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AR AR R BRBIR TR (FRR 1: 1) . R 2 BOR &5 #, T d F E R A A AIEA, B
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SHE B AE A RBRENN X FERB AW SR, BNAEAMERERME, 11X
AR K OMEEER, W NEETFHNRAEREBRARMUERRNERN™Y. K+
BB AR 2 O AR, BAARTE 4mm BLF, JEZ5H 0.5mm, ZEHLF BB (200 x ) K
ShREA W BN IS E R FERAEFHAR N B E, LR EGEK L,
BEMANDE, SEOXEEREBAEBEAGRBELEFLME AR, BRAFLIERZ
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Tab.l Results of the energy spectrum analysis of the thin—sheld hollow spherulite in the
olivine tholeiite of the Okinawa Trough(%)

LE Mg Al Si P S Cl K Ca Ti
RER 2.144 1.902 2.014 0.815 3.819 14.897 2.339 4.525 0.609
JRFH 2.605 3.250 3.306 1214 5.491 19.372 2,757 5.205 0.586

LE A Cr Mn Fe Co Ni Cu Zn Pb
REH 0.00 0.126 48.807 13.726 0.522 1514 0.006 0.537 1.701
FFR 0.00 0.112 40.953 11.330 0.408 1.189 0.004 0.379 0.378

D F B AR 2R W O WK,

23 HABEREE

BT AEORAFEREH, R FEEEUMAKA (F& > 50%). A (> 25%) M4
(29 8%) MIBEEET ( < 5%), A NEMREEH, K2 VB BREH, Fa&P, BRAE¥A
AR, RKEAM. EWER, BELE lmm YT, BAF X 3mm, X A(010) = 42°,An =
62%, AP KA EAZL AR AR, A B EY T LRE BEE lmm BT,
CANg = 42°, BB A M S G 22 B ROR, BLRE 7 0.5mm AT, 2V, = 82°, 9 Bt
WA, AAEB BT RE.

BTUEXFREEAOXA T MARKTH, REFENREAXRHEHE, A5
Sy 0, 35 T RN BB 6 R S WA R, BAORE R 2 AR PR (BR 1. 2) , TE S HE SRR EE
K7 BT, AR K AR RER R R RGN ERIB, 555U LA X &2
F B, U T A A0 4E (BAR 1.3, 4) X UL PR, M8 A AL RN B 38 5 Y TR LR AR e 9 F
SeR, ALY 58K B R LR e, A B FUE A RB ARG RIS MARERAERK,
(S AR i Vo EV I B AL R B 5 B B TR T R, TE R B R P AR AT BB A
fER.
24 FEARYKREENKirE

EEAFELHNERRE CIPW RET W B LRI TR 2, SHFREBEMHA X
REHFYE BMES, 1995) LAl UF H, P RABEARBLXREARMAE. £
BEfh CIPW AR MEF 91 H 3L ol, & AL XK AR SiOREAWME,
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T8 RE a1 ok LA R B AT K L 5 26 B8 3% Chayes (1966) (B 1b) . Irvine %5 (1971)
(&l 1a,d,g,i). Miyashiro (1974) (& 1e, ). Middlemost(1972) (& 1h) A £ £ (1985) (& 1¢)
(%51 B BB 2K 2, 1991) % A LU [ 4 43 2 50 3 51 b5 M 4 A [ 80 50 B (B 1), 3948 AR
o] B 4558, BUAE R Wi ROV B X A R, (B4 5l E T R Mt R3], &
AR NEER R EFE R RPTER, M Le Bas(1986) BRI 5347 #E: Na,0-2>
K,O A#IB. Na,0O-2 < K,0 A# I, WA AH LR, TRAREZABRSARIE
REAXMBEEFIESRRES. ETH,. 50N LESXGERERUN S EA RIIFE
AEREBFE T #HAT. RAH Middlemost (1980) BE—3, % RIE R 4r, AR EETREZT R
A RAEEE (1982) - X RER 4, SR FEEN L RA X R BRE(1982)
RE-BL X RIE R4, FE R LR PE R 3 XA X SRk B FruBHER (TUGS, 1989, ¥ 51 B
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Fig.1 Rock series identification diagrams of the samples in the Okinawa Trough
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R HE, 1991) KB K4 SR MM TAS R LR, BRHBEELRERIZRE X,
% Fl Bather % (1974, ¥ 5| § K %, 1991) #-K,0 / Na,0 X R ER 2, BMBEELRA
RIFEETFESANBZIRSE. LR, FRAKERENERERNZTRE. FH0
Hef 4 He BB 2 B (1985) ) FH B8 FARMER 4 Ne—Ol-Hy—-Q4 K fir & ¥ #H47, B dh 5 1 %E 44
R X KA.
£ MESHEMEMZIREEGUEITER RCIPWHRET OIHTHER (W%) ¥
Tab.2 Results of petrochemistry analysis and CIPW nomative mineral for the olivine
tholeiite in the Okinawa Trough(W%s)

BERE S0, TiO: ALOs Fe:0; FeO MnO MgO CaO NaO KO POs HO €0 S &it

1?4894 087 1733 222 763 019 680 1227 219 062 026 048 0.15 0034 99.984

2 4844 087 1721 212 788 020 6.63 1234 228 062 030 080 024 0026 99.856

s ap il mt or ab an di hy ol Bit pl
1 0.62 1.67 3.24 3.90 18.36 35.61 19.28 11.78 4,99 99.45 65
2 0.62 1.67 3.01 3.90 19.40 34.78 20.25 6.92 8.17 98.92 63

1) RS = HBEREEET WKW,
2) 1SRRI E S AR LIRAL 25 AR IR B R REHAL, TH.

2.5 HALFHREMYLSH

BE S 4 RS EK DI = 22.26 F1 23.30, /D F L EA FIHME 35 MEE S F1914E 30,
FH AR FEAHED, S BREMR. B ST = 39.44 71 38.08, 5 RIG A KA E 4535
BOST= 40 H1Y, LR BB REASKEARE S RRELBRKER. Hais R
¥ CI=55.82 F1 54.79, T i gk B BB A CIHEE® >60, (LEFFH KA. R EE
O ERMANESR CT= 100, NG E. BEKARMUKANER CT=0, —BEKEH
CIMETE 60—0 Z [, BEGh CIMES RSB RBRER CIE, HERZMKEXNET TR
.

P I (Kyronnn, 1966, ¥ 751 B HZK M, 1991), K RA + MgO SHM A &5 &R E
(1) %, MnO, TiO,, ALO, I FeO SRHC A Z IR (1)) A X, SRBREITH LY.

t, = 1056.6 + 17.30MgO * 26T

t, = 1144.7 — 136.36MnO ~ 19.23TiO, + 7.41A1,0, — 1.04FeO + 25C
TR IR RN

t,=1174C £ 26CTHI 1171C + 26T

t,=1223C £ 25CH 1220C +25C

B, FE MgO-ALO, 5 1.t XA E L ( 2), FEME AR, Oy 590, 18 sh i A 8
WHBEERERIIK, &6 0T £ Pl-Ol—-Cpx, & EE 1, ~ 1150C, 1 ~ 1200C,
SitEgRMANR. AT I EITEOE HAEMREME, 7T RUA RS G RTE 1200C
PAEFFIR s .

B Ne’ -OU Q' # X R H B, HEf & ¥ 5 E 144 1.30GPa, BB RIEE L4108 43km, 5
MBEMNERENE SR &S AT, 1995) EEEM Y., hRBEHETBEEED
F 20km (&%, 1983,1992; ZHME, 1987), M X REAH KR A LHE,
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EHFETEEAELHLEERK KT X
HZRETFHME 06 x 10 (XFEMBRE, 1987),
R EREOCe = 139M 143, HRFEREK
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/LY =206 F 1.65 B+ HF —EBREHN
HH; (La/ Yb) = 552 F13.63, # L[ 77—
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E45r18, 3 H (La/ Sm), = 3.55 #1 2.25. (Gd / IS (R T A ¥ Sl o
Yn), = 0.89 71 0.92, B LR EM Lo BB E ALOs (%)

EE., ot TR ARLAHNRE, 3 B2 MgO-ALO,S 11 XA
HIFE IR AR A R R BB B S M AT Fig.2 Diagram of the relationship between
i, BERECe/ SYHMAK Ce/ Nd 5HMHE MgO-ALO, and £,

AEMHEY ZERTSENEGER LY 1 B8 BT : Ol—Cpx—Pl, AR A B X RE R
1/2—3 /5, BRERETE, hiimpgkEs E LAERIIF: Ol-Pl—Cox. MRABEZRA R
B AR SEFWESES. BRLITHUBEER K ILERIUF: PI-0l-Cox, N &I &3 k%S
BLH A REPAUREREYHRNB A, UFEEXRERIIK,; VERIIT: Pl-Cpx—0l,
B (La/ Yb) (Ce/ Yb) H{E KB Hor Atz MR USHIMSRBRLARLWAA X,
HATHE, RSB ES EEE) T RE, EFERY ., REN , MESLEIRE Jikk
SHBHEREPEFZRAEMEL. #£RTENE AR RIE (C).
BIOMMRP PSRN 1 /4 MBEEDTFHEEW 1 /3. BERERF, BME T8
WESE MElRTRMESE. HRT (Li/Mg) X 10° = 0.135 7 0.126, KA ¥ A1EH B K
PLE. FHE, T ER, BT R ESE, B K/ Rb lWEE &, 5% 352 #1291, &k #]
HEHHEETEREANEHNE., SANTREFR LI (FES EXHERL, 1987), #hi#am
ETRAER HMPHIREN 08X 10 S ETHELREBZENTHEE 10 Myt
BRAOFHEE (0906 107°), RAETHMEBEMME. oW FdaFiLtsEE
M, Bkl L@ E aHE Th/ UHER 1—2, KBEF Th/ UFHHER 3.5—4, i
e Th/ U HAE R 2.59, 3% B AL 5 32 5T 9 R W 5% M 2 LU S /N R .

e R E e MBI R A RANBAHECESEER, HRIE s
TENIKWSHMENETEKSIENTBEEE AA S ZTREMABEEESZIREN
43 BCHE S (Ellam et al., 1988; McBimey, 1993). SN EB T EIRG B Zr bR AEAL L
AR 46 HIb8 Nb fr MEAL LU AE R B, A 3K 0 UG 4 5 B 08 VR A 7= 40y, BLB 40 A 45 AR
5 Sanders % (1984) , Myers % (1989) % AP A M —B, TERHME Th* = 0.8,
K*=LI,Nb* =09,Sr* = 1.1,P* = 1.3,Zr* =04, Ti* = 0.8, TR T 5B
AR RPFEDL.

2.7 MIEIFEE AR KA R IR X S

TR AR T R A E IR A W E 3 R, BRAAEFEZREM

S ZRA W DE M BT, X Al BB R Y™ 3K i IS 2105 3K 16 S — N S RV R, & BE R Bk
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Tab.3 REE and microelement content of the olivine tholeiite in the Okinawa Trough (107°)

Hd La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
1 149 26.9 2.8 12.1 2.8 0.93 32 0.47 3.1 0.62 2.1
2 9.8 213 2.7 11.8 29 0.96 33 0.53 32 0.67 2.1

HE S Tm Yb Lu Y Ba Be Co Cr Cu Ca Nb
1 0.3 1.8 0.28 17.5 237 1.4 42.5 372 107 25.4 138
2 0.3 1.8 0.28 17.8 218 14 4.7 37.0 103 25.5 139

HE Ni Pb Sc Sr Th A Zn Ag B Sn Zr
1 36.8 <8.2 39.1 318 1.5 315 76.2 0.19 <3 1.9 44.4
2 39.2 18.3 39.3 309 - 298 74.2 0.19 <3 1.3, 45.1

B Hf Mo w F Sb As Hg Li Rb Cs U
1 <3.0 0.72 0.46 350 0.22 <l 0.008 5.5 14.6 2.0 0.58
2 <3.0 0.88 0.14 320 0.22 <1 0.033 5.0 17.2 2.0 -

1) HWET ~HREREEGEY WIAD 00, Th, Ud FER 5T M A2 0 R,
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Fig.3 Tectonic setting identification diagrams of the samples in the Okinawa Trough
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RS AT RS IR R KA.
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STUDY ON THE OLIVINE THOLEIITE OF THE SOUTHERN
OKINAWA TROUGH

Li Weiran, Yang Zuosheng, Zhang Baomin, Wang Xianlan'
(College of Marine Geosciences, Ocean University of Qingdao, Qingdao 266003)
Y(Second Institute of Oceanography, SOA, Hangzhou 310012)

Abstract Dredging of submarine rocks was carried out during the geological survey
of the Okinawa Trough in the summer of 1995. Rock samples of fresh basalt in place
were collected from the sorthwest margin of the Yonaguni Depression, the earliest
spreading part of a backarc basin in the southern Okinawa Trough. The sampling site
was located at 24° 54" —24°55 N and 123° 11’ —123° 12" E. For the specimens, thin
section examination, rare earth element and microelement analysis, strontium isotope
assaying and petrochemistry study were undertaken. The results show that the rock
samples represent olivine tholeiite, whose distribution patterns in terms of rare earth
element and microelement characteristics are similar to those of P-MORB. The lava
belongs to a low silica, undersaturated type, deriving from the upper mantle, around
43km below the surface. In that depth, there is lower differentiation and slight
hybridiation, the mineral begins crystallizing at temperatures ranging between 11507C
and 1200TC.

The studies suggest that the Olivine tholeiite start to solidify while the melted
upper mantle material rose rapidly and was exposed to the seawater or loose
submarine sediments. It is signified that the sea—floor spreading developed in the
Okinawa Trough at that time, or was a non—continental crust. However, the Okinawa
Trough is an important boundary between the petrologic tectonic environments under
any circumstances. ‘

Key words Olivine tholeiite Petrochemistry Strontium isotope Okinawa
Trough



