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                                Abstraet

   The micropaleontological studies of a gravity core taken from a depth of 1,830 m on the
Amami Plateau, situated at the northern margin of the Philippine Sea, have revealed a presence
of hiatus between the late Pliocene and the late Pleistocene sediments. Furthermore, the con-
spicuous difllerence in the water depths of the accumulation of sediments is recognized between .the

portions above and below the hiatus. Consequently, it is considered that the plateau submerged
with the amount of about 1,OOO m during the latest Pliocene and early Pleistocene.

   Lastly two forarniniferal species are described: Globocassidulina ikebei and Pleurostomella
delicata.

                              Introduction

    Recently, the geological and paleontological informations of the Philippine

Sea have rapidly increased in process of various research projects. Many results

of micropa!eontololical investigations on sediment cores collected by the R/V Vema

and the DIV GIomar Challenger in the northern Philippine Sea, have already been

published (ELLis, 1975; KoizuMi, 1970, 1975a, b; TAKAyAMA, 1969, 1970; UJiiE,
1975a, b, c; UmE and MiuRA, 1970, 1971; THE SHIpBoARD SclENTIFIC PARTy, 1975;

LiNq 1975a, b).
    Nearly the same time, the eleventh research cruise of Japanese Geodynamics
Project (GDP- 1 1 Cruise) was excuted by the R/V Tokaidaigaku-maru II in the northern

Philippine Sea in August, 1974. During this cruise, continuous echo sounding,
contiuous seismic refiection profiling and frequent bottom sampling were carried

' Read at the 82nd Annual Meeting of the Geological Society of Japan.
*i Nara Senior High School.
*2 Department of Biology, Faculty of Science, Osaka City University.

*S Department of Earth Science, Nara University of Education.
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Map showing the station GDP-11-15, after MisAwA and HosHizAwA (1975).

out. The geological and paleontologial results were reported at the Symposium
"Geological Problems of the Philippine Sea Area" at the annual meeting of the
Geological Society of Japan, Kyoto, April 3, 1975 and at other opportunities, and

several synoptical reports have been presented (AoKI, 1975 ; AoKi et al., 1975 ; KoNDA,

1975; KoNDA et al., 1975; KoNDA et aL, in press; MATsuDA et aL, 1975; REsEARcH
MEMBERs oF GDP-11 CRulsE, 1975; SHiKi et aL, 1975; SHiKi et al., 1975; SuwA and

AoKi, 1975). Besides these papers, acoustic stratigraphy and submarine topography

of the Amami Plateau and the Komahashi Seamount have been described in detail

(MisAwA, 1975; MisAwA and HosHizAwA, 1975).
   One of the most interesting samples obtained in this cruise is a sediment core

taken by a gravity corer at the station GDP-11-15 (Latitude 28O06.2'N., Longitude

131035.2'E., Water depth 1,830 m) on the westward flat of the major peak of the

Amami Plateau (Fig. 1). The sample is composed of pale-creamy calcareous ooze
and has a whole length of fifty centimeters. The biostratigraphical and paleoecol-

ogical studies of this core suggest the abrupt submergence of the Amami Plateau.
   The purposes of the present paper are 1) to establish the precise biostratigraphy

of microfossils of this core, 2) to discuss the change of the environmental conditions

inferred from the microfossils, and 3) to describe two new benthonic foraminiferal

   .specles.
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Material and Method

   After the sample was taken out from the inner tube of the core sampler, its
lithology, color etc. were described immediately on the shipboard (Fig. 2). The

whole of the core sample is exclusively composed of calcareous ooze. The ooze is

gradually consolidated downward. The sharp change of the color is observed at

about fifteen centimeters below the top (near the boundary between the sample
GDP-11-15-(17) and (18)). Aocording to the observation under a binocular micro-
scope, the composition of the sample is mostly foraminiferal tests and fine matrix,

and siliceous microsossils such as radiolaria are rarely found. Glassy fragments

and mafic minerals are scattered in the upper part of the core.

    Before the analysis of the microfossils, the sample was prepared by the following

way.
   i) The sample was cut longitudinally into two parts, and one part has been
deposited in the Department of Geology and Mineralogy, Kyoto University, and
the other one was used for microfossil analysis.

   ij) The sample for microfossil analysis was further divjded horjzonta11y every

one centimeter and these were numbered from the top to the bottom.
   iii) Microfossil analysis was performed at stratigraphic interval of five centi-

meters, and at closer interval around the boundaries of microfossil assemblages.

    iv) Each material was added with a small amount of distilled water and stirred

up to be disintegrated.

      GDP 11•-t5
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            1i  ".-,ok
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20 • /

11-IS-C32)
  '  '30t

'ilkll,,,,twh.""."M""."..-".t"'H.i/i'i!ll/lttbo'lliilli'iiliii7S/t;l-•l'I"sg""E,'!ll,lilk,"7,ll'IIIIIIIIIIillllllllllllillli.ll.l"V"""l,l,ISikptllsilew,',,,,,,'k'"""."M'.iinfi

        -

 11-IS.C42}
   /
40 tt 5oam

  -     Discoaster Disceaster Dlscoaster biseeaster Discoaster rnanganeSe     absent absent very rare PreSent Present nedule

color tr2.SY6-4 -F 2.5Y6-3 -:-----• 2.5y7-4- 2.5Y8-4 -             gradually                       sharplV                                  graduallv
                                                              BOTTOMgEÅÄ•-- TOP
                             ( CALCAREOUS OOZE )
                                                sketched
                                                 on shh nv

                  Fig. 2. Sketch of the core sample GDP-11-15.
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   v) The top of the water was decanted out and was provided for the analysis
of calcareous nannoplanktons. The residue was used for foraminiferal analysis.

   Analysis of calcareous nannoplanktons; In order to obtain nannoplanktons,
suspended water samples were centrifuged. For the observation of a scanning
electronmicroscope (SEM), after mounted on a glass, the samples were coated with

carbon and gold. Under the SEM with TV apparatus, more than 300 specimens
of calcareous nannoplanktons were identined and counted at random. Nannoplank-
tons were analyzed for seventeen samples, GDP-11-15-(1), (6), (7), (8), (9), (10), (11),

(16), (17), (18), (21), (26), (31), (36), (41), (46), and (50).

   Foraminiferal analysis; The sample for foraminiferal analysis was mechanically

split into moderate fractions. Analyses of planktonic and benthonic foraminifers

were performed separately using different fractions. Planktonic and benthonic

specimens were picked up from the sieved residue of a 115 and 2oo mesh screen
respectively. Actual number of specirnens per grams was not calculated. Both
planktonic and benthonic foraminifers were analyzed for thirteen samples, GDP-11-

15-(1), (6), (11), (16), (17), (18), (21), (26), (31), (36), (41), (46), and (50).

                          Micropaleontology

1. Calcareous nannoplankton fossils

    Well preserved calcareous nannoplanktons were abundantly contained through-

out the present selected core samples. Identified taxa in the core sample are shown

in Table 1 and Figure 3.

    Based on the composition of these nannoplankton assemblages, the present
nannofiora can be subdivided into three assemblages as follows in ascending oder;

the assemblage I is GDP-11-15-(50) to (18), the assemblage II GDP-11-15-(17) to

(11), and the assemblage III GDP-11-15-(10) to (1).

    The assemblage I (GDP-11-15-(50)--(18))
    The assemblage I is composed of Reticulofenestra reticulata, R. reticulata var.,

Pseudoemiliania lacunosa, Cyclococcolithina macintyrei, C. Ieptopora, Discoaster
pentaradiatus, D, sureulus, D. brouweri (5 and 6 ray forms), and D. variabilis. This

nannoplankton assemblage is characterized by the abundant occurrence of Re-
ticulofenestra reticulata and R. reticulata var., and the presence of Discoaster pen-

taradiatus, D. sureulus and Pseudoemiliania lacunosa.

    The assemblage II (GDP-11-15-(17)•v(11))
    This assemblage consists of Gephyrocapsa oceanica, G. caribbeanica, Ceratolithus

cristatus, Cyclococcolithina leptopora, Helicopontosphaera kamptneri, Pseudoemiliania

lacunosa, and Reticulofenestra retieulata. Among the above mentioned species,

Gephyrocapsa oceanica occupies about 60 percent of this nannoplankton population.



Table 1. Occurrences of calcarcous nannoplanktons. (Frequencies in percent)

SPECIES SAMPLE

CevatoZithus edstatus
C. r,ugosusCoecoZithuB adoriatieus
C. peZagl c!tts
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bycZocoeeoZithina Zeptoporcz

C. maeznty?etbyeloZitheZga annula
Discroaster brompe?i {s ray}
D.
D.
D.
D.
D.
D.
p.

b?ouu)eri {6 ray)
br7oztweei ruteZZus
ehaZZenger}i
pentczr,adiatus
sunauZus
tanaZis
var.iabiZis

E,niZiania hueteyi
Clephyrocap3a car.ibbeaniea

C. oceantcaHeticopontosphae?a hyaZina

H. kmptneriR. seZZitH. waZZiehils thme Zi th us foesi ZCs
Pontosphaera aZbonmensis
p. discopo?aP. IMIZtiPOvaP. g' aponica
PseudoemiZiania laclo2osa
RetieuZofenestru rietieuZata
R. ineticuZata var..
RhabdesPhaere cZatn gera
Sqyphosphaera puZcher,ima
SphenoZithus czbies
Syrueosphaera puZehm
S7zoTaeosphae?a petagictt
tbnbeZZosphaera tenuis
[hnbiZieosphaera mirubiZis
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There is no species of Discoaster spp. except for ill-preserved species possibly derived

from the lower part.

   The assemblage III (GDP-11-115-(10)•N•(1))

   The assemblage III is made of Emiliania huxleyi, Gephyrocapsa oceanica, Cera-
tolithus eristattLs, Cyclococcolithina leptopora, Helieopontosphaera kamptneri, Rh-

abdosphaera clavigera, and Umbilicosphaera mirabilis. Emiliania huxleyi is a domin-

ant species and occupies 18 to 30 percent of the assemblage.

2. Planktonicforaminifers

    In the present work, 26 species ofplanktonic foraminifers were identified. The

results of the analysis are shown in Table 2 and Figure 3.

    Globigerina glutinata, Globigerinoides ruber, G, sacculi71er, and Globorotalia inflata

commonly occur throughout the core. Globigerina paehyderma, Globigerinella
siphonifera, and Orbulina universa are constantly found in a small amount. The
core faunas can be divided into two assemblages as follows in ascending order; the

assemblage A is GDP-11-15-(50) to (18), and the assemblage B GDP-11-15-(17)
to (1).

    The assemblage A (GDP-11-15-(50)tv(18))
    Globigerinoides extremus, Globoquadrina altispira, Globorotalia acostaensis,

G. multieamerata, and G. tosaensis characterize this assemblage. The coiling di-

rections of Globorotalia menardii and Pulleniatina obliguiloculata are predominantly

dextral. Globorotalia truncatulinoides, which seems to be contaminated, is found
in this assemblage within O.4 percent of the total specimens.

    The assemblage B (GDP-11-15-(17)•Nt(1))

    Globoguadrina dutertrei and Globorotalia truncatulinoides are characteristic

species. The species characterizing the assemblage A oecur in this assemblage
within 1 percent of the total specimens and these seem to be derived from the lower

part. The predominant coiling direction of Globorotalia menardii is sinistral and

that of Pulleniatina obliquiloculata dextral in this assemblage.

3. Benthonicforaminifers

   44 genera, 120 species and 8 subspecies of benthonic foraminifers were identified.

These faunas are mostly composed of calcareous forms, and arenaceous ones are
scarcely found throughout the whole section. Most of specimens are assumed to
be indigenous, because they are fresh in appearance and are in well state of preser-

  'vatlon.

   The species of more than one percent frequency are listed in Table 3, and the

frequency diagram of dominant and depth-diagnostic species are also shown in
Figure 3.
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Table 2. Oocurrences of planktonic foraminifers. (Frequencies in percent)

SAMPLE
G D P - 11 - 1 5

SPECIES
(1} (6) (11) C16) (17) (18} (21) {26) (31) C36) (4Z) (46) (50)

CandeinanitidaD'ORBIGNY O.4
GZobigernnapaehydermaCEHRENBERG) O.9 1.2 3.1 3.1 3.6 3.0 1.8 3.5 O.9 1.7 O.9 2.3
a.quinqueZoba)lltTLAND 1.8 1.0 O.5 O.2 O.3 O.2

G.spp. 47.3 29.0 31.9 34.0 26.7 38.7 36.2 41.2 41.9 24.3 45.1 31.3 29.1
GZobiger.ineZZasiphontjreva(D'ORBrGNY) O.9 :.2 O.5 1.4 O.5 O.5 z.o 2.6 2.1 O.7 O.4 O.3
CZobigei.inttagZutinata(EGGER) 7.3 4.4 3.i 8.6 O.2 9.9 8.4 8.2 7.0 7.6 6.9 7.5 3.0
GZobiger,inoiclescongZobatus.•CBRADYI O.9 O.4 O.3 1.2 O.5 1.0 O.4 O.4 O.4 O.5

G.ectremusBOLLr O.7 3.l 1.6 1.7 3.0 1.5 O.4 O.8
G.Inther(D'ORBIGNY} 8.2 17.1 14.6 s.o 13.7 S.4 10.2 10.1 4.4 10.6 4.7 10.6 11.0
G.saccuZifer{BRILDY) 5.S 6.3 4.4 3.1 3.6 4.4 8.4 7.3 7.9 6.4 3.6 7.9 6.8
aZoboquadr.tnaaZtispira.(COSHMANetJARvlS) O.5 O.3 O.6 1.0 1.3 1.5 O.4 O.1 1.1 i.3 2.S
G.dutertret(D'ORBIGNY} 3.2 5.6 5.7 2.S 4.1 2.2
GZoborotaZiaacostuensisBbow L8 O.6 Q.5 2.0
C.crassafornisCGALIDWAYetWISSLER) 1.4 1.2 1.0 s.o 1.7 LO 2.1 6.1 7.6 2.9 2.6 4.5
G.hirsuta(D'ORBrGNY) O.2
a.infZata{D'ORBIGNY) 10.5 L7.9 20.4 22.8 24.6 20.7 20.9 17.3 15.•7 25.3 24.0 30.0 28.8
G.menapdit(D'ORBIGNY) O.5 O.4 O.3 O.6 O.2 2.2 2.6 3.4 1.7 3.9 4.4 3.5 4.5
G.muZtieamerataCuSHMANetJARVrS O.2 O.4C.' set' tuZa(BRADY) O.9 2.4 2.1 O.6 2.3 O.7 O.3 O.5 2.2 2.4 1.5 l.8 leO
G.tosaensts[[tz!KAYA)IAGIetSAITO o.5 O.5 O.3 O.2 O.4 O.1 O;4
G.tr}uncatuZinoides(D'ORBIGNY) 5.5 7.8 8.6 7.5 2.2 O.8 O.2 1.3 O.4 O.4 O.4 l.O

G.tumida(BRADY) O.2 O.2 O.8 O.4 1.3 O.7 1.1 O.4 O.8
OrbuZinab.al'Zobata(D'ORBIGNY) O.4
O.sutuvaZisBR6NNIMANN O.4
O.univer$aD'ORBIGNY 1.S O.8 1.9 2.7 1.2 O.3 O.2 1.3 O.2 O.4 O.5
PuZZeniatinaobZiquiZoeuZata(PARKERetJONES) 1.8 O.4 o.s 1.9 l.6 O.3 O.2 O.9 O.1 O.4 O.4 O.3
Sphaer,oidineZZadehiseens(PARKERet'JoNEs} O.5 O.2 O.3 O.1 O.7 On4 O.5
unidentifiedspecimens O.9 3.6 O.3 1.9 1.6 o.s O.8 O.9 la4 O.4

Totalnumberofsecimens 220 252 383 162 439 406 392 822 229 803 275 227 399
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      Table 3. 0ccurrences of benthonic foraminifers.
                 (Frequencies in percent)
(Species of 1ess than 1.0O/. frequencies are excluded in this list.)

G D P - 11 -1 5
SAmeLE

SPECIES
(1) (6) (11) (16} {17) C18> (21) (26) (31) (36) (41) (46) (50)

BoZivinitaef.minuta(NILTT,mo) 4.7 3.8 2.'3 3.l O.8 O.3 O.1 O.9
Br,igaZinapaeifica(CusHMANet"toCULZDCH)
B.pussiZta{ScHwAGER)
BuZininarostr'ataBRADy O•.4

1.3
.O.9

O.4
1.3
2.6

!.o
1.7

2.2
O.4
1.8

O;4
1.2 Z.1

O.3
1.0 O.9 O.4 2,1 3.7

B.tr(tneZucensPARKER i.o O.4 O.4
CarpenteriabaZaniformisGFtAy 2.2 O.9 Q.4 1.7 O.4
CassiduZinacar'iuataSILvEsTRr l.7 4.3 2.6 2.0 3.5 O.8
C,neocarinataTHALMA"IN 1.7 1.l 1.3 C.1 O.9
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Table 3. (continued)

SAMPLE
G D P - 11 - 15

SPECIES
{1) (6)(11) (16) {17) Cl8) (21) (26) C31)C36) {41) (46) (50)

Parofissur,inaoVaZis!VODDPZeurestometlaaeunrincttczCuSHMA)lP.brevisScHVIAGER

P.eZZiptieaQu]u)wAYetHEFSrNWAY
P,deZicataKONDASP.hUV.
P.praegervnticaCt}SHMANetSanINFORTH
P.mpanczreeensDEE"TIEK
PziZZeniaape?tulaCusHbtAN
P.buZZofdee(D'ORBIGNY)
P.quinqueZoba(REuss)
rpryomttrrhina(ScHwACIER)
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SbilostomeZZabva`Qli(CuSHmm)S.hqyczsakof(ISHIZAKZ)S.hy.ugaensie(ISHIZAKr)S.a'aponiea(ISHIZAKr)S.ketienaiensis(ISHIZAKr)S.IepiduZa(SCHNACIER)hifar,inaangttZosa{WILLIAbeSON)T.bratigiCUSHMAN

th)igerinaauberianczD'ORBIGMr
U.diruptaTODD
U.probosofdesSCHWAGER

O.4

O.4

O.4O.4

O.4O.4

O.41.7
1.7O.9O.4

O.41.7
2.21.3
O.4

3.43.q
O.9

O.9O.4

1.71.3
3.92.Z

1.3

z.o

1.0
O.7
1.3
e.3

10.6
1.7

O.3

O.3
O.7
1.0

2.0
4.6
O.3

O.4

O.4
1.8
O.4
O.9
O.4
2.2

10.1
O.9

4.0
O.4

1.8
1.3
O.4

1.7

2.5

2.1

1.2
O.B
1.7

9.;
4.1
9.5
O.4

O.4

4.6

6.6
2.9
O.4
1.7
O.8

O.4
2,2

4.8
O.9
O.4

o.4
O.4
O.9
O.4

12.6
3.0
6.5

1.3

8.7
1.7
8.7
5.2
l.3

O.4
O.4

O.4
2.5

O.3

3.34.3
O.3
3.74.3
l.4
o.go.4
O.3
1.01.3
1.0
O.7O.4

O.9
13.Z14.5

7.3

9.45.6
O.3
2.0O.9
O.3

14.1S.1
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1.71.3
1.02.1

O.3

O.4
3.6
O.9
4.0
o.a
l.6
O.1

1.6
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O.8
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Oi3
O.3
O.3
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1.9
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4.7
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1.3
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1.3
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1.7
3.4
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8.9
3.S
O.4

1.S
1.5
3;7

1.S

3.7

5.2
7.5
2.2
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1.S
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3.0
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    Throughout the whole section, Globocassidulina subglobosa and Siphouvigerina

ampllacea are found with 8 and 6 percent on the average respectively, aocompanied

with GloboctLssidulina paci;tiea. However, the faunal assemblages of this core are

divided into two types; namely, the assemblage a is GDP-11-15-(50) to (18), and

the assemblage B GDP-11-15-(17) to (1).

    The assemblage a (GDP-11-15-(50)--(18))
    This assemblage is characterized by common occurrence of Si honodosaria
consobrina, S. oinomikadoi, StilostomeUa J'aponiea, S. lepidula, Pleurostomella acumi-

nata, P. elliptica, Cassidulina sagamiensis, and TriY7arina angulosa in oder of abundance.

Furthermore, Cassidulina neoearinata, Orthomorphina anbigua, O. challengeriana,
O. cf. obituensis, Pleurostomella praegerontica, P. brevis, P. rapana recens, Stilos-

tomella bradyi, S. hayasakai, and Trifarina bradyi are contained only in this as-

semblage, though each frequency of them is relatively low.

   The assemblage B (GDP-11-15-(17)--(1))
    In this assemblage, species characterizing the assemblage a as mentioned above

are completely replaced by Ehrenbergina undulata, E paci;l7ca, Globocassidulina

depressa, and Cassidulina carinata. Besides these species, rare but continuous
occurrence of Bolivina cf. minuta, Brizalina pussiUa, Laticarinina halophora, Melonis

aOinis, Uvigerina dirupta, and species of Epistominella spp. is remarkable.

Table 4. Relationship among the assemblages of calcareous nannoplanktons, plank-
     tonic and benthonic foraminifers.

Sarnple Nannoplankton Forarninifers
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4. 0ther microfossils.

   Organic-walled microfossils such as dinoflagellates, acritarchs, pollen grains

and spores were not found in these selected core samples. A small amount of
siliceous microfossils of radiolaria, sponge spicules, diatoms and ebridians were

contained in several samples; GDP-11-15-(36), (26), (18), (17), and (16).

   The relationship among the assemblages of calcareous nannoplanktons, plank-
tonic and benthonic foraminifers is shown in Figure 3 and Table 4.

Conclusion

    On the basis of nannoplanktons and planktonic foraminifers, the geological
age of the present core is considered as follows.

    The nannoplankton flora in this core is subdivided into three assemblages as

mentioned above.
    The assemblage I, judging from the coexistence of Diseoaster pentaradiatus
and D. surculus, belongs to the Discoaster surculus Zone, NN 16 (MARTiNi and
WoRsELy, 1970) indicated by the interval from the last occurrence of Reticulofenestra

pseudoumbilica to that of Discoaster surculus. In the range chart of calcareous
nannoplankton datum indicators presented by MARTiNi (1971), the first appearance

of Pseudoemiliania lacunosa is recorded in the middle part of the Diseoaster surculus

Zone. A lack of Reticulqfenestra pseudoumbilica and a few but continuous occur-

rence of Pseudoemiliania lacunosa from the lowest part in this core suggest that this

assemblage may occupy the middle to upper part of the Discoaster surculus Zone.

    Rare and sporadic occurrence of Discoaster brouweri, D. pentaradiatus, D.
tamalis and Pseudoemiliania lacunosa of the assemblage II, suggests that these nan-

noplankton fossils might be contaminated andfor derived from the lower part.
Based on the presence of Gephyrocapsa oceanica and the lack of Emiliania huxleyi,

this assemblage is assigned to the Gephyrocapsa oceanica Zone, NN 20.

    Abundant occurrence of Emiliania huxleyi in the assemblage III indicates that

this assemblage belongs to the Emiliania huxleyi Zone, NN 21.

    Accordingly, the Discoaster pentaradiatus Zone, NN 17, the Discoaster brouweri

Zone, NN 18, and the Pseudoemiliania lacunosa Zone, NN 19, are lacking in this

core.
    NisHiDA (1976) noticed that Gephyroeapsa protohuxleyi i-s a valuable marker

species in the middle to late Pleistocene in and around Japan. But there is no
specimen of G. protohuxleyi in the assemblage II or III either. Consequently, it
might be possible that sediments are lacking just below the appearance of Emiliania

huxleyi.
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   As for the planktonic foraminifers, the assemblage A is thought to be of Zone

N. 21 proposed by BLow (1969), judging from the presence of Globorotalia tosaensis

and Globoquadrina altispira. The assemblage B represents Zone N. 22 to N. 23
because of the frequent oecurrence of Globorotalia truncatulinoides. The change of

coiling direction of Globorotalia menardii supports this assignment. Furthermore,

it is noticeable that specimens of Pulleniatina obliquiloculata are mostly dextral

throughout the core. In other deep sea cores (Lamont Core V21-98; DSDP Leg7
Site 62, 63, 64, 65) taken from the Philippine Sea and the western equatorial Pacific,

the sinistral coiling Pulleniatina obliquiloculata have been predominantly recognized

within Zone N. 21 and the lower part of Zone 22 (BR6NNiMAN and REsiG, 1971;
TAKAyAMA, 1973; UJiiE and MiuRA, 1970, 1971). In comparison with these results,

it is considered that the upper part of Zone N. 21 and the lower part of Zone N. 22

are lacking in the present core, corresponding to the result from the study of the

nannoplanktons.
    Thus, it is concluded that there is a hiatus between the upper Pliocene and the

upper Pleistocene corresponding to a time gap of about 2 mi11ion years in this core.

    On the benthonic foraminiferal fauna, a remarkable break is observed between
the late Pliocene assemblage a and the late Pleistocene assemblage B.

    In comparison with the depth distribution of Recent benthonic foraminiferal

assemblage in the Philippine and adjacent seas (CusHMAN, 1921; FusEJiMA et aL,
1943; PoLsKi, 1959; YABE and HANzAwA, 1925), the assemblage a is considered to
be of the upper bathyal zone, perhaps at depth of several hundred meters, under a

warm water condition. Whereas, the assemblage B is regarded to be of the present

depth. Therefore, the locality of the core is considered to have been under the

bathyal condition in the late Pliocene. Subsequently, the sea bottom subsided
relatively with the amount of about 1,Ooo m and in the late Pleistocene, this area

had come to be at the present water depth.

    In the Philippine Sea, some biostratigraphic gaps and paleoenvironmental
changes have been discovered in the core sections during Leg 31 of Deep Sea Drilling

Project (ELLIs, 1975; THE SHipBoARD SclENTIFIC PARTy, 1975; UJiiE, 1975b, c).
According to UJiiE (1975c), the disconformity in the early to middle Miocene at

Site 292 might have been caused by submarine erosion, and thereby reflected in
lithologic change. In the present core, the fairly distinct lithologic change is observed

between the ponions above and below the hiatus. However, we cannot prove
suMciently the submarine erosion only with that change. Besides, KoizuMi (1975a)

recognized four cold-climate epochs and the corresponding sea level lowering after

the Jaramillo Event on the basis of diatom distribution in the Lamont Core V21-80

taken from the Shikoku Basin.

    However, nothing has been known on the hiatus and the environmental change
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during the period from the late Pliocene to the late Pleistocene in the northern
Philippine Sea. The results reported here are the first which elucidate them during

that period.

   We have not suMcient data to discuss the origin ofenvironmental change. Late

Cenozoic sea level changes andlor crustal movements in the Philippine Sea and

adjacent land areas have been discussed by HosHiNo (1975), KizAKI and TAKAyAsU

(1976), IKEBE (1976), and OKuDA et aL (1976) from various points of view. More
data of the similar kind to this paper should be necessary at various stations in the

Philippine Sea and other areas to prove the geologic events. Therefore, benthonic

fauna of depth indicators would be as significant as planktonic fossils of age indicators

in the future investigation of the micropaleontology of deep sea cores.
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                      Description of New Speeies

                          by Isao KoNDA

              Family CASSIDULINIDAE D'OiuiiGNy, 1839
               Genus Globocassidulina VoLosHiNovA 1960
                                            '
                     Globoeassidulina ikebei n. sp.
              (Pl. 5, Figs. 1, 2, 3; Pl. 6, Figs. Ia, b, c, 2a, b, c)

   Description: Test free, small, subglobular in outline, periphery broadly
rounded, slightly lobulated; wall smooth; chambers few, infiated, three pairs com-

posing adult test, alternate chambers extending to the umbilicus on one side with

only a small triangular portion visible on the opposite side; sutures flush with surface

in early portion, later very slightly depressed; aperture large and broad, but nearly

covered by a large crescent lip.
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   Dimension: Length of holotype O.390 mm; breadth O.341 mm.
   Holotype: Department ofGeology and Mineralogy, Faculty ofScience, Kyoto
University, Coll. Cat. No. JCIOI1, from the sample GDP-11-15-(6), picked up from

5.0-6.0 cm depth under the surface in the gravity core GDP-11-15, Lat. 28 O06.2'N.,

Long. 131035.2'E., at a water depth 1,830 m.

   Remarks: This new species resembles Cassidulina caudriae described by
CusHMAN and STEiNFoRTH (1945) from the Oligocene Cipero Marl Formation of
Trinidad, West Indies. However, compared with the figured holotype of C. caudriae,

this new species is distinguished from C. caudriae by its much smaller size and its

different aperture nearly covered by its large crescent lip. The tribal name of this

new species is dedicated to Professor Emeritus Nobuo IKEBE of Osaka City Univer-

sity in recognition of his work on the Japanese Neogene biostratigraphy and

chronology.
    Oocurrence: Rare in core samples GDP-11-15-(50), (36), (18), (16), and (6).

              Famly PLEUROSTOMELLIDAE REuss, 1860
                   Genus Pleurostomella REuss, 1860
                     Pleurostomella delieata n. sp.
                 (Pl. 5, Figs. 8a, b; Pl. 6, Figs. 3a, b, c, 4)

   Description: Test free, small, elongate-oval in outline, nearly twice as long as

broad, circular in cross section; wall thin, smooth, translucent; chambers few, each

chamber covering major portion of preceeding one, reaching nearly to the base of

test; sutures slightly depressed, indistinct in early stage; aperture small, with two

small teeth on one side, and internal tube.

   Dimension: Length of holotype O.415 mm; breadth O.220 mm.
   Holotype: Department of Geology and Mineralogy, Faculty of Science, Kyoto
University, Coll. Cat. No. JCIO12, from the sample GDP-11-15-(21), picked up
from 20.0--21.0 cm depth under the surface in the gravity core GDP-11-15, Lat.
28006.2'N., Long. 131035.2'E., at a water depth 1.830 m.

   Remarks: This new species can be easily distinguished from other species of
the genus in having a elongate-oval test, It is also characterized by a few chambers

reaching nearly to the base of test.

   Occurrence: Rare in core samples GDP-11-15-(50), (41), (31), and (21).
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Explanations of Plates

Plate 3
 (Scanning photomicrographs of planktonic foramnifers)
 Figs. Ia, b: Globorotalia truncatulinoides (D'ORBIGNy),

        from the sample GDP-11-15-(11), Å~ 60.
 Figs. 2a, b: Globorotalia acostaensis BLow,

        from the sample GDP-11-15-(21), Å~90.
 Figs. 3a, b: Globorotalia tosaensis TAKAyANAGi et SAiTo,

        from the sample GDP-11-15-(18), Å~ 100.
 Figs. 4, 5: Globoquadrina altispira (CusHMAN et JARvls),

        4; from the sample GDP-11-15-(41), Å~75.
        5; from the sample GDP-11-15-(50), Å~75.
 Figs. 6a, b: Globigerinoides extremus BoLu,
        from the sample GDP-11-15-(21), Å~100.
Figs. 7a, b: Globorotalia multicamerata (CusHMAN et JARvis),

        from the sample GDP-11-15-(41), Å~40.

                         'Plate 4
 (Scanning photomicrographs os benthonic foraminifers)

 Figs. 1, 2: Ehrenbergina undulata PARKER,
        from the sample GDP-11-15-(16), Å~75.
 Figs. 3, 4: Cassidulina neocarinata THALMANN,
        3; from the sample GDP-11-15-(21), Å~1oo.
        4; from the sample GDP-11-15-(2ol, Å~ 1oo.

 Fig. 5: Stilostomella lepidula (ScHwAGER),
        from the sample GDP-11-15-(50), Å~45.
 Figs. 6, 7: Stilostomella ketienziensis (IsHIzAKi),

        from the sample GDP-11-15-(41), Å~40.
 Figs. 8, 9: Ehrenberginapacifica CusHMAN,
        8; from the sample GDP-11-15-(ol, Å~90.
        9; from the sample GDP-11-15-(1), Å~85.
 Fig. 10: Stilostomella]'aponica (IsHizAKi),

        from the sample GDP-11-15-(31), Å~40.
 Fig.11: Orthomorphinachallengerina(THALMANN),
        from the sample GDP-11-15-(31), Å~ 50.
 Fig. 12: Trt:farina angulosa (WILuAMsoN),

        from the sample GDP-11-15-(46), Å~ 1oo.
 Fig.13: TrifarinabradyiCusHMAN,
        from the sarnple GDP-11-15-(26), Å~1oo.
 Fig. 14: Uvigerina auberiana D'ORBIGNy,
        from the sarnple GDP-11-15-(1ol, Å~75.
 Fig. 15: Uvigerina dirupta ToDD,
        from the sample GDP-11-15-(1ol, Å~50.
 Figs. 16, 17: Si honodosaria consobrina (D'ORBIGNy),

        16; from the sample GDP-11-15-(4ol, Å~50.
        17; from the sample GDP-11-15-(4a, Å~ 30.
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PIate 5

 (Scanning photomicrographs of benthonic foraminifers)
 Figs. 1, 2, 3: Globocassidulina ikebei KoNDA, n. sp,, paratypes,

        1; from the sarnp!e GDP-11-15-(10, Å~90.
        2; from the sarnple GDP-11-15-(36), Å~90.
        3; from the sample GDP-11-15-(ol, Å~120.
 Figs. 4, 5: Cassidulina sagamiensis AsANo et NAKAMuRA,
        4; from the sample GDP-11-15-(31), Å~1oo.
        5; from the sample GDP-11-IS-(18), x90.
 Figs. 6, 7: Globocassidulina depressa AsANo et NAKAMuRA,
        from the sample GDP-11-15-(1di, Å~2oo.
 Figs. '8a, b: Pleurostometla delicata KoNDA, n. sp., paratype,

        from the GDP-11-15-(31), a; Å~150, b; Å~5oo.
 Figs. 9, 10: Cassidulina carinata SiLvEsTRI,

        9; from the sample GDP-11-15-(10, Å~1oo.
       10; from the sample GDP-11-15-(ol, Å~ 125.
 Fig. 11: Laticarinina halophora (STAcHE),
        from the sample GDP-11-15-(1), Å~50.

Plate 6

 Figs. Ia, b, c: Globocassid"lina ikebei KoNDA, n. sp., holotype,

        from the sarnple GDP-11-15-(O, Å~110, a, c; side view b; edge view.
 Figs. 2a, b, c: Globocassidulina ikebei KoNDA, n. sp., paratype,

        from the sample GDP-11-15-(1O, Å~110, a, c; side view, b; edge view.
 Figs. 3a, b, c: Pleurostomella delicata KoNDA, n. sp., holotype,
        form the sample GDP-11-15-(21), Å~110, a, c; side view, b; edge view.
 Fig. 4: Pleurostomella delicata KoNDA, n. sp., paratype,

        from the sample GDP-11-l5-(31), Å~110, aperture side.
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