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GEOLOGICAL AND GEOPHYSICAL SURVEY IN THE OKINAWA
TROUGH AND THE ADJOINING SEAS OF NANSEI SYOTO!

*Shoichi Oshima, Masao Takanashi, Shigeru Kato, Mario Uchida,
[samu Okazaki, Shigeru Kasuga, Chitoshi Kawashiri, Yasue Kaneko,

Masahiro Ogawa, Koji Kawai, Hidenori Seta, Yukihird Kato

Abstract

The hydrographic Department, Maritime Safety Agency initiated a series of systematic depth sound-
ing, seismic reflection profiling, magnetic and gravity measurements in the seas around Nansei Syoto
(Ryukyu Islands) in 1973, In 1983 the department placed a newly-built survey vessel “TAKUYO” (2,
600ton) in commission. Takuyo is installed a narrow multi-beam echo-sounder (Sea Beam), a 3.5 KHz
subbottom profiler and a deep sea camera ete. to cover the Okinawa Trough, Nansei Syoto Trench and
the other adjoining seas of Japan. Dense Surv'ey traclks were laid out to cover the special areas of interest
in the middle Okinawa Trough, The survey results were compiled in the detailed bathymetric, magnetic
anomaly and free-air gravity anomaly maps.

Seismic refiection profiles show characteristic small fault groups in the Okinawa Trough which
indicate block faulting. Well developed grabens composed of active normal faults exist in the axis of
middle and southwest Okinawa Trough, Knolls of igneous rock were idenlified in the grabens. In the
middle Okinawa Trough, knolls in a graben form ENE—WSW trending small ridges. The linear
patterns of magnetic anomalies in the graben are attributable to the normal magnetization of the smali
ridges. The magnetic anomaly map reveals two magnetic anomaly belts fringing the both side of the
Okinawa Trough. One of the magnetic anomaly belt extends between Goto Retto and Senkaku Syoto
along the southeast margin of the shallow shelf of East China Sea, which indicates ignecus basement
high damming sediments from the continent. The other magnetic anomaly belt extends between Tokara
Gunto and northern vicinity of Yaeyama Retto. The latter is considered to be a magnetic expression of
the Ryukyu volcanic belt including the recent voleanic front of the Ryulkyu Arc. Magnetic anomalies of
the knolls in the graben are adjacent to the magnetic anomalies of the Ryukyu volcanic belt. Dredging
attempts in the Okinawa Trough recovered rhyolite, dacite and high alumina basalt. Chemical examina-
tion and dating by K— Ar method of these rock samples confirmed Quaternary arc-type volcanic activity
in the trough. Limestone was sampled at a site 1,050 m deep on the upper part of Miyako Seamount in
the southwestern part of the Okinawa Trough. Foraminifera of the limestone suggest shallow coastal
ambient of Late Pliocene (N.21) to Middle Pleistocene (N.22) time at the dredge site. This fact indicates

an about few hundred meters subsidence of the seamount.
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These results summarize the recent tectonic activity of the Okinawa Trough as subsidence of the
basement accompanied by arc-type volcanism, faulting and sedimentation, bearing some resembiance to

a back-arc depression.
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Figure 1. Survey tracks. An average track interval is two nautical miles for the area west of Kyushu

and the sea around Nanseishoto Islands (thicker areas), and five to ten nautial miles for the
other areas. Dark hoxes in the Okinawa Trough show precise survey area where average
track interval is 0.5 to 1.3 nautical miles.
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Figure 2. Topography and geological characteristics of Okinawa Trough and its vicinity.

1 Igneous seamount and sea knoll, 2 Small basin

3 Older rocks 4 Graben subjected to step-faulting
5 Fault 6 Trench axis

7  Submarine canvon
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Figure 3. Sampling sites. Recovered samples, latitude, longitude and depth are listed in Table 1.

Figures on depth contours are shown in unit of 100 meters.
The numbers enclosed with circles are serial numbers of the sampling sites.
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Table 1. List of recovered bottom samples. Position of each sampling site is shown in figure 3 with
serial numbers enclosed with circle. Letter “I” or “C” of each site number denote dredging
or core sampling.

Na. Site No. Position Depth Samples
Lat. Long. (m)
1. 5903D01 25°13.0 124°39.0 2200 Mud
2. 5303D02 25°11.°7 123°04.8 1380 Mud
3. 5903003 257159 124°23.79 2050 Rhyolite,Dacite, Mud
4. 5903D04 25°15."3 124221 2280 Mud
5. 59030405 24°56.6 123°14.°6 1760 Mud
6. 5904Do1 277691 127°11.'8 640 Rhyolite,Pumice
7. 5504D02 27°31.°3 126°55.9 1030 Basalt,Rhyolite, Mud
8. 5904D03 27°03.3 126°08.'1 550 Basalt,Sandstone,Limestone
9. 5904D04 27°38.2 126°09."8 630 Mud
10. 6007001 26°32."1 126°13."6 1380 Pumice,Mud .
il 6007D02 26°17.4 125°55.0 2040 Manganese oxides
12. 6007003 26°25."0 1257168 213 Limestone
13. 6007000 25°14.°7 125°15.°3 1510 Manganese oxides,Pumice
14. 5007007 24°11.4 125°16.°0 1620 Pebble gravel,sand
15. 6109001 28°02.2 127°25.74 . 750 Tuff,Sand
15. 6109D02 27433 127012 910 Pumice,Rhyolite
17, 6105003 27°37.5 127°06./4 760 Pumice
18. 6109D04 27°33."1 126°59."5 1080 Lappili tuff,Basalt
19. 6109D05 27°31.°4 127°05.9 . 1210 Pumice
20. 6109D06 2oL 126°37.'1 1360 Basalt
21. 5109D07 26°32.70 126°12.8 1110 Manganese oxides,Mud
22. 6109008 25°48.6 125°48.6 1130 Dacite
23. 6109D09 25°36."9 125115 1050 Limestone
24. 6109D10 25°34."t 125°02.'5 900 Mud
25. 5903C01 25°16.2 1247241 2280 Mud
26. 5904C01 27°52.'2 127°20.°5 1300 Mud
27. 5904C02 27°08.1 126°43.5 1820 Mud
28, 6110D03 27°26.4 129°53."2 1960 Gravel
29. 6110D04 28°15.1 127°55."3 1080 Dacite,Pumice
30. 6110D05 28°25.0 127°39.°0 760 Pumice,Diorite,Grahite,Mudstone
3L 6110D06 29°10.4 128°35.4 950 Dacite,Mud,Pumice
32. 6109011 30°25./4 128°39.°7 808 Mud
33. 6109D12 30°50.°0 128°33.2 766 Basalt,Mud
34. 6110C01 29°00.1 128°19.'9 1060 Mud

35, 6109C01 29°59.9 1287404 958 Mud
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Figure 4. Depth section of a multi-channel seismic reflection profile in the northeast Okinawa Trough
showing a group of subsurface small faults. The track of the section is shown in the
topographic map with letters A and A’.
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Figure 6. Section of a single-channel seismic reflection profile in the northeast Okinawa Trough
showing a group of small faults. The track of the section is shown in the topographic map

with letters C and
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Figure 7. Section of a multi-channel seismic reflection plofile in the northeast Okinawa Trough. The
tracl of the section is shown in the topographic map with letters D and 1.
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Figure 8. Line drawing of the seismic reflection profile in the northeast Okinawa Trough along the
track D—1I¥,
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Figure 9. Tracks of the precise survey in the Okinawa Trough. The area (1) and (II} cover the
volcanic knoils in the axis of the middle Okinawa Trough. The area (III) covers Kerama gap
and its west around the southern border of the middle Okinawa Trough.
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Figure 10. Topographic map of the precise survey area (I) by Sea Beam in the axis of the middle
Okinawa Trough.




S.OSHIMA, M.TAKANASHI, SKATO, MUCHIDA, 1LOKAZAKI, S KASUGA,
32 C.KAWASHIRI, YKANEKO, MOGAWA, KXAWAIL HSETA, YKATO

101

27°00

¥
t0 2IO Km

nnnnnnnnnnn

Figure 11. Topographic map of the precise survey area {II) by Sea Beam in the axis of the middle
QOkinawa Trough.
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west around the southern horder of the middle Okinawa Trough.
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Figure 13. Magnetic total intensity anomaly map of the precise survey area ( [ ) in the axis of the middie

Okinawa Trough. Contour interval is 160nT.
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Figure 14. Magnetic total intensity anomaly map of the precise survey area (II} in the axis of the middle
Okinawa Trough.
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Figure 15. Magnetic total intensity anomaly map of the precise survey area (I} along Kerama gap

around the southern horder of the middle Okinawa Trough.

0g

OLVYX ‘VIASH TVvMVIY ‘TMVDOW ONANVIA THIHSYMVYD
VOASYI'S TIVZVIOT ‘VAIHIIW ‘OLVY'S THSVNVIVIW VWIHSO'S



GEOLOGICAL AND GEQPHYSICAL SURVEY IN THE OEKINAWA
TROUGH AND THE ADJOINING SEAS OF NANSEI SYOTO 77

()

MR L7 7 BER Y S NF e v ANFINEREROT A H16MIZ, ToOREE SR, SnofrE
FHWEM L E—E" it SORBITFTFESLE - HI TN E ORBR CH b, HEERLRTES
HoOBRM Y LTEMRENTEY, 20 BEMIFLOLR R TREROBHE/ RS NE,
R B TR E ORGMBORc W T 2 2 b, RUSEES Tl ERHTE S50
AR LNEENG, 7 7ESIREC L IR LR E o AT kA EALZLO L EL S
Nd, HUBIHICRES &, PFRHBERL VA2 78D L P 7 7H8EC, SHERONIEEFRS 1
b, xR P 7 7REOERCED - TELOFEARL T b L JIC R, ZA0d30mRELT
TEBFIEL HH200m THEOF F TRA T A, KIES0m BHE F 7 7 8 e L R NER T R
HILBED, FITIEBEMICEE L8 RRLA ST Tyl iiiE (Ba150m ) #REA5,
Taht, PF7HERSTE, BT TS S 2EE R ), BEAoEBIIAEREE I LN
%,

(A e HREY)

HE - MR & FESONFs N F RO MBS AR EHCR LN G, MBI 7L 29 R
FHCRIENRBAEE MO E Lo TFA AGREIR T, W80 ~ 10T o 5T, AL E
FXREALWAECHEESES P 7 7N, REYEERCE ) MEBRBRE R LN A, MHEEAI TS
R afpo i S mHs, SBEVEIIHFHEL ThbHRICL 25 RN ROMBRRETHDL, L BHE
Bip E#o MBS RE RO OISR BREOHIC L, BEkiOl TR AR ONs—Ba R &
STk A EE ST, BABTOERC LAY, R - RBERFOMAEENMILFE FlFH ]
~ 3 %10 %emu, —H#H 6 ~10K (0 CRE~EREEII LA ET-TEBEEIC L 2 EFREL T3
BEBERT, 7 7AORERBEHOMCEL 3 ~ 6 %1073, BREEELA LT o LERE R LA oS 1
~3x107%emu (—¥RTH ~ 7 X0 emu) TH B,

(EAH7)—-78R%E)

FLE: LM +30~ +70omgal, FeskkilHz +20~ +120mgal D EREHFR LS, Wl 573
ZhLNBELTEERICEINL0~+30mgal P FERERTH L, F# 7 7hFokER
1,000~2,000m ¢, BET—5 —WIETEZ b7 HIXEMEE L ) 60~130meal BES EF BT T TH
B, o TEHE T mgal BEEN T —REL L 5T 5,

1—3 Wb 7EES (FREEHLE)

(i M)

b2 7R b7 7 B AR A A AL, FalloBE—FNoR s R T 5,
BEHEEMA S B 7 7EICT Y A b7 7EEIR200/1,0000 2ESTH B 2 b 7 7RIS RO  FE
LBESAPRGILS, b 7 7EEOKES,000m O EELIEE &, £ 20 62 MEEE T2 510
T AR, BLRYGW OrDREL Y 4 b, BEBBEEEO L O L E~ET R, UL HRE
R, SAMEREME LT 2. SROMPEC X 2R+ 7 7 OBBRKEG AR LHEBREND2,310m TH
B, 418 E LICREKEOREZIZITY 2%, B 292,310m £ KB 2 2REREEL AV THELI. b
T7EEAEITE S 2R THRRIIER L )V 225 2o TRRIZELIZ E 45, BRETHRL YK
TIEIFERAR WF A RSO fEOHE T & LFae S (uikth, 1982) iRFTEMALL <\ 5% BRHEERL Y



L4, . 17 hy = q P v - o I‘-,V_'_'L'
] B =2 3 Ta S nE E = -
z. =z £z -2 53 -85 z =
H g ¥ g 3 B H g 38
£ ¥ g Fyithu § g iz 3 1 i3
I K . . R . 9 o
H » .

LI et

R

-

Figure 16. Section of a single-channel seismic reflection profile in the middle Okinawa Trough. Track
of the section is shown in the topographic map with letters EE and E”.
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Figure 18. Section of a single-channel seismic reflection profile in the southwest Okinawa Trough.
Track of the section is shown in the topographic map with letters F and
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