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Preliminary Report of Deep Tow Surveys in the
Okinawa Trough (DK89— 1 —OKN —Leg 2)
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Misumi AOKI**  Deep Sea Research Group*'
Hiroshi HOTTA ™'

A deep tow survey (DK89— 1 —OKN) was carried out in the Okinawa Trough
and adjascent area in June 1989 on board RV “Kaiyo”. Supplementary surveys
by camera and sonar were conducted in the Iheya Depression following the survey
in 1988 (DK88— 2 —OKN). The distribution of hydrothermal vents and asso-
ciated animals were surveyed in the Izena Hall, where active chimneys were fouund
in 1988 and 1989. According to the survey in theIzena Hall, hydrother-malism was
extended to an area southwest of the previously found vent sites.
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Sea Beam bathymetry and camera observations were carried out extensively in the

Miyako Depression and Kerama Gap as a reconnaissance survey for the future
submersible dive. The northeastern slope of the Kerama Gap was divided into
sevaral blocks which were seperated with a steep escarpment by normal fault
toward the southwest and each block was tilted toward the northeast. Several
materials from the ocean floor, which included calcareous rocks with fossil shells
and foraminifers, were collected during camera observations using a box dredge.

Key word : Okinawa Trough, back-arc, hydrothemal vent, deep tow
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Fig.1 General topography of the Okinawa Trough and adjascent area.

Survey areas are shown as squares.

KikicBoht-=o v FiiiIck 3 za—-¢EB<L -

Ll T Wz,

1988 FEDFAETIE, BPEEHMPAIHDO WL D
D O/NBEEEZEYS X S HIKETH A S EZEHL,
RIS OB 21T -7 (M3 B, Thick-
T, 126° 50" » 5 127° 17" O #HiFH © Sk
BBBLZHEETE L, LIL, T05OHERR
FRIESHEBEHL LOFRdH D, BRAELRZIVIL
Mofee £ T, 19BIFEDHABTER IO SDHE
BB LSBHABTH # Itk 2HEAT- 12

JAMSTEC R 25 (1991)

(DT—20~22:X3), SEIOFHETI, vF v
C (5970XY : BEHF = — V) KX 3HMIBARE
olzlz®, BEICIPS VARV IFERBEL, T
NEGPSTH+ ) FL—va vy (BHAEER
E) U, HIBLZTT»> foo BIRRDS 5 HLIEH - 12
o, 1BRIC2AS DS VARV FERBEL
too A1 2 FHIKEDT —21 T3, MNHLIC HLERHIHT L
WHEEIN A b, FATOHGREF TH U 7-nlgE
Hddbb, DT—22 32 DJtich 5 #EEICER L
IcHFR T d %55, FHEEHEM AL O/NEdE 2 k[

87



 §f

E

& b

e R 3 200 E

i ot £

2 i 2

L

" [}] 100

N

i :i-'. 0

X2 EEHMBUKEY A P2+ vy —F—FGRARS (DT-19) , Kod5#200~300m

D EEPH D BIKIBIT XTI T B,

Fig.2 Side scan sonogram of the hydrothermal vent site in the Theya Depression.
This record shows only staboard side. Hydrothermal vent was observed
1n the center of the figure between 200 to 300m.
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Fig.3 Detailed topography of the Iheya Depression which shows deep tow survey lines
during both cruises in 1988 and 1989. Solid and broken lines are camera and sonar
lines respectively. Solid lines through DT-20 and 22 are camera lines in 1989.
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Fig.4 Sae Beam topographic map of Kerama Gao in the Miyako Deprssion. The eastern slope is characterized
by several noemal fault sarps which deepen toward the west. These scarps which are trendingNW-SE in
the northern part change to NNW-SSE at around 25° 47" in latitude.
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Table 4—1 Leg 2 List of deep tow survey lines
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LIST OF DEEP TOW LINES DK89-1-0KN, LEG.2
C:CAMERA, S:SONAR, CS:CAMERA & SAMPLING
Line No Area Date Time Lat. Long Depth
DT-17 S | IREYA | 06/15/89| Start | 09:05 | 27-32.55'N| 126-57.30'8 | 1, 4422
End | 10:12 | 27-32.94'N| 126-58.88'F | 1,290m
DT-18 S | THEYA | 06/15/89) Start | 19:32 | 27-32.54'N| 126-57.12'8 | 1, 442n
Bnd | 20:95 | 27-32.97'N| 126-58.61'% | 1,195n
DT-19 S | IHEYA | 06/15/88| Start | 21:05 | 27-33.01'N| 126-59.00'8 | 1,352n
End | 21:50 | 27-32.60'N| 126-58.06'E | 1,425n
DT-20 €S| YUEYA | 06/16/89) Start | 12:48 | 27-32.35'W| 127-06.15'8 | 1,420m
End | 19:30 | 27-37.00°N| 127-04.50"E | 1,021n
DT-21 €S| IHBYA | q6/17/89| Start | 12:38 | 27-33.50°N| 127-15.03"E | 1,528n
End | 14:45 | 27-33.30°N| 127-16.50'E | 1,648n
DT-22 CS | IHEYA | 06/17/89| Start | 14:45 | 27-33.30°N| 127-16.50'% | 1,648a
Bnd | 21:40 | 27-36.80'N| 127-17.46'% | 1,666n
DT-23 S | MIYAKO | 06/18/89| Start | 15:06 | 25-41.42'N| 126-55.65"% | 1, 217n
End | 17:00 | 25-39.78'N| 126-58, 45"k | 1,223m
DT-24 S | MIYAKO | 06/18/89| Start | 17:00 | 25-39.78'N| 126-58. 15"k | 1,223n
End | 17:45 | 25-37.80°N| 127-00.08'E | 1,371n
DT-25 CS| MIYAKO | 06/19/89| Start | 07:30 | 25-39.54'N| 126-55.06"E 972n
Bnd | 09:40 | 25-40.30N| 126-56.38'F | 1,246n
DT-26 CS | MIYAKO | 06/19/89| Start 10:45 25-40.33'N 125-55.32’E 1,234m
End | 17:45 | 25-43.37°N| 127-00.76" ¢ 952
DT-27 €S| MIVAKO | 06/20/89| Start | 07:45 | 25-42.26'N| 127-03.28'% | 1,110m
End | 09:00 | 25:42.56"N| 127-03.93"¢ 893m
DT-28 €5 | MIYAKO | 06/20/69| Start | o09:53 | 25-42.76"N| 127-03.89'¢ 885m
Bd | 10:50 | 25-43.43°N| 127-04, 65" 888

JAMSTEC R 25 (1991)




(F%4—1-2%)
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Line No. Area Date Time Lat, Long Pepth
DT-29 CS | MIYAKO| 06/20/89| Start| 11:38 | 25-43.25'N| 127-04.52'EF 873m
End 13:20 | 25-43.47'N| 127-04.41'E 887m
DT-30 CS| MIYAKO| 06/20/808| Start| 14:48 | 25-44.27'N| 127-04.52"§ 935nm
Bnd 17:45 | 25-45.52'N| 127-06. 74K 935m
DT-31 CS| MIYARO| 06/21/89| Start| 07:30 | 25-42.66'N| 126-54.41'B | 1,028m
End 08:51 | 25-42.23'N| 126-53.12'¢ 888m
DT-32 €S| MIYAKO! 06/21/89| Start| 09:49 | 25-42.03'¥| 126-53,07"'¢R 916m
End 15:10 | 25-40.36°N| 126249, 74'E 524
DT-33 €S| MIYAKO| 06/21/89| Start| 15:58 | 25-40.31'N| 126-49.73"¢E 596m
End 17:50 | 25-39. 74" N| 126-47.83"F 363m
...................... P i e el St e et sl s S e _____-.,__-_-_-_-____-_..h_‘__-_-___‘..__-.._--L...,-L
DT-34 S | TZENA | 06/22/89| Start| 08:57 | 27-16. 15" N| 127-05.40"% | 1,130m
End 11:00 | 27-15.60°N] 127-04.48'€F | 1,645nm
DT-35 S | IZENA | 06/22/89| Start] 11:20 | 27-16.75"N| 127-04.35'% | 1,554m
End 12:05 | 27-16.33"'N| 127-05.29"% | 1,003m
DT-36 S | IZENA | 06/22/89| Start| 13:44 | 27-15,10'N| 127-04.96"E | 1,543n
End 14:35 | 27-16.03"N| 127-04.25'E | 1,180m
DT-37 S | TZENA | 06/22/89| Start| 15:46 | 27-15.21'N| 127-05.15'F | 1,546nm
End 16:53 | 27-16.15"N| 127-04.45'E | 1, 128m
DT-38 8 | IZENA | 06/22/89| Start| 17:20 | 27-15.32'N| 127-05.33'8 | 1,349nm
End 17:55 | 27-16.27"'N| 127-04.63'% | 1, 415nm
DT-39 CS| IZENA | 06/23/89| Start| 08:29 | 27-16.76'N| 127-04.87'F | 1,308m
End 13:20 | 27-16.13°N| 127-04.40'F | 1, 456nm
DT-40 CS| IZENA | 06/23/88| Start| 14:48 | 27-16.10°N| 127-04,30'F | 1, 445n
End 17:18 | 27-15.85°N| 127-04.50°% | 1,575m
DT-41 CS| IZENA | G6/24/88| Start| 12:13 | 27-13.98'N| 127-06.13'E | 1,204n
End 13:20 | 27-14.51°N| 127-05.62"€ | 1,427m
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Line No.

DT-42 CS§

DT-43 CS

DT-44 CS§

I pe—

DT-46 CS

DT-47 C§

DT-48 CS

DT-49 CS§

DT-50 CS

DT-51 CS

DT-32 CS§

IZENA

A

TZENA

[ZENA

IZTENA

IZENA

IZENA

IZENA

IZENA

- e o a oE  w

06/24/89

06/24/89

06/24/898

e

06/25/88

06/25/89

06/25/89

06/25/89

06/25/88

06/25/88

06/25/89

06/25/88

- o w w w

T I -

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

- o oW W e =

b = = = = = = = = == o

21-15.
27-14%.

2?_16-
27-15+

27-15%,
$1=1%:

21-15,
27-15,

12°N

95" N

95" N
AN

44" N
 T3'N

13" N
69'N

00'N
81' N

81'N
58°N

58'N
76" N

-------------------------------

127-05.62"¢E 1,427m
127-05.82"E 1,223n

127-05.82"¢% [,223nm
127-04.92"E 1,383m

127-04.92"E
127-05.090"E
127-04.25"§ 1,432nm
127-03.99" B 1,538m

1,383m

127-03,99'E [,539%m
127-04, 40" E 1,597nm

127-04.40" B 1,597m
127-05.07"E

127-05.07"E 1,267m
127-04.83"¢E 1, 466m

127-04.99"E 1y422nm
127-05, 13" B 1,304m
127-04.78'E 1,423m
127-05.33"'E [,307m
127-05.33'E 1,307m
127-04.80"E 1,433m
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B-190
B-11
B-12
B-13
B-14
B-15
Belb
-B=11
B-IE
B-18

B-210

F4—2 Leg2 HAAAIMREK (¥y—E—4)
Table 4—2 Leg 2 List of Sae Beam lines

- o O mm e mm e e e s em mm mm W

DKEQ']'OEHL

Area Date
[HEYA 06/16/89
06/16/89
THEYA 06/16/89
06/16/89
THEYA 06/16/89
06/16/89
[HEYA 06/16/88
06/16/89
THEYA 06/16/89
06/16/88
MIYAKO 06/18/88
06/18/89%
MIYAKO 06/18/89
06/18/89
MIYAKO 06/19/89
06/19/89
MIYAKOQ 06/19/89
abnormal 06/19/89
MIYAKO 06/19/89
06/18/88
MIYAKOQ 06/13%/8%
06/19/89
MIYAKOQ 06/19/88
" 06/20/89

LEG, 2

17-312.
21-312,

271-32.
d1-42,

27-33.
27-31.

e
27-33.

25-40,
25-39,

25-40,
25-40,

25-41,
29-41,

25-412.
25-412,

25-412.
25-42,

25-43,
29-43,

29-43.
29-43,

= s e e s o e e e S e

b e e mm mm e e o ows s E

27-33,
27-33.

19
26

16

14

24

26

10
02

19
11

00
97

52

62

26
48

00
12

617
48

04

10

11
89

LIST OF SEABEAM LINES

R

f o o e S E e s mR

126-58. 176
126-58. 03

126-57.62

126-38. 84
126-57.36

127-16. 06
T2T-17+50

127-18. 50
127-17, 35

127-09.62
126-50, 04

126-50.07
127-08. 87

127-09. 9%
126-49. 88

126-50,02
127-10, 06

127-10.38
126-49,92

127-50.08

12?"1{]1 1ﬁ

127-10. Q7

126-49.90

- e e S e S o mm

e I
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Line No.

- o e oEw

B-22

B-23

B-24

B-25

B-26

B-217

B-28

B-28

B-28

B-30

MIYAKOQ

MIYAKOQ

( W)

MIYAKO

MIYAKO

MIYAKO

MIYAKOQ

MIYAKO

MIYAKQ

(& &)

MIYAKO

MIYAKO

MIYAKO

- o oEe Ee e owm e e sk e

06/20/89
06/20/89

06/20/89

06/20/89

06/20/88
06/20/88

06/20/88
06/20/89

06/20/88
06/21/89

06/21/8%
06/21/89

06/21/89
06/21/89

06/21/89
06/21/88

06/21/89
06/21/89

06/21/88
06/21/89

06/21/89
06/21/889

- e o o o e e o e

18
. 24

' 91
: 31

¢ 48
18

. 86
. 88

. 46
49

. 21
¢ 13

v 13
1. 98

. 16
, 69

., 36
. 38

. 02
44

B S-WD

g E-WD
93 673m
917 1,100m
. 90 1,01%m
. B8 919nm
. 817 99T m
). 01 T07m
. 09 T189m
.16 889m
v 0.8 814m
. 94 --=
. 08 822nm
.05 T38nm
91 685m
; 34 T48m
. 04 8§45m
. 89 1,433nm
. 00 1,322m
.08 699m
. 86 T703m
. 16 89 1m
. 02 1,160m
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Fig.o General topography of the Miyako Depression overlapped with deep two survey lines.
Thick square shows Sea Beam survey area. Arrows indicate positions of photographs.
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Fig.6 Topographic cross sections of the Kerama Gap from west (left) to east (right)
obtained by CTD depth record on the deep tow camera. The eastern slope 1s devided
into several blocks which are considered that they are due to normal faults.

These blocks are tilted toward northeast.
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Photo 1 "DT-26 (11:00:33). Flat sea floor covered by dark grayish colored rock at a depth

of 1240 m. A kind of sea eel is seen.

HEH2 DT-26 (16:33:53)0 7K#R920 m, HM&230m OBD L&, ¥/ hbEEEDLIARRDOE,
REWCRALONEZ/NEVWARR, FIREEDNS, x5 7FTO—FMBER LN 5,
Photo 2 DT-26 (16:33:53). Massive silt stone near the summit of escarpment of which
relative height was 230 m. A kind of sea eel and star fish are seen.
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Fig.7 Sea Beam topographic map of the Izena Hall prepared by Japan Hydrographic
Department overlapped with camera (solid lines ) and sonar (dotted lines) survey lines.
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Fig.8 Sidescan sonogram of the hydrothermal mound in the Izena Hall. Arrows indicate

positions of active chimneys found by “Shinkai 2000”.
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Fig.9 Distrubution of hydrothermal activities in the Izena Hall. Circles and triangles show

biological communities and white stains of the sea floor. Shadows indicate whitish

sea water which was observed during the camera surveys. Stars indicate hydrothermal

vent and chimneys found by “Shinkai 2000”. Three stars in the southeastern part were

found after this survey.
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