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New occurrence of Operculina from the Tottori Group,
and its biostratigraphical and paleozoogeographical significance

Toshio Matsumoto® and Koji Seto™*

Abstract
The larger foraminifera, Operculina, has recently been discovered in the Miocene Tottori

Group. The biostratigraphical and paleozoogeographical significance of this occurrence are as

follows;

(1) The features of the specimen are identical with those of Operculina complanata japonica.

The horizon of Operculina complanata japonica corresponds commonly to the N. 8 and
rarely to the base of the N. 9. The occurrence of Operculina has brought an addition of

fossils indicating geologic age in the Tottori Group.

(2) The Tottori area has been assigned to in the Operculina- Miogypsina zoogeographic

province on the Japan Sea coast side in the late Early Miocene to early Middle Miocene.

This assumption is consistent with the new occurrence of Operculina.
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Operculina, Miogypsina, larger foraminifera, latest Early to Middle Miocene,
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XoIhsb (MK, 1986 ; Matsumoto, 1989 ; Figs. 2
& 3).
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Shichiyama Sandstone and Mudstone
Member and its equivalent strata

.>'—‘\’, Oda Andesite and Aragane Pyroclastic
L~,%\| Members and their equivalent strata

Fuganji Mudstone Member and its
i equivalent strata

7Entsuji Conglomerate and Sandstone

&5 ’:-—_ and Moroga Conglomerate Members
—1—35°20‘N TSUKUYON , te"e 4 and their equivalent strata-'—
0 = 20Km Lower Miocene series and basement
[= —t = rocks

Fig. 1 Investigated area and the distribution of the uppermost Lower to Middle Miocene series in the
Tottori-Kitatajima area (Compiled from Tottori Prefecture, 1966 ; Uemura et al., eds., 1974 ; Igi, ed,,
1981 ; Matsumoto, 1986, 1989, 1991a ; Nagami and Yamauchi, 1989). Covering strata and intrusive
rocks (Miocene to Recent) are omitted.

MoaIhs. MEFEREWER, #HERSEIEEFER
HEOTME, MHRIERE, e kPaE, bt
HRREEIESFREROT - B E Th X hEscBk

Shichiyama Ss.
and Ms. M. [170m]
ss, ms and D(tf)

Oda Andesite

2 Member [400m
|| g s Q0B Hb (Fig. 3). FIBSREDEBIE L LTRE LR
ARH R BT h, BED FRIME~T 5 VT 5 HHER
=2 s s 2@ ‘ = (fad, 1991b, 1992a, b), FEEBEE» >
ol § ms, ss. D(tf) and A1) W4—Operculina . . .
HE Vicarya, Geloina DEHEI I HBE I hhT\\b (Yabe &
...... E Entsugi Conglon- gﬁgggar)gggigﬁgi Hatai, 1938 ; Vil - 44+, 1956 ; L4, 1962, 19777¢
g f%@? O, SaFREBIREYEHE L, TOK FEEIR,
“ane s BRI BRI % S TWRARETHS (4
TTTTTTT Fhizas, 1962). —J, E&FREB S - I AR

Kawabara Volcanic Member

a1, b, 1 00 e FEa L ABEMAES - FRBREOABREY
a0 v RTREEYCACEAEARLAYETS (BN - &
U A, 1990 ; BaA, 1991b). /NEZILAEIZA I L7
DR D K ST B BT, Fd kPEBIE,
FICERYE DK KRR D e B (JAK, 1991a).

Early Miocene

g‘(azu Formation H

Koge Conglomerate
Member [220m]
cg and br

L]

L4 o foeke BUBLLLIRY VR B 2 2 D D KRBT b h T4 A
Ss.: S ' o » M.: Member, : imum
t;ickn:;‘:?tozf Anngitr?dsgfngaciTe. M;:bggyolgte,] T?xlata, L » m*‘\iﬁ}%&jzw & -? 7“) .

hy: hyaloclastite, tb: tuff breccia, 1t: lapilli tuff, pt:
pumice tuff, wt: welded tuff, tf: tuff, br: breccia, cg:
conglomerate, vol. cg: volcanic conglomerate, pss: pebbly

Aéfndstone. ss: sandstone, ms: mudstone. Eﬁhk‘tvgﬁ
: benthic foraminifera of B and C zones, ® : Propeamussium-
Delectopecten assemblage, (@ : Acesta assemblage, : Vicarya,

: Geloina, []: insect fossil, [P]: plant fossil.

Operculina {tA%, KHIR/ABRERERZ BT 810 O ¥ &

Fig. 2 Generalized stratigraphy of the Tottori Group. SR B JEI Ui (Figs. 2 & 4). Operculing D
= — . .
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Fig. 3 Geologic map of the Tottori area.
1 : Latest Miocene to Pleistocene volcanic rocks. 2 : Intrusive rocks. 3-10: Tottori Group(3 : Shichiyama
Sandstone and Mudstone Member, 4 : Aragane Pyroclastic Member, 5 : Oda Andesite Member,
6 : Fuganji Mudstone Member, 7 : Moroga Conglomerate Member, 8 : Entsuji Conglomerate and Sandstone
Member, 9 : Kawabara Volcanic Member, 10 : Koge Conglomerate Member). 11 : Basement rocks.
12 : Strike and dip of bedding planes. 13 : Fold axis. 14 : Fault.
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Fig. 4 Locality of occurrence of Operculina.
Topographic map is a part of 1/25,000 map sheets
(Oogino-sen and Wakasa) of Geographical Survey

Institute of Japan.

HLcHaFhED L — AR E, BRI ORI
Fig. 5 WiRIhsrEBHTHA.

HERABIIBEN NI T, F& L THR~RD
WERB LI b RETMLCER RS . ZOoWEE
5% Vicarya, Anadara, Crassostrea it &, BB E)
YR OERY EURBEWILARETS.

—Ji, TOMEDEEFRERL, A (1986) DX
HTREEFREBOF - AL 5. BRI
K600mICETSH. F L LTHRB LICEE O BARAE 2
LRI, WECBURIKEDERLZMS . BEakE
2 B Y, Propeamussium tateiwai, Delectopecten
peckhami, Limatula (Limatula) cf. viadivostokensis,
Fissidentalium sp., Gastropoda 7 & DEAEI LA,
Ammonia? sp., Cibicides sp., Gyroidina orbicularis,
Martinottiella communis, Plectina? sp.7x & DEAGH
BILAEHET S (Matsumoto, 1989 ; ¥ &F - ¥ A,
1990) .

Operculina 13, FEEMER»HHI8m Fir D4 F
REBETOWAEBCEENS (Fig. 5). Operculina 3%
DWEBDOFRIZEDKBENLROLEELTEL, *
o, TRk T, Chlamys nisataiensis, Dosinia
(Phacosoma) nomurai, Ozxyperas osawanoensis 75 & D
“EAER, v=0fl, EWILARBETS. WTh
LRFRBINRT, ThOOEE LRI, Rk

DERERLTWAELDELBIREINS. £, Opercu-
lina "EENLWERDOE LEH, HX, SEFC,
Cribrostomoides spp., Martinottiella communis,
Spirosigmoilinella compressa Tt ¥ DEAFHR{LE
EHLE., ThDOBWEEAROTFER, BN - AKX
(1990) DEEFREBHMBEOHELCH LI h, &K
BELA L DBEL LD, EaFREBHTBREOU
BERBIIKREWHT~THEHEINS. ZD X5 g
W DHERRRE LR T A IRER I, HEERV-1E
BARTEEE LA & Operculina & Fh HWEE
BRIEZINRTWD EWSHRERE, ThoDLA» RN
DERERTEC) HERESFHE L.

Operculina {tf

Operculina (32T HEAERENRE T, BEAL
DEFITBEOER LIcHRILATH D, AKBEOBRD
o BRI T AEB2TTH 5 (Fig 61Cit%
D5 B IMEIRINTVS). FhbOHEEDRITE
F, @EIECSRT, AR, SR
toTW5, BT, 2.35~3.90mT, fEi%l1.81~2.72
mTH5. FEFIL2/,~3%EF THATELH, £
RO FERBBFECRBERICIODAHTHS. FEDEK
i, BB1BNT~9FE, 2E0810~14%, 3%418~23
BT, BREOEHIZI6~23) THS. £ 7 XTI TR
BRHICETCHMA > TR, ThEhD £ 7 21231F
I THD. AESRDORIOX, 4D 1 EED
AT, TOELRISL THS. LD X5 BERDE
#%, Hanzawa (1935) @ Operculina complanata
japonica DEEICIZIT— L, ABECHEATINS.

—77, HIZLADEEIFEMTERCEE AT TH
Lh, TOWBLEEZST, DDV IHEE I L RKED
BRN23~25TH B Z b5, Operculina complanata
japonica TH5H & HEIhD. ThbLOEMEKIIER
5.03mm, WE3.70miCZET5AHOLDL 55,

#£% —Operculina EHDESE

1. #EFRICONT

BB OMBRREZ/RT X 5 e&ERHIED T
2, WEETOLZ A, SRBHORRIIKD X 51Tk
EIhTWD. ¥, #HERERE» D IZEEREWEC
BT ABREEMLANETED, —RCEEABWED
PEHIE X Blow (1969) O N.8 iz 5 & T
% (£, 1983). %7z, Tai (1959) 12E&IFREEN S
DEAFARCAOHTEL S, TEEG AN 2 LA 3%
L, =DA% Foram. Sharp Line &™fHR L% (%
#:, 1963). Foram. Sharp Line {Z78F§ H A D & Hy D b5
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s Ammonia ? sp.
Cibicides sp.

Gyroidina orbicularis
Martinottiella communis
Plectina ? sp.

after Nomura and Matsumoto (1990)

Propeamussium tateiwai

P. cf. tateiwai

Delectopecten peckhami

Limatula (Limatula) cf. viadivostokensis
Fissidentalium sp.

after Matsumoto (1986)

Fuganji Mudstone Member

200m r Anadara sp.

Chlamys nisataiensis
C.notoensis

C. sp.

Patinopecten cf. kagamianus nimaensis
P. cf. nakajimai
Crassostrea sp.

Vicarya callosa japonica
Vicaryella sp.

Bittium sp.

Natica sp.

" Riuguhdrillia sp.

after Tottori Prefecture (1966)
0 - ,Yamana (1977)

Cribrostomoides spp.
Cyclammina sp.
Martinottiella communis
Spirosigmoilinella compressa
Uvigerina ? sp.

== Operculina complanata japonica
Chlamys nisataiensis
C. sp.

Dosinia (Phacosoma) nomurai
Oxyperas osawanoensis

2m

(] felsic tuff

sandstone

conglomerate

0

Fig. 5 Columnar sections near Akenabe and the horizons of occurrence of fossils. (Cg. M. : Conglomerate Member)

Fig. 6 Operculina complanata japonica from the Tottori Group. Scale bars indicate Imm.
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Fig. 7 Correlation of the Neogene strata and horizons of occurrence of fossils in various areas of Japan. Stratigraphic

and fossil data from Fujii et al. (1992), Ganzawa (1992), Kobayashi and Tateishi (1992), Kosaka et al. (1992), Shiraishi

and Matoba (1992), Suzaki and Minoura (1992) and Takayasu et al. (1992). (G : Group, F : Formation, M : Member,

V : Volcanics, B : Basalt, A : Andesite, R : Rhyolite, Ms

: Moonstone)
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Fig. 8 Fossil Localities of larger foraminifers in Japan (See also Fig. 7).
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Blow (1969) © N.9 & N. 10 oERTIiziEHEY T % X T, Operculina complanata japonica i} Miogyp-
LIXNTWD CKB -k, 1981). 2D X5, HERE  sina kotoi kotoi R Miogypsina kotoi japonica &I2IZ[A
T, BEREEOKME EEDO - SOBERIC L - TRE BERKETSHELEIN, £ 0B Mogypsina-
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Operculina horizon, #F 72X Miogypsina- Operculina
Zone, HHHEEEIX Miogypsina-Operculina FEE L L
THRYHFbh T3 Bz Ujie, 1966 ; T - #thad,
1973 ; Matsumaru, 19737 &%) . = OB # |2
Vicarya, Geloina, Telescopium It &% &1 BB B
FHOEHBE®RE T D\ LA EMIZHY L, Blow (1969)
DEHEHALRIEAHED N. 8 55 N. 9 DHEELATIC
MY T2LD0EELZLRTWS Bz, kA, 1981 ;
+, 1981, 198372 &) . %4, Matsumaru (1973, 1980),
AR (1974) %, Operculina complanata japonica D B
HE#12, Blow (1969) ® N.8 25 N. 9 IC[BEX T
VB ERRTNS.

LDy, ERBRE»SEH L Operculina 13, 2
BB EUCHERER I Vb Ao, H4FRE
BOHLELTWA. Thik, /EREERTE R H D EH
PHORLAT W% BRBEEWIOEHBRED LA
Operculina, Miogypsina DEHBREN D D &\~ 5 —H#
DRIk &L AEDOREFRE/RLTW5 (Fig. 7). 0 EHUE
DD Operculina DEHIZIL, FERNHD, #KikE)
With L NEARIEE &V 5 RERvE DRI T,
Bl It RO Db ole, LWH ETEENDS.
2. HEHHERX(COWT

FRHADF LB FHL D D, Miogypsina-Opercu-
lina BB OEL BB TS L, L& —JLBEX Tk
b, RBEEE CRAR - BE, 1980), FH& (g,
1979), pugk (Basuizas, 1981), BEE—/IMAEEE (A
<%, 1982), @IR—BEFEL (5H, 1959), EHkE—kR
(Kaseno, 1963) THOEHMBMON TS, AR, 2
—HF A TIER (KA, 1980) =%k—HJR] (Tai,
1953 ; SfHizhs, 1953), IR (HHFHEH, 1953), JIl Lk
(R - Y, 1930, HIGF (5F, 1966), L (A
&, 1957), EgiR GRAJI, 1974) TEHT5% (Fig. 8).

LT AT, B (1981) 1%, BifAhET it~ it
WEDORKNEAREHHIERIC, BARGEHED HAFEER
N[\ Dy - T Miogypsina-Operculina # B X, Lepido-
cyclina- Miogypsina #H B X ¥ X Y Miogypsina-
Operculina WEX D 3 WE X Z#HA L T W5 . Bh
198D L hiE, BARYEMH D Miogypsina-Operculina i
BEXCET s, fEobum, R, Juke, pakEfl
DU RAIELX T, LBEOEELE~NEESHH
BTHHLLTWS. BIMEE, fek, ABALRD
EHITEbh T ot DD, KL AEE &
DRE» b, ZOMBEXICETHLDEELSATH
Tz, ZORODEBEMIRTD Operculina DEHIT, =
DR ENFEL, T OHEX O TOEHZ AL
HHEWSEREYATS. Ik, BEHIBEG OILEE

Mgz, SEUBREE —HOJLERRLSMTHA, A
s BRI RIAR, BT AR BT ~ g T i R B D K
HEAREHHEX D 7eh D Miogypsina-Operculinal
BEXZETHLDEALRATWS. A TORIAL
B, RERBYWHOEH B PEIhD LA
TW5.

¥ L& B

KT HHRERERED B D Operculina DFEH %
BETHLLEIE, ZOBRCOVWTERELL. £H
BEIUTDOERITHS.

1. Operculina 3 ERICHEFIREBIZIANBRTHAH, +
DILRENIE D 5 Operculina complanata japonica
CHEIND.

2 . Operculina complanata japonica 1T R M DPER %
RS H, EHBHET Vicarya, Geloina Tt ¥ DEkIkE4Y
LAY ETHHERER L Vb O EEFREE
HETHAH. ZOL5 T ARMEAREKEHYLAD
EEHBEORMRIL, £ izEHEL TR D, MEL
b N8 b NI OHERNEETEEINS. SED
Operculina DERCIY, SEBHFOMBERCEY 5
THEENFIC O EOMbslc b5 HTEHND
5.

3. BRI~ R BT it g I oo KA AL R By
XDieHh T, BRI A RKEN D Miogypsina-
Operculina #HBEXIZETHEEZ N T Wiz, 4[E
D Operculina OFEHIZIL, ZOHBEX D7r D FE H
ZHBEEDDL LIS —DODEENDD.

E i &

ERRAEKBM R v % - AL B AR
K LT\ g, HER - #@ime iciivwiz. T
BREFBRBELBRARE IR, KBEARILAE
DEHBECOWCTHERSZ X, L LTHALY
BLEFS.
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