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Fig. 1 The topographical map of Okinawa Trough
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Fig. 2 The topographical profile of submarine upland in the north part

1227 j 1247 1307

3 MAREEHESENREE

Fig. 3 Free-air gravity anomalies map of Okinawa Trough
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Fig. 4 Bouguer gravity anomalies map of Okinawa Trough
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Fig. 5 Moho discontinuity depth of Okinawa Trough (according to the Data of water depth)
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Fig. 6 Moho discontinuity depth of Okinawa Trough (according to average of Bouguer)

FNRERELPHERESFEE 7)), F e g R EEWE 9, & Do

2Z2RERENRESH

HERENTEMBEREAERATERENE RTLERERL, —BET 28 28, E3).
28 IS ABHEEZHN. BERGIMM AT EREEEREILN—FoR L, #rl
FEHLIETREM LSRR, R T KM, 7£#E, EBRAE—MSHET 15—20 A H
RIEEL, MK A ER; BREXATEERSERMNEY NirfhENES RHEH,
FEEMER (25°21N, 123°54E) WIBHERE (6.3 ABR/PE) SHEBTHE (824
B/BBE)HSREAT 14—16 NEEE ., MNMIEHEEEENBIBY R T =
ERHAERELRERAT 20 AH,FbE /XK 25—30 AH,

ERIR, B R EN R EE AR 30 A8, FHEN 20 ABES, MARERRE



14 %

i#

® & 5 #

112

(9814 wo senjes SuLaly [e0OISTAWIP oMm) 01 BUIpIoIIE)
ySnoiy, emenryQ jo \dsp LINunuvossp oyo g S

(B8% — o BIEDMERBYE LR Y s 5

L0ET 821 ez’ el kAl

(9°g'sByy wo sonjea 28e1dA® 01 SOIPIOIIE)
y8nos], emeuljQ-3o Qudop Lununuossip oyolw / Sy

(Bt ofs BEDEFRE YL BRI HW LB

081 871 92l A Jecl
T T T

T — — T r

‘1 dlowouy

T T

1 dowou]

B2 hd




2 4

EHARE. HREENTEWERNTISENT

34°

32°

Iriomote 1.

1 1 1 1

122° 124 126° 128° 130°

B MABHEEBREORAEEGER7 B ofEHHE)
Fig. § Moho discontinuity depth of Okinawa Trough
(according to two dimensional filtering values on Fig.7)

F1 HHERE
Table 1 Calculating procedure
AEEE D AnENEEHEWE D

¥ v
WREEE 5) ﬁ%ﬁ?ﬁqﬁlﬁﬁﬁ(ﬁ 6)
[

¢
REFEEHRE®AE 7)

'
BYERRYENRERTRENE 9) ZFRBPENRERGREWE 8




114 ®# & &5 # # 14 2%

LM RERESED 30 78, FrXMTA%SNE, ERENEEX 35 ABEA,
MERESRBFEREESY 30 2B, REEGEERMFRIER Y 33—36 A R(JE Tomoda™
BRHERD .
=0 ®

MAEBEASEFRAMTREZN, HOEREBERMEE, BERERENHEE
B, R B RAE N T AME. MASENERARERE, £ 1.05—8.95HFU
(RBEIR B AE) T, SPME % 3.62HFU, 2HFU Byl SE L XE 580540
B &0, PR RO R AR IREO K EE RS BT REELL UM, B Horai %W, XPH
RIERPRRREN 2.26HFU, RPEFEDRHEN 150 HFU, HIEHEGHN 1.46HFU,
MABENRRETRREFEELZENT. OL B FYRRENY 1.54HFU, TE
KRW#gA 2.05HFU, RAREH 2.23HFU, FERREEN 1.42HFU, W—A 52t
&, RMEELTYRIEPH “BrEER", M4l GRE 3.66HFU) FIT T
(3.95HFU) %, B#AME. #i5%, IR XBMEFEDINERFELRS XUES, T BR
MABBHEREEL T KR ENREEE, —MFENINE LR ER. ANEEZWIA
AMBEEONNEEETREN N RHRE (b)) SREXEDE. S TRARNS
MESGRARS Lo XERENEEE RS —K.BEHTHABENEAST K. %—
MBI R 4 B, TP I R U B 220

MBBTER . BT REE AR MBHxE, RanERE, B ALES
T RIS R AL LB R E . AR EBR T KA AR B I, FILRERNSA
LABTERDIMAKTEH, LS ATEER—KICTERN . RA R E MRS
HAavwFRa Rk, SEARNMER—K; KB RE AR, HLEDFR. BRNERE
MBI ENEREERK, Bt mER ESREERNe, RERIREEN “ HAEEE,
AR Z IR AR BT IR IS AT HE ST IR TR B R # kb B B R EIL B ;
FERHR) b, § kSR ATREIT A6 T EF AW Bowin FWING: BHWEAFFERE12H
THEUN. MEBENT K, SBRBRERLSZSHRB ISR ER T — N EENH
B3R % i A M BRAR IS B 3o

2 % X W&

[1] NEERT, 1965, RERIS(BEEI)OHEES. WERMER T1(840); 437—457,

[2] BHEE, 1970, BHRERORKE. SFENZEMEBE 9, BREOHE, HEAZUES, 1-107,

[31 ,1972, ARRHFEOHDORKIL, BERYHE, HEAFHKRS, 149169,

[4] Bowin, C, R. 8. Lu and C. 8. Lee et al, 1978, Plate convergence and accretion in Tawan-
Luzon region, Bull. AAPG 62(9): 1645—1672.

[5] Horai, K. and G. Simons, 1969. Spherical harmonic analysis of terrestrial heat flow. FEarth
Planlet Sci. Letters 6(4);: 386—394.

[61 XLee, C. S, G. G, Jr. Shore and L. D. Bibee et al, 1980. Okinawa Trough: origin of a back-
are basin. Marine Geology 35(1—3): 219—241.

[71 Leyden, R, M. Ewing and 8. Murauchi, 1973. Sonobuo y refraction measurements in East
China Sea. Bull. AAPG 57(12): 2369—2403.

[8] Ludwing, W.J., 8. Murachi and N. Den et al., 1973. Structural of East China Sea-western
Philippine Sea margin off southern Kuyshu, Japan. J. G. E. 78(14): 2526—2536.




2 1 EMEE: RGBT EHERNOPRT 115

(91
[10]
[11]

[12]

[13]

[14]

Murauchi, 8., N. Den, S. Asano et al, 1968. Crustal structure of the Philippine Sea. J. G. R.
73(10): 3143—3171.

Tomoda, Y., K. Ozawa and J. Segawa, 1968. Measurement of gravity and magnetic field on
board a cruising vessel. Bull. Ocean. Res. Inst. Univ. Tokyo 3: 1—170.

Vajk, R., 1964. Correction of grovity anomalies at sea for submarine topography. J. G. R. 69
(18): 3837—3847.

Watts, A. B., J. H. Bodine and C. O. Bowin, 1978. Free-Air gravity field. In ‘‘ A Geophysical
Atlas of the East and Southeast Asian Seas’’ Edited by D. E. Hayes. The Geological Society
of America Press. p. 4.

Woolard, G. P. and W. E. Strange, 1962. Gravity anomalies and crust of the Earth in the
Pacific Basin, in: the crust of the Pacific Basin. Geophys. Monogr. 6, Amer. Geopheys. Union,
pp. 60—80.

Hemennnxas, P, M., 1961, OcHoBHble uepTH CTPOEHHS KOPbl 3eMJIH MO reodHsHyeckHM ZaHHEM. JI. 222
CcTp.



h

kﬁ)-‘:

4z,

116 ® KB 5 ¥ # 14 #%

PRELIMINARY STUDY ON THE CHARACTERISTICS OF
CRUSTAL STRUCTURE IN THE OKINAWA TROUGH*

Jin Xianglong Yu Puzhi Lin Mefhua Li Changzhen and Wang Huiging
(Institute of Oceanology, Academia Sinica)

ABSTRACT

The Okinawa Trough being located between the Shelf Sea and Ryukyu Island in the
eastern part of the East China Sea is a back-arc basin on the continental side from the
marginal island arc of the western Pacific. The appearance and development of Okinawa
Trough are closely related with the dynamics of plate movement in the western Pacific,
and the study of this relation is based on the crustal structure in the Okinawa Trough.

The Okinawa Trough is a deep-water trough with approximate trend NE, it is arcuated
and convex toward to the Pacific (Phjlippine Sea). To the north of Amami Island, there
is a submarine high trended NW, which separates the trough into two parts, north and
south sections. The north section with trend NNE is shallower where the depth of water is
about 600—800 m, and the south section trended near E-W where the depth of water is
about 1000—2000 m. The bottom sediments are silt, silty clay and clay in brownish grey
colour, abound with fossil remains and contain a great deal of volcanic materials (mainly,
volcanic fragments). The sediments are coarser in the north section and finer in the south
section; as for volcanic fragments, their content in the sediment of south section is higher
than north section.

The Bouguer anomalies of gravity in the Okinawa Trough are commonly high, the value
of Bouguer anomalies are more 40 mgl. The Bouguer anomalies in south section are higher,
most of which more than 100 mgl, in the south part of this section still higher (more 200
mgl). In general, the depth at the Mohorovicic discontinuity of Okinawa Trough is shallo-
wer than 28 km, ranging within 28—15 km. In north section, the crust is thick, near the
continental, the depth at the Mohorovicic discontinuity is more 20 km commonly, and ex-
ceeds 25 km toward to north; in south section, the crust is thinner, near the oceanic, the
depth at the Mobhorovicic discontinuity is 15—20 km, or rather shallower for a few of
them. Heat flow on the bottom of trough is great, ranging within 1.05—8.95 HFU (max.
value) with an average of 3.62 HFU, and the contour of 2 HFU just fits in with the boun-
daries of Okinawa Trough.

The thinning of the crust, the high heat flow, the high seismicity from shallow focus

- 'i_ehd the high activity of volcanism indicate the Okinawa Trough is in early stage of spread-

~

»ng for a rift structure and a new back-atc marginal basin. The spreading of trough might
have originated at the time of eatly Pliocene at south section, and evolved gradually north-
ward, influencing the north section step by step.

¥Contribution No. 811 from the Institute of Oceanology, Academia Sinica.



