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Planktonic foraminifera from the Middle Miocene in the eastern part
of the Shinjo basin, Yamagata Prefecture, Japan
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Abstract

The No and Nagao Formations in the eastern part of Shinjo basin, Yamagata Prefecture
have yielded abundant planktonic foraminifera. The No and Nagao Formations are correlated
with the Globorotalia peribherovonda | Globorotalia quinifalcata Zone (PF 2) and Globorotalia
peripheroacuta | Globorotalia miozea (s.l.) Zone (PF 3) of Maiya (1978) respectively on the
basis of their associated planktonic foraminifera.

Four different planktonic foraminiferal assemblages are recognized in the Nagao Formation.
The assemblage 1 is characterized by the presence of Globorotalia miozea (s.1.). The assemblage
2 is characterized by dominant Globorotalia adamantea. The assemblage 3 is characterized by
the abundance of Globorotalia peripheroacuta and G. praescitula. The assemblage 4 is composed
mainly of Globorotalia cf. rikuchuensis.

These assemblages are assigned to the Globorotalia peripheroacuta Zone to the lower to
middle part of the Globorotalia cf. miozea conoidea Zone of Oda (1977) and the N10 to N12 of
Blow (1969) based on the presence of some key species such as Globorotalia peripheroacuta, G.
miozea conoidea, G. praemenardii and G. rikuchuensis.

Its occurrence with G. peripheroacuta and G. bykovae from the Nagao Formation indicates
that the range of Globorotalia rikuchuensis is extended to the Globorotalia peripheroacuta | G.
miozea (s.l.) Zone.

Key words: planktonic foraminifera, Middle Miocene, Shinjo basin, Nagao Formation, Globor-
otalia peripheroacuta | Globorotalia miozea (s.l.) Zone.
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Fig. 1. Index map showing the study area and the refer-
ential wells.
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Table. 1. List of planktonic foraminifera from the No and Nagao Formations.

Species al o = al
p 1 2 3|1 3 4 5 6 7 8|1 2 3 4 5|1 2 3 4 5 6
Globigerina angustiumbilicata Bolli 18 6] 2 40 45 13 10 23] 3 17 3 8 16/ 2 8 5 20 2
G. praebulloides Blow 20 240 35 50 3 90 42 138 48 69 64| 42 73 9 23 S50, 2 9 25 18 114 5
G. venezuelana Hedberg 3 1 1 1
G. woodi Jenkins 2 3 2 1 3 2 3 1 3
G. _sp. indet. 55 85 20| 11 30 50 S5 28 13] 2 2 9 36 65/ 2 7 10 21 28
Globigerinita glutinata (Egger) 8 28 3 3 23 14 48 39 48 300 3 3 11 8 15 2 5 2 3]
Neogloboquadrina (Blow) 25 1 3 1 3 1 2 1
Globigerinoides Jjaponicus Saito & Maiya 5 4 8 1
G. trilobus (Reuss) 1 1 3 3 4 1 1 8 2
G. sp. indet. 2 1 7 2 3
Orbulina suturalis Bronnimann 7 2 15 1 3 3 3 1f 25 10 1 1 2 1 1
0. universa d'Orbigny 2 1 1 1
Biorbulina bilobata (d'Orbigny) 1
Praeorbulina sp. 1
Globorotalia ad. Saito 16 67 2 1 1 1
G. bykovae by Saito not Aisenstat 7
G. miozea conoidea Walters 1 8 4 1 12
G. miozea miozea Finlay 2 1
G. obesa Bolli 1
G. peripheroacuta Blow & Banner 3 28 2 1 1 1 30 3 60
G. peripheroronda Blow & Banner 6 2 1
G. praemenardii Cushman & Stainforth 1 26 1 1
G. praescitula  Blow 65 2 70
G. quinifalcata Saito & Maiya 3 4 2 32 1 103 41 1 1
G. cf. rikuchi is Takayanagi & Oda 17, 15 58
G. siakensis LeRoy 2 2 1 1 1
G. sp. A 2 5 1 1 1 1 2 17
G. sp. indet. 2 2 1 1
Globoquadrina Itispira (Cush & Jarvis) 1 1
G. dehiscens (Chapman, Parr & Collins) 1 1 2 1 1 9 1 2
G. sp. indet. 2 8
Sphaeroidinellopsi: disjl (Finlay) 1 2 1 1 1
S. seminulina (Schwager) 21 3 i 4 1 1

fe k% 100g 113 563 76| 67 7 219 68 330 129 173 152 252 154 34 86 288 10 17 51 57 325 80|
ICADPER LG 13%). G pracbulloides, Globigerina 6)

angustumbilicata 7x & 7 Globigerina J&=<° Globigerinita
glutinata % pEL, ABHIC k> Tix Globorotalia
adamantea, G. peripheroacuta, G. praescitula, G. cf.
rikuchuensis, G. quinifalcata 7x & Globorotalia J&H*
PENEENTRDE, V= HEWIEEERICL-T,
BHEOMABbEDI R > TEB), RD 4 ODBEHTE
MTEs (5.

1) Globorotalia miozea (s.l.) %1 Bt (B 1) @
ANEDIA— L+ (Og 4, 5, 6, 7, 8)

2) Globorotalia adamantea H*%pEL, Globorotalia
peripheroacuta &A1) BEHE HE2) HrEIIL—F (Nt
1, 2, 3)

3) Globorotalia peripheroacuta & Globorotalia praes-

citula 5% L, Globorotalia cf. rikuchuensis 7x ¥ % 1
IR (BEEE3) L JLERR - BRI v—+ (Kr 5, Nj 5)

4) Globorotalia cf. rikuchuensis »%pE L, Globor-

otalia bykovae %) HEE (B 4) - BHIIA—TF (N]

BESE 3 L BEE 4 BRIV — Mz BW T ETRIRDTE
RTE DY, ZOMORERD L TRRII NV — b asR L
L1OMERTE TV,

G. peripheroacuta 13 3HAL B AR HS % 0 WELH 55 7 AL
REFEz 5NTBY (Saito, 1977 ; Oda et al., 1984),
HAME S T Z DfEDERIZINE THTH ), &
RIEEE» LD EREITHEE S NS,

4, W B 4 R

HL B AR B AU s 31 B BT AE o il s
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P Jg Tzl LRI DS ZRE L T B IUERIFRUI L — b
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Fig. 5. Planktonic foraminiferal assemblages from the Nagao Formation.
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Praeorbulina ? sp.X° Globorotalia quinifalcata H¥fEH 1
BHOLNBZ L, PF1IC% W Globigerinoides &b 4 {
BOLNL W &, PF 3 2RO 20558 5 e v
Z &6, PR 2 IS B gD W, Lzh- ¢,
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SLRBREEORE» SERT MDY b, Zogi e
DX EH N TE R B 6 KR d., HEORE(Kr1,2)
1% Orbulina suturalis/ Globorotalia peripheroacuta Zone
ICHEEIC I NG, RREEEOMEL, HE2BL
UHE 312D LN D G peripheroacuta 1%, G. peri-

pheroacuta Zone & G. cf. miozea conoidea Zone NHx T
EBICPEH AR SN T 5, B 21 G miozea (sl.) %
B hnwZ Eh b, G peripheroacuta Zone 2 xTILE 1L
20t L, BE1IXG miozea (sl) 25L& b,
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K4+ (1978) 13 PF 2 & PF 3 # Blow (1969) o N9
& NI10-N11 ic zh et L 7225, Kk s (1989) 1%
PF 3 # T#B8& E#Ic 4L, iz N10 & N11-
N12 icxblL T3, —%, RBH (1986) IZPF 3 o F
PR%Z0da (1977) o Globorotalia peripheroacuta Zone
(N10) oig EEBfdiic, EBR% Globorotalia cf. miozea
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Fig. 6. Middle Miocene planktonic foraminiferal zonation of Oda (1977) and ranges of selected species.
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EFFIL T3, BELLITWwbW 55 BTNEMEICE
T AL ADPERL T3 (HO, 1974) »%, Z o0kl
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K4 (1978) 3 PF 3 o k#Fic G. adamantea H*% fE
L, & LEbic G bykovae »%EET 5 LT3, L
PLLD S, WHATRLZCKEHEBENEL 7 a vicBlT S
G D G. bykovae D %RENGHEL, TAHLO PF1ICE
T Wb Lot (ERES, 1991). —75, K&

(1978) #4xH SK-6 IcBwTHL2rizL G
adamantea O %PRERGUE L G. miozea (s.].) D LRGN
FTBIMRIE, BHAEE SK-1iIcBWCbiEian, AKX
B> /{bA Tt Okada & Bukry (1980) > CNba &
CN4 icZznFirutbI s Z &L 72 (BESX).
% 72, PF 3 O TH 2 HiBRARNH RO LA E D
ARG S > 7fbAad CN4 iexflbd h, dERFENV—F
BT HERE (1982) #° PF 3 ©CN4 & CNba #32
HTn3, ot coFEEAFILIbaEEER, G
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Fig. 7. Ranges of three selected planktonic foraminifera.
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KM g & L A BICER L T 5,

PFRBRoME SK-1 1B W, Kab (1989) 13AIK
B> bR 2% LT PF3 #2014 L, TEBIC
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I (R (B N - (-

2) BfEOMAEbEICE SN, BREEBDIT
WA FLBL A BRI R D 4 DOBEICHIS TX 3,

FEE 1 © Globorotalia miozea (s).) %14 BELE,
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-BEEE 3 1 Globorotalia periphevoacuta 3 £ 18 Globor-
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Plate 20

Figs, la-c. Globorotalin aiammten Saiboy-r+»reverroorromsrseroes vonms ey exemes st ss sopasencus sovason sv soo0awaespesssessas o gaves X 175
a, dorsal view; b, ventral view; c, edge view; Nittagawa Route, Nt 2, Nagao Formation, Yamagata Prefecture

Figs 2a-c & 3a-c. Globorotalia praescitula BIOW «++++-s+++sseesstereemitaniiesitiit sttt X 175
a, dorsal views; b, ventral views; c, edge views; Purougawa Route, Kr 5, Nagao Formation, Yamagata
Prefecture

Figs. da-c & ba-c. Globorotalia cf. rikuchuensis Takayanagi & Oda +r--eeeerererererrereii, X 175
a, dorsal views; b, ventral views; c, edge views; Nojirigawa Route, Nj 6, Nagao Formation, Yamagata
Prefecture.
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Plate 21

Figs. la-c. Globorotalia miozea conoidea WAILErs «++«+++++s++seveerumteriutiiitiiiiiiiii i X 175
a, dorsal view; b, ventral view; c, edge view; Ogunigawa Route, Og 7, Nagao Formation, Yamagata Prefecture
Figs. 2a-c. Globortalia peripheroacuta BIOW & Banner: +«++-+++-stsessressutesiuiinisiiiiiiiiiiiiienie s X 175
a, dorsal view; b, ventral view; c, edge view, Nittagawa Route, Nt 2; Nagao Formation, Yamagata Prefecture
Figs. 3a-c : 4a-c. Globorotalia praemenardii Cushman & Stainforth «eeoeeeereeeerimin.. 3, X 175; 4, X 100
a, dorsal views; b, ventral views; c, edge views; 3, Nittagawa Route, St 2; 4, Ogunigawa Route, Og 6, Nagao

Formation, Yamagata Prefecture

Figs. 5a-b. Globigerinoides trilobus (REUSS) +++++++++revesreersressuessmiisitisisiititiste ittt sttt x 100
a, ventral view; b, edge view; Ogunigawa Route, Og 7, Nagao Formation, Yamagata Prefecture

Fig. 6. Orbuling suturalis BrONMIMAND «+++++eevesreesstsntenioniiiiiiiiit it x 100
side vew; Ogunigawa Route, Og 6, Nagao Formation, Yamagata Prefecture

Fig. 7. Orbuling universa d’OTDIGIY «+++++++eereesrtmsumiiiitiitiiiiiii i % 100

side view; Nojirigawa Route, Nj 5, Nagao Formation, Yamagata Prefecture
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