
152 BANDY, FRERI CH S. AND VINCENT- N I';O(iLOnOOUADKI NA. GEN. NOV. 

CONTRIBUTIONS FROM THE C USHMAN FOUNDATION 
FOR FORAMINIFERAL RESEARCH 

VOLUM E XVIII, PART 4, OCTOBER 1967 
337. ORIGIN, DEVELOPMENT, AND GEOLOGIC SIGNIFICANCE OF 

NEOGLOBOQUADRINA BANDY, FRERICHS, AND VINCENT, GEN. NOV.* 
ORVILLE L. BANDY, WILLIAM E. FRERICHS, AND EDITH VINCENT 

Department of Geology and Allan Hancock Foundation 
Universit y of Southern California, Los Angeles, Ca lifornia 

ABSTRACT 
A new gene ri c name. NeoJ:iohollUudriu ll. is IlrOPOse<1 

based upon the type species "G loblgeritlu, " dutertrl' i 
d'OdJigny. 1839. The tYJ)e species arose in Ju teI' :Miocenc 
lime from Globorotalia g loborotu1oidcu. (Colom ), developing' 
toothllke umb11lcnl flaps by later Pliocene time in lI'opical 
areas; u mbilical fl aps have not yet developed in temperate 
forms. The pitted non-spinose wall di stinguishes this new 
g enus from Globh:erillu ; tropical forms with toothlike um-
bilical flaps are like GloboQualirina as a result of evo· 
lutionary convergence. 

Evolulion of umbilical flaps in tropical populations or 
the later Pliocene is a valid datum. Expan s ions of trop· 
leal populations during Inte rglaCia l interva ls of the Qua. 
ternary can PI'oduce the s uperposition or tropical popula· 
lions (with fl a l)s) ove l' tempe rate I)opu la tions (without 
flaps) in g eographic rLl"eas marg inal to the tropics; these 
cases may be confused with the actual evolutionary se· 
quence of the laler !' lIocene. 

INTRODUCTION 
It is the purpose of this study to show the origin, 

development and geologic importance of the new 
genus Neogloboquadrilla based upon a lineage stud y 
of the type species "C lobigerilla" dill erlrei d'Or-
bigny, 1839. From a structural approach, this genus 
is essentially like Cloboqlladrilla Finlay, 1947, as 
pointed out by Parker ( 1962); from a phylogenetic 
approach, it arose from a different set of ancestors 
anJ is therefore genetica ll y unrelated to Clabo-
qlladrina. 

It is not the purpose of this work to explore the 
classification of planktonic foraminifera . This sub-
ject has been reviewed and reconsidered in a nUIll-
ber of recent studies ( Bolli, Loeblich , and Tappan, 
1957; Pokorny, 1958; Banner and Blow, 1959; 
Loeblich and Tappan, 1964; etc.) . In keeping wi th 
Galloway ( 1933) and Cushman ( 1948), most au-
thors have used wall , chamber arrangement, and 
basic position of the aperture as the primary basis 
of classification. Banner and Blow have emphasized 
the external structural modifications of the aperture 
in their work. Phylogeny, an important part of 
Galloway's classification, has assumed much im-
portance in recent works by many authors such as 
Blow (1 959), Wade (1964), etc. The stratigraphic 
occurrences of many planktonic forms is now so 
well documented that occurrence in geologic time is 
valid as a cri tica l factor in classification. T he case 
for Neogloboqlladrilla exem pl ifies the importance 
of the phylogenetic approach. 
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SYSTEMATIC PALEONTOLOGY 

Order FORAMINIFERIDA 
Superfamil y GLOBIGERINACEA Carpenter 
Genus Ncogloboquadrina Bandy, Frerichs, and 

Vincent, gen. nov. 
Platc 14, figures 2-12 

Type species: C lobigerilla dillerlrei D'ORBIGNY, 
1839, ill de la Sagra, Histoire physique, poli-
tique et naturelle de I'lle de Cuba, Bertrand, 
Paris, p. 84 (plates published separately, vol. 
8, pI. 4, fi gs. 19-21 ).-BANNER and BLOW, 
1960, Cushman Found. Foram. Res., Contf., 
vol. II, p. II , pI. 2, fig. I (lectotype). 

Test globose, trochospira l, multilocul ar, spire flat 
to rather high, chambers inflated. The umbilicus is 
deep and moderately broad. The aperture is interio-
marginal, vary ing from umbilical to umbilical-extra-
umbilical, with toothlike umbilical flaps in tropical 
specimens, weak ly developed fl aps or none at all in 
specimens from temperate areas. Wall moderately 
and uniformly perforate, giving a pitted appearance 
wi th no spines or only a slight development of 
spines near the apert ure. This genus is like Clabo-
qlladrilla Finlay (1947) , but it developed from a 
different lineage in the later Miocene and is there-
fore genetically unrelated. It differs from Clobi;:-
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erina d'Orbi gny ( 1826, p. 277, model no. 76) in 
having a pitted mostl y non-spinose wa ll structure. 

DISCUSSION 
Related or synonymous fo rms now assigned to 

Neogloboquadrilla in c Iud e "Globigerilla" eggeri 
Rhumbler ( 1901 ) and "G lobigerilla" subcrelacea 
Lomnicki ( 190 I ) . Parker has shown convincing 
evidence ( 1962) of gradations between these species 
and she has placed them together in synonymy with 
"Globoquadrilla" dlilerlrei (d 'Orbigny, 1839) . Other 
authors ( Band y, in press, a; Ingle, 1966a) in the 
past have preferred to refe r to these forms as sep-
arate species because most of the members of any 
given population can often be assigned to one of 
these variant s. 

The original specimens of "G lobigerilla" dulerlrei 
were from Cuba, Martinique and G uadalupe; the 
lectotype of Banner and Blow ( 1960) compares 
favorabl y with specimens in sand samples from the 
G ul f of Bataba no ( Bandy, 1964b) , Cuba. Youn g 
or small C uban specimens of HG." dlilerlrei com-
pare rather well with the ori ginal illustrati on of 
d'Orbigny; larger forms of the species assume more 
chambers per whorl and have a larger and dee per 
umbilicus. About 99 % of these specimens have 
toothli ke umbilica l Haps, or an indication of them 
on one or more chambers; this is essentia ll y true of 
most other tropica l populations. It is the opinion 
of the authors that Parker's conclusions are fully 
justified and that the various forms are no more 
than subspecies, if that, based upon the usual tax-
onomic princi ples. 

Bradshaw (1 959) considered the higher spired 
eggeri type to be most characteristic of a warm 
water fa una and the juvenil e type, with small er low 
spired tests, characteristic of the cool water environ-
ment. However, both small and large forms occur 
in both cool and warm water areas in bottom sed i-
ments and both hi gh and low spired for ms occur in 
tropical coll ections of this study. Further, those 
with um bilical Haps ( typica l dlilerlrei ) show both 
high and low spired variants and from about 5 to 
about 7 chambers in the final whorl ; those with no 
umbi lica l fl aps show similar kinds of variations. 

T ropical specimens referred to the subspecies 
dulerlrei have about 10% more pores per unit area 
than those fro m cool waters, a relationship reported 
by Wiles ( 1965) fo r this same group under the 
name eggeri in his stud y of glacial and interglacial 
sections of deep-sea cores . In addition, the cool 
water subspecies subcrelacea has a thicker wa ll as-
sociated with the decrease in pore concentra tion. 

ORIG IN OF NEOG LOBOQUA DRINA 
In the later Miocene beds of Mallorca, Colom 

( 1954 ) found populations of planktonic fora minif-
era which incl uded a new species, "G lobigerilw" 

globorolaloidea Colom. In 1959, Blow described a 
new species of Globorolalia (G . acoslaellsis Blow) 
fro m the uppermost Miocene of Venezuela. Dr. G . 
Col a m has kindl y sent topotype specimens of "Glo-
bigerina" globorolaloidea to the senior author and 
comparisons of these with the specimens of Globo-
rolalia acoslaellsis indicate that they are the same 
species. Parker ( 1964) noted the marked similarity 
of "G loboquadrilla" dUlerlrei, G loborolalia acosla-
ellsis, and Globorolalia globorolaloidea . Neoglobo-
quadrilla dulerlrei (d'Orbigny) may be separated 
from G loborolalia globorolaloidea by the enl arge-
ment of the um bilicus in the later Miocene and Pli-
ocene ( Plate 14, fi gs. 1-2). 

T he umbi lica l-extraumbilical apertural character 
and the wa ll st ructure suggest the genus Globo-
rOlalia could be used for aeoslaellsis, globorolal-
oidea, and dulerlrei. The latter (dlilerlrei) has 
been placed in Globigerilla usuall y, in Globoquad-
rilla ( Parker, 1962, 1964; Ujiie, 1963; Ujiie and 
Kagawa, 1963) , and in Globorolalia (Bolli , 1964; 
Reiss and G virtzman, 1964; Bolli and Bermudez, 
1965; Bolli , 1966a, 1966b) . Within the Miocene, 
there do appear to be gradational fo rms between 
these indicating a genetic relationship. 

The h ighl y vari able character of the group in the 
later Miocene is well demonstra ted in the detailed 
study of the Tortonia n by Cita, Premoli Silva, and 
Rossi ( 1965). T he fo rms illustrated there as "Glo-
bigerilla" globorolaloidea Colom compare favorably 
with topotypes; and it should be noted that there is 
a suggestion of a lip along the base of the aperture 
in topotypes of the species and in the original illus-
tra ti ons by Colom (1954). 

D EVELOPM ENT AND G EOLOGIC 
SIG NI FICANCE OF NEOG LOBOQUA DR1NA 

Expansion of the umbilicus was the initial stage 
of development of N . dllfertrei (d'Orbigny) from 
Globorolalia globorolaloidea (Colom ). This fea-
ture is shown by comparing the ori ginal illustra-
tions of Colom (1954) with the lectotype of Neo-
globoquadrilla dulerlrei fig ured by Banner and Blow 
( 1960 ) . A topotype of G . globorolaloidea is illus-
trated on plate 14, fi g. I ; a specimen of N. dulerlrei, 
illustrated on plate 14, fig. 2, is from the Lower 
Pliocene of Panay ( Bandy, 1962, 1963a, 1963 b). 
In neither the ancestral form nor in the early rep-
resentatives of N . dulerlrei is there a suggestion of 
dental-like umbilical fl aps. 

It is suggested that "Globigerilla" suberelacea 
Lomnicki be retained as a subspecies of N . dulerlrei 
(d'Orbigny) for those populations which essentia lly 
lac k apertural or umbilica l flaps. Lomnicki ( 190 I ) 
studied specimens from the Upper Miocene of 
Wieliczka, Poland ; these were in large part the basis 
for his species suberelacea . There is no indication 
of flaps in these upper Miocene forms. He included 
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as a synonym the Recent fo rm illustrated as "Glo-
higerilla cretacea" by Brady (1884) ; however, 
Brady's specimens were from off the Ki Islands and 
Parker has shown (1962) that populations from this 
locality are characterized by umbilical flaps. These 
with flaps are referred to N eogloboquadrina duter-
trei subspecies dutertrei. 

It is interesting to note that specimens of "G lo-
bigerilla eggeri" from the type locality (Recent) 
appear to have umbilical flaps (Parker, 1962) in 
some cases and not in others. The location , near 
Juan Fernandez Island, far off the coast of Chile 
(33 ' 42'S, 78 ' 18'W), is near or in the transition 
area between the tropical populations of dutertrei 
(with umbi lica l flaps ) on the nort h and those with 
no umbilical flaps on the south . Cruise 17 of the 
R/ V ANTON BRUUN made a north-south transect 
to a point just south of Juan Fernandez in 1966. 
Collections obtained along this profile corroborate 
this transition from the tropical to temperate forms 
of N . dutertrei. Most of these forms near Juan 
Fernandez have a rather flat dorsal spire like the 

form of subcretacea. Most popu lations of the later 
Miocene-Pliocene interval noted have this form and 
usually about 5 chambers in the final whorl , like 
Lomnicki's species, justifying their retention as 
N eogloboquadrilla durertrei (d'Orbigny) subspecies 
slIbcretacea (Lomnicki). 

Geologicall y, N eogloboquadrilla dlltertrei s. I. 
lacks toothl ike apertural flaps in the later Miocene, 
during most of the Pliocene, and then the tropical 
populations began developing umbilical flaps te: 
ward the end of the Pliocene (text fig. 1) . No fl'-ps 
were noted in a re-examination of Pliocene speci-
me ns (Plate 14, fig . 2) of the Philippine samp. s 
studied earlier (Bandy, 1963a), none is present i .. 
the Pl iocene popu lations of the Los A ngeles Basin, 
none is noted in the P liocene of Italy (Wezel, 
1964), and they are not shown in the Pliocene 
form from the Mohole (Parker, 1964) or in sample 
fractions examined by the author from the Mohole. 

Development of toothlike umbilical flaps in N. 
dutertrei is recorded in the Lower Pleistocene core 
segments of the tropical A tl antic (Plate 14, fig. 3), 
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TEXT FIGURE 1 
Origin and development of Neugloboquadrilla dutertrei (d'Orbigny) subspecies subcretacea (Lom-

nicki) without umbilica l flaps in the later Miocene from Globorotalia globorotaloidea (Colom) and of 
the development of Neog/oboquadrilla dutertrei subspecies dutertrei with umbi lical flaps in the later Pli-
ocene of tropical areas. Radiometric age for the Quaternary is based upon the work of Obradovich 
(1965); the 9-mi ll ion-year date for the Miocene-Pliocene boundary is based upon K-A dates (Yeats, 
1965; Bandy, Ingle, and Frerichs, in press ). One of these dates (9.9 million years) is from near the 
top of the Miocene at Ma laga Cove, southern California (Geochron R0536) , just below the SPHAE-
ROIDINELLA DEHISCENS DATUM there (Bandy, in press, b; Ingle, 1966b). 
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in Pleistocene populations from the Naga numa For-
mation of Japan (Ujii6 and Kagawa, 1963, pI. 46, 
fig. 9c), and in Pleistocene and Recent samples 
from many parts of tropical areas. Modern fo rms 
from Cuba, Panama, the Andaman Sea, and three 
from the Mozambique Channel ( Plate 14, fi gs. 6-
12) illustrate some of tbe variation in the develop-
ment of umbilical flaps in these tropical forms re-

to as N eogloboquadrilla dutertrei subspecies 
ddJertrei. Populations from these areas and fro m 
oth ,r tropical areas of the Atl antic and Pacific have 
unloilical toothlike flaps in more than 90 percent of 

)"e cases examined. From 50 to 100 speci mens 
were examined in many samples and it is often 
difficult to find any tropica l specimens with a com-
plete lack of umbilical fl aps on at least one of the 
chambers of tbe final whorl. The fla ps do not ap-
pear full y developed on all of the chambers of the 
fi nal whorl. In many tropical specimens there are 
well-developed flaps on the last two or three cham-
bers of the final whorl; other specimens Jack flaps 
on the final chamber or two, having one small 
tootblike flap on the antepenultimate chamber. It 
is necessary to exa mine carefull y the umbilical 
margins of the last four cbambers to determ ine the 
presence or absence of these toothlike features. 

There are essentiall y no toothlike flaps in popu-
lations of Neogloboquadrilla dlltertrei subspecies 
subcretaeea from the later Miocene of southern 
California, from the Pliocene of Californi a, from 
the Pleistocene of Ca lifornia, or from the Recent 
core segments from the offshore basins stud ied re-
cently (Band y, in press, a) . A specimen from the 
area of the cold Peru Current ( Plate 14, fig . 4) in 
the southern hemisphere and one from the northern 
hemisphere in the area off southern Ca li fornia 
(Plate 14, fi g. 5 ) are representati ve of these popu-
lations which have no umbilical toothlike flaps. 
Counts of 100 specimens show onl y one or two per-
cent of specimens with fa in t indications of small 
flaps. A number of samples were exami ned from 
the collections of the USNS ELTANIN betwee n 33 
and about 45 degrees south latitude; 90 to 100% of 
the specimens of Neogloboquadrilla dutertrei are 
without umbilical fl aps, especiall y in the Peru Cur-
rent. In the nortbern Paci fic, the transition from 
tropical forms (with umbilica l fl aps) to temperate 
forms (without fl aps) is off Baja Ca li fo rni a. 

Regarding coiling characteri stics, essentia ll y a ll 
Pliocene and Quaternary populations of N eoglobo-
quadrilla dutertrei are dextrall y coiled whether they 
are with or without umbilical fl aps. Less than one 
percent are sinistrall y coi led. However, sinistral 
populations occur in tbe later Miocene of soutbern 
Ca lifornia ( Ingle, 1966b) and in the very basal 
Pliocene and upper Miocene of Venezuela (Bolli , 
1964 ) . 

SU MMARY AND CONCLUSIONS 
Globorotalia globorotaloidea (Colom ) gave rise 

to N eogloboquadrilla dutertrei (d'Orbigny) sub-
species subcretaeea (Lomnicki) in the later Mi-
ocene. This transition involved primaril y the ex-
pansion of the umbi licus and the change from an 
extraum bilica l aperture to one that is more umbil-

in position. Forms fi gured as dutertrei from 
Ea rl y and Middle Miocene beds belong to otber 
globorotaloids. 

Nea r the end of the Pliocene, toothlike umbilical 
fl aps began to appear in tropical popul ations but 
not in the cool temperate areas . T his evolutionary 
d ichotomy provides a va luab le stratigraphic level , 
and the two populations now serve to identify dif-
fe rent water masses. Deve lopment of umbilical 
fl aps in N eogloboquadrilla has produced an iso-
morph of the Eocene-to-Recent genus Globoquad-
rilla; the two genera have d ifferent origins and ex-
emplify evolutionary convergence. 

A bioseries showing the development of umbilical 
fl aps in tropical populations of Neogloboquadrilla 
dutertrei in later Pliocene time is the basis for a 
da tum ; however, pseudobioseries may be demon-
strated today from cool temperate a reas toward the 
tropics. Further, at any time after the initial devel-
opment of umbilical fl aps in tropica l areas, expan-
sions of tropica l conditions during interglacial times 
of the Quaternary could easil y result in the super-
position of tropica l populations above cool-water 
populations, thus provid ing another type of pseudo-
bioseries in these expanded geogra phic zones. Fail-
ure to recognize and distinguish between true and 
false cases of bioseries may contribute to serious 
errors in correlation. 

It was noted by Wiles (1965) that there was a 
hi gh pore concentration in "Globigerilla eggeri" 
during interglacial ages and a low pore concentra-
tion in spec imens of thi s species for the gl acial 
ages. Similarl y, N . dutertrei dlltertrei has more than 
10% more pores per uni t area than most specimens 
of N . dlltertrei suberetaeea. T he decrease in pore 
concentrations is usuall y associated with a tbicken-
ing of the wa ll itself. Thus, temperature increase is 
correlated wi th the development of umbilical tootb-
like fl aps, an increase in pore concentrations, and a 
thinning of the wall. Conversely, temperature de-
crease is correlated with a reduction in umbilical 
flaps, a decrease in pore concentrations, and an in-
crease in the thickness of the wall. Tbese criteria 
should be helpful in paleoclimatic analyses of Qua-
ternary deep-sea cores. 

Radiometric data (Band y, in press, b ) suggest 
that well-developed forms of N eogloboquadrina ap-
peared somewhat over 9 million years 'ago, below 
the SPHA EROIDIN ELLA DEHISCENS DATUM 
(Band y, 1963b, 1964a); tropica l populations began 
developing umbilical flaps about 3 or 4 .million 
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years ago and are now characterized by these tooth-
like structures. 

Phylogenetic evaluations of many foraminiferal 
stocks are needed to detect other cases of iso-
morphism. 
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the Vridhachalam and Pondicherry areas, but a very 
few specimens were recovered from the Globo-
trullCQIlQ COllcavllta and G /obotrUIJClIllQ lilllleiallll 
Iricarinala Zones of these areas. Important local-
ities for this species are Patti and Chendamangalam 
in the Vridhachalam and Karasur in the Pondi-
cherry area. 

slightly lobulate in the later parts of the test, edge 
smooth and rounded; chambers distinct, 10 in the 
last whorl , inflated, increasing gradually but uni-
formly in size as added, last-formed chamber dis-
tinctly lobulate; sutures flush and limbate in the 
early portion of the test, distinct, depressed and 
curved in the later portion, distinct, relatively less 
depressed and less curved on the umbilical side; 
wall coarsely perforate, radial in microstructure; 
aperture a low opening at the base of the last 
formed chamber, extending for some distance on 
the spiral side. 

Cibicides purobi Banerji , n . sp. 
Plate 15, figures 16, 17, 18 

Cf. Rosalil/a ammol/oides REUSS, 1884, Geog. Skiz-
zen Bohm., vol. 2, p. 214. 

Cf. Cibicides ammol/oides (Reuss) TRUJILLO, 1960, 
Jour. Paleontology, vol. 34, p. 335, pI. 48, 
figs. 8a-c. 

Shape of Ihe lesl.- Free, trochospira l, slightly 
oblong in shape, compressed near the periphery, 
almost planoconvex, spiral side fl at to very little 
convex, composed of three distinct whorls, umbil-
ical side more convex, with a very low umbonal 
boss, periphery smooth in the early parts and 

Dimel/siol/s.-The holotype measures 0.45 mm. 
in diameter and 0.24 mm. in thickness. Other 
studied specimens range up to 0.65 mm. in diameter 
and OJ 7 mm. in thickness; average diameter / thick-
ness ratio: 1.86. 

Remarks.-This species is characterized by a 
compressed planoconvex test with the last chamber 
distinctly lobulate, a low umbonal mass on the um-
bilical side and characteristic interiomarginal Cib-

EXPLANATION OF PLATE 14 

I. Globorolalia globoro/tlloidea (Colom) , X 68. lA, Ventral view; I B, edge view; IC, dorsal 
view. This is a topotype submitted by Dr. Col om from the Upper Miocene of Mallorca. ..... 152 

2. Neogloboqlladril/a dulerlrei (d 'Orbigny) subsp . slIberelacea (Lomnicki), X 60. Ventral view. 
Specimen from the Lower Pliocene of Panay, Philippines, sample 3-1443 (Bandy, 1963a, 
1963b). Note the absence of apertural or umbilical flaps. ................. 152 

3. Neogloboqlladril/a dlilerlrei (d 'Orbigny) subsp dlllerlrei (d'Orbigny) , X 44. Ventral view. 
Specimen from Lower Pleistocene of Vema core V 15-64 (134 cm.) in the Atlantic Ocean off 
Brazil (Ericson , Ewing, and Wollin, 1963) . Umbilical flap present on third from the last 
chamber. ...... . ................................ ................................................................................................................................................... 152 

4. Neogloboqlladrilla dlilerlrei (d'Orbigny) subsp. slIberelacea (Lomnicki) X 59. Ventral view. 
Recent specimen from a depth of 473 fathoms, USNS ELTANIN Petterson Grab 4-4 (32°48'S; 
71 °51 'W). Note the lack of umbilical flaps on the chambers. . .... ......................................... ....... .. 152 

5. Neogloboquadril/a dlilerlrei (d 'Orbigny) subsp. suberelacea (Lomnicki), X 68. Ventral view. 
Recent specimen from off southern California, AHF Station 4674 (10-15"), depth of water 
872 fathoms (32°16.5'N; 119°19.5'W) . Note the lack of umbilical flaps . ......................... ................. 152 

6. Neogloboquadril/a dlllerlrei (d'Orbigny) subsp. dlilerlrei (d 'Orbigny) , X 60. 6A, Ventral view; 
6B, edge view; 6C, dorsal view. Recent specimen from core 12B off Cuba (Bandy, 1964b) . 
Portions of umbilical toothlike flaps occur on the last chamber and on the fourth from the last 
chamber. ..................... ......................... ................................... ................ ................... ................................. ................. 152 

7. 

8. 

9. 

10. 

11. 

12. 

Neogloboqlladril/a diller/rei (d'Orbigny) subsp. dlilerlrei (d'Orbigny), X 51. Ventral view. Re-
cent specimen from the Gulf of Panama, USNS ELTANIN Station 25 (4°51'N; 80 0 27'W). 
Note prominent umbilical flaps on last two chambers and weakly developed flaps on the earlier 
chambers. ........... ................... ................. ................. ........ ....•..... ................ ......................... . ...................................... . 
Neogloboquadril/a dlllerlrei (d'Orbigny) subsp. dlilerlrei (d 'Orbigny), X 51. Ventral view. 
slightly oblique. Recent specimen from the Gulf of Panama ( Bandy and Arnal, 1957, H 139). 
Note the small apertural toothlike flaps on the last two chambers. . ....................................................... . 
Neogloboqlladril/a dlllerlrei (d'Orbigny) subsp. dlllerlrei (d'Orbigny), X 55. Ventral view. Re-
cent specimen from the Andaman Sea (9 °54'N ; 94°55'E). Note the toothlike umbilical flaps on 
the last three chambers. ... ................... .. .... ..... ....................................... . ........................ ... ... ..... .......... . 
N eogloboquadrilla dlilerlrei (d 'Orbigny) subsp. dlilerlrei (d 'Orbigny), X 76. Ventral view. Re-
cent specimen from the southwestern Indian Ocean, R/ V ANTON BRUUN Station 3611 , 
Cruise 7, International Indian Ocean Expedition. Umbilical fl aps occur on the last two 
chambers. .............. . .................................................. ........... _ ................................................................ . 
Neogloboqlladril/a dulerlrei (d 'Orbigny) subsp. dlllerlrei (d'Orbigny) , X 68. Ventral view. 
Same station as figure 10. Note the umbilical flap on the next to the last chamber. ......... . 
N eogloboquadril/a dlilerlrei (d 'Orbigny) subsp. dlllerlrei (d 'Orbigny), X 76. Ventral view. Re-
cent specimen from the southwestern Indian Ocean, R/ V ANTON BRUUN Station 385B, 
Cruise 7, International Indian Ocean Expedition. Umbilical toothlike flap on the last chamber. 
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