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The Dogo Group in the Oki Dogo Island, Southwest
Japan and the South Oki Ridge

Hirofumi Yamasaki™

Abstract The Dogo Group (Late Oligocene to Middle Miocene) distributed in the Oki-Dogo Island,
SW Japban, is closely related to the Miocene tectonics of the Japan Sea formation. The group consists of
the Tokibariyama, Kori and Kumi formations in ascending order. The Tokibariyama Formation resting
on the basement (Oki Metamorphics and older Granite), is composed mainly of felsic to intermediate
igneous rocks with non-marine clastic rocks, and is lithologically subdivided into the Lower and Upper
members. The Kori Formation composed mainly of fluvial sediments with bimodal volcanism, comprises
the Koji Tuff, Ohzuku Conglomerate, Togo Basalt, Kori Basalt and Nagu Volcanics members. The
Kumi Formation is composed mostly of terrigenous-biosiliceous sediments deposited in fluvial, shallow
marine and deep marine environments, and is subdivided into the Hei Tuff-Siltstone Alternation, Kumi
Sandstone, Utagi Mudstone, Igo Mudstone and linoyama Diatomite members.

Based on stratigraphy and structural features, the formation of the Dogo Group is classified into
three stages. If the classification of stages is applied to the Tertiary formations in the SW Japan Sea
area (Yamato Basin-Bihoku), major geologic events in each stage are summarized as follows :

Stage I (~20Ma) : igneous activity characterized by the formation of cauldrons.

Stagell (20~15Ma) : differential subsidence resulting from faulting, and transgression.

Stagelll (15~10?Ma) : maximum transgression and subsequent uplift.

Tertiary sedimentary basins in the area are divided into two major parts by the South Oki Ridge and

their arrangement is controlled by ENE-WSW trending ridge-trough structures.
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Fig. 1 Index map of the SW Japan Sea area show-
ing the locality of the Oki-Dogo Island.
Numbers in closed circle correspond to

each columnar section in Fig. 8.
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Fig. 2 Geologic map of the Oki-Dogo Island.

C . Chikaishi, H : Harada, K : Kori, M : Minaichi, Mi . Minami~dani, N . Nakamura,
Na : Nagaoda, Ng : Nagu, O . Ohku, Oz : Ohzuku, S : Saigo, Uj . Ujiki
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Fig. 3  Cenozoic stratigraphy in the Oki-Dogo Isalnd.
N ! Nagu Volcanics Member, O ! Ohzuku Conglomerate Member, K : Kori Basalt Member, T : Togo
Basalt Member. 1 ! Tsuchi ed. (1981), 2 : Suzuki (1989), 3 : Fujimaki et al. (1989), 4 : Iwata et
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Fig. 4 Columnar sections of the Dogo Group in the central portion of Dogo Island showing
coarsening-upward sequence in the Ohzuku Conglomerate Member .

Inset map shows locations for the sections.
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Fig. 5 Typical fining-upward sequence in the lower

part of the Ohzuku Conglomerate Member.
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Fig. 6 Columnar sections showing the relation among the Nagu Volcanics, Koji Tuff, Ohzuku Con-

glomerate and Hei Tuff-Siltstone Alternation members.
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1991). ZOEKEBUS L VIEETICAREEL LD
%o TWwAHY, ZOER (EIK, MR IEEERE)
i, FROESMHEBRY THLILERLTVS, &
DE) BEMPFEDONS Z Lid, KBOERIZI AL
HE L W EE S LT L R S, T
hb, KRB BFICTEHE) 1, 2—)V Fo ¥ (Smith
& Bailey, 1968) &L b % ) KEUEEIIC L > TEAE SN
mEEES RS (LU, 1991).

KRB B~NAD o THBELF—1N—-F 9 FLT

(FrHRTER

EROHEREEAI I 3 — 0 F a2 > O JLEIIC i3k o i kg ps
FIEL, Mo TEL 2 2 EHESHE SRS,
2. B RE

INBEEEIR B W KIS ERTH 5205, BEE S
BVWERENIZEVBERIIHBEL LD L IBEIDH 5.
ZNSEHE (bH, KAL) Tk T, W (B
RILOIE—-EOE, TA) 3 EMRILL, kADITIR
BoHOEBMERYT. 20X RIEKREHOGELED
5, KIUNEBIDHE L BRTICIE, AEOBEICHEREY 0%
FHPFET HRAKOEKBIHEE S NS, BT,
M, WREEBLUERLAELS, ABRIEEICEHL
TARHIC BT BT SH BV IZEIECTOHBEY LTS R
TWwW5a (L, 1991).
KEBABEINB X Z#DEH (Figs. 4,
ROMEIHERE 2T L EZLND.,
FERLZREHE, BLREHRBE, BIOBAKLESE
Bid, BEPRETHMDAATVAI LRLABIEL T
5, KMEEOHEREDS, #ho0HEEIIkTs
HBHVIEKIBIGEE LB Tho LTSNS,
/NERBEIR EERIE R RIEEABETE SR S h b BIE 2
EHORF DB L EILERNR 2 b BER %R T D
DTHY, KRB OHRERTH 5V IZHERE O WEEBY e
HEENS (Fig. 7).

3. ARRE

FEIKE YV MERERBERE OKES i, BRER LK
L7 JIRICH] & fievs CHERE L - BB KL I & 2 h

5) » 5l

KORI NAKAYAMA TUNNEL

KUMI FORMATION

MASUGI HARADA

Anaaannsdaos s alaa s TOKIBARIYMA FORMATION A 4 A ala A5
AAAAAAAA/AAAA/AAAAAAAAAAAAA 2 km 1

7 2[0] oFF 4T o3

Fig. 7 Stratigraphic profile of the central portion of Dogo Island.
Ko : Koji Tuff Member, O : Ohzuku Conglomerate Member, K : Kori Basalt Member, 1 : Conglomer-

ate (boulder-pebble), 2 : Sandstone and pebbely sandstone, 3

Pumice tuff, 6 : Basaltic volcanics

Mudstone, 4 . Sandy tuff, 5 :
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Wb R IRBER TR SN TWwEY, KEWEETIET LbOTHY, FORKE, BEGERCEARTEREELE
TIEELSRD OGNS, AR EMHEFERFICEERICD RSB, IA-REORECHERVERRLESC
WEEBXY, 72, LWPTRITICEL x BREEC HEL7-e# 2515 (Yamasaki & Takayasu, 1991).

B, NECHEL-BRNCTARMER R S (1L FERBEIE I/ MERET CHBL - LEES NS
W53 A2, 1991). FAKRETIEE, PERETRMEN CHM () - 10, 1990). BE & AREGEE & 0 HRFE
L7z GEE - LW, 1990) %%, —HZh e FEEBEHOHK EoErZR T RBISHERY OMEE L Z OB(15
IEETTETEE, BEBRAELY LD RoTWS (& ~10Ma) DEKEDKT (Haq et al., 1987) THHAT
B B, 1984) Z 256, EHLE (FBIR, 1988) &5 LZOREEEEZ ON, ARRBE—#HTREHOAES
V12100 ~700m D KB (Bornhold & Giresse, 1988) (10~ 8 Ma) %R L - EBATT CTIZHT > T
OMITH BB THR L2t s s, 2hid, TRk 7eHEES I B, Chough & Barg (1987) 1, WEER
REHRBHREIICENN 2 EMEES A L2 2 L 2RT BHKE12~ IMa ORICEEERIC I D EREBLLAZ

® @ ® @® ® @ ® ©

YAMATO BASIN | OKI-DOGO OKI RIDGE OKI-DOZEN OKI=1 WELL SHIMANE MATSUE 1ZUMo ODA BIHOK
STRATIGRAPHY 0DP SITE797 ISLAND ISLANDS PENINSULA v
1,2 3 a
Ma
No depzsit;on or Misaki Basalt nuaikzmi a B.
very thin deposits N3]
! . yama i L 3
0.5 A 'UGrave] Bedu“ . i g U‘““WT'Y iFs Mengameyama.
14 80 Saigo Basalt] g:gﬁ:nok\ Ohetakayama Basalt
Togo Gravel | Andesite | i{k”!\””l
Bed £, otachi
[ 1T i
37 B
Hamasakaoki
95
4 Omine Basalt Group
5._.
J Feuzarso &z ) [ T21H1]]
c1 CHei Trachytel] MUdATkali uuL Wakurayama Wakurayama
L 175 Toki Tra.-Rhy. rhyolite
Tsuma 240+ Takuhi
_ H ormation Volcanics
a Ok d
c2 i ridge
10— ‘
Formation Matsue Matsue
. Formation Formation Jinzai
. Formation
K 400
N Kumi Group Fujina Fujina
= 70 . i” ruet . Formation Formation
Formation ormation 400 400 ujina F.
i 500+ - 700 [Kimachi F. 300|Kimachi . 300{Kimachi F.
}2]’_‘;:‘;‘_“ Omori_F. Orori F._300]0mori F._ 300¢| Ttabashi F. 7
15— 0 - 215 Josoji Tugawa Kawai-Kuri | Kawai-Kuri Korematsu F.
113 ! Mita N Formation Formation Formation Formation 5
4 Formation Group 1200-1800 500 350 600 [Shiomachi %3-9
600 T
. 2 Hata
Kori Koura Formation
Formation Formation Daito Hata 500+
900+ . Formation Formation
; ﬁcoustic - 1300 730 2300
— t
20 350
-
_ Tokibariyama ».
.Formation
25— 960

Fig. 8 Stratigraphy and lithology of the Cenozoic Systems in the SW Japan Sea area adapted from Takayasu et
al. (1992).
Locations of each sections are shown in Fig. 1. 1 : Legl27 Scientific Drilling Party (1989), 2 : Tada &
Legl27 Scientific Party (1990), 3 : Yamamoto et al. (1989), 4 : Minami (1979)
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EERLTWAY, ThizBHRTOREES LB -
SAIVIHICEELTWAEEZ ONS,

Dbz Ehs, BREBEOLEBER, OHRLER
FEEH (~20Ma) DWTEEE) & Bt~ b AORESD,
OMAB~ARBBTHEEY (20~15Ma) DOWEE
BhICBE L - 2RI 2 b kg, IR~ RS col
FBYER & A = VA KILTEB 8 L COARRE LI
B (15~10°Ma) OIEKIERBY & BEE EHERY
DOHEFE & EATIEE), L) 3RATF—VIRGENS,

HAARBFEBEIOFIH E BEEE
HABEEL (Fig. 1) CRIERNEL DT A

® @ ® @®

ZORIWAIFHFHETH D (Fig. 8), ThHIIEW
WA IV ORILBARPROFAER L FABICEAR
BOBREFRICHEL BRI EELZORS, B
B FMOFTHE — iR F 7 7 b= 2 2k, BARE
OB EL72—ED ) TF 47« ARV ELT
BALNTWAE (Fl2E, 4, 1986 ; KE - 4k,
1989 ; LL#&, 1989 ; Yamaji, 1990 ; #&% - K#, 1991).
BB LMMHIBOBE=RE BT L LI BEL
L, AETHERBHOERBECHL M &R
F— VRIS LB T 202, g o e
Bt 5.

® ® @ ® ® ©

LITHOLOGY | T

—— A
E]Ccng]omerate/(irave] LN

3
Sandstone/Sand bl
b A
A ion of ss & o
[+ Alternation of ss & ms ‘—\:‘BBBBBBB

P r—w— -BBBBBBB
E]Si]tstone & fine sandstone’__:__. ~.eBBBBBB
[T~ —sBBBBBB

g Mudstone/Clay & silt 01

B8 A8 888
Chert, porcelanite & EZ%:LYI}LYLYLTL:; “HH”””H
LLb

siliceous shale

@ Diatomite

E Diatomaceous clay
Andesite

Trachyte

Dacite

Rhyolite

Basalt

Volcanic rocks
(property unk

Andesitic pyroclastics

Acid pyroclastics

Welded tuff
Glauconite
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1. X7—=21 (~20Ma)

Site 797 (Fig. 1-Q) TR I OB F— 73BN
TWiw,

bRl » ¥ (Fig. 1-Q) THABG R BALEEE
JRE - AEBBEADS FL v P8 h (FHIZ A, 1987 ; H4,
1988b), HAEEIK G bR T OBET A RARME
(22-25Ma : JEIR, 1983) & AH T HEMRERT (i,
1988b).

EBR¥E (Fig. 1-®) UETRIOZXF— IV DOHM
BARBETH 575, IURTEH Attt —n Fo >~
# (Fig. 9) OWBHERETOBHICBNT, Thild
R I ERS T 5 8 SR i AR (45, 1986) ¢
R A
2. 25—V (20~15Ma)

Site 797 CiE 7NV ¥ ~#EEHHE (a marine slope pro-
ximal to a deltaic) THEFE L7 (Tamaki et al., 1990).
MMEE L 7V ) XRE 2 EOEEEKLE» SH
BEN%ERE FIERET THCHBRLZRELE
ke L, BUARE2RG DB TSR SR (Leg
127 Scientific Drilling Party, 1989 ;
1990).

BRi(Fig. 1 -@) Cit Z ook o EHRE (HH -
EH, 1984) »HRE L. EFOFENLFETE, K
B ixEHB X CERILAVEROFREKE SV N EEE
DIEMHE LABELL THB Y, WD S IGEBROHE
WEHlrsns.

BREEL BAHICAE YT 20RIK 1 5H (B, 1979:
Fig. 1-®) T, &TIMICHERHERIKE ¥ BB
B0 5% 5 NBETHMAHRE L 72,

EREETCHHERES L OCBHFES - TEIHRL
7z, & OEREBRILH 0 O KK & BT KBEMSE A S
KEEHIE B (A, 1986a) ~ & BFMICAHEH 2B
~ZEL L7 (i34, 1991).

WIL—HZE—KH (Fig. 1-O~®) T3, XEEE -
BEBRBBLUFNS 2 TN PIAEETE > TEFI
BREBLONE—AFIEOTEH R L 22 (LUA - F4,
1981 ; EZciE D, 1992). BI2 BB HINI TAAY —V
L7AMRT, 2=V FaroRELED KEIESHOE
B RO S (IRE, 1990), B ICERED 5 W
RIS CHERR L 720, —IEM R MK DOEADTRD SN
eZrbHmsb (IUN - HA, 1981). H2HEF2H
OHRFE I O TRRIC X s TR SN (U - F
A, 1981) HEREZRHh & AR S A MNRE S - BRME KRS

Tamaki et al.,

TEFLE L, TOHEBRIERKBNEXE (Z8

) LSO KI - TIHRAICEEL T s 2 2 E 2

Snn ([LgiEA, 1991).

5t (Fig. 1 -@) Tk = o o%E I fElvEE (LM,
1989) DT, HHRBB L UERBRB THRISAE=L
KREFERESICE - R L7, WiLEEEE oM
WEBE DO 2 5B EROMBY TH v, EIFEREWH
L EEA~E L LTE MR shTw (B
H, 1991). ABEHOHEBBEMOTEIE, WHOUEE
B 20BOLBHTECLIA O EEZ SRS (FH,
1989).

3. 27 =211 (15~8Ma)

Site-797 TREIA 7 — Y DHRIITH| E < FmEE D
HFEVER (Leg 127 Scientific Drilling Party, 1989) 12Xk
n, BEHEED * ERETHEDELEE~C2BoHMR L
7243, Fig. 8-1IT/R&EN A KD I212~7Ma DFf, EL
WHERBEE OB (20m/ 5 Ma) HEE®H 515 (Tamaki
et al., 1990).

BRITIHIDOXAF—Y DR, BERBETIAOT
BT 2 RNEAICE - CHRR LA (HH - BH,
1984). T 7 bARMIBIC 1 = ORIIC % 5 TR T
BBLALLEZLNS.

Rk 1 5H Tk, MkREE Y EHRE LEBEKRE L
BRUNBHEESBLOCKBHESKERE T (deep
slope : B, 1979) THEREL 7275, K BE LB iEiEM:
OWEFEARL 2D, EHMKNAL - RE(LOROSNS.

BREETIE, L, BIRAT— V555 < KEM
AL ER 2 & KEESHE 5 CHERE L 72 (274F, 1986b) #
KRBED D % AR iR B L OHILE A%, #BEi
RIS ORI ASHERR L7z, BOMESFRE Ltk
25 v ¥ v T e EWENRHERY (FFF, 1986a
; PP - RIS, 1990) ASHEREL CB Y, HEREAHICES)
B ol o HER SN (BFH, 1986a), = OREEHICHE
HEBI AT oz &S hTwa (U - F4, 1981
CBEYT - FH, 1985). L L, RISE 7% i Esi s
DA T — VR OMILIEHERIICE > T L (B
#, 1986a).

WIL—E—-KHETI, MRESBEKLELE
e T HEFINRB B LG —AFIE O L AHERER
B, RNEDHEEIC X ) KFRBIEE SN (B
E2, 1992). ZOBB L EEICK ) REE B X UF
ERESHREL, RAT— VHICIZHEHTH 5T
BELUMBERHLT VA ) ZREDEB # Lo THREL
7z (B3 A, 1992).

L TIRATRA 77— V9 5 5] v THEBA K - 1L
L, BRIARE LB X ORIERBOHR L 2. 2 0fR
DELDERD—2 L £ 2 bh 5 EEES) I RN ABH
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MEHEIZO6 5 FEI L o Bk P ES o afhERic A ¢,
ZIMTH o7 (LH, 1989). 7, ZoEESHO
FERA U 22 IRy 2 REBE IS X B HRRBHE O B L ATRAE R
BHREHEBCEy S (EH, 1991), ABED EAriz
EERHORESHIFENS.

DEDZ o BREBHETHEDOONL AT VRS
HABEEESOMMIBOE=Z2ICbBHIhL LE2S
N5, BHRBEMICIE L THED O WA HEES) O
3, RF =YLk EIIcEEHLNRED.

25—V ia—=nForyoRETESE SIS hsF

P~ B K E ).

27—V 1 W& X BRI 2 0k FE & Ve,

27— ¢ B & Z 125 & 5 BEEES) ™.

ZOXD BRI, HILEERPROE=RICED S
NE—ED)TT 4T ARV N Thbb, N—7 -
75 =N OREEND BIRMEROMIE - BIbe BARE
DILK—HH < >~ PV OBHIZ X AR E VW 8
2 (LB, 1989 ; Yamaji, 1990 ; LU - 1£7E, 1989) &
KEWIZE—KTHBDTHAHH, HESELTRAF—
CIDHEERBITOND., ThiE, JIF4T AR
Y ORERE - FEEHICEELCEETH S, HiLH
RRTZ OO XEIFEEB Y 77 1 v FRRB ST
Wn (IES - KM, 1991 ; 1Lk, 1989). —7%, WEEH
KRIZBWTIRY VAT 27 DHEE W BEIS, F
DB B EREHOXIES E THL EELS
nTwa (IRE, 1990). F7:, HE=LEHO KIS
HoERFNEHMITHEo 7y ) — v 5 7 L @A
%<, MEDHEIERN THLLEALRSH (4,
1986), BSEMBOMEMREIARAHO T I THLHA5, I—
MEEYEY 7 MRBEEMICETHICEEL TWEE
A%\ (Bemmelen, 1939 ; & A, 1979). Ml &
5, KCTRHAF—J 1%V 757407« ANV MIE
HBHI LT .

mRRI Y v ¥

Fig. 8 B X URIEE Tilab & /2B - HEEEB) 045
&, BARMERIEE OSSR BRI L B%—
BRFEEEOY vy VICEoT2HERBZEERLTW
b, ZOMPELTICHET 5,

1) 27—V T 0EMBLUBEOEILELE RS

*  Site 797Cit & OBALES) B RO SR A, HEREED
ZROBLES A4 I v VRIS T ABR L EIOND,
¥ ORMICo W TR Fig. 7TOF—F TR LS 2ERFED SRS
LixwnEEy, KAEEPREEED LT — 5 OBEBIE TG,

&, Site 797 — Rk 1 53-H & BREE —fHILE <, #
OB, WEEOMBKESLOBECE LT, kF
BERG, BABIUVEW** v ) RHENELAERD
LM%, BB, HBEFRIOPFEHEL, Lid
BREBEHOZF—VMIcBVWTHEBEETHY, =
DHDBIENE 72\ (275m) 2 & Ligfic X 0 R
VOBRERBOHENEMREORDVHFEENDL Z & 2#
ZEbEL L, WEEBEINShSsEEXONSL, L
Ao TR —FRE 1 54 BAE s v 2R LT
(AVARE ;TR (-

2) iR O RMEES 7 — 710355 S SE O
ERBIEMRK (H)I - FIR, 1986) EHILE—FEEHE S
DYy V-7 7HELTHEIORLTBY, P 7ol
FEER I B ER O IE W DS W R 12320 S T v 5 (7,
1979 ; H®, 1979 ; M - /NEL, 1981 (1 Fig.9). = o
EREHE, P 7oRMTEIBALTCEFOBBIETH
L0 LEEATREVCE Y, tlcoBEL{LnE
ErAEAICHENTREVI LR LTS, Bk 1 B4
BCOrZ7DEACMNELTSEY), LdkLi22o0
V=V DERIIO N 70BN ESITONL .

3 ) Yamasaki & Takayasu (1991) %, biosiliceous
sediments PSRRI EHLIL TS SN2 0SEREED
BTREOLN W LEEHL, 2OFRRELT2)
THRZZUWEHDOY v TV — b7 7HESIKESCEELC

Thickness of the Josoji Formation
. soo~ after Furukawa & Tomizawa(1986) B
i (contour in meters)

.- Submarine topography

200 (depth in meters)

o Fault “wﬁv'n

v Early Miocene volcanics ;"“Niqsgﬁ&

ro

100 km
)

- HAMADA

Fig. 9 Ridge and trough structures parallel to the
Early Miocene cauldron zone in the south-

ern part of SW Japan Sea area.
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Wz EHRLTWA, Tabb, TOX) hEE»OHE
EFEENDRIROKE R BEMBIEEORE L RET S
EBREPELEL, BIMI»SH 720 S bBEFEWE N
CORMNTTIERNT 9y TENBIEICLY, BETIHEE
BRI BFR S NP o ELDOND,

AWM EROFE ARy —v 5 7
X (BREX, 1E—dekEX) &7 — 57X (HF
WX) ICKBlsh, Z7Y—r ¥ 7Ki3 1 20ROk
BHThHHEEZONL (LA - FH, 1985 ; IIAIE 2,
1987). LA Lasblklzzkdic, BERICEDS
noEHREIIBR—IEXOSMEE L OMICIE C O
OHWREEE 20 TAHY v UpHEE SN (Fig. 9), WX
H1ODWMEHEETERLTWE EZFE LT W, B
Site 797X FREAFR T TIHBEM L 2B EETW A (1l
W, 1991) Z&hn, 20V v VRIEIBREOERTH
HRHBREOEFRICMBLTWALRRZT I EATEX
3. DX, T0Y v ViRt oMRaRER Y
HFETAHECEETHHEEXLON, EHREEY » Vi@
ZEND*,

S & )

1. REBHRICEETLIHERDI LY A IV 7IHICH
BB ET TR SN L EX ONAH B+ BB
BELIY, ZOBEBICOWVTREL .

ERBE LT, SRR, B, BIXUARD 3 RERE
ohb. BRILEBIET 2881, FRBIT/NEE
IKE, KEAESE, FBXRE, BXisE, MAKLE
D5E@IC, TRARBBEFRKEGES YV NEER, A
REE, HARE, BRIEE, RILEELO S HEICH
SFEN, FhEh, B~ s
e, R ~ A R A E D S R
2. BREHOBKERIHERLRABERMN, MRS~
ARBERBRTHEES B LI UCARRRB LHMEHBED 3 2
F—JIBFoNE. ZORF— VXS HARERHIEER
DEZRHRBRAREFICHBEHATE, ZOHMIILTO
Xy odons,

* BT IOy YomERIZILRGY » ¥ (BF, 1979) OFE&E
E—FT A, W) v DEBEOHBERE LM SIS 2T TR
CPHFHEOSMERFLTE Y, BT CHE» S 0EBoRE
nEEFEESRhTWAS (HP, 1979). LALZo MLy FiddE—
BECTHHEEE) » VoFrhtdRa2s2 Lk, BHREY »POFE
ERBEOHESFICEBEATH RV 25, WY » Pikdg
WIEEO—IFBIEH LA O LEBE S, MERIXHENREE
LEZB.

AF— ] ia— NV FaryoRETEE SRR
P~ FE M K BUTEED.

25— . WiTEEEY I X BRI % ik & it
25—Vl Kk L Znich] & Fi < EkeEs).
3. HARBHEETOESAHBREIE, EHRRICIZRIK
B EREEBOBMOFIR-—FEELEOY » VITX
D2G3ENs. 20y VIEIEREOFERE 2 KM
BRAOEZELEHT LD LA L SR, ZOMBORBEETR
ERABEEI AL TEETCHALEILNLI LD D,

BhEEY v Ve En.

B OB OAWIERITOCHLD, BRRFOSERECH
HIZICRSAEICh ) HEE - @B e, B
AR O RFE T b BB REO/IRBMEBI
HARBEADRIBOEE Y Wiz, BRKZEO/NE
WL & IO K OA R BEE LI KRIES) & B
BICE L CHER W2, BROERE CRRRICE
LIBERE VW RBRFOMBE_EE, KE
i, AMAEEE-LICEES SEBEI V220w T
Wwah, PDEDOFAICELBILBLETS.

X [y

KE—5 - FERILERR, 1989 @ FAL 5 AN E B OFH
BT 7 b= A, WEFwE, no. 32, 81-96.
Akiba, F., 1986 : Middle Miocene to Quaternary diatom
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Trench, and modified Lower Miocene through Qu-
aternary diatom zones for middle-to-high latitudes
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AHIESE - BEHFEA - BAEZ, 1987 . HEFE - BEL
hHEI GH86- 2 B X UF GH-86- 4 MM & BFFERK
ROBEE. TR HARDKREMOEELZEICHT 5
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