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4.3 thiEbE SO 2 7~ T HEih
A NS R T 1988 4.
B o PN BANE L <I2C, 1988 iz,

$4. 4 S DU S OIS RE T 0 ek A L HR T2 R oD e 1 S 2 L

a—d: IR RROB LG L2 REPELE RO L THRIE. WIhhORBUET 5 % &4 2HOREHEEZ L 2R L
72. Glomospira diffundens X° Gaudryina niigataensis 55 D\ 3> 5 WYE A B L T2 2 & D BEFICEN T 5
2, FEA RS TIE R L, Uvigerina 3 R L 2D 6 R WHE A2 RTOT, BHBENZRBO T 2 FREIEE
BRI & > TEFE P OWREH turbidite T & % WREVE AR L T\ 5, BRFUEIC b 72 - TR ¥ &
Globocassidulina subglobosa and var. 2SZPET 2 (S 2 r — L DEIZHE). ZHIHMEEICASTEEDS KW,
Cibicides pseudoungerianus, Globocassidulina okinawaensis 7* ¥§ Il $ 2 f#H [0 & /& § 23, % ¥ T O Ammonia
takanabensis DFEHNT R L, RELSEBIL L ZEA NG, DF D, MSHERESZIHRKEEICKSEDL
HBbhs,
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ENZ=EE, HET= - e aMAaits L <

FIHXNTE 7=,

3R ETR O IZ I 1T 2 M R IR O A6 12 IEIF—3K
T5.
4. 1. 2 ﬁﬁﬁli(i;fii/“ EZB/E (ns)

wH 8- .EE% (1983)
R PR [
BE 05~40m.
TE HERBEOR LA 5D 5 R-HR SR T,
VL NERAEPR ZENE N, F—E X4 b HERE,
EHRUA M SAISH-HORE S Th B 5, FEIEE
121, LidLide— Py 2 M2 50, HRBSE»
SCEBEME L B> T05, /17%mﬁ$&aﬁ%v~
b 5N S, PEERTHE 2 5 NBEHHE I 21
EEA40mIEIZEL, YL IEEEL Lk H I
5%, KRBIZIZA T Y TR S (55 4. 3X), A
7 ¥ TR L O T EE A TR TR L To
5 (B BRERCFBEAE B L) |
NI %1%¢wﬂ é%#%#ﬁﬁiﬂ@ﬁm-%
RN 35 C B LR T 4 BRI % 3 % O 5.,
BFEE Ujie (1994) 7 E3AERRE % 50RO FLK
IZBWTE D, BEWE OS2 & EHTLER
ﬁ%(%44i)#6%%#6& KEEM T ¥ h6F
WEOHEREI CTH O, MEEES N T Hnld L —E 44
bﬁéaihé?&ﬁ%&é Z OB B ARG B W
TIEERIRREO R LB ED 7.

B
4.2 YR (Yip, Yup:, Ylps, Yups, Yps, Yps)

&% MacNeil (1960) @ Yonabaru clay member.
wRHM SIACFENT 50 2 5 IHKEA R (B IR
i),
BE TR 800 m. —B, 1,000 m IZET 5.
EE BOTHWEALLIEEDED, »EDOROH
BRI g D g R MR b g & et
HHERCSM AL T angE LY L MET
H2720, BILLR T AEGIC [7Fv] LKk 5.
BIARERT 2> 5 H SURCFAT (B JVEEHERT) 122200 ¢,
W& TIRWEIAZ R E T 5 A, BALD 720 12K RE
i & BT 5.
EBRFXS WmiEaILRasw B4 1K) 12k
D, WERTITGAERE %, I Yip (54 PLL TER)
Yup: (PL1 E#&5), Ylp2 (PL2 7)), Yupz (PL2 LiB),
Yp3 (PL3), Yp4 (PL4) (Z#ll5r U7z GWEBILGFIZIR) .
1tH ZISE#BZ;* HILRLG - BIREF v 2 bhakE
DAL AP B IZE T 5. KB A%, MacNeil
(1960) , Noda (1991) KEDOWEND B,

4.3 %ﬁ%’% (Sps, Sna2)

#5% MacNeil (1960) @ Shinzato tuff member. 4% -
fEI (1967) 138 BkE & 4.
KM I AR
BE AR 60m. &8 200 m itk &R T,
TE: WHLBIVLMEEEALL, BIRFEE LD —BE
%<®E@ﬁﬁ%@@‘ﬁ%ﬁﬁﬁ RV EIRE T
T, ISR RIKE R FET 5.
i%#ﬁlil)ﬁi?ﬁ BB v PRI ESROAGEEIRG D
JEEPRA, ERICIBEAEEERCEARESAREL, Th
OEIFEG L XA X NS, H B, SEBIZ T TORETT
SFRHEIZIE, LIRS 6 m EISET 2GR D
TR AENGED LIS, 2O EFICiEeemib L 7
AFBBAEL, AKRKEOFIIREHHEROEDEHEZ S
ns (Il -k 1975).
SEBFXS miEEaELRbasE GE 4. 1IX) o PLS
EN2212&k D, HiH kg% Sps& Sna2 1oy L7z (VR
NFIZH)
BFEFR AROIEERICA S 2 B BN 0B e
2k D TROGARER XA S, SRR & AR
®Rich 3
IomMERETHEO L bEEE, %
DIZABEBRIZS 5
1tH *F# i, AILRIGE - BB Y bR R E
DAL AN I T 5, KB A%, MacNeil
(1960) , Noda (1980, 1988) & O dH 5. MacNeil
(1960) &, FicBHHRE)E & HrEE & D RE L - Biba %
Feaf LT L 72,

(4. 4) D&k

[

4.4 BFEHEEEEOBRIZONT

2T, BIRRETEE 2O LA E Y 2 HiERkE
TE AR T 2 HIERE (k5% 5. 1) LORTFRK
Uﬁﬁ@ﬁﬂ%ﬁ%@ﬁ?é
ﬁ%ﬁﬂﬂﬂ“ﬁ)ﬁ?m®ﬁ/b0~777ﬁﬁ
22D THERN LT, ik & EE TSR
[X%7$ (% 4. 5X). Tanaka and Ujii¢ (1984) i, [
TIL 7GRS, KRB S TN TIHAD I 128
H U o 728 B RS O B BURDR b g & € o o es
FEIZOWT, R A ERELL T2 Oyl fLH K O K
BrvoAbanmEiTo T3,

ZZCRHCER A& MU, BN ORIEREILRIZ R
95 cm 25 10 em FHO 2L NS HBEA 6 75 B A
B (DI, RSISES L IER) BEETSHI L Th
3. ZOBEEE, TMOYIL M ECHSES I 4 2
DT o fasn, M < HOHKMICE F h CEEL THR#E
T2 (B4 6X). MSIEEEEO LT, 2RO
VL MEIZE ST, BAEAILRILAGAZ OB XD
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4.5 B R FLSTR & 0 HIERE 2 TOEEREE

AR, SFLaL 73 A D OfHEA 5 RIS D
7= % §2UE1Z CHEK. Tanaka and Ujiié (1984) % oW % .
KIBIE A B M, T 7BORBETH > 7
HIZARMIZHE L T\, MIEEO LK 2R
FTHEES ERIREE) OMEd, EREEs»

(2004a) AV PFHBLZ AR A 22 SIS OB & 2012 AL
125 %, spl~ sp-l4 I AL ERHURHE,

FRTRRENAKEERT I E S, MISHIKEESIZ—
MO A A RNE T8 DEELLNS (554, 41X).
Thabb, MSEEHEESO VIR, FEmsHke LT
OHEOHERZEIZ N VD, FEATH 5.

EREIZ 2 (2004a) 1, FERNE 2> TE LT 511
PEIE A (1999) % Figh & LTHIFTWBEDD, 145
Ma DL kD4 Xv ME, BFEERFIIEEZD 5Tk
W, DI ICiE Y 250 LAD (M B i A& e ] i) 1%,
Crenalithus doronicoides (LAD of Acme I : 3.07Ma ; LAD
of Acme I : 2.34Ma) , Reticulofenestra ampla (2.78Ma) ,
Discoaster tamalis (2.74Ma) & XN 55, %5 OFEHZ
B ER LAY, 513, A4k LAD 2R3 fié L
C, Reticulofenestra pseudoumibilicus (3.85Ma) , Discoaster
surculus (2.54Ma) , Discoaster pentaradiatus (2.38Ma) ,
Discoaster brouweri (1.97Ma) %25 F T\ 55, LIKE S
Y ALREWMATH B 7= HHERE L 72 8 D25 OFE
PR CHEETH 5. —7, LAD & 0 FHMEO S
BN (FAD) (22W T, Gephyrocapsa caribbeanica
(FAD:1.73Ma) & Gephyrocapsa oceanica (FAD:1.65Ma)
R E+150 BEHEIZRE® T 5 2, il Lo & o
I ERIANBEAENTET 2 LDOHE LD T, KOKEE
Ve T R S A

Ujiié (1985) 12, Tanaka and Ujiié (1984) A%/ L 72380k
th O PR EA fLER SRR IZ DWW T, B -5 B B A 4
Truncorotalia truncatulinoides ® FAD & U TiE® 7= (58
4, 1K), Z ORIV TIL, Berggren et al. (1995a) T
12 1.77Ma & L 72 %%, Berggren et al. (1995b) T3 2Ma
meLhsnk L, BEThiuL, WEiEs, (2004a)
ORIKEF v /takdy & KREEFPIFEZ RN, 2D
Gephyrocapsa caribbeanica (FAD:1.73Ma) & Gephyrocapsa
oceanica (FAD : 1.65Ma) & DEAMENED SN, W&
FSHERIC & ORB S BRSO D i g TR
nks.

EROMEE T E L THEBFHM - BEHSER A
Truncorotalia truncatulinoides O FAD & § % il 1988
FEOEPFE 2 (IGC) TRHEN TS, LD
RAEIZB L Tid, Dowsett (1988) %% DSDP cores % F
WTC, A—=Z2 b7V T L= -V —F v FOBOMHER
20 £ & 40 E O T3 <FK 2 58 2.5Ma ik &
205, ZOLITNIE T 2 A Tl 1.88Ma & 5 % &
L7-. Zh#%52F T Jenkins & Gamon (1993) & E 13,
KA &80 T cRAE L%, hoisicE L&
DGR EIER LTS, 208, IO &I
FTAMEE VA, WbakETET 2w TlEoxf itz
TOBRIZIE, ThEeBETRETHAS.



F4 61X RISTEORSILERHES
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! AISIHEHEA OFRIAA T o F



FHOE B IR E R

Yabe and Hanzawa (1930) K OVRHE- 1% (1930) 1
GiERB S5 20 & BVEIZ 2 TH A % Yoshiwara (1901) D
“Raised coral reefs” O D & D, 37+ % Yabe and

Hanzawa (1925) @ “Raised Coral - Reef Formation” %,
BB 8 rl sidl & & 812, HiEk
ks [B] (Riukiu Limestone) & @4 L7z, MacNeil
(1960) 13, FiEk A & RS TEE 208 A KA
(Naha limestone) - #3414 (Yontan limestone) - 4%
#E4IKE (Machinato limestone) (ZIXHI L, BIZHI&H
% (Chinen sand) - fEX#0% (Nakoshi sand) & 7%
(1925) olEvERERE (Kunigami Gravel) ZMZ, ZH5
F L THERER (Ryukyu group) & L 7=,

I (1967) (&, BRERFIEIZOAn§ 2 RO Ak s
&, THUTE B U 22 PR EHER T % Bk & L
72, VIRESETURCH AR (1976) , &% (1976) , Takayasu
(1978) 13, BubkRFHE & B kIcB 5 L Tusnk
WECRIE CRECRIRE L AEAVAIKE) 1ZHRE L 7.
Nakamori (1986) (&, Btk OGS Y~ THEEL
AHEREICTH B L OBUE2 6, GE S {ba a5
FIZHW, F?@ﬁﬁ U & HERBREE T & 35 & 75 - 7=,

AEFHTIE, HRERERHNT, WESIEIZ oMLy T
ﬁ%?ﬁ/ﬁ:\ﬁil:%fﬁﬂ'}&ﬁih%ﬁ‘ 55 % SLVE s A IKE TE
&, EEENIC e h L BRI S EOEAKRTH
ZLERTD. IhODOMWEIERHEEZEALOND. K
XETId, BibkRFie & Jr&lE - [E5EkE - IRwRE - 2501 E
THEK S 5.

5.1 H&kE (ch)

MacNeil (1960) &, BilRkkaftom FiBicibs KU L
FEDFET S L L, ZhE Chinen sand (FESCTIIAIE
e 2V IHEBELE LRI THDS) L@mflik.
Flint ef al. (1959) Z[F Ui&%’ % “Chinen sand member” &
A TWS A, KfifhE . ZNACKE O PR
Tah b HRY & L“Ci{ﬁ}:' %@Eﬁé‘{ﬁﬁth“ﬁ!?&b!&:
Z 7, 2RI MacNeil (1960) Tdh 5 LFBET 5.

KIEG DGR RIE I DN TIE, WIRE D BEH 5 A
NTx7. $T74bb, MacNeil (1960) »fgHL 7=k S
ICARBITS BT & ANEATEY, HERBH 2T 5
MFHILTH 5 T2 RME (FFHIE2, 1970 ; diEsEI
FCFEAER, 1976 ; Tanaka and Ujiié, 1984 ; %HC - 511,
1987; e+ - PHiE, 1996 ; Jiju, 2003), Ak okt
IR E LRI s S BEA—HTH D, BHERIC

(M7~ Wi 1)

GHond LT 5EM (K, 1975; Ibaraki and Tsuchi,
1975; @ %, 1976 ; Noda, 1976 ; Furukawa,1979; 74 H,
1980 % &), AREIIEIUETH 2 ANBETHES », Bk
TR E RIS 2 <, BHER - BiEkET o &
ICEE I e B CRIEA - e, 2002 ; &
BEIE A, 2004a;/NHEIE A, 2005) Ad 5. KkEix, IF
B BEANGERIZH 50T, ¥ IHEREO LIS
RS EEGBEEA D B EE L NS, AW
BT, MRHEES (454 1) 285> THIBHEO
TIRE L, KRG, FiERRETE 2 MR T 5 i FEO kTP H
JLThH B EMEDT 3.

B RSP REEBIC ML, IKEAO L EKEDORR
MRz FEPSE YL M EERTWEIZWE5 T
e, B U 2EKkE (R @m0 LK)
DAKEWED L 6 7 2 H)E.
% MacNeil (1960) »3$£n8, ¥H
(Chinen Formation) & 4.

I pPRRIR N RTE (H JEEA) f&ifir s, AF
BRI Co—ar (Rl SRR O AES ] XIE A
5 AXIMENIZ 22> 2 i) .

BE *%J‘iﬂlﬁ'l_ 13K 18 m, HE S O R0 A
(7 5ifﬁ$%?%ﬁlﬁ) Ti210~25m Pl E, 5% Fih
*ﬁi&%itfﬁﬂo)ﬁf 35910 m.

S AEOSAEWIR T, ZFNWEV\TC“!;, FER A
?mﬁx_ 7 5 FHioMHES—m (5. 1K), ot
5, Aikljs-,a% BOTH &)Bhé.

B AREOTENL, ThEEOER2? S EAIZH» -
THYE YL M E, iR, fRme &2k 35. Lid
VITHAIKE ) Va2 — L EEGH L, KAEOERLA %M
5. EMEEOAKEE LD, RIRORIKE 7 22—
EWEENEBIRCRD 6Nh 5. Fif» 6 EfAos
AL, Wi BB ACHR SR 2R OWBA R H 5
(KA - I, 2002).

B KE2»oR3EARARAIKET Y /thAEED
MAbaDIE A, Bk T, iRIKEY, BER, 374
v BREE e E ORAULA A FEN T S, EEOLIKE
Wed Lot aE LT 5. —J, &Y Y IR0k
FEER 7 £ ORER 2 O RBLABRBLICREE MO AT
EAEEEN T (KIEK - HHHE, 2002).
EBFEFRE AEIL, THNOEIEREREATHES.
Tanaka and Ujiié (1984) 1%, #AMAHEIZH T, BR
JEHERT R & AR ORI MEEE (RS TORIE

(1977) AR



o, 1K RO GIKEWEDEE

5% Ui (IH BN S5 Ek IS TR, BULORE AR, KB OIKERE T,

G U 7RO AIKE /7 ¥ 2 — L EWERE B EFIRICEED 51 5.

RIS B 4m4 4) PEDENhBEELE, FIZ, Z
DGO LA TIE, IBRAER LR G T3 < %4 518
M2 RS EN G4, 4 X)), ZHIMERREIZK S A8
AERNTEDFEL Lz, ZOMmEEET, iEhrEEc
IABHFCE, BHEHEASEOERLE LGREL S
28D ThH5. BHLETICENT, MEESAMEI,
SALPHIC AT, HBEE LD THOREUEELES Z & &t
BR»OHANS ZENTES, ZO&D HBRIZK
D, MEEMARANEATCERENEES 2L by
5.

VegiE A (2004a) 1, Z OMAEEE & EWESLIZ & 515
BTdH 5 & L72AY, Tanaka and Ujiié (1984) DEHERERA
T, ZOBEIEMAEIZ X > THAEZT L Tukn
2o, EREIEA (2004a) OEIE U B O ARl
fikid, ZTTEDMESEKEES & IO REHEEZ TR L T
WA HREMEA & 5.

BFfX Tanaka and Ujiié (1984), Ujiié (1985) &, 4K
B v th LR LR b h ORI = RET L, B
BRI E ERROBER2H 5L L, HIZEOT
i Blow (1969) O N22 #ildh 725 & Lz, FET -
% (2006) 1, AR EEOAIKERSE 2> 5T 5 BIA
DAIKEERED “Sr/*Sr 23Kk&, 2 b a v F v LMk
HWHEKA 116Ma TH S EME L2, Zho DR,
5, AEZRTHIEROBR SN 72eDEHEL6N 5,
HEFRIRYE  Nakamori ef al. (1995) &, AR EEOH K
B 2 KE 150 m & 0 & O THERL U 72 & HEE
L7,

CIAsH
5.2 [EvERE (k)

FE (1925) 1%, MHEEACE (PRREIRESEAR) 12k
T, TRED TRACHEMERENHEET 5L LT, Th
% [E|UE R (Kunigami Gravel) & % {1} 72. Hanzawa
(1935) 1%, [EVAME RS BFERGIKE # NEATHES & L
7=. MacNeil (1960) 1%, ZH % Kunigami gravel & % \»
13 Kunigami formation & OWERRTHIH L, —EB13IbE A
KA - FRAahkE LR, 832 s ORIk
Wchsre L7, HHC- il (1987) 1%, Ak Amikic
WIREERET, R RET O /PR THUEIXNIZ R E L T
Bh, KREETIEI IS OARRERML 5w,

AEHTIE, EHERIIIISREOMEERERETH D, b
KB AR T 2BFPHILOVEDTH S EMED T
5.

1‘“?"231 MRS AL IS L, Rk E RV L@ E 7
R & WO, AR ~*H$Jfﬁ’}‘%‘ VLA ERE

A, Al 22 IER BTG 5 78 B ik

& P (1925) 2MHENE, MacNeil (1960) 2% [E SE kg

(Kunigami formation) & 4.

5w L RES v H

BIE T 10~30m, k50 m (I,

1983). <oz 0158

S AR T, JCBNTZIL, TGRS

L, R R - 72 & 50 ~ 100 m O Fith & TRk

LTn%,

B THROHRFISHR T 20N b o Mg (H



BN AER) DR B kO EOEERS OB
Mo, W, S FHKEONEE L IFMLEE R
FE¥ 5. BEREREEA» L KGERE L, AEEREE (1
m N EIE — D LS AR E IS R > T B,
BRI, TROMBOWE %ML T, TAERERS
BENSD, RFREICHY T 2 0KE & L v ZIRICHE
e,

1ta WEAL.

BFEE AR, JCBE Te], [PbsEmAEEs] 12w
T, TROEHHE -RERNEAIZES . KgLmaEo
M, HEORBERBGRAED & hi\, KE L IHE
iﬂﬂﬁff ﬁfihi%% bbHEELZONDS, W
ﬁﬁMi#B%%% IR, IBEIRE O RIS DS AR
HIZL Y DRIZERE N BT IR S N 5 (PPREIE
FHALER, 1983). Rl HEREIRE & TS AL A 5 4
ERBIZR DI RELEVFMLEL, KEBMI2ARE %
WLt&%iéhfné(%SIESZI%m il%
2F| w3 ﬁ%?éuﬁﬁ@@ﬁ%ﬁ%@%#%ﬁﬁmi
TS TO/NRTIE, B a2 R > T 5 (8
A - A, 1979).

B A o3, RRERET 2 EEOMIIE ST
T, BROIFEOHE SO Z &,

WREIRIEE AR, ZTOEHKOm25, Wild 50
3R B B EKBIEOE FOHMMTH 5 &
# % 655, (Nakamori et al., 1995)

5.3 R (nc,nd)

HH (1885) &, MMEOIREEOEEIZE < M
L, Z OO D& EgREEIZ S A S5 “AHa”
2655k % IO (Naha Rock)” LITFA 72,
Yabe and Hanzawa (1930) KOS - i (1930) 12k

% [HiEkf k% (Riukiu Limestone) | O42IRIZ LD, 1
il_]%c‘: 58 (1885) OFAHILE, ZOREEE T
IZIEEAERIHENS Z e o770, BiEIh:
EEZDDNPEYTHS. MacNeil (1960) &, FERG
JRA O Gk e A4 RRIc e 2126 720, ALK
4 (Naha Limestone) # 208 L 7228, Z 43R H 440
AR ICERE L2 8 OICIZIEHN T 5. W R AHE
Ehiz [IBE] oA TH 32, TOXIICHHHT S
& S IX B FRORALIZF A L vy, MacNeil (1960) 1
ABFRLHS NS R PR T 5 & L2y, AfsE Tk
ZOHRMEERD, ZOBMERYNZHICHITEA L 72

IFEH (1885) TH D LHET 5.

MacNeil (1960) LI, Wb b “BEkfG kA (Riukiu
Limestone ; Yabe and Hanzawa, 1930 & OVRES - i,
1930)" 1220 b W7 A 2 &, 1960 %t
5 1980 FRIE DI T T, LKA NEREK &%
KBRS FELS, &5V IIHEREZOMEYTH

3 L3316 5 < OWER s SNz (I, 1967 ;
TRESSUACHA A, 1976, &, 1976, K2, 1980 &),
Z D%, fhilkanY v THEARHER TH 5 & O
M5, &h ST A0 &5 IO TR &2 #AL
T, ST e eS8 L AR A b B Z L &
FIE L 2WFER FEH & % - 72 (Minoura, 1979;Nakamori,
1986; HHEIE2>, 1992 5 Jiju, 2003 %&£ &).

Nakamori (1986) (%, MacNeil (1960) DOHIEE -
FElvARE - AT OIS - DA KE % £ & THE =
(Naha Formation) & U, fsHh % J\EE SR M ON 51 5 K
YNZHRE U7z, ARSI, Nakamori (1986) OBE
JE A SRR - SR Y T 588 2 fnw/-e D0 %
BRERIFHE & Hip § 2 JIPHICO U D & LTS,

B RSP REEBIC A L, Y THEEA RN
BAEMD 655, A HIREEAD L IUVE ALK ED
Mo,

& HH (1885) A3HEME, MacNeil (1960) A HEEEENE
Nakamori (1986) #3#ikd (Naha Formation) &4 -
e,

KA - FFHE (2002) &, 5B FHHOBHEEHO
BADOMEERHAL, ZOHISIZ 50T 5 ACEREPAR
ALK > TS ZDOOMBEIZFFohbE L %5
X, Zheos> b5 FhiolkEs [5E] etk
2, ZH+ud Nakamori (1986) DJIRHi kD 43 KA 54512
HYUYT2EDTHD. AREHTIE, GHEOAREMM
¥4, Nakamori (1986) 296y, ZhaN#EREE LT
.

B PRI CEERT (JH SRCTRT) NS KO
Sl G AT (FRE SRR O AR DIEN) .
BE B TR 50 m. RXIENTIE, 5% Fili P
Eﬁl’ifwﬂ( 60 m FEEE, %@ﬂﬂd)i{’ﬂiﬁkf 320 m P,
Vil {ﬁ(ﬁfﬁfﬂl(’%f)’ 5 jtfﬁ-mfﬁﬁﬁﬁﬁﬂii TR L
THT 51E0, jt%}ﬂﬂ@a_ TR, 5 % FH0
Jo I - O - (hﬂi?-% (% 5. 2[) 254y S,
ﬁﬁ%ﬂﬁfﬁ Kl - (&ZJ:EL’I uﬁk% ﬁﬁﬁ”‘“(’éﬁ];&. ﬂ
Eiﬁkfﬁmﬁ R, kTR - ATEE F%ﬁ?&ﬁ@m
-% i, AR A BEUSIIZ AS S,

B RWREEFTIE, AIKERY Y THEEAKRERY T
H B EOBE NS, Nakamori (1986) , HiEiZA (1992) ,
Nakamori ef al. (1995) OFEMEX 7 AEHAT 2. Zhb
DEX IS &, RRMEHIRIZ 139~ TR (ne)
EREMEAIKE (nd) OAMPBEDEND.

B MRS 1Z, Nakamori et al. (1995) D&k D HE
WA TOMBEAIKEICH =D, ALl - ar s -
Joi e - SREREI - K & ORI A 6 /NEER D
ERTF»5k0, WEIZIZ?I4 T, LIFLIEE cm
OB mBATKE LT\, KXIENOARHIRED 5
T, ZOLL BEEAIKELD 5 5.



5. 2 ABHIEORICE D
S5 &0 (H PR RILFRIC TR, Tk
PEYERS, By Y TRk

Yy IR, BIEOEMEY TR MY v T
AEUHIRERBEOGUETH Y, BER I3k
<, BHILH - WAKEMY - 4 T - RIKER E OEHA A
b, HIZIEIZ A4 M & Z23—=F 4 bORTTHER
Hwons., rIAKEE, LRI - 5 5 ok
HoFEE - T RIC AT 5.
1tEB Vv ThRKEE, BPEEREY v TR MEY v T
BOAEFRE LT, AILE - kK@ E LDt hE %
., MEELPCEd, B, iRk, WEME, o
oy, MREMFEOACHE &L,

BFEAGR AR, SRR RNEATES . AL
OE_EICE, BHAEEREEEZEZ SN 0eniEst> 2
DB,

R EEoaIRKEW S, EMchr > URRES
BRABL T, IR L SH T 5720, MikEi3®
ATHBEEZOLNS. LrL, HIRAER CHT 3
HAd b D0 CKIEA - JFEE, 2002), iikkoBRIE—
WBAEATH BN D H 5.

B AT A (1984) 1, ZKIIIIEODJEI% R TR
XiEHND 5 2 il (H EﬁM$)ﬁﬁHL g ¥ (T D)
MEEEEZ N A OKEICEEFhs Y Yy ILhaDY 5

v RANFENRAEBIE L, 2 OHERFANA 0.3Ma KD g
DD 5 Z L aEWes L7z, Nakamori (1986) 13, KD
HIKE S v b kERE &G L, 460,000 44 5 270,000
O ERIZEEND & Lz, FE1-PupE (1996) &
KIgH & pE$ 2D FIKE B D ¥Sr/*Sr %KD, %
D2 by Fy ARNERILFER2 T 0.4Ma TH % &
L7z, Jiju (2003) &, #RFARE LS 2 b v v F 2 ARG
HELFEARE LT, T 0.7Ma E WA RE L7z, Z
NEDOFRERM» S, ARIIHHIEFIOER S h72zgD L
Ziohb.
WREIREE v IO EIEKE 10m A 5 50 m O
T, VWIKOIN & A T OB IZKE 150 m 22 5
200 m DOHEFTIZ THERS L 72 & i X T % (Nakamori
et al., 1995) .

5.4 ¥JIkE (md, mc)

e (1976) 1%, #EAIKE (MacNeil, 1960) 232
DA TOBERNHIEIZ K 572728, ZHhifbb
DELT, ZhE THEBEAIEION I S Uo7z ) UERE
M (IH HETER) IO - & MR 5 AlkE
2L, ¥ (Minatogawa Limestone) &9
W& 4208 U 72, Nakamori (1986) 13, Zﬂ%%‘)“l%
(Minatogawa Formation) & 8 72, A& &
Nakamori (1986) {Zf€vy, #1128 m‘fﬂzﬁéﬁﬁkﬂ"é
w FNOREFHITTH 5 LEDT 5.

B S TP rEEO—EBIC A L, 3 T AR
R LB 5 5, HE» S EBEDZUE S A
W D
& =& (1976) AR, Nakamori (1986) 23011k
(Minatogawa Formation) &t(#4.
W PRI CEART (IH HLSER) 3 (R
SRl R O A G XIEA) . R
BE R T 15 m, RIS m
TR, 9 5 hOFEE T3 30 m (MR A J9% 5 R
PRARFESR, 1983).
2 RKIRNTIE, 22T, HES (385, 3IXD),
BT O AEEACIZ 0T 5. s AnEEd, 22kt
ATEES mP T, #RETCIIEE1I0m A2 5 20m T
A EEK T 5.
AW TR TIE, WKD X WE A TORE ﬁEK%
(Nakamori et al., 1995) 2373409 5. ZH4ud, AfLHRA
FHEMITH O, Bt em BRFTHRIE L, SR m EE
DORIZEME LS. ZOKS mhiKkEE, 20,6
i [7vha] LfThb,

HEE T, Wk Lnwa A4 7OmH &ERE&#/
TEPE AL, Wi Wi 5 28 A BRIC
ARSI ITEEA N 55, OIEK - IFEE, 2002)



1B Y THREIIZEREEY Y TearnEEh, W
KD X2 4 FOWEEAREA SELRIEa 23K %
D5,

BRFER AL, B, XOIRERE A B THE
5. AKRgLmahg, [EvEk & OEEORMEREFRIE, R
FEhTuwin,

i RV N R 75 R R L AT T e 1 TR N et A A5
N, ZOHAMEE S BRIEH IR S 7GR,
ISR Eh s (K, 1980).

HREIREE WWIAD X W2 4 OB ICE & 2 h kil
By aRICH 50 THKEE, KE 5 m LI FOfE
WTHERE L 7= & iz &b (Nakamori et al., 1995) .

5. 3 WIEOWIKD IV
52 & (H WHERT) ARSI iy, ALt
AVKEG & GD, BELTHS.



55 6 7

AHIENIZI1Z, BUFIZZET 3 & 5 asg it HERM A3 A
ENBH, BREHITE LTHEAD LTI & &,

6.1 wEikE (a)

dL - fhAE (1982) Je OB diag il (1983) 12
KB &, WREEE, WIS L <IEBRIROC OB 5
m DT OEHIZ 35, 72720, RV OARTIRIES
0mEETHITHI LN DS,

DUF, pp i A i (1983) Oadidi=pe 5. AKX

L1 U

3 cEE

SERT T HERE)

€ Sapsi)

M CiE, AR, AT A & BT - dbe
WIS C oV, Mkl (IH ST - 5ARJEMT)
205 PHIEH] « FragoR) - ARt - T I 200 T ik
BICIZRET 5. RS LA T, WREOOIE
1 km FEOMEWIIME RS 5. Zh o IEKT 2
BT, 1 MBI E Nz D TH 5. hIkE
FAOMRE L, BIER 2 AEAICEN, Tiidmwe
VLN OMERE, hEIERL - YL N, B mEE
Mok, WEFhE Y Ik EDORIKEEVE & &
i, AfkE UTNEIE 5 BUTF T, dEoRs LR IE NfEA

A AR EES SR )

556, 1IX MRF v st 3 o o e o AR SR AR IX]
di)ll - iRy (1982) 12k 5.



1 ~2FETH 5. EHTT—mTIE, REEEZ RS
2y, BEIE—ARIZ10 ~ 20 m Tk K40 m, i FEf
KR, FAicehr->TY L MRCDBE, S v T
BEDOWR R ETR LIS T 5. LEOR kT

NfEA 1 ~3FETH 5.

W A (1982) &, %9 3,000 KD KR -1 v &R
% F IR T i 3 00 it el oD BE IR 27 L 7
(&6 1X).

6. 21X R KOS AR

S5 & (IH PHEM]) PRSI Tk,
Kb, BIrotmmid 5 m FE.

6. 3K E—Fuys

6.2 W (b) KRUWEHERY (d)
WA, 5 2 2PHR, FObEALR, SEHC B R -

VTR
GRLES - 2 T 75 - F 77 Y RE3) 1=/ NBBI R L
Bl T BRI E DR 5 % B
KT - R B A R 5 (556, 2[K). =
RO OFEIE, T8 LRI G X L, T

WREIDIL, YRR 2 6 5 B A E T -

S5 &M (H IFHN]) AESIC TR, mlCRIZER L, SoREIA T 5.



& DVEAE - MBS X X F 28T 5 (Y Tk
Hulkifze 7 — 77, 1990).

5 5 FHHRE, MERS, Wit oEs (il
B FHYRE) REOEIZIE, BEKmA2S5 10moD
WEAAFET 2 (IR 1983). W34
W AR E T3 KBRS 55 (556, 21X).
ARG PR OEKIZ L, HEXhTWS,

6.3 v—Fuvr (GEExL)

5 % F HPHUE RGP B B Cel
BT HVRE) I —Fay s (Vv THERUSNFZE
=T 1990) MIFET D, MR i3 AR
EAOR U7, L, o T, WO B
Mo, BEEIZNY v —CEGITHETZ AFE T
b5, W BRI B SRR RS 5 (5 6. 3
).

6.4 Bty T Gokal)

AR CTIRIEIFRIR D0, WEEZED £ K51
B IHERRE L T B (B v IHEHR IS 7 L —
7, 1990).

6.5 HH (r)

FUEE R, ARt —&8, RF2ALERE, P
W] DA MAE R 72 1%, o v THEA M8 7o A TR ©
b3, Fusl (1967) KU HRE (1985) 12k3 &, JRHE
T T3 18 ACLIFRIZ A TR 2 BES. & 2 W iZTHh23h
Focbadhd (6. 41X). WHEK T, KIE 8 4
(1919 47) WEDOHIEZX & BHED R Z e L, A#l
A DM D 3 A & 2R L 7z,

6. 4K FEE 1700 FEEOARE M RO b P
frgil (1967) OB HIG (1985) 2MIEEL 723 0,



o7

MRS - FEERICIA < FEET 2 S DR N E 8
KL FBET I, A LRCA RIS E DTS
X% U 72055, Biblkall 4 Bl 4~ % & & 8 - 722507
DK ELWEXNFGT 2R ZEERD b=, Thb
FIEWRE L R &, |EEZE100m Bl HISET 280
NHbd. T LT, 2hoDKEH N LA OHEREE %
ToTugwyy, 2F0, BIZKE AHEHET) NS > 722
b, KRE (1983) dZhz [HEkEIMZH | &4
H , AR (1985) 28 [BRAH)] Lokl &

iﬂ%% SEAM L0 A BRIE R TIE, L LR
FRHRM 7 < v v aoR il L2l o s (58
TR, ZhuE, ARIAEHEM T =7y TH 57
DN, MEERINDONLKIZ & - TS U 725551 & HiE &
N5 (Miki et al., 1990). $abb, BREEINLT 4+ ) E
VTV — b OMABARIZE D DT, ZHU RO

b TR I NIz, 2T F ) FITHE S THiEKEEED
EV%"&%E‘ZT%LW#/ZHJ j(“ SRFEL 7z, MifEHE
DRIk MG E’E%%ﬂ?@%fé L5 T3

o EOME S

(%K

M

(Uiie, 1994)

HiEkREREE, %12 [9 % F28) ] ORI, 1985)
KB DWEIZL-T, tkLATay s, BIRO
FE0Tu s, BERLZTay 2129l Sz, B
KR 1 e & ceflbh s (IRK, 1980) 2%,
ZOFMIZOVTIRE S R BMELMETH 5.

AHIKTIE, ZLROILEWIEAIRETS B 7. 2X).
INHEDRAY vy I4 vaEHEL OB EREE RIS
377805 Angelier (1979) 12k - THEME X, B
T 4 FERAIZFT DN (Fournier et al., 2001). Teramae
and Hayashi (2004) &, ZHh &k L 7= Yamaji (2000 ;
2003) ¢ Multi-inverse method, Ginkgo method % J\»
TR %Ko 7=, 2 OFRIC Ujiié (1994) 2R L -5
LR A MRS 28 T L IR L 720, ok
Motz DFD IS OWiRE IS TETEOHERTR O L%
Wik &EzZ6hs. XD KRBT EW HHEOEHED
TINRBETH - 7z,



7.1 SBPUETECRE®D 5 2 il e
A IR T = R OBERL O A T 1987 o,
B o AR /M oD e R S i 2 T 1988 iz



B2 SRS IGE S B R
ZO &S LW 2RISR 5. IRBITT SRR Z T 1987 F-4ii.



S5 8 F M & bR

AR TIE, BRERAA & KPEM & T OIRHPHIZ 2 0F
TOHMPER (558, 1 X) 2&ELD>D, 7uy s 44
TIT A (58, 2.) FrHWTHMT 5.

FP“BW%J?WE@?'F@E%’F*HT!& KBERRET L T T
REOWEMIG L Tz G88. 11X a). ZD%, ik
& o TX D EWIEEHID IR & & & 12 KFEREER D
—#En (GBS IXIb-558. 2 a), HEFIEILL /.
VHRE H ARG D & 5 1255 LI ORIk 23 e i & s
WOIL, MIFOHERE B FEE L 2 - 72728 %, tectonic
erosion 12Xk 2 & DM AWTH 255, Wi O [BEMEH E
W, RIS 2 B L B PUBREAHER A TG0 % A%, U
AR SIAN LD EHMIC > THh o E-bhsd, L
7)>L Yamaji (2003) 2MHERE U 7=k 512, BURREMMHEN

IBEWTRE-BEMHT A 5 -6 MallhEii L 7272
Bb Z OWMO KEEM T I3 R O BIIRARIC/] £ -
72 (B8 1M c- 8. 2[Xb). HEKEEMBHFED B
ELCirbhzR =Y v 7R T, Zo)ﬁﬂ‘dﬁﬁo)
f?’f%ﬁﬁﬁ quxé (KX, %(&iT 57) IR
NEIZ, )\%Maﬁ%&(ql%%nﬁ%bw’oﬁiuﬁ% iJ)H“UK

SPEMAFZEL T2 Th 5. HHIEA (2002)

P 1,500 m R IZER 8 & B TERRE A T T R T f
FELTWEEES I Lz, Bk R L bRk
JEREHERIRTIZ 7 4 D E VT L — b OF LWIEARAIC
KoTHRL, Mt T 73k - TR L2 (558, 1
d- 8. 2 c). i TS OD A G D B FUR T 3%
WIRRAHE £ CHIF X 7z (G858, 2K d) 2%, WHE L 5
7 DJFAZHAZ & > TREEWH & O LA+ 7 v T
SNT, EHEEY Y TORFEE GRERERIER) 2ET
8. 1Xe- 8. 2[Xe).

RFOKHNZIE, BE» SEHR T2 THERB LI
XN (GBS 1K), 2070 EMARIIMEE L 7 7
DIWAEPIT 5T, AR THERRIZ 2 T — L 59807

(RE %)

M

s A A o7 (Jo5, 1998). BT Ujiié and Ujiié
(1999) %, 94,500 A 5 3,000 FRTIZ A TOHH
DFAIEZ XU S FERIC & 6 TN REYE AR L
F-. B Ujiie, Y. et al. (2003) T ,:@$%%ﬁﬂ@
4 XY M, El Nifio mode 23k L TN 72 72 12 Bl
KEPAT D EESTEDEF L/,

8. laf XTI, NEINFSR =& E 4 L OmHiERIL
DONE#BAELD & KRBEMIZEVWTHW S, KK (1983)
VRS T S Lb‘ﬁfﬁ{ﬁ% (#’J 1,700 m) %f¥E5
AEVE -1 HUE T O ZE K3 b F%EF%’"J ERD 7z,
Z D RBUE 2 Fem 3 M g 12 & - TRaBRERAE AT BRI
IR0 YL, RNEILESO PR H AR IS & 5 5
A & R IS b & B ERERIDLIAC O S s 4 &
NFNIWSE ST h-7eEZ LN TS (Ujiié and
Nishimura, 1992). Miki ef al. (1990) & Hbfd & HIE A
5, % 10Ma (M) (CREERERINANKY 19 & e Nl
DR L 7z & HEE L Tns.,

W XMERCOC R LU T, SERR O B 2 i %2 5
H4RETH S, A (2002) 7 E1F, F1ikO single
channel seismic profile Df## 2> 5 | seismic layers DB
R TP 2R LT 22, BHIHSE - 7 7 ke
WMORAMMERL TOB I, WEIT 7HRITRET 5
ETHAHH, ThETOITT7ITIEPEKE R T AT %
W, KSR S5 Ty 3§ D 0 Marion Dufesne 5
ko TIEMM N 7 7 XD hiz 2 b ra7
(MD98-2196 : & - K%, 2006) &, #J4.6Ma % Tl
SRR AT - Ttz BISHPERHE - 7 7 2 6 BRI
n7=EAk% a7 (MD01-24-04 : Chang et al., 2005) T
#990ka £ THK T H > 7z, B, HAEEREEHHIZH

&5 TR TOHH A EH ST ZDT, T
DOMBEZEOMHIMEICEZTHA 5.
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B

B2 O

8.1 FIHREHERTR 20 © BB KRBV 72 ZERGIEE & TOHERIR & R I8 b P

a @ PEIRERTINC 35 1) B SR HERIR IS I RBE A EGE L Tl D KEOW &G L Tz, b S#ZBE IR & L TRPED
—EClaGA E A, BT IO BT R AG £ TOMIZHEFIRE L Tz, o BRIk I 2 Bl Lo L
KEEMIRTIE, SRE- BRI ORI IR S ATV ORISR E 0, BRI % > 2O BN T o - 72, RIE
Bl & § 2 XA & AR KEIS» T TOHURA IR T H - 72 kIR, d @ "BHAE” ROWHIBLX. Bkl
BUEDOAKBIZ LT, f120m £ TIAN 572, e INRIC R SHEREEO IS OHERL. {1 B1ES-FHERIIPEAG OB,

ik, of FTTHEE XD EEEILNICEEE 4 DONEEZ ZHIIRL T3 28, MO S ZBHEDONE TS > T, HHiH b
7 7 OK - BRI v v TS LT I EEE) 2525 7RI TH B,



P VEBTL—

8.2 GERIVE GBI 2 /R § 70y 2 A V5T 4
a | IRBPUSTEHERIATOMEF L & 7z KREEASRER. b @ BERTIEIC 30 2 ISP, SRl B o — i3 umm L2
ML TOWaEEN 2 S 5. o "RBAAH OB, d: MR E o2 BRI PQRERY & THIH & A, IhHE b
7 7 DI & o TREED 5 O LG A RIEISE IR e 5 72, £ 1 BRERRERED 0k & 3 >~ THEVEA IS D
FEREIC L B HEHERIN “500 m BT (RF, 1980) D, ZOHKD “5 2 AW LMEhs 7 vy 7@l 5
TR BICEEM L7220, JOROWAKRISTRAZD L7,



FOE i T M H

AHEORF: 57 D % 58 % IR (Buckner Bay)
(FB9. 1 [XI) OISR (Ujiié ef al., 1983) #¥H§ 5.

AL, Y THETHENRTED, LXK DFEA2IT T
FIOEPHAITI RS 5 SO LRER WL S BARE, A&
B, RmAHOMERE LS, hRERICIZEEB AN 52,
HELE L S5 NAMEDOR O DM LB O TR ARG
N60m Pl Ld T, KEUMANETT LTS, ZO4
1272213 C Light-weight dredger THREX L 7= KB HERIY 71

(%K

M

> 7 )L & Phleger-type gravity corer (Z& 5 1327 %~
T % BT L 7z,

Emery tube % % W72 R 5 00 Cid, HJefifE - vk
& - EEOHBEKI2S 7 70— T &I, HERR AL
(Ujiié et al., 1983 @ Fig.5) , Ik OB 554
(Al Fig. 11) , E&EILHR SR TH % Fe, Mn, Cr,
Ni, Co, RIKEHEFETH % Mg, Sr, Ca, fthi Zn, Cu) D
GHEEMNEZR L BT o7, F RS TR o

B&m
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9. 1 IREOWEHE

5 FARZTKEER (1985) @ 5 15430 1 X % fiiing L.



DEL BPARKBEYBHTH2HE» S, FEH L 22
taxa @ Q-mode cluster analysis T 6 clustes Z&kml L, %
DOHER X (A Fig9) %K 7-.

IREK - B (1979) 3B & AIKE 7 # R 725k
BRI & A L, PN A &R (G5 9. 2
)., Zhicks b, YL THEIRATH - 7
Ve ph & BRI 204 CREJRIMIR AWM R 5
FRTFAMHIETH 5. FRIERER CRAKER) T,
TERAEINCE 2 > T 5, Mo b5 & 2RV TKRD
ShbfEm,, WHARI S E5DTH 5,

F R ORSR 59, 3X) 1Ick5&, BELTH

FLHGEBZ O, @A L 726 L =T DB o & a,ld
WAROIFRB B OFNAED R T r AV %<, a
Fa 7 AR U CBIEESEA S, Zhbidn
THEMEOFNZHMHT 5. prr—T 13 H R
W) NEHATHS. p& pik, ThZhar sy
DERILDHDIZH L, ThEITENDT U ANE» 535
FHC s 5. D D AIRKEMRIE, Zh bk
B TV B LSRR & e
%ﬁwgﬁﬁéﬁiﬁﬁbfu5$®:7now1%
Nz, 205 Hppiliivadieh (BRI T e %5 -
TW3) THZIT7TIIMEET 285mIc#ET 58D T,

BEH

0% 20% 30% 40% 50%
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Geology of the Naha and Okinawashi-Nambu Districts
By
Hiroshi UJIIEE" and Naotomo KANEKO**
(Written in 2006)
(ABSTRACT)
GENERAL REMARKS

Naha City, capital city of Okinawa Prefecture, and its adjacent Okinawa City have been developed by many construction.
However, the senior author and his students have worked on the geology of this area since 1980’, before great construction started.
This report was based on their works, besides junior author’s survey results on the Ryukyu Group.

Majority of this region consists of widely exposed late Miocene to early Pleistocene Shimajiri Group and rather limitedly early to
late Pleistocene Ryukyu Group (its major component is reefal limestone) (Fig.1).

SHIMAJIRI GROUP

Exposed on surface of the Shimaji Group is composed of homogeneous siltstone so that its geological structure had not been
revealed yet. In this report, a standard section of planktonic foraminifra and calcareous nanno-fossil zonations was established using
a natural gas exploration well core, which reached to the basement composed of probably late Cretaceous the Nago Formation, and
samples exposed on surface. Then, a fine sequence from N16 of to N22 of Blow’s (1969) planktonic foraminiferal zone was
recognized and also coincided with calcareous nano-fossil zone. The result was summarized as the mentioned below (Figs. 1, 2).

Applying this result, several hundreds samples taken from outcrops were identified for their planktonic foraminiferal zones. After
plotted on geographic map, geologic structure of the Shimajiri Group was successfully obtained. The presence of many northwest-
southeast trending faults was clarified. And those faults never cut the overlying the Ryukyu Group.

RYUKYU GROUP

The base of this Group consists of the Chinen Formation, which is essentially calcareous sandstone. At ca.7m below, however,
coarse-grained siltstone is recognized above a monomictic breccia composed with less than 1mm blocks in the southern areas of the
study region. Even though this unconformity was formed under sea, judging from benthic foraminiferal assemblage analysis, thisisan
important criterion dividing the Ryukyu Group and the Shinzato Formation, uppermost unit of the Shimajiri Group. The Chinen
Formation is developed in the northern areas in cutting the lower horizons of the Shimajiri Goup; in more briefly showing there the
unconformable relationship between the Ryukyu Group and the Shimajiri Group.

Majority of the Ryukyu Group is composed of reefal limestone. In the treated area, its upper but thick part is developed in
forming terraces, that was raised by block-movement after the deposition. The calcareous facies changed to the Kunigami Formation
in more north areas, encircling the larger island; this means un-developement of coral reef there.

* Emeritus professor of the University of the Ryukyus
** |ngtitute of Geology and Geoinformation
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Figure 1 Summary of the geology of the Naha and Okinawashi-Nambu District.

NATURAL GASFIELD

It was expected that the siltstone-rich the Shimgjiri Group may contain rich natura gas, particularly in the underground where
sandstone-dominant horizons are recognized as gas reservers. Several test wells were produced some amount but un-
enough, of the gas, probably due to sealing with many faults. However, iodine content was constantly produced. Therefore, it
is expected that a combination works of gas production with chemical corporation.
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associated calcearous nodules frequently. b: siltstone partly contained sandy parts, c: sandstone, d: siltstone, e: conglomeratic sandstone, f:

conglomerate, g: whitish gray tuff, h: black phyllite belong to the late Cretaceous ? Nago Formation.

categories, real the last appearances (LA) can be indicated instead of replace or reword specimens. FAD is the first appearance. a: sandstone

Results coincide with calcareous nannoplankton zone. By showing relative frequencies of planktonic foraminifera divided into four

Figure 2 Planktonic foraminiferal stratigraphy through the Shimajiri Group and lower Chinen Formation, based range chart of major elements (After
Ujiié, 1985, slightly modified).
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