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Late Cenozoic paleobathymetric indices based on benthic
foraminifers in Japan

Shiro HASEGAWAY, Kazumi AKIMOTO", Hiroshi KITAZAT0O?
and Yasumochi MATOBA®

Abstract Benthic foraminifers are regarded as the most useful tool for paleobathymetric reconstruc-
tion of the Upper Cenozoic. Their propriety as a paleobathymetric indicator, however, tends to
decrease toward the past because the proportion of extinct species becomes larger in fossil assemblages
and because the habitats for any species have changed with age. In this paper, reliability of benthic
foraminifers as an index is discussed, and index species of several paleobathymetric zones are proposed
for the Upper Cenozoic faunas.

To recognize the difference among faunal components in similar environment of different age and
in different region of the same age, we analysed the foraminiferal data from the three stratigraphic
intervals each of two provinces separately. They are lower Middle Miocene, upper Middle Miocene
to Lower Pliocene, and Upper Pliocene to Lower Pleistocene in Northeast Japan, and lower Middle
Miocene, Upper Miocene, and Pliocene in Southwest Japan (Pacific coast-region including Kanto
district). On the fossil species which is identical with the Recent one, their shallow bathymetric zone
(SBZ) are estimated by analogy of SBZ of the Recent species at respective unit. On the other fossil
species, the estimation of SBZ are based on the frequent co-occurrence with the SBZ known species in
fossil assemblages. Successively, we apply those SBZ to fossil assemblages of the well-studied regions
in Northeast Japan, for the evaluation of their reliability as paleobathymetric indices.
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Soci ety of Japan
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LLate Pliocene to
Early Pleistocene
Ammonia Jjaponica
Pseudorotalia gaimardii

- Ammonia takanabensis

Rectobolivina raphanus

Buccella spp.
Cibicides lobatulus
Elphidium advena
Elphidium subarcticum
Guvelinopsis praegeri

- Hanzawaia nipponica

- Bulimina marginata

Elphidium excavatum

Cibicides aknerianus
Pullenia apertura

Heterolepa subhaidingerii
Paracidssidul ina nipponensis

Late Middle Miocene to
Rarly Pliocene
dlabamina japonica
Uvigerina segundoensis

Melonis pompilioides
Uvigerina akitaensis

[ Angulogerina kokozuraensis

Cyclammina spp.
Martinottiella communis
Spirosigmoilinella compressa

Discammina spp.
Valvulineria spp.

Cibicides lobatulus
Cibicides refulgens
Elphidium jenseni
Rosalina spp.

[ Cibicides aknerianus

Islandiella norcrossi

ubB

1mB

uB

umB
is
1mB
1mB
1mB
oS
is

uB

Early MiddlevMiocene

Ammonia tochigiensis
Sigmomorphina spp.

Amphistegina spp.
Discorbis spp-.

Baggina notoensis
Marginulina spp.

Bathysiphon spp.
Oridorsalis umbonatus

Bolivina dilatata
Epistominella pulchella
Stainforthia ishikiensis

Cassidulina carinata
Stilostomella spp.

Cibicides refulgens
Pseudoparrella takayanagii

Cibicides wuellerstorfi
Spirosigmoilinella compressa

Cibicidoides malloryi
Pullenia bulloides

Cyclammina spp.
Haplophragmoides spp.

Glandulina laevigata
Gyroidinoides nipponicus

Hanzawaia tagaensis
Nonion kidoharaensis

Martinottiella communis
Sigmoilopsis schlumbergeri

Miogypsina kotoi
Operculina complanata
Japonica
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BARLY MIDDLE MIOCENE

LATE MIDDLE MIOCENE
~BARLY PLIOCENE

LATR PLIOCENE
~BARLY PLEIBTOCENE

Ammonia tochigiensis
Amphistegina spp.

Buccella frigida

Buccella tanaii

Cibicides lobatulus
Cibicides refulgens
Discorbis spp.

Glabratella spp.

Hanzawaia tagaensis
Miogypsina kotoi
Neoconorbina spp.

Nonion kidoharaensis
Nonionella miocenica
Operculina complanata japonica
Pseudononion japonicum
Pseudoparrella takayanagii
Quinqueloculina spp.
Rosalina spp.
Sigmomorphina notoensis

Inner sublittoral Zone
Buccella spp.

Cibicides lobatulus
Cibicides refulgens
Elphidium jenseni
Glabratella spp.
Hanzawaia nipponica
Rosalina sapp.

Ammonia beccarii
Ammonia Jjaponica
Bolivina robusta
Buccella makiyamai
Buccella tenerrima
Buccella frigida
Buliminella elegantissima
Cibicides lobatulus
Discorbis spp.
Elphidium advena
Elphidium crispum
Elphidium excavatum
Elphidium kusiroense
Elphidium subarcticum
Gavelinopsis praegeri
Glabratella spp.
Hanzawalia nipponica
Nonion manpukuziensis
Pseudononion japonicum
Pseudoparrella spp.
Pseudorotalia gaimardii
Quinqueloculina spp.
Rosalina spp.

Alabamina japonica

Ammonia hatatatensis
Amphicoryna fukushimaensis
Astrononion stelligerum
Bolivina robusta

Brizalina marginata
Cibicidoides spp.
Guttulina spp.

Heterolepa spp.

Middle sublittoral Zone

Bulimina marginata
Cibicides refulgens
Elphidium bartletti
Eilohedra nipponica
Heterolepa subhaidingeri
Paracassidulina nipponensis
Spiroplectammina higuchii

Ammonia cf. takanabensis
Amphicoryna pauciloculata
Cibicides aknerianus
Dentalina spp.

Elphidium sendaiense
Fursenhoina spp.
Gaudryina spp.

Glandulina laevigata
Globocassidulina oriangulata
Gyroidinoides nipponicus
Hocglundina elegans
Nonionellina sp.
Valvulineria spp.

Outer Sublittoral Zone
Cassidulina carinata
Globocassidulina oriangulata
Heterolepa spp.

Ammonia takanabensis
Cassidulina noérvangi
Globocassidulina bisecta
Rectobolivina raphanus

Angulogerina hkokozuraensis
Baggina notoensis
Bolivina dilatata

Bulimins striata
Epistominella pulchella
Lenticulina spp.
Marginulina spp.
Martinottiella communis
Nonionella spp.
Sigmoilopsis schlumbergeri
Stainforthia ishikiensis

Upper Bathyal Zone
Alabamina japonica
Angulogerina kokozuraensis
Cibicides aknerianus
Islandiella norcrossi
Melonis pompilioides
Uvigerina akitaensis
Uvigerina segundoensis

Angulogerina kokozuraensis
Bolivina decussata
Cibicides aknerianus
Dyocibicides spp.
Fissurina spp.
Globocassidulina depressa
Islandiella japonica
Jslandiella norcrossi
Islandiella yabei

Melonis parkerae

Melonis pompilioides
Pullenia apertura

Cassidulina carinata
Globobulimina spp.
Gyroidina orbicularis
Siphotextularia spp.
Stilostomella spp.
Valvulineria spp.

Upper Middle Bathyal Zone
Discammina sp.
Globobulimina spp.
Valvulineria sadonica

Epistominella pulchella
Nonionellina labradorica
Uvigerina akitaensis

Bathysiphon spp.
Cibicides wuellerstorfi
Cibicidoides malloryi
Cyclammina spp.
Haplophragmoides spp.
Nodosaria longiscata
Oridorsalis spp.
Parrelloides spp.
Pleurostomella spp.
Pullenia bulloides
Sphaecroidina spp.
Spirosigmoilinella compressa
{/vigerina proboscidea

Lower Middle Bathyal Zone
Bathysiphon spp.

Cyclammina spp.
Haplophragmoides spp.
Martinottiella communis
Spirosigmoilinella compressa
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MIDDLR MIOCENE

LATR MIOCENE

PLIOCENE

Ammonia inflata

Ammonia tochigiensis
Baggina totomiensis
Buccella tanaii
Buliminella elegantissima
Cibicides lobatulus
Cibicides refulgens
Elphidium crispum
Elpbidium jenseni
Glabratella orbicularis
Hanzawaia nipponica
Nonionella miocenica
Rosalina spp.

Inner Sublittoral Zone
Ammonia inflata
Cibicides refulgens
Elphidium crispum
Hanzawaia nipponica
Pseudorotalia gaimardii

Ammonia beccarii
Elphidium advena
Elphidium crispum
Hanzawaia nipponica
Pseudorotalia gaimardii

Alahamina japonica
Bolivina robusta
Paracassidulina nipponensis

Middle Sublittoral Zone
Ammonia ketienziensis
Cibicidoides mediocris
Lenticulina abensis
Sigmoilopsis schlumbergeri

Ammonia ketienziensis
Cibicidoies mediocris
Heterolepa praecincta
Lenticulina calcar
Uvigerina schenchi
Sigmoilopsis schlumbergeri

Amphicoryna scalaris
Gaudryina ishikiensis

Outer Sublittoral Zone
Ammonia takanabensis
Cibicides aknerianus
Hoeglundina elegans
Nonion Jjaponicus

Ammonia takanabensis
Amphicoryna scalaris
Bolivina robusta

Bulimina marginata

Cibicides aknerianus
Globocassidulina oriangulata

Angulogerina kokozuraensis
Cibicides ahknerianus
Islandiella norcrossi
Martinotiella communis

Trochammina globigeriniformis

Upper Bathyal Zone
Angulogerina angulosa
Angulogerina kokozuraensis
Globobulimina pacifica
Martinottiella communis
Pleurostomella alternans

Angulogerina hkokozuraensis
Chilostomella oolina
Globobulimina aurigulata
Globobulimina perversa
Hyalinea balthica
Lenticulina orbicuralis
Nonionella miocenica
Nonionellina labradrica
Rectobolivina biforns
Stilostomella lepidula

Bulimina rostrata
Cibicides wuellerstofi
Globobulimina auriculata
Gyroidina ’'orbicularis’
Hopkinsina shinboi
Nodosaria holoserica
Nodosaria longiscata
Nodosaria tosta
Parrelloides bradyi
Sphaeroidina bulloides
Sphaeroidina compacta
Uyvigerina hispidocostata
Uvigerina proboscidea

Middle Bathyal Zone
Alveolophragmium scitulum
Brizalina spissa
Bulimina nipponica
Bulimina rostrata
Cribrostomoides subglobosus
Eggerella bradyi
Globobulimina auriculata
Globobulimina perversa
Globobulimina pupoides
Gyroidina ’‘orbicularis’
Oridorsalis umbonatus
Osangulina culter
Pullenia bulloides
Sphaeroidina bulloides
Stilostomella lepidula
Uvigerina akitaensis
UUvigerina peregrina
Uvigerina proboscidea

Bolivinita quadrilatera
Bulimina aculeata
Bulimina nipponica
Bulimina rostrata
Rutherfordoides mexicanus
Uvigerina akitaensis
Uvigerina peregrina
Uvigerina proboscidea
Uvigerina yabei

Lower Bathyal Zone
Ammodiscoides japonica
Cyclammina cancellata
Gyroidinoides altiformis
Gyroidinoides komatsui
Gyroidinoides soldanii
Karreriella baccata
Melonis barleeanus
Melonis sphaeroides
Psammosphaera fusca
Pullenia bulloides
Pyrgo murrhina
Tosaia hanzawali

Abyssal Zone
Bathysiphon sp.
Reopohax pilulifer
Rhabdammina abyssorum
Saccorhiza ramosa
Saccammina sphaerica
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B © Bl
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ROBEEKEREL LTEHCER T 301K
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FRFEEBE ) — > 5 7H L KPEEAIHE, #
NETNOHBRDICEERE L L ICERRENTED,
ZFRCIB ST FECSIUIBLETH 5,
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BR2 % EIREEREZF OIS END Z E8D 0,
ZIT, ZNO6DOPETHIBEESVHEECELET S
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DHFTHEHERCEREEFL2E T 2EOREF*
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Melonis  sphaeroides,
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