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Outline of R/V Kaiyo KY03-09 Cruise (piston coring and heat flow
surveys) in the Kuroshima Knoll area, southwestern part of the
Ryukyu Arc
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In the KY03-09 Cruise, piston coring and heat flow surveys using R/V "Kaiyo" were carried out around the
Kuroshima Knoll, off Y agyama Islands, southern part of the Ryukyu Arc. The purpose of this cruise is the acquisition
of geochemical and heat flow data to understand the methane seep process and the geothermal structure around the
knoll, and the palecenvironmental reconstruction around the knoll through sedimentological, paleomagnetic, paleonto-
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logical, and microbiological studies. We carried out one grab sampling, ten piston corings (including one heat flow pis-
ton coring), and one heat flow measurement at four sites. In the piston coring operation, we sampled six muddy cores
from two methane seep sites, two muddy cores from the Yaeyama Basin, and two carbonate cores from the marginal
area of the top of the knoll. The result of heat flow measurement indicates that it's hard to understand the geothermal

structure around the top of the knoll.

Keywords : KuroshimaKnoll, cold seep, gas hydrate, piston core, heat flow
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Fig. 1 Location map of the KuroshimaKnoll.
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Table1 Operation summary of piston coring/heat flow measurement.

Location Recovery
No. Date/Time Latitude Longitude Depth (m)  Location (cm) Operation

GS01  Aug. 24,07:37 24" 07.79N  124° 1147E 645 Site A — Grab sampling
HF-01  Aug. 24, 09:43 24° 07.80N  124° 1145E 645 Site A — Heat flow measurement
PC-01  Aug.24,12:11 24° 07.80N  124° 1146E 655 Site A 205.0 Piston coring
PC-02  Aug. 24, 15:05 24° 07.81N 124" 1145E 645 Site A 2225 Piston coring
PC-03  Aug. 24,17:05 24° 07.83N  124° 11.34E 644 SiteB 72.0 Piston coring
PC-04  Aug. 25, 08:15 23" 51.98N 124° 1496 E 2,857 Site2 3255  Piston coring with heat flow measurement
PC-05  Aug. 25,12:01 23" 5200N  124° 1498E 2,854 Site 2 81.0 Piston coring
PC-06  Aug. 25, 15:32 24" 0430N  124° 1264E 1,043 Site5 208.0 Piston coring
PC-07  Aug. 25,17:41 24° 07.82N 124" 1136E 649 SiteB 379.9  Piston coring
PC-08  Aug. 26, 06:59 24° 09.83N 124’ 0848E 1,072 Site 10 1355  Piston coring
PC-09  Aug. 26,09:11 24° 07.80N 124’ 11.45E 652 Site A 139.5 Piston coring
PC-10  Aug. 26, 10:47 24° 07.81N 124° 11.45E 650 SiteA 57.5 Piston coring
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Fig. 2 Location map of the piston coring sites.

3, IR R EACHE 2 S KB A TR AT —
Db 20TV BHEL D, WHBAIZ D 2 BB RIS
MR OOB D, Tz, (LA AR MA W 1R
AHEEINTVYS (B 21, BEAIZA, 200375,

—J5, SIS RIS O 3 - ERVARLL OG0
KGR, TANARL — OGRS B AR TE B B 5 L7z
HAURIE SN TS GEAIE A, 2001 ; Takeuchi et al., 2001

{11l

=

JAMSTEC J. Deep Sea Res., 24 (2004)

%) WANARL—=ME, KEFEIZAT I H AL PSR
SNIKKERAE S TH Y, WHEOBARFERD4LL T
FERELTWAEHEESNTVS (B 21, A, 1995)
COFTANARL—=ME, HE DK OR170M5d 0 A5 0 %
BREEL, 220 ilE - E N ZE USRS S LB 25§
LHIEND, REERRFZEVF —N—L U CHBIEER R
FHA IV EOHER VAT L L KB e 52 TwhE

87



1 1 1 | I 24-08.000'N }

T T T T T

Legend

E’ sandy substrate U:) chimney carbonates

[T carbonates o

é—g and gravels 0 Theing Calyptogena

"“ pavement and massive & gravels siope  Shinkai 2000 Dive #1363-1368

=L type carbonates ? > S Wes a4
dead Calyplogena
colony
living Bathymodiol g P
- HRINTN

124-11.500'E

B3 S T ER C O PRI AL E X,
Fig. 3 Location map of the piston coring sites at the top of the Kuroshima Knoll.
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Fig. 5 Photograph of PC-01 core at Site A.

ZEZBN TS (B ZIE, 1A, 1995 ; Kennet et al., 20007
E)o LIS oT, HANARL — DR - 53R PE S FEBL
SO, HEREEBRBEA B O ICEE R BRE R
Do LI BFI, FANAFL =t DR e GRIE - 1+
NG BTNy T TATRYTH A2, N FL—b
DRGSR RBED T4 =NV R D—DEE ZHN 5o
Rt Cl, BB EHLESIIB VT, F15%E8H
1ISH~30H(RFHE~ Loy —E )T TEEIN 7,
WEERAEM 2 wES 2l L2EAN a7 - il
FERLHE ([ 220 X9 JKY03-09) DFE Rk 2 535, A
AT, ANELHEED S BER LT 2 & e o
JEAHC R R MRS, 1) WE KBS % RS 5720
W E e M ERAL S 7 — 7 OB, 2) i I JE 2 0 Bk i
2R T L0 O E T — 7 ORUS, 5 UN23) FRigA
RO AR EN - SN - T AN - AR AR

JAMSTEC J. Deep Sea Res., 24 (2004)

— )=
K6 A PATERINL72PC-023 7 il Kt D 5L,
Fig. 6 Photograph of PC-02 core at Site A.
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Fig. 7 Photograph of PC-09 core at Site A.
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Fig. 8 Photograph of PC-10 core at Site A.

2.1. ¥1hA

RHTIE, A5 2T AWM HA S OVE T #140mAd 35 D K
ERI650mIZALIE 5 (KM3) o 2N T TOFMMAEDREE,
SRS AR O IR 2 7D, BIfax 2325
Dy ay)HAFEH a8 = — (BB H10em~2miZE) 23
B10mO P ICEAE L TBY, FNTIEDH 5 2510MH AL L
DEHDPERLTVREI (N7 7)) 7=y b s 5)
LBOONLHBHS DL >TW S T E A, 2003) o
F72, YNNI TADERASD TR TIEHHH5E05
., Wie 22 A7 2 AN TS BIE SR T b,

RU T, 79 7PN, €AY a7 R4, Bk
s A E e 2 FE L 72(£1) o 209H 7T THRIETIE,
ERORBIESOPTELRINL720ATH S, DT, B
ML7za7 NI O W TRl 3%, 7233, B il e 2
WZ2oWTIEBR 3 4%,

JAMSTEC J. Deep Sea Res., 24 (2004)



(cm) PC-03 PC-07

04 r :
w2 1shell
Lo fragments
= ML - concretion
2 Y very fine sand
,’-‘3?@—‘\ shell mud
100
= -
- concretion
ol -
200
= |concretion
— =3
mud
2 concretion
300

B9 HAFBTERIRL 7237 SR AL L7z AF K.
Fig.9 Simplified columnar sections at Site B.

PC-01 (X4 - 5) : Bk~ 4 ) — 7K % 23508
MO EICHE SR, Yay s 2 &tk Like L
OFE B OG- /3y F 2 PAET %o WK TR
40em A 3T TUEABHIRAD 22 5 RIS 2 5 _E TR AL 255260 5
Nh, Fav )= arP3EENSET D,

PC-02 (|24 - 6)  fkIK o~ Kt % S B A5 FICHERK
SN, I BRIk ar ) AR e R A e Eh
5o FIBHBIBHRL OMRG - 8y F 2T Do BIRIC
YRR LN, AR DEBIE SN, 2B,
K F115em& ) FhLid7e—A v Thorz,

PC-09 (X4 - 7) W #kIK s~ ) — T IRt % B 518
PO FITHR SN D, & LEIIE a5, £
RIS O ME - L o X IRy F A5 S
(I T 80~ 90cm s 3kt o> A A B0 o> g 1 1 7 R AL %
RY) o HEHE T R70emAEICiZary s ) —var BSET A
a7 SRR R A BER S FEL TV 5,

PC-10 (X4 - 8) : WiftK % 23225 EITH Sh

JAMSTEC J. Deep Sea Res., 24 (2004)

B10 A FBTHRINL72PC-032 7 il Bt D5 2L,
Fig. 10 Photograph of PC-03 core at Site B.
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Fig. 11  Photograph of PC-07 core at Site B.
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Fig. 13 Photograph of PC-04 core at Site 2.
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Fig. 14 Photograph of PC-05 core at Site 2.
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Fig. 16 Photograph of PC-06 core at Site 5.

e RmLTBY, ZHIFITRKTOIKEBZ b, E AR
(®)DEyHF—1-21220ThH, TOXBIZBWTHRARH
0.IKOZEHZRLTWD, 72, EAK (®) Dty ¥ —
34+ 6RO & FHII LT 228, KT o
KL LD #90.3K V. 2 AL, BART O HERE KR AT AE X1
DD o7 ZERRIBLT VD, TOXI) KRB L
T, BEICRPBIN SN TW D KIT —7 & o eiiEt
235 (H11E 2, 2003) o

CNEDOREDS, R THR T L VKR Z B A3
KT DIREGANCE KB E RIZFL TV Eb0LE RS
Nbo LIdioT, THRRR TOBRFRINEIC I ->TH R
THER R A 0 Bkl 75 % JEIR 35 IR T CIIEEETH Y,
SRR EB OB Z Y R DD T =5 2 T 5
Lo Z RN 2 S LD A0

96

; ! L
B17 A MOTHINL 72PC-082 7 ik D 5 EL.
Fig. 17 Photograph of PC-08 core at Site 10.
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Fig. 18 Photograph of the heat flow equipment with a violin-bow
type temperature probe.
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Fig. 20 Temperature profiles obtained at Site A (HF-01). T2, T3, T4,
and T5 are shown in Fig. 19.
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Fig. 22 Temperature profile in sediment obtained at Site 2 (PC-04).
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