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Introduction 

Over most of the Japanese Islands the 
first major transgression occurred in 
early Miocene time. This transgression 
cluminated in middle Miocene time sub-
merging most of the Islands and deposit-
ing as much as 5,000 meters of sediment 
in some basins. The Neogene formations 
have been studied intensively not only 
because they are widely distributed but 
also because of their being reservoirs of 
important minerals·· such as petroleum, 

* Received March 10, 1973; read January 
17, 1973 at Sendai. 
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copper and zinc. On the other hand, 
Paleogene sediments are locally distri-
buted in the Japanese Islands, along the 
southwestern coast and on the northern-
most island of Hokkaido. 

A sequence of Neogene strata exposed 
along the coast of the Oga Peninsula, 
Akita Prefecture, has been the focus of 
particular attention since this sequence 
is widely recognized as a standard for 
the correlation of Japanese Neogene 
formations. There the following eight 
" stages" have been established in order 
of decreasing age (HUZIOKA, 1956; MINA-
TO et at., 1965): Nishioga, Daijima, Nishi-
kurosawa, Onnagawa, Funakawa, Kita-
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ura, Wakimoto and Shibikawa Stages. 
The Nishioga and Daijima Stages com-
prise largely terrestrial and deltaic 
facies deposited prior to the marine 
transgression. The other six stages 
include typical marine facies, represent-
ing sediments and faunas accumulated 
in the Neogene sea. Thus, the Nishi-
kurosawa Stage represents an important 
period in the geologic development of 
the japanese Islands marking the first 
stage of the extensive Neogene marine 
transgression. 

The name Nishikurosawa was first 
introduced by OHASHI (MS) in 1918 (fide 
CHITANI, 1925) as the Nishikurosawa 
beds. Its type locality was chosen on 
the northern coast of the Oga Peninsula, 
at Nishikurosawa, Oga City, Akita Pre-
fecture, where it overlies 
volcanic rocks of the Nishioga Stage 
and consists largely of bluish-grey cal-
careous sandstone. The type Nishikuro-
sawa Formation contains abundant ma-
rine faunas such as the foraminifera 
Amphistegina radiata (FICHTEL and 
MOLL), Miogypsina kotoi HANZA W A and 
Opereulina eomplanata japoniea HANZA-
W A; the molluscs Chlamys kaneharai 
(YOKOY AMA) and Anadara makiyamai 
(YOKOYAMA); and the echinoids Eehino-
lampus yoshiwarai LORIAL and Astricly-
pelts manni ambigenus NISHIYAMA, all 
indicative of a shallow marine environ-
ment. The Nishikurosawa Formation 
crops out in the western part of the 
Oga Peninsula, across a distance of about 
15 km, along hill-sides, brook and stream 
banks, road cuts and sea coast, in a trend 
striking northwest-southeastward. It is 
only 20 m thick at the type locality but 
thickens considerably southward attain-
ing a thickness of about 250 m on the 
southern coast of the Peninsula. The 
change in thickness is also accompanied 
by facies changes and, on the southern 

coast, the formation is largely composed 
of a grey, thinly-bedded siltstone, under-
lain by a thin basal conglomerate bed 
(HUZIOKA, 1959). These two sections of 
the Nishikurosawa Formation have been 
regarded as the type section of the Ni-
shikurosawa Stage, the northern section 
representing shallow-water facies and 
the southern section characterized by 
shallow to moderately deep water facies 
(see MINA TO et al., 1965). 

The faunas of the Nishikurosawa For-
mation have received considerable atten-
tion. Molluscan fossils have been des-
cribed by HATAI (1938), NOMURA and 
HATAI (1938) and KOTAKA (1957). Larger 
benthonic foraminifera have been stud-
ied by YABE (1927,1933), HANZAWA (1935, 
1964), U]IlE (1966) and MATSUMARU (1971). 
Occurrences of benthonic smaller forami-
nifera have been listed by HUZIOKA (1959) 
and IKEBE (1962). 

The age of the Nishikurosawa Forma-
tion has so far been discussed largely 
in the light of the two larger benthonic 
foraminifera Miogypsina kotoi HANZA W A 
and Opereulina eomplanata japoniea HAN-
ZA W A. Y ABE (1927), in recognizing a 
similarity of these two larger foraminif-
era with those from the Tertiary of 
Europe, assigned a Burdigalian (middle 
Miocene) age to the Nishikurosawa For-
mation. However, in proposing the ex-
istence of two separate stratigraphic 
horizons characterized by distinct larger 
benthonic foraminiferal assemblages in 
japan, HANZAWA (1950) reassigned a 
Helvetian age to those strata containing 
Miogypsina kotoi and Opereulina eompla-
nata japoniea assemblage and a Burdi-
galian age to those strata having Lepido-
eyclina assemblage. However, no single 
stratigraphic sequence bearing the two 
faunas superposed one upon the other 
has been found in japan. 
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Field and laboratory procedures 

Although the type section of the Ni-
shikurosawa Formation has been inten-
sively searched for planktonic forami-
nifera, no planktonic species have so far 
been reported. The shallow marine 
facies of the type Nishikurosawa For-
mation (indicated by the occurrence of 
benthonic foraminifera Operculina com-
planata japonica, Miogypsina lwtoi, Flo-
rius kidoharensis (FUKUDA), Ammonia 
tochigiensis (UeHIo), Elphidium sp., and 
Cibicides refulgens MONTFORT) is likely 
to be the deciding factor for the absence 

SEA 
OF 

of planktonic foraminifera. A well pre-
served planktonic foraminiferal assem-
blage described here was recovered from 
an exposure of the Nishikurosawa For-
mation on the beach of Daijima at the 
confluence of a small stream with the 
sea near the eastern edge of Daijima 
Village, Oga City, Akita Prefecture, Ja-
pan (Text-fig. 1). This sample was taken 
approximately 40 m below a glauconitic 
sandstone bed of the basal Onnagawa 
Formation and lies within the upper 
part of the Nishikurosawa Formation, 
which has a total thickness of about 250 
m in this area. 

FUNAKAWA 

HARBOR 

N 

! 
_____ OOO M 

Text-fig. 1. Location of sample used in this study. 

Most of the species recovered from 
this locality possess a fragile, thin, 
coarsely perforate wall, whereas the 
rock sample consisting of greenish-grey 
sandy siltstone was highly indurated. 

Therefore, a special rock maceration 
technique was needed to extract foram-
inifera. Crushed rocks of nut-size were 
placed in a beaker and then oven-dried 
for two hours at a temperature of about 
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100·C. Then boiling water saturated 
with sodium sulphate (Na2S0,1) was pour-
ed over the rocks until all rock-pieces 
were soaked with the liquid. After al-
lowing about 30 minutes for the solution 
to completely saturate the rocks, the 
excess solution was drained off and the 
beaker was placed in a cool, dry place 
for about one week. By then the rock 
specimens were completely disintegrated 
due to the growth of sodium sulphate 
crystals inside the pore space. The dis-
integrated rocks were then boiled in 
water with the addition of 1-2% volume 
of sodium hexametaphosphate. The sam-
ple was finally wet-sieved with a stand-
ard 200 mesh sieve. 

Planktonic foraminifera 

Since BERGGREN (1972) proposed a 
refined Cenozoic radiometric time-scale 
to which planktonic microfossil zonal 
schemes can be related, the planktonic 
foraminiferal assemblage of the Nishi-
kurosawa Formation offers an excellent 
opportunity to document its precise po-
sition within the world-wide chrono-
stratigraphic framework and to date the 
time of Neogene transgression over the 
Japanese Islands. Three species make 
up the majority of the fauna: Globoro-
talia peripheroronda BLOW and BANNER, 
G. denseconnexa SUBBOTINA and Globi-
gerina praebulloides praebulloides BLOW. 
The other species identified are: Globi-
gerina woodi JENKINS, G. praebulloides 
pseudociperoensis BLOW, G. a ngu stiu 1Il-
bilicata BOLLI, Globorotalia birnageae 
BLOW, G. quini/alcata SAITO and MAIY A 
n. sp., Globigerinita glutinata (EGGER), 
Globoquadrina obesa AKERS and Globi-
gerinoides japonicus SAITO and MAIY A 
n. sp. Text-fig. 2 shows the ranges 
of these species as presently understood 
in terms of the zonation of BLOW (1969). 

Because the Nishikurosawa Formation 
was deposited in a rather shallow-water 
environment in a high northerly latitude 
(40·N), the fauna like those of European 
type sections, is characterized by a small 
number of species, precluding a full 
representation of those species living 
contemporaneously in deeper-tropical 
waters. Thus, species diversity is low, 
and the lack of certain species cannot 
positively be taken as evidence for a 
specific zonal assignment. Therefore, a 
correlation can best be achieved by those 
species that are present. On the pre-
sence of G. birnageae, G. peripheroronda 
and Globoquadrina obesa, the Nishikuro-
sawa can be assigned to the interval 
encompassing zones N.B and N.9 of 
BLOW (1969). G. denseconnexa has not 
been recorded previously from the Far 
East Neogene sequences but has been 
reported by PARKER (1964) from the Ex-
perimental Mohole section near Guada-
lupe Island, Mexico. SUBBOTINA et al. 
(1960) reported it as ranging from the 
Oligocene to the Helvetian-Tortonian. 

Although this is the first report of 
planktonic foraminifera from the Nishi-
kurosawa Formation, the planktonic fo-
raminifera from other formations assig-
nable to the Nishikurosawa Stage have 
been reported. These are the Higashi-
innai Formation of the Noto Peninsula 
(ASANO, 1962; SAITO, 1963), Uyashinai 
Formation of Akita Prefecture (SAITO, 
1963) and the Nanatani Formation of 
Niigata Prefecture (SHINBO and MAIYA, 
1971), and represent marine facies deeper 
than that of the type Nishikurosawa 
Formation. In the upper part of these 
formations, the extinction point of Glo-
borotalia peripheroronda was observed to 
occur near the first appearance of C. 
praemenardii CUSHMAN and STAINFORTH, 
both species thus ranging concurrently 
for a short stratigraphic interval. BLOW 
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Text-fig. 2. Comparison of zonations and boundaries, ranges of planktonic foraminifera, 
and stratigraphic position of various formations in the northeast Honshu, Japan. 

(1969) showed a similar overlapping range 
of the two species occurring at the N.9j 
N.10 boundary. As a result, the upper 
limit of the Nishikurosawa Stage as 
previously understood by Japanese geo-
logists extends to within Zone N.10, a 
horizon somewhat higher than that indi-
cated by the fauna from the Nishikuro-
sawa Formation of the Oga Peninsula. 
SHINBO and MAIY A (op. cit.) indicated 
that in the Japanese Neogene G. periph-
eroronda abounds only in strata equiva-
lent to Zone N.9 of BLOW. Therefore, 
the common occurrence of this species 
in the present Nishikurosawa fauna may 
also indicate its correlation with Zone 
N.9, although its exclusion from Zone 
N.8 cannot be ruled out on this evidence 
alone. 

In conclusion, our correlation of the 
upper Nishikurosawa Formation with 
Zone N.9 would date the beginning of 
the Neogene innundation of the greater 
part of the Japanese Islands roughly 
about 17 million years B. P. based upon 
the time-scale of BERGGREN (op. cit.). 

Systematic paleontology 

At least 11 species of planktonic fo-
raminifera, of which two are new, are 
present in the Nishikurosawa Formation. 
All are described and illustrated here 
with the aid of a scanning electron mi-
croscope. The synonymy is not intended 
to be complete; special emphasis is given 
to cross-reference those reports dealing 
with the western Pacific region. Most 
of the illustrated specimens are deposit-
ed in the micropaleontology collection 
of the National Science Museum, Tokyo, 
Japan. Duplicate paratypes of two new 
species are deposited in the micropale-
ontology collection, U. S. National Muse-
um of Natural History, Washington, D.C. 

Family Globigerinidae CARPENTER; 
PARKER and JONES, 1862 

Genus Glohigerina I)'ORBIGNY, 1826 

Globigerina praebulloides praebulloides 
BLOW, 1962 
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PI. 17, fig. 1a-c 

Globigerina praebulloides BLOW, 1959, pp. 180, 
181, pI. 8, fig. 47a-c ; JENKINS, 1960, p. 352, 
pI. 2, fig. 1a-c; SAITO, 1963, p. 187; HUANG, 

1969, pI. 2, figs. 48, 49; BANDY and INGLE, 

1970, figs. 7, 18, 19. 
Globigerina praebulloides praebulloides BLOW. 

BLOW, 1962, pp. 92, 93, pI. 9, figs. 1, 2. 

Remarks :-This species is distinguish-
ed from G. bulloides by its elongate 
equatorial profile, the final chamber 
which increases rapidly in size, and a 
rather low-arched aperture with a lip. 
It has a smoother chamber wall than 
G. woodi. Maximum diameter of figured 
specimen: 0.46 mm. 

Globigerina praebulloides 
pselldociperoensis BLOW, 1969 

PI. 17, fig. 4a-c 
Globigerina praebulloides pseudociperoensis 

BLOW, 1969, pp.381-382, pI. 17, figs. 8, 9. 

Remarks:-This subspecies is distin-
guished from the Oligocene G. cipero-
ensis ciperoensis BOLLI by the more 
rapidly opening and higher spire. Also 
in this subspecies, chambers increase 
in size more gradually than those of G. 
ciperoensis. It also differs from Globi-
gerina concinna REUSS in its much small-
er umbilicus and a low-arched aperture. 
Maximum diameter of figured specimen: 
0.22mm. 

Globigerina woodi JENKINS, 1960 

PI. 17, figs. 2a, b, 3 

Globigerina woodi JENKINS, 1960, p. 352, pI. 2, 
fig. 2a-c; TAKAYANAGI and SAITO, 1962, 
p. 91, pI. 25, fig. 6a-c; SAITO, 1963, p. 188; 
JENKINS, 1965b, p. 117, pI. 17; JENKINS 

and ORR, 1972, p. 1090, pI. 111, figs. 10-12. 
Globigerina woodi woodi JENKINS. JENKINS, 

1971, pp. 159, 160, pI. 18, figs. 548-550. 

Remarks:-This species is character-
ized by having a coarsely perforate wall, 
a high-arched aperture with rim, and 
U-shaped sutures. Maximum diameter 
of figured specimens: 0.32 mm. 

Globigerina angustiumbilicata BOLLI, 1957 

PI. 17, figs. 5, 6a, b 

Globigerina ciperoensis angustiumbilicata 
BOLLI, 1957, p. 109, pI. 22, figs. 12, 13. 

Globigerina angustiumbilicata BOLLI. BLOW, 
1959, p. 172, pI. 7, figs. 2a-c ; T AKAY ANAGI 

and SAITO, 1962, pp. 82, 83, pI. 28, figs. 
3-9; SAITO, 1963, p. 183. 

Remarks:-This species has been re-
garded as the ancestor of G. pachyderma 
by SAITO (op. cit.) and of G. qllinqlleloba 
by ASANO et al. (1968). It is character-
ized by a very small interiomarginal 
aperture, which is often concealed under-
neath a distinct lip. 

Family Globorotaliidae CUSHMAN, 1927 

Genus Globorotalia CUSHMAN, 1927 

Globorotalia birnageae BLOW, 1959 

PI. 18, figs. la, b, 2 

Globorotalia birnageae BLOW, 1959, pp. 210, 
211, pI. 17, fig. 108a-c; SAITO, 1963, p. 174, 
pI. 56, fig. 3a-c; BLOW, 1969, p. 346, pI. 34, 
figs. 7, 8. 

Remarks:-This short-ranging species 
has been reported sporadically only from 
the Caribbean region and Japan. This 
species has five to six chambers in the 
last whorl, most of the Nishikurosawa 
specimens being five-chambered. It dif-
fers from G. siakensis in being consist-
ently much smaller in size and in having 
an almost closed umbilicus. It is also 
distinguished from G. peripheroronda in 
having more circular outline and rather 



620. Planktonic Foraminifera of Nishiku'Y'osawa 119 

tangentially elongated chambers as view-
ed from the spiral side. Maximum di-
ameter of figured specimens: 0.20-0.24 
mm. 

Globorotalia peripheroronda BLOW 
and BANNER, 1966 

PI. 17, figs. 7a, b, 8 

Globorotalia barisanensis (sic) LERoy. STAIN· 
FORTH, 1948, p. 120, pI. 26, figs. 24-26. 

Globorotalia fohsi barisanensis LERoy. BOLLI, 
1957, p. 119, pI. 28, fig. 8a-c; CHANG, 1959 
(part), pp. 68, 69, pI. 5, figs. 6, 7 (not figs. 
8, 9) ; SAITO, 1963, p. 176, pI. 53, figs. 3, 
4; HUANG, 1963 (part), p. 165, pI. 5, fig. 
2a-c (not fig. la-c) ; JENKINS, 1972, pI. 29, 
figs. 9-1l. 

Globorotalia fohsi barisanensis (LERoy). 
BLOW, 1959, p. 212, pI. 17, figs. 110, 
ll1a-c. 

Globorotalia (Turborotalia) peripheroronda 
BLOW and BANNER, 1966, p. 294, pI. 1, 
fig. 1a-c, pI. 2, figs. 1-3. 

Globorotalia fohsi peripheroronda BLOW and 
BANNER. OLSSON, 1972, pp. 170-172, figs. 
4-6. 

Not Globorotalia barisanensis LERoy, 1939. 

Remarks :-This is probably one of the 
most widely recorded Miocene planktonic 
foraminifera (JENKINS, 1965a, p. 266). It 
is characterized by a generally lobate 
equatorial periphery, fairly deeply in-
cised sutures on the spiral side, and a 
particularly distinct sinuous suture be-
tween the last and penultimate chambers 
on the spiral side. Maximum diameter 
of figured specimens: 0.27-0.31 mm. 

Globorotalia denseconnexa 
SUBBOTINA, 1960 

PI. 18, figs. 3, 4a, b 

Globorotalia denseconnexa SUBBOTINA, 1960, 
pp. 67-69, pI. 13, figs. 4-6; PARKER, 1964, 
p. 631, pI. 102, figs. 10-12. 

Remarks:-As PARKER (op. cit.), the 
Nishikurosawa forms were unable to be 
compared with topotypes or plesiotypes 
of SUBBOTINA's species. Our specimens 
are closely comparable with those des-
cribed from the Experimental Mohole 
cores by PARKER in that they are coarse-
ly perforate for their size and have five 
to six chambers which are bound by 
short, gently-curving sutures on the 
spiral side. Maximum diameter of 
figured specimens: 0.24-0.26 mm. 

Globorotalia quinifalcata SAITO 
and MAIY A. n. sp. 

PI. 18, figs. 5a-c, 6a-c 

Globorotalia scitula (BRADY) subsp. praesci· 
tuta BLOW. JENKINS, 1960, p. 366, pI. 5, 
fig. 62a-c. 

Globorotalia scitula praescitula BLOW. SAITO, 
1963, p. 181, pI. 53, fig. 6a-c. 

Description:-Test low trochospiral, 
umbilico-convex, spiral side slightly con-
vex, umbilical side vaulted; spire open-
ing fairly rapidly, with four to five 
chambers in the last whorl; equatorial 
periphery weakly lobulate, Uniformly 
perforate, without carina or pseudo-
carina; axial periphery rounded; sutures 
of the spiral side depressed and strongly 
curved; sutures of the umbilical side 
depressed, slightly sinuous to radial; 
chambers almost crescent-shaped as seen 
from the spiral side; aperture interio-
marginal, umbilical-extraumbilical, a low 
arch with a distinct lip; wall calcareous, 
perforate. Maximum diameter of holo-
type 0.24 mm; para type (fig. 6a-c) 0.25 
mm. 

Remarks:-This species differs from 
G. peripheroronda in having chambers 
more tangentially elongate, a more 
strongly vaulted umbilical side, and 
gently curving sutures on the spiral 
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side. This form has frequ.ently been 
misidentified as G. praescitula BLOW by 
previous authors. Our examination of 
BLOW'S holotype indicates that G. prae-
scitula is a rather unique form having 
four strongly lobulate chambers in the 
last whorl (pI. 18, fig. 7a-c). It differs 
from G. quinifalcata, n. sp. in having 
more strongly lobulate chambers on the 
spiral side, a distinctly lobate equatorial 
periphery and more strongly curved 
sutures on the spiral side, and a much 
deeper umbilicus. The specimen des-
cribed as G. scitula praescitula by PARKER 
(1964) from the Experimental Mohole 
core is, in our opinion, not G. praescitula 
BLOW but synonymous with G. quinifal-
cata because of its distinctly umbilico-
convex test and the last whorl consist-
ing of five, rather than four, less lobu-
late chambers. This new species is 
widely distributed over the Japanese Is-
lands and occurs commonly in associa-
tion with G. peripheroronda BLOW and 
BANNER. G. quinifalcata closely resem-
bles Globorotalia canariensis (O'ORBIGNY) 
var. minima AKERS, the holotype of 
which is here re-illustrated (pI. 18, fig. 
8a-c)_ However, G. minima can be dis-
tinguished by having a distinctly com-
pressed periphery, and a pseudocarina 

in the earlier chambers of the last whorl. 
Since the specimens of this species are 
poorly preserved in the Nishikurosawa 
Formation, the types of G. quinifalcata 
are chosen from the Hojuji Formation 
of the Noto Peninsula, Japan. The fo-
raminiferal assemblage of the Hojuji 
Formation is closely comparable with 
the present Nishikurosawa fauna in spe-
cies composition. 

The specific name is from the Latin 
quini, five and falcata, sickle-shaped, re-
ferring to the five tangentially elongate 
chambers of the last whorl as seen from 
the spiral side. 

Type locality:-Sample N-H-13, middle 
part of the Hojuji Formation, from a 
small road-side cliff in the village of Go, 
on the north side of the road, about 3 
km west of the Ukai railroad station, 
Ukai City, Kanazawa Prefecture, Japan; 
in a dark grey diatomaceous mudstone. 

Genus Globigerinita BRONNIMANN, 1951 

Globigerinita glutinata (EGGER), 1893 

PI. 19, fig. 1a-c 

Globigerilla glutinata EGGER, 1893, p. 371, pI. 
13, figs. 19-21; TAKAYANAGI and SAITO, 
1962, pp. 86-88, pI. 27, figs. 13-17; SAITO, 

Explanation of Plate 17 

Fig. la-c. Globigerina praebulloides praebulloides BLOW. 
la, Spiral view.of hypotype (NSMT 660). 1b, Side view. 1c, Umbilical view. x102. 

Figs. 2a-c, 3. Globigerina woodi JENKINS. 
2a, Spiral view of hypotype (NSMT 662). 2b, Side view. 2c, 3, Umbilical view of hypo-
type (NSMT 663). x 128. 

Fig 4a-c. Globigerina praebulloides pseudociperoensis BLOW. 
4a, Spiral view of hypotype (NSMT 661). 4b, Side view. 4c, Umbilical view. x 145. 

Figs. 5, 6a-b. Globigerina angustiumbilicata BOLLI. 
5, Spiral view of hypotype (NSMT 664). 6a, Side view of hypotype (NSMT 665). 6b, 
Umbilical view. x 145. 

Figs. '{a-b, 8. Globorotalia peripheroronda BANNER and BLOW. 
7a, Spiral view of hypo type (NSMT 668). 7b, Side view. 8, Umbilical view of hypotype 
(NSMT 669). x 145. 
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1963, p. 185, pI. 56, fig. 4. 
Globigerinita glutinata (EGGER). PARKER, 

1962, pp. 246-249, pJ 9, figs. 1-16; HUANG, 

1967, p. 187, pI. 16, fig. 6a, b. 

Remarks:-This species usually has 
three and a half inflated chambers in 
the last whorl, a small umbilicus, a low-
arched elongate umbilical aperture with 
a thin lip, and an irregular-shaped um-
bilical bulla with numerous infralaminal 
apertures. It also has a thin but very 
finely perforated wall. The umbilical 
bulla of the figured specimen broke off 
during the sample preparation process, 
and only a fraction of it can now be 
seen as a faint raised ring on the aper-
tural face. The maximum diameter of 
figured specimen: 0.28 mm. 

Genus Cloboquadrina FINLAY, 1947 

Cloboquadrina obesa AKERS, 1955 

PI. 19, figs. 2a-c, 3a-c 

Globoquadrina obesa AKERS, 1955, p. 661, pI. 
65, fig. 5a-c. 

Not Globoquadrina larmeui obesa AKEHs. 

BLOW, 1969, p. 342, pI. 28, figs. 7, 9. 

Remarks:-The holotype of Cloboqua-
drina obesa AKERS (USNM P 4758) in the 
collections of the U. S. National Museum 
of Natural History, Washington, D. C. 
has been examined. The type figure of 
AKERS (op. cit.) is a fairly good repre-
sentation of the specimen, portraying 
three inflated chambers in the last whorl. 
In the umbilical view, this species closely 
resembles Clobigerina tripartita KOCH of 
BANNER and BLOW (1962, pI. 10, figs. D-
F), but differs in having a broader aper-
tural face which slopes more gently 
towards the umbilicus. The specimen 
identified by BLOW (1969, op. cit.) as C. 
larmeui obesa AKERS is considered to be 
different from C. obesa AKERS because 

of its final whorl consisting of four, 
rather than three, distinct chambers. 
The Nishikurosawa specimens are close-
ly comparable with the holotype in that 
all have three inflated chambers in the 
final whorl and a distinct apertural face 
of the last chamber on the umbilical side. 
Maximum diameter of figured speci-
mens: 0.31-0.42 mm. 

Genus Globigerinoides CUSHMAN, 1927 

Globigerinoides japonicus SAITO 
and MAIYA, n. sp. 

PI. 19, figs. 4a-b, 5a-b, 6a-b 

DescrijJtion:-Test free, medium in size 
for the genus, moderately high trocho-
spire, equatorial profile ovoid, equatorial 
periphery slightly lobulate; axial profile 
suboval, axial periphery broadly round-
cd; chambers rounded, inflated, fairly 
rapidly and almost uniformly increasing 
in size, four chambers making up each 
whorl, in all three whorls visible; inter-
cameral sutures depressed, increasingly 
so during the ontogeny, becoming almost 
incised between the last few chambers; 
only two apertures present on the test 
exterior; primary aperture interiomar-
ginal, a low intraumbilical arch, often 
with a narrow rim; single spiral supple-
mentary sutural aperture, small hole or 
crescent-shaped opening with no rim, 
situated at the junction of the last inter-
cameral suture and spiral sutures; wall 
calcareous, thick, markedly cancellate 
and punctate. Maximum diameter of 
holotype 0.32 mm; paratype (fig. 4a-b) 
0.28 mm; para type (fig. 6a-b) 0.32 mm. 

Remarks:-This species is closely re-
lated to forms referred by workers to 
Globigerinoides trilobus (REUSS), G. qua-
drilobatus (D'ORBIGNY) and C. sacculifer 
(BRADY), together with various combi-
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nations of these names and so-called 
subspecies. It is distinguished as a sepa-
rate species because of its single spiral 
supplementary aperture and a rather 
high trochospiral test for the genus. 
There is considerable morphological re-
semblance between this species and Gio-
bigerina woodi JENKINS, although the 
former has a distinct supplementary 
aperture and, therefore, belongs to the 
genus Giobigerinoides. This species has 
so far been found only in the Nishi-
kurosawa Formation and very little is 
known about its stratigraphic range and 
geographic distribution. 
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Explanation of Plate 18 

Figs. 1a-b, 2. Globorotalia birnageae BLOW. 
la, Spiral view of hypotype (NSMT 666). 1b, Side view. 2, Umbilical view of hypotype 
(NSMT 667). x 145. 

Figs. 3, 4a-b. Globorotalia denseconnexa SUBBOTlNA. 
3, Spiral view of hypotype (NSMT 670). 4a, Side view of hypotype (NSMT 671). 4b, 
Umbilical view. x 145. 

Figs. 5a-c, 6a-c. Globorotalia quinifalcata SAITO and MAry A, new species. 
5a, Spiral view of holotype (NSMT 672). 5b, Side view. 5c, Umbilical view. 6a, Spiral 
view of para type (NSMT 673). 6b, Side view. 6c, Umbilical view. x145. 

Fig. 7a-c. Globorotalia scitula (BRADY) subsp. praescitula BLOW, 1959 [= Globorotalia praescitula 
BLOW], holotype (USNM 625713) reillustrated. 
7a, Spiral view. 7b, Side view. 7c, Umbilical view. x149. 

Fig. 83.-c. Globorotalia canariensis (D'ORBIGNY) var. minima AKERS, 1955 [= Globorotalia minima 
AKERS], holotype (USNM P4754) reillustrated. 
8a, Spiral view. 8b, Side view. 8c, Umbilical view. x 145. 
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Explanation of Plate 19 

Fig. la-c. Clobigerinita glutinata (EGGER). 
la, Spiral view of hypotype with umbilical bulla removed (NSMT 674). Ib, Side view. 
lc, Umbilical view. x 145. 

Figs. 2a-c, 3a-c. Cloboquadrina obesa AKERS. 
2a, Spiral view of hypotype with aberrant last chamber removed (NSMT 675). 2b, Side 
view. 2c, Umbilical view. x 102. 3a, Spiral view of hypotype (NSMT 676). 3b, Side 
view. 3c, Umbilical view showing a characteristic umbilical tooth. x 102. 

Figs. 4a-6b. Clobigerinoides japonicus SAITO and MAIYA, new species. 
4a, Spiral view of small paratype (NSMT 677). 4b, Umbilical view. 5a, Side view of 
holotype (NSMT 678). 5b, Umbilical view. 6a, Spiral view of paratype (NSMT 679). 
6b, Side view. x 128. 
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