- UNITED &[‘-:";'[‘].".5 NATIONAL MUSEUM

ButrLerin 161

THE FORAMINIFERA OF THE
TROPICAL PACIFIC COLLECTIONS OF

Y

..T HE “ALBATROSS,” 1899-1900
Pant 4—BOTALIFORM FAMILIES axp PLANKETONIC FAMILIES
[End of Volume]

BY

RUTH TODD

SMITI.SONIAN INSTITUTION
WASHINGTON
D.C.

"‘:'B._




SMITHSONIAN INSTITUTION
UNITED STATES NATIONAL MUSEUM

Burrerin 161

THE FORAMINIFERA OF THE
TROPICAL PACIFIC COLLECTIONS OF
THE “ALBATROSS,” 1899-1900

Part 4—ROTALIFORM FAMILIES awp PLANETONIC FAMILIES
[End of Volume]

BY
RUTH TODD

U.5. GEOLOGICAL SURVEY

o
E-IMC
TEFVaRE
Jil- s \ﬂ" E"AI"';F

%

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON : 1965



CONTENTS

e[| T I SR e g B R S e e
Bextooxe Faumnies (RoTauronry)

e e e e T
T UL T4y R e e e e e e e Sy S R
e N O s L s

A R D e e e
T P TIERI . o e i et o e e B S i e i SRR
e - Fb el e R e s e e e R
e R e I e e e
T I BT Tl . o e it e e e e
e N e e e i e e T
[ L By T gt e e e U e o e e e S e e
B . e e e L e e e

Farnily Fotahbaas. o e e R e e
Genus Gorelmopsls e e e an e ———
LEPE i gt Py | e e e e S R g S e Bt e s S S s
R TR i e e s b o e e L R P
L8 LT L Sy R S B S
R Y R et S N e e =
L L T R R e e e e e e s
e AR o s e e R e
LT T T e
e S PO - - m o o e m—m —————
[T T b T T e e e A s e e e e
o R O B RS e = e e e e L
I T T s e e e i e e e, et e St S SR
L T oo T 1 To g e B
T A YT e e e e e D TR L e
e I i e L
B LT e e e e P Mg o KT
e O AN o s i o e e e v e e e s e
L g T T e e R e e e s et e b e
Clenme: Breningia . - o L s e gt e
Genus Pararelalio .- - - oo oo e o e e e e e T e D
Genus Streblus. - oce oo e e M
Genus Nullaflides___ .- = S e e Al e e i AL, S R R
Genus Epistominella. - - .. e e e

i L 5y e R B S R S R e e e e
A e e i N e
s P e e e i
Genus Sphaeridit. oo cce e iecana e s e e e e

e BT e T T e e e e

Genus Amphisleging. oo - oo oo e —————



v CONTENTS

Pago
Family Calearinidne. - o coococaaaas e i T T e R el
o e e e e e e 36
Genus Baculogypsing o oo oo e ccccasmmmmaEmm e ——— 36
Family Cymbaloporidao. .- ccae_-.. B = o ar
Genus Cymibaloparslin. - L C L s i a7
Genus Cymbaloporalle. - o b s e e s SR as
Genus Trelompholes . - oo cceccmccmmmmemmam s m o mmmmmm——a a8
Family Cassidulindda. - o oo ceeccmmmmmm o i e 40
Ganus Cassia S s T e e L e e e T I T 40
o Talamlillle: e e e R 46
Genus Cazsidilinoides. o crropmmsnmmmemm s rm e — e m s 46
Genus Eirenberging oo o e cammmemmeiieccsmmaamsamseea. 47
Family Chilostomellidae. . o occiomnecsmccsmcsn s m e 48
T T N L RN L i e B o g e o S e 48
Genus Sphaeroiding o e cecamme oo ccmmemmes oo maaaaa 49
Family Anomalinidne. oo e o i e n e nm e R A 49
T L T R P o e L E e R - o 49
Genus Anomalinella. oo oo emmmmm———m e e 50
T T T e sl o e o B s g o o 51
Bemnig Plamsbme s e e 51
CenpE CRIER o s e o e e 52
[ P 1, T L, N B W S0 S S R L 54
Family Planorbullnldae. ool heieaccmicaeia 54
enne Pl e D o e e i e e e e i e 54
Genng Blanorbulmallr. o e e e e 55
s A R A s s e e T 55
O IR e e o o e oo mm e mm mmm e o S %5
Family Ceratobullminddae_ i icmmmmamaaseea 56
Genus Hoeplundng . o oo oo ccmm e cmr e i m e e m e S e 56
Genus TaralOBUIMIRE . oo oom o i m i i BT
Cenus GeminosinG. oo —cmmcmmmmm—mm——re e eidemmmmm s S 57
PLANETONIC FAMILIES
Family Globlgerinidae: - - 58
Cenus Flobigering. o oo omocimmmamsmmiimmsesm e e RS 58
Genus Flobigeringides. - - oo c-cccccmmcmmmmmmmmmmmmmemammm—————— 62
Genus Globigerinalle. o e e oo e B4
Genus lobigerinilt - oo oo oo e mmmmammmreoee— e mm e m - 66
Gepis:Orbuling. oo S s e e L s e e 67
Cams PRl I e R 67
(repus Spheeraidinelle. o oo = 67
RO aNEEING, s et e el L B SR R S L 65
Gens Hasligering. oo o icaiideseeeeEREaanasaes B8
Family Globorotalildae______ ... _.. Sl e e 69
AR T L OB o st e oty e e i e P Y e i e el 60
Tataratareeited: o e e T e R e 118



ILLUSTRATIONS

PraTES (FoLLowING PagE 130)

Prate 1. Species of Patelling, Patellinella, and Neoconorbina.
2. Gpecies of Neoconorbina.
3, 4. Bpecies of Rosalina.
5. Bpecies of the family Rotaliidae.
6. Species of Streblus, Oridorzalis, and Gyroiding.,
7. Species of Streblus and Eponides.
8. Bpecies of the family Rotaliidae,
9. Bpecies of Pararolalia, Calearina, and Baculogypsina,
10. Speeies of Epistominella and Epistomaraides,
11. Bpecies of Nutlallides and Amphistegina.

12-14, Bpecies of Amphistegina.

15. Species of the families IRotaliidae and Cassidulinidae.

16. Species of Stomalorbing, Pawmelua, and Cassiduling,

17. Species of Cassiduling and Cassidulinoides.

18. Species of the families Cymbaloporidae, Pegidiidae, and Chilo-
stomellidae.

19. Species of Cymbaloporelta and Cymbaloporella.

20. Species of Ehrenbergine and Cymbaloporelia.

21. Bpecies of Ehrenbergina, Lalicarinina, and Anomalinella.

22, Bpecies of Cibicides, Planorbulina, and Gypsina.

23. Species of Ceratobulimina, Heeglundina, and Planulina.

24, Bpecies of Glabigering,

25, Bpecies of Globigerinita, Globigerineides, and Globigerinella.

26. Species of Globigerinella, Globigerinoides, Sphaeroidinelln, and
Hastigerina,

27. Bpecies of Candeina, Pullensaling, and Globoretalia.

28. Species of Gleborofalia.

TABLES

Foge

Tapre 1. Qeeurrence and abundance of benthonic Foraminifera—part 1:
Spirillinidae and Discorbidap. o cooomooaoo o cne o 74

2. Oceurrence and abundance of benthonie Foraminifera—part 2:
B e e e e i e 82

3. Degcurrence and abundance of benthenic Foraminifera—part 3:
Pegidiidae to Chilostomellidae_ - ..o ________ . _____ 062

4. Oceurrence and abundance of benthonie Foraminifera—part 4:
Anomalinidae to Ceratobuliminidae. ... _____________ 100
5. Oecurrence and abundanee of planktonic Foraminifera________ 110



THE FORAMINIFERA OF THE TROPICAL PACIFIC
COLLECTIONS OF THE “ALBATROSS,” 1899-1900

PART 4. —RoTALIPORM FAMILIES AND PLANKTONIC FAMILIES !
By RutH Tobn

INTRODUCTION

Tars parer is the fourth and final part of a work the intent of
which is to describe and illustrate the Foraminifera of the tropical
Pacific collected in 1899 and 1900 by the United States Bureau of
Fisheries steamer Albatross, together with certain other related ma-
terinl from shallow water of the same region.

The route of the expedition, shown in the first part of this work
(Cushman, 1932, fiz. 1), extended southwest and south from San
Franeisco to the Marquesas and Paumotu Islands, thence west through
the Society and Cook Islands and Tonga group to Fiji, then north-
ward across the Equator to the Marshalls, and finally west and
northwestward to the Marianas. Most of the samples were from
around the Paumotus.

Only selected samples from the many taken by the expedition are
included in the present study. This final and fourth part includes the
same samples as those studied in the earlier three parts. A few
localities have discrepancies in spelling, such as “Port Lotten, Kersail,”
for Port Lottin, Kusaie.

Previous parts of this work were published between 1932 and 1942
(Cushman, 1932; 1933a; 1942) and dealt in systematic order with the
families Astrorhizidae to Trochamminidae (Part 1), Lagenidae to
Alveolinellidae (Part 2), and Heterohelicidae and Buliminidae
(Part 3). The present subdivision (Part 4) of the study includes all
the remaining groups that comprise the calecarcous coiled genera and
the planktonies.

The first three parts of this work were done by Joseph A. Cushman.
Befora he died in 1949, he had completed the identification of most
of the species included in this fourth part. Many of the species were

! Publication authorized by the Director, U.S. Geological SBurvey.
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illustrated by Miss Ann Shepard (plates 1-4, 7, 10, 16, 17, 21, 27, and
28) between 1936 and 1940,

The eompletion of the task of identification, together with the
verification of all identifications, the writing of the text, and the
compiling of distribution and abundance tables, has been done by me.
In this task I have had the able assistance of Doris Low in compiling
tables and of Lawrence B, Isham, Scientific Illustrator, U.S. National
Museum, in illustrating the remaining species (plates 5, 6, 8, 9, 11-15,
18-20, 22-26). I also gratefully acknowledge the many helpful
suggestions received from wvarious reviewers of the manuseript, in
particular those from Frances L. Parker of Seripps Institution of
Oceanography.

In presenting the data in this final part, I have found it more
appropriate not to follow precisely the method used for the other
three parts. DBecause nearly all the species discussed are well known,
I have omitted formal descriptions of most of the species and have
included only briel comments on distinguishing characters, diagnostic
features, variability, probable ecologic, geographic, and stratigraphic
distributions, and sometimes phylogenetic relationships.

Some of the species included here were described originally from
these same Albatross collections (Cushman, 1933b). IFor many of
these species the original figure is included on the present plates.

In the intervening years since the publication of the third part of
this work, various circumstances have stimulated interest in the
TForaminifera of the tropical Pacific as well as in the classification of
the Order Foraminifera. There have resulted many changes in con-
cepts of generic relationships and in nomenclature. No effort is made
to conform precisely with any existent classification. The sequence
of genera is approximately that followed by the Cushman (1948) classi-
fication, with some minor exceptions occasioned by the separation of
the planktonic from the benthonic groups, and the separation of the
aragonitic from the calcitic groups. The families are grouped in two
main subdivisions: benthonic and planktonie. The benthonic fami-
lies are grouped into two subdivisions: ealcitic and aragonitic. The
calcitic families include most of the genera.

Another natural subdivision of the species included in this study
is whether or not the specimen was presumed to have been attached
during life. But such a natural subdivision is not capable of being
followed in arrangement of genera because it does not fall along generic
lines, nor even always along specific lines. This feature of probable
attachment is not always positively determinable but is subject to
interpretation. Most specimens of species belonging in the genera
Patellina, Rosalina, Neoconorbina, Cilbicides, Planorbulina, Planor-
bulinella, and Acervulina were very likely attached during some part
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of their life. However, there are exceptions. For example, in certain
species, such as Cibicides lobatulus (Walker and Jacob) or Eponides
repandus (Fichtel and Moll), one finds some specimens showing clear
evidence of attachment and others whose shape suggests they lived
as free individuals on the bottom,

In general, more attached Foraminifera are to be expected in rela-
tively shallow water than in deep water. This is not to imply that
decper waters (down to the maximum depths at which Foraminifera
occur) are freo of attached specimens. Wherever the surface of the
sea floor is rocky, affording a foothold [or attached individuals, some
would likely be found.

Unlike the method used in the first three parts, wherein o separate
table is included {or each species to show the number of specimens from
each station, as well as the locality, depth, temperature, and character
of the bottom, respectively, I have presented the distribution and
abundance data in five tables. The records of the benthonie species
for all the samples studied are combined in tables 1-4. In instances
where a sample consists of one or very few species, such as Apotaki
with only Amphistegina madagaseariensis, the sample iz included
on each of the lour tables although on one or more no species are re-
corded from it. The records of the planktonic species from all the
samples in which they were found are included on table 5.

The numbers on the tables indicate the actual numbers of specimens
mounted from each station. The designation 104, indicating that
more than 10 were mounted, iz not precisely quantitative, but only
approximately so, because sizes of original samples from which the
specimens were picked varied from sample to sample. This method
of indicating relative abundance is followed in this fourth part in
order that the results may be comparable with those presented in the
first thres parts.

The arrangement of the samples in the tables is for convenience in
locating a given sample. The unnumbered samples, all from rela-
tively shallow depths (none greater than 50 fathoms) and all from near
islands or atolls, are listed first in order from east to west. The num-
bered dredging samples (prefixed by D) follow in numerical order, and
finally the numbered hydrographic samples (prefixed by H) in nu-
merical order. The numbered samples are all from greater depths
(ranging from 112 to 2,882 fathoms) than the unnumbered ones, but
many of the numbered samples are close to (offshore from) islands or
atolls as may be observed by reference to the complete dredging records
for this expedition (Townsend, 1801). Data regarding locality, depth,
temperature, and character of bottom for any particular Albafross
sample are obtainable also by reference to Townsend (1901).

A few species included in this collection, although found in Recent
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dredgings, are almost certainly of pre-Recent age. This phenomenon
(fossil Foraminifera found in Recent ocean sediments) is encountered
often, particularly in areas where manganese nodules or other evi-
dences of nondeposition are found. These fossil species are Hofkerina
semiornata (Howchin), Ehrenbergina bicornis Brady, and Globigeri-
noides sacculifer (Brady) fistulosa (Schubert). In addition, several
other species, such as Bueningia creeki Finlay and Cassidulina moluc-
censis Germeraad, although undoubtedly of Recent origin in the
present collections, were deseribed first from Tertiary rocks.

Altogether, 139 species (3 indeterminate) and 6 subspecies are in-
cluded in the present study. They are grouped in 70 genera and 14
families.

BENTHONIC FAMILIES

Family SPIRILLINIDAE
Genus SPIRILLINA Ehrenberg, 1843

SPIRILLINA DENTICULOGRANULATA Chapman

Spirilling denticulo-granulate Cuapmaw, 1907, Journ, Quekett Micr. Club, ser.
2, wol. 10, p. 133, pl. 10, fig. G; 1909, Subantarctic Islands of New Zealand,
p. 354, pl. 17, fig. 3.—Gramant and Miaraste, 1959, Stanford Univ. Publ.,
Geol. Bei., vol. 6, no. 2, p, 102, pl. 16, fig. 3.—Toop, 1961 (1962), U.5. Geol.
Burv. Prof. Paper 354-H, p. 170 (table 1), pl. 23, fig. 5.

A single specimen from 40-50 futhoms, off Fiji, appears to belong
in this rather distinctive species in which the edges of the coils are
marked by high, sharp, limbate, outward-flaring ridges with the
intervening channels ornamented by transverse grooves. The op-
posite face of the test is slightly concave and filled with papillae and
is indistinguishable from that of Spirillina tnaequalis.

SPIRILLINA INAEQUALIS Brady
Spirillina fnaequalis Bravy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 631,
pl. 85, figs. 8-11.—RuusmnsLer, 1906, Zool. Jahrb., Abt. Syst., vol. 24, p. 34,
pl. 2, fig. 12—Cusauan, 1933, Cushman Lab. Foram. Tes. 8pee. Publ, 5,
pl. 28, fig. 4 [view c I3 reversed with respect to views o and b,
Spirillina limbala H. B. Brapy var. denticulala H. B. Brapy.—Cusiuax, 1915,

U.8. Nat. Mus. Bull. 71, pt. 5, p. 5, pl. 3, figs. 1, 2: 1931, 1.8, Nat. Mus,
Bull. 104, pt. 8, p. 8, pl. 2, figs. 4, 5.

Spirillina tuberculalo-limbala Cuaruan, 1800, Journ. Linnean Soe. London,
Zoology, vol. 28, p. 11, pl. 1, fig. 8.

This is the best represented species of Spirilling and the only one
found to any extent in deep as well as shallow water. The species
appears to have a worldwide distribution.

Its specific name is singularly appropriate, being applicable to its
unequal faces. On its flat face, by which presumably it is attached
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temporarily during life, the convolutions are clearly visible, the whorls
being separated from each other by a raised limbate ridge representing
the former periphery of the test. DBetween the ridges, the slightly
depressed channels are dotted thickly by perforations, light-colored
dots on a dark background. From this side the test is scarcely dis-
tingnishable from tests of Spirilling limbata Brady. The opposite
face of the test presents a wholly different appearance. The periphery
slopes inward, in some specimens steeply, in others so gently that the
sloping periphery occupies as much as one-third the diameter of the
test. The surface of this face iz concave inside the inward-sloping
periphery, and the central part is covered more or less thickly by knobs
and pustules of shell material, thus obscuring or obliterating the
individual convolutions of the test.

There is great variation in this species, particularly in the degree of
slope of the periphery and in the development of the beaded covering
of the econcave face of the test.

SPIRILLINA INAEQUALIS SEMIDECORATA Heron-Allen and Enrland
Spirillina semidecorals Herox-Awnen and Earuawo, 1915, Trans, Zool. Boe.
London, vol. 20, p. G685, pl. 51, figs. 26-31.

Because of its plano-concave shape with inward-sloping periphery,
this form seems related to Spirillina inaequalis Brady. It differs
in the fine transverse fluting present over the whorls of the concave
face and down over the sloping periphery. Only five specimens were
found.

This form, here regarded as a subspecies of S. inaegualiz, was
described originally from the Kerimba Archipelago as a distinct
species.

SPIRILLINA LIMBATA Drady
Spirillina limbala Bravy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 632, pl.
85, figs. 18-21,—Furrisr, 1809, Ann. Rep. T.8. Nat. Mus. for 1897, p. 326,
pl. 71, fig. &.

This symmetrical and biconcave species is represented by rare
specimens in only three samples. It is characterized by its truncated
periphery and its channelled surface, each coil being marked by a
raised limbate ridge that represents the former periphery of the test.
Between the consecutive rings of this limbate spiral, the wall is
distinetly but finely perforate. No other ornamentation decorates
the test.

SPIRILLINA SPINIGERA Chapman
Spirillina spinigera Coarman, 1899, Journ. Linn. Soc. London, Zoology, vol.
28, p. 10, pl. 1, fig. 7; 1900, op. cit., vol. 28, p. 188, pl. 19, figs. 9, 10.—Rava-

prem, 1911, Foram. Plankton-Exped., pt. 1, pp. 119, 150, pl. 7, figs. 3-8;
1913, pt. 2, p. 433 —Cusaman, 1924, Carnegie Instit. Washington, Publ. 342,

p. 32, pl. 9, figs. 6, 7.
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Spirilling decorata DBrapy, var.—SipEsgrrod, 1908, Mem. Proe. Manchester
Lit. Philos. SBoe., vol. 52, no. 13, p. 8, pl. 2, fig. 6.—Cusuman, Tonp, and
Posr, 1954, U.5. Geol. Burv. Prof. Paper 260-H, p. 357, pl. 88, fig. 35,

A single specimen from 21 fathoms, Guam Anchorage, Ladrone

[Marianas] Islands, shows the spinose periphery typical of this species.

This rave species is probably widespread in shallow warm waters,
having been reported from the Mediterranean as well as several

Pacific localities,

SPIRILLINA VIVIPFARA Ehrenberg

Spirillina vivipare EAREXRERG.—DBRADY, 1884, Rep. Voy. Challenger, Zoology,
vol. 9, p. 630, pl. 85, figs. 1-5.—Eeoer, 1893, Abh. kin. bay. Akad. Wiss.,
Miinchen, Cl. II, vol. 18, p. 304, pl. 18, figs. 60-58 —Frixr, 1809, Ann. Rep.
U.5. Nat. Mus. for 1887, p. 326, pl. 71, fig. 4—Cusaman, 1924, Carnegic
Instit. Washinglon, Publ. 342, p. 30, pl. 9, figs. 1, 2 —CusaMan and VALEx-
Ting, 1930, Contr. Dept. Geol. Stanford Univ., vol. 1, no. 1, p. 22, pl. G,
fig. 4.—Cusmaman, 1931, U.5. Nat. Mus. Bull. 104, pt. 8, p. 3, pl. 1, figs.
1-4.—Prrecenr and Parxenr, 1951, Geol. So¢. Amer. Mem, 46, pt. 2, p. 25,
pl. 13, fgs. 3, 4.—Panrken, 1958, Rep. Swedish Deep-Sea Exped., vol. 8, Sedi-
ment Cores, no. 4, p. 204, pl. 3, fig. 4.

Spirillina vivipara var. densepunclale CusaMman.—Cusaman, Toop, and Posr,
1954, U.5. Geol. Surv. Prof. Paper 260-H, p. 357, pl. 88, fig. 31,

This widespread species is distinguished from other species of this
genus by its rounded instead of truncate periphery. Execept for its
conspicuous pores, appearing as white dots in the dark transparent
wall, it is unornamented. Its coiling is planispiral and the test is
very slightly depressed in the center of both sides. The later coils
do not overlap the earlier ones and the spiral suture is distinet and
slightly depressed. The density of the pores is variable and is usually
greater in the later than in the earlier coils.

The form deseribed as the variety densepunctata Cushman appears,
from re-examination of the holotype and two other identified speci-
mens, to be synonymous with the subspecies revertens Rhumbler, which
1s separated from the typical form of the species by the inward turning
of the end of the coil and by its trochoid instead of planispiral coiling.

The above synonymy lists only a few of the many records of this

species and indicates that it probably has a worldwide distribution in
shallow waters.
SPIRILLINA YIVIPARA REVERTENS Rhumbler

Spirillina vivipara var. revertens Ruvmnrer, 1906, Zool. Jahrb., Abt. Syst., vol.
24, p. 32, pl. 2, figs. §-10; 1911, Foram. Plankton-Exped., pt. 1, pl. 5, fig. 8;
pl. 6, figs. 7-10; 1913, pt. 2, p. 430.—Cusnuman, Tovw, and Post, 1954, 1.8,
Geol. Sury. Prof. Paper 260-H, p. 357, pl. 88, fig. 30.—Tooo, 1957, U.8.
Geol. Burv, Prof. Paper 280-H, p. 200 (table 4), pl. 90, fig. 2.

Spirillina vivipara EHRENBERG var. densepunclata Cusuman, 1031, U.8. Nat.
Mus. Bull. 104, pt. 8, p. 4, pl. 1, fig. 5—Cusuman and Pankenr, 1931, Proe.
1.8, Nat. Mus., vol. 80, art. 3, p. 18, pl. 4, fig. 1.
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Rare specimens of this distinctive form of Spirillina vivipara are
found in the shallow water around several of the islands and atolls.

Specimens are characterized by their smaller-than-average size for
thiz genus, their nearly transparent wall and their concavo-convex
shape with the end of the coil turned inward onto the concave side.

Their relationship to the typical form of 8. vivipara seems to be sub-
specific rather than varietal.

Genus CONICOSPIRILLINA Cushman, 1927
CONICOSPIRILLINA SEMINYOLUTA Cushman
Conicospirilling semi-involula Cusaaaw, 1933, Contr, Cushman Lab, Foram. Ites.,
vol. 9, p. 86, pl. 8, fiz. 19.—Cusaman, Toop, and Posr, 1054, U.8. Geol.
Surv. Prof. Paper 260-H, p. 357, pl. 88, Gg. 38.

This rare and distinctively ornamented species has thus far been
recorded only from off Fiji and from inside the lagoon at Rongerik
Atoll in the Marshalls.

Rare specimens were found at 269 fathoms, Albatross station H3875,

in the Paumotu Islands.
CONICOSPIRILLINA sp.

Conicospirillinag sp. Cusnuaw, Toop, and Posrt, 1954, U.8. Geol. Surv. Prof.
Paper 260-H, p. 257, pl. 88, fig. 39.

T'wo single specimens, one each from 21 fathoms at Guam Anchorage
in the Ladrone [Marianas] Islands and {rom Albatross station H3807
(112 fathoms, entrance Avatoru Pass, Rahiroa Atoll, 5. ¥ mi.), are identi-
eitl with this apparently undeseribed species known from a short cors
inside Bikini Atoll. Tt is a simple unornamented coil, with the flat-
tened whorls considerably overlapping on the dorsal side, resulting in a
flat-domed test, depressed in the center of the opposite side and very
thin along the periphery.

Family DISCORBIDAE

Genus PATELLINA Williamson, 1858
PATELLINA ADVENA Cushman
Prate 1, Fraure 2
Patelling adwene Cusumax, 1922, U.8. Geol. Surv. Prof. Paper 129-F, p. 135,
pl. 31, fig. 9; 1924, Carnegie Instit. Washington, Publ. 342, p. 32.—Cusnaax
and Hemmicx, 1945, Contr. Cushman Lab. Foram. Res., vol. 21, p. 67,
pl. 11, fig. 1.
Palellina corrugala Witttamson wvar. formess Herox-Aunex and Earuanp,
1932, Discovery Weps., vol. 4, p. 406, pl. 13, figs. 23-25.

Although it is probably not true that the distinetion between
Fatelline advena and P. corrugala coincides with the distinetion between
Pacific and Atlantic specimens, as was suggested by Cushman (1930,
p. 16), P. advena appears to be more characteristie of the Pacific than
does P. corrugata. Moreover, the only records of P. advena from the
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Atlantic realm are as Tertiary fossils: the Oligocene of Mississippi
and the Eocene of Georgia.

As comparved with P. corrugats Williamson from off the British
Isles, the test of P. advena is lower and is more nearly dome shaped
than peaked, and the septa are much more lobed and complex. In
addition, the dorsal sutures are nearly indistinguishable in P, advena,
whereas in P. corrugaia they are distinet and sometimes even slichtly
limbate.

Comparison with unfigured types of P. ecorrugate var. formosa
from 118 meters, Burdwood Bank in the Falkland Islands, sent by
Mr. Earland (Cushman Coll. 14605), leads me to include this form
in the synonymy of P. advena.

PATELLINA ADVENA ALTIFORMIS Cushmnn
Prate 1, FiguRE 1

FPatellina advena CusHMAx var. altiformiz Cusmumax, 1933, Contr. Cushman
Lab. Fornm. Res., vol. 9, p. 87, pl. 9, fig. 8.—Cusnman, Toop, and Post,
1954, U.B. Geol. Surv. Prol. Paper 260-H, p. 357, pl. 89, fig. 1.

This high-spived form of Pafellinag advena seems betler regarded
as a subspecies than a variety. It is less rare than the typical form
and is found in some of the same samples, all bul one in relatively
shallow water.

The ecircumstance of a subspecies oceurring in the same sample
with the typical form of o species leads one to question how this can
be when a subspecies is thought of as a geopraphically defined (or
possibly ecologically defined) subdivision of a species. Because of
the probably very minute geographic area occupied by an individual
foraminifer, or even by whole populations of Foraminifera, one
subspecies may live in what would appear to be rather close geographie
proximity to another subspecies yet still be within a geographically
defined area. The movement of empty tests of Foraminfera over the
sea floor by currents or activity of other benthonic organisms in-
creases or entirely changes the apparent geographic distribution of
a species or subspecies and serves to obscure the exact geographic
area in which any such group actually lived.

Because of these considerations, it is difficult, if not impossibla,
to determine accurately whether slight morphologic differences within
species correspond to, or are independent of, geographic or ecologic
restriction of the living animals. Thus, determination of subspecific
relutionships in instances such as this are subjective matters. And
it is, moreover, not to be unexpected that two or more subspecies
would be found in a single sample.
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Genus PATELLINELLA Cushman, 1928
PATELLINELLA GARINATA Collin
Prate 1, Figures 5, 6
Patellinella cerinale Conrixs, 1958, Brit. Mus. (Nat. Hist,) Great Barrier Reef
Exped. 1925-28, Sci. Rep., vol. 6, no. 6, Fornminifers, p. 407, pl. 5, fig. 8.
Patellinella jugose H. B. Brapy.—Cusnuan, Topp, and Posr, 1954, U.8. Geol.
Burv. Prof, Paper 260-H, p. 358, pl. 89, fig. 3.

This species, described from 600 meters off the Great Barrier Reef,
is distinguished by its angular and serrate, instead of rounded and
smooth, periphery. The wall is thin, smooth, and nearly transparent,
bearing only a few coarse pores, mostly along the slightly indented
suture lines,

A single specimen {rom Rongerik Atoll in the Marshall Islands was
misidentified as Patellinella jugosa although at the time it was noted
as possibly a new species. P. carinala is represented by more speci-
mens in the present material than is P. inconspicua.

By contrast with other species of this genus (e.g., its type species,
P. inconspicua), P. carinata appears to stand as a transition form
between Patellinella and Bolivina.

PATELLINELLA FIJIANA Cushman
Prate I, Ficure 4

Patellinella fijiana Cusamaw, 1933, Contr. Cushman Lab. Foram. Res., vol. 9,
p. BV, pl- B, fig. 7.

This species appears to be represented by only a single specimen,
the holotype from near Nairai, Fiji. Rare specimens from the Mar-
shall Islands placed in this species (Cushman, Todd, and Post, 1954,
p. 338, pl. 89, fig. 2), now seem to belong in Patellinella jugosa (Brady).

The wall is decorated by rather coarse rugosities that effectively
hide the suture lines. The wall of the apertural face, however, is
smooth and polished.

PATELLINELLA INCONSPICUA (Brady)
Prate 1, Froune 2

Textularia inconspicua Bravy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 2357,
pl. 42, fig. 6. —MimLerr, 1898, Journ. Roy. Micr. SBoc., p. 557, pl. 7, fig. 1.

Patellinella snconspicua (H. B. Braoy),—Cusumax 1928, Contr. Cushman Lab,
Foram. Res., vol. 4, p. 5, pl. 1, fig. 8.—Panr and Couuixg, 1930, Proc. Hoy.
Soc, Victoria, vol. 43, p. 92, pl. 4, fig. 7.—Cusamas, Tonn, and Post, 1954,
U.8. Geol. Surv. Prof. Paper 260-H, p. 358, pl. 89, fig. 4—Toop, 1957,
1.8, Geol. Surv. Prof. Paper 280-H, p. 290 (thl. 4), pl. 90, fig. 3.

A few specimens of this minute species were found in 21 fathoms
at Guam Anchorage in the Ladrone [Marianas] Islands, and a single
specimen (fizured) came from Albatross station H3905 (425 fathoms,
northwest point Hao Atoll, SE. ¥ mi.). The latter specimen is abnor-
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mal in possessing a basal spine set at nearly right angles to the plane of
compression of the test. In general, this species is smoothly rounded
and shows neither peripheral angularity nor depression of sutures
although both these features arve subject to variation.

Genus ROSALINA d'Orbigny, 1826
ROSALINA CONCINNA (Brady)
Prate 4, Figune 3

Dizcorbing concinna Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. G646,
pl. 90, figs. 7, 8.

Discorbis concinna (H. B. Brapy).—Cusauman, Toop, and Post, 1954, U.5. Geol.
Surv. Prof. Paper 260-H, p. 358, pl. 89, figs. 12, 13.—Bawsoy, 1956, U.5.
Geol. Surv. Prof, Paper 274-G, p. 193, pl. 31, fig. 4.

Rosalina concinna appears to be a cosmopolitan species in warm,
shallow waters of the equatorial regions. Its best distinguishing
characteristics are its nearly circular outline and its concavo-convex
shape with rounded (not sharp) periphery. Three or four erescent-
shaped chambers comprise the final whorl but, if the dorsal suture
lines are obscured, it is not possible to determine by any peripheral
indentations where the dorsal sutures are located. The wall is thin,
translucent, and fairly coarsely and densely perforated on both dorsal
and ventral surfaces. The early whorl, usually orange, is easily
observed at the crest of the flat dome of the dorsal surface. In well-
preserved specimens the aperture near the center of the depressed
ventral surface can be seen to be protected by a projecting lip. In
a large proportion of the specimens, however, the ventral wall is
broken or partially dissolved away.

ROSALIMNA FLORIDANA (Cashman)
Prate 3, Froures 1, 3; Puate 4, Fioure &

Discorbis floridana Cusuman, 1922, Carnegie Instit. Washington, Publ. 311,
p. 39, pl. 5, figs. 11, 12—Cusnman and Panxer, 1931, Proc. U.B. Nat.
Mus., vol. 80, art. 3, p. 18, pl. 4, fig. 5.—Cusaman, 1931, U.5. Nat, Mus.
Bull. 104, pt. 8, p. 21, pl. 4, figs. 7, 8.—ParxeEn, 1048, Bull, Mus, Comp.
Zool., vol. 100, p. 238 (list), pl. 5, fig. 23.—PuLecer and Panrgen, 1051,
Geol. Boc. Amer. Mem, 46, pt. 2, p. 20, pl. 10, fig. 4.—Parecer, 1954, Bull,
Amer. Aszsoc. Petr. Geol., vol, 38, no. 4, p. 638, pl. 1, figs. 30, 33, 34.—
Droocer and Kaasscrrerer, 1958, Verh. Kon. Nederl. Akad. Wetensch.,
Afd. Natuurk., ser. 1, vol. 22, p. 42, pl. 2, fig. 6.

Roseling floridana (Cusnuax).—Parger, 1954, Bull. Mus. Comp. Zool,, vol. 111,
no, 10, p. 524, pl. 8, figs. 19, 20.—Toop and Bronwmanw, 1957, Cushman
Found. Foram. Res. Spee. Publ. 3, p. 36, pl. 9, figs. 16-21.

Discorbis opima Cursmuax, 1933, Contr. Cushman Lab. Foram. Res., vol. 9,
p. 88, pl. 9, fig. 3.—Cusmuan, Toop, and Post, 1954, U.B, Geol, Burv.
Prof. Paper 2060-H, p. 358 pl. 89, figs. 10, 11.—Toop, 1957, U.3. Geol.
Burv. Prof. Paper 280-H, p. 290 (ibl. 4), pl. 90. fig. 11.
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Rosaling opima (Cusnmax).— Topp, 1958, Rep. Swedish Deep-Bea Exped.,
vol. 8, Sediment Cores, no. 3, p. 196, pl. 1, fig. 16.

Discorbis candetane (0'Onpioxy).—Purzoen and Parxer, 1951, Geol. Boe.
Amer. Mem. 46, pt. 2, p. 20, pl. 10, fig. 3.—Toop, 1957, U.8. Geol. Burv.
Prof. Paper 250-H, p. 200 (tbl. 4}, pl. 90, fig. 9.—Graman and MinrranTs
1959, Stanford Univ. Publ, Geol. Sei., vol. 6, no. 2, p. 93, pl. 13, fig. 22.

This species was described from shallow water of the Dry Tortugas
off Florida. It appears to be very widely distributed in warm shallow
waters of both the Atlantic and Pacific Oceans, being recorded from
many areas under several names, only a few of which are included
above. It is probably the same species as that described and named
by d'Orbigny from Cuban sands, Rosalina ecandeiana (d'Orbigny,
1839, p. 97, pl. 4, figs. 2-4). Banner and Blow (1960a, p. 37), how-
ever, found that the only two syntypes of Rosaline candeiana in
existence are a bolivinid and a polymorphinid. Moreover, the sub-
sequently described species, Discorbis floridana Cushman and Discorbis
opimg Cushman, are better illustrated and more widely used in the
literature than Resalina candeiana has been, and the concept of both
these species is more stable than has been the concept ol Rosalina
(or Discorbis) candeiana. I follow, therefore, the commendable
suggestion of Banner and Blow (1960a, p. 37) that Rosalina candeiana
be considered a nomen dubium and be abandoned.

In the present material from the tropical Pacific, Rosalina floridana
is well represented, particularly in the samples from the shallower
water, and is probably attached to seaweed during life. Because
of its habit of attachment, it is quite variable in form.

Average size of specimens is slightly larger than that of R. micens, and
the outline of the test is less likely to be circular and is often elongate.
The distinction between the wall of the opposite sides is characteristic
of this species; the dorsal surface iz rather coarsely and densely
punctate, whereas the ventral surface is glassy and shows no noticeable
punctation. The periphery is angled bluntly and the ventral surface
is slichtly concave. But, contrasted with the smoothly concave
ventral surface of R. micens, the ventral surface is irregular and
undulating and, in some specimens, has several blunt knobs extending
inward toward the central (umbilical) part of the test.

ROSALINA GLOBULARIS d'Ocbigny

Prate 3, Fioore 4

Rosalina globulariz p'OneraNy, 1826, Ann. Sci. Nat., vol. 7, p. 271, no. 1, pl. 13,
figs. 1-4; Modtles No. 69, ITI= livr.

Rare specimens found in a few of the shallower samples appear to
belong in this common attached species that serves as the type spe-
cies for Rosalina.

T20-010—G5—020
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The present specimens are thin-walled and nearly transparent,
with the pores appearing as white dots on the wall. The periphery
is lobulate and rounded, with no trace of a keel and no difference in
porosily between dorsal and ventral surfaces. The spire is small and
not raised above the surlace of the dorsal side, and the umbilicus is
UFEI].

ROSALINA MICENS (Cushman)
PraTe 4, Ficunm 2

Discorbis micens Cusmman, 1933, Contr. Cushman Lab. Foram. Res., vol. 0,
p. 89, pl. 0, fig. 5.—Cusamaw, Toop, and Posr, 1054, U.5. Geol. Surv. Prof.
Paper 260-H, p. 858, pl. 89, figs. 8, 0.—Toop, 1057, U.8. Geol. Surv. Prof.
Paper 280-H, p. 290 (tbl. 4), pl. 90, fig. 7.

Hosalina micens has been reported thus far only from the Pacific—
in the Paumotu Islands, the Marshalls, and at Saipan. It seems to
be closely related to R. concinna, their separation being based on only
two transitional features: (a) in R. concinna, the outline is essentiall ¥
circular but, in R. micens, the circularity is indented where the final
chamber meets the previous whorl; (b) in R. concinna, the chamber
shape is a thin crescent but, in B. micens, it is a thick erescent with a
distinet angle in the middle of the concave side of the crescent.
Further study of these two forms is needed to determine whether
or not they are biologically distinet or merely forms of a single species.
In any case, it is a convenience to have separate names by which to
differentiate them.

In the present malerial, R. micens is fairly well distributed, more
abundantly around the islands and atolls than in the deeper water
samples.

ROSALINA RUGOSA d'Orbigny
Prate 4, Ficure 1

Rosalina rugosa n'Onelaxvy, 1839, Voy. Amér. Mérid., vol, 5, pt. 5, "“Foramini-
feres,” p. 42, pl. 2, figs. 12-14.

Discorbis rugosa (p'Omrniont).—Cusnmaw, Toop, and Posr, 1954, U.8. Geol.
Burv. Prof. Paper 260-H, p. 350, pl. 89, fig. 14—Toop, 1057, U.B. Geol.
Sury. Prof. Paper 280-H, p. 200 (tbl. 4), pl. 90, fig. 10.—Granasx and
MiviranTe, 1959, Stanford Univ. Publ., Geol. Sei,, vol. 6, no. 2, p. 94, pl
14, figs. 1, 2.

Rare specimens from only a few samples are referable to this species.
It is characterized by its coarse pores and by its chambers hecoming
progressively more inflated as added, so that the periphery is lobulated
and the sutures slightly indented. The aperture is rather widely
open beneath a projecting lip and extends from the umbilicus to the
periphery. Immature individuals show the characteristic coarse
pores, white in the dark translucent wall, but the inflation of the
chambers is absent or only slightly developed.
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ROSALINA SUDBERTHELOTI (Cushman)
Prate 4, Fiaune 4
Discorbis subbertheloti Cushman, 1924, Publ. 342, Carnegio Instit, Washington, p.
33, pl. 10, fig. 1.

This species was described from Samoa. Despite the inclusion of
Brady's " Discorbina bertheloti d'Orbigny sp.”’ in this species by Cush-
man, it seems unlikely that they are the same. Rosalina subbertheloti
has a less regular sutural pattern on its coneave surface, in this respect
resembling B, floridana, whereas Brady’s illustrated specimen is more
like [2. micens although not the same. K. subbertheloti is larger and
proportionally flatter than the other species of this genus in the present
material,

It is represented rarely and found in only a few samples,

ROSALINA VILARDEBOANA d'Orbigay
Prare 3, IM'teunres 2, §
Rosalina vilardeboona o'Oretaxy, 1839, Vay. Amér. Mérid., vol. 5, pt. 5, “Fora-
miniferes," p. 44, pl. 6, figs. 13-15.

Test of average size for the genus, slightly compressed, biconvesx,
usually more convex ventrally than dorsally, umbilicus large and
open, periphery angular, marked by a faint limbate band, outline
slightly lobulate around the last 2 or 3 chambers; chambers distinet,
coiled in a fat eoil of about 2% whorls, 5 or 6 chambers comprising the
adult whorl, chambers not inflated dorsally, becoming progressively
more inflated ventrally as growth proceeds; sutures distinet, gently
curved, slightly depressed on dorsal surface, more deeply ineised
between the inflated chambers on the ventral surface; wall caleareous,
smoolh, dotted by the coarse perforations appearving white on the
nearly transparent wall, early chambers on the dorsal side lacking
the coarse pores in some specimens; aperture a low opening into the
umbilicus under the projecting edge of the final chamber, extending
nearly out to the periphery.

Diameter about 0.35 mm., thickness about 0.20 mm,

The original description of Rosaling vilardeboana, a species deseribed
from around the Falkland Islands, mentions several features charac-
teristic of the present specimens: the russet tint of the early chambers,
as compared with the white color of the later ones, and the spire more
projecting and the wall less copiously perforated than in the related
species, f2. globwlaris.

This species is unlike other deseribed species of Rosalinag in that the
convexity is usually greater on the ventral than on the dorsal side.
That this difference in convexity might be a result of an accident of
attachment, rather than a true specific difference, has been considered.
Perhaps these specimens were attached by their dorsal surfaces (as
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Cibicides is), thus allowing expansion in size only on the opposite
(ventral) surface. But not all specimens are inflated ventrally and,
moreover, it seems most unlikely that an open umbilicus would be
present on the exposed surface of any test.

This species, Tound at only a few of the nearshore and shallower
stations, was {airly common in several of the samples.

Genus DISCORBIS Lamarek, 1804
DISCORBIS SUBYESICULARIS Collina
Discorbis subvesicularis Coirixs, 10958, Brit., Mus. (Nat. Hist), Great Barrier
Reef Exped. 1928-29, Bol. Rep., vol. 6, no. 6, Foraminifera, p. 401, pl. 5,
fig. 5.

A single specimen from Port Lottin, Kusaie, Caroline Islands,
seems identical with this species described from a channel into a
mangrove swamp on the Great Barrier Reefl. Except for the umbili-
cal flaps and consequent complication of the apertural openings, this
species would be regarded as a simple Rosalina.

DISCORBIST AGUAYOI Bermudez

Diseorbis aguayei BErRmUbEE, 1935, Mem. Soc. Cubana Hist. Nat., vol. 9, p. 204,
pl. 15, figs. 10-14.—Bourovskoy, 1959, Argentina Serv. Hidro. Nawal,
Publ. H1005, p. 90, pl. 12, fig. 22.

Discorlbis? aguayei BErMvnez.—Topp and Brosyvimans, 1957, Cushman Found.
Foram. Res. Spec. Publ. 3, p. 27, pl. 9, fig. 24.

Discorinopsis aguayei (BERMUDEZ)—PHuEcen, Panker, and Peinsow, 1958,
Cushman Found. Foram. Res. Spee. Publ. 2, p. 7, pl. 4, figs. 23, 24 —AnwoLp,
1954, Contr. Cushman Found. Foram. Res., vol. 5, pp. 4-12, pls. 1, 2.

Rare specimens were found in three of the atoll samples. This
species was described from off Cuba and has been reported from off
gsouthern Brazil, the Gull of Paria, and the coast of Texas. Tt is
apparently characteristic of nearshore and brackish environments.

A similar, if not identical, species has been deseribed as Discorinop-
sis tropica (Collins, 1958, p. 406, pl. 5, fig. 7) from a mangrove swamp
on the Great Barrier Reef.

Genns SVRATKINA Pokorny, 1956
SYRATEINA AUSTRALIEMNSIS (Chapman, Parr, and Collins)

Discorbis tuberculala (Bavrwnis and WricHT) var. auslraliensis Coarsman,
Parm, and Coruns, 1934, Journ. Linn. Soc., Zool, veol. 38 {no. 262), p.
563, pl. §, fig. 9.

Svratkina afl. ausiraliensis Cuapmay, Pars and Cotive.—Poxonsy, 10956, Univ,
Carolina [Prague), Geol., vol. 2, no. 3, p. 259, toxt figs. 1-3.

Epislominella sp. D. Toop, 1957, U.B. Geol. Surv. Prof. Paper 280-H, thl,
4, pl. 92, fig. 2.

Svratking sp. A. Toop and Low, 1960, U.S. Geol. Surv. Prof. Paper 260-X, p.
840,
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This distinetive species oceurs rarely but is found in a good many
of the deep-water snmples. It seems to have a long range, at least
from upper Eocene to Recent, and a worldwide distribution. It was
originally described from the Miocene and Recent of Australia.
Other records include the upper Eocene of Czechoslovakin, Recent of
Saipan, and the Miocene of Eniwetok.

Its distinguishing characteristics are the exceptionally coarse pores
that are largely restricted to the dorsal surface, being arranged in
erude rows paralleling the curved dorsal sutures, the indentation of
the aperture into the apertural face, and the smoothly oval shape of
the entire test.

Genus NEQCONORBINA Hofker, 1951
NEOQCONORDINA CRUSTATA (Cushman)
Prate 2, Fraures 2, 3
Discorbis crustala Cushman, 1933, Contr. Cushman Lab. Foram. Hes., vol. 9,
p. 88, pl. 9, fig. 4—Cosamax, Toop, and Post, 1954, U.8. Geol. Surv.
Prof. Paper 260-H, p. 358, pl. 89, fig. 6.

This low, scalelike species occurs rarely in a few of the samples,
The dorsal surface is unornamented except for the slichtly limbate
sutures. The chambers are crescent-shaped, each one extending
more than half way around the circumference of the test. The
initial chambers make a small peaked area in the center of the dorsal
gide. The ventral side is umbilicate at the eenter with the apertures
of the last several chambers opening into the depressed umbilicus.
Dorsally, the wall is finely perforate, but the ventral wall is distinctly

perforate.
NEOCONORBINA FLORIDENSIS (Cushman)

Prare 2, Frgune 4
Driscorbis bertheloti (p'Onnicay) var, floridensis Cuosomaw, 1031, U8, Nat. Mus.
Bull. 104, pt. 8, p. 17, pl. 3, figs. 3-5.
Discorbia floridensis Cusamay —PaLeceEnr and Parger, 1951, Geol. Soc. Amer.
Mem. 46, pt. 2, p. 20, pl. 10, figs. 5-7.
Rosalina floridensis (Cvsnman).—Panger, 1954, Bull. Mus. Comp. Zool.,, vol.
111, no. 10, p. 525, pl. 8, figs. 28, 20,
In the present material this species is found at only one locality,
Mokaujar Anchorage, Fiji, where it oceurs fairly commonly.
Specimens are not entirely typical, differing in the following respects:
(a) more highly peaked at the center rather than flat-domed; (b)
sutures more heavily limbate; (c) chambers more elongate and arched,
resulting in & more nearly circular outline; (d) wall of the early whorls
having areas of clear unperforated shell parallel to the sutures, these
areas giving the central part of the test a more glassy appearance,
Despite these differences, all slight in degree, the present specimens
are believed to be referable to Neoconorbina floridensis, which was

it <«
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deseribed from off Florida and which has been reported thus far only
from the West Indian region.

In the Pacific, another species, bearing considerable resemblance
to the present specimens, was described as Discorbis globularis
(d'Orbigny) var. bradyi (Cushman, 1915, p. 12} and reported from
off Japan and off Hong Kong. It differs, however, in the final whorl
being composed of 5 or 6 chambers that are not elongate and arcuate
in shape. As a result, the tests arve elongate in outline, not circular
as are those of the present specimens.

NEQCONORBINA FRUSTATA (Coshman)
Prate 1, Figure 7

Discorbis frustata Cusmmaw, 1933, Contr. Cushman Lab, Foram. Res., vol. 9,
p. 88, pl. 9, fig. 2—Cusmuar, Toop, and Post, 1854, U.8, Geol. Burv. Prof.
Paper 260-H, p. 358, pl. 89, fig. 5.

This conical species is distinguished by the upturned outer edges
of the chambers, which look like a series of ruffles around the dorsal
surface. The species is very rare.

NEQCONORBINA PATELLIFORMIS (Erndy)
Prate 2, Figune 1

Discorbina palelliformis Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p. 647, pl. 88, fig. 3; pl. 89, fig. 1.

Discorbis palelliformis (H. B. Brapy)—Cusmuan, Toon, and Post, 1954, .5
Geol. Surv. Prof. Paper 260-H, p. 359, pl. 89, fig. 7—Toop, 1957, U.5
Geol. Surv, Prof. Paper 280-H, p. 290 (tbl. 4), pl. 91, fig. 1.

This species has a high conical form with the concave basal part
ornamented by fine striations radiating out from the central
umbilicus.

Specimens are rare and found only in samples from around the

atolls.
NEOCONORDINA TERQUEMI (Rzohak]

Prate 5, Figune 6

Discorbina terquemi RzEnag, 1888, Austria Geol. Reichsanst.,, Verh., p. 228,

Neoconorbina terquemi (Rzemax).—Topn, 1958, Rep. Bwedish Deep-Sea Exped.,
vol. 8, Bediment Cores, no. 3, p. 106.—Parxen, 1958, op. cit., no. 4, p. 267,
pl. 3, figa. 26, 27.

Rosalina orbicularis Terquew, 1876 (not o’Omsiany, 1850), Animeaux sur la
Plage de Dunkerque, p. 75, pl. 9, fig. 4.

Discorbina orbicularis TERQUEM, sp.—BrADY, 1884, Rep. Voy. Challenger, Zoology,
vol. 8, p. 647, pl. 88, figs. 4-8.

Discorbis orbicularis (TERqUuEM) —Cosamaw, 1931, U.8. Nat. Mus. Bull. 104,
pt. 8, p. 27, pl. 6, fiz. 3—RavmeLer, 1938, Kieler Meercsforschungen,
band 2, p. 205, text figs. 56-55.—VoorTHUY2EN, 1051, Med. Geol. Stichting,
new ser.,, no. 5, p. 24 (list), pl. 2, fig. 1.—DBovrovexoy, 1954, Rev. Instit.
Nac. Invest. Cienciaz Nat, ¥ Mus. Argentino, Cicncias Geol., vol. 3, no. 3,
p- 201, pl. 15, fig. 5.—Toop, 1957, U.8. Geol. Burv. Prof. Paper 280-H,
p- 280 (tbl. 4), pl. 90, fig. 12,
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Conorbina orbicularis (Ternquem).—Panger, 1954, Bull. Mus. Comp. Zool.,
vol. 111, no. 10, p. 522, pl. 8, figs. 13, 14.

Neoconorbina orbicularis (TeErques).—Horger, 1956, Skrift. Univ. Zool. Mus.,
Kobenhavn, vol. 15, p. 171, pl. 26, figs. 4-8.

This species appears, from its many records, of which only a few
have been listed above, to be a cosmopolitan species. Its relationship
to Rosalina concinna (Brady) may be much closer than their place-
ment in different genera would suggest. Both are nearly circular
in outline with long crescentic chambers. They differ in that R.
concinng has a rounded periphery with the dorsal surface bulging
up steeply from the periphery, as if the test were nearly half of a
sphere, and that Neoconorbing ferquemi has a pinched-together,
angular periphery with the dorsal surface sloping very gradually
upward from it, as if the test were only a small tangential slice of a
much larger sphere.

The only specimens found in the present collections were from
around the islands and atolls.

NEOCONORBINA TUBEROCAPITATA (Chapman)
Prare 1, Ficuees 5, 9
Discorbina tuberocapitale Coarmaw, 1899, Journ. Linn. Soc., Zoology, vol. 28,
p. 11, pl. 1, fig. 9.
Discorbis luberocapilats (Cmarmar)—Cuseman, Toop, and Post, 1954, 1.5
Geol. Surv. Prof. Paper 260-H, p. 359, pl. 89, fig. 16—Toop, 1957, U.5
Geol. Sury. Prof. Paper 280-H, p. 200 (ibl. 4), pl. 91, fig. 2.

Described from Funafuti in the Ellice Islands and also reported
from the Marshalls and from Saipan in the Marianas, this species
occurs in the present material fairly commonly off Fiji, 40-50
fathoms, and rarely in several other samples from near islands or
atolls. Tt is characterized by its prominent glassy knob that occupies
the center of the dorsal surface and, indeed, constitutes the major
part of the test. The species is to be expected in relatively shallow
warm water and probably in both eastern and western hemispheres.

A similar, perhaps identical, species occurs off Cuba, reported as
Discorbis orbicularis (Terquem) var. anfillea Bermudez (1935, p. 205,
pl. 16, figs. 11-13).

Genus HANZAWAIA Asano, 1944

HANEAWAIA CONCENTRICA (Cushman)

Truncafulina concentrica Cosamax, 1918, 1.8, Geol. Surv. Bull. 676, p. 64, pl. 21,
fig. 3.

Cibicides concenirica (CusnuMan).—Cusaman, 1930, Florida State Geol. Burv.,
Bull. 4, p. 61, pl. 12, fig. 4.—Cusaudaw, 1931, TU.5. Nat. Mus, Bull. 104,
pt. 8, p. 120, pl. 21, figs, 4, 5; pl. 22, figs, 1, 2.

Cibicides concentricus (CusaMa®).—PELEGER and PARKER, 1951, Geol, Soc. Amer.
Mem. 46, pt. 2, p. 29, pl. 15, figs. 14, 15.—Pargen, 1052, Bull. Mus. Comp.
Zool,, vol. 106, no. 10, p. 445, pl. 5, fig. 10
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Hanzawaia concenirica (Cusnuax).—Puom, 1053, Florida Geol. Surv., Geol. Bull.
36, p. 140, pl. 12, figs. 7-0.—McLeaw, 1956, Bull. Amer. Pal,, vol. 36, no. 160,
p. 367, pl. 49, figs. 4-6.—Sanon, 1960, Bull. Amer. Pal, vol. 41, no. 191,
p. 233, pl. 27, figs. 7, 8.

Cibieidina concentrica (Cuzsnman) —Panxer, 1954, Bull. Mus, Comp. Zool,, vol.
111, no, 10, p. 544, pl. 13, figs. 7, 10.

This plano-convex species is recorded widely from Miocene to

Recent, mostly in shallow or only moderately deep water. Rare speci-
mens were found in four samples.

Family ROTALIIDAE

Genus GAVELINOPSIS Hoflker, 1951

GAVELINOPSIS PRAEGERI (Heron-Allen and Earland)
Prare 8, Ficone 1

Discorbing praegeri HEron-ALLEN and Eanuawp, 1913, Proc. Roy. Irish Acad,
vol. 81, pt. 64, p. 122, pl. 10, figs. 8-10.

Discorbiz(?) praegeri (Herox-Atren and Eantano).—Cosumaw, 1931, U.S, Nat.
Mus. Bull. 104, pt. 8, p. 30, pl. 6, fig. 4.

Gavelinopsis prasgeri (Heron-Aunew and Eanvawp).—Horzer, 1951, Siboga-
Exped., Mon. IVa, pt. III, p. 486, text figs. 332-334.—Parker, 1958, Rep.
Swedish Deep-Bex Exped., vol. 8, SBediment Cores, no. 4, p. 264, pl. 3, fAgs.
24 25,

Discorbina isabelleana p'Ornreny, sp.—DBrapy, 1884, Rep. Voy. Challenger, Zool-
ogy, vol. 9, p. 646, pl. 88, fig. 1.

Discorbia lobatulus Pang, 1050, B.A.N.Z. Antarctic Res. Exped. 1929-1931 Rep.,
ger. B, vol. 5, pt. 6, Foraminifera, p. 354, pl. 13, figs. 23-25,

Described from around the British Isles, this species seems to have
a worldwide distribution. It occurs in both shallow and deep-water
samples of the present collection but never more than rarely.

The umbilical plug of shell material, although variable in size, is
the distinguishing feature. The dorsal surface is smooth and glassy,
less distinetly punctate than the ventral surface, and ranges from
conical to nearly flat.

Genuos ROTORBINELLA Bandy, 1944

ROTORBINELLA MIRA (Cushman)
Prate 8, Ficure 2

Discorbis mira Cosamaxn, 1922, Carnegie Instit. Washington, Publ. Neo. 311,
p. 39, pl. 6, figs. 10, 11; 1031, U.8. Nat. Mus. Bull. 104, pt. 8, p. 25, pl. 5§,
figs. 5, 6.—Berumunez, 1935, Mem. Soc. Cubana Hist. Nat., vol. 9, p. 205,
pl. 15, fgs. 1-5—Topp, 1957, U.8. Geol. Burv. Prof. Paper 280-H, p. 200
(tbl. 4), pl. 90, fig. 5.

Discorbis mirus Cvspmax—Graman and Mimrraste, 1959, Stanford Univ.
Publ., Geol. Sci., vol. 6, no. 2, p. 93, pl. 13, fig. 23.

Discorbina furbo p'OrBioxy, sp—Brapy, 18584, Rep. Voy. Challenger, Zoology,
vol. 9, p. 642, pl. 87, fig. 8.
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Rare specimens in four of the shallow-water samples belong in this
distinetive species, which was deseribed from the West Indies but
probably has a worldwide distribution in the equatorial regions.
It can be distinguished by the neat pattern of coarse wall perforations
outlining the chambers on the dorsal surface.

Genus GYROIDINA (' Orbigny, 1826
GYROIDINA GEMMA Dandy
Gyrotding gemma Bawoy, 1953, Journ. Paleont., vol. 27, p. 179, pl. 23, fig. 4.—
Uesaio, 1960, Cushman Found. Foram. Res. Spee. Publ. 5, pl. B, figs. 19-21.

Rare specimens from a few desp-water samples appear to belong to
this species, which was described and has been reported thus far only
from off southern California.

The species is distinguishable from Gyroidina soldanii d'Orbigny
by its more acutely angled periphery. The specimens resemble
Eponides more than they do Gyroidina because of the triangular
rather than quadrangular shape of the apertural face. The dorsal
surface is smooth and slightly convex. The ventral surface is rather
evenly conical with the small umbilicus at the apex of the cone.
The aperture is a small rimmed opening about halfway between the
umbilicus and the periphery.

GYROIDINA LAMARCIIANA {d'Orbigny)
PraTe 6, Figune 3

Rotalina lamarckiona p'Omrsiexy, 1539, i Barger-Wess and BERTHELOT,
Hist. Mat. Iles Canarics, Paris, vol. 2, pt. 2, Foraminiféres, p. 131, pl. 2,

figs. 13-15.
Gyroiding lamarckiana (p'Orpioxy).—PouEaer, Panrer, and Peirsos, 1953,

Rep. Swedish Deep-Sca Exped., vol. 7, Scdiment Cores, no. 1, p. 41, pl §,

figs. 33, 34
Gyroiding seldanii p'OrBraxy.—Cususmax (part), 1931, U.B, Nat. Mus, Bull,

104, pt. B, p. 38, pl. 8, fig. 3 (not figs. 4-8).
A few specimens appear to belong in this species described from off
the Canary Islands.
The species is rather compressed for Gyroidina. Number of cham-
bers per final whorl ranges from 6 to 10.
GYROIDINA SOLDANIL d'Crbigny
Prate 6, Froune 4

Gyroiding soldanii p'Orsraxy, 1826, Ann, Sei. Nat., vol. 7, p. 276, no. 5; Moadiles
no. 36, Ile livr.—Cususax (part), 1931, U.S. Nat. Mus. Bull, 104, pt. §,
p. 38, pl. 8, figs. 4-8 (not fig. 3).

Rotolic soldanii p’Onaresy.—Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p. 706, pl. 107, figs. 6, 7.

Gyroidina neosoldanii Brotzex, 1936, Sver. Geol. Under., sor. C, no. 396, p.
158 —Parken, 1054, Bull. Mus, Comp. Zool, vol. 111, no. 10, p. 528, pl.

9, figs. 9, 10.
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This well-known and probably cosmopolitan species is represented
by rarve specimens in the present material.

The umbilicus is more or less open, and the final chamber is more
or less ventrally inflated toward its uinbilical part so that the apertural
face of the final chamber stands up prominently on the ventral side
of the test.

Discussions (Parker, 1958, p. 265, 266) under the several species
of Gyroiding that were found in the eastern Mediterranean point out
some of the problems connected with naming this speeies of Gyroidina.
The name &. neosoldanii was proposed because it was believed that
the Pacific specimens illustrated by Brady (1884, pl. 107, figs. 6, 7)
did not belong in d’Orbigny’s original Gyroidina soldanii. Parker
(1958, p. 265) states, furthermore, that it is likely that Brady's two
specimens (Brady, 1884, figs. 6, 7) represent two different species,
one having oblique sutures and the other radiating sutures. It seems
to me, however, that the angle of sutures is not of specific importance
and, moreover, that both of Brady's specimens should be included in
d’Orbigny’s original species, Gyroiding soldanii; therefore, I am
regarding the present specimens as also belonging in @. soldanii.

Genus EPONIDES Montfort, 1808

EPONIDES REPANDUS (Fichiel and Moll)

Prate 7, Fiounes 3, 4

Eponides repandus (Froaren and Morz)—Cosamay and Kewnerr, 1920, Proo.
U.8. Nat. Mus., vol. 75, p. 11, pl.4, fig. T.—Cusnmax and Toon, 1947, Cushman
Lab. Foram. Rea. Spee. Publ. 21, p. 22, pl. 4, fig. 3.—PuLEcEr and PARKER,
1951, Geol, Soe. Amer. Mem. 46, pt. 2, p. 21, pl. 11, figs. 5, 6.—Parken, 1954,
Bull, Mus. Comp. Zool., vol. 111, p. 529, pl. 9, figs. 27, 28.—Tixvoco, 1955,
Div. Geol. Min., Rio de Janeiro, bol. no. 159, p. 37, pl. 4, fig. 6.—WarTomN,
1955, Journ. Paleont., vol. 29, no. 6, p. 1008, pl. 103, figs. 8, 9.—DroocER
and Kaasscmerer, 1958, Verh. Kon. Nederl. Akad, Wetenseh., Afd, Natourk.,
ger. 1, vol. 22, p. 46, pl. 2, Ggs. 8, 9.—Granam and MmrrasTe, 1959, Stanford
Univ. Publ., Geol. Sci., vol. 6, no. 2, p. 95, pl. 14, fig. 5.—Res1q, 1962, Contr.
Cushman Found. Foram. RHes., vol. 13, p. 55, pl. 14, figs. 1-9.

Pulpinulina repanda Frearen and Moo —Brapy, 1844, Rep. Voy. Challenger,
Zoology, vol. 9, p. G584, pl. 104, fig. 18

Poroeponides repandus (Fronren and Mown).—Mnren, 1953, Contr. Cushman
Found. Foram. Res., vol. 4, p. 59, pl. 10, fig. 1.

Rosalina lateralis TERquEM, 1878, Mém. Soe. Géol. France, ser. 3, vol. 1, mém.
3, p: 25, pl. 2, fig. 11.

Pulvinulina lateralis TERQUesm, sp—DBrany, 15884, Rep. Yoy. Challenger, Zoology,
vol. 9, p. 6389, pl. 106, figs. 2, 3.

Eponides () lateralts (TErqUuEM).—Cusumax, 1931, U.5. Nat. Mus. Bull. 104,
pt. &, p. 47, pl. 10, fig. 5.

Poroeponides lateralis (Terquesm) —Cusamax, 1944, Cushman Lab, Foram.
Res. Spec. Publ. 12, p. 34, pl. 4, fig. 23.—Panxer, 1948, Bull. Mus. Comp. Zool.,
vol, 100, p. 239 (list), pl. 1, fig. 17.—Samp, 1949, Cushman Lab. Foram.
Res. Spec. Publ. 26, p. 36, pl. 4, fig. 3.—Parxer, 1952, Bull. Mus. Comp.
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Zool., vol. 106, p. 453, pl. 5, fiz. 6.—Baxpy, 1954, U.B. Geol. Surv. Prof.
Paper 254-F, p. 137, pl. 30, fig. 1.—Buaria, 1956, Contr. Cushman Found.
Foram. Res., vol. 7, p. 23, pl. 3, gs. 3-5.—Bovrovskoy, 1957, Rev. Instit.
Nae. Invest. Ciencias Nat. y Mus. Argentino, Cieneias Geol,, vol. 6, no. 1,
p- 59, pl. 10, Bg. 5; 1959, Argentina Serv. Hidro. Naval, Publ. H1005, p. 91,
pl. 13, fig. 4—Gramay and Mirrasrs, 1959, Stanford Univ. Publ, Geol.
Sei., vol. 6, no. 2, p. 96, pl. 14, fig. 9.—AxpeERsex, 1961, Louisiana Dept.
Cons., Geol. Bull, No. 35, pt. 2, p. 106, pl. 22, figa. 5, 6.—Toop and Low,
1061, Contr, Cushman Found. Foram. Res., vol. 12, p. 18, pl. 2, figs. 14, 15.

Poroeponides eribrorepandus Asaxo and Ucmro (ms.).—Uenio, 1852, Jap. Journ.
Geol. Geogr., vol. 22, p. 157.—DBaxpy, 1953, Journ. Paleont., vaol. 27, p. 173,
pl. 24, fig. 1 —Cusuuax, Toop, and Posr, 1054, U.8. Geol. Surv. Prof.
Paper 260-H, p. 360, pl. 89, figs. 24, 25.—Taravanaar, 1855, Contr. Instit.
Geol. Paleo., Tohoku Univ,, no. 45, pl. 2, fig. 19—Toop, 1857, U.S. Geol.
Burv. Prof. Paper 280-H, p. 200 (tbl. 4), pl. 83, fig. 9.—Gramam and Mrrr-
ANTE, 1950, Stanford Univ. Publ., Geol. Sci., vol. 6, no. 2, p. 96, pl. 14, fig. 8.

Sestronophora arnoldi Loeblich and Tappan, 1857, U.5. Nat. Mus. Bull. 215
p. 220, pl. 73, fig. 5.

This cosmopolitan species has been known under several names.
The above synonymy includes some of the Recent records of this
widely reported species that is known from at least as far back as
the Miocene.

The species exists in two different forms that can be seen to be
related through a gradual transition from one to another as Resig
(1962) has so clearly illustrated. The two figured specimens show
the extremes of this transitional series.

Specimens are rare in the present material and many of them
show evidence of wear or breakage. In most of the flat, wide-spread-
ing specimens typical of “Rosalina lateralis,’ one can observe the
compact “‘repandus”-form within the early whorls of the ‘lateralis”-
form. In both forms the dorsal surface is usually marked by limbate
and raised sutures.

EFONIDES TUMIDULUS (Brady)
Prate 7, Ficure 1

Truncaluling tumidulz Brapy, 1884, Ttep. Voy. Challenger, Zoology, vol. 9,
p. G606, pl. 95, fig. 8.

Eponides tumidulus (H. B. Brapy).—PnieceEr and Parger, 1051, Geol. Boe
Amer. Mem. 46, pt. 2, p. 21, pl. 11, figs. 7, 8.—Parzen, 1954, Bull. Mus.
Comp. Zool., vol. 111, no. 10, p. 529, pl. 9, figs. 19, 24.

A single typical specimen of this minute species was found at
Albatross station H3791, 2287 fathoms, near the Marquesas Islands.
It is a high-spired form, having 5 chambers in the final whorl. The
chambers are inflated ventrally and the umbilicus is deeply depressed.
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Genus CANCRIS Montfort, 1508
CANCRIS AURICULUS (Fichiel and Moll)
Prate 5, Figure &
Caneris aurienlus (Fiouten snd Moun)—Cuosumax and Toop, 1942, Contr.
Cushman Lab. Foram. Res., vol. 18, p. 74, pl. 18, figs. 1-11; pl. 23, fig. 6.
This speeies, having a worldwide distribution in Recent seas and
also probably ranging back into the Miocene, is common in several of
the shallower samples. Specimens show considerable variation in
proportional width and in lobulation of the periphery.

Genus BAGGINA Cushman, 1926
BAGGINA INDICA {Cushman)

Pulvinuling indica Cusnuman, 1921, U8, Nat. Mus. Bull. 100, p. 332,

Cancriz tndicus (Cusnuax).—Cuousamanw and Toop, 1942, Contr. Cushman Lab.
Foram. Res., vol. 18, p. 91, pl. 23, fig. 7; pl. 24, figs. 1, 2.

Bagging indica (Cusasmax)—Gramaym and Mrwitaxte, 1959, Stanford Univ.
Publ., Geol. 8ci., vol. 6, no. 2, p. 91, pl. 13, fig. 17,

Pulvinuling hauerti o'Orpiaxy, sp—Braony, 1884, Rep. Voy. Challenger, Zoology,
vol. 9, p. 690, pl. 106, fig. 6 (not fig. 7).

Three immature specimens from two of the atoll samples appear

to belong in this Indo-Pacific species.

Genus VALVULINERIA Coshman, 1926
VALVULINERIA GLABRA Cushman
Prate 8, Figuee 3
Valvulineria vilardeboana (p'Onsrowy) var. glabra Cosmsax, 1927, Bull. Scripps
Instit. Oceanography, Tech. Ser., vol. 1, no. 10, p. 161, pl. 4, figs. 5, 6.

Valvulineria glabra Cusuman.—Ucnio, 1960, Cushman Found. Foram. Res. Spec.
Publ. 5, pl. 8, figs. 6, 7.

Single specimens were found at Albatross stations H3838 and
H3859, at 2224 and 666 fathoms, respectively, in the Tuamotu
Islands. The species was described from off the coast of Central
America and has been reported from off California.

Genus SIPHONINA Reuss, 1850

SIFHONINA TUBULOSA Cushman
Prate 16, Ficure 4

Siphonina tubulosa Cosuman, 1924, Carnegie Instit. Washington, Publ. 842, p. 40,
pl. 13, figs. 1, 2.

This species, described from Samoa, is represented by very few
specimens in the present material, all from near islands or atolls. The
species is distinguished by the small tubules that project outward
around the periphery and are seen oceasionally on the otherwise smooth
dorsal and ventral surfaces.
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Genus SIPHONINOIDES Cushman, 1927
SIPHONINOIDES ECHINATUS (Hirady)
Prare 15, Fioures 5, G

Planorbuling echinafa Bravy, 1879, Quart. Journ. Mier. Sei., vol. 19, p. 283, pl. 8,
fig. 31.

Truncatuling cchinate Bravy, 1854, Rep. Voy. Challenger, Zoology, vol. 9, p. 670,
pl. 96, figs. 9-14.

Siphoningides echinata (H. B. Bravy).—Cusiman, 1927, Contr. Cushman Lab,
Foram. Res., vol. 3, p. 77, pl. 16, fig. 12; 1927, Proe. U.S, Nat. Mus., vol. 72,
art. 20, p. 13, pl. 4, figs. 7, 5—Sam, 1949, Cushman Lab. Foram. Res. Spec.
Publ. 26, p. 358, pl. 4, fig. 6.—Cusaman, Toop, and Post, 1954, T.8. Geol.
Surv. Prof. Paper 260-H, p. 361, pl. 89, figs. 31, 32.—Toon, 1957, U.5.
Geol. Bury. Prof. Paper 280-H, p. 290 (tbl 4), pl. 91, fig. 7.—Graram end
MiviTants, 1058, Stanford Univ. Publ., Geol. Sei., vol. 6, no. 2, p. 102, pl. 1§,
fig. 2.

This cosmopolitan species is found rarely in only a very few of the
shallow-water samples.

Genus ORIDORSALIS Andersen, 1961
ORIDORSALIS UMBONATUS (fcuss)

PraTE 6, F1GURE 2

Rotalina umbonata Reuss, 1851, Zeitschr. Deutsch. Geol. Gesell., vol. 3, p. 75, pl. 5,
fig. 35.

Eponides umbonata (Reuss).—Cusmuan, 1029, Contr. Cushman Lab. Foram.
Res., vol. 5, p. 98, pl. 14, fiz. 8; 1931, U.S. Nat. Mus. Bull. 104, pt. 8, p. 52,
pl. 11, figs. 1-3; 1036, Bull. Geol. Boe, Amer,, vol. 47, p. 424, pl. 3, fig. 4—
Cosnuax and Hessesr, 1040, U8, Geol. Surv. Prof. Paper 196-4A, pl. 10,
fig. 1—Cuosauar, 1041, Amer. Journ. Sei., vol. 239, pl. 5, figs. 20-22.—
PARKER, 1945, Bull. Mus. Comp. Zool., vol. 100, p. 235 (list), pl. 6, fig. 1.—
Pruecer and Parger, 1951, Geol, Soc. Amer. Mem. 46, pt. 2, p. 22, pl. 11,
figs. 10, 13, 14.

Pseudoeponides wmbonatus (Revss)—Ucnio, 1953, Jap. Journ. Geol. Geogr.,
vol. 23, p. 157, pl. 14, fig. 7.—Parszr, 1954, Bull. Mus. Comp. Zool., vel. 111,
no. 10, p. 530, pl. 9, figs. 20, 21,

Truncatuling teners Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 665,
pl. 95, fig. 11,

Epanides tenera (H. B. Brany).—Cosasman, STEwarT, and STEwanT, 1930, Trans.
Ban Diego Soe. Nat, Hist., vol. 6, p. 72, pl. 6, fig. 3.

Eponides fener (Brapy)—Marriy, 1952, Conlr. Cushman Found. Foram. Hes.,
vol. 3, p. 124, pl. 19, fig. 7.—DBaxpy, 1953, Journ. Paleont., vol. 27, no. 2,
p- 172, pl. 23, fig. 3.

Examination of a topotype of Rotalina umbonata Reuss from the
Oligocene of Hermsdorf near Berlin, Germany, leads me to conclude
that this species belongs in the recently erected genus Oridorsalis.
Even though Uchio (1953, p. 157, pl. 14, fig. 7) included this species
in his genus Pseudoeponides, it now seems better to separate the species
umbonatus from the several species that are closely similar to Pseudo-
eponides japonicus (type species of Pseudoeponides) aund place it in
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the genus Oridorsalis. The genus Oridorsalis is separated from
Pseudoeponides in lacking the ventral accessory apertures. Andersen
{1961, p. 107-109) leaves open the question of relationship between
Reuss' Oligocene species Rotalina wmbonata and the genus Oridorsalis.
Assuming the assignment of umbonata to Oridorsalis can be confirmed,
it is likely that Oridorsalis westi Andersen (the type species of Oridor-
saliz) will fall into synonymy with Oridorsalis umbonatus,

This long-ranging and cosmopolitan deep-water species occurs in
many of the samples but not more than rarely. DPreservation is
generally not good and the dorsal apertures are obscured in most of
the specimens. As in Gyroidina soldanii, variation in size is con-
siderable. The wall is smooth and shiny and usually opaque, and the
sutures are indistinct.

Genus STOMATORBINA Dorreen, 1948
STOMATORBINA CONCENTRICA (Parker and Jones)
Prarn 16, Figones 1, 2

Pulvinulina concenirica Panier and Joxes, in Brapy, 1864, Trans. Linn. Soe.
London, vol. 24, p. 470, pl. 48, fiz. 14.—Brapy, 18584, Rep. Yoy. Challenger,
Zoology, vol. 9, p. 656, pl. 105, fig. 1.

Eponides concentrica Cusuman, 1931, U8, Nat. Mus, Bull, 104, pt. §, p. 43, pl.
0, figs. 4, 5—Cnoaruan, Parn, and Comans, 1934, Journ. Linn. Soc., Zool.,
vol. 38 (no. 262), p. 563, pl. 9, fig. 17 —Corox, 1942, Instit. Espafiol Oceanc-
grafia, Notas ¥ Restimenes, ser. 2, no. 108, p. 30, pl. 7, figs. 1306, 137.—
Panr, 1945, Proc. Roy. Soc. Victoria, vol. 56 (new ser.), pt. 2, p. 213, pl.
11, fg. 6.

Mississippina concentrica (PargEr and Jones)—Sap, 1940, Cushman Lab.
Foram. Res., Spee. Publ. 26, p. 37, pl. 4, fig. 1.—Ucnio, 1952, Trans, Proc.
Paleont, Soc. Japan, new ser., no. 7, p. 197, pl. 18, figs. 1, 3-5.—CusuMan,
Toop, and Posr, 1054, U.8. Geol. Surv. Prof. Paper 260-H, p. 360, pl. 83,
fig. 27.—Coroy, 1956, Mem. Real Acad. Ciencins Artes Barcelona, vol.
32, mo. 5§, p. 79, pl. 12, figa. 39, 40,

Stomalorbing concenirica (ParkEr and Jones)—Pniecer and Parker, 1951,
Geol. Soe. Amer. Mem. 46, pt. 2, p. 22, pl. 12, fig. 2—Giaxorrt, 1953, Riv.
Ital. Pal. Stratig., Mem. 6, p. 278, pl. 17, fig. 2.—KassscHIETER, 1955,
Verh. Kon. Nederl. Akad, Wetensch., Afd. Natuurk., ser. 1, vol. 21, no. 2,
p. 87, pl. 9, fig. 4 —Canrer, 1958, Geol. Surv. Victoria, Bull. No. 55, p. 40,
pl. 4, figs. 37-39: pl. 7, g 75 —Bourovseoy, 1959, Argentina Serv. Hidro,
Naval, Publ. H1005, p. 07, pl. 15, fig. 8.

This widely recorded and probably cosmopolitan deep-water species
is found in four of the present samples, but only rarely. The broad,
curved opaque bands on the ventral side, parallel with the periphery,
are its chief distinguishing characteristic.

The genera Stomatorbina and Mississippina are quite similar in
appearance but seem to be morphologically distinet. Stomatorbina has
broad raised limbate bands marking the dorsal sutures, whereas in
Mississippina the dorsal sutures are depressed. In both genera the
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main aperture is ventral and underneath the edge of the final ehamber,
and both genera have what have been ealled supplementary apertures.
These are sealed over by shell material and appear as spirally elon-
gate bands just inside the perphery. In Mississippina these darkenad
bands are present on both dorsal and ventral sides; in Stomatorbing
they are present only on the ventral side.

Genus PAUMOTUA Loeblich, 1952
FAUMOTUA TEREDBRA (Cushman)

Prate 16, Frounes 3, 4

Eponides terebra Cusnuan, 1933, Contr. Cushman Lab. Foram. Res., vol, 9, p.
89, pl. 10, fig. 1.

Paumotua terebra (Cusuman).—Loepuicm, 1952, Journ, Washington Acad. Sel.,
vol. 42, no. 6, p. 193, text fig. 1.—Cusaman, Toop, and Post, 1954, U.5.
Geol. Surv. Prof. Paper 260-H, p. 361, pl. 89, fiz. 28.

Described from the Paumotu Islands, this species is very rare. It
has also been reported from off Bikini and from the Pliocene Bodjong
beds in West Java.

It is distinetive in having a series of openings on the ventral sur-
face, one to each chamber. The openings often are partially or

wholly sealed over,

Genus EPISTOMAROIDES Uchio, 1952
EFISTOMAROIDES POLYSTOMELLOIDES (Parker and Jones
Prare 10, Fieunes 5, 6

Discorbina polyslomelloides Pangen and Joxes, 1865, Philos. Trans., p. 421, pl.
19, fig. 8.—Brapy, 1884, Hep. Voy. Challenger, Zoology, vol. 9, p. 652, pl.
91, fig. 1.—Heron-ArreEx and Eanruaxpo, 1915, Trans. Zool. Soe. London,
vol. 20, p. 698, pl. 52, figs. 19-23.

Epistomareides polystomelloides (Panker and Jowes).—Ucnio, 1952, Jap. Journ.
Geol. Geogr., vol. 22, p. 158, pl. 7, figs. 1-3.—Cusnmman, Toop, and Post,
1954, U.S. Geol. Surv. Prof. Paper 260-H, p. 360, pl. 89, fig. 26.—Tobp,
1957, U.8. Geol. Surv. Prof. Paper 230-H, p. 200 (tbl. 4}, pl. 93, fg. 10.

Rare specimens oceur in three of the shallow-water samples. They
are large for Foraminifera (up to 1.4 mm.} and strikingly beautiful.

The coarse and densely set pores in the otherwise nearly transparent

wall give a sparkling appearance to this species. It seems to have

been reported only from the Pacific.

Genus OSANGULARIA Brolzen, 1940
OSANGULARIA CULTER (Parker and Jonos)
Prare 15, Fioure 1

FPlanorbuling culter Parger and Jowxes, 1865, Philos. Trans., p. 421, pl. 19, fig. 1.
Truncatuline culler PareER and Joxes—Brapy, 1884, Rep. Voy. Challenger,

Zoology, vol. 9, p. 668, pl. 96, fig. 3.
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Pulvinulinella eulter (Panger and Joxes) —Cusmaaw, 1927, Bull. Seripps Instit.
Oeeanography, Tech. Ser., vol. 1, no. 10, p. 164, pl. 5, figs. 8, 0.

Parrella culter (Panrker and Joxes) —Horker, 1951, Sibega-lixped., Mon, IVa,
pt. IIT, p. 336, toxt figs. 220-232. —PuLecer and Parxen, 1951, Geol. Soe.
Amer. Maom, 46, pt. 2, p. 23, pl. 12, fig. 3.

Osangularia cullur [sic] (Panker and Jones) —PHLEGER, PArkER, and PEinsox,
1953, Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 42, pl. 9,
figs. 11, 16.—FPanrer, 1054, Bull. Mus. Comp. Zool., vol. 111, no. 10, p.
530, pl. 9, figs. 29, 30.

Anomaling bengalensis ScuwaGER, 1866, Novara-Exped., Geol. Theil, vol. 2, p.
250, pl. 7, fig. 111,

Pulvinulinella bengalensis (Scnwacen),—Cusnuaw, 1934, B. P. Bishop Mus.,
Bull. 118, p. 131, pl 17, fig. 6.

Ozangularia bengalensiz (Scowacer).—Cusumas, Toon, and Posr, 1054, US.
Geol. Surv. Prof. Paper 260-H, p. 360, pl. 89, fiz. 21.—Toon, 1957, U.5.
Geol. Surv. Prof. Paper 280-H, p. 274 (tbl. 2), p. 278 (tbl. 3), pl. 77,
fig. 1.

As indicated earlier by Cushman (1921, p. 320), there seems to
be no specific difference between the species described under the
names culler (from the tropical Atlantic) and bengalensis ([rom the
Pliocene of Kar Nicobar [Car Nicobar Island]).

The species is distinguished by its sharp and serrated keel and its
characteristic aperture in the form of an elongate narrow opening
set at right angles to the base of the apertural face. Number of
chambers per final whorl varies between 7 and 11 with most speci-
mens having 9 to 11,

The species occurs rarely and is found only in the deeper samples.

Genus LAMARCKINA Berthelin, 1851
LAMARCEINA sp.

Prare 5, Fiaune 4

A single specimen, here illustrated, was found at Albatross station
H3798, 687 fathoms, in the Marquesas Islands. Since it appears not
to fit any described species, it is left unidentified. Compared with
most other specimens in this genus, it is compressed and the dorsal
surface is nearly flat and very little arched. The sutures are indistinet,
and the umbilicus is broad and deeply depressed.

Genus HERONALLENIA Chapman and Parr, 1931
HERONALLENIA LINGULATA (Burrows and Holland)

Prate 5, Froumne 3

Dizcorbing lingulata Bunnows and Hoirawp, in Jowes, 1806, Foram. Crag,
pt. 3, p. 297, pl. 7, fig. 33.

Heranallenda lingulafa (Burrows and Howaxo).—Crarmay, Pare, and Corriss,
1934, Journ. Linn. Soe., Zool., vol. 38, no. 262, p. 564, pl. 8, fiz. 11.—ToDp
and Browsivaxy, 1057, Cushman Found. Foram. Res. Spee. Publ. 3, p. 87,
pl. 11, figz. 7, 8.—CartER, 1858, Geol. Bury, Victoria, Bull. No. 55, p. 42,
pl. 5, figs. 4042,
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Only four small specimens were found. The species is characterized
by its compressed and plane, not arched, shape and the presence of
small knobs projecting forward from about the midpoint of each
dorsal suture.

Genus BRONNIMANNIA Bermudez, 1952
BRONNIMANNIA HALIOTIS (fleran-Allen nnd Earland)
Prare 5, Figure 2

Discarbing haliotis Henon-Avvex and Eantanp, 1924, Journ. Roy. Mier. Soc.,
p. 173, pl. 13, figs. 90-101.

Bronnimannie haliotis (Henon-Arrex and Eartano).—Cotuixs, 1058, Brit. Mus.
(Nat. Hist.}, Great Barrier Reel Exped. 1925-29, Sc¢i. Rep., vol. 6, no. 6,
Foraminifera, p. 406.

This beautiful and distinctive species was originally described from
the Miocene of Vietoria, Australia. Other records are from the Plio-
cene, Pleistocene, and Recent of Australia. The type species of the
genus, Discorbis palmerae Bermudez from off Cuba, is very similar to,
if not identical with, Bronnimannia haliotis, differing only in its
proportionally thicker test,

The test is biconcave, progressively more so toward the last-formed
chambers, and the outline smoothly oval. One side of the test is
dotted with thickly set punctae, whereas the wall of the opposite
surface is nearly transparent. On this opposite surface the initial
coil of chambers appears to stand apart from the final whorl of cham-
bers, leaving open sinuses in the places normally occupied by the inner
ends of the sulures.

In the present material, the species is represenied best around the
iglands, but there are a few specimens from the deeper water.

Genus PLANULINOIDES Parr, 1941
PLAMULINOIDES BICONCAYUS (Jones nnd Parker)
Prate 5, Figure 1

Dizcorbina bconcava Joxes and Parker, in CAnrExTER, PArREER and JowEes,
1862, Introd. Foraminifera, p. 201, text figs. 32G.—Parger and Joxes,
1865, Philos. Trans., pp. 385, 422, pl. 19, fiz. 10.—Brnaoy (part), 1884,
Rep. Voy. Challenger, Zoology, vol. 9, p. 653, pl. 91, fig. 2 {not fig. 3).—EccERr,
18093, Abh. kén. bay. Akad. Wiss,, Minchen, CL II, vol. 18, p. 393, pl. 18,
figs. 45-47.

Planulinoides Wconcarus (Jones and ParkER).—DParm, 1941, Mining and Geol.
Journ., Mines Dept., Vietoria, vol. 2, no. 5, p. 305, text figs. a-e.

Digcorbinella biconcara (Joxes and Panrker).—Parm, 1945, Proc. Roy. Soe.
Yictoria, vol. 56 (new ser.), pt. 2, p. 211.

This species superficially resembles various species of Planulinag
but is distinguished easily by its elongate aperture set at an angle
between the two limbate borders of the truncate periphery. In that
the wall is finely, rather than coarsely, perforate on both ventral and

T20=019—ff—3
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dorsal surfaces, this genus is more closely related to the family
Rotaliidae than to the Anomalinidae.

Parr (1945, p. 211) gave as his reason for suppressing Planulinoides
as a synonym of Discorbinella Cushman and Martin, 1935, his recogni-
tion in some specimens of the normal discorbine aperture in addition
to the peripheral one. Most specimens are thinper-walled on the
ventral than on the dorsal side, and small openings are found broken
through into the interior of the test from the ventral side. In well-
preserved specimens, however, I have been upable to confirm the
existence of the discorbine aperture under a flap on the ventral side
of this species. I am, therefore, reassigning this species to Parr’s
genus, which was set up for it.

Planulinoides biconcavus occurs rarely in scattered deep-water
samples.

Genus BUENINGIA Finlay, 1939
BUENINGIA CREEKT Finlay

PraTe B, F1ouRe 4

Bianingia creeki Fixuay, 1939, Trans. Roy. Soe. New Zealand, vol. 89, pt. 1,
P 123, pl. 14, figs. 82-84.

Cibiciding sp. CusEsmay, Topp, and Posr, 1954, U.5. Geol. Surv. Prof. Paper
260-H, p. 372, pl. 91, fig. 32.

This species was described first from the lower Miocene of New
Zealand. A few specimens, recorded under the name of Cibicidina sp.
from some of the deep-water samples around Bikini, seem to be the
first record of it from the Recent. In the present collections it is very
rare, but it has been found in a number of the deeper water samples.

The species is a beautiful and quite distinctive one, hemispherical in
shape. The flat (orslightly concave) dorsal side has an open umbilicus
at its center, and the aperture extends from the umbilicus out to the
periphery under a projecting flap. The chambers on the ventral side
are inflated strongly, each subsequent one more so than the preceding,
so that the final two chambers make up over hall the test; five cham-
bers compose the final whorl. The sutures on the dorsal side are
limbate but consist only of depressed lines between the inflated cham-
bers on the ventral side. The wall is smooth, clear, and thick, per-
forated by distinet but fine pores that, because of the thickness of the
wall, show up as irregular lines on the wall surface, somewhat as they
do in the genus Sphaeroidinella. The periphery is marked by a dis-
tinet limbate keel, best developed around the earlier chambers and
becoming nonexistent around the final chamber.

>
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Genus PARAROTALIA Le Calvez, 1949
PARAROTALIA OZAWAIL {Asang)

Prare 9, Ficunes 1, 2

Rotalia ozawai Asaxo, 1951, Illustr. Cat. Japanese Tert. Bmaller Foram., pt. 14,
Rotaliidae, p. 15, fige. 115-117.

“Rotalia" ozawai Asavo—Graman and Mirirawte, 1959, Stanford Univ. Publ.,
Geol. Sci., vol. 6, no. 2, p. 100, pl. 15, figs, 6-8.

This species, described and reported from the Pliocene to Recent
of Japan and the Recent of the Philippines, is found in shallow water
at Levuka and Viva, Fiji, and at Rotonga.

Two specimens are illustrated to show the extremes of variability
from specimens with pointed chambers ending in spines to those with
a nearly entire periphery and no spines. The dorsal surface is nearly
flat and the ventral surface convex. The ventral sutures are incised.
In most specimens the spines are poorly developed and incounspicuous,
and their position has no precise relationship with the sutures that
separate the chambers. The aperture is that typical of the genus
Fararotalia. TFigure 1¢ shows the opening into an earlier chamber,
where the two latest chambers have been broken away, and figure 2¢
shows the normal unbroken condition.

Genus STREBLUS Fischer, 1817
STREBLUS BECCARII TEPIDA (Cushman)

Prate 6, Fiogure 1; Prate 7, Figure 2

Eotalia beceardi (LI1NNE) var. tepide Cusaman, 1926, Carnegie Instit. Washing-
ton, Publ. 344, p. 79, pl. 1.

Rotalia cf. R. beccarii var. {epida Cusaman,—Cusnman, Toop, and Posr, 1954,
U.8. Geol. Burv, Prof. Paper 260-H p. 360, pl. 89, fig. 22.

Bireblus becearii (Laxyg) var. lepida (Cusamaw).—Topp, 1957, T.8. Geol. Surv.
Prof. Paper 280-H, p. 290 (thl. 4), pl. 91, fig. 5.—Topp and BROKNNIMANKN,
1857, Cushman Found. Foram. Res., Spee. Publ. 3, p. 38, pl. 10, figs. 5-11.

Streblus becearit tepida (Cusiman).—Toop and Low, 1961, Contr. Cushman
Found. Foram, Res., vol. 12, p. 18, pl. 2, figs. 16, 17.

This well-known and widely distributed species is found (but only
in the form of its small and delicate subspecies tepida) in many of
the shallower samples taken from near islands and atolls.

Genus NUTTALLIDES Finlay, 1939
NUTTALLIDES UMBONIFERUS (Cushman)

Prate 11, Figure 1

Pulvinulinella umbonifera Cusnmax, 1033, Contr. Cushman Lab, Foram. Res.,
vol. 9, p. 80, pl. 9, fig. 9.

Eponides bradyi Eartanp, 1934, Discovery Rep., vol. 10, p. 187, pl. 8, figs. 36-38,

Truncafulina pygmaea HaxTEEN.—BrapY, 1884, Rep. Voy. Challenger, vol. 0,
p. 666, pl. 95, figs. 9, 10.
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This species was described from Albatross station H3833, one of the
samples belonging in the present lot of material. The species is
probably to be expected only in deeper water samples. The other
two records in the above synonymy are [rom off the Falklands and
from the North Atlantic.

The specimens exhibit considerable variation in size, thickness,
lobulation of the periphery, number of chambers, relative prominence
of umbilical plug, degree to which an infolding of the wall extends
into the apertural face, and smoothness and transparency of the wall.

The chief distinguishing characteristics of the species seem to be
presence of the umbilical stud of solid shell material, the position of
the apertural opening (not extending into the apertural face parallel
with the periphery as in Epistominella), and usually the appearance
of a crimped or crinkled periphery, resulting from the concentration
of coarse pores or tubules along the periphery.

Number of chambers per final whorl is usually 6 but may be as
high as 9. The apertural opening is not clearly visible on the holo-
type. Another specimen, therefore, is illustrated, showing that the
aperture is located beneath a narrow lip and that it extends part way
along the base of the apertural face but not into the apertural face.
A groove or infolding of the apertural face parallel with, and just
ventral to, the periphery tends to give the impression of an
Epistominella-type of aperture, especially in specimens where the
aperture is obscured by sediment.

NUTTALLIDES? RUGOSUS (Phleger and Parker)

Prare 11, Figune 2

Pseudoparrella (1) rugosa Pauecen and Pargen, 1951 ; Geol. Boe. Amer. Mem,
46, pt. 2, p. 28, pl. 15, figs. 8, 0.

Epistominella rugosa (PaLeaer and Parger).—Parger, 1954, Bull, Mus. Comp.
Zool., vol. 111, no, 10, p. 533, pl. 10, figs. 24, 25,

Single specimens were found in four samples from deep water.
The species is distinctive in its finely rugose surface, the slight forward
indentation of the wall above the aperture just inside the periphery,
and in the fact that the ventral sutures fail to meet owing to the pres-
ence of a small umbilical plug of solid shell material.

Genus EPISTOMINELLA Husezima and Maruhasi, 1944
EFISTOMINELLA EXIGUA (Brady)
Prate 10, Floune 1

Pulvinulina exigue Bravy, 1884, Rep. Voy. Challenger, Zoology, vel. 9, p. 696,
pl. 103, figs. 13, 14.

Pseudoparrella exigua (H. B, Brapy) —PaLEceR and ParkER (part), 1051, Geol.
Soe. Amer. Mem. 46, pt. 2, p. 28, pl. 15, fig. 6 (not fig. 7)
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Epistominella exigua (II. B. Bravy) —Purtcer, Parken, and Prirsox, 1953,
Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 43, pl. 9,
figs. 35, 36.—Panxer, 1954, Bull. Mus. Comp. Zool., vol. 111, no. 10, p, 533,
pl. 10, figs. 22, 23.

This species is found rarely in many of the deeper water samples.
It is about equally biconvex with an entire periphery that is bluntly
angled. The sutures are straight, tangential, and flush on the dorsal
side and radial and slightly indented on the ventral. The wall is
smooth, highly polished, in some specimens nearly transparent, and
lacks ornamentation of any kind.

It has been pointed out to me by Frances L. Parker (in litt., Feb. 5,
1962) that this deep-water species is distingnishable from its
shallow-water counterpart, Epistominella vitrea Parker, in the follow-
ing respects: 5 to 5% instead of 6 to 6% chambers per final whorl,
entire and more nearly angled periphery instead of rounded and
slightly lobulate periphery, and dorsal sutures straight, oblique, and
flush instead of slightly curved and slightly depressed as in E. vitrea.

EPISTOMINELLA PULCHRA (Cushman)
Prare 10, Fioures 3, 4

Pulvinulinella pulchra Cusamaw, 1933, Contr. Cushman Lab. Foram. Res., vol.
9, p. 82, pl. O, fig. 10.

This small and beautiful species was described originally from off
Nairai, Fiji, where it was found commonly. Its only other oecur-
rences in the present material are both very rare: 21 fathoms, Guam
Anchorage in the Ladrone [Marianas] Islands, and 18 fathoms, Vavau
Anchorage. In addition, it has been reported from Eniwetok, both
in the Recent and in the Miccene.

The species superficially resembles species of Siphoning. The coarse
pores and the small tubules radiating outward sround the periphery,
making an impression of a crinkled periphery, suggest the genus
Siphonina, but the position of the aperiure places the species in
Epistominella.

EPISTOMINELLA TUBULIFERA (Heron-Allon and Earland)
Prare 10, Floune 2

Truncaluling lululifera HEroN-ALLEy and Earvaxno, 1915, Trans. Zool. Soc.
London, vol. 20, p. 710, pl. 52, figs. 37-40.—Cusnman, 1924, Carnegie
Instit. Washington, Publ. 342, p. 38, pl. 11, fig. 8.

Epistominella tubulifera (Herox-AuLex and Eanvawp).—Cusamax, Toop, and
Post, 1054, U.5. Geol. Surv. Prof. Paper 260-H, p. 365, pl. 80, fig, 20.—
Toop, 1957, U.8. Geol. Burv. Prof. Paper 280-H, p. 202 (tbl 4), pl. 92,
fig. 1.—Gramam and Mrraxre, 1050, Stanford Univ. Publ, Geol. Sci.,
vol. 6, no. 2, p. 110, pl. 18, fig. 8.

This rather bizarrely ornamented species appears, by the position
of its aperture, to belong in this genus. The last several chambers,
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but not the final one, possess open, flaring, backward-extending tubes
or slits on their dorsal surfaces and toward their peripheral edges.
In general, the wall on the dorsal surface is rather coarsely punctate
whereas that on the ventral surface is not visibly punectate.

This species thus far has been reported only in the Pacific.

Family PEGIDIIDAE

Genos HOFEERINA Chapman and Parr, 1931
HOFEERINA SEMIORNATA (Howchin)
Prate 18, Froure 3

Pulvinuling semfornate Howonrx, 1880, Trans. Proc. Roy. Soc. SBo. Australia,
vol. 12, p. 14, pl. 1, fig. 12.

Hofkering semiornate (Howemin).—Crarman and Panm, 1931, Proc. Roy. Soe.
Victoria, vol. 43, pt. 2, p. 237, pl. 0, figs. 1-5.—Crespin, 1936, Palasont.
Bull,; no. 2, Australia, p. 6, pl. 1, fig. 3. —Carrer, 1958, Geol. Sury, Victoria,
Bull. No. 55, p. 58, pl. 9, figs. 83-00.—Graxssxer and Wapg, 1059, Micro-
paleontology, vol. 5, ne. 2, p. 203, pl. 1, figs. 1214,

This species was described and subsequently recorded from the
Miocene of Australia. A single typical specimen was found at Alba-
tross station H3942 (142 fathoms, northwest point Mehetia Island,
S. Ji mi.), where the bottom is voleanic rock and comrse coral sand.
So far as T know, there is no verification of Recent existence of this
species, and I doubt that this single specimen is of Recent origin.

The species is large for Foraminifera, the present specimen measur-
ing nearly 2 mm. in greater diameter. The final whorl is composed
of 3% chambers that are separated by depressed sutures on the ventral
side but are obscured by the papillose surface ornamentation on the
dorsal side. The inner parts of the chambers on the ventral side are
punctured by coarse pores, but the wall itself is very finely and densely
porous with the pores visible as fine white radial lines extending
through the translucent wall.

Genus PEGIDIA Heron-Allen and Earland, 1928
PEGIDIA DUBIA (d'Orbigny)
Prare 18, Ficure 5

Rotalia dubie o’ORBIGNY, 1826, Ann, Sci. Nat., val. 7, p. 274.—Fonnasini, 1008,
Mem. Rend. Accad. Sei. Istit. Bologna, ser. 6, vol. 5, p. 46, plL. 1, fig, 14,
FPegidia dubia (p'Oreraxy).—Herox-Artesn and Eanuasp, 1928, Journ. Roy.

Mier. Soe., vol. 48, p. 200, pl. 1, figs. 8-15,

Rare typical specimens were found in the material from Rutavu,
Rangiros, and the beach at Hereheretue Atoll,
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Genus SPHAERIDIA Heron-Allen and Earland, 1928
SPHAERIDIA PAPILLATA Heron-Allen and Earland
Sphaeridia popillafa ITenox-ALLen and Earvaxp, 1928, Journ. Roy. Mier. Soc.,
vol. 48, p. 204, pl. 2, figs. 27-33; pl. 3, figs. 34-37.
A single specimen, about 0.5 mm. in diameter, was found in the
sample from 40-50 fathoms off Fiji.

Family AMPHISTEGINIDAE

Genus AMPHISTEGINA d'Orbigny, 1826
AMPHISTEGINA LESSONII d"Orbigny
Prare 11, Fioure 4

Amphistegina lessonii p'Orsreny, 1826, Ann. Sci. Nat, vol. 7, p. 304, pl. 17,
figa. 1-4; Modtles No. 98, IV® live.—PnieceEr and Pamgenr, 1951, Geol
Soc. Amer. Mem. 46, pt. 2, p. 26, pl. 13, figs. 13, 14; pl. 14, fig. 1.

This large and beautiful species, originally deseribed from Mauritius,
was not found in the Albatress collections from the southeastern
Pacific. Tt is included here only for comparison with the other two
species of Amphistegina that make up a rather conspicuous part of
the assemblages from the present collections.

Judging from recorded occurrences, Amphistegina lessonii seems
to be much less abundant than either A. madagascariensis or A.
radiate. The only Pacific occurrence of A. lessonii that I know of is
at Kapingamarangi in the western Pacifie, northeast of New Guinea,
where it dominates one of the facies. Study of the sedimentary
belts within this small atoll (McKee, Chronie, and Leopold, 1959)
revealed the restricted occurrence of Amphisteging lessonii between
approximately 120 and 210 feet in the central part of the lagoon
(idem, p. 526-527).

At lesser depths within the same atoll a different species of Amphis-
tegina is found. Amphisieging madagascariensis, together with
Marginopora vertebralis, dominates the shallowest sedimentary belt
just inside the reef, being found mostly no deeper than 25 feet.

These two species, living in mutually exclusive ecologic provinces
within an area of about 6 by 8 miles, are clearly distinet without any
transitional forms connecting them. A. lessondi is white and flat with
numerous (25-30) chambers that are clearly visible on the surface.
A. madagascariensis is orange, thick (with thickness equal nearly
to dinmeter), and the sutures so indistinet that the number of chambers
ecannot be determined from the surface. In A. madagascariensis the
biconvexity is unequal, the dorsal side slightly less raised than the

ventral.
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AMPHISTEGINA MADAGASCARIENSIS 4'Orblgny
Prate 11, Froune 3; Prare 12, Fioores 1, 2

Amphistegina madagascariensis p"OrB1GNY, 1826, Ann. Sci, Nat,, vol. 7, p. 304.—
Forwasini, 1903, Rend. Accad. Sel. Istit. Bologna, vol. 7, p. 3, pl. 2, fig.
5 —Cusaumayn, Topp, and Post, 1954, U.8. Geol. Surv. Prof. Paper 260-H,
p- 362, pl. 90, figs. 1, 32.—Toop, 1057, U.8. Geol. Surv. Prof. Paper 280-H,
p- 206, pl. 93, fig. 13.—Gramay and Mivrrante, 1959, Stanford Univ. Publ,,
Geol. Sei., vol. 6, no. 2, p. 104, pl. 16, figs. 9-11.

This species was described from Madagascar and probably has a
worldwide distribution in the equatorial belt. It is characteristic of
the littoral and shallow-water regions but exhibits a considerable
range of variation, dependent probably upon depth and turbulence of
water, with many transitional forms connecting the several variants.

In the Albatross collections, the heavy-shelled, thick, usually orange
tests with blunt periphery and indistinguishable sutures (pl. 11, fie. 3)
are found most abundantly in the beach sands and in the near-shore
sediments. From farther out or deeper, the tests, though similar in
form, are smaller, white, and less abundant. Another variant (pl. 12,
figs. 1, 2), typieal of lagoonal environments, trends toward a large,
white test with a more pinched-together periphery bordered by a
slightly limbate keel, and with the sutures fairly visible on both sides
of the test.

The number of chambers per final whorl in Amphistegina mad-
agasearicnsis varies from about 9 to 15 or more. The supplementary
chambers on the ventral side are slender and curved backward at
their outer ends, which fail to reach to the periphery. Sutures on
both sides of the test are strongly curved but not characteristically
angled as they are in A, radiafa. The raised umbilical areas on both
dorsal and ventral sides are transparent, permitting a view into the
interior of the test, sometimes a view of the proloculus.

AMPHISTEGINA RADIATA (Flchiel and Moll)

Prate 13, Fiouaes 1-3; Prate 14, Fiounes 1-3

Naulilus radiotus Freurer and Mowr, 1798, Testacea microscopica, p. 58, pl. 8,
figs. a—d.

Amphisteginag radiate (Ficureu and Mown).—Cuosusmax, 1924, Carnegie Instit.
Washington, Publ. 342, p. 40, pl. 17, figs. 1, 2—8aw, 1040, Cushman
Lab. Foram. Res., Spec. Publ. 26, p. 38, pl. 4, fig. 10.—Cusuman, Tonp,
and Post, 1954, U.8. Geol. Surv. Prof. Paper 260-, p. 3062, pl. 00, fig. 3.

This is the deep-water species of Amphistegina, originally described
from the Red Sea. It is nowhere found abundantly in the present
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collections, but it seems to be well distributed in the deeper samples
and is present in several variable {orms.

In its most typical form this species is distinguishable from A.
madagascariensis by its flatter and more equally biconvex test, by its
angled rather than curved sutures, and by the greater distinctness
of its sutures owing to the limbate ridges of clear shell material and
to the addition of glassy knobs between the sutures.

The sutures extend out almost radially or even slightly forward
for about halfl the distance from umbilicus to periphery, then angle
sharply backward at about a 90° angle and continue backward until
they merge into the periphery. The inner ends of the sutures usually
are irregular in pattern whereas the outer parts form a smooth curve
(pl. 14, fig. 3). As a result of this suture pattern, characteristic of
the species, some of the individuals (pl. 14, figs. 1-3) take on the
appearance of being partially evolute, particularly on their ventral
sides. The evolute appearance of some specimens (pl. 14, fig. 2) may
be attributed partly to the transparency of the shell material with
which each whorl covers the previous whorls.

The supplementary chambers that extend outward from the cen-
tral area on the ventral side are shaped quite differently in A. radiata
from the way they are in A. madagascariensis. In A. radiata the
peripheral extensions of the supplementary chambers are so con-
stricted in most specinens that they appear as little more than
thickened suture lines, and it may be difficult to determine just how
far out the supplementary chambers extend.

The umbilical areas on both dorsal and ventral sides are occupied
by a more or less conspicuous and raised glassy knob. In many
individuals this glassy knob serves as a window through which the
interior of the test may be viewed (pl. 14, fig. 3). I. rare individuals
the knob is so large and high it stands up as a transverse stud pro-
jecting from the center of the test (pl. 13, fig. 1).

Degree of ornamentation of the surface of the test varies from
smooth to densely papillate. Tn the more heavily ornamented species,
chambers and sutures are totally obscured. Number of chambers
per adult whorl ranges from about 9 to 15. Flatness of the test is
likewise a variable feature.

Some of these variants are illustrated (pls. 13 and 14). Others
have been described and illustrated elsewhere. Some have been
given varietal names—var. papillosa Said and var. venosa (Fichtel
and Moll). It seems likely that these variations are not determined
ecologically but rather that the species is naturally variable,
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Family CALCARINIDAE

Genus CALCARINA d'Orbigny, 1826
CALCARINA HISPIDA Brady
Prate 9, Fiogune 3

Calearing hispida Buravy, 1884, Rep. Voy. Challenger, Zoology, vol. 8, p. 713
pl. 108, figs. 8, 9.—Cusuuan, 1019, U.5. Nat. Mus. Bull. 100, vol. 1, pt. G,
p. 865, pl. 44, fig. 4—Cusuman, Toop, and Post, 1954, U.5. Geol. Bury,
Prof. Paper 260-H, p. 363, pl. 90, figs. 9-12.—Granax and MILITANTE,
1659, Stanford Univ. Publ., Geol. Sci., vol. G, no, 2, p. 106, pl. 17, figs. 5-7.

Calearing magori Cusamax, 1924, Carnegie Instit. Washinglon, Publ. 342,
p. 44, pl. 14, figs. 4-7—Horxer, 1927, Siboga-Exped., Mon. IV, p. 44, pl. 20,
figs. 1-12.

This small delicate species is the only representative of this genus
found in the present material from this particular part of the south-
eastern Pacific. It is to be expected that no specimens of the heavy,
robust species, Calcaring spengleri (Gmelin), which forms such a
prominent constituent of reef and beach sands in the central and
western Pacifie, would be found in the eastern Pacific, east of 170°
W. longitude (Todd, 1960).

Calearina hispida was deseribed [rom the Loo Choo [Ryukyu] Islands
and appears to be distributed widely in the central and western Pacific,
probably mostly as an inhabitant of the quieter waters inside lagoons.
C. mayori, described from Samoa, seems to be indistinguishable and
is thus included as a synonym.

Specimens in the present material are from Aloji Niue, Vavau in
the Tonga group, various localities around Fiji, Rongelap in the
Marshall Islands, and Guam Anchorage.

Genus BACULOGYPSINA Saceo, 15893
BACULOGYPSINA SPHAERULATA (Parker and Joncs)
Prate 9, Figune 4

Tinoporus bacculatus De Moxtrorr,—CanrpExTER (part), 1861, Philos. Trans.,
vol. 150, p. 557, pl. 18, figs. 2-6 (not figs. 7-10).—Bnraoy, 1884, Rep. Voy.
Challenger, Zoology, vol. 8, p. 716, pl. 101, figs. 4-7.

Orbitoling sphaerulata Panker and Joxes, 1860, Ann. Mag. Nat. Hist., ser. 3,
vol. 6, p. 33-34, no. B.

Baculogypsina sphacrulata Sacco, 1593, Bull, Soc. Belge Géol, Pal, Hydr, vol. 7,
p. 206.—Cusumax, 1919, U.8, Nat. Mus. Bull. 100, pt. 6, p. 368, pl. 44,
fig. 6,—Cusmamaw, 1942, Rep. Great Barrier Reef Comm., vol. 5, p. 112
(lists), pl. 12, fig. 11.—Toop, 1957, U.S. Geol. Surv. Prof. Paper 280-H,
p. 202 (thl. 4), pl. 91, fig. 13; pl. 93, fig. 14.—Gramam and MILITAKTE,
1959, Stanford Univ. Publ. Geol. Sci., vol. 6, no. 2, p. 105, pl. 17, fig. 1.—
Toop, 1980, Sei. Rep. Tohoku Univ., ser. 2 (Geol.), spec. vol. no. 4, p.
101, pl. 10, figs. 2, 5-7.—Tobpp, 1961 (1962), U.8. Geol. Surv. Prof. Faper
354-H, p. 179 (tbl. 1), pl. 25, fige. 1, 2.
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As is to be expected from the already-recorded restriction of this
reef-dwelling genus to the area west of about 170° W. longitude
(Todd, 1960), this species does not oceur in most of the area covered
by the present collections. It was found only at Aloji Niue, and at
Kambara beach, Fiji, in both instances occurring in a fresh and
unworn state,

Family CYMBALOPORIDAE

Genus CYMBALOPORETTA Cushman, 1928
CYMBALOPORETTA BRADYI (Cushman)
Prare 19, Figures 1-4; Prate 20, Fioure 4

Cymbalopora poeyi (p'Ombiexy) var. bradyi Cusuman, 1915, U.8. Nat. Mus.
Bull. 71, pt. 5, p. 25, pl. 10, fig. 2; pl. 14, fig. 2.

Cymbalopora bradyi Cusnaax, 1924, Carnegie Instit. Washinglon, Publ. 342, p.
34, pl. 10, figs. 2-4.

Cymbaloparelta bradyi (Cusasman)—Cusmsaw, Toop, and Post, 1054, U.8.
Geol. SBurv, Prof. Paper 260-H, p. 364, pl. 00, figs. 13, 14—Toon, 1057,
U.B. Geol. Surv, Prof. Paper 280-H, p. 202 (tbl. 4), pl. 91, fig, 12.—Toop
and Broxxiumaxs, 1957, Cushman Found. Foram. Res., Spee. Publ. 3, p.
37, pl. 11, fig. 8 —Grawam and Murranre, 1059, Stanford Univ, Publ.,
Geol. Sei., vol. 6, no. 2, p. 108, pl. 18, fig. 2.

Cymbalopora poeyi var. Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 8, p.
637, pl. 102, fig. 14.

This species, which is widespread in warm shallow water, iz dis-
tributed widely and is usually common in the present collections,
being found even in the deeper-water samples, where probably it was
washed out from near-shore areas.

It shows an extreme variability in shape, as is typical of attached
species. From Cymbaloporetta squammosa it is separated on the basis
of its flatter and spreading form, its usually more numerous and
more irregular lobes on the ventral side, its flattened initial stage,
and its thinner and more delicate wall. The central area on the
ventral side is open, not eovered by a porous plate as in C. squammosa.
A few initial chambers on the dorsal surface are sometimes orange
but the remainder of the dorsal surface as well as the entire ventral
surface is usually colorless. The wall is densely and rather coarsely
perforate on the dorsal surface, but these coarse perforations gradually
disappear as the wall is bent inward to form the ventral surface.
The periphery is rounded in edge view. The open ventral umbilicus
is not present in all specimens. Whether it is open or closed may
depend on the stage of development that had been reached when the
protoplasm left the test.

The relationships between this species and €. squammose are not
clear; surely they are very close. Moreover, the relationships be-
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tween the genera Cymbaloporetta, Tretomphalus, and Rosalina are
also not clear. Biological study of species in these genera may be
expected to show that the “genera’ are merely stages that the species
pass through in their life cycles.

CYMBALOPORETTA SQUAMMOSA (d'Orbigny)
Prare 20, Fiaure 3

Rosalina squammesa ' ORBIGNTY, 1839, in D& La Sacra, Hist. Physig. Pol. Nat.
Cuba, Foraminiféres, p. 91, pl. 3, figs. 12-14.

Cymbalopora squammosa (p'Orsloxy).—Cusumaw, 1922, Carnegie Instit. Wash-
ington, Publ. 311, p. 41, pl. 6, figs. 4-6.

Cymbaloporetta squammesa (p'Onsioxy)—Cusnmax, 1931, U5, Nat. Mus.
Bull. 104, pt. 8, p. 83, pl. 16, fig. 4.—Beryupez, 1949, Cushman Lab.
Foram. Res. Spec. Publ. 25, p. 266, pl. 19, figs. 40-42—Gaasam and M-

TANTE, 1950, Stanford Univ. Publ, Geol. Sci., vol. 6, no. 2, p. 108, pl. 18,
fig. 3.

Resaling poeyi p'OnrB1GNY, 1839, tn DE 1A Sacra, Hist. Physig. Pol. Nat. Cuba,
Foraminiféres, p. 92, pl. 3, figs. 18-20.

Cymbalopora poeyi 'OrmrGNY. —BraDpY, 1884, Rep. Voy. Challenger, Zoology,
veol. 8, p. 636, pl. 102, fg. 13.—Fuxr, 1309, T.8. Nat. Mus. Ann. Rep. for
1897, p. 326, pl. 72, fig. 1.

This species probably has o worldwide distribution in warm shallow
water. In life it apparently is attached lightly to seaweed and other
objects that project above the sea boltom.

It has not been determined whether this is a biologically separate
species from Cymbaloporetta bradyi or whether the two may be forms
of the same species. Pending such determination the two are sep-
arated on a morphologic basis. C. sguammosa has a high-spired,
nearly plano-convex test. There are fewer lobes (usually about
seven) visible on its ventral surface than on that of C. bradyi, and
the central area is covered by an irregular coarsely porous plate.
The apex of the dorsal surface tends to appear as if the shell wall
were thickened, and the shell material is customarily purplish brown
or orange brown on the dorsal side in contrast to its white or clear
appearance on the ventral side.

In the present material this species is much less widely distrib-
uted than is C. bradyi although it occurs commonly at Hereheretue.

Genus CYMBALOPORELLA Cushman, 1927
CYMBALOPORELLA TABELLAEFORMIS (Brady)

Prate 19, Frcure 5

Cymbalopora labellaeformis Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p- 637, pl. 102, figs. 15-18.—Cusnumay, 1924, Carnegic Instit. Washington,
Fubl. 342, p. 35, pl. 10, figs. 5-7.

Cymbaloporella tabellaeformiz (H. B. Brapy).—Cusamaw, 1027, Contr. Cushman

Lab. Foram. Res,, vol. 3, pt. 1, p. 81, pl. 17, fig. 7.—Granam and Mitatante,
1958, Btanford Univ. Publ,, Geol, Sei., vol. 6, no. 2, p. 107, pl. 18, fig. 1.
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Two typical specimens were found in 21 fathoms, Guam Anchorage,
Ladrone [AMarianas] Tslands,

This genus appears to be very close to Pyropilus Cushman, as was
pointed out at the time of erection of Pyropilus, which is distinguished
by its later growth being outward in only one direction, resulting in
an oblong test with the initial chambers neaver one end. Cymbalo-
porella likewise has an oblong outline but the initial chambers are
located centrally and obscured usually by a thickened or bubbly coat-
ing over the dorsal surface.

Genus TRETOMPHALUS Mochius, 1880
TRETOMPHALUS CONCINNUS (Brady)

Discorbina concinna Braoy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 646,
pl. 00, figs. 7, 8.

Tretomphalus concinnus (Brapy).—Cuosaman, 1934, Contr. Cushman Lab.
Foram. Res., vol. 10, pt. 4, p. 96, pl. 11, figs. §, 9; pl. 12, figs. 13-15—Pann,
1945, Proe. Roy. Soe. Victoria, vol, 56 (new ser.), pt. 2, p. 212, pl 11, figs.
4, 5—Tooo, 1957, U.5, Geol, SBurv. Prof. Paper 230-H, p. 292 (tbl. 4), pl. 82,
fig. 4.

This is the perfect example of a species that finds itsell classified in
different genera depending upon its life cyele. With the balloon
chamber, it is Trefomphalus; without the balloon chamber, it is
Rosalina.

As a Tretomphalus it is characterized by the very neat, circular cap-
like Rosalina stage with the suture between the Rosaling stage and the
balloon chamber (as observed from the side) being a straight line.

Tretomphalus concinnus is found around Fiji and at Port Lottin
and Guam Anchorage.

TRETOMPHALUS MILLETTI (Heron-Allen and Earlund)
Prare 18, Ficure 2

Cymbalopora bulloides ©'Orproxny.—MiuigTr, 1003, Journ. Roy. Mier. Soc.,
p. 697, pl. 7, fig. 4.

Cymbalopora milletii HErox-Avrey and Esrnaxo, 1915, Trans, Zool. Soe. London,
vol. 20, p. 689, pl. 51, figs. 32-35.

Tretomphalus milletti (HEroN-ALLEY and Earuann) —Cusaman, 1924, Carnegie
Instit. Washingion, Publ. 342, p. 36, pl. 11, fig. 4 —Cusuman, 1034, Contr.
Cushman Lab. Foram. Res., vol. 10, pt. 4, p. 87, pl. 11, figa. 4, 5; pl. 12,
figs. 1-5.

Cymbalopora (Trelomphalus) bulleides p’ORBIGRY, sp.—Bnavy (part), 1884, Rep.
Voy. Challenger, Zoology, vol. 9, p. 638, pl. 102, fig. 9 (not figs. 7, 8, 10-12).

This distinctive species of Trelomphalus was deseribed from the
Kerimba Archipelago off southeastern Africa and apparently has a
wide, though probably scattered, distribution in the Pacific. In the
present samples it is found in both shallow and deep water.
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The Resalina stage is rather high spired for this genus, and the
balloon chamber is rough surfaced and slightly erinkled. The sepa-
rate chambers of the Rosalina stage are small and numerous and
slightly bulging. The wall is orange brown in the initial chambers and
more finely perforate than that of T. planus.

TRETOMPHALUS PLANUS Cushman
Pratgk 18, Froure 1

Tretomphalus bulloides (d"Orproxy) var. plena Cosasmax, 1924, Carnegie Instit.
Washington, Publ, 342, p. 36, pl. 10, fig. 8.

Tretomphalus planus Cusnmax, 1934, Contr. Cushman Lab. Foram. Ites., vol.
10, pt. 4, p. 94, pl. 11, fig. 11; pl. 12, figs. 18-22.

This species was described from Samoa and is apparently to be
expected in shallow water around various Pacific islands. It is char-
acterized by its usually broad and flattened balloon chamber and by
the low flat cone of the Rosalina stage with its more coarsely perforate
wall. In addition, the chambers of the Hosaling stage are small and
inclined to be individually bulging so that from the dorsal side the
specimens resemble Cymbaloporeita more than Rosalina.

Family CASSIDULINIDAE
Genus CASSIDULINA d'Orbigny, 1826

CASSIDULINA ANGULOSA Cushman
Prate 17, Froure 2

Cassiduline angulosa Cusasan, 1933, Contr. Cushman Lab. Foram. Res., vol.
9, pt. 4, p. 93, pl. 10, fig. 6.—Cusuman, Toon, and Post, 1954, U.B. Geol.
Surv, Prof. Paper 260-H, p. 365, pl. 90, fg. 22.

This compressed species with elongate chambers and a lobulated,
almost serrate, periphery was described from a deep-water sample
off the Marshall Tslands and has been recorded only from the area of
the Marshalls. Specimens have never been found to occur commonly
and are restricted to deep water.

CASSIDULINA CARINATA Shvesir]

Prare 17, Fraune 4

Caseiduling laevigata p'OrpIGNY var. carinata A. Binvestrr, 1806, Accad. Pont.
Nuovi Lincel, Mem. 12, p. 104, pl. 2, fig. 10 (C. laerigala in explanation of
plate).

Caszidulina carinala A. Sinvestrt—Pniecer, Parker, and Prmsox, 1953,
Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 44, pl. 9,
figa. 32, 37.—Pargen, 1954, Bull. Mus. Comp. Zoal,, vol. 111, no. 10, p.
535, pl. 10, fig. 30.—Pangen, 1958, Rep. Swedish Deep-Bea Exped., vol. 8,
Sediment Cores, no. 4, p. 271, pl. 4, fig. 15.
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Cassiduling lacvigaln p'Onpraxy var. carinofa Cusnman, 1022, U8, Nat. Mus,
Bull. 104, pt. 3, p. 124, pl. 25, figs. 6, 7.

Cassiduling ncocarinaly Tuwamaxx, 1950, Contr. Cushman Found. Foram.
Res., vol. 1, p. 44 —Panker, 1954, Bull. Mus. Comp. Zocl., vol. 111, ne. 10,
p- 536, pl. 11, fig. 3.

Cassiduling laevigata d'Onvrony.—Ngavaxe, 1958, Vidensk. Medd., Dansk
naturh. Foren., veol. 120, p. 38, pl. 9, figs. 27-31.

Cassidulina carinata appears to be a cosmopolitan species but is
represented by only rare individuals in the present collections. It is
about equally biconvex with an angled and, in some specimens, keeled
periphery. Four pairs of chambers compose the final whorl and the
aperture is an elongate narrow slit parallel to the suture that separates
the final two chambers. The outline of the test is slightly lobulated.

After examination of the types of “Cuassidulina laevigata var.
carinates Cushman,” described from off Florida, and comparison of
them with the original figure of Cassidulina carinata Silvestri from
the Pliocene of Italy, as well as with specimens illustrated under that
name (see synonymy above), I conclude that the two forms should
not be separated specifically. As pointed out by Phleger, Parker,
and Peirson (1953, p. 44), in the Florida form the aperture is longer
than in the Italian one. Moreover, the Italian form is reported
(loc. cit.) to have a broader apertural fnce, to be less compressed, and
to be more coarsely perforate. Inasmuch as these and other features
appear not to hold true but to be transitional, I interpret these two
forms as one and use Silvestri’s earlier name.

As to the relationship between this form and d'Orbigny’s Cassiduling
laevigata, that question must remain open because the source of the
species, “ballast sand,” is indeterminable. Chassiduling laevigata is
shown as similar to the present species in its angular periphery but
has no keel. Tt differs from the present species in its short bulimine
apertural opening set at an angle to the suture line. As C. laerigaia
is type species of the genus, its loss into limbo might be interpreted
by some as equivalent to loss of the genus Cassiduling; however, the
morphology of the test is delineated clearly by the original figure
and the model and has long been universally understood. In the
interest of stability of nomenclature, the generic name should not be
abandoned because the specific character of its type species is
indeterminable.

CASSIDULINA COSTATULA Cushman
Prate 17, Fiours 8

Cassidulinag costalula Cusnaax, 1933, Contr. Cushman Lab, Foram. Res., val. 9,
pt. 4, p. M4, pl. 10, fig. 7—Cuosmumayw, Topp, and Post, 1954, U.5. Geol.
Surv. Prof. Paper 260-H, p. 365, pl. 90, fig. 24.
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This species, described from deep water in the Paumotu Islands, is
the only one of this genus in the present collections that has surface
ormnamentation. It is represented rather widely and more commonly
in the deep water surrounding the Bikini and Eniwetok Atolls in the
Marshall [slands.

The ornamentation consists of short and irregular raised costae,
like ruffles, best developed over the peripheral parts of the test,
leaving the area around the aperture smooth. The typical shape of
the test is globular, but rare individuals, somewhat compressed with
angled periphery, may be recognized by their ruffled ornamentation
as belonging in the species.

CASSIDULINA DELICATA Coshman
Prate 17, icunss 6, 7

Cassiduling delicata Cosamawn, 1927, Bull. Scripps Instit. Oceanography, Tech.
Zer., vol. 1, no. 10, p. 1658, pl. 6, fig. 5—Cusaman and Mover, 1930, Contr.
Cushman Lab. Foram. Res., vol. 6, pt. 3, p. 61, pl. 8, fig. 16.—Crovca,
1952, Bull. Amer. Assoc. Petr. Geol., vol. 36, no. 5, p. 838, pl. 6, fig. 7—
Baxpy, 1853, Journ. Paleont., vol. 27, no. 2, p. 182, pl. 25, fig. 4.—Cusgman,
Tobp, and Post, 1954, U.8. Geol. Surv. Prof. Paper 260-H, p. 365, pl. 90,
fig. 25.—WavLron, 1955, Journ. Paleont., vol. 29, no. 6, p. 1004, pl. 103,
figs. 28, 20.—TUcwio, 1960, Cushman Found. Foram. Res. Spee. Publ. 5,
p. 68, pl. O, fig. 17.

This species was described [rom deep water (428 [athoms) off
Panama. Its other records are mostly from off the west coast of
North America. In the central Pacific it has been reported from the
Marshall Islands, and it is widely represented in the present
collections.

Cassiduling delicata is distinguished by its more or less compressed
test and by the elongate and narrowly open aperture that occupies
nearly the entire length of the suture separating the final two chambers
at the top of the test. There is no internal tooth. The periphery
usually is nearly smooth and entire but may be lobulated slightly
in the less compressed and larger individuals. From each side the
chambers from the opposite side show only as very small triangles.
From the ventral side the face of the final chamber, as it curves down
toward the aperture, is wrinkled transversely.

CASSIDULINA GEMMA Todd

Cassiduling gemma Toop, tn Cusaman, Toop, and Post, 1954, U.B. Geol. Sury.
Prof. Paper 260-H, p. 366, pl. 90, figs. 26, 27,

This species, described from deep water (835 [athoms) off Bikini
in the Marshall Islands, is represented only rarely in the present
collections. It is a rather distinctive species in this genus, being
characterized by its bulging chambers and depressed limbate sutures,
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which result in a lobulated outline of the test, and by its elear Lo
translucent wall, in which the perforations are usually visible distinetly
as they are in Cassiduling patule. The apertural face of the final
chamber is often broader than high and sometimes appears to over-
hang the rest of the test.

Some of the immature specimens are hard to distinguish from
C. subglobosa, In general, the separation is based on the more
smoothly rounded test of C. subglobosa and the greater inflation of the
individual chambers in . gemma.

CASSIDULINA MINUTA Cushman
Prate 17, Ficuns 3
Cassiduling minula Cosnmax, 1933, Contr. Cushman Lab. Foram. Res., vol. 9,
pt 4, p. 92, pl. 10, fig. 3.—Cusaman, Toop, and Posr, 1054, U.5. Geol.
Surv. Prof. Paper 260-H, p. 366, pl. 00, fig. 25.

This species seems to be the only shallow-water species of this
genus. It occurs fairly commonly in the shallower samples of the
present collections and less [requently in the deeper samples.

Besides its small size, this species is characterized by its compressed
test with smooth, not lobulated, periphery and the chambers which,
from the opposite sides, show only as small triangles. The aperture
1s an elongate slit parallel to the suture, as in Cassidulina delicata,
but with its outer end continuing into a loop-shaped opening extend-
ing into the apertural face as in C. subglobosa.

CASSIDULINA MOLUCCENSIS Germeraad
Prate 15, Fraure 2
Cassiduling moluccensis GERMERAAD in Rurren and Hors, 1046, Geol., Petrogr.
and Paleont, Results of Explor. Island of Ceram, ser. 3, Geol,, no. 2, P. 72,
pl. 2, figs, 20-32.

This species was described from “Young-Neogene” Globigerina-
bearing sediments of central Seran, D.EI. Tt is distinctive in its
involute test; only the final four chambers make up the exterior
surface of the test. The outline of the test is broad at the base and
bluntly pointed at the top. The test is slightly compressed but not
angled on the periphery, and the apertural face is flattened or con-
cave. The aperture is large, broad, and loop-shaped, extending
nearly vertically into the apertural face. The wall is smooth and
finely punctate and the sutures are distinct and slightly depressed.

Rare but typical specimens were found in four of the deep-water
samples.

CASSIDULINA PACIFICA Cashman
Cassiduling pacifica Cusumax, 1925, Contr. Cushman Lab. Foram. Res., vol. 1,
pt. 3, p. 53, pl. 9, figs. 14-16.—Parr, 1950, B.A.N.Z. Antarctic Res, Exped.
1929-1931 Rep., ser. B, vol. 5, pt. 6, Foraminifera, p. 343, pl. 12, fig. 23.

T20-019—05—
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Cassiduling calabra SEcuENza, sp.—DBrapy, 1884, Rep. Voy. Challenger, Zoology,
vol. 9, p. 431, pl. 113, fig. 5.

In this globular species the nearly spherical shape is interrupted
only by the low, broad, and depressed apertural face. The aperture
is curved typically so that its outermost part is approximately parallel
with the periphery of the test, rather than at an angle to it as in Cas-
sidulina subglobosa. The test is composed of about five pairs of cham-
bers per whorl with the greatest breadth of the test across the final
pair of chambers. The sutures are nearly horizontal on the dorsal
surface and not very sloping as in (. subglobosa. The sutures are
virtually indistinguishable except when the test is moistened.

Cassidulina pacifica occurs rarely in seattered deep-water samples
in the present collections.

CASSIDULINA PATULA Cushman
Prate 17, Figure 5
Cassiduling patule Cusamaw, 1933, Contr. Cushman Lab. Foram. Res., vol. 9,
pt. 4, p. 92, pl. 10, fig. 2.

This species, described from 486 fathoms off Pinaki Atoll in the
Paumotu Islands, is well represented in the present collections.
Its distinguishing features are its elongate but rather widely open
aperture and the few chambers of which its test is composed. Its
wall is smooth and polished but shows distinct and widely spaced
perforations, giving a characteristic speckled appearance to the
surface.

Because of the few chambers in Cassidulina patula, the ventral
surface is bisected by a vertical suture that meets the aperture at
sbout its midpoint. The dorsal surface is bisected by a horizontal
suture dividing that surface approximately in hall, the top half
constituting the last-formed chamber. By these features, as well as
by the more widely open aperture, specimens of . patula are separated
easily from the thicker specimens of C. delicata, which they otherwise
resemble.

CASSIDULINA of. €. SPINIFERA Cushman and Jarvis

Cassidulina of. C. spinifera Cusamaw and Jarvis—Cusaman, Toon, and Posr,
1054, U.8. Geol, Surv. Prof. Paper 260-H, p. 366, pl. 90, fig. 34.

Another single specimen, identical with the one from deep water
off Bikini, was found at Albatross station H3997 off Arhno atoll in
the southeastern Marshalls, at a depth of 1,253 fathoms. These
specimens may prove to be modern descendants of the spinose
Oligocene species Cassidulina spinifera, thus far reported only from
the West Indies.
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CASBIDULINA SUBGLOROSA Hrady
Prare 16, Fioune 7
Cassidulina subglobosa Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 430,
pl. 64, fig. 17.—Cusumaxw, Toop, and Post, 1954, U8, Geol. Surv. Prof.
Paper 260-H, p. 367, pl. 90, figs. 30-32.—ParkEen, 1954, Bull. Mus, Comp.
Zool., vel. 111, no. 10, p. 536, pl. 11, figs. 4-9.—Norvanva, 1058, Vidensk.
Medd. Dansk naturh. Foren., vol. 120, p. 36, pl. 8, figs. 18, 10,

Cassiduline subglobosa appears to be a widely distributed species
in both the Pacific and Atlantic and is well represented in the present
collections,

[t is characteristically a smoothly rounded species without in-
dividually bulging chambers, although in some specimens the sutures
are rather deeply incised, particularly on the ventral side of the test.

In well-preserved individuals the aperture can be seen to consist
of two parts: an elongate opening along the suture, and a more or less
straight bulimine slit set at right angles to it and extending directly
into the apertural face. In most specimens the slit extending into
the apertural face is all that can be observed of the aperture.

Considerable variability is shown by the present specimens. The
test may vary from a nearly spherical form with indistinguishable su-
tures to a somewhat compressed and elongate form with incised sutures.
The wall may vary from thick and opaque to translucent with the
pores slightly visible.

Cassidulina subglobosa differs from C. pacifica, the only other
nearly spherical species found in the present collections, in having
an apertural end that may be slightly protruding whereas . pacifica
has a broad, low, almost overhanging apertural face. Also, in
pacifica the sutures are nearly parallel and more closely spaced as
thev cross the dorsal area.

CASSIDULINA SUBTUMIDA Cushman
PraTe 18, Ficunes 5, 6; Prate 17, Frause 1
Cassiduling sublumida Cusanmax, 1933, Contr. Cushman Lab, Foram., Res., vol.
9, pt. 4, p. 93, pl. 10, fig. 5.
Caozsiduling rarilocula Cusamax, 1933, Contr. Cushman Lab, Foram, Res., vol.
9, pt. 4, p. 93, pl. 10, fig. 4.

This species was described from the present collections, the type
being from Albaiross station H3920 off the Paumotu Islands in 2,284
fathoms. It occurs rarely and was found in only a few of the samples.
It is distinguished by its indented periphery and the few chambers of
which the test is composed. The central part of the test is inflated
whereas the outer part is compressed, giving the impression of being
pinched together around the periphery; however, the periphery is not
keeled. The aperture is rather large and extends into the apertural
face, rather than along it as in Cassidulina delicata and C. angulosa.
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In its indented periphery €. subtumida tends toward C. angulosa, but
the angularity of the chambers is much less, the test is more bulging
in the middle, and the aperture is in a different position.

Re-examination of the holotype and seven paratypes of C. rarilocule
Cushman has led me to regard them as immature specimens of C.
subtumida. The differences between these forms seem to be so
slight, and mostly a matter of degree, that I find it impossible to
maintain the two as distinet species,

Genus ISLANDIELLA Ngrvang, 1958

This genus was erected to permit the separation of two kinds of
eassidulinids. Those in which the aperture is a tripartite opening
with two platelike lips attached to the inward-bent wall, partly
obstructing the apertural opening, remain in Cassidulina. Those in
which the aperture consists of a large basal rounded triangular
opening with an internal tooth and a free, projecting tongue partly
closing the opening are placed in fslandielle. A corresponding sepa-
ration of wall type—granular in Cassidulina and radiate fibrous in
Tslandiellas—is said to fall along the line of the separation based on
the nature of the aperture (Ngrvang, 1958, p. 25).

ISLANDIELLA sp.
Prare 15, Froune 3

Rare specimens were found in only a few of the samples.

The species is shiny, white, and smoothly globular except for the
slichtly protruding apertural end. Chambers and sutures are very
indistinct, but it appears that the test surface is composed of few
chambers. The aperture is relatively large, curved, crescent shaped,
with the edge of its outer curve bent smoothly inward and the edge of
its inner curve marked by a raised bladelike tooth. Greater diameter
0.45-0.55 mm., lesser diameter 0.35-0.45 mm.

Genus CASSIDULINOIDES Cushman, 1927
CASSIDULINOIDES TENUIS Phicger and Parker
Prare 17, Fraune 9
Casstdulinoides tenuiz PrreceEnr and Parger, 1051, Geol. Soc. Amer. Mem, 46,
pt. 2, p. 27, pl. 14, figs. 14-17—Panger, 1954, Bull. Mus. Comp. Zool.,
vol. 111, no. 10, p. 537, pl. 11, fig. 14—ParkEeR, 1058, Rep, Swedish Deep-
Sea Exped., vol. 8, S8ediment Cores, no. 4, p. 272, pl. 4, figa. 18, 14.
This slender, arcuate species was described from the Gulf of Mexico
and also reported from the Mediterranean. Rare specimens are
present in two samples near the Paumotu Islands.
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Genus EHRENBERGINA Reuss, 1850
EHRENBERGINA ALBATROSSI Cushman
Prare 21, Figures 2, 3
Ehrenbergina albatrossi Cvenyan, 1933, Contr. Cushman Lab, Foram. Res., vol, 9,
p. 04, pl. 10, fig. S.

This rare, compressed species has been found in only five samples
(Albatross stations H3870, H3873, H3900, H3913, and H3937). The
surface is somewhat roughened over the early part of the test. The
species g distinguished by its heavy and widely spaced lateral spines
extending outward in a nearly horizontal direction.

EHRENBERGINA BICORNIS Hrady
Prate 21, Fraune 1
Ehrenberging bicornis Brapy, 1888, Quart. Journ, Geol. Sce., vol. 44, p. 5, pl. 1,
fig. 3—Cusaman, 1934, B. P. Bishop Mus. Bull. 119, p. 123, pl. 186,
figs. 10, 11.

A single specimen of this unique species was found at Albatross
station H3984. Tt has not been reported previously from the Recent
and, indeed, its Recent origin here is by no means certain. Its pre-
vious records are the Pleistocene and Pliocene of Fiji and a ‘“White
Chalk” from the island of New Ireland in the Bismarck Archipelago.
This chalky deposit from New Ireland is now regarded as of late
Cenozoic age because it contains such late-appearing species as
Globigerinoides sacculifer and Globorotalia tumida. Glaessner (1943,
p. 68) has regarded Efrenbergina bicornis as an index species for the
Miocene.

This species constitutes a transitional form between Ehrenbergina
and Cassidulina. Ehrenbergina bicornis might be considered either a
tightly coiled Elrenbergina or a Cassiduling with the addition of
axial spines.

EHRENBERGINA HYSTRIX Brady
Ehkrenbergina hystriz Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 434,
pl. 55, figs. B-11.

A single specimen (with apertural end broken) was found at station
H3926. The species is distinguished by its inflated form and coarsely
bearded ornamentation.

EHRENBERGINA PACIFICA Cushman

Prate 20, Ficure 1

Ehrenbergina pacifica Cosamax, 1927, Proo. U.S. Nat. Mus,, vol. 70, art. 16, p. 5,
pl 2, fig. 2—Cususmax, Tovp, and Posr, 1954, U.8. Geol. Surv. Prof. Paper
260-H, p. 367, pl. 00, fig. 36.

Two specimens from Albatross station H3984 and one from H3809
appear to belong in this species, widely distributed in the Pacific, which
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is characterized by its triangular cross section and its closely spaced
horizontal spines along the lateral peripheries.

EHRENDERGINA RETICULATA Cushman
Prare 21, Frounes 4, 5

Ehrenbergina reticulate Cusmmax, 1933, Contr. Cushman Lab. Foram. Res.,
vol. 9, p. 94, pl. 10, fig. 9. —Cvsumax, Toop, and Fosr, 1954, U.5. Geol.
Surv. Prof. Paper 260-H, p. 367, pl. 90, fig. 37.

This beautifully ornamented deep-water species has thus far been
found only near the Marshall Islands. It was described off Jaluit

Atoll (Albatross station H3974) and also was found off Bikini Atoll.

EHRENDERGINA TRIGONA Golw
Prate 20, Fioure 2

Ehrenbergina trigona Gots—Pmiecer, Parser, and Peirson, 1953, Rep.
Swedish Deep-Sea Exped., vol, 7, Sediment Cores, no. 1, p. 46, pl. 10, figs.
12, 13.

A single specimen of this species was found at Albatross station
H3873. It appears to have a worldwide distribution but is found
only rarely. The reference above elucidates its rather complicated
taxonomic history.

Family CHILOSTOMELLIDAE

Genus PULLENIA Parker and Jones, 1862
PULLENIA DULLOIDES (d'Orbigny)

Prate 18, Fioure 6

Pullenia bullpides (p'Onpioxny).—Cusaman and Toop, 1943, Contr. Cushman
Lab. Foram. Res., vol. 19, p. 13, pl. 2, figs. 15-18.—Croucn, 1052, Bull.
Amer. Assoe. Petr. Geol., vol. 36, no. 5, p. 841, pl. 7, figs. 2, 3.

This well-known cosmopolitan species occurs rarely in many of
the deep-water samples. Tt is distinetive in its globular and compact
test with flush sutures and a very low apertural face. Four chambers
comprise the final whorl

PULLENIA QUINQUELOBA (Meuss)
Prate 18, Fioune 7

Pullenia quinqueloba (Revss)—Cusmmax and Toop, 1943, Contr. Cushman
Lab. Foram. Res., vol. 19, p. 10, pl. 2, fig. &; pl. 3, fig. 8 —PrLEceEr and
Pamker, 1951, Geol. Soc. Amer. Mem. 46, pt. 2, p. 29, pl. 15, figs. 12, 13.—
Crouch, 1952, Bull. Amer. Assoc. Petr. Geol,, vol, 36, p. 841, pl. 7, fig. 4.

This species is found in fewer samples than is Pullenia bulloides.
Like P. bulloides, it is probably a cosmopolitan species in Recent
oceans as well as a species that is widely distributed in the Tertiary.
Tt is easily distinguished from P. bulloides by its compressed test with
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a higher apertural face and 5 or 5% chambers per final whorl. Although
compressed in shape, its periphery is rounded and not angled as in
P. salisburyi R. E. and K. C. Stewart and some other species.

Genus SPHAEROIDINA ' Orbigny, 1825
SPHAEROIDINA BULLOIDES d"Orbigny
Prare 18, Ficure 4
Sphaeroiding bulloides p'Orpicsy—Cusnyan and Toop, 1049, Contr. Cushman
Lab. Foram. Res., vol. 25, p. 13, pl. 8, figs. 8-11.
This probably long-ranging species occurs rarely in a few of the
deep-water samples,
Its wall is thin and translucent and the aperture, when unbroken,
is a small semicircular opening filled by a tooth.

SPHAERCGIDINA COMPACTA Cushman and Todd

Sphaerpidina compacta Cusanmas and Topp, 1949, Contr. Cushman Lab, Foram.
Res., vol. 25, p. 19, pl. 4, fig, 14—Parkes, 1954, Bull, Mus. Comp. Zool.,
vol, 111, no. 10, p. 539, pl. 11, fig. 19.

This species, described and subsequently recorded from the Gulf
of Mexico, has also been found around the Marshalls (Cushman,
Todd, and Post, 1954, p. 367). A few typical specimens were found
in three samples in the present collections.

This is a larger, more robust species than Sphaeroidina bulloides,
with a thicker and nearly opaque wall. The aperture is large, widely
open, with incurved edges and only a slight tooth, if any. The area
around the aperture is roughened slightly by a granular deposit on
the wall,

Family ANOMALINIDAE
Genus ANOMALINA d'Orbigny, 1826

There has been little consistency in the coneept of this genus as it
has been recognized in the past. Its type species, Anomaling punc-
tulata d'Orbigny, described from Recent material from off Mauritius,
needs to be understood. Until the characteristies of this species are
known, the genus will probably remain, as it has been, a dumping-
ground for species whose overall characteristics are similar to those
of Cibicides, differing only in being nearly involute on the dorsal side
as well as on the ventral.

The species here placed under this genus are done so on the basis
of past usage, but with reservations, pending the clearing up of the
problem,

ANOMALINA GLABRATA Cushman
Anomalina glabrata Cususmas, 1924, Carnegie Instit. Washington, Publ. 342,
p- 39, pl. 12, figs. 5-T.
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This species deseribed from Samoa oceurs abundantly at 24 fathoms
off Nairai, Fiji; it was found ravely in only two other samples of the
present collections. Specimens are recognized by their nearly plani-
spiral coiling, evolute on one side and involute with a deep, open
umbilicus on the other. The dense punctation distributed equally on
both dorsal and ventral sides also serves to distinguish the species.

ANOMALINA SEMIPUNCTATA Dnlley

Rotalina semipunctale BaLer, 1851, Bmithsonian Contr.,, vol. 2, art. 3, p. 11,
pl. 1, figs, 17-14,

Anomaling semipunciata (Bawey) —Cusnuax, 1931, U.S. Nat. Mus. Bull, 104,
pt. 8, p. 106, pl. 18, figs. 1, 2.

Anomaling polymorpha Costa, 1856, Atti Accad. Pontaniana, vol. 7, pt. 2, p. 252,
pl. 21, figs. T-9—Bnaoy, 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p. 676, pl. 97, figs. 3-T.—Fuint, 1899, U.5. Nat. Mus, Ann. Rep. for 1897,
p. 336, pl. 79, fiz. 3.—Cusmaan, 1915, U.8. Nat. Mus. Bull. 71, pt. 5, p. 47,
pl. 19, figs. 3, 4—Cusumax, 1921, U.S. Nat. Mus. Bull, 100, vol. 4, p. 324,
pl. 61, fiz. 3—Cusnmax, Toop, and Post, 1054, U3 Geol. Surv. Prof.
Paper 260-H, p. 370, pl. 91, fig. 22.

Only rare specimens were found in two of the samples (Albatross
stations H3816 and H3914). The species is apparently a deep-water
species and probably has a cosmopolitan distribution.

The species is easily recognizable by its coarsely porous wall on
the one (convex) side and the smooth and very finely punctate wall on
the other (flat or concave) side. The smooth-walled side clearly shows
signs of attachment. One or several irregular spinelike protruding
extensions of the chambers are usuully present.

ANOMALINAT MACULOSA Todd
Anomalina? maoculosa Topp, 1957, U.8. Geol. SBurv. Prof. Paper 280-H, p. 296,
pl. 92, fig. 12.

This species was described from shallow water around Saipan.
Only single specimens were found at Mokaujar Anchorage, Fiji, and
Guam Anchorage, Ladrone [Marianas] Islands.

Genus ANOMALINELLA Cushman, 1927
ANOMALINELLA ROSTRATA (Brady)
Prate 21, Fiovmsas 7-10

Truncatuling rostrata Brany, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. G668,
pl. 94, fig. 6.—Heron-Awnex and Eartane, 1915, Trans, Zocl. SBoe. London,
vol. 20, p. 709, pl. 52, figs. 33-30.—Cusuman, 1924, Publ. 342, Carnegic
Instit. Washington, p. 38, pl. 11, figs. 6, 7.

Anomalinelle rostrala (Brany).—Cusaman, Toop, and Post, 1954, U.8. Geol.
Surv. Prof. Paper 260-H, p. 371, pl. 01, fig. 24—Grananm and MinrasTs,
14959, Stanford Univ. Publ., Geol. Sci,, vol. 6, no. 2, p. 115, pl. 19, fig. 9.—
Horker, 1960, Contr. Cushman Found. Foram. Res., vol. 11, pt. 2, p. 49,
text fig. 9.
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This is apparently a cosmopolitan species in warm and relatively
shallow waters. It is distinguished easily by its coarsely punctate
wall and equally biconvex test with supplementary apertural slits
along, but just to one side of, the periphery. The major aperture is a
small arched opening at the base of the apertural face, rimmed at the
top by a conspicuous lip. The supplementary slits along the periph-
ery are inconspicuous and the earlier ones are progressively more
sealed over, leaving only the one on the final chamber f ully open.

In the present collections this species is fairly well represented in
the samples from near the islands and atolls but less so in the deeper
samples.

Genus LATICARININA Galloway and Wissler, 1927
LATICARININA PAUPERATA (Parker and Joncs)
Prare 21, Figune 6

Laticarinine pouperata (Pansen and Joxes).—CusnsMan and Tooop, 1941, Contr.
Cushman Lab. Foram. Res., vol. 17, pt. 4, pp. 103-105, pl. 24, figs. 10-12;
1942, vol. 18, pt. 1, p. 15, pl. 4, figs. 1-6.

Rare and small examples of this species are found in a few samples
of the present collections. The specics is probably a cosmopolitan
one in deep waters.

Genus PLANULINA d'Orbigny, 1826
PLANULINA WUELLERSTORFI (Schwager)
Prate 23, Figunaes 3-5
Anomalina willerstor i Scnwacer, 1566, Novara-Exped., Geol. Theil, vol. 2, p-
258, pl. 7, figs. 105, 107.
Truncatuling wuellersiorfi Scuwacen, sp.—Bnapy, 1884, Rep. Voy. Challenger,
Zoology, vol. 9, p. 662, pl. 93, figs. 8, 0.
Planulina wuellerstorfi (Scuwacer).—Cususan, 1920, Contr. Cushman Lab.
Foram. Res., val. 5, pt. 4, p. 104, pl. 15, figs. 1, 2.

This well-known and widely distributed species is fairly well repre-
sented in the present collections. As interpreted here it includes some
smaller-than-average specimens that are regarded as juveniles but
that ultimately may prove to belong elsewhers (pl. 23, figs. 3, 4).

In typical form the species is more or less plano-convex. The flat
side is partially but not completely evolute and is more coarsely porous
than the other side. The convex side is involute and the center of the
cone or dome is occupied by a solid plug of shell material that forms
the greatest thickness of the test. The number of chambers per final
whorl is about 10 in the typical specimens and about 14 in the smallar
(juvenile) ones. In all specimens the chambers are strongly
curved backward, especially at their outer ends, and the sutures are
heavily limbate. The aperture is inconspicuous but in the typical
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position, i.e., extending from the ventral side over the periphery onto
the dorsal side and having a small protective rim above it.

Beeause of Barker's assignment (1960, p. 192, pl. 93, fig. 8) of one
of Brady’s figures of “Truncatuling wuellerstorfi’” to Planulina bradii
Tolmachofl with Cibicides rugose Phleger and Parker as a synonym,
T have considered the inclusion of both P. bradii from the Miocene of
Colombia and €. rugosa from the Recent of the northwestern Gulf of
Mexico. Both are surely related morphologically but seem to be

separable from the present specimens.

Genus CIBICIDES Montfort, 1808
CIBICIDES CICATRICOSUS (Schwager)
Prate 22, Fioure 3

Anomalina cicatricosa Scuwacer, 1866, Novara-Exped., Geol. Theil, vol. 2, p.
280, pl. 7, figs. 108, 4.—Cusnaan, 1039, Journ. Geol. Soc. Japan, vol. 46, no.
546, p. 153 (43), pl. 10 (6), fig. 19,

Cibicides cicalricosa (Scnwacer) —CUSHMAN, 1034, B. P. Bishop Mus, Bull. 119,
p. 137, pL. 18, fig. 1.—Cusnmax, Topp, and Posr, 1054, U.8. Geol. Burv.
Prof. Paper 260-H, p. 371, pl. 91, figs. 25, a3 —Topp, 1057, U.5. Geol. Burv.
Prof. Paper 280-H, p. 279 (tbl. 3), pl. 80, fig. 8

This species, described from the Pliocene of Kar Nicobar [Car
Nicobar Island], is characterized by ils coarse pores, usually less
well developed on the convex (ventral) side than on the flat (dorsal)
side.
The species is found in the present collections but not commonly.
CIBICIDES FLORIDANUS (Coshman)
Prate 22, Fiaure O

Truncatuling floridana Cusasax, 1018, U.S. Geol. Surv. Bull. 676, p. 62, pl. 19,
fig. 2.

Cibicides floridana (Cusmdan) —CUSHMAN, 1031, U.B. Nat. Mus. Bull. 104, pt.
8, p. 122, pl. 23, figs. 3-5.

Rare specimens are referred to this widely recorded species, which
was first described from the Miocene of Florida.

By comparison with other species of the genus, this species is
flatter and has a sharper yet not keeled periphery. Like Cibicides
ciealricosus, it is rather coarsely porous on the flat (dorsal) side and
only finely porous on the opposite side.

CIBICIDES LOBATULUS (Walker and Jacoh)
Prate 22, Froume 1

Nautilus lobatulus WarLser and Jacom, 1708, Adams’ Essays, Kanmacher's ed.,

p. 642, pl. 14, fig, 36.
Truncatuling lobatuls p'OrpicxY, 1846, Foraminiféres fossiles du bassin tertinire

de Vienne, p. 168, pl. 9, figs. 18-23.
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Cibicides lobatulfis Cusnaan, 1931, U.8. Kat. Mus. Bull 104, pt. B, p. 118, pl.
21, fig. 3.—Panker, 1952, Bull. Mus, Comp, Zool,, vol. 106, no. 9, p, 422,
pl. G, fig. 20; no. 10, p. 446, pl. 5, fig. 11, -Cosnuax, Tovp, and Posr, 1054,
U.8. Geol. SBurv, Prof, Paper 260-H, p. 371, pl. 91, figs. 27, 28.

Truncatuling lobala 0" Orncxy (tn Banker-Weps and Benrnevor), 1830, Hist.
nat. des Iles Canaries, tome 2, pt. 2, Foraminifires, p. 134, pl. 2, figs, 22-24.

This well-known species is found in many of the samples of the
present collections. It has a worldwide distribution and is found in
almost any kind of environment, except possibly brackish or ex-
tremely deep conditions.

Morphologically it is simple, evolute on one side and involute on
the other, with the aperture on the periphery and extending over
onto the evolute side, resulting in incomplete closure of the flat
evolute (dorsal) surface. The wall is densely and rather coarsely
perforate, usually equally so on both dorsal and ventral sides al though,
if punctation is unequal, it is the ventral side that lacks the coarse
pores. The species exhibits great variability in shape, some of it
dependent on attachment by the flat dorsal surface. Some specimens
appear not to have been attached. Some are thick, rounded on the
periphery, and have individually bulging chambers. Others are
much compressed with a sharp and serrate periphery, resembling
an attached, irregularly spreading scale. Degree of limbation of
sutures and of periphery is likewise a highly variable feature.

CIBICIDES MA YOI (Cushman)
Prate 22, Fravae 7

Truncatuling mayori Cusnmaw, 1024, Carnegic Instit. Washington, Publ 342,
p. 39, pl. 12, figs. 3, 4.

Cibicides mayori (Cusmaran) —Cusamax, Toop, and Posr, 1954, U.8. Geol
Surv. Prof. Paper 260-H, p. 371, pl. 01, figs. 20, 30.—Topp, 1057, U.5.
Geol. Surv, Prof. Paper 2580-H, p. 292 (thl, 43, pl. 92, fig. 10.

Typical specimens of this flat attached species occur in a few of
the samples and are more common in the shallower ones. The
species seems to be related to Cibicides lobatulus but is distinguished
by its more compressed test, irregular periphery with a roughly
fimbriate keel, and the presence of openings into the dorsal (lattened)
surface, resulting from the open dorsal portions of previous apertures.

CIBICIDES REFULGENS Monifort

Cibicides refulgens Moxtrorr, 1808, Coneh. Syst., vol. 1, p. 123, ig.—Cusaxman,
1931, U.B. Nat. Mus. Bull. 104, pt. 8, p. 115, pl. 21, fig. 2.—Corom, 1952,
Bol. Instit. Espafiol Oecanografia, no. 51, p- 38, pl. 4, figa. 27-31; plL 7,
figs. 24, 25,

Truncatuling refulgens MoxtroRT, sp—Brany, 1884, Rep. Voy. Challenger,
Zoology, vol. 9, p. 659, pl. 92, figs. 7-9.
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Only rare specimens from four deep-water samples were found. The
species appears to be distinguished by the limbate sutures on the
flat (dorsal, attached) side as well as by the conical shape of the
opposite (ventral) side. Punctation of the wall is coarse and con-
spicuous on the flat (dorsal) side and finer and inconspicuous on the
conical (ventral) side.

CIBICIDES NOBERTSONTANUS (Brady)
Prate 22, Fiavne 4

Truncatuling roberisoniane Buapy, 1884, Rep. Voy. Challenger, Zoolozy, vol.
9, p. 664, pl. 95, fig. 4.

Cibicides roberizoniana (H. B. Braoy).—Cuosuumax, 1931, U.S. Nat. Mus. Bull.
104, pt. 8, p. 121, pl. 23, fig. 6.—Puuecer and Parker, 1951, Geol. Soe.
Amer. Mem. 46, pt. 2, p. 31, pl. 16, figs. 10-13.

Rare specimens of this species were found in a very few samples,
The test is about equally biconvex and bluntly angled on the periphery.
There are about 10 or more noninflated chambers per adult whorl;
hence, the periphery is not indented. The sutures are distinetly
limbate and strongly curved backward. The wall is coarsely punctate
on the dorsal side but has only scattered coarse pores on the ventral
side.

Genus CIBICIDELLA Cushman, 1927
CIBICIDELLA VARIABILIS (d"Orbigny)

Truncatuling variabilis o' Orpraxy.—Smesorron, 1909, Mem. Proe. Manchester,
Lit. Philos. Soc., vol. 53, no. 21, p. 2, pl. 1, figs. 5, 6; pl. 2, figs. 1-3.—HERON-
AwLes and Eanvaso, 1922, Bull. Soc. Seci. Hist. Nat. Corse, p. 137, pl. 1,
figs. 38, 39.

Cibicidella variohilis (0'Onstexy) —Covrom, 1935, Bull. Instit. Catalann Hist.
Nat., vol. 35, p. & pl. 7, fig. 3; toxt figs. 6, 7.—Cusanman, Toop, and Post,
1054, U.S. Geol. Surv. Prof. Paper 260-H, p. 372, pl. 82, fig. 13.—GranaM
and MimrranTe, 1959, Stanford Univ. Publ, Geol. Sci, vol. 6, no, 2, p. 116,
pl. 19, fig. 10,

This form of Cibicides, having one of several irregularly shaped or
irregularly placed chambers, is referred to iraditionally as Cibicidella
variabilis and is found usually in moderately shallow water. Rare
specimens occur in the present material, mostly from around the

islands.

Family PLANORBULINIDAE
Genus PLANORBULINA d'Orbigny, 1826
PLANORBULINA ACERVALIS Brady
Prate 22, Figure 2

Planorbuling acervalis Braoy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p.
657, pl. 92, fiz. 4—Cusamax, Toop, and Post, 1954, U.5. Geol. Surv.
Prof. Paper 260-H, p. 372, pl. 82, fig. 14; pl. 91, figs. 34-36,
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Typical specimens are found in several of the shallower samples,

The species is characterized by its knobby top surface and the coarse
punctation of its wall,

Genus PLANORBULINELL A Cushman, 1927

PLANORBULINELLA LABRYATA {Parker and Jonia)

Planorbulina larvata Panker and Joxes,
fig. 3.—Brapy, 1884, Rep. Yoy,
figs. 5, 6.

Planorbulinelle larvate (Panker and Jones). —Gramam and Miurranre, 1950,
Stanford Univ., Publ, Geol. Sei., vel, G, no. 2, p. 118, pl. 19, fig. 17.

This is a form of Planorbulina acervalis in which the central part of

the dorsal side is broken up into small protruding knobs whereas the

peripheral part of the test retains normal-sized chambers. Only
three specimens were found.

1865, Philos. Trans., p. 380, pl. 19,
Challenger, Zoology, vol. 9, p. 638, pl. 93,

Genus ACERVULINA Schulize, 1854
ACERYULINA INHAERENS Schulize

Acervuling fnhaerens Scavrrze—Cuosaman, Toop, and Post, 1954, U.5. Gool.
Surv. Prof. Paper 260-H, p. 372, pl. 91, figs, 37, 38.—Toop, 1957, U.5.
Geol. Surv. Prof. Paper 280-H, p. 292 (thl. 4), pl. 93, fig. 15.

This attached species is characteristic of warm shallow waters.

A few typical specimens were found in several of the samples taken
near islands.

As compared with Planorbuling acervalis, the wall of this species
is less coarsely punctate and the individual chambers are less individu-
ally inflated. On the other hand, the chambers appear to be irregu-

larly spreading outward over each other, and the top surface, con-
sequently, is smoother.,

Genus GYPSINA Carter, 1877
GYPSINA GLOBULA {Reuns)
Prate 22, Froure 5

Gypsina globulus Revss, gp.—DBrapy,
p- 717, pl. 101, fig. 8.

Gypsina globula (REvss).—Satn, 1049, Cushman Lab., Foram. Res. Spee. Publ.
26, p. 44, pl. 4, fig. 24.—Cusmaax, Toon, and Post, 1954, U.5. Geol, Surv,
Prof. Paper 260-H, p. 373, pl. 01, fig. 30 —Granas and Mrvrrante, 1059,
Stanford Univ. Publ., Geol. Sei., vol. 6, no. 2, p. 117, pl. 19, fig. 15.

Gypsing vesicularizs PAREER and Joxes.—Brapy, 1884, Rep. Voy. Challenger,
Zoology, vol. 9, p. 718, pl. 101, figs. 0-12,

Gypsina vesicularis (PaRkeR and JoxEs).—PrLEGER and Parker, 1051, CGool.
Soc. Amer. Mem. 46, pt. 2, p. 33, pl. 19, fig. 4.—Cusnuax, Toop, and Posr,
1954, U.8. Geol. Surv. Prof. Paper 260-H, p. 373, pl. 82, fig. 12.—Panker,
1954, Bull. Mus. Comp. Zool., vol. 111, no. 10, p. 545, pl. 12, fig. 12—Toop,

1957, 1.5. Geol. Surv. Prof. Paper 280-H, p. 292 (tbl. 4}, pl. 93, fig. 17 (not
fig. 16).

1884, Rep. Voy. Challenger, Zoology, vol. 9,
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The separation of specimens into two speeies or two genera on the
basis of shape of test (globular in Gypsina (or Sphaerogypsina) globula
and hemispherical in Gypsina vesicularis) and size of arcolae (small in
the former and large in the latter) seems unjustified; therefore, I am
including the two forms under the earlier name, as indicated by the
above synonymy. Moreover, as has been demonstrated by Nyholm
(1062), the genus itsell is a resting stage of (ibicides and, thus, the
recognition of species within it is wholly artificial. Nevertheless, it is
convenient to have a name by which to refer to these more or less
globular masses of piled-together, coarsely perforate chambers. By
the same token, it may be convenient to retain the means of distin-
guishing between the globular ones with small areolae and the attached
hemispherical ones with larger areolae. II so, then the two names,
Gypsina globula and G. vesicularis, should be retained.

Specimens in the present collections are rare and belong mostly Lo
the globular form with small areolae. They do not oceur in the deep-
water samples but only in those from around the islands.

Family CERATOBULIMINIDAE

Genus HOEGLUNDINA Brotzen, 1948
HOEGLUNDINA ELEGANS (d"Orbigny)
Prate 23, Fraone 2

U Nautili Ammoniformes, sive trochiformes,’ SoLpan, 1750, Saggio orittografico,
ete., appendix, p. 99, pl. 2, fig. 13 (Q, R).

Rotalia (Turbinuling) elegans n’Onprowy, 1826, Ann. Sei. Nat., vol. T, p. 276,
no. 54.

Pulvinuling elegans n'Onniany, sp.—BRavy, 1884, Rep. Voy. Challenger, Zoology,
val. 9, p. 699, pl. 105, figs. 4-0.

Epistomina clegans (p'Onoraxy) —Cusamax, 1927, Contr. Cushman Lab. Foram.
Res., vol. 3, pt. 4, p. 182, pl. 31, figs. 1-6; pl. 32, figs. 1-8.—Cosmmax, 1931,
U.8. Nat. Mus. Bull. 104, pt. 8, p. 65, pl. 13, fig. 6.

Higlundina elegans (p'Orp1o8y). —BroTzex, 1048, 8ver, Geol. Under,, ser. G,
no. 493, p. 92, pl. 17, figs. 7, 8—FPHLEGER and Panxer, 1951, Geol. Soc.
Amer, Mem. 46, pt. 2, p. 22, pl. 12, fig. 1.—PuLecer, PARKER, and PEinsoN,
16853, Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 43,
pl. 9, figs. 24, 25.—WavTox, 1055, Journ. Paleont., vol. 20, no. 6, p. 1009,
pl. 103, figs. §, 14.—Boultovsgoy, 1959, Argentina Berv. Hidro. Naval,
Publ. H1005, p. 92, pl. 13, fig. 6.

Pulvinuling partschiana p’Ommiaxy, sp—Brapy, 1884, Rep. Voy. Challenger,
Zoology, vol. 9, p. 639, pl. 105, fig. 3.

Epistomina parlschiana (p'Ornrgyy). —Cusnuax, 1027, Bull. Seripps Instit.
Oceanography, Tech. Ser., vol. 1, no. 10, p. 163, pl. 5, figs. 4, 5.

Epistomina bradyi Gartoway and WIsSLER, 1927, Journ. Paleont., vol. 1, p. 60,
pl. 10, fig. 1.

Epistomina flinti GarLoway and Wisster, 1927, Journ. Paleont., vol. 1, p. 81,
pl. 9, fig. 16.
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This is apparently a cosmopolitan species in deep water. It is
recognized easily by its clear wall showing the cloudy mottling that is
characteristic of aragonitic species. In the present collection the
species is distributed widely but never abundantly.

Genus CERATOBULIMINA Toula, 1915
CERATOBULIMINA PACIFICA Cushman and Harris
Prare 23, Ficure 1

Ceralobuliming pacifica Cusiman and Hammis, 1927, Contr. Cushman Lab.
Foram. Res., vol. 3, pt. 4, p. 176, pl. 29, fg. 9.—LeRoy, 1941, Colorado
Sch. Mines Quart., vol. 36, no. 1, pt. 1, p. 42, pl. 1, figs. 30-32; pt. 2, p. 85,
pl. 4, figs. 34, 35; 1944, vol. 39, no. 3, pt. 2, p. 89, pl. 7, figs. 7, 8.—H OFEER,
1951, Siboga-Exped., Mon. IVa, pt. IIT, p. 316, text figs. 214-218.—SacaL
and Derovnee, 1957, Boc. Géol. France, Mém. No. 78, p. 46, pl. 20, fig. 5.

This species was described from off the Philippines in 494 fathoms.
It is rare but present in numerous deep-water samples of the present
collections.

The specimens of Ceratobulimina that have been separated into
species are very similar in appearance; a monographic study of the
genus undoubtedly would result in the combining of some that are
now regarded as specifically distinct. Nevertheless, C. pacifica is, for
the present at least, regarded as distinguishable by its more globular
and inflated test with individually bulging chambers and by its dis-
tinct and elongate aperture that extends as a straight slit into the
apertural face. Among the 22 specimens found in the present collec-
tions, all were coiled dextrally. This feature seems, from the pub-
lished illustrations, to be true of all but a few Eocene specimens in
this genus.

In addition to its Recent occurrences, the species has been recorded
from the Miocene of the Dutch East Indies and France.

Genus GEMINOSPIRA Makiyama and Nakagawa, 1941
GEMINOSPIRA CONVOLUTA (Willlamson)

Bulimina pupoeides var. convoluta Wirriassow, 1858, Recent Foraminifers of Great
Britain, p. 63, pl. 5, figs. 132, 133.

Bulimina conveluts WiLLiamson.—Bravoy, 1884, Rep. Voy. Challenger, Zoology,
vol. 9, p. 409, pl. 113, fig. 6.

Paeudobuliming convolula (WiLniamson).—Sawp, 1949, Cushman Lab. Foram.
Res. Bpee. Publ. 26, p. 26, pl. 4, fig. 4.

Geminospira simaensis Magivama and Nakacawa, 1941, Journ. Geol. Soc.
Japan, vol. 48, no. 572, p. 30, text figs. 3-5.

Pseudobuliming simaensis (Maxivama and NaaGawa).—Asawo, 1050, Tllustr.
Cat. Japanese Tert. Smaller Foram., pt. 2, Buliminidae, p. 2, figs. 5-7; 1958,
Sei. Rep. Tohoku Univ., ser. 2 (Geol.), vol. 29, p. 13, pl. 3, figs. 14, 15.
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Geminospira bradyi Benmuoes, 1952, Minist. Minas ¢ Hidroearbures Bol. Geal.,
vol. 2, no. 4, p. 178, pl. 13, fig. 7—Gramam and MILITANTE, 1959, Stanford
Univ. Publ,, Geol. S¢i,, vol. 6, no. 2, p. 90, pl. 13, fig. 16.

Pseudobulimina sp.—Cosnuax, Toon, and Posr, 1954, U.8. Geol. SBurv. Prof.
Paper 260-H, p. 350, pl. 87, fig. 20.

Three small (about 0.25 mum. in length) specimens were found at
Albatross station H3708, 687 fathoms, in the Marquesas Islands.

The nomenclature of this form is complicated by several factors.
In the first place, it is not generally agreed but is a matter of opinion
and judgment that species described under the names of convoluta,
simaensis, and bradyi are all the same species. To me it seems likely
that they are. This opinion is based on the observed variability
among specimens from individual samples where the genus has been
found.

In the second place, the assignment of this species to the little-
known and little-used genus Geminospira, instead of to Pseudo-
bulimina, is necessary in view of the fact that the type species of
Pseudobulimina (Bulimina chapmani Heron-Allen and Earland) and
Ceratobulimina (Rotalina contraric Reuss) seem to be generically
indistinguishable, and thus Pseudobulimina Earland, 1934, falls into
synonymy with Ceratobulimina Toula, 1915. Although probably
belonging in the family Ceratobuliminidae by virtue of its aragonitic
wall, Geminospira is clearly distinet from the genus Ceratobulimina,
which iz a close-coiled form without supplementary chambers.

Incidentally, another genus, Cerobertina Finlay, 1939, is involved
in this problem. Judged only on the basis of descriptions and illus-
trations, Cerobertina may be a prior synonym of Geminospira. If so,
the former would supercede the latter; however, until this can be
determined, it seems preferable to use the generic name Geminospira.

This species apparently has a worldwide distribution. Records
represented by the above synonymy include areas off the British Isles,
the Red Sea, the Pliocene to Recent of Japan, Torres Straits, off the
Philippines, and in the Marshall Islands.

PLANKTONIC FAMILIES

Family GLOBIGERINIDAE
Genus GLOBIGERINA d'Orbigny, 1826
GLOBIGERINA BULLOIDES 4" Orbigny
Prate 24, Ficurs 1

Globigerina bulloides p'ORBIGHY, 1826, Ann. Sci. Nat., vol. 7, p. 277;1828, Mod#les’
nos. 17 (young) and 76 (adult)—Cusmax, 1941, Contr. Cushman Lab®
Foram, Res., vol. 17, p. 38, pl. 10, figs. 1-13—Brapssaw, 1959, Contr
Cushman Found. Foram. Res., vol. 10, p. 33, pl. 6, figs. 1-4.
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This cosmopolitan species is represented only by scarce individuals
at a few stations, The specimens have 4 chambers per final whorl,
and the chambers are nearly globular in shape with little increase in
size a8 added. The sutures are indented and the periphery lobulate.
The aperture is rather wide, opening into the umbilicus, often with
the apertures of previous chambers still visible within the umbilicus.

Rare specimens of Globigerina hezagona Natland are similar to
G. bulloides and ean be confused with it, but they are separable on
the basis of a coarsely cancellate wall surface.

GLOBIGERINA CONGLOMERATA Schwager
Prate 24, Figune 3

Globigerina conglomerala Scawacer, 1866, Novara-Exped., Geol. Theil, vol. 2, p.
235, pl. 7, fig. 113.—GatLoway and Momrey, 1929, Bull. Amer. Paleont.,
vol. 15, p. 9, pl. 3, fig. 7—BrceMann, 1954, Eclogae Geol. Helvetiae, vol.
46, no. 2, 1953, p. 391, pl. 25, figs. 6-9; text fig. 15 —KrenreLy, 1954,
B. P. Bishop Mus. Bull. 211, p. 70, pl. 9, fig. 10.—Covon and MuraoUr,
1955, Publ. Serv. Carte Géol. Algérie (new ser.), bull. no. §, p. 265, pl. 2,
figs. 1-6; pl. 4, figs. 7-9.—Covon, 1956, Real Acad. Ciencias Aries Barcelona
Mem., vol. 32, no. 5, p. 90, pl. 16, figs. 4-10.—Haax, 1956, Palacontographica,
vol. 107, pt. A, p. 171, pl. 16, figs. 12, 13.—Brapsaaw, 1959, Contr. Coshman
Found, Foram. Res,, vol. 10, p. 33, pl. 6, figs. 6, 7—Banner and Brow,
1860, Contr. Cushman Found. Foram. Res., vol. 11, p. 7, pl. 2, figz. 3.—Toob,
1664, U.5. Geol. Surv. Prof. Paper 260-CC, p. 1080, pl. 201, figs. 8, 0.

Globogquadrina conglomeratn (ScawaoeR).—PAREER, 1962, Micropaleontology, vol.
8, p. 240, pl. 6, figs. 11-18.

Globigerina venezuelana HepeEra, 1937, Journ. Paleont., vol. 11, p. 681, pl. 02,
fig. 7—Cuosaman and Starwrortm, 1945, Cushman Lab. Foram. Res. Spee.
Fubl. 14, p. 67, pl. 12, fig. 13.—BTainrorrn, 1948, Journ. Paleont., vol. 22,
p- 118, pl. 25, figs. 26-28—Bermuppz, 1940, Cushman Lab. Foram. Res.
Epec. Publ. 25, p. 280, pl. 21, figs. 39, 40.—p8 Gaowa and Corom, 1850,
Instit. Invest. Geol.,, ‘Lucas Mallada,” Madrid, p. 379, text fiz. 4, figs.
31-35; text fig. 13, figs. 57, 58 —Brcrsmany, 1954, Kelogae Geol. Helvetina,
vol. 46, mo. 2, 1853, p. 392, pl. 25, figs. 12, 13; text fig. 17—Hamivron,
1953, Journ. Paleont., vol. 27, p. 223, pl. 30, fig. 31.—PnLEcER, PARKER, and
Peirsox, 1953, Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no.
1, p. 14, pl. 1, figs. 24, 25.—Covom, 1954, Instit. Geol. Min. Espafin Bol.,
vol. 66, p. 208, pl. 11, figs. 24-28—Ws=iss, 1955, Micropaleontology, vol. 1,
p- 310, pl. 2, figs. 15-20—Drooser, 1956, Micropaleontology, vol. 2, p.
190, pl. 1, fig. 13.—Bowwr, 1957, U.8. Nat. Mus. Bull. 215, p. 110, pl. 23,
figs. 6-8; p. 164, pl. 35, figs. 16, 17.—Becker and Dusexeunry, 1958, Cush-
man Found, Foram. Res. Spec. Publ. 4, p. 44, pl. 6, fig. 1.—Drooakr and
Magwg, 1959, Micropaleontology, vol. 5, p. 277, pl. 1, fig. 3.—HamivTon
and Rex, 1859, U.8. Geol. Surv. Prof. Paper 260-W, p. 792, pl. 253, figs.
15, 16.

Globigerina eximia Toop, 1957, U.5. Geol. Burv. Prof. Paper 280-H, p. 300, pl.
78, fig. 8.

Globigering altispira Cusmuax and Toop (mot CusamaN and Jamvis), 1954,
Cushman Lab. Foram. Res. S8pec. Publ. 15, p. 86, pl. 11, figs. 11, 12,

T29=01 810
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This distinetive species oceurs in only a few of the deeper samples
from the southwest Pacific. The speecies is characterized Dby its
relatively large size, compact form, and coarsely cancellated wall,
As has been previously discussed (Todd, 1964, p. 1080), the separation
between (lobigerina conglomerate and G, venezuelana Hedberg secins
a haphazard and artificial one, based chiefly on whether the adult
whorl is composed of 3 or 4 chambers; therelore, I believe it best to
combine them as one species under the earlier name.

@. conglomerata, described from the Pliocene of Kar Nicobar [Car
Nicobar Island], has been found in plankton tows in the Pacific and,
as o fossil, appears to extend back into the Eocene. It seems to have
a worldwide distribution in the equatorial belt.

CGLONMGERINA DIGITATA Brady

Globigerina digitals Brapy (part), 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p. 599, pl. 80, figs 6-10 (not pl. 82, figs. 6, 7).—PnLEGER, PargEr, and PEmn-
sox, 1953, Rep. Bwedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 12,
pl. 1, figs. 9, 10.—ParEer, 1258, Rep. Swedish Decp-Sea Exped., 1947-48,
vol. 8, fasc. 2, no. 4, p. 276, pl. 5, fig. 8.

Hastigerinella digitala (Brapy)—Boutr, Lozeuich, and Tarpar, 1957, TU.B.
Nat. Mus. Bull. 215, p. 32, pl. 5, fig. 3.

Globorotalia (Hastigerinella) digitala (Brapy).—DBaxyer and Brow, 1959, Paleon-
tology, vol. 2, pt. 1, p. 16, text fig. de.

Cloborotalia (Beella) digitate (Bravy) —Banwver and Brow, 1960, Micropaleon-
talogy, vol. G, no. 1, p. 26, text fig. 11.

This is apparently a rare but cosmopolitan species in the equa-
torial regions of the oceans. It is not easily confused with other
species, being recognized by its rather high-spired coiling on one side,
while on the other side its rather large and high-arched aperture ex-
tends to and beyond the peripheral plane so that the aperture is often
visible as a sharp indentation into the outline of the test.

Only single specimens of this distinctive species were found in
seven of the present samples.

GLOBIGERINA EGGERI Rhumbler
PrLate 24, Froune 2

Globigerina eggeri Ruvmsren, 1901, Nordische Plankton, pt. 14, Foraminiferen,
p. 19, text fig. 20.—Bransnaw, 1959, Contr. Cushman Found. Foram. Res.,
vol. 10, p. 85, pl. 6, fgs. 5, 8-10.—Baxwer and Brow, 1960, Contr, Cushman
Found. Foram. Res,, vol. 11, p. 11, pL. 2, fig. 4.

Globigerina dubia Braoy (not Eceen), 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p. 585, pl.. 79, fig. 17.

(Hlabigerina crelacea Braoy (not o'Orriony), 1884, Itep, Voy. Challenger, Zoology,
vol. 9, p. 596, pl. 82, fig. 10.

(Hobigering  subcrelacea Lomxickr, 1901, Akad. Umiej. Krakowie, parl 2,
p. 57.—Cosmuax, Toop, and Posr, 1954, 1.8, Geol. Surv, Prof. Paper 260-1,
p. 368, pl. 91, fig. 1.
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Globigering suberctacen Cuarmax, 1002, Journ. Linnesn Soe., Zoology, vol. 28,
P 404 (list); p. 410, pl. 36, fg. 16,

This cosmopolitan species occurs at numerous stations but is never
very common.  Its chief distinguishing feature is its eancellated wall,
The number of chambers per final whorl varies between 5 and 7. The
inner coil of earlier chambers is low and inconspicuous. The
whole test presents a robust and compact appearance. The um-
bilicus is open and deep with the aperture opening into it but obseured
by the edge of the final chamber extending overit. The final chamber
1s characteristically smaller than the others in the adult whorl and
somewhat projecting downward and inward over the umbilicus. Ag
adults there is not much likelihood of confusion between this species
and others that oceur with it.

GLODBIGERINA HEXAGONA Natland

Globigering hezagona NaTuawp, 1038, Seripps Instit. Oceanography Bull,, Tech.
Ser., vol. 4, no. 5, p. 149, pl. 7, fig. 1.—PuLEcER, Panker, and Pemsow,
1953, Rep. Swedish Deep-Sea Exped., vol, 7, Bediment Cores, no. 1, p. 12,
pl. 1, figs. 13, 14.—Brapsaaw, 1959, Contr. Cushman Found, Foram. Res.,
vol. 10, p. 36, pl. 6, figs. 11-15.

This species, originally desecribed from deep water off southern
California, has been reported also from deep-sea cores in the North
Atlantic and from plankton tows in the Pacific. Tt is known glso
as a fossil under the names of Globorotaloides suteri Bolli and possibly
G. variabilis Bolli (1957a, p. 117, pl. 27, figs. 9-20; 1957b, p. 166,
pl. 37, figs. 10-12), probably extending back as far as the Eocene.
It scems never to oceur more than rarely.

In the present material, rare specimens were found in cight of the
samples. Their distinguishing characteristics are the flat dorsal

surface, strongly lobulated periphery, and the coarsely cancellated
wall.
GLOBIGERINA RUBESCENS Holker

Globigerina rubescens Horrer, 1056, Skrift. Univ. Zool. Mus., Kghenhavn, vol.
15, p. 234, pl. 35, figs. 18-21,

This minute species undoubtedly is represented more abundantly
and widely in the southeastern Pacific than the few present records
would indicate. Because of its small size (maximum diameter about
0.25 mm), it is overlooked frequently or aven lost during the prepara-
tion process,

Globigerina rubescens was described from the castern part of the
Malayan Archipelago. Tt is distinguished by its simple structure
with high-arched and proportionally large aperture. It is typically
but not invariably pink.
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Genus GLOBIGERINOIDES Cushman, 1927
GLOBIGERINOIDES CO NGLOBATUS (Brady)
Puate 25, Fiours 3
Glabigerina conglobala Brany, 1584, Rep. Voy. Challenger, Zoology, vol. 9, p. 603,
pl. 80, figs. 1-5; pl. 82, fig. 5 —PBanner and Boow, 1960, Contr. Cushman
Found. Foram. Res., vol. 11, p. G, pl. 4, fig. 4.
Globigerinoides conglobalus (Bravy) —Bransuaw, 1959, Contr. Cushman Found.
Foram. Res., vol. 10, p. 40, pl. 7, figs. 5, .

This cosmopolitan species is well represented in the present material
and is found abundantly in a number of the samples.

Globigerinoides conglobatus is characterized by the flattening of its
chambers, resulting in an approximately cubical shape of the test,
and by its decply incised sutures, resulting in a more or less fissured
appearance to the test, in some instances reminiscent of the genus
Sphaeroidinella. The apertures of Globigerinoides conglobatus, unlike
those of G. ruber and @. elongatus, are low slits opening into the fissures
rather than high arched openings that are clearly visible from the
exterior.

A few specimens (inappropriately few and glmost too large to be
sure they are immature stages), nevertheless, are included here as
immature stages of G. conglobatus. They are coiled in a flat coil, and
the dorsal apertures, if any, are quite inconspicuous. The umbilical
side of the test shows a widely open umbilicus, but the aperture is
very small, low and slitlike, not large and arclied as in @lobigerina
bullzides. Presumably, il these can be regarded as immalure stages,
the final chamber would have been added directly over this open
umbilical area, to appear flattened and beret-like on top, and with
sovernl apertures around its edge. The specimens illustrated as
Globigerinoides sp. from Pacific plankton samples (Bradshaw, 1959,
p. 42, pl. 7, figs. 16, 17) seem to represent these immature, or (perhaps
better) incompleted, individuals of G. conglobatus. This possibility
was suggested by Bradshaw (idem, pp. 40, 42) in his discussion of
. conglobatus.

GLOBIGERINOIDES ELONGATUS (d"Orbigny)

Globigering elongata v'Orriany, 1826, Ann. Sci. Nat., vol. 7, p. 277 —FonNAsINI,
1800, Mem. Accad. Sci. Istit. Bologna, ser. 5, vol. 7, p. 583, pl. 3, figs. B-10.—
Banwer and Brow, 1960, Contr. Cushman Found. Foram. Res., vol. 11, p. 12,
pl. 3, fig. 10.

Globigerinoides elongatn (’Ormicyy).—Crsmuaxn, 1041, Contr. Cushman Lahb.
Foram. Res., vol. 17, p. 40, pl. 10, figs. 20-23; pl. 11, fig. 3.—CusuMan,
Toop, and Posr, 1954, 11.8. Geol. Burv. Prof. Paper 260-H, p. 368, pl. 91
fig. 5—AGIP Mixgraria, 1957, Foraminiferi Padani, Milan, pl. 46, fig. 2:

A few specimens occurring together with the other planktonics are
placed in this species, which was described from the Adriatic Sea near
Rimini.
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In size it is similar to Globigerinoides ruber but differs in its flattened
chambers and its consequently compact and inconspicuous spire. In
its rough wall surface and in the flattening of its chambers, it is similar
to (. conglobatus but from this species it is distinguished easily by its
high-arched apertures and its significantly smaller size. The height
of its spire is variable and, as Banner and Blow (1960a, p. 13) have
pointed out, is probably of neither taxonomic nor stratigraphic value.
What characterizes the species is the appearance of asymmetry in the
position of the aperture, the asymmetry being a result of the flattening
of the chambers.

GLOBIGERINOIDES RUBEIR (d"Orbigny)
Prare 25, Fioure 6

Globigering rubra o'Oreiony, 1839, in DE La Sagna, Hist. Physig. Pol. Nat.
Cuba, Foraminiferes, p. 82, pl. 4, figs. 12-14.—Baxner and Brow, 1960,
Contr. Cushman Found. Foram. Res., vol. 11, p. 19, pl. 3, fig. 8.

Globigerinoides rubra (p'Omrsrowy).—Cusaumaw, 1945, Contr. Cushman Lab.
Foram. Res., vol. 21, p. 75, pl. 12, figs. 6, 9.—Brapsaaw, 1950, Contr. Cush-
man Found. Foram. Res., vol. 10, p. 42, pl. 7, figs. 12, 13,

This species, like most of the planktonics, is also a cosmopolitan
one in the warmer waters of the oceans. It is found in many of the
samples studied but is usually not very common.

It is characterized by a spinose rather than cancellated wall, by
rounded rather than flattened chambers, and by high-arched and
symmetrically placed apertures. Its spire is variable in height, and
its average size is relatively smaller than the other species in this
genus: Globigerinoides sacculifer, @. conglobatus, and @. elongatus.

GLOBIGERINOIDES SACCULIFER {Brady)
Prare 26, Figure 4

Globigerina sacculifera Brapy, 1884, Ttep, Voy. Challenger, Zoology, vol. 9, p. 604,
pl. 80, figs. 11-17; pl. 82, fig. 4 —Baxxer and Brow, 1960, Contr. Cushman
Found. Foram. Res., vol. 11, p. 21, pl. 4, figs. 1, 2.

Globigerinoides sacculifer (Brapy).—Brapsiaw, 1959, Contr. Cushman Found.
Foram. Res., vol. 10, p. 42, pl. 7, figs. 14, 15, 18

One of the best-known and most easily recognized of the cosmo-
politan planktonic species, Globigerinoides saceulifer is found in most
of the samples studied and is common to abundant in most of them.

Specimens are typical, having the distinctive cancellated surface by

which this species is best recognized. In samples where the species

is abundant, individual specimens can be found that are representative
of nearly every degree of development in this species. Moreover,
because of its open coiling, one can observe clearly what the appear-
ance of any individual specimen would have been before its last, its
penultimate, its third-from-last, its fourth-from-last, etc., chamber
was added. In so doing, one sees the sequence from Globigerinoides
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trilobus (Reuss) (essentially rectangular and 3-lobed, with the sutures
at right angles and with the supplementary dorsal and ventral aper-
tures at their junctions) through the progressive stages as the final
chamber is slightly elongated, is slightly flattened, and is set at a slight
angle (downward) from the dorsal surface. In addition to observing
these progressive stages in a single individual, one finds (as if they
were incomplete individuals) examples of each of these various stages.
It would seem inappropriate to separate them as subspecies, and they
are regarded, therefore, as merely forms of the species Globigerinoides
sacculifer.
GLOBIGERINOIDES SACCULIFER FISTULOSA (Schabert)
Prate 26, Frgure 3

Globigerine fistulose SceuBERT, 1910, Verh. Geol. Reichs., no. 14, p. 324, text
fiz. 2—Scavnsnt, 1911, Abh. Geol. Reichs., vol. 20, pt. 4, p. 100, text
fig. 13.

Globigerinoides sacculifera (H. B. Bravy) var. fislulosa (Scovnent).—Cosuman,
1933, Cushman Lab. Foram. Res. Spec. Publ. 5, pl. 34, fig. 6.—BoomGAART,
1049, Thesis, Univ. Utrecht, p. 141, pl. 10, fig. T—Cuosaman, Toop, and
Poer, 1954, 11.8. Geol. Surv. Prof. Paper 260-H, p. 3060, pl. 91, fig. 13.—
Hamcroy and Rex, 1959, U.5. Geol. Surv. Prof. Paper 260-W, p. 702, pl.
254, fig. 14.

Globigerinoides sacculifer fistulosa (Scmusprt).—Toop, 1964, U.8. Geol. Surv.
Prof. Paper 260-CC, p. 1084, pl. 200, fig. 6.

Only six specimens of this distinctive subspecies of Globigerinoides
sacculifer were found in the present material. The four Albafross
samples in which they occur are all suspect as to their strictly Recent
origin; three of them contain manganese and the fourth voleanic
particles.

The most abundant recorded oceurrence of this subspecies seems
to be in a short deep-sea core taken off Eniwetok in the Marshall
Islands, where the fistulosa-bearing section was interpreted to be of
Plioeene or Pleistocene age.

Specimens of @. sacculifer showing fistulose outgrowths on their
final chambers have never been reported from plankton and there have
been no verified Recent occurrences of this form. It is, therefore,
believed to have been a short-lived offshoot from G. sacculifer ss.,
which may prove to be a useful marker in the late Cenozoic or
Quaternary.

Genus GLOBIGERINELLA Cushman, 1927
GLOBIGERINELLA AEQUILATERALIS (Brady)
Prate 25, Fioures 4, 5

Globigerina aequilateralis Bravy, 1884, Rep. Voy. Challenger, Zoology, vol. 9,
p. 605, pl. 80, figs. 18-21.
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Gloligerinella acquilateralis (Buany) .- -Brapemaw, 1050, Contr. Cushman Found.
Foram. Res., vol. 10, p. 38, pl. 7, figs. 1, 2—Toop, 1964, U.B. Geol. Surv.
Prof. Paper 260-CC, p. 108G, pl. 200, fig. 5.

Giloborotalin ebesn Bovtx, 1957, U.S. Nat. Mus. Bull. 215, p. 119, pl. 20, figs. 2,
d—Brow, 1059, Bull. Amer. Palcont., vol. 39, no. 178, p. 218, pl. 19, fig.
124 —Hamwrex and Rex, 1959, U.8. Geol. Surv. Prof. Paper 260-W, p.
701 (ftn.), pl. 253, fig. 14—Jenkins, 1960, Micropaleontology, vol. 6, p.
a4, pl. 5, Ag. 2.

Globigerina obesa (Boww).—Toop, 1964, U.8. Geol. Surv. Prof. Paper 260-CC, p.
1079, pl. 202, fig. 4.

Hastigerinn (Hastigerina) siphonifera (0'OnpreNy).—Bavxen and Brow, 1960,
Micropaleontology, vol. 6, p. 22, text figs. 2, 3.

Globigerinella siphonifera (0'Onpiexy) —Panken, 1962, Micrapaleontology, vol. 8,
p. 2258, pl. 2, fips. 22-28,

This well-known and widely distributed species oceurs in most of
the deeper-water samples and is common or abundant in many of
them,

The wall is densely hispid. The coiling is planispiral in the adult
with some tests so loosely coiled that the wmbilical area appenrs
open from side view and with other tests so tightly coiled that the
aperture virtually is obscured by the inflated final chamber. In
some specimens, it is possible to observe the initial coiling on one
side within the depressed umbilicus. And in a few individuals, the
test is clearly evolute on one side with the coil of early chambers
raised above the plane of coiling. The identity of these specimens,
formerly separated as Globorotalia (and Globigerina) obesa, with
Globigerinella aequilateralis can be seen by the densely hispid wall
and the low slitlike aperture extending into the umbilicus on the
involute side, as well as by the presence of individuals ghowing all
gradations between the two forms (see Parker, 1962, pl. 2, fips. 22-28),
Globorotalia obesa, described from the Miocene of Trinidad and re-
corded from the Miocene and Plioeene of Venezuela and the Miocene
of Australia and of Sylvania Guyot in the Central Pacific, is regarded,
therefore, as a synonym of Globigerinella acquilateralis.

The more tightly coiled specimens in this species have been sep-
arated under the name var. involuta by various authors. The validity
of this distinetion has been discussed (Todd, 1964, p. 1086); it seems
to be not worthy of taxonomic recognition.

GLOBIGERINELLA ADAMSI (HBanner and Blaw)
Prate 26, Fiounes 1, 2

Hastigerina (Bolliella) adamsi Basxen and Brow, 1050, Palacontology, vol. 2,
pt. 1, p. 13, text figs. da-d.—Baxxer and Brow, 1960, Micropaleontology,
vol. 6, no. 1, p. 24, text figs. 4a-c.

Globigerina digitala Brapy (part), 1884, Rep. Voy. Challenger, Zoology, vol. 9
p. 599, pl. 82, figs. 6, 7 (not pl. 80, figs. 6-10).
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Hasligerinella digitata (Bravy) —Cusnuax, Toop, and Posr, 1954, U.5. Geol.
Surv. Prof. Paper 260-H, p. 369, pl. 91, figs. 9, 10.

Globigerinella sp.—DBrapsnaw, 1958, Contr. Cushman Found. Fornm. Res., vol.
10, pt. 2, p. 38, pL. 7, figs. 3, 4.

This species is found rarely at a few of the deep-water stations.
Tt seems related to Globigerinella aequilateralis in its planispiral coiling
but is distinguished by the radial elongation of chambers, becoming
progressively greater as the chambers are added, so that the final
several chambers may be as much as three times as long as wide and
in some instances may be pointed at their outer ends.

Genus GLOBIGERINITA Bronnimann, 1951
GLOBIGERINITA GLUTINATA (Egger)

Globigerina glulinala Eccen, 1803, Abhandl. Akad. Wiss. Mimnchen, Math.-
naturhist. Abt., Cl. 2, vol. 18, p. 371, pl. 13, figs. 19-21.—RAUMBLER, 1911,
Ergebnizse Plankton-Exped. Humboldt-Stiftung, vol. 3, p. 145-149, plL
29, figs. 14-26.

Globigerinita glutinala (Ecoer).—FPHLEGER, Pareenr, and Pmirsow, 1953, Rep.
Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 16, pl. 2, figs.
12-15.—BrapsEaw, 1959, Contr. Cushman Found, Foram. Res., wvol. 10,
p- 40, pl. 7, figs. 7, 8.

A more complete synonymy may be found in Todd (1964, Us.
Geol. Surv. Prof. Paper 260-CC, p. 1085).

Rare specimens of this well-known and widely distributed species
are found in & few of the samples. The species is distinguished by
its more finely spinose wall, low-arched apertural openings, and
smaller-than-average size for planktonic Foraminifera.

GLOBIGERINITA HUMILIS (Brady)
PraTe 25, Figunes 1, 2

Truneatuling humilis Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. B, p. 665,

pl. 94, fig. 7.
Valpulineria of. humilis (H. B. Brapy).—PaLeceR and Parger, 1951, Geol. Soc,

Amer, Mem. 46, pt. 2, p. 25, pl. 13, figs. 9, 10
Valpulineria humilis (H. B. Brapy)—PHLEGER, PARKER, and Pemmsow, 1953,
Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 40, pl. 8,

figs. 31, 32.
Globigerina lameliosa TERQUEM.—RuumsLER, 1911, Ergebnisse Plankton-Exped.

Humboldt-Stiftung, vol. 3, p. 149, pl. 30, figs. 1-6.
Globigerinila parkerae Loenuice and Tarpax, 1057, Journ. Washington Acad.

Sei., vol. 47, no. 4, p. 113, text fig. L.

This minute species (greater dimension about 0.2 mmm.) appears to
be a cosmopolitan species in the deeper water of the oceans. Probably
overlooked often because of its small size, it ig found in most of the
present samples and is abundant in many of them.

Number of chambers per final whorl is 6 or 7 (rarely 8), and the
periphery is either smooth or slightly lobulated toward the last-formed
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chambers, The test is flattened. The dorsal and ventiral surfaces
are slightly and about equally convex, the dorsal spire being low and
indistinet and the ventral digitate lobes extending inward to cover
the umbilical region. The wall is neither spinose nor smooth and
polished but has a rather roughened surface, giving it a sugary texture.

Genus ORBULINA d'Orbigny, 1839
ORBULINA UNIVERSA ' Orblgny

Orbulina universa p'OnBrany, 1839, in Banzen-Weps and Berruevor, Hist.
Nat. {les Canaries, Paris, vol. 2, pt. 2, Foraminiféres, p. 123, pl. 1, fig. 1.—
Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 608, pl. 78; pl. 81,
figs. 5-26; pl. 82, figs. 1-3.—Bravsaaw, 1959, Contr. Cushman Found,
Foram. Res., vol. 10, p. 49, pl. 8, figs. 17, 18.

This well-known cosmopolitan species is found in most of the
deep-water samples, usually fairly commonly. The diameter of the

adults is about 0.8 mm. No bilocular individuals were noted,

Genus PULLENIATINA Cushman, 1927
PULLENIATINA OBLIQUILOCULATA (Parker and Jones)
PraTe 27, Froungs 2-4

Pullenia obliguiloculata Parger and Jowes, 1805, Philos. Trans., p. 368, pl. 19,
fig. 4.

Puﬂeﬂgfm!iﬂu obliquiloculata (PargEr and Jowes)—Brapsmaw, 1959, Contr.
Cushman Found. Foram. Res., vol. 10, p. 49, pl. 8, figs. 19, 20.—Tobn,
1964, U.5. Geol. Surv. Prof. Paper 2060-CC, p. 1089, pl. 289, figs. 2, 3.

This well-known and cosmopolitan species occurs in association with
the other planktonics in many of the deep-water samples and is com-
mon or abundant in many of them.

Its highly polished wall is one of ita distinguishing characteristics.
Immature individuals often lack this smooth surface, however, and
in those specimens the distinguishing feature seems to be the broad
low aperture with inward-curved lips.

Genus SPHAEROIDINELLA Cushman, 1927
SPHAEROIDINELLA DEHISCENS (Parker and Jonea)
PraTse 20, Fioures 5, G
Sphacroiding dehizcens Panger and Jowes, 1865, Philos. Trans., p. 369, pl. 189,
fig. 5—Brapy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 621, pl. B4,

figs. 8-11.
Sphacreidinella dehiscens (Parger and JoNes).—Bravspaw, 1959, Contr. Cush-

man Found. Foram. Res., vol. 10, p. 49, pl. 8, figs. 21-23.

Sphaeroiding bulloides p"OnpioNy var. dehizcens Panken and JoNEs—BANNER
and Brow, 1860, Contr. Cushman Found. Foram. Res., vol. 11, p. 235, pl. 7,
fig. 3.
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Like the planktonics with which it is associated in these samples,
this is a cosmopolitan species in the deeper water of the world's oceans.
It is distinguished by its fissured appearance and its smooth surface
with translucent wall, through which the coarsely perforate and can-
cellated surface of the immature stages are visible.

The degree of fissuring (widely open or barely fissured) and the
shape of the whole test (smoothly spherical, nearly bispherieal, or
slichtly bulging) shows a wide range of variability in the present
material.

Genus CANDEINA d'Orbigny, 1839
CANDEINA NITIDA d'Orbigay
Prate 27, Fiooee 1

Candeina nitide p'ORBIGNY, 1839, in DE La Sacra, Hist, Physiq. Pol. Nat. Cuba,
Foraminileres, p. 108, pl. 2, figs. 27, 28.—Brapsaaw, 1059, Contr. Cushman
Found. Foram. Res., vol. 10, p. 32, pl. 7, fig. 19,

This species occurs in a few samples, sometimes rather commonly.
Orthodox specimens are coiled in a high spire but in many of the
present specimens the spire is obscure and the whole test rather ab-
normally shaped. The wall is characteristically smooth, thin, and
translucent, and in the adult the aperture consists of the su tural pores.

Genus HASTIGERINA Thomson, 1876
HASTIGERINA PELAGICA {d'Orbigny)
Prate 26, Fioure 7

Nonioning pelagica p'Onniany, 1839, Voy. Amdér. Mérid, vol. 5 pt. 5,
Foraminiféres, p. 27, pl. 3, figs. 13, 14.

Hastigerina pelagica b'ORBIGNY, 8p.—BRADY (part), 18384, Rep. Voy. Challenger,
Zoology, vol. 9, p. 613, pl. 83, figs. 1-4, G (not figa. 5, 7, 8).—Brapsuaw,
1059, Contr. Cushman Found, Foram. Res., vol. 10, p. 47, pl. 8, figs. 14, 15.

Hastigerina (Hasligerina) pelagica (p'ORBIGNY) emended.—Bannenr and Brow,
1060, Micropaleontology, vol. 6, p. 20, text fig. 1.

Hastigering murrayi Tromson, 1876, Proe. Roy. Soe. London, vol. 24, p. 534,
pls. 22, 23—Bocut, Lomsuich, and Taprax, 1957, U.5. Nat. Mus. Bull.
215, p. 29, pl. 3, figa. 1-3.

Single specimens were found in Albafross stations H3823,
H3919, and 3937, in the Tuamotu Archipelago, at depths of 782,
1,494, and 1,688 fathoms respectively. The species appears to be
distributed widely but nowhere abundantly.

Banner and Blow (1960b, pp. 25-26) discuss the distinctions between
this species and the closely related species Hastigerinella digitata
(Rhumbler), concluding that the distinctions are of generic importance.
Although I regard this conclusion as subject to considerable doubt,
solution of this question is not of immediate concern. It is sufficient

here to say that the three specimens from the present material fall
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into the group of specimens not showing bifurcation of chambers or
bifocal concentration of spines.

Family GLOBOROTALIIDAE

Genus GLOBOROTALIA Cushman, 1927
GLOBOROTALIA (TURBOROTALIA) FINIANA (Cushmun)
Prare 27, Fraure 5

Eponides fijiana Cusuman, 1933, Contr. Cushman Lab, Foram. Res., vol. a9,
p. 80, pl. 9, fig. G.

This species is represented by only six specimens (four from the
type locality, 12 fathoms at Nairai, Fiji, and two from 7 fathoms at
Rotonga), but all are alike and quite distinetive.

None of the specimens show the apertural opening clearly; the
scalloped apertural edge originally described eannot now be confirmed.
It appears more likely that the aperture is a narrow elongate opening
extending from umbilicus to periphery,

The distinet porosity and thinness of the wall of the entire test
suggests a planktonic rather than benthonic habit. It seems unlikely
that it will be found in the oceanic planktonic assemblages, but it
may be a floating form, like species of Tretomphalus, inhabiting
protected areas within atolls or behind coral reefs.

The chambers are less globular than in Globigering and more so
than in Globorotalia. The species is placed in the subgenus Turbo-
rotalia, which stands in the hiatus between these two planktonic
genera. The umbilicus is open and slightly depressed. The ventral
sutures are somewhat indented. The dorsal sutures are slightly
limbate, especially toward the center, and the outer whorl of chambers
tends to stand up around the central part of the dorsal surface. The
peripheral spines are little more than pinched-together, drawn-out
portions of the final whorl of chambers,

GLOBOROTALIA HIRSUTA (d' Orbigny)
Prate 27, Flavee 6

Rolalina hirsulo ©'Omrmiony, 1839, in Bameer-Wenn and BerTEELOT, Hist-
Nat. Tles Canaries, Paris, vol. 2, pt. 2, Foraminiféres, p. 131, pl. 1, figs. 37-30.

Globorotalia hirsuta (0’Omsieny)—CusEman, 1931, 1U.8. Nat. Mus. Bull. 104,
pt. 8, p. 99, pl. 17, fig. 6.—PrLecER, Panken, and Prirsow, 1953, Rep.
Swedish Decp-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 19, pl. 4, figs. 1-4.

Pulvinulina canariensis p'Onpioyy, sp.—Brapy, 1884, Rep. Voy. Challenger,
Zoology, vol. 8, p. 692, pl. 103, figs, 8, 0.

Rare specimens referable to this species were found at only a few
isolated stations. They are distinguishable from Globorotalia punetu-
lata, their closest relative, in their flattened and biconvex (rather
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than planoconvex) test, and in their sutures being slichtly more
curved. 'The outline of the test is rounded and lobulated rather than
squarish. In addition, this species seems never to develop as coarse
a granulation on the wall as does G. punctulata.

GLOBOROTALIA CRASSAFORMIS (Galloway and Wissler)

Globigering crassaformis Garroway and Wissuer, 1027, Journ. Paleont., vol. 1,
p. 41, pl. 7, fig. 12,

Globorotalia crassaformis (Garcoway and WissLEr).—PARKER, 1962, Micro-
paleontology, vol. 8, p. 235, pl. 4, figs. 17, 18, 20, 21,

Pulvinulina crassa p’Orsrasy, sp—Brapy, 1884, Rep. Voy. Challinger, Zoology,
vol. 9, p. 694, pl. 103, figs. 11, 12,

Globorotalia punctulata (p'OrEieny).—PALEGER, Panser, and Prirson, 1053,
Rep. Swedish Deep-Sea Exped., vol. 7, Sediment Cores, no. 1, p. 20, pl. 4,
figs. 8-12.

This species apparently has a worldwide distribution although it
is never found abundantly. In the present material it is found in
about a quarter of the deep-water samples.

Specimens exhibit considerable variation: from ones that are
compact and highly conical, as high as broad, with heavy encrusta-
tions of calcareous beading that obscure all perforations of the wall,
to ones that are thinner-walled and flatter, in which the perforations
are clearly visible on the smooth wall. Four chambers make up
the adult whorl, and the sutures on the ventral side are indented
deeply and are nearly straight. The periphery is deeply lobulated
on the flatter specimens but nearly squarish on the thick, compact
specimens, and the edge of the periphery is bluntly rounded and

not as sharply angled as in Globorotalia Mirsula.
GLOBOROTALIA MENARDII (4'Orbigny)
Puate 28, Frounes 2, 4

Rotalia menardii p'OrBraNy, 1526, Ann. Sci. Nat., vol. 7, p. 273; Medéles, no. 10.

Pulvinulina menardii p'Onrpioxy, sp—DBraoy, 1884, Rep. Voy. Challenger,
Zoology, vol. 9, p. 690, pl. 103, figs. 1, 2.

Globorotalia menardii (p'Onpraxy).—Brapsaaw, 1959, Contr. Cushman Found.
Foram. Res., vol. 10, p. 44, pl. 8, figs. 3, 4.

Rotalia menardii Panxer, Joxes, and Brapy, 1865.—Baxner and Brow, 1960,
Contr. Cushman Found. Foram. Rea., vol. 11, p. 31, pl. 6, fig. 2.

This well-known species is aot represented abundantly in the
present material, being found in relatively fewer samples than is
G. tumida, although commonly in some of them.

The species is characteristically flat and compressed, in contrast
with Globorotalia tumida (Brady), with which it is associated and to
which it may be tranpsitional morphologically, if not also biologically.
The present specimens tend to be more heavily limbate around the
periphery than is typical of this species, and the ventral sutures are
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distinetly incised. The apertural lip is linbate and, in some speei-
mens, encrusted with small knobs. The wmbilicus is open and the
aperture rather widely open.

Found with these more typical specimens are others that may be
separated on the basis of their thicker tests, lower apertural opening,
and smaller size. There is some variation in outline of test: from
circular, with lobulated periphery, to elongate, with nearly smooth
periphery. The number of chambers in the final whorl is five or six
as it is in the typical form of G, menardii. One of these variants,
having the coarsely spinose ormamentation characteristic of the
variety fimbriata, is illustrated (pl. 28, fig. 2). On this specimen, the
spinosity extends beyond the limbate keel, to which it is usually
restricted, and is scatiered over the chamber walls as well.

GLOBOROTALIA MENARDII UNGULATA Bermude:
Prate 28, Fieune 3

Globorolalia ungulala Benmupesz, 1960, Venezuela: Ministerio de Minas e Hidro-
carburos, Bol. Geol., Publ. Espec. No. 3, p. 1304, pl. 15, fig. 6.

Globorotalia ef. G. menardii (p'Orpieny) —Brapsuaw, 1050, Contr. Cushman
Found. Foram. Res., vol. 10, p. 44, pl. §, fips. 10-12,

This form was desecribed originally from 615 fathoms off the coast
of Cuba and was stated to be distinet from Globorotalia tumida in its
more delicate construction, thinner wall, and more inflated and
angular ventral face of the final chamber. It seems to be related
more closely to G. menardii than to G. tumida and, thus, is regarded
s a subspecies of G. menardii. In the present material, it is at least
as frequently found as the typical form, and there are a few transitional
forms connecting the two.

This subspecies is distinguished easily from the typical form and
is characterized by its thinner and clearer wall, curved dorsal surface,
and peaked appearance of the inner ends of the chanbers on the
ventral side. Specimens are usually smaller than the typical forms,
and the encrustation of a erystalline deposit around the apertural
area is much finer than on the typical form.

The subspecies has already been found and illustrated from plankton
tows in the Pacific (Bradshaw, 1959, p. 44, pl. 8, fizs. 10-12) and
may be found to be nearly as cosmopolitan as the typical form.

GLOBOROTALIA TUMIDA (Brady)
PraTe 28, Figune 1

Pulvinuling menardit p'OrB16NY var. lumida Bravy, 1877, Geol. Mag, [Great
Britain], decade 2, vol. 4, p. 535.—Baxxer and Brow, 1960, Contr. Cushman
Found. Foram. Res,, vol. 11, p. 26, pl. 5, fig. 1.

Pulvinulina tumida Bravy, 1884, Rep. Voy. Challenger, Zoology, vol. 9, p. 692,
pl. 103, figs. 4-0.
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Globorotalic fumida (Brapy) —DBrsipsuaw, 1058, Contr. Cushman Found,
TForam. Res., vol. 10, p. 47, pl. 8, figs. 9, 13.

This cosmopolitan speecies is one of the most widely represented and
most abundant of the planktonics in the deeper-water samples of the
present material.

Its thick, rather heavy-walled test is also distinctive in being
dorsally bulging and somewhat elongated in the direction of the
last-formed chamber. The test is thick in the center, rounded around
the periphery of the early part of the final whorl, but compressed to a
blunt bladelike edge around the final one or two chambers. Thedorsal
sutures are curved, slightly depressed, and usually indistinet; on some
specimens they are scarcely visible. The ventral sutures usually are
incised deeply, particularly at their inner ends. The periphery is
edged by a thick and heavy limbate keel. The aperture is protected
normally by & rtather prominent tonguelike projection extending
forward (in the direction of coiling) above it. The surface of the wall
has a characteristic sugary texture, rarely smooth and polished or
translucent as in Globorotalia menardii. The sugary texture increases
in graininess toward the umbilical area, where the wall seems to be
actually ornamented by a dense concentration of short pillars and
blunt spines.

GLOBOROTALIA TRUNCATULINOIDES {d'Orbigny)
Prate 27, Fiaure 7

Rolaling truncatulinoides n'Onniany, 1839, in Barger-Wepp and BERTHELOT,
Hizt, Nat. Tles Canaries, Paris, vol. 2, pt. 2, Foraminiféres, p. 132, pl. 2,
fige. 25-27.

Globorotalia truncabilinoides (p'Omproxy).—Cuseman, 1041, Amer. Journ. Sei,
vol. 239, pl. 4, fiz. 1.—Bouwr, Loesuick, and Tarpan, 1957, 1.5, Nat. Mus.
Bull. 215, p. 41, pl. 10, fig. 3.—DBrapseaw, 1959, Contr. Cushman Found.
Foram. Res., vol. 10, p. 44, pl. 8, figs. 7, 8.

This cosmopolitan species is found rarely and in only a few samples
of the present materinl. TIts occurrence suggests the possibility of
local restriction in the southeastern Pacific. Most of the specimens
are found in samples from west of the Tuamotu Archipelago; the species
is almost unknown from areas covered by the remaining samples.

Its distinguishing characteristics are the smoothly rounded, not
angled, outline of the test and its high conical form with open umbilicus.
Its wall is generally less coarsely rugose than that of Globorofalia
punctulata, with which it might be confused.
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TapLe 1.—0Occurrence and abundance of benthonic Foraminifera—part I:
Spirillinidac and Discorbidae

(Samples, such as Apotaki, nre included though the ealy species found In them ars recorded on one o MO
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Tanre 1.—0Decurrence and abundance of benthonie Foraminifera—parf 1:
Spirillinidae and Discorbidoe—Continued
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Tapue 1.—O0ccurrence and abundance of benthonic Foraminifera—part 1:
Spirillinidae and Discorbidae—Continued
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TasLe 1.—Occurrence and ebundance of benthonic Foraminifera—part I:
Spirillinidae and Discorbidae—Continued
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TapLe 1.—Occurrence and abundance of benthonic Foramnifera—part I
Spirillinidae and Discorbidae—Continued
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TasLe 1.—0Occurrence and abundance of benthonic Foraminifera—part I:
Spirtllinidae and Discorbidae—Continued
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Tanie L—Oceurrence and abundance of benthonic Foraminifera—pert 1
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TasLe 1.—Occurrence and abundaince of ber
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Taste 2.—Occurrence and abundance of benthonic Foraminifera—part 2:
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Hydrographle statlons—Con,

HigH. . ........

£ a2
= 2 g 3 §
h R
P o,3q88; 5381 6;
s i iift i e23) ) o0
% gofo8 R E s BN LSS T od=
E @ v e e o = =1 A E s 8B 2 & %
& £ 2 EE 3 28 . 3 2 EE Q 5 %
£ B HE3F5 T H E EH EE BB
S IIELREEEs:iE -
& = o =i M E 52562 & 4¢&
I bl S (R
e e e oLl (= e
TATE o T T S
I o R
e e e e
e e P
e T e o it i [ R
o R e e
B I T T e e
T A i
e e ] ki ke e i . 1 e S
TAT T Gyt SR e
S S SR T
S L R RS SR R I T
e e e S
fI1 s e AR S CE s L R
R« (IR T B S~ = b, Sy b
A s e s e P e R | o
e i T e o ek el o L SIS
e e e R Lo I e e e
N e O R SR e
i e g e e L e LSS L S
e S I
e i e e s oo M Lo
e i Sl S TR A




TROPICAL PACIFIC FORAMINIFERA OF "ALBATROS8"

TapLe 2.—0ccurrence and abundance
Rotaliidae—0C

of IENEHHIIJHfr: Poraminifera—parl 2:
ontinued

87

3
-
B
g o
SRS i E.p08
T £ % § 3 S JEE 3 ¢
..E g = 'g £ = g = £ & -g. &
fTecf 8 85 8 8 5 B = 2 =
S§E§3¢% £ 333 3¢
E g £ = g R - % E E E
ISR EREEES
g8 88 g & & 2 28 & &
Hydrographie statlons—Con,
e e |
T e R LR R R e e T
e e e S e e
R e T S e
e R RS I TR T e
e B s s AL
S et C e sl St e e oL
m------_-——q L L T —— ¥ e il s Fi T = i e i T
5+ Lo te Sl U el L S|
e S
Hasss___ RSB S R g T 2
1 A e S E e e R R
H3s60__ .. - i . e Pl RS e O S
2 R e e S e
i e e
T S B e S e o S
R o e T e T e
SR A e i W e B
£ s ke o s N O SR mm e
S e e e S i e




|8 BULLETIN 161, UNITED STATES NATIONAL MUSEUM
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Tavre 2.—0Oceurrence and abundance of benthonie Foraminifera—part 2:
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Tanre 2.—Oceurrence and abundance of benthonic Foraminifera—part a2

Rolalirdae—Continued
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Rotaliidac—Continued
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TasLe 3.—0Occurrene

161, UNITED STATES NATIONAL MUSEUM

¢ wnd abundunce of benthonie Foraminifera—part 3: Pegidiidae
lo Chilostomellidae

(Samples, such a3 Vavau, are included even thowgl the ouly speeies found In them are reco riled on one o

more of thie other three tuliles of benthonie species.)
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Tasre 3.—Oceurrence and abundance of benthons
to Chilestomellidee—

Eamples, such as Vavau, sre included even though the only

Cansiduling delicata

Casaiduling gemma

marg of Lhw olher {htve tabled of bentlonke species.)
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¢ Foraminifera—part 3: Pegidiidas

Continued

specled found in them are recordad on one or

Cossiduling minnts

Corriduling malwceeasia

Cuariduling poeifica
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p 2l fms_ |
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TaBLE 3.—Ccctirrence and abundance of benthonic Foraminifera—part 3: Pegidiidae
{o Chilostomellidae—Continued

Hafkerina semigriala

Pegidia dubls

Sphaeridia papillate

{oramge form)

Amph ina madapascariensis
"ﬁ'fb-m}

Amphigleging madogeseariensis

{whlt

Amphigeping radina
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to Chilostomellidae—Continued

TROPICAL PACIFIC FORAMINIFERA OF

TanLe 3.—Occurrence and abundance af benthonic Foraminifera—part 3: Pegidiidae
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TanLe 3. —0Oceurrence and abundance of benthonie Foraminifera—npart 3: Pegidiidae
to Chilostomellidoe—Continued
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Tanre §.—0Oeccurrence and abundance of benthonic Foraminifera—part §: Pegidiidae
lo Chelostomellidac—Continued
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TanLe 3.—Oceurrence and abundence of benthonie Foraminifera—port 3: Pegidiidas
to Chilostomellidae—Continued
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Foraminifera—part 3: Pegidiidae

TROFPICAL PACIFIC FORAMINIFERA OF "ALBATROSS"
to Chilostomellidae—Continued
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Tavre 3.—Occurrence and abundance
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TanLe 3.—0ccurrence and alendanice of benthonde Foraminifera—part 3: Pegidiidae
to Chilostomellidac— Continued
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TavrLe 3.—0ccurrence and abundance of benthonie Foraminifera—part 3; Pegidiidae
to Chilestomellidoe—Continupd
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TasLE 4 —Oceurrence and abundance of benthonic Foraminifera—part 4:
Anomalinidae to Ceratobuliminidae— Continued

suth oz Nisu Lagoon, are included even thongh the only species found o them are recorded on
Gn0 6T mare of the other throe tables of benthone speckes,)

L)
Bamples,

Citvicides refulpens
Cibiicider roberfsoniamnns
Cibdeidella pariabiliz
FPlanorbuling acerealia
Plonorhulinelin lorrata
Acerruling inhzerens
Hoeglunding elegana
Cerotebnliming pacifica
Ceminespira concolula

Oppeing plobule
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TanLe 4.—Oceurrence and abundance of benthonic Foraninifera—part 4:
¢ to Ceratobuliminidae—Continued

Anomalinida
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Tanre 4. —0ccurrence and abundance of benthonic
Anomalinidae to Ceratobuliminidae—Continued
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Faraminifera—part 4:

Cibicides refulgens

Cilbfeides roberfaorionus
Ciliicidella pariabilis

Planorbuling scerealis

Planorbulinela lerecta

Acerruling inkgerens
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Hoeplunding elegana
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TanLE 4. —Occurrence and abundance of benthonic Foraminifera—part 4
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TanLe 5.—0ccurrence and abundance af planklonic Foraminifera
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Tanre b.—0Occurrence and abundance of planktonic Foraminifera—Continued
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TanLe §.—0cenrrence end abundance af plankion
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Tanie §—Occurrence and abundance of planktonic Foraminifera—Continued
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TanLe §.—Occurrence and abundanee of planktonic Foraminifera—Continued
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Tavre 5.—Occurrence and abundance of planktonic Foraminifera—Continuod
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TanLe 5.—0ccurrence and abundanee of plankionic Foraminifera—Continned
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TapLE 6. —0cesrrence und abundance of planktonic Foraminifera—Continued
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EXPLANATION OF FPLATES
Prare 1

Figure 1. Patelling advena allifornds  Cushman, Helotype, Cushman Coll.
18995, X 100. a, Sido view: b, bassal view. O Tiji, 40-50 fms,
2. Patelling adveng Cushman, Cushman Coll, 18098, »% 115. Near
Nuirai, Fiji.
3. Patellinella inconspicua (Brady). USNM 27601, % 115, Alba-
irogs H3D05.
4. Polellinella fijiana Cushman. Holotype, Cushman Coll. 17554,
X 115. a, Bide view; b, top view. Off Mairai, Ijji.
9, 6. Palellinella carinata Collins, % 115. 5, USNM 641024. a, Side
: view; b, top view. Levuka, Fiji, 12 fms. 6, Cushman Coll.
18997. Port Lottin, Kusaie, Caroline Tslands.
7. Neoconorbina frustata (Cushman). Holotype, Cushman Coll, 19286,
2 100, &, Dorsal view; b, ventral view i ¢ peripheral view. OF
Fiji, 40-50 fms.
8, 0. Neoconorbina tuberecapitate  (Chapman). 3 @2, a, a, DDorsal
views; b, b, ventral views; ¢, ¢, peripheral views. 8, Cushman
Coll. 47230. Hercheretue, beneh off wharf, 9, Cushman Coll.
47231. O TFiji, 40-50 fms,

PraTe 3
(a, Dorsal view; b, veniral view; ¢, peripheral view)
Figure 1. Neoconorbing patelliformis (Brady). Cushman Coll, 47225. % 105,
Mokaujar Anchorage, Fiji.
2, 3. Neoconorbina crusiata (Cushman), 2, Holotype, Cushman Coll.
19288. » 5G6. O Nairai, Fiji, 24 [ms. 3, Cuzhman Coll,
47259, % 100. O Fiji, 40-50 fms.

4. Neoconorbina floridensis (Cushman). Cushman Coll, 47287, w66,
Mokaujar Anchorage, Fiji,

PraTe 8
(e, Dorsal view; b, ventral view; ¢, peripheral view)

Figures 1, 3. Rosalina fMoridana  (Cushman), > 72, 1, UBNM 641025,
Levuka, Fiji, 12 fms. 3, Cushman Coll. 47209, Nairai,

Fiji, 12 fms.
2, 5. Rosalina vilardeboana d'Orbigny. % 72. 2, Cushman Coll.
47208. Levuka, Fiji, 12 fms. &, USNM 641032, Wairai,

Fiji, 12 fmns.
4. Rosalina "globularis d'Orbigny. Cushman Coll. 47204, % 100.

Rotonga, 7 fms.

Prate 4
{a, Dorsal view; b, ventral view; ¢, peripheral view)

Figure 1. Rosalina rugosa d'Orbigny, Cushman Coll. 47306, * 72, Hore-
heretue, beach off wharf,

121
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9 Rosaling wmicens (Cushmon). Holotype, USNM 206150, X 100,

Albatross I13851.
3. Hosalina concinna (Brady). Cushman Coll. 47273. X 130. Guam
Anchorage, Ladrone Islands, 21 fms.
4. Rosaling subbertheloti (Cushman). USNAM 27807. ¥ 100. Alba-
tross H3500,
Rosalina floridana {Cushman). Cushman Coll. 19287, Holotype
of Discorbis epima Cushman, > 100, Off Wairei, Fiji, 24 {ms.

o

PLATE 5
{a, Dorsal view; b, ventral view; ¢, peripheral view)
Figure 1. Planulinoides biconcayus {Jones and Parker). USNM 641050. X 36.

Off Poor Knights Island, New Fealand, 60 fms.

9 Bronnimannio haliotis (Heron-Allen and Earland). USNM G641021.
w 75. OR Fiji, 40-50 fms.

3. Heronollenia lingulate (Burrows and Holland). U
w 120. Guam Anchorage, Ladrone Islands, 21 fms,

4. Lamarckina sp. USNM 641058, X 75. Albatross H3708. .

5. Cancris auriculus (Fichtel and Moll). USNM G641034. X 0.
Near Nairai, Fiji.

6. Neoconorbina terquemi (Rzehak). USNM G41060.
tross H3809.

SNM 0641043

w 120, Alba-

PraTe §
(@, Dorsal view; b, ventral view: ¢, peripheral view)
Figure 1. Streblus beccarii tepida (Cushman). USNM G41026. > 120,
Levuka, Fiji, 12 fms.
2. Oridorsalis wmbonalus (Reuss). USNM 641103, X 52. Albalross

H3023.

3. Gyroidina lamarckiana (d'Orbigny)-
Nairai, Fiji, 24 [ma.

4. Gyroiding soldanii &'Orbigny. USNM 641078. X 60. Albolross

HAa860.

USNM 041033. X 60. O

Prate T
(a, Dorsal view; b, ventral view; ¢, peripheral view)
Eponides tumidulus (Brady). USNM 27869, X 115, Albatross

HaTa1.
9. Sireblus becearii fepida (Cushman). USNM (41030, > 130. Mo-

kaujar Anchorage, Fiji.

3, 4. Eponides repandus {Fichtel and Moll), X 32. Extremes of a
transitional series connecting the typieal form with the "Resalina
lateralis”"—form. 3, USNM 27876. Albalross H3875. 4, Cush-

man Coll. 47309. Nairai, Fiji, 12 fms.
PraTE 8
(a, Dorsal view; b, ventral view; ¢, peripheral view)
Gavelinopsis pracgeri {Heron-Allen and Earland). USNM 641071,

w @0, Albatross H3841.
9 Rolorbinelle mira (Cushman). USNM 641020, % 72. Mokaujar

Anchorage, Fiji.
3. Valoulineria glabra Cushman. USNM 641076. X 72. Albatross

H3859.
4. Bueningio creeki Finlay. USNM 641086. 3% 120. Albatross H3B75.

Figure 1.



TROPICAL PACIFIC FORAMINIFERA OF “ALBATROSS™ 123

PraTe 9
(Unlosz otherwize indicated, a, dorsal view: Iy, ventral view; ¢, peripheral view)
To illustrate extremes of variability,
1, USNM 641019, 3¢ 52, Rotonga, 7 fma, 2, USNA 641041,
® 5. Viwva Anchorage, Fiji, 3 fins.
3. Calearing hispida Brady. USNM 541044, X 24, Guam An-
chorage, Ladrone lslands, 21 e,
4. Boculogypsina sphaerulatg (Parker and Jones), TUSNM GA1017,
X 24 Aloji Niue, a,b, Oppozite sides,

Figures 1, 2.  Pararotalia ozawat {Asanao),

Prare 10
{2, Doraal view: &, ventral view; e, peripheral view)
Figure 1. Epistominella erigua (Brady). USNM G41118. % 72,
H3986.
Epistominella tubulifera (Heron-Allen and Earland). USNM 641045,
# 82, Guam Anchorage, Ladrone Islands, 21 fins.
3, 4. Epistominella pulchra (Cushman), = 100. 3, Paratype, USNM
. 641035, 4, Holotype, Cushman Coll. 18999, Near Nairai, Fiji.
3, 0. Epistomaroides polystomelloides (Parker and Jones). 5, USNM
641020, % 56. Vavau Anchorage, 18 fms. 6, USNAM 041031,
# 40. Mokaujar Anchorage, Fiji.

Albatross

=

Prate 11
{a, Dorsal view; b, ventral view; ¢, peripheral view)
Figure 1. Nultallides umboniferus (Cushman)., USNM 641105, 3 72, Alb-
{ross H3927.
Nultallides? rugosus (Phleger and Parker), USNM G41077. ¢ 120
Albatross H3859,
3. Amphistegina madagascariensis d'Orbigny. USNM 41014, w 82,
Beach sand, Pinaki.
4. Amphistegina lezsonii d'Orbigny. UBNM 641051, > 16, Kapin-
gamarangi Atoll, sample 09,

2.

Prare 12
(@, Dorzal view; b, ventral view; e, peripheral view)
Figures 1, 2. Amphistegina madagascariensia d'Orbigny. % 30, 1, USNM
G41087. Albatross H3875. 2, USNM @41027. Levuka, Fiji,
12 fma.

PraTe 13
{a, Dorzal view; b, ventral view; ¢, peripheral view)
Figures 1-3, Amphistegina radiata (Fichtel and Moll), variant forms. ¢ 36,

I, USNM 641121,  Albalross H2003, 2, USNM 641101. Alba-
fross HA016. 3, USNM 641102,  Albatross H306.

PraTe 14
(@, Dorsal view; b, ventral view: ¢, peripheral view)
Figures 1-3. Amphistegina radiata (Fichtel and Moll}, variant forms. > a6,
1, USNM 641064,  Albatross H3815, 2, USNM G41104. Albg-

tross H3924. 3, USNM G41111.  Albatross H3007.
T20-019—65—0
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Prate 15
(Unless otherwise indieated, a, dorzsal view: b, ventral view; o peripheral view)
Figure 1. Osangularia culler (Parker and Jones). USNM 041088, X G,
Albatross H3879.
0. Cassiduling moluccensis Germeraad, USNM 641069, X 72. Alba-
frozs HITHE.
9. Iglandiclle sp. USNM 641074, X 72 Albatross H3855.
4, Siphonina tubulosa Cushman. USNM G41107. x 120, a, b, Oppo-
site sides; ¢, peripheral view. Albalross 113937,
5, 6. Siphoninotdes echinaius (Brady). X 75. Off Fiji, 40-50 fms. 5,
USNM 641022, Side view. ©, USNM 641023, Top view.
PrLaTe 106
(Unless otherwise indieated, a, dorsal view; b, ventral view; e, peripheral view)
Figures 1, 2.  Stomatorbina concentriea (Parker and Jones)., X 40. 1, UsNM
27813. a, Dorsal view; b, peripheral view. 2, USNM 27812.
Ventral view of another speeimen. Albalross TI3BT8.
3, 4. Pauwmotua lerebra (Cushman). X 48. 3, Holotype, USN M 26160
Albalross HI3031, 4, USNM 26161. Albaiross H3010.
5, 6. Cassiduling sublumida Cushman. Paratypes of Cassidulina rariloc-
ula Cushman, USNM 26158, X 100. Albatross H3827.
7 (Cassidulina subglobosa Brady. USNM 641110, 3 56.  Albafross
H3065.

Prate 17

Figure 1. Cassidulina sublumida Cushman. Holotype, USNM 26163, > 560,
a, ventral view; b, peripheral view. Albalross H3920.
9. (pssiduling angulose Cushman, USNM 641116, X 72, a, Ventral
view: b, peripheral view. Albatross TI3984.
9. Cassiduling minuta Cushman. Holotype, USNM 26156. X 105.
a, Dorsal view; b, venlral view; c, peripheral view. Albalross
H3825.
4. Cussiduling carinala Silvestri, USNM G41069. X 100. a, Ventral
view: b, peripheral view, Albalross H3340,
5. Cassiduling patula Cushman. Holotype, USNM 26155, X 56. a,
Dorsal view: b, ventral view; ¢, peripheral view. Albatross H3916.
6,7. Cassiduling delicaln Cushman. USNM 641083. B, ¥ 56. a, Ventral
view; b, peripheral view. 7, X 100. Ventral view. Albalross
H3870.
8. Cassiduling costatula Cushman. Holotype, USNM 26165. X 6.
a, Ventral view; b, peripheral view. Albalross H3935.
9. Cassidulineides tenuis Phleger and Parker. USNM 641070. 3 100.
a, Ventral view; b, peripheral view. Albatross H3870.

PraTe 18
{Unless otherwise indicated, a, dorsal view; b, ventral view; ¢, peripheral view)

Figure 1. Tretomphalus planus Cushman, USNM 641047. ¥ 56. Guam An-

chorage, Ladrone Islands, 21 fms.
9. Tretomphalus milletti (Heron-Allen and Earland). USNM 641036,

% 56. Near Nairai, Fiji.
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Figure 1.

2,

.

Figure 1.

2, 5.
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Hofkering semiornata (Howchin), USNM 641108, % 12, Albatross
3042,

Sphaeroidinag bulloddes d'Orbigny.  USN M 641061, # 566,  Albatross
H3s10,

Pegidia dubia (d'Orbigny). USNAM 641016, * 52, Rulawvu,

Pullenda bulloides (d'Orbigny). USNMG41005. ¢ 58, a, Bide view;
b, front view. Albatross TI3396,

Pullenin quingueloba (Reuss), USNM 641075, % 56, a, Side view;
b, [ront view. Albatress H3858,

PraTe 19
(@, Dorsal view:; b, ventral view: ¢, peripheral view)

4. Cymbaloporetta bradyi (Cushman). % G0, 1, USNM 641052,
Albatross D3GBS. 2, 4, USNM 641080, Albatross H3581.
3, USNDM GL1084. Albatross H3873.

5. Cymbaloporella tabellacformis (Brady). USNM 641046, X 52.
Guam Anchorage, Ladrone Islands, 21 fms.

Prats 20

Ehrenbergina pacifica Cushman., USNDM 641006, % 75, a, Front
view; b, gide view; ¢, top view. Albatross TI3800.

Ehrenberging trigona Gois, USNM 641085. % 75. a, Front view
b, side view; ¢, top view. Albalross H3873.

Cymbaloporetin squammosa (d'Orbigny). USNM 641015, 28,
a, Dorsal view; b, ventral view; ¢, peripheral view. Hereheretys
Island.

Cymbaloporelte bradyi (Cushman). USNM 641042, % 60, a,
Dorsal view; b, ventral view; e, peripheral view. Port Lottin,
Kuzaie, Caroline Islands.

PraTe 21

Ehrenberging bicornis Brady. USNMG41117. > 56, a, Front view:
b, top view. Albafross H3084,

Ehrenberging albatrossi Cushman, X 40. 2, Holotype, USN M 26166,
a, Front view; b, top view. 5, Paratype, USNAM 26167. Rear view.
Albatrozs 3873,

Efhrenbergina reticulala Cushman. % 40. 3, Holotype, USNM 26168
o, Front view; b, top view. 4, Paratype, USNM 26160. Front view.
Albatross H3974.

Laticarining pauperata (Parker and Jones). USNDM B41056. 3¢ 40,
a, b, Opposite sides; ¢, peripheral view. Albatross H3705.

Anomalinella rostrata (Brady). Near Nairai, Fiji. 7. USNM 641037,
8, USNM 641038. 9, USNM 641039. 10, USNM 641040, 7, 8,
10, X 56. 8, ¥ 40. a, SBide view; b, peripheral view.,

PraTe 22

{Unless otherwise indicated, a, dorsal view; b, ventral view; ¢, peripheral view)

Figure 1.

3

Cibicides lobatulus (Walker and Jacob). USNM 641028, % 385.
Levuks, Fiji, 12 Ims.

FPlanorbuline  acervalis  Brady, USNM 641049, % 36, CGuam
Anchorage, Ladrone Islands, 21 {ms.
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3. (ibicides cicatricosus (Schwager), USNM 641062, X 36. Albatross
H3g10.

4. Cibicides robertsonianus (Brady). USNM 641000, < 36. Albatross
13882,

5. Gypsina globula (Reuss). USNM G41018. X 12. @, Top view; b,
peripheral view, Aloji Nine.

6. Cibicides floridanus (Cushman). USNDM 641072, X 72, Albaiross
T135848,

7. Cibicides mayori (Coshman), USNDM 641048, 3 36. Guam An-
ehorage, Ladrone Tslands, 21 fms,

Prate 23
{a, Doraal view; b, ventral view; ¢ peripheral view)

Figure 1. Ceratobulimine pacifica Cushman and Horris. USNM 25021. ¥ 36.
Aibatross H3B30,
2, Hoeqlunding elegans (d'Orbigny). USNDM 641065, X 36. Albatross
H3516.
3.5. Planulina wuellerstorfi (Schwager). 3 36, 3, USNM 641055, A2
batross H3T05. 4, USNDM 641063. Albatross H3812. 5, USNM
641112,  Albafross 3974,

Prate 24
{n, Dorsal viow; b, ventral view; ¢, peripheral view)

Figure 1. (Flobigerina bulloides d'Orbigny. USNM 641073. ¥ 52. Albalross
H3853.
Globigerina eggeri Rhumbler. USNM 641115, X 52, Albatross
H3978.
3. Globigerine conglomerata Schwager. USNM 641053, X 52. Al-
bafross HAT90.

)

Prate 25

Figures 1, 2. Globigerinita humilis {(Brady). ¥ 120. 1, USNM G41113. 2,
USNM 641114. a, a, Dorsal views; b, b, ventral views; ¢, ¢,
peripheral views. Albatross H3977,

3. Globigerinoides conglobatus (Brady). USNM 641079, X 24. g
b, Opposite gides.  Albatross H3B860.

4, 5. Globigerinella acquilateralis (Brady). 4, USNM 641002, X 52
5, USNM 641093. ¥ 36. a, a, Side views; b, b, peripheral
views. Albatross H3888.

6. Globigerinoides ruber (d'Orbigny). USNM 641066, 56. a,
Bide view: b, top view. Albaiross Hagzz.

Prate 26

Figures 1, 2. Globigerinella adamsi (Banner and Blow). ¥ 24. a, 0, Bide views;

b, b, peripheral views. 1, USNM 641068, Albatross H3826.
2 USNM 641091, Albaiross H3834,

3. Globigerinoides sacculifer fistulosa (Schubert). USNM 641081
% 36, a, Dorsal view; b, ventral view; ¢, peripheral view.
Albatross H3806.

4. Globigerinoides sacculifer (Brady), USNDM 641100, 3 24 Alba-
trozs H30G0.
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6. Sphacroidinclla dehiseens (Parker and Jones), % 24, 1, USNM
641119, 2, USNM 641120,  Albalross H3091,

7. Hastiperina pelagica ('Orbigny). USNM 641067. > 52, a
Side view; b, peripheral view.,  Albalross 3823,

PraTse 27

(Unless otherwise indieated, o, dorsal view: b, ventral view; ¢, peripleral view)
1.

Figurc

24,

Figure

[ =]

Candeing nitéda d'Orbigny. USNM 641007, ¢ 56. a, Top view;
b, side view, Albafross 13004,

Pulleniating obliguiloculala (Parker and Jones). 3 40, Albatross
H3960. 2, USNM 641008, 3, USNM 641000, 4, USNDM 641100,
2, 3, 4b, Peripheral views, showing aperture. 4z, Dorsal view.

Globorotalia (Turborotalia) fijiana (Cushman), Holotype, Cushman
Coll. 19400, > 105. Nairai, Fiji, 12 fmas.

Globorofalin hirsula (A'Orbigny). USNM 641080, ¢ 48, Albaiross
H3862,

Globorotalia truncotulinoides (d'Orbigny). USNM 641106, x 48
Albatrass H3027,

PraTe 28
(@, Dorsal view; b, ventral view: ¢, peripheral view)

Globorolalia tumida (DBrady). USNM 641054, > 32, Albaiross
H3791.

Globorolalic menardii (d'Orbigny) var. fimbriata (Brady). USNM
G41082. ¢ 40. Albatress TI3566.

Globorotalic menardii ungulata Bermudez. USNM 641004, » 48,
Albatrogs T13888,

Globorotalia menardii (1'Orbigny). USNM 641057. % 32. Albatross
H3793.



PLATES



MATIOMNAL MUSELM ,

Bt

S¢

TROPICAL PACIFIC FORAMINIFERA
FOR EXFLANATION OF PLATE SEC PAGE 12

12001 0=05——10



LS MHATIOMNAL MUSELIM DULLETIN 181, PART 4, PLATE 2

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLANATION OF PLATE SEE PAGE 121



TROPICAL PACIFIC FORAMINIFERA

FOR EXPLAKATION OF PLATE S3EE PAGE |2



U5 MATIOMAL MUSELM BULLETIN 161, PART 4. PLATE 4

TROPICAL PACIFIC FORAMIMIFERA

FOR CAPLANATION OF PLATE SEE PAGE 111



LS, MATIONAL MUSELR BULLETIN 161, PART 4, PLATE 5

¢,

be

TROPICAL PACIFIC FORAMINIFERA

FOR EXFLANATION OF PLATE SEC PAGE |33



.5 MNATIOMAL MLUSELIR PULLETIMN 161, PART 4, PLATE &

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLAMATION OF PLATE SEE PAGE 151



LS. NATIONAL MUSEL & BULLETIN 1681, PART 4, PLATE 7

TROPICAL PACIFIC FORAMIMIFERA

FoOm CXPLANATION OF FLATE SEC PAGE 122



U.5. MATIOMAL MLUSELUM BULLETIN 161, PART 4, PLATE 8

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLANATION OF PLATE SCE FALCE 12



LS. NMATIOMAL MUSELIM BUILLETIN 161, PART 4, PLATE &

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLARATION CF PLATE S0OE PAGE 123



U.5. MATIONAL MUSELM BULLETIN 161, PART 4, PLATE 10

TRoPICAL PaciFic FORAMINIFERA

FOR EXPLANATION OF PLATE SECE PAGE 171



WS MATIONAL MUSEUM BULLETIMN 161, PART 4, PLATE 11

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLAMATION OF FLATE SEE PAGE |33



.S, NATIONAL MUSEUM Bu

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLARATION GF PLATE SEE PAGE 133



u.s

MNATIONAL MUSEUM BULLETIN

TROFICAL PACIFIC FORAMINIFERA

FOR EXPLANATION OF PLATE SEE PAGE 123
T20-010—65 —11

161,

FPART

1,

PLATE

13




TroPICAL PACIFIC FORAMINIFERA

Fom EXPLANATION GF PLATE SCC PAGE 1D



US NMATIOMAL MUSELR BULLETIN 161, PART 4. PLATE 15

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLAMNATION OF PLATE LEE PFACE 124



.S MNATIOMAL MUSELS BULLETIM 161, PART 4, PLATE 16

TROPICAL PACIFIC FORAMINIFERA

FoOR EXPLANATION OF PLATE SEE PAGE 13t



US MNATIOMNAL MUSEUM Bl

LETIN 161 PART 4, PLATE 17

TROPICAL PACIFIC FORAMINIFERA

FOft CAPLAMATION CF PLATE SCE PAGE 124



TROPICAL PACIFIC FORAMINIFERA

FOR EXPLARATION OF PLATE SCE PAGE L34



LS. NATIONAL MUSEUM

u :--"-_,'5\.L

4b

TROPICAL PACIFIC FORAMIMIEERA

FOR EXPLANATION OF PLATE SEE PAGE 135



FPART 4, MLATE 2D

U5 MATIONAL MUSELM DULLETIN 161

TrROPICAL PACIFIC FORAMINIFERA

Fof EXPLANATION OF PLATE SEE PAGE 133



LS, NATIOMNAL MUSELIR

DULLETIMN 161, PART 4, PLATE 21

TROPICAL PACIFIC FORAMIMIFERA

FOR EXNPLAMNATION OF FLATE SEE PAGE f3T



FATIOMAL

wAL

LLIA

TROPICAL PACIFIC FORAMINIFERA

FoR EXPLAMATION OF PFLATE SER PAGE 123




TROPICAL PACIFIC ForRAMIMIFERA

FOR EXPLANATION OF PLATE sEE PAGE ii%



S NATIONAL MUSELIN BULLETIN 161, PART 4, PLATE 24

TROPICAL PACIFIC FORAMIMIFERA

FOR CAPLANATION OF PLATE SEE PAGE I



L

MNATIONAL MUSEURM BULLETIMN

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLANATION OF PLATE SEE PAGE 126

(155]

PaRT

4

PLATE




BULLETIMN 161, PART 4, PLATE 28
U5, NATIONAL MUSEUM L

TROPICAL PACIFIC FORAMINIFERA

PO PEFLANATICH OFF FLATT L PALE



Ls MATIONAL MUSEUM BULLETIM 161, PART 4 PLATE 27

Ta

TROPICAL PACIFIC FORAMINIFERA

FOR EXFLANATION OF PLATE SEE FAGE 17



ETIN 161, PART 4, PLATE 28

LS, MATIONAL MUSELUM BuLl

TROPICAL PACIFIC FORAMINIFERA

FOR EXPLAMATION OF FLATE SEE PAGE 137



INDEX

(Page numbers of principal accounts in italics)

acervalis, Planorbulina, &4, 55, 101
(table)
Acervuling, 2, 55
inhaerens, 44, 101 (table)
adamsi, Globigerinelln, 65, 110 (table)
Hastigerina (Bollielln), 65
advena, Patellinn, 7, §, 74 (tabla)
agquilateralis, Globigerinella, 84, 66, 110
{tahle)
aguayoi, Discorbis, 14
Discorbis?, 14, 75 (table)
Discorinopsis, 14
albatrossi, Ehrenbergina, 47, 93 (table)
altiformis, Patellina advena, 8 74
{table)
Patellina advena var., 8
altispira, Globigerina, 59
Alveolinellidae, 1
Amphistegina, 33, 34
legsonii, 33
madagaseariensis, 3, 33, 34, 35, 92
(table)
radiata, 33, 34, 92 (table)
radiata var. papillosa, 35
radiata var. venosa, 35
Amphisteginidas, 33
angulosa, Cassidulinn, 40, 45, 46, 92
(table)
Anomalina, 45
bengalensis, 26
cieatricosa, 52
glabrata, 49, 100 (table)
polymorpha, 50
punctulata, 49
gsemipunctata, 50, 100 (table)
willlerstorfi, 51
Anomalina? maculosa, 50, 100 (table)
Anomalinella, 50
rostrata, 50, 100 (table)
Anomalinidae, 28, 49, 100 (table)
antillea, Discorbis orbicularis var., 17
arnoldi, Bestronophora, 21
Astrorhizidae, 1

auriculus, Cancrig, 22, 82 (tahle)
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australiensis, Discorbis tubereulata var.,
14
Svratkina, 14, 75 (table)
Svratkina aff., 14
baceulatus, Tinoporus, 36
Baculogypsina, 36
sphaerulata, 36, 92 (table)
Bagrina, 22
indiea, 22, 82 (table)
Beella, subgenus, G0
bengalensis, Anomalina, 26
Osangularia, 26
Pulvinulinella, 26
Benthonic families, 4
Benthonie Foraminifera, 74 (table)
bertheloti, Diseorbina, 13
biconeava, Discorbing, 27
Discorbinella, 27
biconeavus, Planulineides, 27, 83 (1able)
bicornis, Ehrenbergina, 4, 47, 93 (table)
Bolivina, 9
Bolliella, subgenus, 63
bulloides, Cymbalopora, 39
Cymbalopora (Tretomphalus), 39
Globigerina, 58, 62, 110 {table)
Pullenia, 48, 93 (table)
Sphacroidina, 49, 93 (table)
Tretomphalus, 40
bradii, Planulina, 52
bradyi, Cymbalopora, 37
Cymbalopora poeyi var,, 37
Cymbaloporeita, 57, 38, 02 (table)
Diseorbis globularis var,, 16
Epistomina, 56
Eponides, 20
Geminospira, 58
Bronnimannia, 27
haliotis, 27, 83 (table)
Bueningia, 28
creeki, 4, 28, 83 (table)
Bulimina chapmani, 58
convoluta, 57
pupoides var. conveluta, 57
Buliminidae, 1
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Bimingia creeki, 28
calabra, Cassiduling, 44
Calearinn, 36
hispida, 84, 92 (table)
mayori, 36
spengleri, 36
Calearinidae, 36
canariensis, Pulvinuling, 69
Caneris, 22
auriculus,
indicus, 22
eandeiana, Discorbis, 11
Rosaling, 11
Candeina, 08
nitida, €8, 111 (table)
carinata, Cassiduling, 40, o2 (table)
Cassidulina lacvigata var., 40, 41
Patellinells, &, 74 (table)
Cassidulina, 40, 41, 46, 47
angulosa, 40, 45, 46, 92 (table)
calabra, 44
earinata, 40, 92 (table)
costatula, 41, 92 (table)
delicatn, 43, 43, 44, 45, 03 (lable)
gemma, 42, 43 (table)
laevigata, 40, 41
laevigala var, carinata, 40, 41
minuta, 43, 93 (table), 95 (table)
moluceensis, 4, 43, 93 (lable)
neocarinata, 41
pacifica, 45, 45, 93 (table)
patula, 43, 44, 93 (table)
rarilocula, 45, 46
ef. C. spinifera, 44, 93 (table)
subglobosa, 43, 44, 45, 83 (table)
subtumida, 44, 93 (table)
Cassidulinidae, 40
Cassidulinoides, 46
tenuiz, 48, 93 (table)
Ceratobulimina, 57, 58
pacifica, 67, 101 (table)
Ceratobuliminidae, 506, 58, 101 (table)
Cerobertina, 58
chapmani, Bulimina, 38
Chilostomellidae, 48, 92 (table}
Cibicidella, 54
wariabilis, 4, 101 (table)
Cibicides, 2, 14, 40, 52, 54, 56
cicatricosn, 52
cicatricosus, 52, 100 (table)
concentrica, 17
eoncentricus, 17
floridana, 52

22 29

=y

(table)
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Cibieides—Continued
floridanus, &2, 100 (table)
lobatulus, 3, 52, 100 (table)
mayori, 53, 100 (table)
refulgens, 55, 101 (table)
robertsoniana, 54
robertsonianus, &4, 101 (table)
rugosa, 52
Cibicidina concentrica, 18
sp., 28
cicatricosa, Anomalina, 52
Cibicides, 52
cicatricosus, Cibicides, 52, 102 (fable)
compacta, Sphacroidina, 49, 83 (table)
eoncentriea, Cibicides, 17
Cibieidina, 18
Eponides, 24
Hanzawaia, 17, 75 (table)
Missizsippina, 24
Pulvinulina, 34
Stomatorbina, 24, 82 (table)
Truncatulina, 17
concentricus, Cibicides, 17
eoncinna, Discorbina, 10, 39
Discorbis, 10
Rosaling, 10, 12, 17, 74 (table)
concinnus, Tretomphalus, 89, 92 (table)
conglobata, Globigering, G2
conglobatus, Globigerinoides, 82, 63,
110 (table)
conglomerata, Globigerina,
(table)
Globoquadring, 59
Conicospirilling, 7
gemiinvoluta, ¥, 74 (table)
sp., 7, T4 (table)
Conorbina orbicularis, 17
contraria, Rotalina, 58
convoluta, Bulimina, &7
Bulimina pupoides var., 57
Ceminospira, §7, 101 (table)
Peeudobuliming, 57
corrugata, Patelling, 7, 8
costatula, Cassiduling, 41, 92 (table)
crassa, Pulvinuling, 70
crasaaformis, Globigeringa, 70
Globorotalia, 70, 111 (table)
erecki, Bueningin, 4, 28, 83 (table)
Bfiningia, 28
erctacea, Globigering, 60
eribrorepandus, Poroeponides, 21
crustata, Discorbis, 15
Neoeonorbina, 15, 7a (talile)

&9, 110
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culter, Osangularia, 25, 83 (tnble)
Parrclla, 26
Planorbulinn, 25
Pulvinulinelln, 26
Truncatuling, 25
cultur [sie], Osangularia, 26
Cymbalopora Leadyi, 37
bulloides, 59
(Tretomphalus) bulloides, 39
milletti, 39
poeyi, 38
poeyi var. bradyi, 37
poeyi var,, 37
squammosn, 38
tabellacformiz, 38
Cymbaloporella, 38
tabellacformis, 88, 92 (table)
Cymbaloporetta, 37, 38, 40
bradyi, 37, 38, 92 (iable)
squammosa, 37, 38, 92 (table)
Cymbaloporidae, 37
decorata, Spirillina, 6
dehiscens var., Sphaeroidina, 67
Sphaeroidina bulloides var., 67
Sphaeroidinella, &7, 111 (table)
delicata, Cassidulina, 42, 43, 44, 45, 93
(tahle)
densepunctata, Spirillina vivipara var., 6
denticulata, Spirillina limbata var., 4
denticulogranulata, Spirilling, 4,
(table)
digitata, Globigering, £, 63, 110 (iable)
Globorotalia (Beella), 60
Globorotalia (Hastigerinella), 60
Hastigerinella, 60, 66, 68
Diseorbidae, 7, 74 (table)
Dizcorbina bertheloti, 13
biconeava, 27
coneinna, 10, 39
haliotis, 27
izabelleana, 18
lingulata, 26
orbicularis, 16
patelliformis, 16
polyvstomelloides, 25
praegeri, 18
terquemi, 16
tuberocapitata, 17
turbo, 18
Discorbinella, 28
biconcava, 27
Dizseorbis, 14
aguayvoi, 14

74
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Digeorbiz—Conlinued
bertheloti var. floridensis, 15
candeiana, 11
concinna, 10
crustata, 15
floridana, 10, 11
floridensiz, 15
globularis var. bradyi, 16
lobatulus, 18
migens, 12
mira, 18
mirus, 18
opima, 10, 11
orbieularis var. antillea, 17
palmerne, 27
patelliformis, 16
rugosa, 12
subbertheloti, 13
subvesicularis, 14, 75 (table)
tuberculata var, australiensis, 14
tuberoeapitata, 17
Discorbis? aguayoi, 14, 75 (table)
praegeri, 18
Discorinopais aguayoi, 14
tropica, 14
dubin, Globigerina, 60
Pegidia, 32, 82 (table)
Rotalin, 32
echinata, Planorbulina, 23
Siphoninoides, 23
Truneatuling, 23
echinatus, Siphonineides, 23, 82 (table)
eggeri, Globigerina, 0, 110 (table)
Ehrenberging, 47
albatrossi, 47, 93 (table)
bicornis, 4, 47, 93 (table)
hystrix, 47, 93 (tabilc)
pacifien, 47, 93 (table)
reticulnta, 48, 93 (table)
trigona, 45, 93 (tablic)
elegans, Epistoming, 56
Hocglundina, 56, 101 (table)
Pulvinulina, 56
Rotalia (Turbinulina), 56
elongata, Globigering, 62
Gilobigerinoides, 62
elongatus, Globigerinoides, 82, 63, 110
(table)
Epistomaroides, 25
polystomelloides, 25, 83 (tabla)
Epistomina bradyi, 56
elegans, 56
flinti, 56



134

Epistomina—Continued

partschiana, 56
Epistominetla, 30, 31

exizua, 30, 83 (table)

pulehra, 51, 83 (tablo)

rugosa, 30

sp., 14

tubulifera, 51, 83 (table)

vitrea, 31
Eponides, 19, 20

bradyi, 29

concentrica, 24

fijiana, GO

repandus, 3, 20, 82 (iable)

tener, 23

tenera, 23

terebra, 25

tumidulus, 21, 82 (table)

umbonata, 23
Eponides () lateralis, 20
exigun, Epiastominelln, 30, 83 (table)

FPzeudoparrella, 30

Pulvinulina, 30
eximin, Globigerina, 59
fijinna, Eponides, 69

Globorotalia (Turborotalia), #8, 111

(table)

Patellinella, &, 74 (table)
fimbriata, Globorotalia menardii, 71
fistulosa, Globigerina, 64

Globigerinoides sacenlifer, 4,

110 {table)

Globigerinoides sacculifera var., G4
flinti, Epistomina, 56
floridana, Cibicides, 52

Dizcorbis, 10, 11

Rosalina, 10, 13, 74 (table)

Truncatuling, 52
floridanus, Cibicides, 52, 102 (table)
floridensis, Dizcorbis, 15

Dizcorbis bertheloti var., 15

Neoconorhina, 18, 75 (table)

Rosalina, 15
formosa, Patellina eorrugata var,, 7, 8
frustata, Neoconorbina, 18, 75 (table)
Gavelinopsis, 18

praegeri, 18, 82 (table)
Geminospira, 57, 58

bradyi, 58

convoluta, 57, 101 (table)

gimaensis, 57, 58
gemma, Cassidulina, 42, 93 (table)

Gyroidina, 19, 82 (table)

£4)
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glabra, Valvulineria, 22, 82 (table)
Valvulineria vilardeboana var,, 22
glabrata, Anomalina, 42, 102 (table)
Globigering, 58, 63, 69
altizpira, 59
bulloides, 58, 62, 110 (table)
conglobata, 62
conglomerata, 59, 110 (table)
crazsalormis, 70
crotacesn, 60
digitata, 60, 65, 110 (table)
dubia, 60
egreri, 60, 110 (table)
clongata, G2
oximin, 59
fistulosa, 64
glutinata, 66
hexagona, 59, £1. 110 (table)
lamellosa, 66
ochesa, 65
rubesecens, £1, 110 (table)
rubra, 63
gncenlifera, 63
gubereiacea, 60, 61
venczuelann, 59, G0
Globigerinella, G4
adamsi, 5, 110 (tabla)
acquilateralis, &4, 66, 110 (table)
acquilateralia var. involuta, G5
siphonifera, 63
ap., G0
Globigerinidae, 58
Globigerinita, 66
glutinata, &6, 110 (table)
humilis, 66, 111 (table)
parkerae, GO
Globigerinoides, G2
conglobatus, 62, 63, 110 (table)
clongata, 62
elongatuz, 2, 63, 110 (table)
ruber, 62, 63, 110 (table)
rubra, 63
eacculifer, 47, 63, G4, 110 (table)
gacculifer fistulosa, 4, 4, 110 (table)
gaceulifern var, fistulosa, 64
Bp., G2
Globoguadrina conglomerata, 50
Glohorotalia, 69
erassaformis, 70, 111 {table)
(Beella) digitata, 60
(Hastigerinella) digitata, 60
(Turborotalia) fijiana, 69,
(table)

111
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Gleborotalin—Continued
hirsuta, &8, 70, 111 (table)
menardii, 70, 71, 72, 111 (table)
menardii fimbriata, 71
menardii ungulata, 71, 111 (table)
obeza, 65
punctulata, 69, 70, 72
truneatulincides, 72, 111 (table)
tumida, 47, 70, 71, 111 (table)
ungulata, 71
Globorotaliidae, 69
Globorotaloides suteri, 61
variabilis, 61
globula, Gypszina, 55, 101 (table)
globularis, Rosalina, 11, 13, 75 (table)
globulus, Gypsina, 55
glutinata, Globigerina, 66
Globigerinita, £6, 110 (table)
Gypsina, 55, 56
globula, &3, 101 (table)
globulus, 55
vesicularis, 55, 56
Gyroidina, 19, 20
gemma, 19, 82 (table)
lamarckiana, 19, 82 (table)
neozoldanii, 19, 20
soldanii, 12, 24, 52 (table)
haliotis, Brounimannia, 27, 83 (table)
Discorbina, 27
Hanzawaia, 17
concenitrica, 17, 75 (table)
Hastigerina, 08
murrayi, 63
pelagica, 88, 111 (table)
(Bolliella) adamsi, G5
(Hastigerina) pelagica, 68
(Hastigerina) siphonifera, G5
Hastigerina, subgenus, 65, 68
Hastigerinella digitata, 60, GG, 68
Hastigerinella, subgenus, G0
hauerii, Pulvinulina, 22
Heronallenia, 26
lingulata, 26, 83 (table)
Heterohelicidae, 1

hexagona, Globigerina, 50, #1, 110
(table)

hirsuta, Globorotalia, £2, 70, 111
(table)

Rotalina, 69
hispida, Calearina, 56, 92 (table)
Hoeglundina, 56

elegans, 56, 101 (table)
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Hofkering, 32
semiornata, 4, 52, 92 (table)
humilis, Globigerinita, 66, 111 (table)
Trunecatulina, 66
Valvulineria, 66
Valvulineria ef., 66
hystrix, Ehrenbergina, 47, 92 (table)
innequalis, Spirillina, 4, §, T4 {table)
inconspicua, Patellinella, 9, 74 (table)
Textularia, 9
indica, Baggina, 22,
Pulvinulina, 22
indicus, Caneris, 22
inhaerens, Acervuling, &5, 101 (table)
involuta, Globigerinelln aequilateralis
var,, 6D
isabelleans, Discorbina, 18
Islandiclla, 45
8p., 48, 93 (table)
japonicus, Psendoeponides, 23
jugosa, Palellinella, 9
laevigata, Cassidulina, 40, 41
Lagenidae, 1
lamarckiana, Gyroidina, 18, 82 (table)
Rotalina, 19
Loamarckina, 20
Bp., 26, 83 (table)
lnmellosa, Globigering, 66
larvata, Planorbuling, 55
Planorbulinella, 55, 101 (table)
lateralis, Eponides (7}, 20
Poroeponides, 20
Pulvinulina, 20
Rosaling, 20, 21
Latfearinina, 51
pauperata, 57, 100 (table)
lessonii, Amphistegina, 33
limbata, Spirillina, 5, 74 (table)
lingulata, Discorbina, 26
Heronallenia, 26, 83 (table)
lobata, Truncatulina, 53
lobatula, Truneatulina, 52
lobatulus, Cibicides, 3, 52, 102 (table)
Discorbis, 18
Nautilus, 52
maculosa, Anomalina?, 50, 102 (table)
madagaseariensis, Amphisteging, 3, 33,
34, 35, 92 (table)
Marginopora vertebralis, 33
mayori, Calearing, 36
Cibicides, §3, 102 (tahle)
Truneatulina, 53

82 (table)
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menardii, Globorotalia, 70, 71, 72, 111
(table)
Pulvinulina, 70
Rotalia, 70
mieens, Discorbis, 12
Rosalina, 11, 12, 13, 753 (table)
milletti, Cymbalopors, 39
Tretomphalus, 39, 92 (table)
minuta, Cassidulina, 43, 93 (table)
mira, Discorbis, 18
Rotorbinella, 18, 82 (table)
mirus, Discorbis, 18
Missizsippina, 24, 25
concentrica, 24
moluccensis, Cassidulina,
(table)
murrayi, Hastigerinn, 63
U autili Ammoniformes,
formes,” 56
Wautilus lobatulus, 52
radiatus, 34
neoearinata, Cassidulina, 41
Neoconorbing, 2, 15
crustata, 15, 75 (table)
floridensis, 15, 75 (table)
frustata, 16, 75 (table)
orbicularis, 17
patelliformis, 16, 75 (table)
terquemi, 18, 75 (table)
tuberocapitata, 17, 75 (table)
neozoldanii, Gyroiding, 19, 20
nitida, Candeina, 88, 111 (table)
Nonionina pelagica, 63
Nuttallides, 29
umboniferus, 24, 83 (table)
Nuttallides? rugosus, 50, 83 (table)
obesa, Globigerina, G5
Globorotalia, 63
obliquiloculata, Pullenin, 67
Pulleniating, 67, 111 (table)
opima, Discorbis, 10, 11
Rgsaling, 11
orbicularis, Conorbina, 17
Discorbina, 16
Neoconorbing, 17
Raosaling, 16
Orbitolina sphacrulata, 36
Orbuling, G7
universa, 67, 111 {table)
Oridorsaliz, 23, 24
umbanatus, 23, 82 (table)
westi, 24
Osangularia, 25

4, 43, 93

give trochi-
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Dsangularias—Continued
bengalensis, 26
culter, 23, 83 (table)
cultur [sic], 26
ozawai, Pararotalia, 25, 83 (table)
Rotalia, 20
“TRotalia," 29
pacifiea, Cassidulina, 43, 45, 93 {table)
Ceratobuliminga, 57, 101 (table)
Ehrenbergina, 47, 93 (table)
palmerge, Discorbis, 27
papillata, Sphaeridia, 83, 92 (table)
papillosa, Amphistegina radiata var,, 35
Pararotalia, 29
orawai, 28, 83 (table)
parkerae, Globigerinita, 66
Parrella culter, 26
partschiana, Epistomina, 56
Pulvinulina, 56
patelliformis, Discorbina, 16
Discorbis, 16
Neoconorbina, 16, 75 (table)
Patelling, 2, 7
advena, ¥, 8, 74 (table)
advena altiformis, 8 74 {table)
advena var. altiformis, 8
corrugata, 7, 8
corrugata var, formosa, 7, 8
Patellinella, 9
carinnta, 8, 74 (table)
fijiana, 9, T4 (table)
inconspieua, 2, 74 (table)
jugoan, 9
patula, Cassidulina, 43, 44, 93 (table)
Paumotun, 25
terebra, 25, 82 (table)
pauperata, Laticarining, 51, 102 (table)
pelagiea, Hastigerina, 68, 111 (table)
Hastigerina (Hastigerina), 63
Nonionina, 68
Pegidia, 32
dubis, 32, 92 (tablc)
Pegidiidae, 32, 92 (table)
plana, Tretomphalus bulloides var,, 40
Planktonie families, 58
Plonktonie Foraminifera, 110 (table)
Planorbuling, 2, 54
acervaliz, 54, 55, 101 (table)
culter, 25
echinata, 23
larvata, 55
Planorbulinells, 2, 55
larvata, 55, 101 (table)
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Planorbulinidae, 54
Planuling, 27, 51
bradii, 52
wuellerstorf, 51, 100 (table)
Planulinoides, 27, 28
biconeavus, 27, 83 (lable)
planus, Tretomphalus, 40, 92 (table)
poeyi, Cymbalopora, 38
Cymbalopora var., 37
Rogalina, 38
polymorpha, Anomalina, 50
polystomelloides, Discorbina, 25
Eplstomaroides, 25, 83 (table)
Poroeponides eribrorepandus, 21
Iateralis, 20
repandus, 20
praegeri, Diseorbina, 18
Discorbis (1), 18
Gavelinopsis, 18, 52 (table)
Pseudobulimina, 58
convoluta, 57
simacnsis, 57, 58
8p.; 58
Pseudoeponides, 23, 24
japonicus, 23
umbonatus, 23
Pseudoparrella exigua, 30
Pseudoparrella (?) rugosa, 30
pulchra, Epistominella, 31, 83 (table)
Pulvinulinella, 31
Pullenin, 48
bulloides, 48, 93 (table)
abliquiloculata, 67
quinguelobs, 48, 93 (table)
salisburyi, 49
Pulleniatina, 67
obliquiloculata, 87, 111 (table)
Pulvinulina canariensis, 69
concentrica, 24
crazsa, 70
clegans, 56
exigua, 30
hauerii, 22
indica, 22
Iateralis, 20
menardii, 70
menardii var. tumida, 71
partschiana, 56
repanda, 20
semiornata, 32
Pulvinulinella bengalensis, 26
culter, 26
pulchra, 31

Pulvinulinella—Continued
umbonifera, 29
punctulata, Anomalina, 49
CGloborotalia, 69, 70, 72
pygmaen, Truneatulina, 20
Pyropilus, 39
quinqueloba, Pullenia, 48, 93 (table)
radiata, Amphisteging, 33, 34, 92 (table)
radiatus, Nautilus, 34
rarilocula, Cassiduling, 45, 46
refulgens, Cibicides, 53, 101 (table)
Truncatuling, 53
repanda, Pulvinulina, 20
repandus, Eponides, 3, 20, 82 (table)
Poroeponides, 20
reticulata, Ehrenbergina, 48, 83 (table)
revertens, Spirillinn vivipara, & 74
(table)
Spirillina vivipara var., 6
robertsoniana, Cibicides, 54
Truncatulina, 54
robertsonianus, Cibicides, &4, 101
(tablo)
Rosalina, 2, 10, 11, 13, 38, 39, 40
candeinna, 11
concinna, 10, 12, 17, 74 (table)
floridana, 10, 13, 74 (table)
floridonsis, 15
globularis, 11, 13, 75 (tabie)
lateralia, 20, 21
mieens, 11, 12, 13, 75 (table)
opima, 11
orbiculariz, 16
poeyi, 38
rugosa, 12, 75 (table)
aquammosa, 38
subbertheloti, 13, 756 (table)
vilardeboann, 13, 75 (table)
rogtrata, Anomalinella, 50, 102 (table)
Truneatuling, 50
Rotalia beeearii var. topida, 29
dubin, 32
{Turbinulina) elegans, 56
menardii, 70
ozawai, 20
soldanii, 19
“Rotalia’ ozawai, 20
Rotaliidae, 18, 28, 82 (table)
Rotalina contraria, 58
hirsuta, 69
lamarckiana, 19
gemipunctata, 50

truneatulinoides, 72
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Rotalina—Continued
umbonatna, 23, 24
Rotorbinelln, 18
mira, 18, 82 (table)
ruber, Globigerinoides,
{table)
rubescens, Globigerinn, &1, 110 (table)
rubra, Globigerina, 63
Globigerinoides, 63
rugosn, Cibicides, 52
Discorbis, 12
Epistominella, 30
Pseudoparrella (7), 30
Rosalina, 12, 75 (table)
rugosus, Nuttallides?, 30, 83 (table)
sacculifer, Globigerinoides, 47, 65, 64,
110 (table)
saceulifera, Globigering, 63
salisburyi, Pullenin, 49
semidecorata, Spirilling, 5
Bpirillina innequalis, 5, T4 (table)
gemiinvoluta, Conicospirillina, 7, 74
{table)
somiornata, Hofkerina, 4, 32, 92 (table)
Pulvinulina, 32
gemipunetata, Anomaline, &0,
(table)
Rotalina, 50
Sestronophora arnoldi, 21
gimaensis, Geminozpira, 57, 08
Peeudobulimina, 57, 58
siphonifern, Globigerinells, 65
Hastigerinn (Hastigerina), 65
Siphonina, 22, 31
tubuloza, 22, 82 (table)
Siphoninoides, 23
echinatn, 23
echinnius, 23, 82 (tabla)
soldanii, Gyroidina, 18, 24, 82 (table)
Rotalin, 19
spengleri, Calearing, 36
Sphaeridia, 33
papillata, 33, 92 (table)
Bphacrogyvpsina, 56
Ephaeroidina, 49
bulloides, 45, 03 (table)
bulloides var. dehiscens, 67
compacta, 49, 93 (table)
dehisoens, 67
Ephacroidinelln, 28, 62, 67
dehizeens, £7, 111 (table)
sphaerulata, Baeculogypsina,
(table)

62, 63, 110

102

o4, 82
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gphaerulata—Continued
Orbitolina, 36
gpinifera, Cassidulina of. C., 44, 93
(table)
spinigern, Spirilling, &, 74 (table)
Spirilling, 4
decorata var,, 6
denticulogranulata, 4, 74 (table)
innequaliz, 4, 5, 74 (table)
innequalia semidecorntn, &, T4
(table)
limbata, &, 74 (table)
limbata var. denticulata, 4
semidecorata, &
spinigera, &, 74 (table)
tuberculatolimbata, 4
vivipara, &, 7, 74 (table)
vivipara var. denscpunctata, G
vivipara revertens, 8, 74, (table)
vivipara var, revertens, 6
Spirillinidac, 4, 74 (table)
squammosa, Cymbalopora, 38
Cymbaloporetta, 37, 58, 92 (table)
Rosaling, 38
Stomatorbina, 24, 25
concentrien, 24, 82 (table)
Streblus, 29
beecarii tepida, 28, 83 (table)
becearii var. tepida, 29
subbertheloti, Discorbiz, 13
Rosaling, 15, 75 (table)
subcretacen, Globigerina, G0, 61
subglobosa, Cassidulina, 43, 44, 45, 93
(talle)
subtumida, Cassidulina, 45, 93 (table)
subvesicularis, Discorbis, 14, 75 (table)
suteri, Globorotaloides, G1
Svratkina, 14
aff. australiensis, 14
australiensis, £4, 75 (table)
ap., 14
tabellacformis, Cymbalopora, 38
Cymbaloporella, 58, 92 (table)
tener, Eponides, 23
tenera, Eponides, 23
Truneatulina, 23
tenuis, Cassidulinoides, 46, 93 (table)
tepida, Tlotalia beceardi var., 29
Streblus beecarii, 29, 83 (table)
Btreblus beccarii var., 28
terebra, Eponides, 25
Paumotua, 25, 82 (table)
terquemi, Discorbing, 16
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terquemi—Continued

Weoconorbina, 18, 75 (table)
Textularia inconspicun, 9
Tinoporus bacoulatus, 36
Tretomphalus, 38, 39, GO

bulloides var. plana, 40

concinnus, 88, 92 (table)

milletti, 52, 92 (table)

planus, §0, 92 (table)
Tretomphalus, subgenus, 39
trigona, Ehrenberging, 48, 93 (table)
Trochamminidae, 1
tropica, Discorinopsis, 14
Truneatulina concentriea, 17

culter, 25

echinata, 23

floridana, 52

humiliz, 66

lobata, 53

lobatula, 52

mayori, 53

pygmaen, 29

refulgens, 53

robertsoniana, 54

rostrata, 50

tenera, 23

tubulifera, 31

tumidula, 21

variabilis, 54

wuellerstorfi, 51, 52
truncatulinoides, Globorotalia, 72 111

(table)

Rotalina, 72
tuberculatolimbata, Spirilling, 4
tuberocapitata, Discorbina, 17

Discorbis, 17

Neoconorbina, 17, 75 {table)

tubulifera, Epistominella, 37, 83 {tnh]e}l
Truncatulina, 31
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tubulosa, Siphonina, £2, 82 (table)
tumida, Globorotalin, 47, 70, 71,
(table)

Pulvinuling menardii var., 71
tumidula, Truncatulina, 21
tumidulus, Eponides, 21, 82 (lable)
Turbinuling, subgenus, 56
turbo, Discorbina, 18
Turborotalia, subgenus, 69
umbonata, Eponides, 23

Rotalina, 23, 24
umbonatus, Oridorsalis, 23, 82 (table)

Paeudocponides, 23
umbonifern, Pulvinulinella, 29
umboniferus, Nuttallides, 23, 83 (table)
ungulata, Globorotalin, 71

Globorotalin - menardii,

(table)
universs, Orbulina, 87, 111 (table)
Valvulineria, 22

glabra, 22, 82 (table)

humiliz, 66

ef. humilis, GG

vilardeboana var. glabra,
variabilis, Cibicidella, 54, 101 (table)

Globorotaloides, 61

Trunecatuling, 54
venezuelana, Globigeringa, 59, G0
venosa, Amphistegina radiata var., 35
vertebralis, Marginopora, 33
vesicularis, Gypsina, 55, 56
vilardeboana, Rosaling, 13, 75 (table)
vitren, Epistominella, 31
vivipara, Spirilling, #, 7, T4 (table)
westi, Oridorsalis, 24
wuellerstorfi, Planulina, 51, 102 (table)

Truncatulina, 51, 52
willlerstorfi, Anomalina, 51
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71, 111
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