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Determination of basement structure offshore of the western Nansei Islands from aeromagnetic
data—By Shigeo OkuMA, Tadashi NAKATSUKA, Masahiko MAKINO and Rie MORIJIRI

Eight aeromagnetic surveys offshore of the western Nansei Islands, have been conducted by the
Geological Survey of Japan (GSJ) since 1982. The purpose is to complete aeromagnetic anomaly maps on a
scale of 1:200,000 in order to better understand the geological structure of the area.

An aeromagnetic anomaly map of the survey area was compiled from all eight survey data. Generally,
magnetic anomalies trend northeast to southwest along the submarine topography. Five magnetic belts are
recognized on the map, namely from the continent side, the magnetic high anomalous belt at the northwest
edge of the survey area, the magnetic low anomalous belt over the Tunghai Shelf, the magnetic high
anomalous belt at the margin of the Tunghai Shelf, the magnetic low anomalous belt over the west flank of
the Okinawa Trough, and the magnetic high anomalous belt over the axis and east flank of the Okinawa
Trough, as indicated in Fig. 7. There are also several magnetic lineations oblique to the magnetic belts.

A two-layer model inversion method was applied to magnetic anomalies of the study area. The resultant

magnetic basement structure generally correlates with acoustic basement.
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Fig. 1 Location of the aecromagnetic surveys (1982-1989) conducted by GSJ.
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Fig. 2 Bathymetric chart of the study area. Original data were made by the Hydrographic Department, Maritime Safe-
ty Agency.

Water depths are in meters.
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Fig. 3 Outline of the geological structure around the East China Sea (after Japan Natural Gas Association and Japan
Qffshore Petroleum Development Association (1982)).



BEESANTEEOMTIIEE KRERE 8 I KEEE - FRER 205

Table 1 Outline of the aeromagnetic surveys (1982-1989) over offshore of the western Nansei Islands.
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Fig. 4 Flight paths of the aeromagnetic surveys (1982-1989).
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Fig. 5 IGRF residual aeromagnetic anomaly (total force) map of the study area.
Contour interval is 50 nT and negative areas are shaded.

The small and large boxes indicate the areas of a detailed magnetic anomaly map over and around Sekibi Shyo
(Fig. 13) and Uotsuri Island (Fig. 14), respectively.
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Fig. 6 Reduced-to-the-pole anomalies calculated from IGRF residuals (Fig. 5).
Contour interval is 50 nT and negative areas are shaded.
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Fig. 7 Framework of aeromagnetic anomalies with the gray-scale sketch of the reduced-to-the-pole anomalies (Fig. 6).

H1-H3 and L1-L2 denote magnetic high and low anomalous belts, respectively. F1-F5 show magnetic linea-
tions.
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Fig. 8 Magnetic basement structure of the study area, estimated by the method of three-dimensional inversion of a two-
layer model (Okuma et al. (1989)). The assumed magnetization intensity contrast is 2.0 A/m. Gray-scale

classification is in every 1,000 m.
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Fig. 9 Vertical cross-section of the profile A-B located on the magnetic besement map (Fig. 8).
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Fig. 12 Isopach map of sediments of the study area calculated from the depths of the magnetic basement (Fig. 8) and

the bathymetry (Fig. 2).
Gray-scale classification is in every 1,000 m.

POBLIBHERKEN S B Z EHbRT WS, 2ok
BREEER G&E/Izs, 1978a; )iz s, 1978b) %
BRBT5 L, AEFIBMETRHEUROIREE L LA
TRILTAEECAETERERC > TREEE YO0
T5, 2o bE, AEBEHCH>BMRREVAER
MR E CEMET D & (KBiE2, 1988) »bh, Zhb
DEAVUBMBOBETCHEETLILDEEL DA
%,

KPFE B RBEAHE T b A ERE B EE TS
B35 (Fig.11), FREOCRECIEELREREN
FEL, MEEBRORER L LTERN I, KRBER
DEETIZIONT BEDEREBEORIRENEET L0
A THH (Fig. 13), Zhix, REEILUEHOEHR
H, BRADERSIUBRKREOEB,L S (KX
¥, 1969), ZhHOERABLERNBELTEG DTS
5LBbh3, LML, 2hLDOERIKILUEETH
b, IRECEECHIREVNEETSZ ErLKR
AT T2 TKILEBSEATH Y, ABLIEHhS
D KUE OB FEOBIABHR S hicEEORR AT
FrEILRB,

KEESRAPERL T, BREEESH (Fig. 14)
RS U CRBT s BEKUE R TE O I RMH T 5 25,

% DHBL K BALE S O REBEMN G (A EEEHR)
THELIB DO LHE L TERNI/NEIV, ik, &
B L REEEFOEEY AEE LTV 50 L
B2 L5, ThbbAESERRI, KMEEHRLHEL
T, X HIREAEHOB LV KRIEE L - TR ER:
bDEEZLNB,

BRI RO LHE S RN EILT O REER T, &
SERTIHBEELSCMNETS (Fig.11), 2h b
3, KEEEEZFoEBOBRBICHEYUTLILEELLN
5, BAARIh->255FEAOER L hid, KB
HRZIINE-SW HiE D 2o XBoOBRERC I D 3
&N % (GUANGDING, 1988), +DHEFDOERHDO—
WHrARSEREOBRERCHLT IO LEbA S,

HREBERAOWE 5 7 BEL, X5 XETELUMT
AREFBLRL CHIERT I BERIHCAET
%, WL F 7 AL HARIEREOREIKIL, *o
5% < HERILRHE R &\ T BEM O M, BB
b3 7 hEERD /T - X vhoBABKCHIET S,
B, BRYV==14> 3 v A TIRIEREIEL
IeBERCHH, BRED T ) XaxF LB BIfE
T, 20 FHEBERMICH S b0 L@EFIh T
% (KEBIZH, 1984),



212 w B B =% Bt 45

) = —~ —
s

///7////;/7//

NG L) —

-~ ol
- e

Fig. 13 IGRF residual aeromagnetic anomalies (total force) over and around Sekibi Shyo.
Contour interval is 5 nT. Dotted lines show negative magnetic anomalies. H and L indicate relative high and
low magnetic anomalies, respectively.
Sparse contours with number indicate the bathymetry in metric units.
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Fig. 14 IGRF residual aeromagnetic anomalies (total force) over and around Uotsuri Island.
Contour interval is 5 nT. Dotted lines show negative magnetic anomalies. H and L indicate relative high and
low magnetic anomalies, respectively.
Thick contours with number indicate the bathymetry in metric units.
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Fig. 15 Isopach map of the Neogene sediments around the Nansei Islands derived from seismic reflection data. (after

Tsuburaya and Sato (1980)).

—7, BIKEMREE I, BEEmEHtESomEr > 7
BETCTkmBE L5 (Fig.9), i, HEEOHEEHE
WABTOBKY = =1 v 3 v FIHETHRIERE
BB IeD, ThbDFERIL, Yt CrbhictE
BEZE (1855 - B9, 1979 ; F#& - {8, 1980) & &
<HIE LT3 (Fig. 15), kL, BMIEREO A
IV BRIBITIh D012, BEERESEEREALT
L= L &, RELABILDOBI A Z DT
TORELERL->TBRddd Lk, Zhboks
B, A, SE L 5 7B T CORT AER
HROBEMHOBEROEEND, ORI,
TOKEREI L OB DA, ThbbEESD
FEVWTRB I D,

ERIBRFEH LAY T 2Rk Th, BEXE
BEOWRER N ALN S, Ftificis, FEHEER2E L
CRMHEREVEEIR TS (Fig. 3), BEAEBE
B, RS TRELLDY, 10km BEOEYFT, =
DT REROMEBEX ST L, HiBHERL2E%
CHYT S5, CoWERIE, MRV ==1>a2vF20

EERCEM L®, X5 SWHAHEL, B
By 7L FERE TR A2 13 X A TR SRR R o R ikeiist
B (RMIEEHR) TR, T OfHTIRREkOER
B L E, REERECHEYT 5, BEY = =1
¥ 3 Y F3 8 XUV F4 YT 5 KEEMAN O BRTRY 75
BRI, KELSHEN S 7 FE~ORBY OBEY
YT 5 £ afyic g e Bic L OWnJBERY B 5,

5. ¥ & &

HMEFRERS, 1982-89F ORI HEZ LB H IR T
fTo e BhBEKIBEE L T OBV TR, FBES
— &b, HBHIEO X ) FRTRKRESASES
it ote, ¥, KEEBEEZEOHMBERET -2
PBAITE D, B EIBKRTS e b, R
BOWEOBACEM TES LD LBbh5, EbIT,
2REMERRE LCBRIKEEOBIMC X b, YsktiRo
BRIFEEOMEVICE TE L, ZOKR, #EK7F -2
BARR LT RS ot E#E TS\ T, X
DHELVWBHEYEXDENTERE, ThALDOF—#



214 \/

D, SHROAHELEES~ORMIIEI NG,

RMSEEY T T Hhl-T, FAXRMRER, Hig
4, HMTEHER S X OYHEBRTED R HEO T 41K
FERMEE T -l BUFEMBOKEDORRTH - T
2, BERRFKEROKET -5 (REEHFS : 87-H-
1) #FH¥CHE =, KEMEAFRZEF O Carol Finn {#
+iwit, EXHRTCEVRG, SIRELT, #HBLERT
%o

X m

EMERY, K. O., HavasHi, Y., HiLpg, T. W. C., KOBAYASHI,
K., Koo, J. H., MENG, C. Y., NiNo, H., OSTERHAGEN, J.
H., REynoLDs, L. M., WAGEMAN, J. M., Wang, C. S,,
and YANG, S. J. (1969): Geological structure and some
water characteristics of the East China Sea and Yellow
Sea. United Nations, ECAFE, CCOP Tech. Bull., 2, 3—
43.

GUANGDING, L. (1988): Geophysical and geological explora-
tion and hydrocarbon prospects of the East China Sea.
China Earth Science, 1-1, 43-58.

HaiBacH, P., NAKAMURA, K., WAHSNER, M., LANGE ].,
Sakar, H., KAseLiTs, L., HANSEN, R. D., Yamano, M.,
Post, J., PrAUSE, B., SEIFERT R., MICHAELIS, W.,
TEICHMANN, F., KINOSHITA, M., MARTEN, A., ISHIBASHI,
J., Czerwinskl, S., and BLUME, N. (1989): Probable
modern analogue of Kuroko-type massive sulphide
deposits in the Okinawa Trough back-arc basin. Nature,
338-6215, 496-499.

HermaN, B. M., ANDERSON, R. N., and TrRAUCHAN, M.,
(1979): Extensional tectonics in the Okinawa Trough.
Am. Assoc. Pet. Geol., Memoir., 29, 199-208.

Wk - b IE - FHABE - BHIEZ (1978) : 55
| E—HFRMEBREFHIE, 20570 1 2HEEN
o) — X XXII-1. #ERERN.

(1978b) : B &
- ﬁ%ﬁﬁ”#’ﬁi@ 2054001 BhERN >
Y — X XXIII-2. #ERERN.

HEE— - BIAE— (1979) : FETE S RIER OHER AN
DA LK. BHMmEHREEE, 445, 329-340.

MEETE (1987) :2RTE7 4+ A2 —DBKRLEES - WHS
MO, 771 A, 262p.

WA - FAEERE (1985) : 1/2005HEXK [BILRUE
L), HWEMAERN.

IR - FIE E-8 EE - KBREKE INBESE
(1985) : ZPUKERC X A1PEBIEROBERT

w B B %

Fur B45

HE BT 55, PBAG0EE R RME XL TESN
BRI EBEE, AFEFBNIRES, 256-265.
FR— - AR E - FAREM (1990) : 9@+ 5 7 HES

BARBESKEEERBFCRTET 5,27 - Ae—9
— L ZBERBCBUCHBBHEERET (Ky7<—7)
DOFR. FH6E [LAM2000] FEY v #2728

&8, BHEREEN v 2 —, 33-50.

g IE (1984) : MBRERORFHIEE AT D8
RieoT. YEEY, 37-5, 268-278.

(1989) : BARKBEED v A7 22T (1)

—F—ZMEY 7 =T AT A—. HWFAAR, 40-

2, 99-111.

- KREERE - BHIE= (1984) : MR SILFE TR
ZhBEIR (1, 2), 205450 1 ZHEIRK > ) —X
XXXII, sEFRE.

KEBrEHE - WEFHE - g £ (1989) : RENE L UEK
HeHCEBERED2BET A v A-A—2 g v—fF
TAEBRIRETFT -2 %flL LT— HERE, 42-2,
82-96.

- ehig IE (1987) : {ME BT BRI BV 522

MIREOE# oW T, WEAH, 38-3, 131-138.

- BERE - hHIE= (1989)  EHE
LHREPHEER (1, 2), 20550 1| ZHREAR >
Yy — X XXXIV. #EFAER.

OkuMA S., NAKATSUKA T., MakNo M., and Moriir! R.
(1990): Aeromagnetic constraints on the basement
structure of the Okinawa Trough and East China Sea
Basin. 60th Ann. Internat. Mtg., Soc. Expl. Geophys., Ex-
panded Abstracts, 594-597.

KEEfSHE - iR IE - shEIE— (1985) : ¥ BT BT
FREE 1, 2), 205501 ZhEERY Y - X XX-
XIII. #BERZERT.

- B FH (1984) RIS
PREAEECOVT. WEEEFSBMSIFEETHRIR
SEBETHE, p. 111-112.

KEE— (1987) : HiE + 5 7 DEERIEA LTV e, B
%, vol. 57, no. 2, p.105-109.

- BB - e 7R - AEEFIR - mE B -
#H %-JIRSE - @THRL - NMIER WERF

- SEEIEE - nEEEE, (1988) P L I 7 RUEAEE
BERIBEOME - ERYEFNARERLR. KERH
7845, no. 24, p. 19-43.

KAH AGES - KEWAHEEARTS (1982) :

- KR AT AERE, 340p.

WiEKY (1969) : AMEEALBELERERESE. 188
p.

MAEea - EERFsE (1980) @ X3 TEH AP A
Hi#itH4sE, vol. 50, no. 1, p.25-33.

BADGH



