidium advenum (Cushman)
Plate 86, figure 30

Polystomella advena Cushman, Carnegie Inst. Washington Pub.
311, p. 56, pl. 9, figs. 11, 12, 1922.

Elphidium advenum Cushman, U. S. Natl. Mus. Bull. 104, pt.
7, p. 25, pl. 10, figs. 1, 2, 1930; idem, Bull. 161, pt. 2, p. 50,
pl. 12, figs. 1-3, 1933; U. 8. Geol. Survey Prof. Paper 191,
p. 60, pl. 16, figs. 31-35, 1939,

This widely distributed species in the Atlantic and
Pacific occurs at all four atolls, bui less commorly
than the variety dispar. The occurrence of these two
forms may be of significance, as the typical form is
common at Bikini and very rare at Eniwetok while the
variety is abundant at Eniwetok and was not found at
all at Bikini.
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Elphidium advenum var. dispar Cushman, n, var.

Plate 86, figure 31

Variety differing from the typical form in having the
umbonal region slightly depressed, with the boss very
much reduced or wanting, and in having the retral
processes comprising a larger proportion of the surface
of the test with the intervening chamber ridges slightly
raised. Diameter 0.40 to 0.45 mm, thickness 0.20 to
0.25 mm.

Holotype of variety (USNM 548508) from Rongerik
lagoon, 111 feet, 11°22’32’" N., 167°28’48’’ E. (Rik 51).

This is the most common form of the genus in this
material. It seems related to E. advenum (Cushman)
in number and curvature of chambers, but may be a
distinct species. It differs from E. #Ambriatulum
(Cushman) (1918, p. 20, pl. 8, fig. 5) in its more
numerous and more strongly curved chambers, and its
depressed urabonal region.

Elphidium jenseni (Cushman)

Plate 86, figure 32

Polystomella jenseni Cushman, Carnegie Inst. Washington Pub.
342, p. 49, pl. 16, figs. 4 (?), 6, 1924.

Elphidium jenseni Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2,
p. 48, pl. 11, figs. 6, 7, 1933; U. 8. Geol. Survey Prof. Paper
191, p. 62, pl. 17, figs. 14, 15, 1939.

Polystomella macella (Fichtel and Moll), var. Jensen, Linnean
Soe. New South Wales Proc., v. 29, p. 817, pl. 23, fig. 4,
1904 (1905).

From the records this is a species of rather shallow
warm water of the South Pacific. It is found mostly
in water of less than 25 fathoms but may be carried
into deeper water by currents. It may be confused
with E. advenum var. dispar but is much more strongly
compressed throughout.

Elphidium milletti (Heron-Allen and Earland)

Polystomella verriculata Millett (not H. B. Brady), Royal
Micros. Soc. Jour., 1904, p. 604, pl. 11, fig. 3.

Polystomella milletti Heron-Allen and Earland, Zool.
London Trans., v. 20, p. 735, pl. 53, figs. 3842, 1915.

Elphidium milletti Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2,
p. 49, pl. 11, figs. 8a, b, 1933; U. 8. Geol. Survey Prof.
Paper 191, p. 58, pl. 16, figs. 20-22, 1939.

A single typical specimen was found at 3 to 5 inches
in the core at Bikini 1173.

Soc.

Elphidium simplex Cushman
Plate 86, figure 33

Elphidium simplex Cushman, U. S. Natl. Mus. Bull. 161, pt. 2,
p. 52, pl. 12, figs. 8, 9, 1933; U. S. Geol. Survey Prof. Paper
191, p. 62, pl. 17, fig. 10, 1939.

The types of this species are from Vavau Anchorage’
Tonga Islands. It is recorded rather widely in the
Pacific.
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Family CAMERINIDAE
Genus OPERCULINA D’Orbigny, 1826
Operculina ammonoides (Gronovius)

Plate 87, figure 1

Nautilus ammonoides Gronovius, Zoophylacium Gronovianum
ete., p. 282, pl. 19, figs. 5, 6, 1781.
Linné, Systema naturae Linnaei, Ed. 13 (Gwelin’s), p. 3370,
1788.
Operculina ammonoides Parker and Jones, Introd. Foram.,
Appendix, p. 310, 1862.

H. B. Brady, Challenger Rept., Zoology, v. 9, p. 745, pl. 112,
figs. 1, 2, 1884; Royal Micros. Soc. Jour., 1887, p. 926.
Operculina gaimardi D’Orbigny, Annales sci. nat., tome 7, p.

281, no. 5, 1826.
Fornasini, Soc. geol italiana Boll., v. 22, fase. 3, p. 2 (396),
pl. 14, fig. 4, 1903.
Cushman, U. S. Natl. Mus. Bull. 161, pt. 2, p. 55, pl. 13, 1933.
Operculina granulosa (Leymerie) (?), Cushman, U. 8. Natl
Mus. Bull. 161, pt. 2, p. 56, pls. 14, 15; pl. 16, figs. 1-3, 1933.

Numerous specimens, mostly worn, occur at Eniwe-
toF, Bikini, and Rongerik. Some s¢vecimens are
ornamented by bosses along the early suture lines and
the umbonal areas are somewhat raised.

Genus HETEROSTEGINA D’Orbigny, 1826

Heterostegina suborbicularis D’Orbigny
Plate 82, figures 7, 8; plate 87, figure 2

Heterostegina suborbicularis D’Orbigny, Annales sci. nat., tome 7,
p. 305, no 1, 1826.

Fornasini, Soc. geol. italiana Boll,, v. 22, fa<e. 3, p. 2 (396),
pl. 14, figs. 5-7, 19083.

Hofker, Siboga-Exped., Mon. {, p. 70, pl. 35; pl. 36, figs. 3,
6~12, 1927; Resultats Sci. Voyage Indes Orientales Neer-
landaises, v. 2, fase. 1, p. 6, pl. 1, figs. 11, 12, 1930; Vidensk.
Medd. fra Dansk naturh. Foren., v. 93, 1932, p. 153, 1933.

Cushman, U. S. Natl. Mus. Bull. 161, pt. 2, p. 58, pl. 17,
figs. 6a, b, 1933.

Heterostegina curva Moebius, Foraminiferen von
p. 105, pl. 13, figs. 1-6, 1880.

Egger, K. bayer. Akad. Wiss., Math.-naturh. Abt., Abh., Kl. 2,
Band 18, p. 434, pl. 20, figs. 26-33, 1893.

Cushman, U. S. Natl. Mus. Bull. 161, pt. 2, p. 59, pl. 17,
figs. 1-5, 1933.

Test large, lenticular in edge view, rapidly flaring in
side view, central portion much thickened, peripheral
portion thin, periphery rounded; chamkers distinct in
some specimens, indistinct in others, tecoming more
indistinct toward the middle portion on account of the
thickening of the test, divided into chamberlets pro-
gressively from the peripheral end of each chamber;
sutures very strongly curved and becoming sigmoid at
their inner ends, slightly limbate, becoring indistinct
toward the central part of the test; wall smooth except
for slightly raised and limbate sutures.

The largest specimen observed in the present material
is 14 mm in diameter. Several specimens show

Mauritius,






RECENT FORAMINIFERA OF THE MARSHALL ISLANDS

evidence of breaking and then regrowth with larger
chambers.

It is difficult to separate the two forms called H.
suborbicularis and H. curve as their distinction seems
to be an arbitrary rather than a natural ome. It is,
therefore, believed that only one species of Heterostegina
is represented in the present material.

The types of H. suborbicularis were from the Hawaiian
Islands. The very thick umbonate forms with a more
opaque wall have been included under this specific
name.

The types of H. curva were from off Mauritius. The
flatter forms with the chambers visible te the center of
the test have been assigned to this species.

It is possible that some forms we have included here
are the same as forms referred to Heterostegina depressa
D’Orbigny (Cushman, 1933, p. 57, pl. 16, figs. 5-9
(not fig. 4) but these do not appear to be typical of
H. depressa according to the type figure.

Genus CYCLOCLYPEUS W. B. Carpenter, 1856
Cycloclypeus carpenteri H, B, Brady

Plate 82, figure 9

Cycloclypeus W. B. Carpenter, Philosophical Trans., v. 146,
p- 555, pl. 30, figs. 1, 3, 1856; Introd. Foraminifera, p. 292,
pl. 19,-figs. 2-7, 1862.
Tan, Wetenschappelijke Mededeelingen no. 19, Dienst
Mijnbouw Nederlandsch-Indie, p. 81, 82, 1932.
Cycloclypeus carpenteri H. B. Brady, Quart. Jour. Micros, Sci.,
v. 21, p. 67, 1881; Challenger Rept., Zoology, v. 9, p. 751,
1884,
Chapman, Linnean Soec. Jour., Zoology, v. 28, p. 22, pl. 2,
figs. 6, 7; pl. 8, figs. 1-5, 1900.
Hofker, Siboga-Exped., Mon. 4, p. 71, pl. 24, fig. 1; pl. 37;
pl. 38, figs. 1-9, 12, 13, 1927.
Cycloclypeus guembelianus H. B. Brady, Quart. Jour. Micros.
Sei., v. 21, p. 66, 1881; Challenger Rept., Zoology, v. 9,
p- 751, pl. 111, figs. 8a, b (young form), 1884.
Hanzawa, Short Papers Instit. Geol. Pal.,, Tohoku Univ.,
Sendai, no. 38, p. 1, pls. 1, 2, text figs. 1-10, 1951.

This species, described from off the coast of Borneo
and off Fiji, occurs rarely in several deep-water samples
at Bikini and Rongelap, and very abundantly in a
dredging from off Bikini. The microspheric and megalo-
spheric forms of the species are quite distinet in size and
appearance; the megalospheric ones having been
described as C. guembelianus. The megalospheric speci-
mens are 15 to 18 mm. in diameter, papillate along the
sutures, and rather translucent except in'the central
thickened portion. The microspheric specimens are
much larger, up to 48 mm in diameter, smooth, thick-
walled and not translucent, with the chambers less
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distinctly visible, and the periphery often slightly
ruffled.

In a sample dredged from 800 to 580 feet, off Bikini,
11°38/33" N., 165°31’18’" E., abundant specimens of
both forms were obtained. Some of this material pre-
served in neutralized formalin was tested for proto-
plasm by the rose bengal test and gave a positive rese-
tion. The megalospheric forms showed the protoplasm
present in the central, thickened portion only. The
test was not conclusive for the microspheric forms inas-
much as the surface of the shell substance, even in obvi-
ously dead specimens, appeared to take the stain in
varying degrees.

Examination by Dr. Margaret Jepps (1953, p. 1114),
including decalcification of additional preserved mate-
rial from the same dredging sample, disclosed the
internal structure and canal system of the shells as well
as proved the existence of multinuclear protoplasm
within a microspheric specimen.

All the large, microspheric specimens obtained were
found to bear various types of attached organisms:
bryozoans, worm tubes, and Foraminifera; and a few
specimens showed pin-prick holes, the results of the
activity of the boring sponge Cliona (Chapman, 1900,
p. 24).

Among the Foraminifera found attached to Cyclocly-
peus is an unidentified form that leaves shallow pits
from 0.5 to 2 mm in diameter thickly scattered over the
surface. A few pits were worn deeply enough into the
shell substance as to give access to the interior of the
chambers of the Cycloclypeus. Eight specimens of
these pitting organisms were found attached to the
surface of one specimen, but, although the results of
their activities could be observed on several of tha larger
microspheric individuals, no more specimens were
seen. The test is irregular in outline, flat with a tkin
wall on the attached side, convex but flattened on the
exposed side. The exposed surface is smooth, granular,
and ornamented with a few glassy papillae apparently
without any definite pattern. The wall is calcareous
and appears to be finely perforate. Internally the test
consists of a large central chamber surrounded by two
or more crescent-shaped chambers. No aperture was
observed. Sutures between the chambers are not
obvious from the exposed surface of the test but mey
be seen when the test is moistened. The affinities of
this form are not revealed by the available materisl.
Further material may show its family and generie
relationships and whether it feeds upon other Foram-
inifera.
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Family PENEROPLIDAE
Genus PENEROPLIS Montfort, 1808
Peneroplis sp.

Plate 87, figure 3

A few specimens from Rongelap appear to represent
an undescribed species. The test is strongly com-
pressed, slightly umbilicate; the chambers 9 to 11 in the
last whorl; the wall translucent and finely pitted; the
apertures multiple on the face of the last-formed
chamber.

Genus SPIROLINA Lamarck, 1804

Spirolina acicularis (Batsch)

Plate 87, figure 6

Nautilus (Lituus) acicularis Batsch, Conch. Seesandes, p. 4, pl. 6,
fig. 16, 1791.

Spirolina acicularis Cushman, U. S. Natl. Mus. Bull. 104, pt. 7,
p. 42, pl. 15, figs. 1-3, 1930; idem, Bull. 161, pt. 2, p. 63,
pl. 19, figs. 6, 7, 1933.

Very rare, small specimens, may be referred to this
species which has been recorded from various localities
in shallow water of the Pacific Islands and the Tropical
Atlantic. The types are from the Mediterranean.
One fragmentary specimen shows as many as 20 uni-
serial chambers.

Spirolina arietina (Batsch)
Plate 87, figures 4, 5

Nautilus (Lituus) arietinus, Batsch (in part), Conch. Seesandes,
p. 4, pl. 6, fig. 15¢, 1791.
Peneroplis arietinus Parker, Jones, and H. B. Brady, Annals and
Mag. Nat. History, 3rd ser. v. 16, p. 26, pl. 1, fig. 18, 1865.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 204, pl. 13,
figs. 18, 19, 22, 1884.
Spirolina arietina Cushman, U. 8. Natl. Mus. Bull. 104, pt. 7,
p. 43, pl. 15, figs. 4, 5, 1930; idem, Bull. 161, pt. 2, p. 62,
pl. 19, figs. 4, 5, 1933.

This is a widely distributed species in the warm shal-
low waters of tropical seas. It is common in this
material.

Genus MONALYSIDIUM Chapman, 1900
Monalysidium politum Chapman

Plate 87, figure 7

Peneroplis (Monalysidium) polita Chapman, Linnean Soc. Jour.,
Zoology, v. 28, p. 4, pl. 1, fig. 5 (?), 1900.

Monalysidium politum Heron-Allen and Earland, Zool. Soc.

London Trans., v. 20, p. 603, fig. 43G (in text), 1915.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2, p. 63, pl. 19,
figs. 8, 9, 1933.
Very rare specimens in this material are referred to
this widely recorded species. They are all fragmentary.
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Some show faint striae as the fragments of Spirolina
acteularis do, but in this species the chambers are more
distinctly separated by imcised sutures.

Genus SORITES Ehrenberg, 1840
Sorites marginalis (Lamarck)
Plate 82, figure 4

Orbulites marginalis Lamarck, Syst. Anim. sans Vert., tome 2, p.
196, no. 1, 1816.
Orbutolites marginalis W. B. Carpenter, Philosophical Trans.,
v. 174, p. 560, fig. 1 (in text), 1883; Challenger Rept., Zoology,
v. 7, “Orbitolites,” p. 20, pl. 3, figs. 1-7; pl. 4, figs. 1-5, 1883.
H. B. BradysChallenger Rept., Zoology, v. 9, p. 214, pl. 15,
figs. 1-5, 1884.
Sorites marginalis Cushman, U. 8. Natl. Mus. Bull. 104, pt. 7,
p. 49, pl. 18, figs. 1-4, 1930.
This species is not common in this material and is
mostly represented by immature specimens.

Genus MARGINOPORA Blainville, 1830
Marginopora vertebralis Blainville

Plate 82, figures 5, 6

Marginopora vertebralis Blainville, Manuel d’Actinologie ou de
Zoophytologie, p. 412, pl. 69, fig. 6, 1834.
Van der Vierk, Wetenschappelijke Meded=~elingen, no. 1,
p. 11, pl. 4, figs. 14, 15, 1924. :
Hofker, Siboga-Exped., Mon. 4a, p. 160, pl. 57, figs. 1, 2; pL
61, figs. 4, 5, 11; pl. 62 figs. 1-9, 11, 12, 19°0.
Cushman, U. S. Natl. Mus. Bull, 161, pt. 2, p. 67, pl. 19, figs.
11, 12, 1933.
Amphisorus hemprichii Ehrenberg, Akad. Wiss. Berlin Abhandl.,
1838, p. 134, pl. 3, fig. 3, 1840.

We are following W. Storrs Cole in placing together
Amphisorus and Marginopora, considering the former as
immature specimens of the latter. The thicker, more
robust specimens with depressed centers are very abun-
dant in very shallow water and on the reef flats. They
are evidently strong enough to resist wave action to
some extent. The thinner, two-chambers-thick speci-
mens with more translucent walls, those formerly
referred to Amphisorus, are found with the thicker ones
and, in addition, occur in deeper water.

Family ALVEOLINELLIDAE
Genus NEOALVEOLINA Silvestri, 1928
Neoalveolina pulchra (D’'Orbigny)

. Plate 87, figure 8

Alveolina pulchra D’Orbigny, in De la Sagra, Histoire physique,
politique et naturelle de I’Ile de Cuba, Foraminiféres, p. 70,
pl. 8, figs. 19, 20, 1839.

Neoalveolina pulchra Reichel, Soc. Pal. Suisse Mem., v. §8, p. 95,
1937.

Rare specimens occur at all the atolls.
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Family HETEROHELICIDAE
Genus GUMBELINA Egger, 1899
Giimbelina? marshallana Todd, n. sp.
Plate 87, figure 9

Test small, slender, somewhat compressed, periphery
rounded, very slightly indented ; chambers few, distinct,
6 to 8 pairs comprising the test, rapidly increasing in
size as added; sutures distinct, depressed; wall finely
perforate; aperture a high, narrow, slit extending from
the suture into the face of the last-formed chamber.
Length 0.23 to 0.30 mm, breadth 0.13 to 0.15 mm,
thickness 0.07 to 0.10 mm.

Holotype (USNM 548727) from core on Sylvania
Guyot, bottom of the core at 5 to 7 inches, 720 fathoms,
11°44’47'" N., 165°09'56"" E. (Bik 1176(5'-7’")).

This species closely resembles @. cubensis Palmer
(1934, p. 74, text figs. 1-6) from the Oligocene of Cuba
and adjacent areas but differs in its slenderer test,
slightly less inflated chambers, and its high aperture,
elongated in the plane of the test.

This genus has not previously been known from
sediments younger than Oligocene. This form is
questionably placed in this genus because of the type
of aperture which resembles that characteristic of
Bolivina, although it is not unknown in the genus
Giimbelina.

This species may have its origin in fossil, rather than
Recent, sediments in a manner suggested in the dis-
cussion of the unique faunal composition of the core,
Bikini 1176, whereby a submarine outcrop of Tertiary
sediments higher on the atoll slope might have shed
debris down the slope of the atoll.

Genus BOLIVINITA Cushman, 1927
Bolivinita quadrilatera (Schwager)

Textularia quadrilatera Schwager, Novara-Exped., Geol. Theil,
Band 2, p. 253, pl. 7, fig. 103, 1866.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 358, pl. 42,
figs. 812, 1884.
Bolivinita quadrilatera Cushman, B. P. Bishop Mus. Bull. 119,
p- 121, pl. 14, figs. 12a, b, 1934; U. 8. Natl. Mus. Bull. 161,
pt. 3, p. 2, pl. 1, 1942.

A few specimens, some as long as 1.15 mm, occur in
three deep-water samples off Bikini.

Genus BOLIVINELLA Cushman, 1927
Bolivinella folia (Parker and Jones)
Plate 87, figures 10, 11

Textularia folia Parker and Jongs, Philosophical Trans., v. 155,
p. 370, 420, pl. 18, fig. 19, 1865.
H. B. Brady (in part), Chullenger Rept., Zoology, v. 9, p. 357,
pl. 42, figs. 3-5 (not 1, 2), 1884.
Bolivinella folia Cushman Lab. Foram. Research Contr., v. 2,
pt. 4, p. 79, 1927; U. S. Natl. Mus. Bull. 161, pt. 3, p. 3,
pl. 2, figs. 1-4, 6, 1942,
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This is a characteristic species of warm shallow waters
of the Pacific.

Bolivinella folia var. ornata Cushman
Plate 87, figures 12, 13

Bolivinella folia (Parker and Jones) var. ornate Cushman,
Cushman Lab. Foram. Research Contr., v. 5, p. 32, pl. 5,
figs. 3, 4, 1929; U. 8. Natl. Mus. Bull. 161, pt. 3, p. 5, pl. 2,
figs. 5, 8, 1942.

The types of this variety were from shore sand of
Hardwicke Bay, Australia, and the only other recorded
occurrence is from 12 fathoms, off Levuka, Fiji. It is
of interest that it has been found in a number of samples
in this material.

In addition to the peripheral spines this variety
differs in being thicker in the middle, while the typical
form is equally compressed throughout.

Family BULIMINIDAE
Genus BULIMINELLA Cushman, 1911
Buliminella elegantissima (D’Orbigny)

Bulimina elegantissima D’Orbigny, Voyage dans 1’Amérique
méridionale, tome 5, pt. 5, Foraminiféres, p. 51, pl. 7,
figs. 13, 14, 1839.

Buliminella elegantissima Cushman and Parker, U. 8. Geol.
Survey Prof. Paper 210-D, p. 67, pl. 17, figs. 10-12, 1947.

A single small but typical specimen of this cosme-

politan species was found at Eniwetok 329.

Buliminella milletti Cushman
Plate 87, figures 14, 15

Buliminella millettt Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 78, pl. 8, figs. 5, 6, 1933; U. S. Natl. Mus.
Bull. 161, pt. 3, p. 7, pl. 3, figs. 1-4, 1942,

The types of this species are from Mokaujar Anchor-
age, Fiji, and it is recorded from numerous stations in
shallow warm waters of the Pacific and also in the
Mediterranean and the West Indian region of the
Atlantic. A few of the specimens have a pointed initial
end resembling B. madegascariensis (D’Orbigny), var.
spicata Cushman and Parker (1947, p. 64, pl. 16,
fig. 20) but not the distinct basal spine character‘stic
of that variety. With these are very rare specimens that
tend toward B. parallela Cushman and Parker (1947,
p- 69, pl. 17, fig. 22) but not enough to separate them
definitely.

Genus BULIMINOIDES Cushman, 1911
Buliminoides williamsoniana (H. B. Brady)
Plate 87, figures 16, 17

Bulimina williamsoniana H. B. Brady, Quart. Jour. Mi-ros.
Sei., v. 21, p. 56, 1881; Challenger Rept., Zoology, v. 9,
p. 408, pl. 51, figs. 16, 17, 1884,

Buliminoides williamsoniana Cushman, U. 8. Natl. Mus. Bull
71, pt. 2, p. 90, fig; 144 (in text), 1911; idem, Bull. 161, p*. 3,
p. 8, pl. 3, figs. 7-9, 1942,

This is a widely distributed species in the Indo-
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Pacific region and occurs also in the West Indian region
of the Atlantic.

Genus ROBERTINA D’Orbigny, 1846
Robertina subcylindrica (H. B. Brady)

Plate 87, figure 18

Bulimina subcylindrica H. B. Brady, Quart. Jour. Micros. Sci.,
v. 21, p. 56, 1881; Challenger Rept., Zoology, v. 9, p. 404,
pl. 50, figs. 16a, b, 1884,

Robertina subcylindrica Cushman and Parker, Cushman Lab.
Foram. Research Contr., v. 12, p. 95, pl. 16, figs. 10a, b,
1936.

Cushman, U. 8. Natl. Mus, Bull. 161, pt. 3, p. 9, pl. 3, fig. 14,
1942,

This species occurs rarely in the core at Bikini 1176.

Robertina translucens Cushman and Parker

Plate 87, figure 19

Robertina translucens Cushman and Parker, Cushman Lab.
Foram. Research Contr., v. 12, p. 99, pl. 16, figs. 8a, b, 1936;
U. 8. Geol. Survey Prof. Paper 210-D, p. 75, pl. 18, figs.
15a, b, 1947.

Two typical specimens were found at Bikini 1174.
Genus PSEUDOBULIMINA Earland, 1934

Pseudobulimina sp.
Plate 87, figure 20

A few specimens from Bikini and Rongelap, in-
sufficient for complete description, seem to represent
an undescribed species. The specimens are quite
strongly compressed and broader in proportion to
length than those referred to Pseudobulimina convoluta
(Williamson) (Said, 1949, p. 26, pl. 4, fig. 4), although
the available specimens show a considerable degree of
variation in shape.

Genus BULIMINA D’Orbigny, 1826
Bulimina aculeata D’Orbigny
Plate 87, figure 21

Bulimina aculeata D’Orbigny, Annales sci. nat., tome 7, p. 269,
no. 7, 1826.
Cushman and Parker, U. 8. Geol. Survey Prof. Paper 210-D,
p. 120, pl. 28, figs. 8-11, 1947,

This widely distributed species occurs at several of
the deep-water Bikini stations.
Bulimina affinis D’Orbigny
Plate 87, figure 22

Bulimina affinis D’'Orbigny, in De la Sagra, Histoire physique,
politique et naturelle de 1Ile de Cuba, Foraminiféres,
tome 6, p. 105, pl. 2, figs. 25, 26, 1839.

Cushman and Parker, U. 8. Geol. Survey Prof. Paper 210-D,
p. 122, pl. 28, figs. 23-25, 1047,

A few specimens were found in the core at Bikini 1176.
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Bulimina costata D’Orbigny
Plate 87, figure 23

Bulimina costata D’Orbigny, Annales sci. nat., tome 7, p. 269,
no. 1, 1826.
Cushman and Parker, U. 8. Geol. Survey Prof. Paper 210-D,
p. 115, pl. 27, figs. 2, 3, 1947.

This thin-walled, coarsely punctate species occurs in
several deep-water samples at Bikini. The present
specimens have been compared with specimens from
the Pliocene of Italy and resemble them closely.

Bulimina fijiensis Cushman
Plate 87, figure 25

Bulimina fijiensis Cushman Lab. Foram. Research Contr., v. 9,
p. 79, pl. 8, figs. 7Ta-c, 1933; U. S. Natl. 1Mus. Buil. 161,

pt. 3, p. 11, pl. 3, figs. 10, 11, 1942,
The types are from 12 fathoms, Nairai, Fiji, and it
is also recorded from 12 fathoms, Levuka, Fiji, and
‘rom Zanzibar. It occurs commonly at all four atolls.

Bulimina rostrata H. B. Brady
Plate 87, figure 24

Bulimina rostrata H. B. Brady, Challenger, Rept., Zoology, v. 9,
p. 408, pl. 51, figs. 14, 15, 1884.

This species, described from 428 fathors off the Ki
Islands, occurs at several deep-water stations at
Bikini.

Genus OOLINA D’Orbigny, 1839
Oolina squamosa (Montagu)
Plate 87, figure 26

Vermiculum squamosum Montagu, Testacea Britannica, p. 526
pl. 14, fig. 2, 1803.

Entosolenia squamosa Williamson, Annals ard Mag. Nat.
History, 2d ser., v. 1, p. 18, pl. 2, fig. 19, 1848; Recent
Foraminifera of Great Britain, p. 12, pl. 1, f=. 29, 1858,

Rare but characteristic specimens of this widely
known species were found at Bikini ard Rongelap.
With these was found a single specimen of 0. catenulata
(Williamson) (1848, p. 19, pl. 2, fig. 20) which differs
in that the cells of the reticulate ornamentation are
arranged in longitudinal columns whereas in 0. squamosa
no alignment of the cells is noticeable.

.

Genus FISSURINA Reuss, 1850
Fissurina auriculata (H. B. Brady) var. costata (H. B. Brady)

Lagena auriculata var. costata H. B. Brady, Quert. Jour. Miecr.
Sei., v. 21, p. 61, 1881; Challenger Rept., Zoology, v. 9,
p. 487, pl. 60, fig. 38, 1884.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2, p. 23, pl. 6, fig. 2,
1933.

A single specimen from Bikini 1175 at 592 fathoms is
the same as specimens from deep water in the Tropical
Pacific.
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Fissurina circularis Todd, n. sp.
Plate 87, figure 27

Lagena marginata Cushman (part) (not Montagu), U. S. Natl.
Mus. Bull. 161, pt. 2, p. 17, pl. 4, figs. 11, 14; pl. 5, figs. 4,
6, 8, 9 (not pl. 4, figs. 9, 12, 15, 16; pl. 5, fig. 2), 1933.

Test small for the genus, compressed, very slightly
longer than broad, apertural end not extending out from
the circular outline of the test, periphery acute, some-
times slightly keeled; wall thin, transparent in the
central portion, with an opaque band around the
periphery giving the appearance of a broad keel, some-
times both sides of the test are ornamented by faint
ridzes of shell material just inside and parallel to the
periphery; aperture an elongate slit, without a lip,
connecting with the interior by an elongate tube extend-
ing half or more of the length of the test. Diameter
0.25 to 0.30 mm, thickness 0.12 mm.

Holotype (USNM 548767) from Eniwetok lagoon, 24
fathoms, 11°31°15’/ N., 162°20’27’’ E. (Eni 326).

This species differs from F. marginate (Walker and
Boys) (1784, p. 2, pl. 1, fig. 7) in its circular form and
its aperture not projecting out from the outline of the
test. It is fairly widespread in the Marshall Islands
material.

Fissurina formosa (Schwager)

Plate 87, figure 31

Lagena formosa Schwager (in part), Novara-Exped., Geol. Theil,
v. 2, p. 206, pl. 4, figs. 19a, 19d (not 19b, 19¢), 1866.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 480, pl. 60,
figs. 10, 18-20, 1884.
Entosolenia formosa Cushman, Foraminifera, 4th Ed., Key, plL
21, fig. 22, 1948.

A few specimens showing considerable variation in
shape and size, occur rather rarely at Rongerik, Bikini,
and Eniwetok.

Fissurina lacunata (Burrows and Holland)
Plate 87, figure 28

Lagena lacunata Burrows and Holland, (in Jones), Paleont. Soc.,
1895, p. 205, pl. 7, fig. 12.

Lagena orbignyana var. lacunata Sidebottom, Manchester Lit.
Philos. Soe. Mem. and Proc., v. 54, no. 16, p. 19, pl. 2, fig.
14, 1910.

Cushman, U. 8. Natl. Mus, Bull. 161, pt. 2, p. 27, pl. 7, figs.

1-5, 8, 1933.

Fissurina lacunata Parr, Royal Soe. Victoria Proc., v. 56 (n.
ser.), pt. 2, p. 203, 1945.

Lagena castrensis H. B. Brady (not Schwager), Challenger Rept.,
Zoology, v. 9, p. 485, pl. 60, figs. 1, 2, 1884,

Lagena orbignyana var. casirensis Millett, Royal Micros. Soc.
Jour., 1901, p. 626, pl. 14, fig. 20.

This small species, triple-keeled on the periphery and
with the body of the test having a reticulate ornamen-
tation, occurs rarely at all four atolls. It has a more
definite neck than F. orbignyana (Seguenza) (1862, p.
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66, pl. 2, figs. 25, 26) and so seems to be more than -
varietally distinct from that species.

Fissurina milletti Todd, n. sp.
Plate 87, figure 30

Lagena marginato-perforata Millett (not Seguenza), Royal Mi-ros.
Soc. Jour., 1901, p. 621, pl. 14, fig. 4.
Cushman (part), U. S. Natl. Mus. Bull. 161, pt. 2, p. 19, plL 5,
figs. 1a, b; pl. 6, figs. 1a, b (not pl. 4, figs. 13a, b), 1933.

Test small for the genus, compressed, about twicn as
long as broad, basal end rounded, apertural end ex-
tended into a short neck with everted lip, periphery with
a thickened, blunt keel; wall thin, transparent, orna-
mented thickly and evenly by small pits which appear
opaque on the clear wall; aperture compressed, sur-
rounded by a thickened rim, connecting with the interior
by means of a tube extending about one quarter the
length of the test. Length 0.25 mm, breadth 0.13 ram,
thickness 0.10 mm.

Holotype (USNM 548743) from Eniwetok atoll, 500
fathoms, 11°18°52”” N, 162°15’24”" E. (Eni 119).

This species differs from F. marginato-perforata (Se-
guenza) (1880, p. 332, pl. 17, fig. 34) in the finer textur of
its ornamentation, its narrow, blunt peripheral keel and
its short neck with backwardly curved lip. It appears
to be the same as the specimens referred to in the above
synonymy; Millett’s record being from the Melay
Archipelago and the other from various localities in the
Tropical Pacific. In the present material it occurs at
numerous stations but is nowhere common. It shows
remarkably little variation.

It somewhat resembles F. perforata (Moebius, 1880,
p. 90, pl. 8, fig. 6) from off Mauritius but that species
lacks the definite neck that is characteristic of F. mil-
letti, n. sp.

Fissurina radiato-marginata (Parker and Jones)
Plate 87, figure 29

Lagena radiato-marginata Parker and Jones, Philosophical
Trans., v. 155, p. 355, pl. 18, fig. 3, 1865.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 481, pl. 61,
figs. 8, 9, 1884.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 2, p. 31, pl. 7, figs.
17, 18, 1933.
Fissurina radiato-marginala Parr, Royal Soe. Victoria Proe., v. 58

(n. ser.), pts. 1-2, p. 122, pl. 6, fig. 11, 1945 (1947).

This species, described from Australian coral-r-efs
and recorded from various localities in the Pacific, is
represented by two specimens from Bikini 218 core
(12-16"").

Fissurina sp. A
Plate 87, figure 32

Test very small, inflated, globular with a projec‘ing
apertural neck, periphery with 3 very slight keels, cen-
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tral body of test translucent so that the internal tube is
visible. Length 0.18 mm, breadth 0.15 mm, thickness
0.10 mm.,

This small species seems to be undescribed. It occurs
fairly commonly at Eniwetok and is found rarely at
Rongelap and Rongerik.

Fissurina sp. B
Plate 87, figure 33

Lagena orbignyana Cushman (not Seguenza), U. S. Natl. Mus.
Bull. 161, pt. 2, p. 26, pl. 6, figs. 7, 8, 11, 1933.

A species with a broad peripheral keel and secondary
keels on either side, and a projecting apertural neck, is
represented by a few specimens at Bikini and Eniwetok.
It seems to be different from typical F. orbignyana
(Seguenza) (1862, p. 66, pl. 2, figs. 25, 26) in its very
broad keels and projecting neck.

Fissurina sp. C
Plate 87, figure 34

A species with thickened base showing numerous keels
and a compressed and pointed apertural end, similar to
the specimen figured, occurs rarely at Bikini and
Eniwetok.

Fissurina spp.

In addition to those here recorded, there are several
other species of Fissurina, represented by too few or
poor specimens to describe.

Genus VIRGULINA D'Orbigny, 1826
Virgulina earlandi Cushman

Plate 87, figure 35
Virgulina earland? Cushman, Cushman Lab. Foram. Research
Special Pub. 6, p. 49, pl. 7, figs. 8a—c, 1936; idem, Special
Pub. 9, p. 30, pl. 4, figs. 27, 28, 1937,
Virgulina schreibersiana Millett (not Czjzek), Royal Micros. Soc.
Jour., 1900, p. 280, pl. 11, figs. 13a, b.
Heron-Allen and Earland, Zool. Soc. London Trans, v. 20, p.
642, pl. 49, figs. 1-12, 1915,

This species, described from the Kerimba Archipelago
occurs rarely. Most of the specimens are young and are
slenderer than paratypes with which they have been
compared.,

Genus BOLIVINA D’Orbigny, 1839

Bolivina abbreviata Heron-Allen and Earland

Plate 87, figure 36

Bolivina limbata H. B. Brady var. abbreviata Heron-Allen and
Earland, Linnean Soc. Jour., Zoology, v. 35, p. 622, pl. 36,
figs. 25-27, 1924,

Bolivina abbreviata Cushman, Cushman Lab. Foram. Research
Special Pub. 9, p. 143, pl. 18, figs. 34, 35, 1937; U. S. Natl.
Mus. Bull. 161, pt. 3, p. 33, pl. 9, fig. 5, 1942,

A few specimens were found at Bikini.
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Bolivina compacta Sidebottom
Plate 87, figure 37

Bolivina robusta H. B. Brady var. compacta Sid>bottom, Man-
chester Lit. Philos. Soc. Mem. and Proc., v. 49, no. 5, p. 15,
pl. 3, fig. 7, 1905.
Bolivina compacta Cushman, U. 8. Natl. Mus. Bull. 71, pt. 2, p.
36, fig. 58, 1911; U. 8. Natl. Mus. Bull. 161, pt. 3, p. 20, pl. 7,
figs 2, 3, 1942,
This is apparently a widely distributed species and
has been recorded from many localities in the warm,
shallow waters of the Pacific.

Bolivina globulosa Cushman

Bolivina globulosa Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 80, pl. 8, figs. 9a, b, 1933.

A single specimen of this species described from 2883
fathoms and recorded from other deep water samples
from the tropical Pacific, was found at Bikini 1175
0-1"").

The measurements as originally given are in error.
The holotype measures 0.30 mm in length and 0.13 mm
in breadth. The present specimen is slightly larger;
0.48 mm long and 0.21 mm wide, but shows the same
highly polished wall surface.

Bolivina nitida H. B. Brady
Plate 87, figure 38

Bolivina nitida H. B. Brady, Challenger Rept., Zoology, v. 9, p.
420, pl. 52, fig. 30a, b, 1884,
Cushman, Cushman Lab. Foram. Research Special Pub. 9, p.
136, pl. 17, figs. 25a, b, 1937; U. S. Natl. Mus. Bull. 161, pt.
3, p. 25, pl. 7, figs. 5a, b, 1942,
This species known from medium to deep-water
samples in the Pacific occurs rarely but in typical form
at Bikini and Rongelap.

Bolivina oceanica Cushman

Bolivina oceanica Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 81, pl. 8, figs. 10a, b, 1933; idew, Special Pub.
9, p. 147, pl. 19, figs. 31a, b, 1937; U. 8. Natl. Mus. Bull. 161,
pt. 3, . 24, pl. 7, figs. 4a, b, 1942.

Single specimens from two samples, Rongerik 13 and
54, resemble this species but may not belor« here. The
species is recorded from numerous Pacific stations but
all in comparatively deep water.

Bolivina pseudopygmaea Cushmar
Plate 87, figure 39

Bolivina pseudopygmaea Cushman, Cushman Lab. Foram.
Research Contr., v. 9, p. 79, pl. 8, figs. 8a, b, 1933; idem,
Special Pub. 9, p. 147, pl. 19, figs. 32a, b, 1037; U. 8. Natl.
Mus. Bull. 161, pt. 3. p. 29, pl. §, figs. 6a, b, 1942,

The types and all other records for this species are
from the viecinity of the Marshall Islands. Therefore
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it is not surprising to find typical specimens in abun-
dance in this material.

Bolivina rhomboidalis (Millett)
Plate 87, figures 41, 42

Textularia rhomboidaiis Millett, Royal Micros. Soc. Jour., 1899,
p. 559, pl. 7, figs. 4a, b.
Bolivina rhomboidalis Cushman, U. S. Natl. Mus. Bull. 161, pt.
3, p. 19, pl. 6, figs. 7, 8, 1942.
The types of this species are from the Malay Archi-
pelago. It is widely distributed in rather warm,
shallow waters.

Bolivina robusta H. B. Brady
Plate 87, figure 40

Bolivina robusta H. B. Brady, Quart. Jour. Mieros. Sei., v. 21, p.
57, 1881; Challenger Rept., Zoology, v. 9, p. 421, pl. 53, figs.
7-9, 1884.

Cushman, U. S. Natl. Mus. Bull. 161, pt. 3, p. 17, pl. 6, figs.

2a, b, 1942,

This species described from the Ki Islands and Fiji
occurs at Bikini and Eniwetok in typical form except
lacking the basal spine. Specimens are distinctive
in their crenulated sutures.

Bolivina striatula Cushman

Plate 87, figure 43

Bolivina striatula Cushman, Carnegie Inst. Washington Pub. 311,
p- 27, pl. 3, fig. 10, 1922; U. S. Natl. Mus. Bull. 161, pt. 3,
p. 30, pl. 9, fig. 1, 1942,
This species has a very wide distribution. Speci-
mens referred to it are quite abundant in the present
material.

Bolivina subexcavata Cushman and Wickenden

Plate 87, figure 44

Bolivina subercavata Cushman and Wickenden, U. S. Natl.
Mus. Proc., v. 75, art. 9, p. 9, pl. 4, figs. 4a, b, 1929.
The types of this species were from off Juan Fernan-
dez. Specimens from several samples have been com-
pared with the types and seem identical.

Bolivina subreticulata Parr

Bolivina subreticulata Parr, Royal Soc. Victoria Proc., v. 44, p. 12,
pl. 1, figs. 21a, b, 1932.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 3, p. 31, pl. 9, fig. 2,
1942,

Two specimens from Bikini 1175 core at 1 to 2 inches
have been compared with topotypes of this species {from
155 fathoms, off Raine Island, and seem to be the same.
In ornamentation they are similar to B. robusta H. B.
Brady but are shorter and broader, and have more
strongly raised costae.
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Bolivina subtenuis Cushman
Bolivina subtenuis Cushman, Cushman Lab. Foram. Research
Special Pub. 6, p. 57, pl. 8, fig. 10, 1936; idem, Special Pb.
9, p. 148, pl. 19, figs. 33, 34, 1937; U. S. Natl. Mus. Bull. 161,

pt. 3, p. 29, pl. 8, fig. 5, 1942,

Bolivina tenuis H. B. Brady (not Marsson), Challenger Rent.,

Zoology, v. 9, p. 419, pl. 52, fig. 29, 1884.
A single specimen of this rare species, known from
Fiji and Samoa, was found at Rongelap 183, at 24 fros.

Bolivina tortuosa H. B. Brady
Plate 87, figures 45—47

Bolivinu tortuose H. B. Brady (part), Quart. Jour. Micros. Sei.,
v. 21, p.27, 1881; Challenger Rept., Zoology, v. 9, p. 420, pl.
52, figs. 31, 32 (not 33, 34), 1884.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 3, p. 20, pl. 7, figs. 1a,
b, 1942.

The types of this species are from 17 fathoms off the
Admiralty Islands. It is very widely recorded both
living and fossil. It is especially abundant in rather
warm, shallow waters, and is abundant in our mater’al.
The species is characterized by rather coarse perfora-
tions which appear white against the translucent wall,
and some specimens showing these perforations are
placed here even though not strongly twisted.

Genus LOXOSTOMUM Ehrenberg, 1854
Loxostomum convallarium (Millett)
Plate 88, figures 4, 5

Bolivina convallaria Millett, Royal Micros. Soc. Jour., 1900 p
544, pl. 4, fig. 6.

Loxostoma convallarium Cushman, Cushman Lab. Foram. Re-
search Special Pub. 9, p. 191, pl. 22, figs. 11-13, 1937; U. S.
Natl. Mus. Bull. 161, pt. 3, p. 37, pl. 10, fig. 6, 1942.

This is evidently a Pacific species. It is rather com-

mon at Eniwetok.
Loxostomum karrerianum (H. B. Brady)
Plate 88, figure 6

Bolivina karreriana H. B. Brady, Quart. Jour. Micros. Sei., v, 21,
p. 28, 1881; Challenger Rept., Zoology, v. 9, p. 424, pl. 53,
figs. 19-21, 1884.

Lozostoma karrerianum Cushman, Cushman Lab. Foram. Re-
search Special Pub. 9, p. 184, pl. 21, figs. 17a, b, 1937,

A few typical specimens were found in two deep-water
samples, Bikini 1174 and 1175.

Loxostomum limbatum (H. B. Brady)
Plate 88, figure 7

Bolivina limbata H. B. Brady, Quart. Jour. Micros. Seci., v. 21,
p. 27, 1881; Challenger Rept., Zoology, v. 9, p. 419, pl. 52;
figs. 26-28, 1884.

Loxostoma limbatum Cushman, Cushman Lab. Foram. Research
Special Pub. 9, p. 186, pl. 21, figs. 26-29, 1937; U. 8. Natl.
Mus. Bull. 161, pt. 3, p. 35, pl. 10, figs. 1a, b, 1942.

The types of this species are from off the Hawaiian
Islands. It has a very wide distribution particularly
in warm, shallow waters.
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Loxostomum mayori (Cushman)
Plate 88, figure 8

Bolivina mayori Cushman, Carnegie Inst. Washington Pub. 311,
p. 27, pl. 8, figs. 5, 6, 1922.

Lozostomum mayori Cushman, U. S, Natl. Mus. Bull. 161, pt. 8,
p- 38, pl. 11, figs. 1, 2, 1942.

A few specimens of this widely distributed species
were found at Eniwetok and Rongerik. In the coarsely
perforated test they are similar to L. limbatum but
differ in the sutures not being limbate and the whole
test being much slenderer.

Genus BIFARINELLA Cushman and Hanzawa, 1936
Bifarinella mackinnonii (Millett)
Plate 88, figure 9

Bifarina mackinnonii Millett, Royal Micros. Soc. Jour., 19007
p. 281, pl. 2, figs. 15a, b.
Cushman, Cushman Lab. Foram. Research Special Pub. 9,
p- 200, pl. 23, figs. 6, 7, 1937.

The genus Bifarinella, known from a single species
described from the late Tertiary of the Ryukyu Islands
and found in deep water of the Red Sea, is represented
by a different species in the Marshall Islands. Only
three specimens were found but they seem to be refer-
able to the form described from the Malay Archipelago
at 14 fms. They differ from B. ryukyuensis Cushman
and Hanzawa (1936, p. 46, pl. 8, figs. 7, 8) in the much
slenderer test lacking the coarse papillate and spinose
ornamentation. The available specimens indicate that
the present species holds its stage of oblique sutures
much longer and the test axis continues to be twisted
throughout growth.

Genus RECTOBOLIVINA Cushman, 1927
Rectobolivina bifrons (H. B. Brady)

Sagrina bifrons H. B. Brady, Quart. Jour. Micros. Sei., v. 21,
p. 64, 1881; Challenger Rept., Zoology, v. 9, p. 582, pl. 75,
figs. 18-20, 1884.

Siphogenerina (Sagrina) bifrons Egger, K. bayer. Akad. Wiss.,
Math.-naturh. Abt., Abh., K. 2, Band 18, p. 317, pl. 9,
figs. 25, 26, 29, 1893.

Siphogenerinag bifrons Cushman, U. 8. Natl. Mus. Bull. 71, pt. 3,
p. 105, pl. 45, figs. 1, 2, 5-7, 1913.

Rectobolivina bifrons Cushman, Cushman Lab. Foram. Research
Contr., v. 3, p. 68, 1927; idem, Special Pub. 9, p. 204, pl. 23,
figs. 13, 14, 1937.

A few specimens were found in Bikini coie 1175 at
1 to 2 inches and 2 to 3 inches.
Genus BITUBULOGENERINA Howe, 1934
Bitubulogenerina sp.
Plate 88, figure 11

Test small, compressed, attenuated, periphery
strongly indented; chambers few, not inflated, basal
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portion flaring outward from the test and strongly
undercut with the result that the test resembles a
stalk surrounded by a spiral fringe; wall thin, trans-
lucent; aperture large, terminal, rounded. with a slight
lip. Length 0.25 to 0.32 mm, breadth 0.12 to 0.15 mm.

This seems to be the first record of thi~ genus in the
Recent although certain species having terminal aper-
tures but described as Bolivina may belong here. The
present specimens may possibly be young forms of a
Bifarina, but in the material available, no indication
of uniserial development can be noticed. This species
differs from early stages of Bifarina fimbriate (Millett)
(Cushman, 1937, p. 200, pl. 23, fig. 4) in the chambers
being much more attenuated:

Genus REUSSELLA Galloway, 1989
Reussella simplex (Cushman)
Plate 88, figures 1, 2

Trimosina simplex Cushman, Washington Acsd. Sei. Jour., v.
19, p. 158, figs. 2a, b (in text), 1929; U. S. Natl. Mus. Bull.
161, pt. 3, p. 44, pl. 12, figs. 7a, b, 1942,
Reussella simplex Cushman, Cushman Lab. Foram. Research
Contr., v. 21, p. 40, pl. 7, figs. 5a, b, 1945.
This species is known only from the Indo-Pacific area.
It is very abundant in this material.

Reussella sp. A
Plate 88, figure 3

Rare specimens from a number of Eniwetok stations
and one Rongerik station differ from R. simplex in their
smaller, slenderer, and less regular tests and the wall
which is rather granular on the surface instead of
smooth, translucent, and ornamented by coarse per-
forations as in R. simplex. They closely resemble
young specimens of R. spinulosa, var. atlantica Cush-
man (1947, p. 91, pl. 20, figs. 6, 7) described from off
Florida.

Reussella sp. B

Rare specimens from Bikini core 1175 at 3 to 4 inches
differ from R. stmplex (Cushman) in having a few
heavy, blunt spines projecting outward, nearly hori-
zontally, from the three peripheral angles.

Genus MIMOSINA Millett, 1900
Mimosina pacifica Cushman

Mimosina pacifica Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 77, pl. 8, figs. 3a, b, 1933; U. S. Natl. Mus.
Bull. 161, pt. 3, p. 45, pl. 12, figs. 8a, b, 1942,

This species was described from material collected in
12 fathoms off Levuka, Fiji. The otler records are
from Mokaujar Anchorage, Fiji, and Pongelap Atoll,
Marshall Islands. It is fairly common, occurring at
all four atolls.
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Genus PAVONINA D’Orbigny, 1826
Pavonina triformis Parr
Plate 88, figure 10
Pavonine triformis Parr, Royal Soc. Victoria Proc., v. 45, p. 29,
pl. 7, figs. 1-3, 1933.
Pavonine flabelliformis Howchin (not D’Orbigny), Royal Soec.
South Australia Trans. and Proe., v. 12, p. 7, 1889.

Heron-Allen and Earland, Royal Micros. Soc. Jour., 1924, p.
141, pl. 8, fig. 22.

A single specimen from 5 to 7 inches in Bikini core
1176 seems referable to this species described and known
from the Miocene and Oligocene of Australia. It has
a more prominently projecting initial part than the
Recent P. flabelliformis D’Orbigny (1826, p. 260, pl.
10, figs. 10-12), including at the beginning a triserial,
then a biserial stage. Preservation of the surface of
the test is not good but the wall is finely beaded except
over the initial part where it is irregularly costate.

Genus CHRYSALIDINELLA Schubert, 1907

Chrysalidinella fijiensis Cushman

Plate 88, figure 12
Chrysalidinella fijiensis Cushman, Cushman Lab. Foram.
Research Contr., v. 21, p. 53, pl. 8, figs. 24a, b, 1945.
Chrysalidinella dimorpha Cushman (not H. B. Brady), Washing-
ton Acad. Sci. Jour., v. 19, p. 159, fig. 3 (in text), 1929;
U. 8. Natl. Mus. Bull. 161, pt. 3, p. 46, pl. 13, fig. 1,
1942,
A single specimen from Rongerik 31 is typical but
no other specimens were found. It was described from
40 to 50 fathoms, off Fiji.

Genus UVIGERINA D’Orbigny, 1826
Uvigerina ampullacea H. B. Brady
Plate 88, figure 19

Uvigerina asperula var. ampullacea H. B. Bl:ady, Challenger
Rept., Zoology, v. 9, p. 579, pl. 75, figs. 10, 11, 1884,
Uvigerina ampullacea Egger, K. bayer. Akad. Wiss., Math.~
naturh. Abt., Abh., Kl. 2, Band 18, p. 313, pl. 9, fig. 37,
1893.
Cushman, U. 8. Natl. Mus. Bull. 161, pt. 3, p. 46, pl. 13, figs.
2-6, 1942,

This species occurs in a few deep-water samples at
Bikini. It is characterized by a compact, rounded
initial portion and a slender, attenuated apertural end.
The species was described from Ascension Island and
has been widely recorded in both the Atlantic and
Pacific, and in the later Tertiary as well.

Uvigerina cf. U. peregrina Cushman
Plate 88, figure 13
Uvigerina peregrina Cushman, U. 8. Natl. Mus. Bull. 104, pt. 4,
p. 166, pl. 42, figs. 7-10, 1923,
Abundant specimens from Bikini 1174 seem closer to
this western Atlantic species than to any other. They

are not well preserved, as the ornamentation is ob-
291053—54——4
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scured by fine sediment, but otherwise they seem very
close.
Uvigerina porrecta H. B. Brady
Plate 88, figures 14, 15

Uvigerina porrecta H. B. Brady, Quart. Jour. Micros. Sci., v. 19,
p. 60, pl. 8, figs. 15, 16, 1879; Challenger Rept., Zoology, v. 9,
p. 577, pl. 74, figs. 21-23, 1884.
Cushman, U. S. Natl. Mus. Bull. 161, pt. 3, p. 48, pL. 13, figs,
7, 8, 1942,
Typical specimens occur at all four atolls. T™is
species was described from Torres Strait and has baen
widely recorded in the Pacific.

Uvigerina porrecta var, fimbriata Sidebottom
Plate 88, figure 16

Uvigerina porrecia H. B. Brady var. fimbriata Sidebottom, Royal
Micros. Soc. Jour., 1918, p. 147, pl. 5, fig. 23.
Cushman, U. S. Natl. Mus. Bull. 161, pt. 3, p. 49, pl. 13, figs.
9, 10, 1942.

A single specimen of this form was found at Rongelap

463. The wall is covered by rather coarse spines
throughout. The variety is unique in its extreme
attenuation.

Uvigerina proboscidea Schwager
Plate 88, figure 18

Uvigerina proboscidea Schwager, Novara-Exped., Geol. Theil,
Band 2, p. 250, pl. 7, fig. 96, 1866.
Cushman, U. S. Natl. Mus. Bull. 161, pt. 3, p. 49, pl. 14, figs.
1-4, 1942,

This species described from the Pliocene of I"ar
Nicobar occurs commonly in the deeper-water samples
of Bikini and rarely at Eniwetok. In ornamentation
it is similar to U. ampullacea H. B. Brady, but differs
in shape of test, being more robust and compact, snd
not attenuated toward the apertural end.

Uvigerina proboscidea var., vadescens Cushman
Plate 88, figure 17

Uvigerina proboscidea Schwager var. vadescens Cushman, Cushe
man Lab, Foram. Research Contr., v. 9, p. 85, pl. 8, figs. 14,
15, 1933; U. S. Natl. Mus. Bull. 161, pt. 3, p. 50, pl. 14, figs.
5-9, 1942.

This variety occurs in a number of deep-water samples
at Bikini and Eniwetok, but is abundant at only a few
stations. It was described from 21 fathoms, Guam
Anchorage, Ladrone Islands.

Genus SIPHOGENERINA Schlumberger, 1883
Siphogeneriné, dimorpha var. pacifica Cushman
Plate 88, figure 22

Siphogenerina dimorpha (Parker and Jones) var. pacifica Cush-
man, U. 8, Natl. Mus. Proc., v. 67, art. 25, p. 13, pl. 2, fig. 9;
pl. 3, figs. 6a, b, 1926; idem, Bull. 161, pt. 3, p. 53, pl. 15,
fig. 4, 1942.

Sagrina dimorpha H. B. Brady (part), Challenger Rept., Zoology,
v. 9, p. 582, pl. 76, figs. 1-3, 1884.

Single typical specimens were found at Bikini 1175
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and Eniwetok 119. This small species is characterized
by its cancellated wall and the depressions along the
base of the chambers at the sutures.

Siphogenerina raphana (Parker and Jones)

Plate 88, figures 23, 24

Uvigerina (Sagrina) raphanus Parker and Jones, Philosophical
Trans., v. 155, p. 364, pl. 18, figs. 16, 17, 1865.

Sagrina raphanus H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 585, pl. 75, figs. 21-24, 1884.

Siphogenerina (Sagrina) raphanus Egger, K. bayer. Akad. Wiss.,
Math.-naturh. Abt., Abh., X1. 2, Band 18, p. 317, pl. 9,
fig. 36, 1893.

Siphogenerina raphanus Cushman, U. S. Natl. Mus. Proec., v.
67, art. 25, p. 4, pl. 1, figs. 1-4; pl. 2, figs. 1-3, 10; pl. 5, figs.
1, 2, 1926; idem, Bull. 161, pt. 3, p. 55, pl. 15, figs. 6-9, 1942.

Siphogenerina raphanus (Parker and Jones) var. costulata Cush-
man, idem, Proe., v. 51, p. 662, 1917; idem, Bull. 100, v.
4, p. 281, pl. 56, fig. 6, 1921.

Siphogenerina costata Schlumberger, Feuille Jeun. Nat., ann. 13,
p. 118, fig. B, 1883.

This species is recorded from numerous loealities in
fairly shallow warm water. The figured specimens
illustrate the difference between microspheric and

megalospheric forms.

Genus SIPHONODOSARIA A. Silvestri; 1924
Siphonodosaria abyssorum (H. B. Brady)
Plate 88, figure 26

Nodosaria abyssorum H. B. Brady, Quart. Jour. Micros. Sci., v.
21, p. 63, 1881.
Nodosaria (?) abyssorum H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 504, pl. 63, figs. 8, 9, 1884.
This species was described from 1825 fathoms in the
South Pacific, southwest of Juan Fernandez. A few
typical specimens occur in the core at Bikini 1176.

Siphonodosaria lepidula (Schwager)
Plate 88, figures 27, 28

Nodosaria lepidula Schwager, Novara-Exped., Geol. Theil, v. 2,
p. 210, pl. 5, figs. 27, 28, 1866.

Siphonodosuria lepidula van der Sluis and de Vletter, Ned. Akad.
Wetenschappen Proe., v. 45, p. 1014 (list), 1942.

This species described from the Pliocene of Kar Nico-
bar also occurs in the core at Bikini 1176, and is fairly
common. Two specimens are figured to show the varia-
tion in ornamentation.

Genus ANGULOGERINA Cushman, 1927
Angulogerina albatrossi var. ornata Cushman
Plate 88, figure 20

Angulogerina albatrossi Cushman var. ornata Cushman, Cushman
Lab. Foram. Research Contr., v. 8, p. 45, pl. 6, figs. 13, 14,
1932; U. S. Natl. Mus. Bull. 161, pt. 3, p. 57, pl. 15, figs.
10, 11, 1942.

Rare specimens from Bikini and Eniwetok are referred
to this variety, although differing somewhat in having
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an elongated apertural neck and rather prominent
trilateral keels extending up onto the necl-.

Genus TRIFARINA Cushman, 1927
Trifarina bradyi Cushman
Plate 88, figure 21

Trifarina brady: Cushman, U. S. Natl. Mus. Bull. 104, pt. 4, p.
99, pl. 22, figs. 3-9, 1923; idem, Bull, 161, pt. 3, p. 59, pl. 15,
figs. 13a, b, 1942.

Rhabdogonium tricarinatum H. B. Brady (not Veaginulina iri-
carinata D’Orbigny), Challenger Rept., Zoolcgy, v. 9, p. 525,
pl. 67, figs. 1-3, 1884.

Triplasia tricarinata Cushman (not Vaginuline iricarinate
D’Orbigny), U. 8. Natl. Mus. Bull. 71, pt. 3, p. 62, pl. 39,
fig. 2, 1913.

This cosmopolitan species occurs rarely at Bikini and
Eniwetok. Specimens are shorter and proportionately
broader than the types.

Family ELLIPSOIDINIDAE
Genus PLEUROSTOMELLA Reuss, 1860
Pleurostomella bolivinoides Schubert
Plate 88, figure 29

Pleurostomella bolivinoides Schubert, Geol. Reichsanstalt Abh.,
v. 20, pt. 4, p. 58, figs. 4a, b (in text), 1911.
Thalmann, Eclogae geol. Helvetiae, v. 30, p. 337, pl. 21, figs.
1a, b, 1937.
Pleurostomella sp. nov. Schubert, Geol. Reichsanstalt Abh.,
Band 20, pt. 4, p. 57, figs. 4a, b (in text), 1911.
Pleurostomellu schuberti Cushman and Harris, Cushman Lab.
Foram. Research Contr., v. 3, p. 133, pl. 25, fgs. 29a, b, 1927.
A single typical specimen was found at 5-7’/ in the
core at Bikim 1176. The species was described from
late Tertiary sediments in the Bismarck Archipelago
and recorded from 375 fathoms in the Philippines.

Genus PARAFISSURINA Parr, 1947
"Parafissurina sp.
Plate 88, figure 25
A single specimen belonging in this genus was found
at the bottom of the core at Bikini 1176. It is some-
what similar to figures of P. ventricosa (Silvestri) (1903,
p. 10, text figs. 6a—e) from the Miocene of Italy.
Family ROTALIIDAE
Genus SPIRILLINA Ehrenberg, 1843
Spirillina decorata H. B. Brady
Plate 88, figures 32, 33

Spirillina decorata H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 633, pl. 85, figs. 22-25, 1884.

Test with the dorsal side flattened or slightly con-
cave, ventral side convex, periphery acite; chamber
with the coils increasing very gradually in width as
added, slightly involute on the ventral side; suture
distinct, depressed on the ventral side; wall on the
dorsal side with fine, generally radiate markings, more
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definite and coarser on the ventral side, and somewhat
depressed ; aperture at the end of the tubular chamber.
Diameter of present specimens up to 0.35 mm.

A few specimens may be referred to this decidedly
variable species.

Spirillina decorata H. B. Brady var. of Sidebottom
Plate 88, figure 35

Spirillina decorata H. B. Brady, var. Sidebottom, Manchester
Lit. Philos. S8oc. Mem. and Proc., v. 52, no. 13, p. 8, pl. 2,
figs. 6a, b, 1908.

A very few specimens from Rongelap and Bikini re-
semble the form recorded by Sidebottom from the
Island of Delos. The wall is radially ornamented, like
S. decorata, but the peripheral spines vary from small
and numerous, as in the specimen figured by Side-
bottom, to fewer and more prominent, as in the speci-
men figured here.

Spirillina inaequalis H. B. Brady
Plate 88, figures 36, 37

Spirillina inaequalis H. B. Brady, Quart Jour. Micros. Sci., v. 19,
p- 278, pl. 8, figs. 25a, b, 1879; Challenger Rept., Zoology,
v. 9, p. 631, pl. 85, figs. 8-11, 1884.
Specimens of this widely distributed Indo-Pacific
species are very rare in these collections.

Spirillina tuberculato-limbata Chapman
Plate 88, figure 34
Spirillina tuberculato-limbate Chapman, Linnean Soc. Jour.,
Zoology, v. 28, p. 11, pl. 1, figs. 8a—c, 1899.

Two specimens, from Bikini 819 and Eniwetok 298,
were found of this species described from the Funafuti
borings. On one side the suture is obscured by the
papillate ornamention and on the other side the suture
is strongly limbate.

Spirillina vivipara var. densepunctata Cushman
Plate 88, figure 31
Spiriliina vivipara Ehrenberg var. densepunctata Cushman, U. S.
Natl. Mus. Bull. 104, pt. 8, p.4, pl. 1, figs. 5a, b, 1931.

This variety differs from the typical form in the
broader coils that are ornamented by very numerous,
fine, and evenly spaced perforations. Diameter 0.28
to 0.35 mm.,

The types of this variety are from 7 feet, Largo
Shoal, San Juan Harbor, Puerto Rico, and it is also
recorded from Rio de Janeiro Harbor, Brazil. Rare
specimens from Rongerik Atoll seem identical.

Spirillina vivipara var. revertens Rhumbler
Plate 88, figure 30

Spiriilina vivipara Ehrenberg var. reveriens Rhumbler, Jahrb.
Zool., Abt. Syst., Band 24, p. 32, pl. 2, figs. 8-10, 1906;
Foram. Plankton-Exped., pt. 1, pl. 5, fig. 8; pl. 6, figs. 7-10,
1911; idem, pt. 2, p. 430, 1913.
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Variety differing from the typical in a thicker test
and in having the last portion of the final whorl slightly
bent under on the ventral side.

The types of this variety are from off Laysan,
Chatham Islands. It is recorded from a number of
localities in the Pacific but is very rare in our material.

Genus CONICOSPIRILLINA Cushman, 1927
Conicospirillina semi-involuta Cushman

Plate 88, figure 38
Conicospirillina semi-tnvoluta Cushman, Cushman Lab. Foram.
Research Contr., v. 9, p. 86, pl. 8, figs. 19a-¢, 1933.
A single specimen of this species described from 40 to
50 fathoms off Fiji was found at Sta. 51, 111 feet, in the
lagoon at Rongerik.

Conicospirillina sp.
Plate 88, figure 39

Very rare specimens represent a small, low, scalelike
species of Conicospirillina. The wall is thin and trans-
parent and the spiral suture indistinct. The periphery
is acute and the ventral side depressed in the middle.

Genus PATELLINA Williamson, 1858

Patellina advena Cushman

Patellina advena Cushman, U. 8. Geol. Survey Prof. Paper 129-F,
p. 135, pl. 31, fig. 9, 1922.

Test plano-convex, variable in relative height, the
earliest portion of one or more undivided tubular whorls
of greatest extent in the microspheric form, later portion
composed of chambers spirally arranged, the length of
the earliest chambers often more than a half whor' but
in the adult usually reduced to a half whorl in length,
the latest portion in gerontic specimens sometimes
showing a tendency to become undivided and tubular;
chambers partially divided by numerous internal septa,
visible from the exterior and forming a radiating pat-
tern; ventral side with numerous radiating lines; wall
calcareous, fairly thin, finely perforate; aperture on the
ventral side near the middle, a rounded opening into the
ventral face. Diameter of present specimens up to
0.23 mm.

This species occurs in both the Atlantic and Pacific.
It is very rare in the present material from Bikini and
Rongerik.

Patellina advena var. altiformis Cushman
Plate 89, figure 1

Patellina advena Cushman var. altiformis Cushman, Cushman
Lab. Foram. Research, Contr., v. 9, p. 87, pl. 9, figs. 8a, b,
1933.

Variety differing from the typical form in the very
high, pointed conical test.
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The types of the variety are from 40 to 50 fathoms off
Fiji, the only previous record. It is interesting to find
a single specimen at Rongelap 463.

Genus PATELLINELLA Cushman, 1928
Patellinella fijiana Cushman
Plate 89, figure 2

Paiellinelle fijiana Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 87, pl. 9, figs. 7a, b, 1933,

The types of this species are from off Nairai, Fiji.
Single specimens were found at Bikini 818 and Rongelap
462. The species is characterized by its spinose wall,
except over the ventral surface of the last two chambers,
where it is smooth and polished.

Patellinella inconspicua (H. B. Brady)
Plate 89, figure 4

Textularia inconspicua H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 357, pl. 42, figs. 6a-c, 1884.

Patellinella inconspicue Cushman, Cushman Lab. Foram.
Research Contr., v. 4, p. 5, pl. 1, figs. 8a-c, 1928.

Test small, conical but somewhat compressed lat-
erally, earliest stage with a short, spiral chamber in the
microspheric form, remainder of the test with two
chambers making up each whorl, periphery rounded,
ventral face concave; chambers distinct but not inflated,
increasing rather rapidly but evenly in size as added;
sutures distinct, not depressed; wall smooth; aperture
8 semi-elliptical depression at the inner border of the
ventral face of the last-formed chamber. Height up to
0.23 mm, breadth 0.20 mm, thickness 0.15 mm.

The records for this species are from the Pacific and
Australian regions. It is rare in the material from
Rongerik, Eniwetok and Rongelap but occurs in several
samples.

Patellinella jugosa (H. B. Brady)

Plate 89, figure 3

Textularia jugosa H. B. Brady, Challenger Rept., Zoologv, v. 9,
p- 358, pl. 42, figs. 7a,b, 1884.

Textularia inconspicus H. B. Brady var. jugosa Millett, Royal
Micros. Soc. Jour., 1898, p. 558, pl. 7, figs. 2a,b.

A single specimen from Rongerik 12 in 120 feet is the
only one found. It is not entirely typical but is like
others found in the Fiji and Caroline Islands. With
more material it may prove to be a new species.

Genus DISCORBIS Lamarck, 1804
Discorbis concinna (H. B. Brady)
Plate 89, figures 12, 13

Discorbina concinna H. B. Brady, Challenger Rept., Zoology, v
9, p. 646, pl. 90, figs. 7, 8, 1884.

Discorbis concinna Cushman, U. 8. Natl. Mus. Bull. 71, pt. 5,
p. 16, pl. 5, fig. 3, 1915; idem, Bull. 104. pt. 8, p. 21, 1931.

Test small, plano-convex, dorsal side rather evenly

BIKINI AND NEARBY ATOLLS, MARSHALL ISLANDS

convex, ventral side flattened or somewhat concave,
periphery subacute but not keeled, two or more whorls
in the adult; chambers few, about four in the adult
whorl, slightly inflated, the final one makiry up nearly
one-half of the periphery; sutures distinct, slightly de-
pressed, very strongly curved; wall smooth, distinctly
perforate; aperture ventral, beneath a distinct lip-like
projection of the ventral border of the last-formed
chamber. Diameter 0.25 to 0.35 mm.

This is apparently an Indo-Pacific species from the
records. Specimens are fairly common in some of the
samples. They are characterized by a circular test
with narrow arcuate chambers, and the wall sometimes
polished.

Discorbis crustata Cushman

Plate 89, figure 6

Discorbis crustaia Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 88, pl. 9, figs. 4a—c, 1933.
This species described from 24 fathoms, Nairai, Fiji,
occurs in typical form, but rarely, at all four atolls.
It is distinctive in its polished wall.

Discorbis frustata Cushman

Plate 89, figure 5
Discorbis frustata Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 88, pl. 9, figs. 2a—c, 1933.
The types are from off Fiji in 40 to 50 fathoms, the
only previous record. It is extremely rare, occurring
only at Rongerik 51 and 80.

Discorbis micens Cushman
Plate 89, figures 8, 9

Discorbis micens Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 89, pl. 9, figs. ba—c, 1933.

The types are from off the Paumotu Islands in 675
fathoms and it has not been recorded from shallow
water. A number of specimens with a rounded pe-
riphery seem to be very close to this species. As com-
pared with D. concinne (H. B. Brady) thir species has
an elongate test, with only four chambers in the last
whiorl, and the last chamber is easily discernible.

Discorbis opima Cushman
Plate 89, figures 10, 11

Discorbis opima Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 88, pl. 9, figs. 3a~c, 1933.

The types are from 24 fathoms, off Nairai, Fiji. Tt
is a common spectes in the Pacific and occurs in a num-
ber of samples from all the atolls. It is characterized
by a rounded periphery, very coarse perforations, and
limbate dorsal sutures.
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Discorbis patelliformis (H. B. Brady)

Plate 89, figure 7
Discorbina patelliformis H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 647, pl. 88, figs. 3a—c; pl. 89, figs. 1a—c, 1884,
Discorbis patelliformis Cushman, U. 8. Natl. Mus. Bull. 71, pt.
5, p. 17, pl. 5, figs. 5a~c, 1915,

Fairly coramon specimens of this high-spired species
occur at all four atolls. They vary considerably in
height and acuteness of the spire but exhibit the radial
ornamentation of the ventral side typical of this species.

Discorbis rugosa (D’Orbigny)
Plate 89, figure 14

Rosalina rugosa D’Orbigny, Voyage dans I’ Amérique méridionale,
tome 5, pt. 5, Foraminiféres, p. 42, pl. 2, figs. 12-14, 1839.

Discorbina rugosa H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 652, pl. 87, figs. 3a—c; pl. 91, figs. 4a~c, 1884.

A few specimens, mostly immature, of this widely
recorded species were found at all four atolls. They
are large and are distinguished by their very coarsely
perforate wall and charabers which are flat on the dorsal
surface and inflated ventrally.

Discorbis subbertheloti Cushman
Plate 89, figure 15

Discorbis bertheloti H. B. Brady (part) (not D’Orbigny), Chal-
lenger Rept., Zoology, v. 9, p. 650, pl. 89, figs. 10a, b, 1884.

Discorbis subbertheloti Cushman, Carnegie Inst. Washington
Pub. 342, p. 33, pl. 10, fig. 1, 1924,

Test attached, plano-convex, early chambers in a
low spire, composed of about two and a half whorls,
periphery subacute to rounded; chambers distinct,
four to five in the adult whorl, slightly if at all inflated,
increasing rapidly in size as added, slightly keeled on
the ventral side; sutures distinct, very slightly depressed
strongly curved both on the dorsal and ventral sides;
wall thin, very finely but distinctly perforate; aperture
a curved slit on the ventral margin of the last-formed
charaber. Diameter about 0.45 mm.

The types of this species are from rather shallow
water off Samoa. It is evidently a species of com-
paratively warm, shallow waters. Specimens referable
to it occurred in a number of the samples. It is
characterized by very fine perforations, and a flattened
dorsal surface.

Discorbis tuberocapitata (Chapman)
Plate 89, figure 16

Discorbina tuberocapitata Chapman, Linnean Soc. Jour., Zoology,
v. 28, p. 11, pL 1, figs. 9a~c, 1899,

Discorbis tuberocapitatea Chapman, Annals and Mag. Nat,
History, 11th ser., v. 11, p. 100 (list), 1944.

This species occurs fairly commonly at Rongelap.
It was described from Funafuti Atoll and recorded as
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better developed on the outer part of the reef tl'~n in
the lagoon. It was also found in the Funafuti boring.

Genus LAMARCKINA Berthelin, 1881
Lamarckina scabra (H. B, Brady)
Plate 89, figure 17

Pulvinulinag oblonga var. scabra H. B. Brady, Challenger Rept.,
Zoology, v. 9, p. 689, pl. 106, figs. 8a—c, 1884.
Lamarckina scabra Cushman, Cushman Lab. Foram. Research
Contr., v. 2, pt. 1, p. 13, 1926.
A single specimen was found at Bikini 1175 ¢t 592
fathoras. The species was described from 155 fathoms
in Torres Strait.

Genus HERONALLENIA Chapman and Parr, 1931
Heronallenia sp. o
Plate 89, figure 18

An apparently undescribed species of Heronallenia is
represented by a very few specimens frora Enivetok,
Bikini and Rongelap. It is sroall, 0.25 to 0.30 mm,
compressed, and slightly arched with the dorsal side
convex and the ventral side concave; the periphery is
subacute. The chambers are few and rapidly increase
in size as added. The sutures are distinct and curved
on the dorsal side. The wall is thin, translucent, finely
punctate on the dorsal side, and ornamented by fine
lines radiating out from the umbilicus on the ventral
side. It is distinctive in its few chambers very revidly
increasing in size.

Genus GYROIDINA D’Orbigny, 1826
Gyroidina soldanii D’'Orbigny
Plate 89, figure 19

Gyroidina soldanii D’Orbigny, Annales sci. nat., tome 7, p. 278,
no. 5; Modgles, no. 36, ii¢ livraison, 1826.

Parker, Jones, and H. B. Brady, Annals and Mag. Nat,
History, 3d ser., v. 16, p. 25, pl. 3, fig. 86, 1865; idem, 4th
ser., v. 8, p. 176, pl. 12, fig. 151, 1871.

Cushman, U. 8. Natl. Mus. Bull. 104, pt. 8, p. 38, pl. 8, figs.
3-8, 1931.

Rotalia soldanii H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 706, pl. 107, figs. 6, 7, 1884.

Specimens from Bikini and Eniwetok have been com-
pared with topotypes from Rimini, Italy, and seem
identical.

Genus EPONIDES Montfort, 1808
Eponides tenera (H. B. Brady)
Plate 89, figure 20

Truncatulina tenera H. B. Brady, Challenger Rept., Zoolog7, v. 9,
p. 665, pl. 95, figs. 11a—c, 1884.

Eponides tenera Cushman, Scripps Inst. Oceanography Bull,
Tech. ser., v. 1, no. 10, p. 163, pl. 5, figs. 6, 7, 1927,

Typical specimens were found in several Bikini
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samples and at Epiwetok 119. The species was
described from the west coast of Patagonia.

Genus OSANGULARIA Brotzen, 1940
Osangularia bengalensis (Schwager)
Plate 89, figure 21

Anomalina bengalensis Schwager, Novara-Exped., Geol. Theil,
Band 2, p. 259, pl. 7, fig. 111, 1866.

Parrella bengalensis Finlay, Royal Soc. New Zealand Trans.,
v. 68, p. 523, 1939.

Single typical specimens of this species described
from the Pliocene of Kar Nicobar were found in Bikini
core 1176, at a depth of 1 to 2 inches in the core, and at
Bikini 1172,

Genus®ROTALIA Lamarck, 1804
Rotalia cf. R. beccarii var. tepida Cushman
Plate 89, figure 22

Rotalia beccarii (Linné) var. fepidea Cushman, Carnegie Inst.
Washington Pub. 344, p. 79, pl. 1, 1926.

Fairly common specimens from Eniwetok, Rongelap,
and Rongerik seem very close to, if not identical with
this variety known from warm, shallow waters of the
West Indian region. Most of the Pacific specimens
have 6 rather than 7 chambers in the last whorl.

Genus HOGLUNDINA Brotzen, 1948
Hoéglundina elegans (D’Orbigny)
Plate 89, figure 23

Epistomina elegans (D’Orbigny) Cushman, U. 8. Natl. Mus.
Bull. 104, pt. 8, p. 65, pl. 13, figs. 6a~c, 1931.
A few well-developed and typical specimens occur at
several deep-water stations at Bikini and at Eniwetok
119, at 500 fathoms.

Genus POROEPONIDES Cushman, 1944
Poroeponides cribrorepandus Asano and Uchio
Plate 89, figures 24, 25

Poroeponides cribrorepandus Asano and Uchio, in Asano, Ilus-
trated Catalogue of Japanese Tertiary Smaller Foraminifera,
pt. 14, Rotaliidae, p. 18, figs. 134, 135, 1951.

Eponides repanda Cushman and Kellett (not Fichtel and Moll),
U. 8. Natl. Mus. Proc., v. 75, art. 25, p. 11, pl. 4, figs. 7a-c,
1929,

Test large, biconvex, ventral side more strongly
so than the dorsal, periphery slightly lobulate, limbate,
blunt; chambers distinet, 6 to 9 in the last-formed
whorl, gradually increasing in size as added, later ones
very slightly inflated ; sutures distinct, limbate, oblique
.on the dorsal side, radial on the ventral side, last one
or two ventral sutures depressed instead of limbate;
wall very finely perforate, usually roughened in front
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of the aperture;apertures of two kinds, a low, arched
opening under the edge of the last-formed chamber,
extending from the periphery to the umbilicus, and a
series of evenly spaced pores over the apertural face.
Diameter 1.00 to 1.50 mm, thickness 0.55 to 0.85 mm.

This species differs from P. lateralis (Terquem) in
its more regular form with chambers not becoming
long and arcuate, and in being more strongly convex
on the ventral than on the dorsal side. In its general
shape and limbate sutures it rather close'y resembles
specimens in the Cushman Collection referred to
Eponides repandus (Fichtel and Moll) from the Bay
of Naples, Italy (Cushman Coll. 12844). One of these
shows a single supplementary pore on the apertural
face. It is our opinion that the genus Poroeponides,
being based upon a character that may be found in
varying degrees even within a single spec’es, is there-
fore inadequate as a genus. However, until more is
learned of the cause of development of supplementary
apertural pores, we are continuing to use Poroeponides
for those forms that differ from Eponides in the presence
of supplementary pores on the apertural face.

There seem to be two forms of this species, both of
which are figured. The larger form is r~ore regular
in outline with a small apertural face and consequently
fewer pores. The smaller form tends to be irregular in
shape with a large flaring apertural facs and more
supplementary pores. The two forms seem to. grade
into one another.

Genus EPISTOMAROIDES Uchio, 195%
Epistomaroides polystomelloides (Parker and Jones)
Plate 89, figure 26

Discorbina polystomelloides Parker and Jones, Philos. Trans.,
1865, p. 421, pl. 19, fig. 8.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 652, pl. 91,
fig. 1, 1884,
Epistomaroides polystomelloides Uchio, Japanese Jour. Geol.
Geogr., v. 22, p. 158, pl. 7, figs. 1-3, 1952.

A few specimens from Rongelap, Bikini, and Ron-
gerik, and more abundant ones from Eniwetok seem
to be the same as this Indo-Pacific species.

Genus MISSISSIPPINA Howe, 1930
Mississippina concentrica (Parker and Jones)
Plate 89, figure 27

Pulvinulina concentrica Parker and Jones, Ms., in H. B. Brady,
Linnean Soc. London Trans.,, v. 24, p. 470, pl. 48, figs.
14a, b, 1864.

H. B. Brady, Challenger Rept., Zoology, v. 9, p. 686, pl. 105,
figs. la—c, 1884

Eponides concentrica Cushman, U. 8. Natl. Mus. Bull. 104,
pt. 8, p. 43, pl. 9, figs. 4, 5, 1931.

Colom, Inst. Espafiol Oceanografia, Notas y Restimenes,
ser. 2, no. 108, p. 39, pl. 7, figs. 136, 137, 194°.
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Mississippina concentrica Chapman, Royal Soc. South Australia
Trans., v. 65, p. 174, 1941.
Said, Cushman Lab. Foram. Research Special Pub. 26, p. 37,
pl. 4, fig. 1, 1949.

Rare specimens were found in the following deep-
water samples: Bikini 814, 817, 818, and Rongelap 456.
The species was recorded by H. B. Brady from various,
mostly deep-water, samples in the Atlantic, Mediter-
ranean and South Pacific.

Genus PAUMOTUA Loeblich, 1952
Paumotua terebra (Cushman)
Plate 89, figure 28

Eponides terebra Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 89, plL. 10, figs. 1a—c, 1933.

Paumotua terebra Loeblich, Washington Aecad. Sci. Jour., v. 42,
No. 6, p. 193, fig. 1, 1952.

Three specimens were found at Bikini 817 in 114
fathoms. The present specimens show an opaque
band close inside the periphery on the ventral side,
and the ventral openings, although not as numerous
or regular as in the holotype, are distributed along
this band. The Bikini specimens are more strongly
compressed than the types from Anu Anuraro Atoll,
Paumotu Islands, 405 fathoms.

Genus SIPHONINA Reuss, 1849
Siphonina tubulosa Cushman
 Plate 89, figures 29, 30

Siphonina tubulosa Cushman, Carnegie Inst. Washington Pub.
342, p. 40, pl. 13, figs. 1, 2, 1924; U. 8. Natl. Mus. Proc., v.
72, art. 20, p. 10, pl. 1, figs. 3, 5, 1927.

Truncatulina reticulate H. B. Brady (part) (not Czjzek), Chal-
lenger Rept., Zoology, v. 9, p. 669, pl. 96, figs. 5-7 (not fig.
8), 1884.

Test compressed, keeled, the last-formed whorl con-
sisting of three or four chambers; sutures slightly
depressed ; wall with numerous, short, tubular projec-
tions and the periphery with a border of longer projec-
tions of varying length; aperture somewhat com-
pressed with a short, tubular neck and widely flaring lip.
Maximum diameter 0.50 mm, usually less.

The types are from off Samoa. 'Rare specimens occur
in our material.

Genus SIPHONINOIDES Cushman, 1927
Siphoninoides echinata (H. B. Brady)
Plate 89, figures 31, 32

Planorbulina echinata H. B. Brady, Ql.lart. Jour. Micros. Sci., v.
19, p. 283, pl. 8, figs. 31a—c, 1879.

Truncatulina echinata H. B. Brady, Challenger Rept., Zoology, v.
9, p- 670, pl. 96, figs. 9-14, 1884.

Siphonina echinata Cushman, U. 8. Natl. Mus. Bull. 71, pt. 5,
p. 42, pl. 18, figs. 1-4, 1915.
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Siphoninoides echinata Cushman, Cushman Lab. Foram. Re~
search Contr., v. 3, p. 77, pl. 16, figs. 12a—c, 1927; U. 8. Natl.
Mus. Proc., v. 72, art. 20, p. 13, pl. 4, figs. 7, 8, 1927,

Test mnearly spherical, composed of about two
irregular whorls, the last-formed one consisting of
about four chambers; wall coarsely punctate, thick,
smooth except for a few blunt, spinose projections;
aperture a short tube with a circular opening and slight
Iip. Diameter up to 0.40 mm.

This is a widely distributed species in the Indo-
Pacific region and occurs also in the Atlantic. It
occurred in a number of the samples but only rare'y.

Genus BAGGINA Cushman, 1926

Baggina philippinensis (Cushman)

Pulvinulina hauerii H. B, Brady (part) (not D’Orbigny), Chal-
lenger Rept., Zoology, v. 9, p. 690, pl. 106, fig. 7 (not f'=. 6),
1884.

Pulvinulina philippinensis Cushman, U. 8. Natl. Mus. Bull. 100,
v. 4, p. 331, pl. 58, fig. 2, 1921,

Baggina philippinensis LeRoy, Colorado School of Mines Qnart.,
v. 36, no. 1, p. 84, pl. 6, figs. 36, 37, 1941,

Cushman and Todd, Cushman Lab. Foram. Research Contr.,
v. 20, p. 104, pl. 17, figs. 1-3, 1944.

Discorbis allomorphineides Cushman (not Reuss), U. S. Natl.

Mus. Bull. 100, v. 4, p. 306, pl. 58, fig. 1, 1921.

A single typical specimen was found at Bikini 1174
(111“211).

Baggina philippinensis var. pilulifera Cushman and Todd

Plate 89, figure 33

Baggina philippinensis (Cushman) var. pilulifera Cushman and
Todd, Cushman Lab. Foram. Research Contr., v. 20, p.
105, pl. 17, figs. 4a~c, 1944.

A specimen from Bikini 815 in 55 fathoms s~ems
identical with this variety in having a series of knohs of
clear shell material in front of the aperture. The only
other record for this form was from Recent dredgings,
12% miles east of Cape Byron, Australia.

Family PEGIDIIDAE
Genus PEGIDIA Heron-Allen and Earland, 1928
Pegidia dubia (D’Orbigny)

Rotalia dubia D’Orbigny, Annales sci. nat., v. 7, p. 274, nn. 34,
1826.
Fornasini, Accad. sci. Ist. Bologna Mem., ser. 6, v. 5, p. 46,
pl. 1, figs. 14, 14a, b, 1908.
Pegidia dubia Heron-Allen and Earland, Royal Micros. Soc.
Jour., 1928, p. 290, pl. 1, figs. 8-15.

A single typical specimen was found at Bikini 1461,
dredged at 44 to 25 fathoms on the outer slops of
Bikini Atoll. This species was described from Mauritius
and recorded as rare from the Kerimba Archipelago,
the Java Sea, and the Philippines.
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Genus SPHAERIDIA Heron-Allen and Earland, 1928
Sphaeridia papillata Heron-Allen and Earland
Sphaeridia papillata Heron-Allen and Earland, Royal Micros.

Soc. Jour., 1928, p. 294, pls. 2, 3, figs. 27-37.
A single specimen was found in Bikini lagoon at
105 feet. It is known from the Kerimba Archipelago
and Mauritius.

Genus RUGIDIA Heron-Allen and Earland, 1928
Rugidia corticata (Heron-Allen and Earland)
Plate 89, figure 34

Sphaeroidina corticata Heron-Allen and Earland, Zool. Soc.
London Trans., v. 20, pt. 17, p. 681, pl. 51, figs. 14-18, 1915,

Rugidia corticata Heron-Allen and Earland, Royal Micros.
Soc. Jour., 1928, p. 289, pl. 1, figs. 5-7.

Test irregular in shape, one side flattened, the other
strongly convex, composed in the adult of three or
four visible, subglobular chambers; wall thick, coarsely
punctate, covered with irregular cortications giving a
rough appearance; apertures along the sutures on the
convex side. Diameter up to 0.25 mm.

This species is known only from the Indo-Pacific
region. Specimens from several samples seem like the
figures of this species except that almost all have but
three chambers.

Rugidia? spinosa Cushman, n. sp.
Plate 89, figures 35-37

Test small, irregular in shape, one side formed of the
last two chambers, strongly convex, the other side
usually somewhat angled; chambers in the adult
globular, increasing very rapidly in size as added;
sutures of the later portion depressed; wall of the
pointed portion with irregular raised areas generally
elongate toward the point of the test, in the globular
chambers irregular in shape; aperture a very small,
rounded opening near the inner margin of the chamber.
Diameter up to 0.30 mm.

Holotype (USNM 548542) from Rongerik lagoon,
85 feet, 11°23’35"" N., 167°28'35"" E. (Rik 54).

This species is a puzzling one and is referred to this
genus with considerable question. It differs from R.
corticata (Heron-Allen and Earland) in the pointed
early chambers, different surface ornamentation and
the very small rounded apertures.

Family AMPHISTEGINIDAE
Genus AMPHISTEGINA D'Orbigny, 1826
Amphistegina madagascariensis D’Orbigny
Plate 90, figures 1, 2

Amphistegina madagascariensis D’Orbigny, Annales sci. nat.,
tome 7, p. 304, no. 5, 1826.
Fornasini, Accad. sci. Ist. Bologna Rend., v. 7, p. 3, pl. 2,
figs. 5a-c, 1903.
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Cushman, Carnegie Inst. Washington Pub. 342. p. 49, pl. 17,
fig. 3, 1924.
Amphistegina lessonii D’Orbigny var. madagascariensts Cush-
man, U, S, Natl. Mus. Bull. 100, v. 4, p. 372, 1921,

Test large, slightly carinate, strongly but unequally
biconvex, umbonal region of the ventr:l side very
convex, of clear shell material; chambers fairly distinet,
few in number, not inflated; sutures strcagly curved,
often slightly angular in the middle, usually flush
with the surface; wall smooth except or the ventral
side near the aperture where it is spinose; aperture
on the ventral side of the last-formed chamber. Diam-
eter up to 1.65 mm.

The types of this species were from off Madagascar.
It is very abundant in the present collections. It has
probably been referred to many times es A. lessonii
D’Orbigny (1826, p. 304, pl. 17, figs. 1-4) which, how-
ever, is a thinner form with more numerous chambers
per whorl. It is a species of the shallow, warm waters
of the Indo-Pacific. In the Marshall Islends it occurs
abundantly in the lagoons and down to mo-erate depths
on the outer slopes of the reefs, comprising in some
samples as much as 80 percent of the foraminifera
present. In the deep-water samples the species is
present but much less abundantly and the specimens
are very much smaller.

Amphistegina radiata (Fichtel and Moll)
Plate 90, figure 3

Nautilus radiatus Fichtel and Moll, Testacea microscopica, p.
58, pl. 8, figs. a—~d, 1798.

Amphisteging radiata Said, Cushman Lab. Foram. Research
Special Pub. 26, p. 38, pl. 4, fig. 10, 1949.

Typical specimens of this species descr’bed from the
Red Sea were found in deep waters off Bikini and
Eniwetok.

Amphistegina radiata var. papillosa Said
Plate 90, figures 5, 6

Amphistegina radiata (Fichtel and Moll) var. papillose Said,
Cushman Lab. Foram. Research Special Pub. 26, p. 39,
pl. 4, fig. 12, 1949.

Amphistegina radiata Cushman (part) (not Fichtel and Moll),
Carnegie Inst. Washington Pub. 342, p. 49, pl. 17, fig. 2
(not fig. 1), 1924,

Hofker, Resultats Sci. Voyage Indes Orientales Neerlandaises,
tome 2, fase. 1, p. 6, pl. 1, figs. 8-10, 1930.

Amphistegina lessonit Dakin (not D’Orbigny), Ceylon Pearl

Oyster Fish. Rept., v. 5, p. 240, pl. 1, fig. 13, 1906.

Variety differing from the typical form in its orna-
mentation, which consists of 2 or more rows of papillae
between adjacent sutures on both sides of the test.
Some papillae are joined together into short raised
ridges. The present specimens include both plano-
convex and biconvex forms. Diameter as much as
1.00 mm, thickness as much as 0.50 mm.
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With a large series of specimens it is possible to find
almost every gradation between the typical form and
this papillose variety. Nevertheless, theé ornamental
form seems worthy of distinction and so arbitrary
limits have been set. In the Marshall Islands the
variety is much more abundant than the typical form.

Amphistegina radiata var. venosa (Fichtel and Moll)
Plate 90, figure 7

Nautilus venosus Fichtel and Moll, Testacea microscopica, p. 59,
pl. 8, figs. e-h, 1798.
Amphistegina radiata (Fichtel and Moll) var. venosa Said, Cush-
man Lab. Foram. Research Special Pub. 26, p. 39, pl 4,
fig. 11, 1949.
This smooth, unornamented variety, having fewer
chambers than the typical form, is found rarely at
Bikini.

Amphistegina radiata (Fichtel and Moll) var.
Plate 90, figure 4

Rare specimens from Eniwetok, Bikini and Rongelap
are distinct from A. radiata in having a large strongly
raised knob of clear shell material on the ventral side.

Family CALCARINIDAE
Genus CALCARINA D’Orbigny, 1826
Calcarina hispida H. B. Brady
Plate 90, figures 9-12

Calcarina hispida H. B. Brady, Quart. Jour. Micros. Sei., v. 16,
pP. 406, 1876; Challenger Rept., Zoology, v. 9, p. 713, pl.
108, figs. 8, 9, 1884.

Calcarina quoyi D’Orbigny, Annales sci. nat., tome 7, p. 276,
no. 6, 1826, nomen nudem.

Fornasini, Accad. sci. Ist. Bologna Mem., ser. 6, v. 5, p. 45, pl.

3, figs. 8, 9, 1908.

Calcarina hispid variety, Carpenter, Parker and Jones, Introd.
Foram., p. 218, pl. 14, figs. 6, 7, 1862.

Test small for the genus, compressed, dorsal surface
slightly convex, ventral umbilicus slightly depressed,
periphery rounded, slightly lobulated; chambers in-
distinct except the last few, narrow, inflated; sutures
obscured except on the ventral side where they are
radial and depressed; wall finely perforate, thickly
covered by short coarse blunt spines throughout, except
over the last one or two chambers, and by polished
tubercules of shell material more thickly distributed
at the middle of both dorsal and ventral sides, orna-
mented along the periphery by numerous (6 to 15 or
more) large slender tapering spines which are them-
selves channeled and spinose, the large spines usually
not much diverging from the plane of the test; aperture
not observed. Diameter, exclusive of spines, 0.50 to
1.00 mm, thickness 0.35 to 0.45 mm.

This species is very well developed in the Marshall
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Islands samples and specimens do not appear yorn.
The species occurs fairly abundantly in the lagoor and
at moderate depths on the outer slopes of the reefs.
Its ecologic range appears to be entirely different from
that of C. spengleri (Gmelin). These two sracies
should prove useful in paleoecologic studies.

Calcarina hispide was found in material from the
top of a coral knoll in Bikini Lagoon (B307) at a depth
of only 35 feet. It would thus appear that degth is
of less importance as a factor in determining whather
the species will live in a certain location than is rel~tion
to the reef and to accumulation of detritus from above.

Calcarina spengleri (Gmelin)
[{Plate 82, figures 10, 11; plate 92, figures 1-7

“Ammonshorn” Spengler, Dansk. Skr., Band 1, p. 373, pl
2, figs. 9a—c, 1781.

Nautilus spengleri Gmelin, Systema naturae Linnaei, Ed. 13,
p. 3371, 1788,

Fichtel and Moll, Testacea microscopica, p. 84, pl. 14, figs,
g-i; pl. 15, figs. a-h, 1798.

Calcarina spenglert D’Orbigny, Annales sci. nat., tome 7, p. 276,
no. 4, 1826.

Carpenter, Parker and Jones, Introd. Foram., p. 216, pl. 14,
figs. 1-5, 8-10; figs. 33-35 (in text), 1862,

H. B. Brady, Challenger Rept., Zoology, v. 9, p. 712, p'. 108,
figs. 5, 7, 1884.

Hofker, Siboga-Exped., Mon. 4, p. 45, pl. 21, figs. 3-6, 8-10;
pl. 22, 1927; Resultats Sci. Voyage Indes Orientales Neer-
landaises, tome 2, fase. 1, p. 8, pl. 3, figs. 1-8, 1930.

Calcarina defrancit H. B. Brady (not D’Orbigny), Cha'lenger
Rept., Zoology, v. 9, p. 714, pl. 108, figs. 6a—c, 1884.

Test large, lenticular, biconvex; chambers numer-
ous, narrow, inflated, all except the last few on the
ventral side obscured by the supplementary skeleton;
sutures radial, depressed, observable only between the
last few chambers on the ventral side; wall of the
chambers coarsely perforate, thin, fragile, quickly
covered during development of the.test by a leavy
supplementary skeleton, the surface of which is thickly
covered by highly polished tubercules, the test orna-
mented by long, coarse spines varying in number from
6 to 30 or more, usually most abundant along the
periphery, sometimes bifurcating at their ends, the
spines themselves smooth but longitudinally chan-
neled; aperture not observed and it is believed that
the coarsely perforate wall of the last several chambers
serves as the aperture. Diameter, exclusive of spines,
1.00 to 2.00 mm, thickness 0.60 to 1.25 mm.

In the Marshall Islands this species is found at two
different locations and in two correspondingly differ-
ent states of preservation: 1, on the reef flat in a fresh
unworn condition with the shell wall white and the
spines more or less complete; and 2, on the lagoon
beaches where the specimens are spineless, being worn
almost beyond recognition, and the shell wall is light
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orange-colored. This species apparently lives only on
the reef flat, a fact pointed out by Dr. Joshua I. Tracey,
Jr., who found specimens in abundance, together with
Marginopora vertebralis Blainville, both species rather
firmly settled into but not attached to the small cavi-
ties on the surface and underneath the beach rocks on
the reef flats around the outer sides of the islands and
reefs of Bikini Atoll. The species occurs even more
abundantly in a layer of velvety algae on the bare reef
flat, particularly on the outer edge of the flat.

The spines of C. spengleri are well adapted for enab-
ling the test to cling in the cavities and also for holding
the body of the test away from actual contact with
rock or other specimens and thus allowing free access
of the ocean water to all parts of the animal. The
degree of development of spines is probably related to
the conditions under which the animal lives, especially
turbidity of the water, and is not a specific character,
as had previously been believed (see Cushman, p. 367,
1919).

Two specimens from Bikini and one from Eniwetok
similar to that figured, pl. 82, fig. 11, represent an
extreme development of arborescent spines. A some-
what similar form was described as “Calcarina hispida
Brady var. pulchella Chapman” (1900a, p. 15, pl. 1,
fig. 10) from Funafuti Atoll, but the present specimens
seem, in the surface texture of the wall, closer to Cal-
caring spengleri and the spines are even more numerous
and project from the dorsal and ventral as well as the
peripheral areas.

This species is one of the most abundant in the
Marshall Islands, comprising as much as 95 to 98
percent of the Foraminifera in some of the lagoon
beach sands. It is washed out into the lagoon in small
numbers, and is carried out onto the outer slopes of the
atolls. It occurs rarely in the moderately deep samples
on the outer slopes of the reefs, but is never found in the
deep bottom samples of the adjacent guyot.

Family CYMBALOPORIDAE
Genus CYMBALOPORETTA Cushman, 1928
Cymbaloporetta bradyi (Cushman)
Plate 90, figures 13, 14

Cymbalopora poeyi (D'Orbigny) var. H. B. Brady, Challenger
Rept., Zoology, v. 9, p. 637, pl. 102, figs. 14a~d, 1884,
Cymbalopora poeyi Rhumbler (not D’Orbigny), Jahrb. Zool.,
Abt. Syst., Band 24, p. 71, pl. 15, figs. 59a, b, 1906.

Cymbalopora poeyi (D’Orbigny) var. bradyi Cushman, U, 8.
Natl. Mus. Bull. 71, pt. 5, p. 25, pl. 10, figs. 2a—c; pl. 14,
figs. 2a—c, 1915.

Cymbalopora bradyi Cushman, Carnegie Inst. Washington Pub.
342, p. 34, pl. 10, figs. 2-4, 1924.

Cymbaloporetta bradyi Cushman, U, 8. Natl. Mus. Bull. 104, pt.
8, p. 85, 1931.

Test with the chambers in a very flattened, irregular
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spire, numerous, with as many as ten or more in the
last-formed whorl visible on the ventral side; sutures
distinct and slightly depressed on the dorsal side,
ventrally deeply depressed and nearly radial; wall
rather coarsely perforate. Diameter up to 0.90 mm.
This species is common in the Indo-Pacific region but
less so in the Atlantic. It is somewhat variable in the
amount of flattening of the spire and in the number of
chambers. It is common in the Marshall Islards.

Cymbaloporetta squammosa (D’Orbign~)
Plate 90, figures 15, 16

Rotalia squammosa D’Orbigny, Annales sci. nat., tome 7, p. 272,
no. 8, 1826.

Rosalina squammosa D’Orbigny (in De la Sagra), Histoire
physique, politique et naturelle de I'Ile de Cuba, Foramini-
féres, p. 91, pl. 3, figs. 12-14, 1839.

Cymbalopora squammosa Cushman, Carnegie Inst. Washington
Pub. 311, p. 41, pl. 6, figs. 46, 1922.

Cymbaloporetta squammosa Cushman, Cushman Lab. Foram.
Research Contr., vol. 4, p. 7, 1928; U. 8. Natl. Mus. Bull.
104, pt. 8, p. 83, pl. 16, fig. 4, 1931.

Rosalina poeyi D’Orbigny (in De la Sagra), Histoire physique,
politique et naturelle de 1'Ile de Cuba, Foramiuniféres, p. 92,
pl. 3, figs. 18-20, 1839.

Cymbalopora poeyi Carpenter, Parker, and Jones, Introd. Foram.,
p. 215, pl. 13, figs. 10-12, 1862.

Discorbina poeyt Goés, K. svenska vetensk. akad. Handl., Band
19, no. 4, p. 107, pl. 8, figs. 264, 265, 1882.

This species is much higher spired than C. bradyi and
has fewer chambers visible on the ventral side.

Genus PYROPILUS Cushman, 1934
Pyropilus rotundatus Cushman
Plate 90, figure 8

Pyropilus rotundatus Cushman, Cushman Lab. Foram. Research
Contr., v. 10, p. 100, pl. 13, figs. 1, 2, 1934.

The types are from off Rangiroa in the Pacific and it
has not been recorded elsewhere. It is interesting to
find rare but typical specimens in the msterial from
Rongerik, Eniwetok and Rongelap in the shallow water
of the lagoons.

Genus TRETOMPHALUS Moebius, 1880
Tretomphalus planus Cushman
Plate 90, figures 17, 18

Tretomphalus bulloides (D’Orbigny) var. plant Cushman,
Carnegie Inst. Washington Pub. 342, p. 36, pl. 10, fig. 8,
1924,

Tretomphalus planus Cushman, Cushman Lab. Forrm. Research
Contr., v. 10, p. 94, pl. 11, figs. 11a—c; pl. 12, figs. 18-22,
1934.

Martin W. Johnson (1949, pp. 238, 241, 243) found
T. planus occurring abundantly as plankton inside
Bikini lagoon but not outside to the east and north.

In the bottom sediments, specimens were found at
Rongelap, Bikini, and Eniwetok, most commonly at the



RECENT FORAMINIFERA OF THE MARSHALL ISLANDS

latter atoll. Relatively few specimens showing the
spherical float-chamber were found.

Family CASSIDULINIDAE
Genus CERATOBULIMINA Toula, 1915
Ceratobulimina pacifica Cushman and Harris

Ceratobulimina pacifica Cushman and Harris, Cushman Lab.

Foram. Research Contr., v. 3, p. 176, pl. 29, figs. 9a—c, 1927.

A single specimen, probably immature, was found in

Bikini core 1176 at 2 to 3 inches. The species was
described from the Philippines in 494 fathoms.

Genus EPISTOMINELLA Husezima and Maruhasi, 1944
Epistominella cf. E. obtusa (Burrows and Holland)
Plate 90, figure 19

Pulvinulina exigua H. B. Brady var. obtusa Burrows and Hol-
land, Geol. Assoc. Proc., v. 15, p. 49, pl. 2, fig. 25, 1897.

A single specimen from Bikini 1174 (1-2’’) seems
close to this Eocene species and is figured for future
reference. It also somewhat resembles one of the
specimens included as Pulvinulina exigue H. B. Brady
(1884, p. 696, pl. 103, fig. 14 (not fig. 13)), but is not
the same as that species, which is convex on the dorsal
side and nearly flat on the ventral, whereas the opposite
is true of the present specimen.

Epistominella pulchra (Cushman)

Pulvinulinella pulchra Cushman, Cushman Lab. Foram. Re-
search Contr., v. 9, p. 92, pl. 9, figs. 10a—c, 1933.
A single specimen apparently identical with this
species described from near Nairai, Fiji, was found at
Eniwetok 321.

Epistominella tubulifera (Heron-Allen and Earland)
Plate 90, figure 20

Truncatulina tubulifera Heron-Allen and FEarland, Zool. Soc.
London Trans., v. 20, p. 710, pl. 52, figs. 37-40, 1915.
Cushman, Carnegie Inst. Washington Pub. 342, p. 38, pl. 11,
fig. 8, 1024.

Test small, biconvex, the ventral side much more
convex than the dorsal, periphery acute, serrate; cham-
bers fairly distinet on the dorsal side, much more so on
the ventral side, six to eight in the adult whorl, increas-
ing gradually in size as added, the peripheral edge
fringed and serrate; sutures on the dorsal side indistinct
except last two or three which are depressed, very
oblique and curved, on the ventral side distinct, slightly
depressed, strongly curved; wall on the ventral side
smooth, on the dorsal side with a thickened fringe along
the outer margin and in the adult with spinose projec-
tions both near the periphery and in the middle of each
chamber, some of the projections open at their ends;
aperture elongate, at the basal margin of the last-
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formed chamber on the ventral side and extending into
the ventral face more or less parallel 1o the periplery.
Diameter 0.38 to 0.47 mm, thickness (.20 to 0.25 mm.

This species was described from the general Indo-
Pacific region and is present in the Marshall Islends.
It occurs at all the atolls, rarely in the lagoons and
more abundantly in the deeper waters on the outer
slopes of the atolls.

Epistominella sp.
Plate 90, figure 21

Rare specimens from Eniwetok, Bikini, and Rongelap
seem to belong in this genus but are insufficient for
complete description. They are small (about 0.35
mm) and smoothly rounded in outline as well as on
the periphery. The chambers are not inflated and the
sutures are indistinct. The wall is smooth and poliched
but coarsely and conspicuously perforate. The aper-
ture under the ventral edge of the last-formed chamber,
appears to extend from the umbilicus to the periphery
with a looplike extension parallel to and just ventral to
the periphery.

In its coarsely perforate wall this species suggests
E. pulchra (Cushman) but is not the same, as in that
species the perforations are in definite rows, outl'ning
chamber edges and sutures, and the periphery is acute.

Genus CASSIDULINA D’Orbigny, 1826
Cassidulina angulosa Cushman

Plate 90, figure 22
Cassidulina angulosa Cushman, Cushman Lab. Foram. Rerearch
Contr., v. 9, p. 93, pl. 10, figs. 6a, b, 1933.
Rare specimens from deep-water samples at Fikini
and Eniwetok are identical with this species descvibed
from 468 fathoms in the Marshall Islands.

Cassidulina costatula Cushmaa
Plate 90, figure 24

Cassidulina costatula Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 94, pl. 10, figs. 7a, b, 1933.

This species described from 594 fathoms in the
Paumotu Islands, oceurs fairly commonly at Bikini and
rarely at Eniwetok. It is similar to C. decorata Side-
bottom (1910b, p. 107, pl. 4, fig. 2) described frora the
southwest Pacific but is not as smoothly globular as
that species.

Cassidulina delicata Cushman
Plate 90, figure 25
Cassidulina delicata Cushman, Seripps Inst. Oceanography Bull.,
Tech. Ser., v. 1, no. 10, p. 168, pl. 6, fig. 5, 1927,
Fairly common specimens from Bikini and from
Eniwetok 119 are referred to this species described from
the west coast of America. Although larger, they seem
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to be the same in having a very elongate, curved aper-
ture and the alternating chambers occupying only a
very small space between the main series on each side.

Cassidulina elegans Sidebottom
Plate 90, figure 23

Cassidulina elegans Sidebottom, Quekett Micros. Club Jour.,
ser. 2, v. 11, p. 106, pl. 4, figs. 1la—c, 1910.

Very rare specimens from four deep-water samples
off Bikini seem to be the same as Sidebottom’s species
described from 1050 fathoms in the southwest Pacific.
The angulation of the chambers in the present speci-
mens is even stronger than shown in Sidebottom’s
figure. This species is also related to C. alternans
Yabe and Hanzawa (1926, p. 53, text figs. a, b) de-
scribed from south of the Riukiu Islands, but compar-
ison with a specimen of that species shows they are
not the same.

Cassidulina gemma Todd, n. sp.
Plate 90, figures 26, 27

Test of medium size, outline lobulated; chambers
distinct, inflated, about six pairs forming the last
whorl; sutures distinct, limbate, depressed, especially
the later ones; wall thin, translucent, conspicuously
perforate; aperture an elongate loop-shaped opening
extending into the concave face of the last-formed
chamber, surrounded by a slight, raised lip, in the
early stages nearly circular instead of elongate. . Length
0.35 to 0.45 mm, breadth 0.25 to 0.35 mm, thickness
0.25 to 0.35 mm.

Holotype (USNM 548668) from Sylvania guyot, 835
fathoms, 11°47/35’’ N., 164°59’20"’ E. (Bik 1172).

This species differs from C. subglobose H. B. Brady
in its inflated chambers and consequently lobulated
test and in its translucent and distinctly perforate wall.

It occurs commonly at Bikini 1172 and a single
specimen was found at Bikini 1175.

Cassidulina marshallana Todd, n. sp.
Plate 90, figures 28, 29

Test nearly spherical, very slightly compressed;
chambers not inflated, 4 or 5 pairs forming the last
whorl, very slowly increasing in size as added; sutures
indistinet, flush; wall thick, opaque, smooth, polished,
very finely perforate; aperture a long, much curved
slit in the ventral face of the last-formed chamber, wall
below aperture concave with sharp, outward flaring
edge, and wall above smoothly rounded and bent
inward. Diameter 0.55 to 1.10 mm.
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Holotype (USNM 548685) from core on Sylvania
guyot, at 1 to 2 inches in the core, 410 fathoms,
11°41700” N., 165°14’01”” E. (Bik 1174 (17-2"")).

This species differs from C. subglobosa H. B. Brady
in its more smoothly rounded test and the very long
aperture which is curved downward almost into a
semicircle. In its aperture this specier~ somewhat
suggests C. caudrige Cushman and Stainforth (1945,
p. 64, pl. 12, figs. 2, 3). In some specimens the aperture
gives the impression of being a large arched opening
nearly filled by a large platelike tooth, but with proper
lighting it can be seen that only one end of the long
arched opening actually joins the suture, although the
opposite end nearly does.

This species was found at Bikini 1174 (1-2) and
Eniwetok 119 only. '

Cassidulina minuta Cushman
Plate 90, figure 35

Cassiduling minuia Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 92, pl. 10, figs. 3a-c, 1933.

The types of this species are from off the Paumotu
Islands at 844 fathoms. This is by far the most.
abundant species of the genus in the present material,
and unlike the other species of the genur. is not re-
stricted to the deep-water samples.

Cassidulina pacifica Cushman

Cassidulina celabre H. B. Brady .(not Seguenzs), Challenger
Rept., Zoology, v. 9, p. 431, pl. 113, figs. 8a-c. 1884.
Cassiduling pacifica Cushman, Cushman Lab. Foram. Research
Contr., v. 1, pt. 3, p. 53, pl. 9, figs. 14-16, 1975,
Very rare specimens from two Rongelap samples are
referred to this small globular species, the types of
which are from Torres Strait.

Cassidulina patula Cushman

Cassidulina patule Cushman, Cushman Lab. Foram. Research
Contr., v. 9, p. 92, pl. 10, figs. 2a-c, 1933.

Very rare specimens from several deep-wr.ter samples
at Bikini and Eniwetok belong to this species described
from 486 fathoms in the Paumotu Islands. They are
distinctive in their few chambers and distinctly per-
forate wall.

Cassidulina cf. C. spinifera Cushman and JYarvis
Plate 90, figure 34

Cassidulina spinifera Cushman and Jarvis, Cushman Lab.
Foram. Research Contr., v. 5, p. 17, pl. 3, figs. 1a, b, 1929,

A single specimen from Bikini 1170 is interesting in

its close relationship to this species known from the

Oligocene of Trinidad. It is figured for future reference.
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Cassidulina subglobosa H. B. Brady
Plate 90, figures 30-32

Cassidulina subglobose H. B. Brady, Quart. Jour. Micros. Sei.,
v. 21, p. 60, 1881; Callenger Rept., Zoology, v. 9, p. 430, pl.
54, figs. 17a~c, 1884.

Specimens referable to Brady’s species occur rather
commonly in a number of Bikini samples and at
Eniwetok 119 and 116, all deep-water samples. Speci-
mens vary considerably in size and inflation of the
chambers and several are figured to illustrate this.

Cassidulina subglobosa H. B. Brady var.
Plate 90, figure 33

A few specimens, similar to that figured, from Bikini
1174 (1-2) and 1175 and Eniwetok 119 show a pattern
of straight grooves radiating out in all directions from
the aperture.

Genus CASSIDULINOIDES Cushman, 1927
Cassidulinoides sp.

A small, compact and compressed form, with a
translucent wall appears to belong in this genus but is
different from C. bradyi (Norman) (H. B. Brady, 1884,
p- 431, pl. 54, figs. 6-10) in being.less elongate and
having fewer uncoiled chambers. It is similar to the
form referred to C. bradyi (Norman) from fairly deep
water (90 to 300 meters) of the Atlantic continental
shelf, off the northeastern United States (Parker, 1948,
p- 224, 237, pl. 3, fig. 12).

Genus EHRENBERGINA Reuss, 1850
Ehrenbergina pacifica Cushman
Plate 90, figure 36

Ehrenbergina serrata H. B. Brady (part) (not Reuss), Challenger
Rept., Zoology, v. 9, pl. 55, figs. 6, 7, 4 (?) (not figs. 2, 3,
5 (7)), 1884.

Ehrenbergine pacifica Cushman, U. 8. Natl. Mus. Proe., v. 70,
art. 16, p. 5, pl. 2, figs. 2a-¢, 1927.

This species, the types of which are from off the Ki
. Islands, in 129 fathoms, occurs fairly commonly at
Bikini and in two Eniwetok samples. The wall is
smooth and polished and the peripheral angles and
spines project outward nearly horizontally.

Ehrenbergina reticulata Cushman
Plate 90, figure 37
Ehrenbergina reticulata Cushman, Cushman Lab. Foram. Re-
search Contr., v. 9, p. 94, pl. 10, figs. 9a, b, 1933.

Rare specimens from Bikini 1175 and 1176 (5/-7’)
are identical with this species described from 1937
fathoms, off the Cook Islands. In the figured specimen
the last-formed chamber is without surface ornamenta-
tion but is densely perforate.
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Family CHILOSTOMELLIDAE
Genus CHILOSTOMELLA Reuss, 1850
Chilostomella oolina Schwager

Chilostomella oolina Schwager, R. com. geol. Italia Boll. v. 9, p.
527, pl. 1, fig. 16, 1878.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
v. 25, p. 91, pl. 15, figs. 23, 24, 1949.

A single specimen was found in Bikini 1175 (0-1).

Genus PULLENIA Parker and Jones, 1862
Pullenia bulloides (D’Orbigny)

Nonionina bulloides D’Orbigny, Annales sci. nat., tome 7, 1. 293,
1826; Foraminiferes fossiles du bassin tertiaire de Vienne,
p. 107, pl. 5, figs. 9. 10, 1846,
Pullenia bulloides Cushman and Todd, Cushman Lab. Foram.
Research Contr., v. 19, p. 13, pl. 2, figs. 15-18, 1943.
Very rare specimens from Bikini may be referred to
this widely recorded species.

Pullenia salisburyi R. E, and K. C. Stewart
Plate 90, figure 38

Pullenia salisburys R. E. and K. C. Stewart, Jour. Paleontology,
v. 4, p. 72, pl. 8, figs. 2a, b, 1930.

This species described from the Pliocene of California
and known from the Miocene to the Recent is more
common in the Marshall Islands than is P. bulloides
(D’Orbigny). Specimens vary considerably in relative
thickness.

Genus SPHAEROIDINA D’Orbigny, 1826
Sphaeroidina bulloides D’Orbigny
Plate 90, figure 39

Sphaeroidina bulloides D’Orbigny, Annales sci. nat., tome 7,
p. 267, no. 1; Modeles, no. 65, 1826.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
v. 25, p. 13, pl. 3, figs. 8-11, 1949.

A few specimens from several of the deep Bikini and
Eniwetok samples are referred to this widely reccrded
species. They are very thin walled and translucent
and smaller than topotypes of S. bulloides from the
Adriatic, but otherwise seem very similar.

Sphaeroidina compacta Cushman and Todd

Sphaeroidina compacta Cushman and Todd, Cushman Lab.
Foram. Research Contr., v. 25, p. 19, pl. 4, figs. 14a, b, 1949.

Sphaeroidina bulloides Cushman (not D’Orbigny), U. 8. Natl
Mus. Bull. 71, pt. 4, p. 18, pl. 12, figs. 1a, b, 1914.

Two rather typical specimens of this species. de-
scribed from the Yucatan Channel between the Gulf of
Mexico and the Caribbean Sea and also known from
the Pacific near Guam, were found in the sample from
Bikini 1174 (17-2"").
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Family GLOBIGERINIDAE
Genus GLOBIGERINA D’Orbigny, 1826
Globigerina bulloides D’Orbigny
Plate 91, figure 2
Globigerina bulloides D’Orbigny, Annales sci. nat., tome 7, p. 277,
no. 1; Modeles, jeune, n° 17, ire livr., et adulte, ive ne 76,
1826; (in Barker-Webb and Berthelot), Histoire naturelle
des Iles Canaries, tome 2, pt. 2, Foraminiféres, p. 132,
pl. 2, figs. 1-3, 28, 1839,
Williamson, Recent Foraminifera of Great Britain, p. 56,
pl. 5, figs. 116-118, 1858,
Parker, Jones, and H. B. Brady, Annals and Mag. Nat.
History, 3d ser., v. 16, pp. 21, 31, pl. 2, figs. 55, 56, 1865.
Cushman, Cushman Lab. Foram. Research Contr., v. 17, p.
38, pl. 10, figs. 1-13, 1941.

A few specimens, mostly smaller than topotypes from
Rimini on the Adriatic, are very similar to this widely
distributed species. They are distinguished by a rather
finely spinose wall and by having four chambers,
rapidly increasing in size, in the last whorl.

Globigerina cf. G. conglomerata Schwager
Plate 91, figure 4

Globigerina conglomerata Schwager, Novara-Exped., Geol. Theil,
v. 2, p. 255, pl. 7, fig. 113, 1866.

In the deeper samples at Bikini a rather small, com-
pact form, showing 4 chambers in the last whorl, and
having a smooth, polished, but conspicuously punctate
wall is somewhat similar to this species described from
the Pliocene of Kar Nicobar and widely recorded in
Recent seas.

Globigerina subcretacea Lomnicki
Plate 91, figure 1

Globigerina subcretacea Lomnicki, Akad. Umiej. Krakowie, Czesc
II, p. 57, 1901.

Globigerina subcretacea Chapman, Linnean Soe. Jour., Zoology,
v. 28, p. 404 (list); p. 410, pl. 36, figs. 16a, b, 1902.

Globigerina cretacea H. B. Brady (part) (not D’Orbigny), Chal-
lenger Rept., Zoology, v. 9, p. 596, pl. 82, figs. 10a—c (not
figs. 11a—c), 1884.

Test large, compact, somewhat compressed, spire low
or depressed, periphery indented; chambers inflated,
six or seven comprising the adult whorl, not much in-
creasing in size as added, the last chamber in some
instances slightly smaller than previous ones; sutures
distinet, incised ; wall rather thick for the genus, smooth-
surfaced and covered with closely spaced fine pits with
a pore at the bottom of each pit, the pits showing no
particular arrangement; aperture small, semicircular,
slightly rimmed, under the ventral edge of the last-
formed chamber about half way between the periphery
and the umbilicus. Diameter up to 0.70 mm.

The species is based upon Brady’s figure 10 on plate
82 for which the same new name, subcretacea, was pro-
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posed independently and nearly simultanesusly by two
authors: Lomnicki (1901) and Chapman (1902).
Brady’s figure 10, mentioned above, is of a specimen
from 580 fathoms off the Ki Islands. T-s specimen
figured by Chapman is from deep dredgings around
Funafuti.

This species occurs abundantly in the deep-water
Bikini samples and was found rarely at Eniwetok and
Rongelap.

Globigerina? sp.

Plate 91, figure 3

A few specimens of a very minute forr, about 0.22
mm in greatest diameter, with 5 or 6 chambers in the
last whorl, and a nearly smooth but distinctly perforate
wall, occur in some numbers. A specimen is here
figured for future reference.

As it occurs fairly commonly inside the lagoon at
Rongerik, it does not seem likely that it is an oceanic
form and its reference to Globigerina is dcubtful.

Genus GLOBIGERINOIDES Cushman, 1927
Globigerinoides 2 conglobata (H. B. Brady)

Plate 91, figure 12
Globigerina conglobata H. B. Brady, Quart. Jour. Micros. Sci.,
v. 19, p. 72, 1879; Challenger Rept., Zoolog7, v. 9, p. 603,
pl. 80, figs. 1-5; pl. 82, fig. 5, 1884.
Globigerinoides conglobata Cushman, Am. Jour. Sci., v. 239, pl. 2,
fig. 2, 1941.

This species occurs abundantly at the deep-water
stations at Bikini, Eniwetok, and Rongelap.

At Bikini, it is not known inside the lagoon except
in the core at 218. It occurs commonly at the bottom
of the core, 12 to 16 inches, but only a sir7le specimen
was found at the top of the core. This would suggest
that 218 was open to oceanic waters when the sediments
at 12 to 16 inches below the surface of the core were
deposited.

Globigerinoides elongata (D’Orbigny)

Plate 91, figure 5

Globigerina elongata-D’Orbigny, Annales sci. nat., tome 7, p. 277,
no. 4, 1826.
Parker, Jones, and H. B. Brady, Annals and Mag. Nat. His-
tory, 4th ser., v. 8, p. 175, pl. 11, fig. 129, 1871.
Fornasini, Accad. sci. Ist. Bologna Mem., ser. {. v. 7, p. 11, plL
3, figs. 8-10, 1899.
Globigerinoides elongata Cushman, Cushman Lab. Foram. Re-
search Contr., v. 17, p. 40, pl. 10, figs. 20-23; pl. 11, figs.
3a-c, 1941.

A single specimen, here figured, is very similar to this
species described from the Adriatic at Rimini and the

2 Regarding gender of Globigerinoides, I prefer to follow the recommendation of
Roland W, Brown that a generic name ending in -oides, an adjectival suffix meaning
like, takes its gender from the gender of the generic name on whish it is based. Thus
Qlobigerinoides, like Clobigerino, is feminine; A discoides, like A d , s
masculine; and Haplophragmoides, like Haplophragmium, is nerter. R. Todd.
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Pliocene of Castel Arquato, Italy. It is unique in its
very high spire and belongs in Globigerinoides as it has
supplementary apertures.

Globigerinoides rubra (D’Orbigny)
Plate 91, figure 6

Globigerina rubra D'Orbigny (in De la Sagra), Histoire physique,
politique et naturelle de I'Ile de Cuba, Foraminiféres, p. 82,
pl. 4, figs. 12-14, 1839.

Globigerinoides rubra Cyshman, Am. Jour. Sci., v. 239, pl. 2, fig. 3,
1941; Cushman Lab. Foram. Research Contr., v. 21, p. 75,
pl. 12, figs. 6-9, 1945.

This species was found at all four atolls. Only a few
of the specimens, generally the smallest, show the red
color.

Globigerinoides sacculifera (H. B. Brady)

Plate 91, figure 7

Globigerina sacculifera H. B. Brady, Quart, Jour. Mieros. Sci., v.
19, p. 73, 1879; Challenger Rept., Zoology, v. 9, p. 604, pl. 80,
figs. 11-17; pl. 82, fig. 4, 1884.

Globigerinoides sacculifera Cushman, Am. Jour. Sci., v. 239, pl. 3,
fig. 1, 1941.

This species and @G. rubre (D’Orbigny) include the
bulk of the specimens of the Globigerinidae in the Mar-
shall Islands. Both species occur more or less abun-
dantly at all four atolls, even inside the lagoons. How-
ever, specimens from inside the lagoons are notably
smaller than normal size.

Globigerinoides sacculifera var. fistulosa (Schubert)
Plate 91, figure 13

Globigerina fistulosa Schubert, K. k. geol. Reichsanstalt Verh., no.
14, p. 324 (7), fig. 2 (in text), 1910; K. k. geol. Reichsanstalt
Abh., Band 20, pt. 4, p. 100, figs. 13a-¢ (in text), 1911.

Globigerinoides sacculifera (H. B. Brady) var. fistulosa Cushman,
Cushman Lab. Foram. Research Special Pub. 5, pl. 34, figs.
6a-c, 1933.

A few specimens were found in the core at Bikini 1176.
The variety was described from Globigerina marls of
New Guinea, and recorded from the Pliocene of Java.
The figured specimen represents an extreme develop-
ment of the fistulose processes on the later chambers.

Genus Globigerinella Cushman, 1927
Globigerinella aequilateralis (H, B, Brady)
Plate 91, figure 8

Globigerina aequilateralis H. B. Brady, Quart. Jour. Micros. Sei.,
v. 19, p. 71, 1879; Challenger Rept., Zoology, v. 9, p. 605, pl.
80, figs. 18-21, 1884.

Globigerinella aequilateralis Cushman, Am. Jour. Sei., v. 239, pl. 2,
fig 1, 1941. -

This species occurs commonly in several of the deep-
water samples at Bikini and Eniwetok.
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Genus HASTIGERINELLA Cushman, 1927

Hastigerinella digitata (Rhumbler)
Plate 91, figures 9, 10

Hastigerina digitata Rhumbler, Foram. Plankton-Exped., v. 3,
pt. 1, pl. 37, figs. 9a, b, 1911.

Hastigerinella digitata Wiesner, Deutsche Siid-Polar Exped.,
Band 20, Zoology, p. 135, pl. 22, figs. 264-266, 1931.

A few specimens, mostly small and immature, were
found at Eniwetok and Bikini. Young specimens differ
from Globigerinella aequilateralis (H. B. Brady) in the
chambers being more rapidly enlarging and r~ther
attenuated and the aperture not extending over onto
the dorsal side as in Globigerinells. The texture cf the
wall surface in both species is very similar.

Genus ORBULINA D’Orbigny, 1839
Orbulina universa D’Orbigny

Orbulina universa D’Orbigny (in Barker-Webb and Berthelot),
Histoire naturelle des Iles Canaries, tome 2, pt. 2, Forami-
niféres, p. 123, pl. 1, fig. 1, 1839; (in De la Sagra), Histoire
physique, politique et naturelle de I'lle de Cuba, Forami-
niféres, p. 3, pl. 1, fig. 1, 1839.

Cushman, Am. Jour. Sei., v. 239, pl. 4, fig. 2, 1941.
Orbulina universa occurs abundantly in most of the
deep-water Bikini samples and rarely at Eniwetol- and

Rongelap, but no specimens were found from inside

Rongerik lagoon. The occurence of this and other

pelagic species seems to depend more on exposed position

than depth of the sample.

Genus PULLENIATINA Cushman, 1927
Pulleniatina obliquiloculata (Parker and Jones)

Plate 91, figure 11

Pullenia obliquiloculata Parker and Jones,[Philos. Trans., v. 155,
p. 368, pl. 19, figs. 4a, b, 1865.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 618, pl. 84,
figs. 16-20, 1884.
Pulleniatina obliquiloculata Cushman, Am. Jour. Sci., v. 239,
pl. 4, fig. 3, 1941. .

This planktonic species has a similar distribution in
the deeper-water samples of Bikini and Eniwetok.

Genus SPHAEROIDINELLA Cushman, 1927
Sphaeroidinella dehiscens (Parker and Jones)
Plate 91, figure 14

Spaeroidina dehiscens Parker and Jones, Philos. Trans., v. 155,
p. 369, pl. 19, figs. 5a—c, 1865.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 621, pl. 84,
figs. 8-11, 1884.
Sphaeroidinella dehiscens Cushman, Am. Jour. Sei., v. 239. pl. 5,
fig. 1, 1941.

This species is well developed and abundant in most
of the deep-water samples from Bikini and Eniwetok.
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Genus CANDEINA D'Orbigny, 1839
Candeina nitida D’Orbigny
Plate 91, figure 15

Candeina nitida D’Orbigny (in De la Sagra), Histoire physique,
politique et naturelle de ’Ile de Cuba, Foraminiféres, p. 108,
plL 2, figs. 27, 28, 1839.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 622, pl. 82,
figs. 13-20, 1884.
Cushman, Am. Jour. Sci. v. 239, pl. 1, fig. 1, 1941.

This cosmopolitan species occurs in the deep-water
Bikini and Eniwetok samples.

Family GLOBOROTALIIDAE
Genus GLOBOROTALIA Cushman, 1927
Globorotalia crassa (D'Orbigny)
Plate 91, figure 16

Pulvinulina crassa D’Orbigny, sp. H. B. Brady, Challenger Rept.,
Zoology, v. 9, p. 694, pl. 103, figs. 11, 12, 1884.

Globorotalia crassa Heron-Allen and Earland, Discovery Repts.,
v. 4, p. 428, 1932.

This form, which is midway between @. iruncatuli-
noides (D’Orbigny) and @. cf. G. hirsuta (D’Orbigny),
oceurs rarely at Bikini and Eniwetok. It is less thick
and has blunter angles at the periphery and along the
face of the last-formed chamber than G. truncatulinoides,
and is a thicker, more compact form than G. cf. G.
hirsuta.

Globorotalia cf. G. hirsuta (D’Orbigny)
Plate 91, figure 17

Rotalina hirsuta D’Orbigny (in Barker-Webb and Berthelot),
Histoire naturelle des Iles Canaries, tome 2, pt. 2, For-
aminiféres, p. 131, pl. 1, figs. 37-39, 1839.

Globorotalhia hirsuta Cushman, U. S. Natl. Mus. Bull. 104, pt. 8,
p- 99, pl. 17, figs. 6a—c, 1931.

Specimens resembling this species described from
the Canary Islands, but differing in being considerably
more inflated ventrally, occur rarely in several Bikini
samples and one Eniwetok sample. The ventral side,
particularly the earlier chambers, shows a coarsely
hispid surface.

Globorotalia menardii (D’Orbigny)
Plate 91, figure 19

Rotalia menardii D’Orbigny, Annales sci. nat., tome 7, p. 273,
no. 26; Modéles, no. 10, ire livraison, 1826.
Parker, Jones, and H. B. Brady, Annals and Mag. Nat.
History, 3d ser., v. 16, p. 20, pl. 3, fig. 81, 1865.
Pulvinulina menardii H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 690, pl. 103, figs. 1, 2, 1884.
Flint, U. 8. Natl. Mus. Rept. for 1897, p. 329, pl. 73, fig. 3,
1899.
Globorotalia menardis Cushman, U. 8. Natl. Mus. Bull. 104,
pt. 8, p. 91, pl. 17, figs. 1a—c, 1931; Am. Jour. Sei., v. 239,
pl. 3, fig. 2, 1941,

This species occurs at most stations with G. tumida
(H. B. Brady) from which it differs in its less inflated
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test and clear or translucent wall without the heavy
beading characteristic of the latter species.

Globorotalia menardii var. fimbriata (H, B. Brady)
Plate 91, figure 20

Pulvinulina menardii var. fimbriata H. B. Bracy, Challenger
Rept., Zoology, v. 9, p. 691, pl. 103, figs. 3a, b, 1884,
Globorotalia menardii (D'Orbigny) var. fimbriate C Shman, U. S.
Natl. Mus. Bull. 104, pt. 8, p. 94, pl. 17, figs. 2a, b, 1931.
Only three specimens from Bikini 1175 are referable
to this variety which has a fringed and spinose periphery.

Globorotalia truncatulinoides (D’Orbigrv)
Plate 91, figure 18

Rotalina truncatulinoides D’Orbigny (in Barker-Webb and
Berthelot), Histoire naturelle des Iles Canaries, tome 2,
pt. 2, Foraminiféres, p. 132, pl. 2, figs. 25-27, 1839.
Globorotalia truncatulinoides Cushman and Wickenden, U. 8.
Natl. Mus. Proc., v. 75, art. 9, p. 14, pl. 6, figs. 3a—c, 1929,
Cushman, Am. Jour. Sci., v. 239, pl. 4, fig. 1, 1941,
This species occurs commonly in a few deep-water
samples from Bikini and Eniwetok.

Globorotalia tumida (H. B. Brady)
Plate 91, figure 21

Pulvinulina tumide H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 692, pl. 103, figs. 4-6, 1884.
Globorotalia tumida Cushman, U. S, Natl. Mus. Byl 104, pt. 8,
p. 95, pl. 17, figs. 3a—c,1931; Am. Jour. Sci., v. 239, pl. 3,
fig. 3, 1941.
This widely distributed species occurs abundantly
in a few of the deeper-water samples from Bikini, and
more rarely at Eniwetok and Rongelap.

Family ANOMALINIDAE
Genus ANOMALINA D’Orbigny, 182¢
Anomalina cf. A. glabrata Cushman
Plate 91, figure 23
Anomalina glabrata Cushman, Carnegie Inst. Washington Pub.
342, p. 39, pl. 12, figs. 5-7, 1924.

A few specimens from numerous samples from all the
atolls seem close to this species known from the South

Pacific but these specimens are somewhat larger than
the types and more coarsely punctate.

Anomalina polymorpha Costa
Plate 91, figure 22

Anomalina polymorpha Costa, Accad. pontaniana Atti, v. 7, pt.
2, p. 252, pl. 21, figs. 7-9, 1856.

A few specimens of this distinctive species described
from the Pliocene of Italy and known from Recent
seas, were found in Bikini core 1174, more abundant at
the base than at the top, and a single spacimen from
Bikini 1175.
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Genus PLANULINA D’Orbigny, 1826
Planulina ariminensis D’Orbigny

Planulina ariminensis D’Orbigny, Annales sci. nat., tome 7, p.
280, no. 1, pl. 5 (14), figs. 1-3 bis., Modgles, no. 49, iie livr.,
1826.

Anomalina ariminensis H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 674, pl. 93, figs. 10, 11, 1884,

A few well-preserved specimens occur in the guyot
samples. The species was described from the Adriatic
Sea and is known from the late Tertiary of the Mediter-
ranean. It is widely recorded in Recent seas.

Genus LATICARININA Galloway and Wissler, 1927
Laticarinina pauperata (Parker and Jones)

Pulvinulina repanda var. menardii, subvar. pauperaia Parker and
Jones, Philosophical Trans., v. 155, p. 395, pl. 16, figs. 50, 51,
1865.

Pulvinulina pauperata H. B. Brady, Challenger Rept., Zoology,
v. 9, p. 696, pl. 104, figs. 3-11, 1884.

Laticarinina pauperaia Cushman and Todd, Cushman Lab.
Foram. Research Contr., v. 18, p. 15, pl. 4, figs. 1-6, 1942,

A single nepionic individual was found at Bikini 1170.

Genus ANOMALINELLA Cushman, 1927
Anomalinella rostrata (H. B. Brady)
Plate 91, figure 24

Truncatulina rosiraia H. B. Brady, Quart. Jour. Micros. Sci.,
v. 21, p. 65, 1881; Challenger Rept., Zoology, v. 9, p. 668, pl.
94, figs. 6a~c, 1884.

Anomalinella rosirata Cushman, Cushman Lab. Foram, Research
Contr., v. 3, p. 93, 1927; idem, Special Pub. 1, p. 322, pl. 50,
fig. 1, 1928.

Test bilaterally symmetrical, involute, last-formed
whorl consisting of about ten chambers, periphery
keeled; chambers of uniform shape, increasing very
slowly and evenly in size as added; sutures distinct,
limbate, slightly curved; wall very coarsely perforate;
aperture on ventral margin of last-formed chamber
between periphery and umbilical area with a supple-
mentary aperture just below peripheral margin, elon-
gate, and parallel to axis of coiling. Length up to 1
mm.

This is a rather common species in the Indo-Pacific
region and occurs in a number of the samples.

Genus CIBICIDES Montfort, 1808
Cibicides cicatricosus (Schwager)
Plate 91, figures 25, 26

Anomalina cicatricosa Schwager, Novara-Exped., Geol. Theil,

Band 2, p. 260, pl. 7, figs. 108, 4, 1866.
Cushman, Geol. Soc. Japan Jour., v. 46, no. 546, p. 153 (43),

pl. 10 (6), figs. 19 a—c, 1939.

Cibicides cicatricosus Thalmann, Eclogae geol. Helvetiae, tome
25, p. 309, 1932.

Truncatulina akneriana H. B. Brady (not D’Orbigny), Challenger
Rept., Zoology, v. 9, p. 663, pl. 94, figs. 8a-c, 1884.
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In a few deep-water samples from Eniwetok and
Bikini, this species, described from the Pliocene of Kar
Nicobar, occurs fairly commonly, It is a distinctly
perforate species. About 10 chambers comprise the
last-formed whorl, the dorsal side is only slizhtly
evolute and the earlier whorls largely obscured by shell
material, the sutures are limbate and distinct, and the
aperture extends slightly over onto the dorsal side.
In adult tests the wall is about equally perforate on
both dorsal and ventral sides, but in young specimens
the ventral side, or the early chambers on the ventral
side, are almost free of the coarse perforations.

Cibicides lobatulus (Walker and Jacob)
Plate 91, figures 27, 28

Nautilus lobatulus Walker and Jacob, Adams Essays, Kan-
macher’s ed., p. 642, pl. 14, fig. 36, 1798,

Truncatulina lobatula D’Orbigny, Foraminiféres fossil:s du
bassin tertiaire de Vienne, p. 168, pl. 9, figs. 18-23, 1846.

Cibicides lobatulus Cushman, U. 8. Natl. Mus. Bull. 104, pt. 8,

~ p. 118, pl. 21, figs. 3a~¢, 1931.

Truncatulina lobate D’Orbigny (in Barker-Webb and Berthelot),
Histoire naturelle des Iles Canaries, tome 2, pt. 2, Fora-
miniféres, p. 134, pl. 2, figs. 2224, 1839,

This cosmopolitan species is found at Bikini, Eniwe-
tok, and Rongelap, more abundantly at the deeper
stations. It shows much variation and occurs in two
forms, examples of each of which are figured. The
difference in these two forms seems to be due to the
attachment of the one (fig. 27) resulting in a flat or
concave dorsal surface and consequently an acute
periphery, while the other (fig. 28) shows no evidence
of having been attached and the chambers on the dorsal
side are slightly inflated, and the periphery smcothly
rounded. This second, rounded form seems to be
limited to the deeper-water samples and to be found
only among the larger specimens while those showing
evidence of attachment are found in either desp or
shallow-water samples. Young specimens almost all
show evidence of attachment. Both kinds show the
closely spaced, coarse perforations on both dorsal and
ventral surfaces, typical of the species.

Cibicides mayori (Cushman)
Plate 91, figures 29, 30

Truncatulina mayor; Cushman, Carnegie Inst. Washington Pub.
342, p. 39, pl. 12, figs. 3, 4, 1924.

Test attached, flattened, planoconvex or with dorsal
side slightly concave, not completely involute ventrally
thus leaving a small knob of shell material in the center
of the convex ventral side, periphery very irrezular,
with a very thin, fringe-like, sometimes serrate keel;
chambers indistinct, numerous, 5 to 10 in the last
whorl, later ones irregular in size and shape, very
slightly inflated ; sutures indistinct, limbate and curved.
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slightly depressed on the ventral side; wall thin,
smooth, perforations very coarse, less closely spaced on
the ventral side than on the dorsal: aperture an elon-
gate, very low and inconspicuous slit extending from
near the umbo on the ventral side to the periphery and
slightly over onto the dorsal side. Diameter 0.50 to
0.75 mm, thickness 0.15 to 0.20 mm.

Specimens from Bikini, Eniwetok and Rongelap have
been compared with the types of this species from off
Samoa, in 17, 18, and 25 fathoms, and seem to be the
same, although they exhibit considerable variation.
The Marshall Islands specimens have more chambers
to the last whorl, as many as 10, and only a few speci-
mens have the perforations on the dorsal surface
which, as shown by reexamination of the holotype, do
not extend entirely through the test, but onlyinto the
previous chambers. These perforations seem to be the
uncloséd dorsal portions of earlier apertures.

Cibicides cf. C. pseudoungerianus (Cushman)
Plate 91, figure 31

Truncatulina pseudoungeriana Cushman, U. S. Geol. Survey
Prof. Paper 129-E, p. 97, pl. 20, fig. 9, 1922.

Cibicides pseudoungeriana Cushman, U. S. Natl. Mus. Bull. 104,
pt. 8, p. 123, pl. 22, figs. 3-7, 1931; Am. Jour. Sci., v. 239,
p. 138, pl. 5, figs. 16-19, 1941,

A few specimens seem closely related to this species
described from the Oligocene of Mississippi and widely
recorded, fossil and Recent. They are smaller than
the types and have 13 or 14 chambers in the last whorl.
They have a more prominent umbilical boss on the
ventral side than do the types, and the difference in
coarseness of perforations between the ventral and
dorsal sides is very striking.

Genus CIBICIDINA Bandy, 1949
Cibicidina sp.
Plate 91, fignre 32

A very few specimens from four Bikini deep-water
samples, similar to that figured, seem to be undescribed.
The species resembles C. mississippiensis (Cushman)
(1935, p. 54, pl. 22, figs. 3a—c) in general structure.
The chambers are very strongly inflated ventrally and
the dorsal side is slightly concave and only very
slightly evolute. The wall is distinctly perforate.

Genus CIBICIDELLA Cushman, 1927
Cibicidella variabilis (D’Orbigny)
Plate 82, figure 13

Truncatulina variabilis D’Orbigny, Annales sci. nat., vol. 7,
p. 279, No. 8, 1826; (in Barker-Webb and Berthelot), His-
toire naturelle des Iles Canaries, tome 2, pt. 2, Foramini-
féres, p. 135, pl. 2, fig. 29, 1839.

Parker, Jones, and H. B. Brady, Annals and Mag. Nat. His-
tory, 4th ser., v. 8, p. 177, pl. 12, fig. 138, 1871.
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Cibicidella variabilis Cushman, Cushman Lab. Foram. Research
Contr., v. 3, p. 93, 1927; idem, Special Pub. 1, p. 323, pl.
50, figs. 5-7; pl. 51, fig. 5, 1928; U. S. Natl. Mus. Bull.
104, pt. 8, p. 127, pl. 24, fig. 3, 1931.

This is a highly variable species, the e~rly stages
like Chibicides but the later chambers taking many
different shapes, probably partly due to the surface
to which it is attached. It is very widely recorded
and more than one species may be included.

Family PLANORBULINIDAE
Genus PLANORBULINA D’'Orbigny, 182"
Planorbulina acervalis H. B. Brady
Plate 82, figure 14; plate 91, figures 34-36

Planorbulina acervalis H. B. Brady, Challenger Rent., Zoology,

v. 9, p. 657, pl. 92, fig. 4, 1884.

Numerous specimens from all four atolls ere referred
to this species. It is evidently very variakle and has
been confused with Acervulina inhaerens Schultze.
The two are very difficult to separate in some instances,
and it is difficult to place the references with any
degree of consistency. Usually it is possible to dis-
tinguish the initial few chambers in a regular coil on the
dorsal side before the chambers assume the'r irregular
manner of growth.

Genus PLANORBULINELLA Cushman, 1827
Planorbulinella larvata (Parker and Jonex)

Planorbulina larvata Parker and Jones, Philos. Trans., v. 155,
p. 380, pl. 19, fig. 3, 1865.

H. B. Brady, Challenger Rept., Zoology, v. 9, p. 658, pl. 92,

figs. 5, 6, 1884.

Planorbulinella larvata Cushman, Cushman Lab. Foram. Re-
search Special Pub. 4, pl. 29, figs. 5a, b, 1933; idem, Special
Pub. 5, pl. 37, figs. 3a, b, 1933.

This usually common species is noteworthy because
of its rarity in the Marshall Islands. Only a single
specimen, from Bikini core 1176 at 2 to 3 inches, was
found.

Genus ACERVULINA Schultze, 1854
Acervulina inhaerens Schultze
Plate 91, figures 37, 38

Acervuling tnhaerens Schultze, Organismus Polythal., 1854, p.
68, pl. 6, fig. 12.
Bronn, Klassen und Ordnungen Thier-Reichs, Band 1, p.
72, pl. 6, fig. 17, 1859,
Gypsina inhaerens H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 718, pl. 102, figs. 1-6, 1884.

From an examination of the records of this species
it seems that more than one species is recorded under
this name. Specimens referred to it here are common in
many of the samples and it is evidently a species of
rather warm, shallow water.
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The separation between this species and Planorbulina
acervalis is hard to make. In this species the later
chambers are more piled up on top of the earlier cham-
bers and in some cases the species is very distinctive
in having a radial pattern of sutures on the ventral side.
It has very small chambers, not inflated, and not as
coarsely perforate as in Planorbulina acervalis.

Genus GYPSINA Carter, 1877
Gypsina globula (Reuss)
Plate 91, figure 39

Ceriopora globulus Reuss, Haidinger’s Naturwiss. Abh., Band 2,
p. 33, pl. 5, fig. 7, 1847.

Gypsina globulus H. B. Brady, Challenger Rept., Zoology, v. 9,
p. 717, pl. 101, fig. 8, 1884.

A few specimens may be placed under this name.
When well preserved they are generally spherical in
shape, although a number of immature ones have a
flat surface on one side. The individual chambers are
usually smaller than in @. vesicularis, resulting in a
finer textured surface.

Gypsina plana (Carter)
Plate 93, figure 1

Polytrema planum Carter, Annals and Mag. Nat. History, 4th

ser., v. 17, p. 211, pl. 13, figs. 18, 19, 1876.
Chapman, Linnean Soc. Jour., Zoology, v. 28, p. 209 (list);

p. 201, pl. 20, figs. 6, 7, 1900; Annals and Mag. Nat. History,
7th ser., v. 7, p. 82, 1901; Linnean Soc. Jour., Zoology, v. 28,
p. 396, pl. 35, figs. 2, 4; p. 407 (list), 1902.

Gypsina inhaerens Schultze var. plana Yabe and Hanzawa,
Tohoku Imp. Uniy. Sci. Repts., 2nd ser., Geol., v. 11, p. 179,
pl. 2, fig. 6, 1929; v. 14, p. 37, pl. 1, fig. 6; pl. 5, fig. 7; pl. 9,
fig. 12; pl. 10, fig. 8, 1930.

Acervulina inhaerens Schultze var. plana Hanzawa, idem, v. 12,
p. 156, pl. 3, fig. 4, 1931.

Acervulina inhaerens Schultze var. plana Carter var. Chapman,
Annals and Mag. Nat. History, 11th ser., v. 11, p. 101 (list),
1944.

Rather large masses of this encrusting form are found
attached to coral at a relatively shallow depth, 14
fathoms, in Bikini Lagoon, and as a cementing coating
on Halimeda segments at Bikini 788 also in the lagoon.
It differs from Miniacing miniacea in consisting of a
smooth, very fine textured coating over a large area
rather than a more local development with branches
extending upward from the surface. In cut section
(pl. 93, fig. 1b) the structure is identical with that
observed in cut sections of free specimens of Gypsina.

This species has been reported in Tertiary material.
Chapman (1944) reported it as “one of the chief agents
in binding together the loose reef material’” in the
Funafuti boring.
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Gypsina vesicularis (Parker and Jones)

Plate 82, figure 12

Orbitolina vesicularis Parker and Jones, Annals and Mag. Nat.
History, 3d ser., v. 6, p. 31, no. 5, 1860.
GQypsina vesicularis Carter, idem, 4th ser., v. 20, p. 173, 1877.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 718, pl. 101,
figs. 9-12, 1884.

This species was found at all four atolls. Specir~ens
are much larger and coarser textured than @. globula
and are disc-shaped, usually thickened in the center.

Family RUPERTIIDAE
Genus RUPERTIA Wallich, 1877
Rupertia stabilis Wallich

Plate 91, figure 33

Rupertia stabilis Wallich, Annals and Mag. Nat. History, 4th
ser., v. 19, pp. 501-504, pl. 20, 1877.
A single young specimen, here figured, was found at
Rongelap 456,

Genus CARPENTERIA Gray, 1858
Carpenteria proteiformis Go&s?

Carpenteria balaniformis Gray var. proteiformis Goés, K. svenska
vetensk. akad. Handl.,, Band 19, no. 4, p. 94, pl. 6, figs.
208-214; pl. 7, figs. 215-219, 1882.

Carpenteria proteiformis Brady, Challenger Rept., Zoology, v. 9,
p. 679, pl. 97, figs. 8-14, 1884.

Specimens consisting of an irregularly growing series
of thick-walled, coarsely perforate chambers are fcund
fairly abundantly in a few samples. They are mcstly
light to dark red or orange.

Carpenteria sp.

Plate 82, figure 15

The specimen figured was the only one of this sort
found. It may belong in C. monticularis Carter (1877,
p. 211, pl. 13, figs. 9-12) which is known from the
Pacific.

Family HOMOTREMIDAE
Genus HOMOTREMA Hickson, 1911
Homotrema rubrum (Lamarck)
Plate 82, figure 17; plate 92, figure 8; plate 93, figure 2

Millepora rubra Lamarck, Histoire naturelle des Animaux sans
Vertebres, tome 2, p. 202, 1816.
Polytrema rubra Dujardin, Histoire naturelle des Zoophytes,
1841, p. 259.
Carpenter, Parker, and Jones, Introd. Foram., p. 235, p'. 13,
figs. 18-20, 1862.
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Homotrema rubrum Hickson, Linnean Soc. London Trans.,
Zoology, ser. 2, v. 14, pp. 445, 454, pl. 30, fig. 2; pl. 31,
fig. 9; pl. 32, figs. 19, 22, 28, 1911.

Cushman, Carnegie Inst. Washington Pub. 311, p. 53, pl. 14,
figs. 6-8, 1922,

Hofker, Sitboga-Exped., Mon. 4, p. 31, pl. 13, figs. 8, 9; pl. 14,
figs. 12-20; pl. 15, 1927.

Chapman and Parr, Royal Soc. Victoria Proc., v. 43, pt. 2,
p. 238, pl. 9, figs. 9, 10, 1931.

Emiliani, Cushman Found. Foram. Research Contr., v. 2,
pp. 143146, pls. 15, 16, 1951.

This is a species of shallow, warm waters, attached
to shell or Halimeda or coral fragments. In our
samples it is mostly represented by fragments evidently
taken into deeper water by wave and current action.
A few well-preserved specimens were found attached
inside cavities. In these specimens (see plate 92,
fig. 8, and plate 93, fig. 2) sponge spicules may be
observed protruding from the high conical apertures.

Genus MINIACINA Galloway, 1933
Miniacina miniacea (Pallas)
Plate 82, figure 16

Millepora miniacea Pallas, Elenchus Zoophytorum, p. 251, The
Hague, 1766.
Esper, Die Pflanzenthiere, Theil 1, p. 225, pl. 17, figs. 1-4,
1791.
Polytrema miniacea Carter, Annals and Mag. Nat. History, 4th
ser., v. 17, p. 185, pl. 13, figs. 1-6, 1876.
Moebius, Foraminiferen von Mauritius, p. 85, pl. 7, figs. 1-17,
1880.
H. B. Brady, Challenger Rept., Zoology, v. 9, p. 721, pl. 100,
figs. 5-9; pl. 101, fig. 1, 1884.
Chapman, Linnean Soc. Jour., Zoology, v. 28, p. 16, pl. 4,
fig. 7, 1899.
Hickson, Linnean Soc. London Trans., Zoology, ser. 2, v. 14,
p. 453, pl. 30, fig. 1; pl. 31; fig. 8, 1911.
Heron-Allen and Earland, Soc. Sci. Hist. Nat. Corse Bull.,
p. 139, pl. 2, figs. 4049, 1922.
Hofker, Siboga-Exped., Mon. 4, p. 27, pl. 12; pl. 13, figs. 1-7;
pl. 14, figs. 1-11, 1927,
Miniacina miniacea Cushman, Cushman Lab. Foram. Research
Special Pub. 5, pl. 37, figs. 33-36, 1933.
Colom, Inst. Espafiol Oceanografia, Notas y Resimenes, ser. 2,
no. 108, p. 45, pl. 11, figs. 218, 220-222, 1942.

This species, red in color, occurs at all four atolls
and is distinguished from Homotrema rubrum (Lamarck)
by having fine perforations throughout, whereas in
Homotrema the walls between the foramina are solid
and thus appear glossy. Also, M. miniacea is a
slenderer and more branching form. Numerous frag-
ments show the enlarged disclike area by which the
specimens are attached.

Some specimens lack the red color and may belong
to the variety alba (Carter) (1877, p. 213, pl. 13, fig. 14).
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A antillarum, Spireloculing oo oo 335 | Bolivina—Continued

abbreviota, Bolivina. .o 321, 352, tab. 3, pl. 87 aequa, Spiroloculing.. 334 rhombotdalis_ .. _____ ... 323, 353, tab. 3 pl. 87
Bolivina limbata. ... __. oo 852 angulata, Spircloculina .. 334 rODUSI® oo 321, 353, tab. 3 pl. 87
Textulari@_ .. e 329 | arenata, Quinqueloculing anguina. 320, 332, tab. 1, pl.-83 COMPACER . - e e e eemm e m 352
abyssorum, Nodosari@. . o oo oo el 356 | arietina, Spiroling. oo .____ 323, 348, tab. 3, pl. 87 striotula__ - ______. 323, 353, tab. 3 pl. 87
Siphonodosaria_ ... ... 322, 356, tab. 3, pl. 88 | arietinus, Nautilus (LHUUS) v cermoommeeee e 348 subexrcavata _.____. - 323, 353, tab. 3 pl. 87
acervalis, Planorbulina . 324,372,373, tab. 5, pls. 82, 91 Peneroplis. . aceeeaemv 348 subreticulal@ ool 324, 353, tab. 8
Acervulinag inhaerens. . . - 324, 372, tab. 5, pl. 91 | ariminensis, Anomaling.._ . .o 371 L 324, 353, tab. 3
inhaesens Plana .- oo 373 Planvling....-..-.. ... 322, 871, tab. 5 tenuis._ - — 353
acescata, Spiroloculing. ... _.___.____ , 334, tab. Articuling elongat@. oo cooeooooooo.. 324, 336, tab. 1 2OTLUOSA - - oo 323, 353, tab. 3 pl. 87
Spiroloculina grateloupi- ... ___.__.__ Fun@liS oo Bolivinella folia. 323, 349, tab. 3 pl. 87
acicularis, Nautilus (Lituus) - _ mucronata. - Jolia ornata....._ - 323, 349, tab, 3 pl. 87
SpirolinG. - v 323, 348, tab. 3, pl. 87 pacifica Bolivinita quadrilatera ... o oo 322, 349, tab. 3
aculeata, Bulimina._. _-. 822, 350, tab. 3, pl. 87 | asperula ampullacea, Uvigering. - oo oeeeeeeeoo 355 | bolivinoides, Pleurostomella... 322, 324, 356, tab. 3, pl. 88
acuticosta, Lagend. ... ... 321, 844, tab. 2, pl. 86 | ASEACOIUS - e 345 | boscigna, Quinquelociding ..o oooeo oo 339
advena, Patellina. ... ... 324, 357, tab. 4 bradyi-...___ ._. 321, 843, tab. 2, pl. 86 { bradyane, Quinqueloculina___..... 321, 332, tab. 1, pl. 83
Polystomella 345 planulata___ 321, 343, tab. 2, pl. 86 | bradyi, Astacolus 321, 343, tab. 2, pl. 86
altiformis, Patelling... .....__ 324, 357, tab. 4, pl. 89 PLARULALUS e e oo e e 343 Cassidulinoides_ . .____ ... 367
advenwm, Elphidium..._._.. 323, 345, 346, tab. 2, pl. 86 | Astrononion tumidum ... «c...._. 321, 345, tab. 2, pl. 86 Cristellari@. ... eeeeeee 343
advenum dispar, Elphidium___ 323, 345, 346, tab. 2, pl. 86 | atlantica, Reussella $pinulosa .. - eceeeeeen 354 364
aequa, Spiroloculing. .. ... _ 824, 334, tab. 1| auberiana, Quingueloculin® . . . cooeeeeao 338 364
Spiroloculing antillarum ... ... 334 | auriculata, Planispiring. .. .o cooeecam oo 341 Cymbaloporetta. oo 323, 364, tab. 4, pl. 90
aequilateralis, Globigerina. . ... ... _ 369 Wiesnerell@ oo ococoeeooaee 324, 341, tab. 2, pl. 85|  GaUArYIRA ool 332
Globigerinella. .. _.________ 322, 326, 359, tab. 5, pl. 91 costata, Fissuring@._-...-...... _---. 324, 350, tab. 3 Huuerina.___ 323, 336, 337, tab. 1, pl. 84
affinis, Bulimina. ... 322, 350, tab. 3, pl. 87 | australis, Miliolinellg_— . .. ..._____ 323, 334, tab. 1, pl. 84 Karreriella_. .-~ 321, 332, tab. 1, pl. 83
agglutinans, Miliolina anguina 332 Nubecularia .. e 342
Quingqueloculing. ... ... 332 B Parring_ - oo 323, 342, tab. 2, pl. 85
anguing .- 332 Baculogypsing. . - .o 319 SVESErtq oo e oo et 342
Textularia. .o ocooeo oo 323, 328, 329, tab. 1, pl. 83 | Baggina philippinensis 322, 361, tab. 4 Trifarina.. ... --. 321, 356, tab. 3, pl. 88
akneriana, Truncatulina. 371 philippinensis pilulifera._._____ 322, 361, tab, 4, pl. 89 | Bulimina aculeata --- 322, 850, tab. 3, pl. 87
alba, Miniacing ... oo 374 | balanifor mis proteiformis, Carpenteria._______ ... 373 (17 % 322, 350, tab. 3, pl. 87
albatrossi ornata, Angulogerina_... 321, 356, tab. 3, pl. 88 | bassensis, Triloculina._......__.... 323, 337, tab. 2, pl. 85 COSIAE@ e el 322, 350, tab. 3, pl. 87
allomorphinoides, Discorbis _ 361 | Beach fauma. oo oo 320,325 elegantissima.. 349
alternans, Cassiduling ... ____.__ -.. 366 | beccarii tepida, Rotalia_.. . 320, 360, tab. 4, pl. 89 Jifiensis_ ool 320, 350, tab. 3, pl. 87
altiformis, Patellina advena. .. ... 324, 357, tab. 4, pl. 89 | bengalensis, Anomelina. ..o oo 360 TOSITGEQ o oo 322, 850, tab. 3, pl. 87

Alveoline pulchra._ - .. 348 Osangularia. . . oo , 360, . 4, pl. subcylindrica. . ________

Alveolinellidae -« o 348 Porrella. oo oo williamsoniane___.______
alveolinifor mis, Miliolina_ _.. 337 | bertheloti, Discorbis. Bultmmella elegantissima

Schlumbergering. .. ... 323, 337, tab. 1, pl. 85 | berthelotiana, Quinqueloculing . .c-—— - cooeeoee. 333 ariensis spicata e 349
Ammodiscidae . 328 | bicarinata, Triloculina_..__._. 823,338, 339, tab. 2, pl. 85 L1 320, 349, tab. 3, pl. 87
Ammodiscoides . oo oo e 368 | bidentata, Quingueloculing.._..___. 323, 332, tab. 1, pl. 83 parallela [, 349
AmmodiSeus ... 368 | Bifaring. ..o .-- 354 | Buliminidae.... - 349

inecertuS ceman - fimbriata oo 354 | Buliminoides williamsoniana__.._. 324, 349, tab. 3, pl. 87
ammonoides, Neutilus .. oo e 346 meckinnondi.. .. o—o——._ ——— 354 | bulloides, BUloculine ..o e 340

Operculing . _...____.___.__. 323, 346, tab. 3, pl. 87 | Bifarinella . . oot ceceaee 354 Globigering__...__........ o---- 323, 368, tab. 6, pl. 91
Amphisorus. _. 348 mackinnonii Nonionina . - 367

hemprichii. .. 348 ryukye Pulleni e 322, 367, tab. 4
Amphistegina. 319, 330 | bifrons, Rectobolivina. 3 . Sphaeroidina. - 322, 367, tab. 4, pl. 90

1e8SOME - oo oo e e 362 SAGIING_ - e e Tretomphalts . - oo e wme-n 364

MadAGASCATIENSTS - o oo oo oo 319, Siphogenering. - ... oo 354

320, 321, 323, 325, 326, 362, tab. 4, pl. 90 (8agrin@) . e 354 (o]
rediola....___ 321, 322, 326, 362, 363, tab. 4, pl. 90 | Bigenerin@ Sp_ ..o ... 321, 380, tab. 1, pl. 83 | calabra, Cassiduling_ ... . oo .. 366
radiata papillosa,. 322, 362, tab. 4, pl. 90 | Bikini Atoll, localities and depths of samples.... 326-327 | calcar, Robulus. ... oooceemoea. 321, 342, tab. 2, pl. 86
- 322, 363, tab. 4, pl. 90| bikiniensts, Triloculina__ ... ____ 323, 33¢, tab. 2, pl 85 ROLAUIG e oo oo e aeeaae 319
......... 863, tab. 4, pl 90 | Biloculina bulloides 340 | Calcarina. c———— aemoa-- 319,825
__________________ 362 denticulata.. . 340 defrancii PP~ | -

ampullacea, UvigerinGo. ... 321, 855, tab. 3, pl. 88 SETEOlAEG - - o e 340 hispida__.___. .._._..__

Ubvigering asperult. - - ceeceocooomm e 355 lucernula.. ... - . 340 pulchella
anguina agglutinans, Miliolina. - 332 millettii___. .. i

agglutinans, Quinqueloculi 332 murrhina.

arenata, Quingueloculinag_ - __. 320, 332, tab. l pl. 83 ringens denticulata
angularis, Clavuling.......___._. 324, 332, tab. 1, pl. 83 SEriolato e ceemcaae
engulata, Gaudryina triangularis.. 321, 33, tab. 1, pl. 83 | Bitubulogenerina sp candeiana, Textularia. .. .___._.__. -~ 323,329,tab.1.pl. 83

Spiroloculina -- 323, 334, tab. 1, pl. 84 | Bolivina_...._.... Candeina nitida 322, 370, tab. 5, pl. 91

QRETLAT U T o e 334 abbreviate. ..o .. 321, 852, tab. 3, pl 87 | carpenteri, Cycloclypens .- .._..._ 321, 347, tab. 3, pl. 82

1/ L 334 COMPACE - — oo .. 323, 859, tab. 3, pl. 87 | Carpenteria balanifor mis proteiformis--._._____.___. 373
Angulogerina albatrossi ornata-... 321, 356, tab. 3 pl. 88 CONVANATEO e oo e e em e 353 protefformis. . . ool 320,373 tab. 5
angulosa, Cassidulina.. .- 322, 865, tab. 4, pl. 90 Globulosa. . - oo eeam 324, 352, tab. 3 [« U, 324,373, tab. 5 pl.82
Anomaling ariminensis. 37 karreriana...__.___ .. 353| Carterina sptculotesta. -- 324,342, tab. 2, pl. 85
bengalensi [ 360 limbata____. 353 | Cassidulina alternans._ ... ____.____.________ -- 366

371 Abbreviate. oo eeen 352 angulosa 322, 365, tab. 4. pl. 90
....................... 34, 370 tab. 5, pl. 91 mayori....._.. ———— . 854 366
-~ 322, 870, tab. 5, pl. 91 nitida_ . 321, 852, tab. 3, pl. 87 366

- 324, 871, tab. B, pl. 91 OCEANICA - e memeemme e 324, 852, tab. 3 322, 365, tab. 4. pl. 90
370 P3eUdODYIMAEE - - - oo 323, 352, tab. 3, pl. 87 AECOTAER o m e ee e ca 365
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delicata_ ... 322, 865, tab. 4, pl. 90
elegans. __ -- 322, 366, tab. 4, pl. 90
gemma. .. . 322,366, tab. 4, pl. 90
marshallana. _ -- 322,366, tab. 4, pl. 90
minute____ 323, 325, 366, tab. 4, pl. 90
pacifica. —---- 321,368, tab. 4
patula...-- ---- 322,366, tab. 4
spinifera.. .. 322,366, tab. 4, pl. 90
subglobosa._ 322, 366, 367, tab. 4, pl. 90
var-.... ---- 367, tab. 4, pl. 90
Cassidulinidae_ . 365
Cassidulinoides bradyi_._._____________.___________ 367
F:3 « S 322, 367, tab. 4
castrensis, Lagena_.____ - 351
Lagena orbignyana_ _ 351
catenulata, Oolina.____ - 350

caudriae, Cassidulina_ .. ... ______._______-- 366
Ceratobulimina pacifica_ 324, 365, tab. 4
Ceriopora globulws. ... _____________.. 373
Chilostomella oolina_ _ . ___ 324, 367, tab. 4
Chilostomellidae. .. ... _______.________.__ 367
Chrysalidinella dimorpha._______.___._________..___ 355
fijlensis ... ______ 324, 355, tab. 3, pl. 88
«Cibicidella variabilis__. __ -- 324, 872, tab. 5, pl. 82
Cibicides - ool 372
cicatricosus .. --- 322,871, tab. 5, pl. 91
Lobatulus._ . .. 324,371, tab. 5, pl. 91
MAYOri. .. ... 324, 871, tab. 5, pl. 91
pseudovngerianus.__ - 324,372, tab. 5, pl. 91
Cibicidine mississippiensis .. ____________.____ 372
-3+ Y - 322,872, tab. 5, pl. 91
cicatricosa, Anomaline. ... .______ 14}

cicatricosus, Cibicides_ _ . - 322,871, tab. 5, pl. 91
circularis, Fissurina. . - 323,851, tab. 3, pl. 87
Spiroloculina. .
dorsata___
sublineata, Miliolina._
clara, Spiroloculina_.
lirata, Spiroloculing._
Clavuline angularis . ___.

335

--- 324,332, tab. 1, pl. 83
... 324,382, pl.83
332

--- 323,985, 1ab. 1, pl. 84
_. 323,852, tab. 3, pl. 87

concava, Siphotextularia.
concavum, Plecanium.

27

trica, Epi:
Mississipping oo
Pulvinuling.__... —— -- 360
concinne, Discorbing. ... ... .. .- 858
Discorbis_ o -- 323, 358, tab. 4, pl. 89
Conditions affecting variations of species, lagoon
fauna. L. 320-321
reef-flatfauna_. ... ... 320
tobata, Globigering._ ..o o .. 368

Globzgermozdes_.._« 320, 321, 323, 326, 368, tab. 5, pl. 91

conglomerata, Globigerine. _.__.____. 322, 368, tab. 5, pl. 91
conica, Textularie ... ..___.___.__ 323,329, tab. 1, pl. 83
corrugata, Tertularia. - 329
C'onicospzrtllma ............. et e 357
semi- ta. . .. 324, 357, tab. 4, pl. 88
S 324, 357, tab. 4, pl. 88
leria, Bolivin@_ ... oooooooo oo -. 353
convallarivm, LOZOSIOMEA . cceu o conecceecaaean 353
Loxostomum_ ... ... 323, 3568, tab. 3, pl. 88
.convoluta, Psewdobulimina .. ... _____.._._______. 350
Cores, Bikinilagoon ... . __._______ -- 320-321
Sylvania Guyot 322
Cornuspira involvens. 341
planorbis_ ..o 323, 341, tab. 2, pl. 85
corrugata, Spiroloculine._ -~ 323, 385,tab. 1, pl. 84
T T U
COMICH - - - - e oo
corticate, Rugidia .
Sphaerof@ing. ..o e e

INDEX
costata, Bulitming ... ccnoeeeoae_. 322, 350, tab, 3, pl. 87
Cristellaria e ——————— 343
Fissurina auriculate. .. .. __._______. 324, 350, tab. 3
Siphogenerina 356
costatula, Cassiduling__._____ ... 322, 365, tab. 4, pl. 90
Siphogenering raphanus. ... .. _._._..._ 356
crassa, Globorotalia. . 322, 870, tab. 5, pl. 91
Miliolina... ... e ae 333 |
Pulgintling oot eeeeaas 370
subcuneata, Quingueloculina___ 323, 333, tab. 1, pl. 83
cribrorepandus, Poroeponides. ... . 323, 3€0, tab. 4, pl. 89
crispata, Siphoteztularia_ ... 321, 330, tab. 1, pl. 83
.. 330
................................. 343
........................................ 343
342
nigrisepie . ... 343
schloenbachi ... .. .. 344
crustata, Discorbis. . _ 323, 358, tab. 4, pl. 89
cubensis, Gimbelina. - _______________ . ____.._. 349
curoa, Heterosteging .o coooeoommeeeaas 346, 347
cush mani, Spiroloculina . 336
CyclOClYDEUS - - - - oo ceees 347
carpenteri_ oo 321, 347, tab. 3, pl. 82
guembelianus_ IR 7 14
Cymbalopora bradyi ... 364
POCYS e e e 364
364
SQUABTMOSG  _ - oo e 364
Cymbaloporetta bradyi --.. 823, 364, tab. 4, pl. 90
SqUATRATROSE - omeeememee 323, 364, tab. 4, pl. 90
Cymbaloporidae_____ ... . oo 364
D
davidiana, Velvulina_ . ______._____ 323, 331, tab. 1, pl. 82
decorata, Cassiduling_ ... ... _.________......__ 365
SpirfllinG ... 320, 324, 356, 357, tab. 4, pl. 88
var- ... ----.. 857, tab. 4, pl. 88
Deep-waterfauna.. ... . . __ 321-322, 326
defrancii, Calearing. ... .. ________ 363
dehiscens, Sphaeroidine_._ ... . ____________.__ 369
Sphaeroidinella. - _ _ - 322, 326, 369, tab. 5, pl. 91
delicata, Cassiduling. . __..________ 322, 365, tab. 4, pl. 90
densepunctate, Spirillina vivipera-- 324, 357, tab. 4, pl. 88
Dentalina filiformis. ... .o 321, 343, tab. 2, pl. 86
denticulate, Biloculing. - ... . ________________
Biloculing ringens ... .o oeeeaann 340
PYLGOeee e et eeamee 323, 340, tab. 2, pl. 85
striolate, Biloculing . ... .. ________. 340
Pyrgo________ - 323, 840, tab. 2, pl. 85
depressa, Heterostegin@. oo ... 347
digitata, Hastigering - e o eeooeeeceeecean 369
H inella .. 322, 369, tab. 5, pl. 91
dimorphe, Chrysalidinella_ ___.________.__.______.__ 355
SaGrife o 355
pacifica, Siphogenerina. - 321, 855, tab. 3, pl. 88
Dimorphina tuberos@. ... ......... 321, 844, tab. 2, pl. 86
Discorbing cORCINM@ e oo ool 358
patelliformis. - 359
poeyi- - - .- - - 364
polystomelloides .. oo cen oo 360
TUGOst _ - - 359
tuberocapitata_ 359
Discorbis allomorphinoides. ____________ 361
bertheloti_.___ .. 359
CONCINMA - e e eceemem e mmee 323, 358, tab. 4, pl. 89
crustata .. 323, 358, tab, 4, pl. 89
Srustat@. o oo 324, 358, tab, 4, pl. 89
MACENS o oo ccceeae 323, 358, tab. 4, pl. 89
i .- 823, 358, tab. 4, pl. 89
patelliformis. ... 323, 859, tab. 4, pl. 89
TUPOSB - oo 323, 859, tab. 4, pl. 89
subbertheloti_.. _. 320, 359, tab. 4, pl. 89
tuberocapitata 321, 359, tab. 4, pl. 89
dispar, Elphidium advenwm-. 323, 345, 346, tab. 2, pl. 86
distorqueata, Quingueloculing....__ 323, 333, tab. 1, pl. 83
diversa, Hauering. .. o........ 323, 336, 337, tab. 1, pl. 84
dorsata circularis, Spiroloculing .. ... ... ... 335
dubia, Pegidia 324, 361, tab. 4
B 361

340 | erigua, Hauerina____

dupla, Textularia_________.._____. 323, 329, tab. 1, pl. 83
durrandii, Millolina__._____________ .. .. . _. 341
E
earlandi, Triloculing. ..__.______._ 323, 338, tab. 2, pl. 85

Virguline_..________.__._____ - 324, 862, tab. 3, pl. 87

361

edwardsi, Planispirina (Sigmoiling) . ... _..._.... 336
Sigmotling. - cemooeeoeeeeee 324, 336, tab. 1, pl. 84
Ehrenbergina pacifica. - 322, 367, tab. 4, pl. 00
reticulat®. - ... ..______.
FLL4 ¢ 1 PR
elegans, Cassiduling
Epistoming oo oo ol
Hoglunding.-...__ . __._____....___ 322 3¢0, pl. 89
elegantissima, Bulimina 349
Buliminella________ ______._____.._. 324, 349, tab. 3
‘Ellipsoidinidae. __.___________ ... 356
elongata, Articuling 1
Qlobigerina_ ... 368
Globigerinoides. ... _..________. 324, 368, tab. 5, pl. 91
341
Elphidium advenum _______ --- 323,345, 346, tab. 2, pl. 86
323, 345, 346, tab. 2, pl. 86
..................... 346
........................ 323, 346, tab. 2, pl. 86
______________________________ 324, 346, tab, 2
_______________________ 323, 346, tab. 2, pl. 86
Eniwetok Atoll,localities and depth-of samples. 327-328

Entosolenia formosa_ ... .. ... __.__.____ 351

SqUAMosa__ .. 350
Epinoides concentrica_.__... . 360
Epistomaroides polystomelloides_ _ . 320, 3€0, tab 4, pl. 89
Epistomina elegans_ . ... ... 360

Epistominella obtusa_
pulchra_.

- 324,365, tab. 4, pl. 90
324, 365, tab. 4

tubulifera. - .-~ 323, 365, tab. 4, pl. 90

SP- e .-~ 323,365, tab. 4, pl. 90
Eponides. _ - 360

repanda. - 360

tenera_._. - 322,359, tab. 4, pl. 89

terebra__. - 361
excavata, Spiroloculina_

Planispirina.. .
Pulvinuling. - . _.
obiusa, Pulvinulina.___
expansus planulatus, Robulus_ . . ______._____ 343
F
ferussacii, Quingueloculing. . .. _ 323,338, tab. 1, pl. 83
fijiana, Patellinella__...__ --.-- 358, tab. 4, pl. 89
fijiensis, Rulimina. - 320, 340, tab. 3, pl. 87
Chrysalidinella. - 824,355, tab. 3, pl. 88
Potellinella__ .o oooo . -~ 324
filiformi8, Dentalina._. - 321, 343, tab. 2, pl. 86
Nodosaria. - .. . 343
fimbriate, Biferine__ ... ______ .. ... 354
Globorotalia menardii 322, 370, tab. 5, pl. 91
Pulvinuling menardii__.______________________ 370
Upvigerina porrecta____ 322, 855, tab. 3, pl. 88
fimbriatulum, Elphidiwm .. __.________________ 346
Fissurina auriculate costata. _______ .- 824,350, tab. 3
circulari®_ .. ______ 323, 851, tab. 3, pl. 87
. 323,351, tab. 3, pl. 87
323, 351, tab. 3, pl. 87

PErfOr@b@ e oo 351
rediato-margmata. . .._______ 324,851, tab. 3, pl. 87
[S) (N S 324, 851, tab. 3, pl. 87
sp.B.. - 821, 352, tab. 3, pl. 87
sp. Coo e __ 322, 358, tab. 3, pl. 87
2 o3 352
fistulosa, Qlobigerina_ ... R, 366
Qlobigerinoides sacculifera_-___. 324, 369, tab. 5, pl. 91



flintiana, Miliolinella oceanica_._______.___ 324, 334, tab. 1
flintii, Gaudryine_ ... _____._________ 322, 330, tab. 1
Jolia, Bolivinella...__ 3283, 344, tab. 38, pl. 87
Textularia_ .. ___ .. . 349
ornata, Bolivinella._ ... .. 323, 349, tab. 3, pl. 87
Joliacea, Textularia___ . 323, 829, 330, tab. 1, pl. 83
oceanica, Tertularia. _.-- 323,829, tab. 1, pl. 83

Jormosa, Entosolenia___.______ . . __..._____ 351
Fissurina_. .. ____________ . 323,851, tab, 3, pl. 87
Lagena ..o e 351
foveolata, Spiroloculina. . - 320,335, tab. 1, pl. 84

Jrondescens, Sagenina._ . ______._________ 323,328, tab. 1

Frondiculariasp. A _______._
[rustata, Discorbis___

- 321,844, tab. 2, pl. 86
324, 358, tab. 4, pl. 89

Junalis, Articulina. ... ... -~ 336
Tubinello . . ... 324, 336, tab. 1, pl. 84
G
geimardr, Operculina__ ... .. _..._____ 346
Qaudryine bradyi_ _______________________. -~ 332
¢ -- 322,330, tab. 1
324, 330, tab. 1, pl. 83
................ -- 332
________________________________ 331
........................................ 330
...................................... 331
siphonifera_ ... ... ... 331
subrotundata. ... .. 330
triangularis angulata. . 321, 331 tab. 1, pl. 83
trullissata -~ 321,331, tab. 1, pl. 83
(Siphogaudryina) rhodiensis. ... ___...... 331
rugulosa_ ... .. __ -- 323,331, tab. 1 pl. 82
siphsnifera. . ... 321,331, pl. 83
transversaria .. ________________ 321,331, pl. 83
gemme, Cassidulina_._ -- 322,366, tab. 4, pl. 90
gibba, Cristellaria. . __ ... .. 342
gibbus, Robulus_______.________.__ 321, 342, tab. 2, pl. 86
glabrata, Anomalina. . 324,370, tab. 5, pl. 91
Globigerina. .. __ .. -- 368, 369
aequilateralis ... ... 369
bulloides. . _._ .- 323,368, tab. 5, pl. 91
conglobata. 368
conglomerata._..._..___.._..___ 322, 368, tab. 5, pl. 91
elongat@. ... ... . ________. .- 368
fistulosa - . -- 369
rubra ... .. 369
sacculifera 369
subcretacea_.________________ -- 322, 868, tab. 5, pl. 91
53 o T U -- 320, 368, tab. 5, pl. 91
369
322, 326, 369, tab. 5, pl. 91
368
Qlobigerinoides. . __.__ ... -~ 326, 368, 369
conglobata_.. .. 320, 321, 323, 326, 368, tab. 5, pl, 91
..................... -- 324, 368, tab. 5, pl. 91
- 321, 323, 326, 369, tab. 5, pl. 91
,,,,,,,,,,,, 321, 323, 326, 869, tab. 5, pl. 91
,,,,,,,,,,,,,,,, -- 324, 369, tab. 5, pl. 91
________________ 322, 870, tab. 5, pl. 91
________________________ 322, 870, tab. 5, pl. 91
menardii . ____________ -~ 322, 326, 870, tab. 5, pl. 91
fimbriata_.__ -ewu-- 322, 870, tab. 5, pl. 91
truncatulinoides ... ____ -- 322, 870, tab. 5, pl. 91
5

Globorotaliidae.
globosa, Lagena_ .. .. ___._____ 324, 844, tab. 2, pl. 86
globula, Gypsina.__..______________ 324, 378, tab. 5, pl. 91
globulose, Bolivina.__ -- 324, 352, tab. 3
globulus, Ceriopora____.__________.______.____.._.._. 378
gracilis, Lagene -- 321, 844, tab. 2, p). 86
granulosa, Operculine________ .. ____._____.__.____. 346
grata, Spiroloculina_ .___ 334

angulata, Spiroloculina. -
grateloupi, Spiroloculina._ _ _

acescata, Spiroloculina._ 334
guembelignus, Cycloclypeus. 347
Gambelina__._____._____ 349

cubensis. _ . 349

marghallana_ .. ___._ ... 322, 849, tab, 3, pl. 87

322

373

globwla .. . ... .. 324, 373, tab. 5, pl. 91
inhaerens. .. -~ 372
PLARG e 373
plene . ______ . -- 320, 373, pl. 93
vesicularis 324, 378, tab. 5, pl. 82

322, 359, tab. 4, pl. 89

Hualimeda . .. oo ...
Haplophragmium_.___________.______.________..._
Haplophragmoides
Hastigerina digitata__ . _______ . ______.__ -
Hastigerinella digitata . ... _.___ _. 322, 369, tab. 5, pl. 91
hauerii, Pulvinuline. __________ . ____._.... - 361
Huouerina ... iieeeaen
bradyi ... _. ..
compressa. .
diversa . .. _____________ 323, 336, 337, tab. 1, pl. 84
ETIGUE - el memenan 341
involuta. o ... -- 823, 887, pl. 84
milletti_ . ... R 323, 387, tab. 1, pl. 84
ornatissima. ... . ._.._..... -~ 337
PACHICA o e .. 337
Sserrad@ .o .
SPOCIOSB - oo
hemprichii, A mphisorus
Heronallenia____ ... __ .o
F) o T, .- 324, 359, tab. 4, pl. 89
Heterohelicidae ... . . . ... 349
Heterostegina - .. oo -~ 319,347
depressa - 347
suborbicularis 320, 323, 325, 346, 347, tab. 3, pls. 82, 87
hirsuta, Globorotelia ... ... 322, 370, tab. 5, pl. 91
Rotaling .o e -- 370
hispida, Calcarina. 320, 323, 325, 363, tab. 4, pl. 90
pulchella, Calcaring ... ______________.__ -~ 364
Hpglundina elegans__ . .- 322, 360, tab. 4, pl. 89
Homotrema. ..« -- 325,374
rubrum. . 319, 320, 323, 373, 374, tab. 5, pls. 82, 92, 93
Homotremidae .. _______ .. ... 373
Hyperamminidae ... ... .. 328
I
impressa, Spiroloculina__ - .. _________...._.. -- 335
ingequalis, Spirillinag_..._..___.___ 324, 357, tab. 4, pl. 88
incertus, Ammodiscus. . .. ________..__ 324, 328, tab. 1
inconspicua, Patellinella 320, 358, tab. 4, pl. 89
Textulari@. ..o eiicens -- 358
inflate, Nubecularie_ .. . . . . e 342
inhaerens, Acervuling._ 324, 372, tab. 5 pl. 91
GYPSING - aeeeoe S 372
plana, Acervulina_________ .. _______.._ -~ 3713
Gypsina._._ 373
involuta, Hauerina......_.__.____. 323, 337, tab. 1, pl. 84
Triloculing -- 323, 338, pl. 85
involvens, Cornuspira_ . ___ 341
wrregularts, Quinqueloculina_ .. ___.____._._._.__ 338
Triloculing . « oo ooeeeeee 323, 338, tab. 2, pl. 85
J
Jjaponica mericana, Nonionella_______ . ... __..__ 345
Jenseni, Elphidivm_____.____._..__ 323, 346, tab. 2, pl. 86
Polystomelle. . ..o emeeeamam 346
Jugosa, Patellinella
Textulari@. - - oo
K
karreriana, Bolivina__ ___ . .. ... 3563
karrerianum, Loxostoma. 353
Lozostomum. ... _oooeeeeou .. 322, 358, tab. 3, pl. 88
Karreriella bradyt_ .o cveeeno . 321,332, tab. 1, pl. 83

kerimbaensis, Textularia.
kerimbatica, Miliolina
Quinqueloculina
Triloculina

labiosa, Miliolin@___ ... cocoooo e
Miliolinella

321,329, tab. 1, pl. 83

339

381

labiosa, Miliolina—Continued
Triloculinella .
lacunate, Fissurina.

- 323,334, tab. 1, pl. 82
. 323,351, tab. 3, pl. 87

Lagena. .o el 351
orbignyana. . ._ 351
lacunensis, Nubecularia__ 320, 341 tab. 2, pl. 85
LGN - < e 344
acuticosta. 321, 844, tab. 2, pl. 86
Caslrensis. . __ ol 351
JOrmoSa. ..o e 351
globosa . _ . 324, 344, tab. 2, pl. 86
gracilis. . 321, 844, tab. 2, pl. 86
lacUnat@ oo 361
TAPGIRGER - - oo 351
marginato-perforate. - - - oo 351
orbignyane. ..o o.... 352
castrensis. ... 351
lacunata oo ... 361
radiato-marginata. .. ool 351
spiralis__... 324,344, tab. 2, pl. 86
striwto-punctata,_ ...... 324, 344, tab. 2
williamsoni. .. . 324, 344, tab. 2, pl. 86
Lagenidae. . .........._....
Lagoon fauna ... 320-321, 325
Lamarckina scebra-___ _ 324,359, tab. 4, pl. 89

larvata, Plonorbuline_ ..o . 372

Plenorbulinella _ ... - 324,872,tab. b
lateralis, Poroeponides_.___ .o 360
Laticarinina peuperata. - 824,371, tab. b
lepidula, Nodosarie_ __ . .. ... ... 356

Siphonodosaria. . .. . 322,356, tab. 3, pl. 88
lessonii, Ampbhistegina. _ . _
limbata, Boliving. ... ... ....__._.

abbreviata, Bolivine....
limbato-siriata, Nonionella... ..
timbatum, Lozostomum. ...
limbosa, Robuli .
limbosus, Robulud._ ... __
linneiana, Triloculina
lirata, Spiroloculine clara_ .

Listerella primaen.._ ... oo oo
LithothaTRi0N < cae oo e
(Lituus) actcularis, Nautilus- .
arietinus, Nawdilus_ ... . . o .ooooae.
lotatula, Truncatuding . - .o . iaeal
lobatuius, Cibicides. .
NQUETUS < - e 371
Lozostoma convellarium 353
karrerianum 353
Lozostomum convallaritem._ - - ... 323, 358, tab. 3, pl. 88
karrerienuUm oo oea e 322,358, tab. 3, pl. 88
limbatum. 323, 858, 354, tab. 3, pl. 88
mayori. .. 324, 354, tab. 3, pl. 88
tucernula, Biloculing. .. .. ... 340
PYrgo. - e ooeemm e 321,340, tab. 2, pl. 85
M
macella, Polystomella___ .. 346
mackinnonii, Bifaring .. ..o 354
Bifarinella_ ool 324, 354, tab. 3, pl. 88
madagascariensis, Amphisteging_____ .. ........ 319,
320, 321, 323, 325, 326, 362, tab. 4, pl. 90
spicate, Buliminella 349

marginalis, Orbulites__

marginaia, Fissurina
marginoto-perforate, Fissurina.

Lagena . ..o oo
MorginoPor@- -« wocvom e
veriebralis . ... 319, 320, 323, 325, 348, 364, tab. 3, pl. 82
marshallana, Cassidulina_ . ._.._._
Gumbeling. - .. oo 322, 349, tab. 3, pl. 87
Spiroloculinag. . 323, 335, tab. 1, pl. 84
Triloewding. . ocooooeomeamno o 323, 339, tab. 2, pl. 85
Maussilina planate 324, 334, tab. 1, pl. 84
mayori, BolwING_ . <o oo 3564
Cibicides.____.._. 324,871, tab. 5, pl. 91
Loxostomum._  __ .. 324,854 tab. 3, pl. 88
Rotaliommina. 324, 342, tab. 2, pl. 85
Spiroloculina.. 324, 336, tab. 1, pl. 84
Truncatuling - . _aeeeeaeeeecme o emeeees 37
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melo, Nautilus___.__ 345
menardii, Qloborotalia. tab. 5, pl. 91
Pulvinulina..____ S, 370
BROILIG - < oo 370
Pulvinulina._. - 370
fimbriata, Globorotalia. .. ..__ 322,370, tab. 5, pl. 91
pauperata, Pulvinulina repanda - 371
‘mezicana, Nonionella japonica.__. . .__.__.__.__.__ 345
micacea, Proteoning_ . ... .. .oocoeeeal 328
micens, Discorbis. _ _ 323, 358, tab. 4, pl. 89
MilioHAAe - - - <o e e 332
Miliola trigonwla. oo ... e 340
Miliolina alveoliniformis .. . . . . ... 337
anguina agglutinans_ ... ___________.________ 332
circularis sublineata. 337
CPASSQ _ . o e
durrandii__ e _...
kerimbatica . _
labiosa

oltlonga _ .
parkeri_ .
terquemiana
tricarinata ___ - 340
trigonula . 340
undosa... - 332
Miliolinella . .. ool 334
QUStralis. ... . oo 323, 334, tab. 1, pl. 84
i 342
OCCANTCA e e 324, 834, tab. 1
324, 334
________________________________ 374
......................................... 373
milletti, Buliminella_ 320, 849, tab. 3, pl. 87
Elphidium.__ ... _____________.__.__ 324, 346, tab. 2
Fisgurina .o ool 323, 361, tab. 3, pl. 87
Havering. ... _ 323,337, tab. 1, pl. 84
Polysiomella_ . ... e 346
Spiroplectammina. . . ... _________. 329
Textularia. - . oo . 321, 329, 330
millettii, Bilocwlina_______ .. .. ____ ... 341
Pyrgo oo 324, 841, tab. 2, pl. 85
Mimosina pacifica - .__.._____ _ 323, 354, tab. 3
miniacea, Millepora_ ... 374
Miniancing......__.___ 320, 324, 373, 374, tab. 5, pl. 82
Polytrema 374
325
alba..._ . e e 374
miniacea - ... 320, 324, 373, 374, tab. 5, pl. 82
minuta, Cassiduling..______ 323, 325, 366, tab. 4, pl. 90
mississippiensis, Cibicida. ... _.__.___.._._._. 372
Mississippina concentrica.__. 322, 360, 361, tab. 4, pl. 89
Monalysidium politum_.._.._. 320, 848, tab. 3, pl. 87
(Monalysidium) polite, Peneroplis 348
mueronata, Articulina_____.__.___
musrhine, Biloculina . ... _____________..
PYrGO- e
N
Nautilus aemmonoides _.________ .. _______________ 346
Tobatudu8 oo el 371
MLO_ e e e e e 345
pompilioides. . 345
ragiafus. - 362
spengleri. - 363
DEROSUS - o e e e 363
(Lituus) acieularss_ ... ... _oocooooio.. 348
arietinus._. ... .. 348
Neoalveolina pulchra... 324, 348, tab. 3, pl. 87
neostriatula, Quinqueloculina....___ 323, 333, tab. 1, pl. 83
nigrisepta, Cristellari@. ... .oc_ o .o __. 343

Rotulus_ .. . _- 321, 848, tab. 2, pl. 86
nitide, Bolivina . . _. 321, 852, tab. 3, pl. 87
Candeing. - oooooaeaiooo 322, 870, tab. 5, pl. 91
Nodosaria abyssorum . . oo ooeeme el 356
Sfiliformis.___.__._ 343
lepidula ______.__ - —- 356
pauciloculota. . 321, 343, tab. 2, pl. 86
DIAOC e e e eeeee e 344
8P Al 322, 344, tab. 2, pl. 86

. ... 321, 844, tab. 2, pl. 86

E K O SR 321, 344, tab. 2, pl. 86

INDEX
Nondiagnostic species. . - - veeonomocomam o - 323324
Nonion pacificum...__ .. 321, 845, tab. 2, pl. 86
POMPiLi0ides. oo cceeeeac. 322, 845, tab. 2, pl. 86
wmbilicatulum pacificum__.__ ... ... 345
Nonionella____ .« aea 345
Japonica MeTiCAN@ ..o e 345
limbato-striafa . oo leao. 345
translucens - oo oo . 323, 845, tab. 2, pl. 86
S A 324, 845, tab. 2
sp. B._. 323, 345, tab. 2, pl. 86

Nonionidae .. oo 325, 345
Nonionina bulloides. - - -.....
POMPiioides . - oo een
SLELUIQera_ - ool
umbilicatula pacifica .
Nouria polymoi phinoides ... ..__..__
Nubecularia bradyi .
(o]
oblhiquiloculota, Pullenia. .. ceeeoeoeeaen 369
Pulleniating ... 322, 326, 369, tab. 5, pl. 91
odlonga, Milioling . _ - ool 339
Triloculing. . oo oo .. 323, 333, 339, tab. 2, pl. 85
scabra, Pulvinuling. _ . 359
oblongum, Vermiculum. . cee_ oo . 339
obtusa, Epistominell@ .. ....._... 324, 365, tab. 4, pl. 90
Pulvinulina exrigue______.._____________. e 365
oceanica, Bolwina___.._.._.. _. 324, 352, tab. 3
Mliolinella__ .. .. -- 324, 334, tab. 1
Textularia foliace@ ... ... 323, 329, pl. 83
Triloculinm . - oo e 334
flintiana, Miliolinella. .. 324,334, tab. 1
oolina, Chilostomella_ ... . 324, 867, tab. 4
Oclina catenulata . - ... . ... 350
SqUAMOSE _ _ _ oo 324, 350, tab. 3, pl. 87
Operculing ammonoides_______.__. 323, 846, tab. 3, pl. 87
gaimardi 346
granulos@. . ..o oo 346
Ophthalmidiidae ... ..o . 341
opima, Discorbis..___.. --- 323, 358, tab. 4, pl. 89
orbicularis, Robulus. ... - 343
orbignyana, Fissurine___ ... _.______.__.___.______ 351
Lagena . ... __ e 352
castrensis, Lagena_. ... __._.____.__.__. ————e 351
lacunata, Lagena.___ - 351
Orbituline vesicwlaris. ..o oo i_ 373
Orbuling universa._ . ___ . 322, 326, 369, tab. 5
Orbulites marginalis . . oo 348

ornate, Angulogerine albafrosss__-. 321, 356, tab. 3, pl. 88

Bolivinella folia . 323, 849, tab. 3, pl. 87
ornatissima, Hawering. . . . ..o o_ooooocoaiaaoas 337
Osangularia bengalensis. .- ........ 322, 3€0, tab. 4, pl. 88
Outer-slope fauna._ ... oo oo eicamaas 321

P
pacifica, Articulina__ ... .. __.___-_ 323, 836, tab. 1, pl. 84

Cassidwling. .o oeooooooaeaeee -- 321, 366, tab. 4

Cerabobuliming. . -ocooooooeeooooo. -- 324, 356, tab. 4

ClLoOUING oo 324, 382, pl. 83

Ehrenbergina. 322, 367, tab. 4, pl. 90

HOUErIMG. - - o oo e 337

Mimosing... . oo 323, 354, tab. 3

Polymorphinella 321, 844, tab. 2, pl. 86

Siphogenerina dimorpha..-.. .. 321, 855, tab. 3, pl. 88
pacificum, Nonion . ... -eaeece.. -~ 321, 345, tab. 2, pl. 86

Nonion ymbilicalwlum. .o oo . 345
papillata, Sphaeridia___ ... ....__.__ -- 324, 362, tab. 4
papillose, Amphistegina radiata. .. 322, 362, tab. 4, pl. 90
Parafissurina ventricos@_ oo« -- 356

E) S, -~ 322, 324, 356, tab. 3, pl. 88

parallela, Buliminella
parkeri, Miliolina. - _

Quingueloculna_ 328, 324, 338, tab. 1, pl. 83

A 333, tab. 1, pl. 83

Parrella bengalensis. oo -~ 360
Parrina bredyi ... ._.

patelliformis, Discorbina._
Discorbis. . oo oo

Patellina advena@. ... _________ 324, 357, tab. 4

advena altiformis_ . _____ -. 824, 357, tab. 4, pl. 89

Pat Wlinella fijian@- oo ocoeeee .. -- 358, tab. 4, pl. 89
fiffensis e ol.. -~ 324
inconspicua.. - 320, 358, tab. 4., pl. 89
JUgosa. - e 324, 868, tab. 4, pl. 89
patule, Cassiduling. ... oo _oe- 322, 366, tab. 4
pauciloculata, Nodosaria. . . 321, 848, tab. 2, pl. 86
Paumotua terebra. .. ... 324, 361, tab. 4, pl. 89
pouperata, Gaudryina. - 324, 350, tab. 1, pl. 83
Laticarinif@ o .o oo 324, 371, tab. §
Pulvinulin e o oo 371
repanda menardii_ e - 31
Pavonina flabelliformis_ ... .. 355
triformis..___.___.___ 322, 324, 355, tab. 3, rl. 88
Pegidia dubia. - oo -. 324, 361, tab. 4
Pegidiidae ... -~ 361
Peneroplidae 348
Peneroplis ariebinis ... oo e 348
(Monalysidiwm) polide_____ ... ___.____ 348

F] ¢ SO - 324, 348, tab. 3, pl. 87

peregrina, Uigerina -~ 872, 365, tab. 3, pl. 88

perforate, Fissurina.__ . 351
philippinensis, Baggina._ . __________.____ 322, 361, tab. 4
Pulvinwlina .. - - .. . 361

pilulifera, Baggina .-~ 322, 361, tab. 4, pl. 89
pilulifera, Raggina philippinensis. 322, 361, tab. 4, pl. 89

plana, Acervuline inhaerens oo ooooo-- 373
QUDSING . e -- 320, 378, pl. 93
INRAETens_ oo oo - 37
planata, Massiling . _ _ 3%, 334, tab. 1, pl. 84
planciana, Trelocwlina_ ... ... ... -- 338,339
Planispirine auriculate. . ... oo _oo_.____ .- 34
CLTGUR oo oo -- 341, tab. 2, pl. 85
(Sigmoilina) ecwardsi ... ... 336
planissima, Spirolocwling. ...« 334
planorbis, Cornuspira. ... ...._.. 841, tab. 2, pl. 85
Planorbulina acervalis. .-~ 324, 372, 373, tab. 5, pls. 82, 91
echinota.._._ e ammen 361
larvata - 372
Planorbulinella larvata.__ _ 324, 872, tab. 5
Planorbulinidae. . ... . ... 372
Planularia planulate .. el .- 343
planulata, Astacolus. . _ 37, 843, tab. 2, pl. 86
Planwlaria._.. .. 343
planulatus, Astacolus. 343
Robuslus expansts .« oo 343
Planuling ariminensis. ... ..o ..o ..-- 322, 871, tab. 5
planum, Polytrema. .. 373
planus, Tretomphalus_ ... 323, 364, tab. 4, pl. 90
PlecanitsM COMCAVUTMN - - - - - oo 330
Pleurostomella bolivinoides_... 322, 324, 856, tab. 3, pl. 88
-3 ¢ U U 356
poeyi, Cymbalopora. 364
Digeorbin. « oo 364
Rosaling . ..o 364
bradyi, Cymbalopora. ... ... 364
polita, Peneroplis (Monalysidium)_____._______.__. 348
politum, Monalysidinm____.______ 3™, 848, tab. 3, pl. 87
polymorphe, Anomalina_ ._..__._. 322, 370, tab. 5, pl. 91
Polymorphinelle pacified.... ... 321, 844, tab. 2, pl. 86

Polymorphinidae-......_.
polymorphinoides, Nouria
Polystomella advena

verriculata
polystomelloides, Discorbina. ... _.___.____________. 360
Epistomairoides 320, 360, tab. 4, pl. 89
Polytrema miniacea. ... 374
Planum. .o ol 373
PUDT G oo oo e 373
pommlivides, Nawtilus . . - ..o oo oL 345
Nonion

Nonionina_.

Poroeponides . oo eeeeeeen 360
eribrorepandus_ .. ... _. ... 328, 360, tab. 4, pl. 89
Tateralis ..o el 360

porrecta, Uvigerina 328, 355, tab. 3, pl. 88
fimbriata, Uvigerina__...._..._ 322, 855, tab. 3, pl. 88

-



prava, Nodosaria .. ...oo oo 344
primaeve, Clavuling._ _ .. oo . __.o________. 332
Listerell@_ . oo e 332
Schenckiella_ . ____ --- 322,882, tab. 1

321, 855, tab. 3, pl. 88
321, 355, tab. 3, pl. S8
.. 320,878, tab. 5

proboscidea, Urigerina____...______
vadescens, Uvigering-..._._____
proteiformis, Carpenteria. _

Carpenteria balaniformis. ___._.._._....__.___.. 373
Proteonina micacea. . - .o oo 328
<3 324, 828, tab. 1, pl. 83
Pseudobulimine convoluta. ... ___ ... 350
FS) ¢ S _ 324, 350, tab. 3, pl. 87

pseudopygmaea Bolivina._-_....._ 323, 852, tab. 3, pl. 87

geriana, Tr: fudine oo 372
pseudoungmanus, Cibicides....._. 324, 372, tab. 5, pl. 91
pulchella, Calcarina hispida. . ... ... ____. 364
pulchra, Alveolina 348

Epistominella_______._ . __.______ 324, 365, tab, 4

Neoalveolina --- 324, 348, tab. 3, pl. 87

Pulvinuline_ - _ . _____ .o 365
Pullenia bulloides. .. ... ... 322, 367, tab. 4

obliquiloculata. ..

salisburyi. . ..

Pulleniatina obliguiloculata. .. 322, 326, 869, tab. 5, pl. 91
Pulvinuline concentrica 360

crassa. 370
evigua. - 365
obtusa 365

hauerii 361
menardii. 370
fimbriata. . 370
oblonga scabra. 359
pauperata 371
PhilipDINENSIS_ oo e 361
repanda menardii pauperata_ -3
tumida. ___.____.________._. - 370
Pulvinulinella pulchra_ ... ..___.__... .. 365
pupoides, Geudryine . 332

Pyrgo denticulata_ - ... __ 323, 340, tab 2, pl. 85
denticulate striolata._ .. ......_ 323,840, tab. 2, pl. 85
lOnGata. . - oo 341
lucernula. - .o 321, 340, tab. 2, pl. 85
millettii_._. .. 324,841, tab. 2, pl. 85

murrhine. ... ... 321, 841, tab. 2

SP e .. 323,841, tab. 2, pl. 85
Pyropilus rotundatus ... _.._ 324, 364, tab. 4, pl. 90

Q
quadrangularis, Gaudryina. .__ ... 331
quadrilatera, Bolivinita_ _ 322, 349, tab. 3
Textularia_ ... e 349
Quinquelocwling. . - ..o 333,334
agglutinans. _..__ - 332
anguine egglutinans... _. 332
arenata. _.___.____ .. 320, 322, tab. 1, pl. £3
auberiana__ ... . ... 338
berthelotiana_ .. ______________________________. 333
bidentata 323, 382, tab. 1, pl. 83
bosciana. - . 339
bredyana. ... ..._._. 321, 832, tab. 1, pl. 83
crassa subcuneata. _ ---. 323, 333, tab. 1, pl. 83
distorqueata. _ __.- 323,333, tab. 1, pl. 83
ferussacii. . __ .- 323, 333, tab. 1, pl. 83
Trreqularis. - e 338
kerimbatica_ - .. 339
meostriatula. . 323, 338, 340, tab. 1, pl. 83
parkeri____________ --- 323, 324, 3383, tab. 1, pl. 83
var._.._.__. 338, tab. 1, pl. 83
samoaensis_ . _.__......_..._ 324,383, tab. 1, pl. 83
seminulum. . _______.... 323, 333, 339, tab. 1, pl. 83
striatula. . .. 333
suleata. .. ... ... _ 323, 334, tab. 1, pl. 84
undosa 332
quoyi, Calearina__________ . ... ... .- 863
R
Raadshoovenia_ ... ... ... ... 337

radicta, A mphistegina_ 321, 322, 326, 362, 363, tab. 4, pl. 90
papillose, Amphistegina..._.. 322, 362, tab. 4, pl. 90
venosa, A mphistegina._._____ 322, 363, tab. 4, pl., 90

var., A mphistegina...._.______. -- 363, tab. 4, pl. 90

INDEX
radiato-marginata, Fissurina..._-- 324, 851, tab. 3, pl. 87
Lagene oo e 351
rediatus, Navtilus.. . ... oo, 362
raphana, Siphogenerina. 323, 356, tab, 3, pl. 88
raphenus, Sagrina. ... 356
Siphogenerina... 356
(Sagrina) 356
Uvigerina (Sagrina) 356
costulate, Siphogenerina 356

Rectoboliving bifron8_ oo coo oo ... 322, 35/,, tab. 3
Reef-flat fauna_____________________.__._._.. --. 319-320

regularis, Spiroloculina 335
repanda, Eponides..___ . __._..____..__ 360
menardii pauperata, Pulvinulina 37
reticulata, Ehrenbergina. ... ..__ 322, 367, tab. 4, pl. 90
Truncabwling. ... oo --. 361
Reussella simplex.. . 323, 325, 854, tab. 3, pl, 88
spinulosa atlantic ... . oo -. 354

sp. AL 320, 854, tab. 3, pl. 88
8P B e 324, 354, tab. 3
Reussella-Bolivina_ ... __________ . e 320
revertens, Spirillima mvipara. .. 820,857, tab. 4, pl. 88
Rhabdogonium tricarinatum_ ... _______.____._.__ -~ 356
rhodiensis, Gaudryina (Siphogaudryina) . 331
rhomboidalis, Bolivine. .. .____.._ 323, 858, tab. 3, pl. 87
Textularia 353
ringens denticulata, Biloculine 340
striolata, Piloculina..._. e e ———————— 340

- 322, 850, tab. 3, pl. 87
322, 850, pl. 87
343

Robertina subcylindrica.. ... -

translucens. ... ... ______..._
Robulina limbose . _ - . .. .o
Robulus calcar__ ..

elerfcii .o e
expansus planulatts. - . ..o oo oo -
gibbus_ .. ... .. 321, 842, tab. 2, pl. 86
limbosus._ .. .. 321, 843, tab. 2, pl. 86
nigriseptus. . - 321, 843, tab. 2, pl. 86
orbicularis. o eciias 343
SP. A .. 321, 843, tab. 2, pl. 86
sp.Bo___.__ . 321, 843, tab. 2, pl. 86
8p. Co_ . 321, 843, tab. 2, pl. 86
sp.D_____.__. _ 321, 848, tab. 2, pl. 82
robusta, Poliving........ocoooo.. -. 321, 353, tab. 3, pl. 87
compacta, Bolivina_ ... ___.__ 352
Rongelap Atoll, localities and depths of samples-- 326
Rongerik lagoon, localities and depths of samples. 326
Rosaling poeyi .. _........_____.._. [ - 364
rugosa 359
rostrata, Anomalinella_ _.___.____. 324, 871, tab. 5, pl. 91
Bulimina _ 322, 850, tab. 3, pl. 87
Truncatulina_ .. ________________._____._____ - 1

SqUAMMOSH________.__
Rotalinmmina mayori____.__
rotaliformis, Trochammina..

324, 342, tab. 2 pl. 85
324, 842, tab. 2, pl. 85

Rotalifdae ... .- 356
Rotalina hirsuta____ .. o 370
truncatulinowdes -. 370
rotundatus, Pyropilus._._.________. 324, 864, tab. 4, pl. 90
rubra, Qlobigering .. ...l 369
Qlobigerinoides...._.... 321,323,326,369,tab. 5, pl.o1
Millepora. . 373

- 37

rubrum, Homolremd .. ... .. = 319, 320,
323, 373, 374, tab. 5, pls. 82, 92, 93

323, 362, tab. 4, pl. 89

Polytrema

Rugidia corticata . ...

SPIN0SA. oo . ~__ 320, 362, tab. 4, pl. 89
359

rugosa, Discorbina_____________.__________________
Discorbis__._____.____________
GQauvdryina
Rosalina._
Textularia. ..
rugulose, Gaudrying . . ___ ..o -
Gaudryina (Siphogaudryina) . 323, 331, tab. 1,
Rupertia stabilis____..____..___._ 324, 873, tab. 5,

383

Rupertiidae. . .- . 313
ryukyuensis, Bifarinell@. ..o . conconcocanas . 854
S
Saccamminidae. oo eiamnaaea 328
sacculifera, Qlobigering. . .o oo __ ... 369

Globigerinoides...._._. 321, 323, 326, 369, tab. 5, pl. 91
fistulosa, Globigerinoides._._-- 324, 369, tab. 5 pl. 91
Sagening frondescens .- 323, 328, tab. 1
Sagring BifronS . oo e ceeeaeeeaen 354
AETOTPRA o ee e e 355
TAPRAMUS - - - e 356
(Sagrina) bifrons, Siphogenerina_ -~ _.___._.______. 354
raphanus, Siphogenerina__ - __________._.___ 366
Uvigering e oo oo 356
salisburyi, Pullenia____ - ._______ 322, 867, tab. 4. pl. 90
sis, Quingueloculing. . - .._.__.__ 324, 838 pl.83
Samples, means of estimating percentages..._.... 319
treatment for separation--____._.______.._.... 319

seabra, Lamarcking._ . ... ___.

Pulvinulina oblonga.
Schenckiella primaeva.. .. 322, 332 tab. 1
schloenbachi, Cristellaria__._.-— . . __._.____. 344
Schiumbergerina alveoliniformis___. 323, 337, tab. 1. pl. 85
schreibersiana, Virguhine ... oo oo 352
semialate, Textularia 321, 329, 856, tab. 1. pl. 83

semi-involuta, Conicospirillina...-. 324, 357, tab. 4. pl. 88
seminulum, Quing ling_____._.. 323, 833, 339. pl. 83
semitecta terquemiana, Sigmomorphina_-- 324, 844. tab. 2
serrata, ERrenbergine _ . - oo oocomiiiicenn 367

Hauerina. . 20, 337, tab. 1. pl. 84
Sigmoilina edwardsi_.__ ... ... 324, 336, tab, 1, pl. 84

(Sigmoilina) edwardsi, Planispirina._.......__.._. 336
Stgmomorphina semitecta terquemiana._- - 324, 344, tab. 2
simplezx, EIphidium - __._.._..... 323, 346, tab. 2, pl. 86

Reussell@. .. ocoooeaoo . 323, 325, 354, tab. 3, pl. 88

Trimosina 354
Siphogeudrying . - - oo o 331
(Siphogaudryina) rhodiensis, Gaudryina._ .. - 331

rugulose, Gaudrying- . ._..__. 323, 331, tab. 1. pl. 82

siphonifera, Gaudrying .. __.__.___. 321, 331, pl. 83

transversaria, Gaudryina_..__.___--_.._ 321,331, pl. 83
Siphogenerina bifrons

TAPRANUS . - e meen 356
costulata- - 356
(Sagrine) bifrons_ ... 354
raphanus._ - - oo 356
siphoniferae, Gaudryina_ - ___._____________... 331, tab. 1
Gaudryina (Siphogaudryine) ... __.... 321,381, pl. 83
Textularia_. - .. .__________ 331
Siphonina echinata. . 361
tubulose__ . .. 320, 361, tab. 4. pl. 89
323, 361, tab. 4, pl. 89

322, 356, tab. 3, pl. 88
322, 356, tab. 3. pl. 88

Siphotextularia - - aaan 330
CONCAVA —— - e oo 322, 330, tab. 1, pl. 83
crispata.____ _.. 321,880, tab. 1. pl. 83

Silvestria bradyi - - ..o 342

soldanii, Qyroidina..

Sorites marginalis
speciosa, Hauerina. .

spengleri, Calcaring - - oee. 319,
320, 321, 325, 363, 364, tab. 4, pls 82, 92

Naudilthg oo e 363
Sphaeridia papillate - __________________ 324, 362, tab. 4
Sphaeroidina bulloides . 822, 867, tab. 4. pl. 90
COMPACEA.. oo 322, 367, tab. 4
corticata_._______ 362
dehiscens_--_ 369
Sphaeroidinella dehzscem,, 322, 326, 369, tab. §, pl. 91
spicata, Buliminella madagascariensis_ .. ___.____ 349
spiculotesta, Carterina_-—__________ 324, 342, tab. 2, pl. 85
Rotali@. - m e mcanae 342

. 323, 839, tab. &, pl. 85
322, 366, tab. 4. pl. 90
320, 368, tab. 4, pl. 8%

spinata, Triloculina.
spinifera, Cassiduling_ ... ..._.__.
dpinose, Rugidia. ... _______._
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spinulosa atlantica, Reussella__ . ... -~ ___.______ 354
spiralis, Lagena. ... ooceeooo. 324, 344, tab. 2, pl. 86
Spirillina decorata._-- .. 320, 324, 356, 357, tab. 4, pl. 88
decorata Var - . ceooioooeeo. 357, tab. 4, pl, 88
inaequalis --. 324, 357, tab. 4, pl. 88
tuberculato-limbata . ...._..__. 324, 357, tab, 4, pl. 88
vivipara densepunciata. ... _..__ 324, 357, tab. 4, pl. 88
TEVErtens . oo emeeaceal 320, 357, pl. 88
Spirolina acicularis_ ... _.___.__. 323, 348, tab. 3, pl. 87
arieting - _____...__._.._. 323, 348, tab. 3, pl. 87
Spiroloculina acescata 324, 334, tab. 1
AU mm e e ——————— 324, 334, tab. 1
angulata--_ . ... 323, 334, tab. 1, pl. 84
QR UM . e e 335
@OQUQA_ e ccacae—amnns 334
ARGULAEG- - oo o 334
cireularis. .- __.____...__ 321, 335, tab. 1, pl. 84
dara oo 323, 335, tab. 1, pl. 84
Urab@. oo oo 320, 335, tab, 1, pl. 84
communis. 323, 335, tab. 1, pl. 84
COTTUGALA_ o oo e 323, 335, tab. 1, pl. 84
eushmani_ .- 336
dorsata cireudaris-- ... ... 335
XCAVAbA—- - .. 335
foveolata. . .. ____..__ 320, 335, tab. 1, pl. 84
grade.- - - 334
@NGULAG -~ e 334
gratelowPi®- .. 335
acescata_- 334
impressa___.. e irrae e cma—. 335
marshallana- .. _-- ... 323, 335, tab. 1, pl. 84
mayori . 324, 336, tab. 1, pl. 84
planissima__ . ..o ceeen 334
regulariS_ . oo e 335

sp. A - 324, 336, tab. 1, pl. 84

324, 336, tab. 1, pl. 84

squamosum, Vermiculum . . oo oeooeee_coooo_. 350
stabilis, Rupertia 324, 373, tab. 5, pl. 91
stelligera, Nonfonina. ... .o o ... 345
striata, Vertebralina._ _._.___________._._ 324, 3,1, tab. 2
striato-punctata, Lagena_ - _._._.__..._ 324, 344, tab. 2
striatula, Boliving ... 323, 858, tab. 3, pl. 87

Quingueloculina_. . ____.__ e 333
striolata, Biloculina denticulata. 340

Biloculina ringens .. ___ ... 340

Pyrgo denticulata. .. ________. 323, 340, tab. 2, pl. 85
subbertheloti, Discorbis_ - 320, 859, tab. 4, pl. 89
subcretacea, Globigerina___. ... .. 322, 368, tab. 5, pl. 91
sub ta, Quingueloculina crassa. 323, 333, tab. 1, pl. 83
subcylindrica, Buliming. - .o vemomoooooomamaeean 350

Roberting.......... . 322, 350, tab. 3, pl. 87
subezcavata, Bolivina.___. ---- 323, 353, tab. 3, pl. 87

hnlnh. 3 CV 3273 p

var., Cassiduling.

323, 325, 846, 347, tab. 3, pls. 82, 87

subplanciana, Triloculina. . --- 323, 839, tab. 2, pl. 85

subrotundate, Gaudrying. ... _..o..__...__________. 330
subtenuis, Bolivina. _ - 324, 353, tab. 3
sulcata, Quingueloculing_ .. .. _.___ 323, 334, tab. 1, pl. 84

tenera, Eponides
Truncatuling . . oo .

359

INDEX

tenuis, Bolioing . wv oo 353
tepida, Rotalia beccarii 320, 360, tab. 4, pl. 89
terebra, Eponides .. .o oo ceaeaan 361
Paumotut. ... 324, 361, tab. 4, pl. 89
terquéemiana, Miliolina 338, 340
Sigmomorphina semitecta .- ... .. 324, 844, tab. 2
Trilocwling . . - coeeeeeeeeem 323, 338, 340, tab. 2, pl. 85
Texhtdari. - - oo coeoc e e 320
abbrevimta._ .- oo eeeaees 329
agglutinans .. ......_..._. 323, 328, 329, tab. 1, pl. 83
candeiana. . ...ococoeeoacacannn 323, 329, tab. 1, pl. 83
CONICA - e o meeemeem oo e 323, 329, tab. 1, pl. 83
COTTUGA@ - - - oo (DR 329

COTTUGUA - - — - o oot
[ 4y T PN 330
QUPLA e oo 323, 329, tab. 1, pl. 83
JOUiG. oo eiiemee 349
foliacea. oo 323, 329, 330, tab. 1, pl. 83
0CEanica . - - - oooocecmane 323, 329, tab. 1, pl. 83
] 358
358

quadrilatera

Roberting._ - e e aaaaee

Triloculinella labiosa ..

321, 829, tab. 1, pl. 83
321, 329, 330

rhomboidalis_ - ... 353
siphohifera 331
transversaria . 331
Textulariidae . -ooooeoe el e ————— 328
tortuosa, Boliving. . ... 323, 353, tab. 3, pl. 87
transluscens, Nonionella. - 323, 345, tab. 2, pl. 86

322, 350, tab. 3, pl. 87
transversaria, Guadryina (Siphogaudryina). 321, 331, pl. 83

Textularie - oo cee e 331
Tretomphalus bulloides. .- oo 364
PlanUS - o oo eee 323, 364, tab. 4, pl. 90
triangularis angulate, Geudryina._ . 321, 331, tab. 1, pl. 83
tricarinata, Milioling. ... oo oo 340
Triloculina. .- 323, 340, tab. 2, pl. 85
Vaginuline 356
tricarinatum, Rhabdogonium. . ... ... ... 356
Trifarina bradyé ... oo 321, 856, tab, 3, pl. 88
triformis, Pavonina. . 322, 324, 356, tab. 3, pl. 88
trigonula, MiliOl@ .o 340
MilOURA < o o ceeoo e e 340
Triloculina. . 323, 339, 340, tab. 2, pl. 85
Triloculing. - - - - emee e 334, 338, 339
bassensi8 oo eeoeeeeeas 323, 337, tab. 2, pl. 85
bicarinata_ 323, 338, 339, tab. 2, pl. 85
bikiniensis. o oooeeeeenn 323, 338, tab. 2, pl. 85
earlandi. .. _ .o oo 323, 338, tab. 2, pl. 85
involuta. .. 323, 338, tab. 2, pl. 85
drregularis. . oo oooeeoeooo 323, 388, tab. 2, pl. 85
kerimbatica. - . o eeme e 323, 339, pl. 85
linneiana. .. 338
marshallana_ ... ... ... 323, 339, tab. 2, pl. 85
oblonga. . 323, 333, 339, tab. 2, pl. 85

OCEANECR . - - oo e 334
PLARCIARE - - e oo e e 338, 339
spinata. ... -~ 323, 339, tab. 2, pl. 85
subplanciana_. ... 323,339, tab, 2, p. 85
terquemiana..__ . __._.___. 323, 338, 340, tab. 2, pl. 85
tricarinata. - . - ... ... 323, 340, tab. 2, pl. 85

.. 323,339,340, tab. 2, pl. 85
320, 340, tab. 2, pl. 85
322, 840, tab. 2, pl. 85
323,334, tab. 1, pl. 84

Trimosina simplex_.__.______ 354
Trochammina.......__.... 342

rotaliformis. 324, 842, tab, 2, pl. 85
Trochamminidae. ... .. . ... ________ 342

trullissata, Gaudryina- - ... .____..
Truncatulina akneriana..
echinm@ba_ - . eiieiees
W0BatUla e PR
MAYOTE - - e
DSEUAOUNGETTANG - -~ oo
reticulala. .o eiieemio
POSET@EG o o e e mcmaeann

370

. 394,357, tab. 4, pl. 88

tuberocapitata, Discorbina_____________ ... __.__ 359
Discorbis_ .. oo 321, 859, tab. 4, pl. 8%
tuberosa, Dimorphina.- _ 321, 844, tab. 2, pl. 86
Tubinella fumalis ... . _..._... 324, 336, tab. 1, pl. 84
tubulifera, Epistominella_ .._..____ 323, 365, tab. 4, pl. 90
Trunc@uling. > ..o ieeeeooo- 365
tubulosa, Siphonina 320, 361, tab. 4, pl. 89
tumida, Globorotalia ... 322, 326, 370, tab. 5, pl. 91
Pulvinulina 370

U
umbilicatula pacifica, Nonionina_ ... _.__ 345
wumbilicatulum pacificum, Nonion._ . 345
undosa, Miliolina.. ... 332
QuinqueloCuling.. - . ... ooeeeeaen 332

universa, Orbulina. ..
Uvigerina ampudlacea .

_322,326, 369, tab. 5
371, 355, tab. 3, pl. 88

asperula ampullacea. .. ..o 355
peregring. ... ... .. 322,355, tab. 3, pl. 88
porrecta_._ ... _. 323,855, tab. 3, pl. 88
fimbriata.__ _. 322,855, tab. 3, pl. 88
proboscidea.___ .. 321,355, tab. 3, pl. 88
vadescens_ ... .- 371,855, tab. 3, pl. 88
(Sagrina) raphanus - .. .o e 356

v
vadescens, Uvigerina proboscidea . - 321,355, tab. 3, pl. 88
Vaginulina tricarinata 356
Valvulina davidiana.__. 323,331, tab. 1, pl. 82
Valvulinidae__ . ____ . .. 331
variabilis, Cibicidella. .. -..- 32,372, tab. 5, pl. 82
Trunca@Uling - __ ..o aes 372
venosa, Amphistegina radiata 3922, 363, tab. 4, pl. 90
venosus, Nautilus______ - - 363
ventricosa, Parafissurina. 356
Ver miculum oblongum .. 339
Squamosum. 350
Verneuilinidae..__._._. 330
verriculata, Polystomella. _ oo 346
Vertebralina striata. - - - . 324,841, tab. 2
vertebralis, Marginopora - coeeo o ocomemoeeeaenn 319, 320,
323, 325, 348, 364,, tab. 3, pl. 82
vesicularis, Gypsing. .o 224,378, tab. 5, pl. 82
Orbitulina_ - oo 373
Virgulina earlandi_ 324, 352, tab. 3, pl. 87
schreibersiana.__ [, 352
vivipara densepunctata, Spirillina.. 324, 357, tab. 4, pl. 88
revertens, Spirilling._________.__..___. 320, 367, pl. 88

w
Wiesnerella auriculata - __._.._. £24, 341, tab. 2, pl. 85
williamsoni, Lagena_......._..__.. ©24, 344, tab. 2, pl. 86
willia , Bulimi 349
Buliminoides. ... ... _._.__.__ 324, 349, tab. 3, pl. 87
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PLATE 82
[All figures X 15]

Figure 1. Gaudryina (Siphogaudryina) rugulose Cushman (p. 331).
USNM 548610; Bikini 292,
2. Valyulina davidiana Chapman (p. 331).
USNM 548487; Rongerik 51; a, Side view; b, top view.
3. Robulus sp. D. (p. 343).
USNM 548619; Bikini 814.
4. Sorites marginalis (Lamarck) (p. 348).
USNM 548472; Rongerik 21.
5, 6. Marginopora vertebralis Blainville. (p. 348).
5, USNM 548558; Rongerik 99. 6, USNM 548550; Rongerik 79.
7, 8. Heterostegina suborbicularis D’Orbigny (p. 346).
7, USNM 548746; 8, USNM 548747; Eniwetok 145.
9. Cycloclypeus carpenter:i H. B. Brady (p. 347).
USNM 548632; Bikini 817; Megalospheric specimen.
10, 11. Calcarina spengleri (Gmelin) (p. 363).
10, USNM 548559; Rongerik 99. 11, USNM 548611; Bikini 304; Specimen showing development of arborescent.
spines.
12. Gypsina vesicularis (Parker and Jones) (p. 373).
USNM 548752; Eniwetok 291.
13. Cibicidella variabilis (D’Orbigny) (p. 372).
USNM 548536; Rongerik 51.
14. Planorbulina acervalis H. B. Brady (p. 372).
USNM 548537; Rongerik 51.
15. Carpenteria sp. (p. 373).
USNM 548554; Rongerik 80; a, Top view; b, side view.
16. Miniacing miniacea (Pallas) (p. 374).
USNM 548755; Eniwetok 306; a, Top view; b, side view.
17. Homotrema rubrum (Lamarck) (p. 373).
USNM 548737; Eniwetok 11; Eroded fragment of an attached specimen.











































































