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Chemosynthetic communities and surface ruptures
discovered on the Kuroshima Knoll south of
Yaeyama Islands (NT97-14 Cruise)

Takeshi MATSUMOTO *5 Masaaki KIMURA *© Shiro NISHIDA *7
Toshio NAKAMURA *& Tomonori ONO *8

Diving surveys were carried out on the top of Kureshima Knoll off Ishigaki Islands wsing with
“Drolphin 3K (310 and “SHINKAL 2000" (2K) in 1997, Coeliptagena colonies have been discovered
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at a part of the knoll in 1996. Distributional pattern of them and relationship between their
situation and their basement rocks were observed, We found living, white Caliplogena colony
(chemosynthetic communities) at the eastern edge of the knoll where ripple marks exit. Dense
colony of Calipfogend is found at the central part of the top of the Kuroshima Enoll, Tube worm is
living in thiz place, Doming structure and brecciated rocks or newly formed sedimentary
mounds originated by something like compressive forces were found in the northeastern place,
Standing, calcareous sandstone "chimneys” were discovered near the mounds. Rock frragments
of semiconsolidated mudstone correlated with the Shimajiri Group, sandstone with younger one
than the Chinen Sandstone Formation (Fyulore Group) and younger limestone were collected, It
is estimated that the top of the Kuroshima Knoll is composed of the Miacen to Early Pleistocene
Shimajiri Group overlain with the Fleistocene Ryukyu Group and that they are covered with
younger calcarcous sediments including Recent ones a part. The whole survey area seems to be
suffered from a fractured zone. It is estimated that movements with cold water seep and gas rush
have been ocourred since late Pleistocene time, accompanied with rock fracturing. At those
times, calcareous sandstone chimneys might have been formed. Therefore it is supposed that
there exists gas hydrate layers beneath the sea bed.

Keywords : Kuroshima Knoll, Caliptogena colony, Chemosynthetic community, Calcareous
chimney, gas hydrate
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IKDRI-1-2 | Sediment |Manspulater  [Reck | 8-Oct97) 100530 34076810 | 134126535 785 | i Eb Y L EIETER Y L D AL
2E9E|-1-3 | Sediment [Manipulater  |Rock | 8-0c1-97] 10:55] 24076810 | 134126525 785|Silstone
IKOE]-2-1 | Fawna Rake Sampler | Shell | 8:0c1-97] 13:30] 34075810 134-12.260E 697 =32 A AR AT, O ) AT S LSRR
TKOE |33 | [Fauna Manipulalor |Shell | S-0ci-97) [230]24-07. 381 | 13412, 360E [ 2 S WA s I 115
2HOE|-2-2-3 | Sediment | Rake Sampler | Sill B-0e147 | N HF0{24-07. 581N 1 124-12 200E 69798 1-2-2- | ELAOHIZ A o TR
KGR Sediinent |Manipulador [Rock | 8-0c1-97) 13:05)24.07.5 8N | 124-12.147E A0 T b ] R R B . o D L
ZR9E ] |Sediment |Manipulitor [Rock | 8-0c-97) 14:29) 24.07,623M | 124-1 1 884E &70| B o e deifil, HECERA LN, D
2HOR1-4-2  |Sediment [Monipulator Bock | 8-Oer-07) 18:29|24-07.623M | 124-11.884E sTOlEZ o L OBNHAS S
[2E081-7  |Scdiment [Rake Sampler | Sill Bt 07 Sample Boxd [z A - TLyEiE
ez TLAAGZI00) O8RS & O s h it
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Table 2 Samples recovered by Dive 981 of "SHINKAI 20007 .
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3.2 [LADV2000] #i (E6)
21 #9815 L
19974 10H & H
LD 5 10,09 24°07.7'N, 124°12.7'E, A 800m
BEFET 14:42 24°07.6'N, 124°11.8'E, A% 669m
1R 3R A B00m
g Az i 3 2 200m
IHETO [Fr7 4 2-3K] 10X 2 Ware a2t
T, wyiiAB Y oA & 2500
Mol & MR E WL S LT IR E A
i fzo MM ONIE L (x=300m, y=1,220m) 3 130k
LhThDd, EWREOLRIER SR Lo, PO
B I I (x=310m, y=1,110m) T{E, EEFHO 5 & REE
GREERNAF~T v HFrI—F 4 » ¥ SRR PER
h (2, FltwBLERe LioahL Tyl o
DEINT, HECHEATL6MNEDEETWE Y as )
A ORISR L (F12), LM RRL .
UWLZ, FORLO MR TR, I T
VrWrRGEE T/ (B3 », #PrLTEOR
e gy~ g I R Ao s (B4, faip
=100m, y=280m) & ©), —H@ oo ) F 4 O OREE
SRS A, WL x=240m, y=130m ~) I v T,
Yas L ORROEANL R, Y—Fovroi
s T TERESERFI A EvRBIIh-TEH
b, FhboffnEiieyFra—Fqrrancl
FTATKA (GEE), Wi, EIAFIAICREEAM
LbnafvHLREShR2ZIES S, MWESETHA
WA DI SE D B LRI 5T o kA
EEha,

HaE e a4 D HOE RS (x=100m,
y=280m) & O ix, EIAEZAISA] RO
{1 Lo Tuwiuniod b b)), Hatk (w792 F
M—opisiE FaemalLibol laid),
EOAEEGTE, F—F o omh e AT 5,
I8 LI (x=140m, y=200m)i2i%, JLariEdsiofEa )
SENHLH P FaiL T, i e Foi S TR
B (G A FIRONHDF Lo — 0N L,
MOBALOEEDRR 2o (7). Shld-T
FR GO, FIREBEMYTHD, LabdEHEW
S TWihOTH LI EMIHH S,
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33 HLTABESLUENEE
331 Fi %
T A SR ER D BT EREE T - 0%, 98
{EFEATHY, BTOHLzR) i+ tdTarsh
o, TIT, Tk T, WHHEEE L,

g VT 3 g

D3K347-3  silty clay SEEHEALLS D, e
L sy

D3K347-5  siltyclay fi{lbiZsshs

D3K348-7  siliyclay L EHoihd

D3K348-8  silty clay  EdEtEHILhd D, maH
L EN s

D3K349-7  silty clay PR ILRSH D, 4

fLdiiles sy
BLE, PREMEAILE A ES s, AL ED 5
NI ks, Zotr7iiE, fiFEgot 7o
ik Bbha,
e, WHRBTRAGILEOEL PR, oz s
TE R, BFRIEIITESd o, L L, oh
SO L, BHIMIZRERETHEEBLNE,

332 F /4B
Line-1 & Line-2 @\ AT, 3K347-1,24 & 3K347
12RO H ¥ TR ERINL 2 (very point A1) (#1).
B @ & 0 bR CAHLS LuniFikiilE b2

3 Fri{EhEREE
Table 3 Manno fgossil species.

species DCCUTence
Caferiseus leptopora +
Caleidiscus macinfvrer +
Ceratolithus cristatus *
Coccolithus palagicus +
Gonfrosapes Doeanica +
Helicopontosphaera kamptnert +*
Ponrasphaera faponica +
Psaudogmiliania lacunoss 4+
Reticulofenestra japonica ++
Reticulofenestra pacifica ++
Rhabdosphasra clawigara 4
Syracoshizera puichra ¥
Uminiticosphacra miralbilis +

dHa



LOT, HEE, KEHIHETEL ABE LT
JbadEHRL, (EAOAFLRLCTHS (B1LE). &
22, Blakii# s adEoh, Fh{bmoffEd Al
ABERCHV. LALNEE, 2IZECARKLEOL O
ELTEwEELRE (%3 5. RoFERiz20TH,
Fr AR BN TE e, o, BRI, LRI
£ & B DT, Reficulufenestra pacifica TH L £ 20,000 %
Thboe

SHEOH I RORRIIOWTIE, G oceanica
PiCidBeElT 52k, discoastresHid { B ot
WIkds, Pl bh, BNLHTHE. C pelagicus
& Cal. macintyrel OEMD 5, FULHMTHATHTET
Bh, TOILE R japenica b B pacifica OEND 5L
HWETE2D. CNEDOHEBEET, P lzcunesaDiso
FEEHT R o9 LRiRAS, Shboadr 7,
R jeponida, R. pacifica WIHMEN, G. oceanica MHIIO
#OMNEELBND. BEFEMA TR, japonica,
R. pacifica Diipgid, IMafii#zTH S (MW, 1978). *
7z, WMEBABFEBTOG. eceanica W BIZ, WO
rpifl E T, SRR T TEER L vy (M, 1980).
Lzt TS 70, WS T SN T HeER ki
HIETEAEELERD,

333 MCER
D3K #3498 C, YOV F {4 ORAEERL,
AMS MDA A A & b VORI L e (4
T 3K349-4-1) - MGESFREIE T DR H, 2640 £ 20mBP
Ll (244),

4, # =
LI b et il g B (RI7) B, 2isatd i
e d bz, AR ORITREOHEE Rart (%
B a

i e e ol ol PSR - 3 TR = g (Y T B
REE R, Jhids#d SR LT, B
RIS L EASRL, £ LI EMEEE @ ol
Hia~iRagtis 0, Zhldisiel Lo gt iy
TaHEBLRE, FLT, £OLICF— MRS
AWEDE D, HEh LS, H2vEmEai Lok
HERCHN T 5. FORICIRBEORYFH < e T
B4, TOPCBELTImBLORI®H LT 00
MARAEOMHROEL DR T =25 2O L 5 ikl
PHRIEERE N2 5Ty d,

OO BRONARENEFNTH S, Mo
Fhzm—FREIEDME, HALEFOHEINCE SR
T & @@ ¥R WEHHZ G % b 5 B8RS Dy FED
#Ec eyl okan=—Rahi-, oo
WTiE, BEAYSETHRERaT=—Th a2, HENH
SRR m RS I, RO B Tid D B At B AGRIK
Bhi. FREEMPEIZEF 2 =7 —T—4Lb 605
ZEHG, JOBERTEI T (e Eilizks -
TWh) RN EECFRCREL LR ERS
(TSR A i) .

BA Lo RF AR F B &, FiERA DA B K e |
THZENT WD e, 500m i EOH MR F diik
Ehb, IRAEERANICEAETLE, BAle
MO EA MBI s T THENIIN 2L S
LETFHHBENEIICHAZ B,

AMis s T, o F A ML E SdT,
BT Ay b shizF Ao —HoRnadfrs hte
Bo K, WHKFANEHE R F 7S L REETE L
ShizFL—PHOROFRNES TS (T4 - A,
1997) o Wiifg b F 7 T ROOL iR A B s W s R
ABSEOYEEIZE D, #2204 FL— | OMIEdai i
Twd (ilf). AfMizHeTE, ZhEoiomis

: g HCHE (vr Lab. code#

o = Ffofp i 15 - .
FrRClE: R A5 T BP) a %) NUTA) comment
e fﬁiﬁﬁ?ﬂ 7 2640120 | 5.04 -5910 | AK#663m

1 MCARU e s 25w T id Libby @ T-3EM) 5568 45 £ 4 0L OwrBP AR 1950 1M L. M- 7

FRTRENG
20 B e g il 1 L £ -0 T d

4

Lo e MR I T3 Nl AR T R PR - v )

Table 4 M Age determination of Caliptagensa sp. by AMS (Dating and Matedals Rescareh Center, Nagoya Universily),
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Fig. 7 Root map based on the submarine observation.
'i-fr“rll-}'i {Fﬁﬂ: l:ﬁﬁ'!i‘-m&ﬁﬁﬁt‘: FoT v ﬁ‘?ﬂiﬁiﬁ?ﬁ‘ff#?h Harmake Mo P METEL FHiAiE %
T d, i, [EOEENSEIIECEEZ?LFFr >R i AREL-1-2 p BIHE F LA 2000,
VRS S DN TV Do BSROFAEIDWTIE, & [ sosris : AT | TChman
DRl F I8! b Y s Te s o g 5 | [T o e [ BKE&1-E + El_f?m Fh== L paz000s
AN Fl—F (AFind FLe—1) AR — T R It F BRENT I
ibdGdiAtds & ({RIRIES, 199G p26 ) L e, B ARSI 1-2 " RERRTE T TEPrrT
MefEfl R T — AR s T vk, Ll i 6] DEK3IT-G ? BREE T TERD 4 230
BT oM e R A o rAMiEER S (AHizd, 1T D3 ? Byl FRILZ 4 230
1997 @ [48). PFENE S o dEEfED 2w, i D61 ) i 7 PEAZ 4 235
i T8 F) - R L B ]

AQUEFELS & 0, ACT L A il S i e O 1 e
V2B A A ERE O e AR e B B D e A R s
Z O T E RS S E ARSI AR - ThwhE I E
B, Lure ) £ DIERIZ TR, BT S
At (MEAE - AHE 1996), &b ulECa s DKL
B STl Ed s od, ITTIHRISEEL,
WO ATIHE G IS KA R R S s LA AT RS
ey o e R 0 VO S i 0 b O 0 T 5 T b Bl T 4
By LT E LA (A EEA - R, 1997). Eaiil
- W e M B A W B Ao 2 22 X 0. el
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10w LG Mok

BLERKTET (13-2-Rfve

IS I T KR ST
LU S R A b RRS g LaK)
a1 LEIRGE-2 Fi By R B 2 TER7 ¢ XK
B 1EKE S22 ? BAMRE TR . 23K
13 DXREIE-7 7 LA B TRIL ¢ 23K
19 ISERSa-t + Shl e < TRILT 4 231
a8 RREHe-2 ki KU AR TR 4 243k

45 L Bk Ef b

Table 5 Samples recoverad and their stratigraphic correlation.
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Bl MBIEROEE, DIK#3 x=400m, y500m, KIES00m GEee MU BUA LG AR T R S B HL 2K #9281

Photo 1 Fractured rock ﬁﬂg’ll’lﬂ‘ﬂtﬁ and E‘S-Cﬂmmﬁﬂﬁ I:DEK # 3“-?,}( w330, y-l.lﬂﬂm. fkﬁ TH5m
=4()0m, y=50m, 800m deep). Photo 2 Living Caliptogena sp. at the eastern edge of Kusoshima

Fnoll (24081, »=330m, v=1,100m, T85m deep).

UL e P A EH R, 2K H08] x-00m, y=280m, A0 T @RS AR 2ICH081  x-3T0m, y=10m. 407 600m
T85m FPhoto 4 Split rock fragment (K881, x=370m, y=10m, 690m decp),
Fholo 3 Dexd Coliplogens sp. (ZKF281, x=00m, y=280m. T35m

deep).
440
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TS MRS Lt 04 4 e AR, 2K #0981 GG TR A = — R B 2ER0SL  x=220m, y=-210m,

x=20m, y=-160m, KBGO AR
Photo 5 Dead colony of Cafipforens sp. covering sea-floor (2RA981, Photo 6 Fragments of calcareous sandstone chimnies (ZK#381,
x=264, y=180, 897m deep). ®=22{m, y=210m, G57m deep).

LT M LA B R A s ISR AT TGS DIKEATALTI SRz ¥ S B4 Reficulofencstra
Eome ) A 4 O A SIS, 2K 4981 x=220m, pacifice (D3K347-1,2) O¥ESIGTIL (22000045
y=-210m, K B90m Photo §  Nanno fossil Retferdafewcstra pacifiea (2bowt 20,000 Gmes)

Phote 7 Standing. calearcous sandstone chimney, Fragments of (DEK3T-1, 3,

chimnies and dead Caliptogena sp (2K #9581, x=220m,
y=210m, GI0m decp).
4875
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