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ABSTRACT 
Prior to the prese)1t repOrt t he E ocene Nangguian gl'oup 

was subd ivided "by Oppenoorth and Gerth (9 29) into the 
Axlnea. JogJakartae and Discocyclinn layel·s. These sedi-
ments wera formed in non-marine and near-shor e environ-
mental conditions. Above these laye r s , Globigerina marls 
are observed which prove to contain typical E ocene plank-
tonic foraminifera. h en ce an additional l ayer of complet ely 
different facies occur in the Eocene Nanggula n group. Sev-
enteen planktonic foraminiferal spec ies f r om six samples 
a r e recorded in thi s paper , of which one specie3 , HOll t -
kenina. JIllngguloliensis nov. sp. , is h e l'e descl"ibed as new. 

INTRODUCTION 
The present paper discusses G lobigerina marls 

which occur in close proximity with the Eocene 
sediments of Nanggulan, central Java . This study 
is based on field and laboratory investigations. 
Samples of marls, all surface collections, were 
gathered by the author in the dry season of 1965; 
it appears that some of the marls contain typical 
Eocene planktonic foraminiferal fossils. Actually 
the presence of these fossils has been known to the 
author since 1959, from samples collected by Dr. 
W. Rothpletz in 1943 . However, the number of 
specimens obtained from the washed samples, 
which were mainly collected from the Watupuru 
river, was small and moreover not well preserved. 
From the recently collected marl samples, a total 
of eight from six localities were studied ; three lo-
calities are here considered Eocene in age, the rest 
younger. Previously all these localities are indi-
cated as Globigerilla marls, Miocene in age in the 
geological map of Rothpletz (1943) . 

In this report the distribution of the marls will be 
described in relation to geographic factors and geo-
logic formations. The layers are correlated with 
well known occurrences and the age assignment is 
mainly based on plaoktonic foraminifera , which 
constitute the main element of the fauna. The fauna 
will be described in the systematics section, and all 
the identified species are figured. A distribution 
chart of species in the samples is also given. 

Further, this paper proposes that besides the ex-
isting subdivisions of the Eocene of Nanggulan 
which were established by Oppenoorth and Gerth 
(1929), viz. Axillea, l ogjakartae and DiscocyC/ifla 

1 Publication of this paper authorized by the Dlrecto.' of 
The Geological Survey. 

layers, a new unit, the Globigerilla marl , should 
be added . 

I am grateful to the retired irrigation worker of 
Nanggulan, Pak Martokrijono, who provided us 
with rooms in his house during our stay in the field. 
Jatim Karsoprajitno and Pardi Jososudarmo, both 
from the Geological Survey, assisted me in the field 
and also in the laboratory with the preparation of 
the samples. Drawings in this report were done by 
Tugiman, illustrator of the Geological Survey. 

DISTRIBUTION OF MARLS IN NANGGULAN 
The Eocene marls mainly occur as isolated out-

crops and stratigraphically lie between Discocyclillo 
layers in the lower part and volcanic andesite brec- . 
cias and agglomerates above. They occur in three 
localities (text fig. 1) and will be described in re-
lation to their geographic posi tion and geologic 
formation. 

Occurrence at Tempel village 
The samples were taken from the wall of a foot-

path cut northwest of the top of Mudjil Hill at the 
village Tempel. The general topography of the 
sample locality is that of the conical Mudjil Hill. 
The outcrop is an elongated one trending more or 
less in the same direction as the contour line. The 
marl is very calcareous, much weathered , and 
white to somewhat light-brownish with soil impu-
rities. Although the marl is weathered, good fossil 
specimens can be obtained from it. The lower con-
tact is with the sandy clay of the DiscocyC/illa 
layers, the upper with the volcanic andesite brec-
cias and agglomerates of which Mudjil Hill is con-
structed. The length of the outcrop is estimated to 
be 150 meters, its width + 15 meters. Rothpletz 
(1943) indicated on his geologic map two other 
isolated occurrences farther south. Although 
samples from the latter have not been taken and 
studied, the three localities must belong to the same 
bed, because they have the same lithology; they are 
located at about the same elevation and on the 
geologic map form a discontinuous line surround-
ing Mudjil Hill. 

Occurrence at Kali San ten 
The marls were here revealed by the excavation 

for an irrigation channel. The location of the 
sample is near the intersection of the irrigation 
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channel with the Kali SaDten, and on the northern 
side of the latter. The marl is grey and has a 
rather high clay content compared with the marls 
of Tempel and Blumbang village. Fossils from 
Kali Santen are the most beautifully preserved . The 
position of the marl is near outcrops belonging to 
the Axillea layers. The extent of the marl has not 
been traced , but it is an isolated one and could not 
be very extensive. 

"U DJll " 'L l 

TEXT FIGURE 2 

Occurrence near Blumbang village 
The G lobigerilla marls in this area crop out at 

a small tributary of the Watupuru river, not far 
from the village Blumbang, on the general slope 
down from the village to the river. The outcrop, 
elongated in a north-south direction , is 250 meters 
long and 60 wide. The nature of the rock is the 
same as those found at Tempel village. Good fos-
sil specimens were also obtained here. Contact with 
other formations is not very distinct, but not far 
down the slope outcrops belonging to the Disco-
eye/ilia layers are observed. The southernmost tip 
of the marl is closely connected with outcrops be-
longing to the Jogjakartae layers, which crop out 
at the Watupuru river. If the strike be extended to 
the southwest, it will cut the southernmost tip of 
the marl outcrop. Farther uphill occur volcanics, 
consisting of andesite breccias and agglomerates. 

From the upper course of the Watupuru river, 
some samples have been analysed which on the 
geologic map belong to the Diseoeyclilla layers; 
they contain a mixture of faunas derived from the 
Globigerilla marls and the Diseoeyclilla layers. This 
faunal mixing is also indicated by the different type 
of preservation and different sediments in which 
the fossils are embedded. The rocks from which 
the samples were taken should be considered debris. 

From the above-mentioned marl occurrences it is 
evident that the Eocene Globigerilla marl s discussed 
here do not always lie above the Diseoeyelina 
layers; their position may be above ei ther the Disco-
eye/ilia and ]ogjakar/ae layers or the A xillea layers, 
which means that the marls transgressively overlie 
Nanggulan group, as it was formerly known. 

Occurrence in Kebon Agung 
The Globigerilla marls are not restricted to the 

above-mentioned loca lities; the presence of such 
rocks of Eocene age containing Hall/kellilla sp. has 
been reported ( Hartono, 1960) from core samples 
from Kebon Agung, not far from the Eocene 
Nanggulan exposures. The core samples are also 
composed of marly rocks havi ng abundant plank-
tonic foraminifera. From the distribution chart of 
species ( text fig . 4) it can be seen that four species 
occurring at Kebon Agung also occur in the marls 
from Nanggulan, which means that they must be-
long to the same bed. At the time the relationship 
to the outcropping Eocene Nanggulan group was 
not clear, because such Eocene marls were not 
then known. The present discovery of G lobigerilla 
marls in close connection with known beds clarifies 
the relationship. The distribution of the Eocene 
G lobigerilla marls must, therefore, also be extended 
to the east under the alluvial Progo Plain. 

FACIES CHANGE 
Judging from the character of the sed iments of 

the Axillea, ]ogjakar/ae and Diseocye/illa layers, a 
fully developed Globigerilla fauna cannot be ex-
pected in these layers. Sedimentation took place 
in a terrestrial to margi nal lagoonal to nearshore 
environment, as shown by coal beds in the Axillea 
layers and abundant molluscs in almost the whole 
sequence. From the type of sediments and its fossil 
content it seems obvious that a facies change has 
taken place from bottom to top. 

The coal layers and abundant molluscs of the 
Axillea beds indicate a terrestrial to marginal la-
goonal environment. Moreover, euxinic conditions 
during their deposition also prevailed, as is shown 
by sulphur crystals or their derivatives on the sur-
face of black clays . The Axillea layers are also 
characterized by a paucity or absence of calcium 
carbonate. 

The ]ogjakar/ae and Discocyclilla layers show 
clearly an increase in the marine influence, for in-
stance the appearance of abundant larger foram-
inifera and , rarely, smaller and planktonic foram-
inifera . That conditions were apparently not fully 
marine but sti ll dominated by shore factors, how-
ever, is shown by the occurrence of littoral fossils 
in abundance. The calcium carbonate content of 
the beds is not very high, but it shows a marked 
increase upward. 

The Globigerilla marls developed under entirely 
marine conditions without influence of shore fac-
tors. This is reflected by the type of sediment , viz., 
marl, as well as by the fossil s occurring in them, 
which consist almost exclusively of planktonic fo-
raminifera. Because of predominance of this plank-
tonic element, the marls are interpreted as deposits 
from relatively deep water or from the same con-
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ditions as those in which Globigerilla oozes are 
currently being deposited in Recent seas. Com-
pared with the underlying layers, the Globigerina 
marls are far more calcareous. 

ADDITIONAL EOCENE LAYER 
The previously known Eocene sediments of Nang-

gulan were called the "Nanggulan group" (Marks, 
1957) . It was subd ivided by Oppenoorth and 
Gerth (1 929) into three layers, viz., the A xinea, 
Jogjakarlae and Discocyclina layers. Marks called 
these subdivisions formations. The term " layer" is 
still used in this report, although they actuall y rep-

resent biostratigraphic units, because the subdivi-
sions are based on biologic factors and fossi l names 
are applied; hence they are fossil zones. 

It has already been ind icated that Globigerillll 
marls occur on top of the Discocyc/ina layers and 
were originall y considered Miocene in age (Roth-
pletz, 1943 ). However, the planktonic foramini-
feral content of part of the samples proves that they 
are Eocene in age. Therefore an additional layer, 
viz., Globigerina maris, should be supplemented to 
the existing subdivisions. This additional layer is a 
new biostratigraphic unit, or a fossil zone, and a 
formation in Marks' terms. This new unit com-
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TABLE I 

Oppenoorth & 
Age Group Gerth (1929) This Report Fauna 

G lobigerina marl Discussed in this report 

Upper Eocene Nanggulan Discocyclina layer Discocyclilla fm. Globorotalia topi/ellsis 

Jogjakartae layer Jogjakartae fm. G. lehlleri 
G. celltralis TI-

Axinea layer 

prises the Globigerina marls of Tempel, Blumbang, 
Kali San ten and the unexposed marls under the 
alluvial Prago deposit (Table I ) . 

Zonation by means of planktonic foraminifera 
is at present not possible here . 

AGE AND CORRELATION 
All the samples discussed in this paper are con-

sidered as one unit, because the species are more 
or less evenl y distributed in them, as can be seen 
from the distribution chart ( text fig. 4). One ex-
ception is that Globorotalia cocoaensis occurs only 
in the samples from Kebon Agung; this r aises the 
possibility of the presence of another fossil zone. 

The fauna is compared with three reported oc-
currences: first, the Eocene planktonic fauna of 
Trinidad, described by Bolli (1957) ; second, the 
Eocene fauna of Saipan (Todd, 1957) ; and, third, 
the Eocene fauna of Guam (Todd, 1966). Com-
parison with other faunas has not been attempted, 
due to the limited literature available. 

Eight species recorded in this paper, excluding 
species of Hantkenina, also occur in the Eocene 
Navet and San Fernando formations of Trinidad. 
By computing the range of these species with their 
range in Trinidad, the Nanggulan planktonic fauna 
can be correlated with the Globorotalia cocoaell sis 
zone. The time span is narrowed by the overlap-
ping range of Globigerina ampliapertllra and Glo-
bigerapsis illdex. From this it may safely be con-
cluded that the age of the Globigerina marls is 
Upper Eocene. 

t A xillea fm. Has/;gerinG nlicra , etc. 

The following species occur also in the Eocene 
of Guam: Halltkellina alabamensis, G lobigerina 
cOlIglom erata, G. yegllaellsis, Globorotalia celltralis 
and Globigerapsis illdex (Todd, 1966, p. 3, table 
I). Three of these are reported to occur also in 
the Oligocene of Guam. These three species may 
well range to the Oligocene, but the age assignment 
is based more upon the restricted Eocene species. 
Moreover, the presence of Eocene species in Oligo-
cene strata can also be attributed to redeposition 
from older beds, as was the case with Halltkellina 
inl/ata, found only as a single specimen in the 
Oligocene of Guam. 

According to Todd (1957 ) the Eocene fa una of 
Saipan appears to show a closer affinity to those of 
equivalent age to the east (America and Europe) 
than to the west and south (Asia and Indonesia). 
However, this affinity may well be more apparent 
than real and merely reflect a better acquaintance 
with American and European faunas. I believe 
that the Saipan Eocene fauna should have strong 
affinities with the Asian and Indonesian fauna, as 
does the Guam fauna, not only because it is geo-
graphically closer, but also because it is sti ll located 
within the Indo-Pacific faunal province. Five plank-
tonic species occurring in Saipan also occur in 
Nanggulan. The Eocene G lobigerina marls of 
Nanggulan are likely to be correlatable with the 
Densinyama formation of Saipan. 

Because of similarities with other planktonic 
Eocene species and of the known ranges of these 
species, the age of the Globigerilla marls can, there-
fore, best be interpreted as Upper Eocene. 

EXPLANATION OF PLATE 20 
(Unless otherwise noted, a, side view; b, peripheral view) 

FIGS. P AGE 
I. Chilogllem belilla martilli (Pijpers), X 100. Hr 6. a, front view; b, top view. ... 157 
2. Halltkellilla alabamellsis Cushman, X55. Hr a7A. ..... . ..................................................... 157 

3,4. Hantkellina nallgglliallellsis n. sp., X55. 3, Hr 6. 4, Holotype, Kebon Agung. ............ 158 
5. Hantkellilla? sp., X55. Hr 6. ................ ................................................................................................................ . .................... 158 

6,7. Hastigerilla micra (Cole ). 6, Hr 35, X llO. 7, Kebon Agung, X 130. . 158 
8,9. Globorotalia celltralis Cushman and Bermudez, X60. 8, Kebon Agung. 9, Hr 6. C/, a, dorsal 

views; b, b, ventral views; c, c, peripheral views . ..... .............. .......................................................................................... 158 
10. Globorotalia cocoaellsis C ushman, X60. Kebon Agung. a, dorsal view; b, ventra l view; c, 

peripheral view . .......................................................................................................... ....................................................................................... 158 
II. Globigerilla ampliapertllra Bolli, X50. Hr 27 A. a, dorsal view; b, ventral view; c, peripheral 

view. . ...... ........ ... ..... .......................................................................................................................................... ......................................................... 158 
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Hc. Hr. Hr. 
Family and Spec ies 35 28 A 27A 

Family HETEROHELICIDAE 
Chiloguembelina martini ---

Family HANTKENINIDAE 
Hantkenina alabamensis x x 
H. nanggulanensis n. sp. x x 
H . sp. x 
Hastigerina micra x x 

Family GLOBOROTALIIDAE 
Globorotalia centralis x x x 
G. cocoaensis -----

Family ORBULINIDAE 
Globigerina ampliapertura x x ---
G. compressa x --G. conglomerata x x --G. alI. linaperta --G. parva x --G. quadritriloculinoides 
G. yeguaensis x x x 
G.sp. x ----Globigerapsis index x 
Catapsydrax pera 

TEXT FIGURE 4 
Distribution of species in the samples 

SYSTEMATIC DESCRIPTIONS 

Hc. He. I K e bon 
6 6A Agung 

I x 

x x x 
x x x 
x x 
x x x 

x x x 
x 

x x 
x X 
x x 
x 
x x 
x 
x x 

x x 
x x 

(The systematic arrangement of genera in this 
report follows the classification of Bolli, Loeblich 
and Tappan, 1957). 

This species is found only in sample Hr 6; 12 
fossils were picked. 

Family HANTKENINIDAE Cushman, 1927 
Subfamily HANTKENININAE Cushman, 1927 

Genns Hantkenina Cushman, 1924 
Hantkenina alabamensis Cushman, 1924 

Family HETEROHELICIDAE Cushman, 1927 
Genus Chiloguembelina Loeblich and Tappan, 1956 

Chiloguembelina martini (Pijpers), 1933 Plate 20, figure 2 
Plate 20, figure 1 

Textularia martini PIJPERS, 1933 , Geog. Geol. 
Hantkenina alabamensis Cushman, BECKMANN, 

1953 , Eclogae Geol. Helv., v. 46, p. 395, pI. 
26, fig . 6; BOLLI, LOEBLICH and TAPPAN, 1957, 
U. S. Natl. Mus. Bull. 215, p. 26, pI. 2, fig . 
8a, b. 

Med., Utrecht, Netherlands, No.6, p. 57, figs. 
6-10 (Vide Ellis and Messina , Catalogue of 
·Foraminifera) . 

C/tiloguembelina martini (Pijpers) , BECKMANN, 
1957, U. S. Natl. Mus. Bull. 215, p. 89, pI. 21, 
fig. 14. 

The distribution of this species in Nanggulan is 
widespread; it occurs in all samples except sample 
Hr 35. 

FIGS. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

19,20. 

21. 

EXPLANATION OF PLATE 21 
(Unless noted, a, dorsal view; b, ventral view; c, peripheral view) 

Globorotalia compressa (Plummer) X 50. Hr 27A. a, b, side views; c, peripheral view. 
Globigerina conglomerata Schwager, X 50. Hr 27A . .......... ........................... ............................................... . 
Globigerina parva Bolli , X 55. Hr 35 . ........................................................................................................... . 

PAGE 
158 
159 
159 

Globigerina yeguaellsis Weinzierl and Applin, X 55 . Hr 35 . ............................................................ . 
Globigerina quadritriloculinoides Chalilov, X 55. Hr 37 . ..................................................... .... ....................... . 
Globigerilla sp., X 88. Hr 28A . ............................................................................................................................................... . 
Globigerina alI. Iinaperta Finlay, X 46. Hr 6 . ................................................ ................ ............................. . 
Globigerapsis index ( Finlay) , Hr 6. 19, x 60. a, dorsal view with a clear spiral; b, c, 
views showing supplementary apertures. 20, X 55. a, dorsal view with indistinct spiral; b, 
peripheral view . .................................... .. ........................ ... . ..................................................................................................................... . 
Catapsydrax pera (Todd) , X 60. Hr 6A. ... .. .................. ...................... . ..................... ..... ....... ..... .... . 

159 
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159 
159 

159 
159 



158 HARTONO-EOCENE PLANKTONIC FORAl\UNIFERA OF JAVA 

Hantkenina nanggulanensis n. sp . 
Plate 20, figures 3,4 

Hantkellilla bermudezi Thalmann, TODD, 1957, 
U. S. Geol. Survey Prof. Paper 280-H, p. 
304, pI. 70, fig. 13. 

Test planispiral , bilaterally symmetrical; especi-
ally in the later chambers the periphery is lobate. 
Chambers inflated, five or six in the last coil, each 
provided with a short spine located anteriorly. 
Sutures distinct, depressed and straight. Wall 
smooth, calcareous and finely perforate. Aperture 
relatively large, more or less triangular in shape, 
with blunt angles, its base at the base of the last-
formed chamber at the apertural face. The aper-
ture is provided with a lateral liplike projection. 
Largest diameter of the holotype, 0.47 mm. 

Holotype (catalog number P.D. 5104) deposited 
in the Paleontological collection of the Geologica l 
Survey of Indonesia, Bandung. Paratypes at U. S. 
National Museum, Washington. 

This species is more inflated than specimens of 
Hantkenina alabamensis Cushman, which are also 
present in the marl samples. It differs from H . 
bermudezi Thalmann (which is also inflated) in 
lacking supplementary apertures. This species dif-
fers from H . inf/ata Howe [figured by Todd (1966, 
pI. 8, fig. 8) from the Oligocene of Guam with sup-
plementary apertures] in its lack of supplementary 
apertures. This species resembles Mohler's figure 
in Van Bemmelen (1949, The Geology of Indo-
nesia, Vol. lA, p. 90, text fig. 26, Halltkellilla sp. 
2). The present species is probably conspecific 
with this species. 

The known geographical distribution of this 
species is Nanggulan, Southeast Kalimantan, and 
Saipan. 

?Hantkenina sp. 
Plate 20, figure 5 

Specimens referred to ?Hantkenilla sp. are pres-
ent in the samples from Tempel and Blumbang. 
They consist of two chambers only, the earlier 
chambers absent. Apertures are obscure. They are 
referred to this genus because of the presence of a 
spine protruding from each chamber at the periph-
ery and a lso because of the general outline of 
the chambers. 

Subfamily HASTIGERININAE Bolli 
Loeblich and Tappan, 1957 

Genus Hastigerina Thomson, 1876 
Hastigerina micra (Cole), 1927 

Plate 20, figures 6, 7 

, 

NOllioll micrus COLE, 1927, Bull. American Pale-
ontology, v. 14, No. 51 , p. 22, pI. 5, fi g. 12 
(Vide Ellis and Messina, Catalogue of Foram-
inifera) . 

Nonioll micrum Cole, TOOD, 1957, U. S. Geol. 
Survey Prof. Paper 280-H, p. 267 ( table) , pI. 
65, fig. 26. 

Hastigerilla micra (Cole ), BOLLI , 1957, U. S. Natl. 
Mus. Bull. 215, p. 161 , pI. 35, figs . 1a-2b. 

This seems to be a very common and widespread 
Eocene species; in Nanggulan it occurs in the Glo-
bigerilla marls as well as in the Discocyclilla layers. 

Family GLOBOROTALIIDAE Cushman, 1927 
Genus Globorotalia Cushman, 1927 

Globorotalia centralis Cushman and Bermudez , 
1937 

Plate 20, figures 8, 9 
Globorotalia celltralis CUSHMAN and BERMUDEZ , 

1937, ContI. Cushman Lab. Foram. Res., v. 
13, pt. 1, p. 26, pI. 2, figs. 62-65 (Vide Ellis 
and Messina, Catalogue of Foraminifera) . 
TODD, 1957, U. S. Geol. Survey Prof. Paper 
280-H, p. 268 ( table 1), pI. 71, figs. 1, 3. 
BOLLI, 1957, U. S. Natl. Mus. Bull . 215, p. 
169, pI. 39, figs. 1a-4. TODD, 1966, U. S. Geol. 
Survey Prof. Paper, 403-1, p. 33, pI. 3, fig. 1 

This species is the most common in the samples; 
it occurs also in the Discocyclilla layers. 

Globorotalia cocoaensis Cushman, 1928 
Plate 20, figure 10 

Globorotalia cocoaellsis CUSHMAN, 1928, Contr. 
Cushman Lab. Foram. Res., v. 4, pt. 3, no . 64, 
p. 75, pI. 10, fig. 3 (Vide Ellis and Messina 
Catalogue of Foraminifera). BOLLI, 1957, U: 
S. Natl. Mus. Bull. 215, p. 169, pI. 39, figs. 
5a-7b. 

This species occurs only in the samples from 
Kebon Agung. Its restricted occurrence might 
make it important for future zonation. 

Globorotalia compressa Plummer, 1926 
Plate 21 , figure 12 

Globigerina com pressa PLUMMER, 1926, Texas 
Univ. Bull. , No. 2644, p. 135, pI. 18, fig. 11 
(Vide Ellis and Messina, Catalogue of Foram-
inifera) . 

Globallomalina simplex H AQl!E, 1956, Mem. Geol. 
Survey Pakistan, Pal. Pakistanica, v. 1, p. 149, 
pI. 30, fig . 2. 

The aperture of our specimens is not clear. The 
general outline of the specimens agrees well with 
that of the species figured by Plummer (1926) and 
Haque (1956) . 

Family ORBULINIDAE Schultze, 1854 
Subfamily GLOBIGERININAE Carpenter, 1862 

Genus Globigerina d'Orbigny, 1826 
Globigerina ampliapertura Bolli, 1957 

Plate 20, figure 11 
Globigerina ampliapertura BOLLI, 1957, U. S. Natl. 

Jeremy
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Mus. Bull. 215, p. 108, pI. 22, figs. 4a-7b; p. 
36, fig. 8a-c. TODD, 1966, U. S. Geol. Survey 
Prof. Paper, 403-1, p. 33, pI. 8, fig. 7. 

Some specimens having a somewhat high spire 
are also grouped with this species. 

Globigerina conglomerata Schwager, 1866 
Plate 21, figure I3 

Globigerilla cOlIglomera/a Schwager, BECKMANN, 
1953, Eclogae Geol. Helv. , v. 46, No.2, p. 
391, pI. 25, figs . 6-9 . TODD, 1966, U. S. Geol. 
Survey Prof. Paper, 403-1, p. 33 , pI. 2, fig. 5, 
pI. 8, fig. 5, pI. 14, fig. I. 

Globigerina parva Bolli, 1957 
Plate 21 , figure 14 

Globigerina parva BOLLI, 1957, U. S. Nat l. Mus. 
Bull. 215, p. 108, pI. 22, fig. 14a-c; p. 164, pI. 
36, fig. 7a-c. 

Globigerina quadritriloculinoides Chal ilov, 1956 
Plate 21, figure 16 

G lobigerilla quadri/riloculilloides CHA LILOV, 1956, 
Akad. Nauk, Azerb., S.S.R., Inst. Geol., Baku, 
Trudy, v. 17, p. 237, pI. I, fig. 5 (Vide Ellis 
and Messina, Catalogue of Foraminifera). 

The apertures of the present specimens are not 
clear, because they are covered with secondary cal-
cite material; their position is apparently umbilical. 
This species is almost similar to Globigerilla boweri 
Bolli; it differs in the apertural features , which in 
our specimens, although not clear, are not arched. 
Both have a quadrangular test. 

Globigerina yeguaensis \ ,y einzierl and Applin , 1929 
Plate 21 , figure 15 

Globigerina yeguaensis WEINZIERL and ApPLI N, 
1929, Journal Paleontology, v. 3, p. 408, pI. 
43, fig. I. BOLLI, 1957, U. S. Natl. Mus. Bull. 
215, p. 163 , pI. 35, figs. 14a-15c. TODD, 1966, 
U. S. Geol. Survey Prof. Paper 403-1, p. 33, 
pI. 2, fig. 6, pI. 8, fig . 9. 

Globigerina aff. linaperta Finlay, 1939 
Plate 21, figure 18 

Globigerifla lillaper/a FINLAY, 1939, Trans. Proc. 
Roy. Soc. New Zealand, v. 69, pt. 1, p. 125, 
pI. 13, figs. 54-57. 

Only two specimens of this species were found. 
It is a Globigerilla of the /riloba type, but with an 
indistinct aperture ; moreover, supplementary aper-
tures cannot be observed. This species is probably 
closely related to G lobigerina Iinaper/a Finlay. 

Globigerina sp. 
Plate 21, figure 17 

Test with flattened dorsal side, umbilical side 
convex, .Iow, except for the last chamber. Cham-

bers subangular, the last four increase rapidly in 
height, constituting the main size of the test. Su-
tures depressed, on spiral side oblique, on umbilical 
side radial. Umbilicus open and filled with sec-
ondary deposit. Aperture not clear. 

Subfamily ORBULININAE Schultze, 1854 
Genus Globigerapsis Bolli, Loeblich and 

Tappan, 195 7 
Globigerapsis index (Finlay), 1939 

Plate 21, figures 19, 20 
Globigerilloides index FINLAY, 1939, Trans. Roy. 

Soc. New Zealand, v. 69, p. 125, pI. 14, fig. 
85-88. 

Globigerinoides semiinvolu/us K E [J Z E R, 1945, 
Geogr. Geol. Med., Utrecht Univ., ser. 2, No. 
6, p. 206, pI. 4, fig. 58. 

Globigerapsis index (Finlay), BOLLI, 1957, U. S. 
Natl. Mus. Bull. 215, p. 165, pI. 36, figs. 14a-
18b. 

Subfamily CATAPSYDRACINAE Bolli , 
Loeblich and Tappan, 1957 

Genus Catapsydrax Bolli, Loeblich and 
Tappan, 1957 

Catapsydrax pera (Todd), 1957 
Plate 21, figure 21 

Globigerilla pera TOOD, 1957, U. S. Geol. Survey 
Prof. Paper 280-H, p. 301, pI. 70, figs. 10-11. 
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