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Historical changes in the Pliocene foraminiferal fauna in the Japan
Sea oil-field region and its paleoceanographic implications

Satoshi Hanagata

Akita-shi Asahikawaminamimachi 15-21, Akita 010-0834, Japan

Abstract. Benthic foraminifer Miliammina echigoensis diagnostic of the M. echigoensis Zone appeared
in the earliest Pliocene in the Japan Sea. It was accompanied by agglutinated foraminifers including
Martinottiella communis, Cribrostomoides subglobosus, Guppyella miocenica and Cyclammina japonica which
had survived from the Miocene. This agglutinated foraminifer-dominant fauna flourished under the
cold-water conditions in the early Pliocene. Many of the agglutinated species gradually disappeared
before or in the warm/high sea-level period of the No. 3 Globorotalia inflata bed (ca. 3 Ma) and were
replaced by calcareous species of the Uvigerina subperegrina Zone that bears Epistominella pacifica,
Angulogerina ikebei, and Uvigerina yabei. Miliammina echigoensis and M. communis almost disappeared
in the oil-field region in this period; however, they survived in the deeper part of the sea until
close to the Pliocene/Pleistocene boundary at the Sites 794-797 (ODP Leg 128) and further into the
Pleistocene at the Sites 798 and 799 (ODP Leg 129).

The No. 3 G. inflata bed yields abundant temperate planktonic species G. inflata (s.l.) that probably
migrated into the Japan Sea (embayment) through the Tsugaru Strait region, between Honshu and
Hokkaido, in a warm/high sea-level period. The assemblages of the Neogloboquadirina asanoi bed, which
lies above the No. 3 G. inflata bed, lack G. inflata (s.l.) and indicate a temperate-cold condition. Therefore,
they are also distinguishable from the fauna of the warm Tsushima water mass. Conversely, the No. 2 G.
inflata bed yields abundant Globigerinoides ruber and other warm water species, indicating the inflow of
the Tsushima Current. Consequently, the initial submergence of the Tsushima Strait (Korea Strait) is
inferred to have begun between the ages of the N. asanoi bed and the No. 2 G. inflata bed.
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7z (Bl % 1%, Oinomikado, 1941; Husezima and Maruhasi,
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bed, No. 3 Globorotalia inflata bed, Neogloboquadrina asanoi
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Fig. 1. Foraminiferal biostratigraphic zones and “marker beds” in
the Neogene of the Japan Sea oil-field region. H&W: Hanagata
and Watanabe
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TR0 DD L amEL TV, kA (1987) @
ETHHEEE OMKLRICE T > TR Y, oMLk
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Fig. 2. Abundance (N/20cm®) of planktonic, agglutinated and
calcareous benthic foraminifers and occurrence of Miliammina
echigoensis and Martinottiella communis in ODP Sites 797 and 795,
Japan Sea, according to Brunner (1992). Note that the shaded
interval indicates a foraminiferal decrease that is probably
correlated to the No. 3 Globorotalia inflata bed in the oil-field
region, corresponding to the warm/high sea level period at ca. 3
Ma.
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797 B X O 795 HiS o 7 —% TIE, No. 3 G. inflata bed 1T
it % R (3 Ma fiif%) 128V T M. echigoensis & M.
communis % 2 Lo FL LA &R O BEE D L Tn s
D3, 795 Hi g T X M. echigoensis & M. communis % F 0> &
L T 2.7 Ma EHIZHUHEIIZER L TW5S. LA > T, No.
3 G. inflata bed HERERF DRV IZBE U 72 BREFEA LI L >
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Fig. 3. Schematic distribution of benthic foraminiferal faunas in
the Pliocene of the Japan Sea oil-field region and its adjacent
areas with their changes in history. Number of foraminifera
significantly decreased during the ca. 3 Ma-warm event at the
ODP Sites, whereas Miliammina echigoensis and Martinottiella
communis survived the interval and increased afterward.
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WCEoTHOEML LIRS 2 LIk T RO
G —ANCEHATE S (K 3).

—7J5, Kato (1992) X H A& fF @ ODP Leg 128 798 35
X OV799 #1512 % V> T Brunner (1992) 23 #iE L T %
Leg 1271 OFHHATHLNIL LD LI LITHEWEEND
M. echigoensis DEEH ZHIEL TW2. 798 38 LU 799 HLS
%5 ODP Leg 127 @ -1 03 H A & bhis L T H AW D
FEVEESICAIE L TWD Z &b, IREAVIC A T2 56 1T
M. echigoensis D34 5%V 15 5 REE, TR b EME - %
KB (fEJ7 134>, 2001) 2% FASHERS P4 12 MERF S L 7e
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BHIPHTIE I 5 v T A AR 25 BITE o R E ) T
DHEKFFELENRD, BEEKL Ttk LIeHé
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Fig. 4. Abundance of planktonic foraminifers in the Pliocene —
Pleistocene of ODP Leg 127 according to Brunner (1992). Ages
of datum horizons obtained in each site are indicated on the left
of each graph. Larger separations between datum levels imply
weaker age control vice versa.
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