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D2-R2: ££:>98 vol. %D FFEHHE CLOEOREAZELHRE L -LZRETH S
2N, AT 0.1-02mm OBGRIRO I T v aANEENTWS, ZRBIFEERED
LRI L TODR, BT amE DR C, HEEEO LD LV HfETH D,
D2-R4: MgO 73 6 W% DR 0~ 7 Ry T VIR ERETH D, ZOEalis HETHE
NRESNTEY, HEFESLERUS Zr RINOLRET, BEETERENTZHO
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DODHFTHoEBRMMER LD THLZ ENbNroT-,
D2-R5, -R6: HifHEE A > >RG4 OB A RS (—71% Si0,) Th b, FEAC
REHIE D RO D 08, AETEES & L TRIE IR,

D3

HIF:12 A 12 B OK), 35T« A 2007 Z ElosMARE, 5 A I AL Lo
i, KT : 402-355m, #AF>300kg, MESNTRY, 1TLALEATHS L EBDR
%o KEEDIET (69 % Si0,) & B %L (60 % SiOp), ZiE7 1 v 77 (49 % SiOy),
ObsidianR 15 73 —{E£REL S Au 7=,

D3-RL:® £ U ia L TWORWBERE 2 B A TECE (69% Si0p) . HHEN LD,
HEMO22<GA L, 7V T hREa LB e a2, nkex<,

D3-R15:A 77 47, kit [ CHERAG DR 2R OB a6 Th D,
D3-R16: REE DOJEDN R ENTe, e bRER low-Zr L5 (49% SiOp) . HURHEE
% 3%, N TUfE SNEAT D, BEBEAITTNTh T o LR E R L,
RESTOHBEZEL TV D,

Nl v ¥d D2, D3 DEALE, Jed L AN 2000 DX A TIZBWTH LT
FIETITE =L BIEREIN o, Lo T, AIRADINT ITEMEOEKIZLD G
DEEZHND, SRIOHMED S TIVTF ¥ o RV EHNET, 2105 ORAHERE A,
B OAIZMERB L OMAEFINVT T2 BB > TWAZ ERERENT-,

D4
AW 12 H 12 B OK). BT 8 A I AMROEMORE, A : 805-653 m, #
7 >300kg, KEDEA (—76%Si0,) &V EOZ LA (54~58 % Si0,), BEAIFXA
AHINT T OA (BN TNA)ITHTHAL, YU IO T5%H1#% & ZU,
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B AB OE LR, RIEAL EBITARDHED NV ZLEEND, AFIT
BEOLDOLMEENTLOOEEREH5H, BAEAIXIZEAERONT, DEOR
FEABNBE NS, AROFRRBALALND,

D4-R2: Y L7 A NEDOEHES 1A (opx 1%, cpx 0.7%, pl13%, mt 0.4%) TH v, ZH
KBEINT IO VLT A ML L D20, REE ORENR I TWD,
D4-R6: A, 76 wt. % SiO;

HIF: 12 A 13 H (&), % : AI A7 ZALAIONEE, K : 904-735 m, &
>300kg, WVT TEEXIZE AL EE, FLEFE AT A= R—=LTCWEETIINHD D
EDIFIEID L ADNY 2000 DX A 7 THER I Tz, ZD7) N Ly DX R EEDN
THREINTWER, ZOE, 51X EIFO@RHFIZ 20kN ORI R 100, BEY 255
XN, BRI LD, EVIITERLER, FLyUAKKTERECREINESZ, R
Ly DITIE 300kg ITVVEA DB A TEBY, AAlE~v oy Hora—T 4 7D e A ETE
WETERIEfA L X CThoTe, 1ZFH—RAEMTHLD, —OOBEHOEHELIH -
TEiboLtEbnd,

D5-R2, R3, R4, R10: Zi 6 DFEAIXIZIER UAHALZ LTV 5, SiO, 2% 69—70%, MgO
~1%D, HIEAT A VA N Th D, BEmIIRITHE A, BAVE A, BHE A X ORERL,
INHOEAITRLVT 4 3BIOLAN 2000 DX A 7 THNT ZHEMONEER
FOINTIZEIZBWTELBESH, RIEN DO TH-oT,

AFRF:12 H14 1 (1), &9, BREL, 3EI Ny P05 bo—mH, 730 45
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the SPT 0 B A X AV R HANE, KT : 832-677m, #E—100kg, Kl v Ik
XY= (—15kN) AElEld -7z, A A 100 e BRERI S L, BAaORIRIE

AESTEY, ZTO—HIZMn 2—T 4 ITRERLNDE N, MOEIZIFALNRND
ED, BHEEZ I T vy a L TCEXRELDEEEZLND,

D6-R5, R7: BAIX Y 1 76% < HWVOHEADH DT, D4 (B A I AEIL)D H DIT

HELLCTWD, MERNSTEAIADNLT TOHO L IHBRICE R 5, BRENT &
2, AT KREW -3 rF) ORBAEYMREVIAENTHD HONRD
5o FT7, AEOOBEA LY —TIER<, BoJKOOREEZREDBIERO X 9 12iFn
STWVWDHIZENHD, HEHAEDOEITI DL OBALFRILUT, Z0HONLEER,
LY, B, VEORGBHIEM TH D,

D6-R11: B4 GHE L - REAUAEM TH 5D, MAIZIZ 61 % SiO, DIV T T VT
VZILATH D,

D6-R5 DOIHCA L, FIICEA SN TWELZIIADE-R1L L PITEE Lz X 9 22
U REE D 3% — 2 ZHio,

HIF:12 A 14 B (5) 5T 85— A I AUEFFE P O B O /N O HURHE, /K% : 760-638
m, #E—100kg, bt 2 — AV A ¥ —|L 2 RKOINT7ZH F Ly VRKITEE TH -7, T
AT%ET%D,%Eﬁmﬁmiwﬁgﬁﬁ%ﬁhfwé(w@%yfw&*wnéu
D7-R1,R2,R4: 'V 1 —T76% Diftklie, #—A I AMpLoO®EA (D6) & H0T b BEd,
ﬁ#ébﬁ%éﬁﬁﬁ%ﬁkhkﬁbo_®@Ek%*,% A AR, A A
T T O—HRATO K ILERDFRDIINTH D AR R XD,




ARF:12 H 14 B (1), 5T AIZABAT 7 oddblEIcH HmE D, KIE : 754-614
m, RE—200kg, KRES DT TCIFDOEA, v~ Hra—T 47T 0brHlEA. Hifit
7R, MEEZE TR L35 heterolithologic 78 KINABCE BRIV NT-, e~ A
YaA—=T 4 I MBAIAKREO O D e B s 0, M ETCERERE ST A
YA MO 2FENDIR EHRBI SN, L L, sl TIEEb S,

D8-R1, R2, R4, R7: 3 ~XT—56% SiO, DZ A Th o7z, T HIIRTEAIZE AR
A Z IS Th 5, REA S EREA N E S > TV D, SEEAG DRI,
20O LRYE A, ROTEAA, BEERIE, BAME A T, BARVE A I3 EAUTHEL (—1mm)
THREBEDOBENYS>LONRH D,

D8-R8, R9: #¢ AT K& &N Z 5L KITHI» T\ 5, sorting 2% 72 CTH D, 1FIE—
2L ORSEERR SN, ATEA-I1EL, FH—, H - AIRMEEO L O & (X
¥ D, BEEOROMRI O HENE A, RHEA, 8T X VEMNBIE IO, ARkE
K<, B AEDENS, D2°D3 LFELR, AIADALTIHRTHL LEEZ LI
Do

KA A TIEEFE S DN < DB AL B R RS FIBE STV 5 O T 2 IR e HEFRR M (K
I K ICEHEED V) EBbbhd,
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> | Sy

T = ¥ il

. —

HFF:12 H 15 H (H), /MEBRITHEHRE L, ST - SEALEM skm, BENS —D
HOWEDOEE D, /K% : 640-561 m, #8&E—200kg, KEIZEIIN=DIE, &I,
HITANKELSEE LT-Aa ) 7 b, La»L, ¥ <o KL vy D13
IZBWCRBEZRBAONPERRENTZDT, D9 OEA LT TANEELIEZRATHD &
Bbhhsd, BMN20X, I V061 rFrlBz spRACHEAERG O A2 S
ALTWLHZ ETHDH, 1IN, FfFeBan2—3#, ZREOTr v 7 )3 21
(D9-R10), ZHaH LEHDN 1 (D9-RI) 1TV vo T, Jembdb b,

D9-RL: h 7 f, RHA, HEEA, REA, BEML M ETIxERE & ii#
ENTW, BTAEOTAYA M THLAREME D H D,

D9-R3, R5: A1, BEfHAG DY IIRIEA, RTHEA, MG, BEkiL, REAIX
HTADHENELL G, RaRallRbETRESN TWEOREN, #E
£ DFERDFFEE, D9-R3 1% 74.3 % SiO,

D9-R6: RYERA Y T, >5mm DXL IR REffol v 70 A%/ LT 5,
N T ADEMOKEEIIHIELTELT, B/ UANLTHRVAENTRTH S,
HEh OB, T oa, fEA, B, BEA, BEE, REAIL R
5 [FlkE, iz &z,

D9-R9: BEME DL IA, B, T ua (FTEE), HibEn, fRlEA,
D9-R10: Ll (52.0% Si0O,), BRI v T v, HAMELG, BLXOREATHIV T
VAT 2mm ORI DL H B,

/%

Y m—

12 A 15 H (H), %A SEEGH 3km OFE £ D, K% : 574-320 m, #3H:—200Kkg.,
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WE—550m»nH180° OFMEIIEIWZTEAELTZY RNiedoT-, LMLK
mOAaY T L 5emOBAN—EEIENTZ, A2V TIE—20 cmDOFEFEOL
DOPBIRFEREDO D ETWNANADH L, RENTIIHIH, ZTHOIT DL TV THES
TR, RERBDITIOENT- LD BRFEREEZ LTS, TOHTEHMHLT,
EE L TOLEBEI L CTORWVERIZHER IS, ot & s RN aeRia L
72 7 ANBBES TWLOBRBIREIND, BagT TRBICHEAESNTZONE L
7200,
D10 DAY T, B Trfa, HREA, REAZHEE L TR OZERE (~49 %
SiO)Th b, i FTIE, BWmERBRTDHEI R, BiROD T U mARBlEIN5,
ZOEEVIIKFORY T a—rThD EEDNS,

l T T,

Rt
D11 N, ¥
12 A 15 H (RH) Fth, RXURNE, MR L, 50T BEM, JLdbias 2km O&EE D,
KPR 470-295m, FAE—200kg, 95% LA LA TH Y, Ra ) TRoLREDE M
BAERRE 1TV > TV, BAIZE AT, AIZABATIOLDICHEEL TS, 1%
TR DO b DR L, KREDHEER (?) ZBATNDLZ RN D,
D11-R1, R3, R6: ki i T 5, Bl G OEIIR A, BA A, REA, &
BILTh D, RHRAIIHT 7 ADUAEMNLL, MEINTINEER~T, DI1-RL, R3 D
Wt % SiO, IZE 2741 62.6 % & 63. 2 %,
D11-R7,R8: A2 Y7, w77 w72 &ZIlidE (57.1 % SiO,, 5.1 % MgO), >5mm @
Hbi7e 71 v 7 a0, HENEADKINERE RO v 7 v A GaT 5, 2RO HERE
fi, YEOREA, B LEREA, BEELEE T, BMiA A bEE, DI-R6 O
Za TR, D13 OBAIZHELT 5,
D11-R10: #E#EA 221 (60.5 % SiO,), RHRAITMAE SN TS, AKICEITEY O
XORBUTUHBD D,
D11-R14: LA (48.6 % Si0,) T LD A = U 7 L& HEFEAE O CBE i D FEWR Y
Wi d, BEmMAGDOREIE, o7 oa, BAEA, BLXOREAT, RGEA &/
PonE K<, BHEAF EREAMBHIHE LTI VT TH D,
D11-R16: REREINE, SEOT T 4, HiEA, RHEA, WJ7-REA,
WeSkI 2 BEdh & 4%, D11-R14 LB G DO BREADHBLE B2 5,
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D12 sesieiidbrrrrinin g

12 415 0 (H) %, KRRk, WOLR L. BT BEI LT 7 Odniu O NEE, DI
DOXED I NT TREZ BT D, KEGE : 642-482m, Faf—200kg, FHIZHE\~ 2 T
aA—T 4 T ERTTEEE LIRS (R—7 D), bkt 235, 2
NETORLYy YT AIMN a—T 4 VRO Te 2 ENBBEOHN
[EEIOERIKE Th D AREEN KR E WV, 2EoiTTEHL2 bWEHL TS, & T
LT D0, ZO®EEVIIHNT TREROIE I NT T IR OISR X
Thbd, ZOERKETLELEINT ZRIZHBEL W bDOR~ I ~IZE > THD
EFsiont Lz, 7V F ¥ om0 KA MER W Tl Z oY O
TICHUERR RO R D b OBl SN D,

D13 .
HEF:12 H 17 B (K), —BHEW IRV H Y, FHi 73 0 3Bts, BT : BEO
AL 10km #icd A 2 F o REER S E E D, D9 O S 512 5km FALH, EX
577-476m, RN 7- 0 BAAlElE o7, i : —60kg, 1 & TRtk H D HANEA
SREAOEREGTERA (A2 ) 7 TlERW) 28 98% TR R A 2 U 778 2%FLE,
=R — FR—H T, EROEELRD,

D13-R2, R3: #f7, BT, —1mm Dh I HmEERAE (—5 mm) HabEA, &
FEA, BHRAB X OSRNG0 5, REAIIET TWD L5 sz 25,
D13-R5: #%f7 (72.5 % Si0O,) 7278, BEMGICZ LW 9z, it &S I R
Do 7 VT RREA L BRNE A R,

D13-R8: Zilem., ®GHEA, HEWEA, BRA, M7 a4 GERFIz—M),
D13-R9: ~ 7 %7 v IEA (57.7 % SiO,, 5.5 % Mg0), R2,R3 & [f] UBEbfAA &
b, WITT-RHEA SHRLO D v T A DRI,

D13-R11: SERED LKA (A8.5%SI0y), T 4A, REA, HENEA,
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D14 =227
HIF:12 H 18 A (k) #EREL, ZOHD3EOD RL vy POFFiO—EIH, BT :
SR, RS :953-738m, M7= DL —EIDI, £ 200kg DAY 7RIS T,
Z¥ib72 woody scoria 2> HHE VR L TWARWELDETH D, &EERITIHED R o
V7 a—rThahtk, ZllEo7ay 7 b8l B, SETTIE, 7V 7 RRRALTE
SRV T L, BEBINTFREAEEH ORIV TO2ERH S L9, IR
FEFFOAY TIX, 28D AV NMIAEMBNBE SN A A Z o TW\Wbd, Ik
[ZT A A 1 (63~66 % Si0) T 528, H%HEDITH MgO M,

D14-R1,R6: 5 A Y1 b (~66 % SiO;, 1.2% Mg0), 7 V 77l Ef, HpEa >R
WA, REEREL

D14-R4,R9: T A A 1 (~65 % SiO,, 2.3 % MgO), flf Sn/=fK A, HApNEG S 1F
ERIEOR TN, BEERIL

D14-R11, R12: % [LIZ5(63 % SiO,, 1.5 % MgO), 7 U 7 7aptE A, B f, R 76,
Wesk, R12 1XHER AT T ANREL T D,

D15

HEF: 12 A 18 H (K). 35HAT: BES 35km B EOREE 0, K : 791-584 m,
WE~100 kg, Lila—Z e DEaa i (K2 13.5kg) BERIS iz,

D15-R3: opx-cpx-pl andesite (56.5 % SiO,)

D15-R4: olivine basalt (50.9 % SiO,), HAME A, WEkHLA 5< 2V, 1—2mm D7
> T B,

D15-R7: olivine basalt, > & D HEHEA 2 & T,

D15-R8: tholeiitic two-pyroxene rhyolite (71.9 % SiOy)

D15-R9: olivine-cpx basalt, HAHEE A IIHLBI T 5mm (2% 36 L5,

D15-R14: olivine basalt (~49 % SiO,), # > 7 o AlXHkL, Wl HEANE A 2 & T,
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D16
HEE: 12 A 18 H (K). %7 : BEALALTE 6km > > 7L F % %)L seismic profile
R OB E Y, AT 603-343m, KLy D472 0 72 Lo 12 & A LT, # 5t—50kg,
BE LA, BEAITREAETHY, ML 9 IC/R 5,

D17

HIF:12 H19H OKR) WRE L, 5T BERMEE 2k mMOEmED, &S 1902 4
DO K HT & B2 SN TWD, K 594540 m, KL v UNERIEIZHD) > T
DIRDINIT, Ry DI & EICTE 7228, 1T E A ER TEAIIRE VI L,
T E~50kg, WOHIZ EOBEED L IIZ/PNANRAS TNWDLREE, T 50\ IHRERHT
ZNAIR=RIVT 4 DOIFERR OB TIZIRNTES 9 D, /INIIEHE A 2N H LD (—30%)
BT =

D18
HEF:12 H 20 A (@), MRARY <R 72h, FRITPIC Ny P& 2 [EEB 72
ST, BT BEOK 3k mPEHFOWIEIZY v RICH LI/ NN A TS, £D
HILOEOL D (BEBORET 5km), HE i, WBEOHKILO—2ICb R0, R
Ly P ULIERER, ko< A2 7a—ro X5 Ths, skmdbkoZo U v odk
BT LR L L D222 Y TARRESA TS (D10), A : 1010 m, 4720 [k
h ETENSTZDS, #E<10kg, Monolithologic 72 A = U 7 RIS #v7z, FETHEE DMK
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Wdense b Db H D, JIADOENR AL —ThHEBIL, KHTEHLENLTHA
Do

D18-R01, R03: basaltic scoria (~49 % SiO,, ~6.4 % MgO) #iihE D H v T 47, HpEA,
MEA

D19

HEE: 12 H 20 H (&), %PT: SEEEHE 7km OFFE Y, LR L 72RO &
Bbbid, KiE:1068-1012m, #E—100kg, S LKDA = Y T L#A N KED
ZEHOD TS, EHELHBEEIRRKREEIDOLOMN 20kg < BT, BHONA E—
XN ORI 72 @Z8H A Ry D LTS TH D, —20O KLy U THRULE EHWLAN
FIEFREIIN > TWDDIXZ NI T, FEFITEHIGRY, Mi2iE, 30k g b dH 5%
HOWET 1y 7R, BIKABEE DT HRIEN > TV D,

D19-ROL:  EEAHICZZ LWRECE (72.6 % SiOy), A5 A, HaEA, RHEA, BRI,
WREINAREEAT D,

D19-R03, R04: A (69-71 % SiOy), kA, HAMEA, 7 U 7R EA, BERIL,
D19-R10: #EHEA LA,

D19-R11: #¥EA %1% (55.7 % Si0y), RI7HEA, HAME A, REA, BEIL
D19-R12: Xi’s (513 % Si0y), W7 A, HEHEA, REA,

D20

HEF:12 H 21 B (), #WERE, FRICR > TO LETWRNRELE N L A
TRLyYT5, 1ZEAEYTD 2L, Ry VHIEFIHOMERE L, HVE
FEAHTERINT S, ST B S R L, K : 1211-1167 m, —5cm O/ LAHE
L2 SN BA D 2 HERR SN D A, F—R EEETIIO>~D) & L-aHR
OHIFEE L T THEMERHIEO SEIVT 7 L3RI TH 5, RN S EOE Y
THEbh Wb EEZLND,

D21

AEF:12 H25 0 (OK), BT : BRI OBEE VT Z Odbdisk, K% : 640-577 m,
BB —50kg o FHNH—ARR— KT, ZAIZABALTIICBNTHEAT L b
TWEBDICHEEIL TV, BEADOH L X035 40%, ZlAaD7Tay 7, ZREDT
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2y 7 N\ F Do, FEVEKADLFHITWNSTND, TILhDEERR LN
COEmEVITESE R—L2D X970 TIEe L, B EL R IRTH L DI1T 7
LD BT ZIKEIOIUED—ETHLIN?2 ZOEEVNINVT TEELTH L, B
B HNVT ZIXFEBRIZIEDNR O REVWEDTh o722 LT D,

D21-R01: #HEAT A YA H(67.6%Si0y), RIMEA, HAMEA, RHEA, BEE,
D21-R09: > 7V AITFESRICEE, Olivine-cpx basalt

D21-R10: cpx-pl tH (74.8 % SiOz), REAIEZ U T,

Pl (Clear- Pl (melt-
type no. Sample powder trace major Sample Ol Cpx Opx rich) rich) Opaque note

D 45  D9-RO1 D9-RO1 + + + + + magmatic enclave, calcite cemented
R 46 D9-R03 (@] O D9-R03 + + + +
D 47 D9-R05 D9-R05 + + + +
D 48 D9-R06 D9-R06 + + + + + magmatic enclave, tuff
B 49  D9-R09 D9-R09 + + + Ol->calcite
D 50 D9-R10 @] - D9-R10 + + + + + heterogeneous GM
B 51 D10-R01 (@] O D10-RO1 + + + Ol=skeltal, Cpx=hourglass structure
B 52 D10-R02 D10-R02 + + + Ol=skeltal, Cpx=hourglass structure
B 53 D10-R03 D10-R0O3 + + + Ol=skeltal, Cpx=hourglass structure
B 54 D10-R04 o O D10-R0O4  + + + Ol=skeltal, Cpx=hourglass structure
B 55 D10-R05 D10-R05 + + + Ol=skeltal, Cpx=hourglass structure
D 56 D10-R14 D10-R14 + + + +
D 57 D11-R01 O O D11-RO1 + + + + magmatic enclave
D 58 D11-R03 (@] O D11-R03 + + + + heterogeneous tx., Ol is in mafic GM
D 59 D11-R06 D11-R06 + + + + /enclave/
D 60 D11-R07 (@] O D11-R0O7 + + + + + r-zoned Opx
D 61 D11-R08 D11-R08 + + + + +
A 62 D11-R10 O O D11-R10 + + + + + Px-PI xenolith, magmatic inclusion
B 63 D11-R14 ©) O D11-R14  + + + + heterogeneous tx.
D 64 D11-R16 D11-R16 +
D 65 D13-R02 D13-R02 + + + + + heterogeneous GM
D 66 D13-R03 D13-R03 + + + + +
R 67 D13-R05 - D13-R05 + + + +

68 D13-R08 D13-R08 bad thin section
D 69 D13-R09 (@] O D13-R09 + + + + +
B 70 D13-R11 o @) D13-R11 + + + + Ol inclusion in P, intergranular GM
R 71 D14-R01 D14-R01 + + + +
D 72 D14-R04 D14-R04 + + + +
R 73 D14-R06 (@] (@] D14-R06 + + + +
D 74 D14-R09 (@] (e} D14-R09 + + + +
D 75 D14-R11 D14-R11 + + + +
D 76 D14-R12 (@] (e} D14-R12 + + + +
D 77 D14-R18 D14-R18 + + +
D 78 D15-R03 (@] (@] D15-R03 + + + many sieve Pls
B 79 D15-R04 O (e] D15-R04 + + +
B 80 D15-R07 D15-R07 + + +
A 81 D15-R08 (@] (e} D15-R08 + + +

82 D15-R09 D15-R09 bad thin section
B 83 D15-R14 o o D15-R14 + + +
B 84 D18-R0O1 D18-R0O1 + + + Ol=skeltal
B 85 D18-R03 (@] (@] D18-R03 + + + Ol=skeltal
B 86 D18-R04 O o D18-R04  + + + Ol=skeltal
B 87 D18-R10 (@] (@] D18-R10 + + + fresh GM
D 88 D19-R0O1 (o] (@] D19-R0O1 + + + +
D 89 D19-R03 (@] (@] D19-R03 + + + +
R 90 D19-R04 o O D19-R04 + + + +
A 91 D19-R10 D19-R10 + + + +
D 92 D19-R11 (@] (@] D19-R11 + + + +
B 93 D19-R12 @] (@] D19-R12 + + +
D 94 D21-R01 (@] (e} D21-R01 + + + + +
R 95 D21-R02 D21-R02 + + + +
R 96 D21-R05 D21-R05 + + + +
B 97 D21-R09 D21-R09 + + + Ol->saponite
R 98 D21-R10 @] - D21-R10 + + +
D 100 D11-R0O8 D11-R08 + + + + +

29 26 revision: 2003.6.26
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R/V Kairei KR02-16 Log
December 10, 2002
1400 Left YOKOSUKA JAMSTEC pier for research area.

December 11, 2002
0600 Arrived at research area (off Sumisu shima)
0615 Released XBT, (31°-22,8728N, 140°-08,2359E)
0934-1105 Carried out MNBES mapping survey.
1235-1416  Carried out dredge haul. (D-1)
1420 Proceeded to SCS-1 point.
1746 Launched AIR-GUN
1755-1759  Veered out streamer cable.
1802 Commenced towing proton magnetometer

1847 Commenced SCS survey. (SCS-1)

December 12, 2002
0445 Finished SCS survey, moved to D-2 point.
0630 Recovered proton magnetometer.
0636 Recovered streamer cable.
0646 Recovered AIR-GUN.
0803-0958  Carried out dredge haul. (D-2)
1050-1240 Carried out dredge haul. (D-3)
1325-1516  Carried out dredge haul. (D-4)
1528 Commenced towing proton magnetometer.

1630 Commenced MNBGS mapping survey.

December 13, 2002
0600 Finished MNBES mapping survey, moved to next dredge point.
0700 Arrived at dredge point. (D-5)
0718 Recovered proton magnetometer.
0731-1042 Carried out dredge haul. (D-5)
1043 Launched dredge.
1046 Suspended dredge operation due to rough sea.
1049 Recovered dredge, then moved to SCS start point.
1304 Launched Air gun.
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1309-1314
1315
1404
1925
2136

Veered out streamer cable.

Commenced towing proton magnetometer.
Commenced SCS survey. (SCS-2)
Finished SCS survey. (SCS-2)
Commenced SCS survey. (SCS-3)

December 14, 2002

0150
0247
0501
0713
0720
0729
0738-0912
0945-1119
1256-1422
1431
1506

Finished SCS survey. (SCS-3)
Commenced SCS survey. (SCS-4)
Finished SCS survey. (SCS-4)

Recovered proton magnetometer
Recovered streamer cable

Recovered AIR-GUN

Carried out dredge haul. (D-6)

Carried out dredge haul. (D-7)

Carried out dredge haul. (D-8)
Commenced towing proton magnetometer

Commenced MNBES mapping survey.

December 15, 2002

0217
0700
0708
0720
0745-0922
1003-1146
1252-1410
1437-1600
1607
1643

Finished MNBES mapping survey, left Sumisu area for Tori shima area.
Arrived at Tori shima area.

Released XBT. <30°-31.0018N, 140°-24.2237E>

Recovered proton magnetometer

Carried out dredge haul. (D-9)

Carried out dredge haul. (D-10)

Carried out dredge haul. (D-11)

Carried out dredge haul. (D-12)

Commenced towing proton magnetometer

Commenced MNBES mapping survey.

December 16, 2002

0215
0706-0719
0725

Stopped MNBES mapping survey, commenced shifting to westward.
Carried out figure eight running.

Recovered proton magnetometer

37



0733 Launched AIR-GUN
0735-0739  Veered out streamer cable.
0854 Commenced SCS survey. (SCS-5)
2033 Suspended SCS survey (SCS-5) due to rough sea.
2039 Recovered AIR-GUN
2055 Recovered streamer cable.

2125 Commenced MNBES mapping survey.

December 17, 2002
0530 Finished MNBES mapping survey, moved to next dredge point. (D-13)
0730-0911 Carried out dredge haul. (D-13)
1000 Suspended dredge due to rough sea then commenced “heave to”.
1745 Finished heave to, proceeded to MNBES point

1855 Commenced MNBES mapping survey.

December 18, 2002
0641 Finished MNBES mapping survey, moved to next dredge point. <D-14>
0730-0923  Carried out dredge haul. (D-14)
1026-1204 Carried out dredge haul. (D-15)
130-1436  Carried out dredge haul. (D-16)
1553 Launched Air-gun.
1556~1600 Veered out streamer cable.
1618 Commenced SCS survey. (SCS-6)
2120 Finished SCS survey. (SCS-6)

December 19, 2002
0058 Commenced SCS survey. (SCS-7)
0600 Finished SCS survey.
0620-0702  Carried out SBP survey.
0704 Recovered AIR-GUN.
0709 Recovered streamer cable.
0736-0959  Carried out “Piston Core”. (30°-39.6N 140°-55.7E)
1304-1415 Carried out dredge haul. (D-17)
1504 Commenced MNBES mapping survey.
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December 20, 2002

0610
0732-0925
1023-1208

1326

1352

1400

Finished MNBES mapping survey.
Carried out dredge haul. (D-18)
Carried out dredge haul. (D-19)
Launched dredge.

Recovered dredge.

Suspended dredge operation due to rough sea, then commenced heave to.

December 21, 2002

1500
1610
1612-1805
1810

Finished heave to, commenced move to D-20 point.
Arrived at D-20 point. (30-25.4N 140-27.35E)
Carried out dredge haul. (D-20)

Commenced proceeding to Manji seamount area.

December 22, 2002

0400

Sea rough, commenced heave to.

December 23, 2002

0400
0725
0737
0740-0744
0827
1852
2318

Sea rough, of finished heave to, then proceeded to SCS point.
Reached point and released XBT. <32-16.1852N, 138-27.9972E>
Launched AIR-GUN.

Veered out streamer cable.

Commenced SCS survey. (SCS-8)

Finished SCS survey (SCS-8), then shifted to WNW-ward.
Commenced SCS survey. (SCS-9)

December 24, 2002

0346
0702
0707
0747-0823
0846-1016
1201
1206-1208
1226

Finished SC survey (SCS-9), shifted to west ward.
Recovered AIR-GUN.

Recovered streamer cable.

Carried out SBP survey.

Carried out Piston Core.

Launched Air-gun.

Veered out streamer cable.

Commenced SCS survey. (SCS-10)
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1712 Finished SCS survey. (SCS-10)
1720 Recovered AIR-GUN.
1727 Recovered streamer cable, then proceeded to Tori Shima research area.

2340 Arrived at research area, commenced MNBES mapping survey.

December 25, 2002
0410 Finished MNBES mapping survey, then moved to SCS point.
0725 Lunched AIR-GUN.
0727-0730 Veered out streamer cable.
0753 Commenced SCS survey. (SCS-11)
1218 Finished SCS survey. (SCS-11)
1228 Recovered AIR-GUN.
1233 Recovered streamer cable.
1325-1554  Carried out dredge haul. (D-21)
1600 Left Tori shima area for Sumisu area.
Sea slight.
1844 Commenced MNBES mapping survey.
2134 Suspended MNBES mapping survey due to rough sea.

December 26, 2002

0700 Suspended today’s operation due to rough sea, then left research area for YOKOSUKA.

December 27, 2002
0015 Arrived at YOKOSUKA Section4.
0900 Arrived at YOKOSUKA JAMSTEC pier.
Completed voyage KR02-16 .
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Dredge No. 1
2002.12.11 12:24-14:15
Latitude (N): 31° 25.25'
Depth (m): 1045-865

Longitude (E): 140° 07.04'

Dredge Samples

Mn coating sizeY sizeZ wt. %
sample No. alteration thickness mm size X (cm) (cm) (cm) weight SiO2 rock type colour shape phenocrysts vesiculation
D1-R0O1 fresh none 33 27 20 16kg 68 dacite gray aphyric, cpx>opx, pl, mt <10%
D1-R02 fresh none 20 18 17  21kg dacite
D1-R03 fresh none 33 20 13 11kg dacite
D1-R04 fresh none 29 22 29 16kg dacite
D1-R05 fresh none 28 24 19 17.5kg dacite
D1-R06 fresh none 20 15 12 5kg 60 fresh andesite? porphyritic, cpx, opx, pl, mt 0%
D1-R0O7 fresh none 22 18 11 4kg fresh andesite?
D1-R08 fresh none 22 17 10 5kg fresh andesite?
D1-R09 fresh none 22 19 12 4.2kg 52 basalt pl rich, ol, cpx <20%
D1-R10 fresh none 18 12 11 2.5kg 53 basalt pl, +ol well vesiculated.<30%
D1-R11 fresh none 15 12 10 1.8kg basalt
D1-R12 fresh none 18 14 7 1.2kg basalt
D1-R13 fresh none 14 12 10 1.8kg basalt
D1-R14 fresh none 14 10 9 1.5kg basalt pl-phyric <20%
D1-R15 fresh none 17 12 10 1.8kg basalt pl-phyric vesiculated
D1-R16 fresh none 12 12 8 1.2kg basalt
D1-R17 fresh none 13 11 10 1.3kg basalt
D1-R18 fresh none 11 11 7 1.1kg basalt
D1-R19 fresh none 10 8 7 0.7kg basalt-andesite pl-phyric vesiculated
D1-R20 fresh none 11 9 8 600g 67.7 dacite aphyric, cpx>opx, pl, mt vesiculated
Dredge No. 2
2002.12.12 (1/3) 7:43-10:00
Latitude (N): 31° 25.66' Longitude (E): 140° 05.94'
Depth (m): 961?-791

Mn coating sizeY sizeZ wt. %
sample No. alteration thickness mm size X (cm) (cm) (cm) weight SiO2 rock type colour shape phenocrysts vesiculation
D2-R01 fresh none 13 11 8 1kg 52.5 basalt black subangular pl rich, ol, +cpx none
D2-R02 fresh none 12 11 6 1kg 53.5 basalt black subangular aphyric, pl, +ol <20%
D2-R03 fresh none 10 9 5 0.5kg 52.5 basalt black subangular pl-phyric, ol, cpx none
D2-R04 8 6 5 250g 51.3 angular pl, ol
D2-R05 fresh none 20 18 16 1.5kg 71 pumice gray angular cpx > opx, pl, opaque, no qtz
D2-R06 fresh none 16 14 13 2.7kg 71 pumice gray subangular cpx > opx, pl, opaque, no gtz <20%
D2-R07 18 13 13 1.2kg pumice subangular <40%
D2-R08 fresh none 17 10 8 7009 pumice gray subangular
D2-R09 15 6 6 0.5kg pumice <50%



D2-R10 fresh none 11 9 5 0.459 pumice gray subangular <30%
Dredge No. 3
2002.12.12 (2/3) 10:47-12:40
Latitude (N): 31° 28.69' Longitude (E): 139° 59.63'
Depth (m): 402-355
Mn coating wt. %

sample No. alteration thickness mm size X (cm) size Y (size Z ( weight SiO2 rock type colour shape phenocrysts vesiculation
D3-R0O1 fresh none 25 21 18 8kg 69.4 dacite gray subrounded pl, cpx>opx, mt, no gtz weak, flow structure
D3-R02 none 18 15 11 4.5kg dacite gray rounded aphyric none

fresh (only
D3-R03 inside) film 25 17 16 7kg lapilli tuff brown rounded
D3-R04 fresh none 29 23 18  5kg pumice black-gray rounded
D3-R05 28 21 18  6kg pumice gray rounded <80%

highly
D3-R06 altered none 24 17 12 5.5kg gray subrounded weak
D3-R07 22 13 11 4kg tuff breccia gray subangular-subrounded none
D3-R08 none 20 13 9 3kg mudstone brown-gray rounded none
D3-R09 fresh none 19 11 12 1.5kg dacite gray rounded aphryic <10%

altered
D3-R10 outside film 9 8 5 <0.5kg dacite gray angular pl none
D3-R11 film 16 10 9 5009 pumice 70%
D3-R12 12 11 8 5009 pumice rounded <50%
D3-R13 8 6 4 3009 banded pumice gray-dark gray  subrounded 10%
D3-R14 fresh none 10 8 8 300g 60.3 pumice dark gray angular <30%
D3-R15 fresh film 9 6 5 2509 obsidian black subangular pl, cpx>opx, mt, no gtz <20%
D3-R16 fresh film 10 9 8 5509 49.2 basalt gray subangular pl, ol, cpx none
Dredge No. 4 Daini Sumisu Knoll
2002.12.12 (3/3) 13:18-15:15
Latitude (N): 31° 05.17" Longitude (E): 139° 54.41'
Depth (m): 805-653

Mn coating wt. %

sample No. alteration thickness mm size X (cm) size Y (size Z (weight SiO2 rock type colour shape phenocrysts vesiculation
D4-R0O1 fresh none 25 21 20 10kg 57.6 andesite black angular pl, px none
D4-R02 fresh none 15 7 6 1lkg 57.6 andesite black pl, opx, cpx, mt <10%
D4-R03 fresh none 17 12 10 1kg basalt-andesite black angular pl, cpx? none
D4-R04 fresh none 18 11 7 1.1kg andesite black subrounded pl moderate
D4-R05 fresh none 13 10 8 750g 53.6 andesite black rounded pl, opx, cpx, mt weak
D4-R06 fresh none 14 9 9 900g 76.1 pumice white subrounded pl, gtz, +opx moderate <30%
D4-R07 fresh none 29 24 20 6kg 75.8 pumice white subangular pl, gtz, +opx 30%
D4-R08 fresh none 12 10 8 5009 76 pumice white subangular pl, gtz, +opx 30%
D4-R09 fresh none 13 10 8 400g 76.3 pumice white subangular pl, gtz, +opx 30%
D4-R10 fresh none 20 17 15 2.2kg pumice white angular pl, gtz, +opx 30%
D4-R11 fresh none 16 12 8 600g pumice white/gray subrounded pl, gtz, +opx 30%
D4-R12 fresh none 12 8 5 300g 76.4 pumice white subrounded pl, gtz, +opx 30%



D4-R13
D4-R14
D4-R15
D4-R16

Dredge No. 5
2002.12.13 7:
Latitude (N):

fresh
fresh

29-9:17
31° 30.51'

Depth (m): 904-735

sample No.
D5-R01
D5-R02
D5-R03
D5-R04
D5-R05
D5-R06
D5-R07

D5-R08
D5-R09
D5-R10
D5-R11
D5-R12
D5-R13
D5-R14

D5-R15

Dredge No. 6

alteration
fresh
fresh
fresh

fresh
fresh
fresh
partly
altered
fresh
fresh
fresh
fresh
fresh
fresh
fresh (only
inside)

2002.12.14 (1/3) 7:36-9:10

Latitude (N): 31° 32.11'

Depth (m): 832-677

sample No.
D6-R01
D6-R02
D6-R03
D6-R04
D6-R05
D6-R06
D6-R07
D6-R08
D6-R09
D6-R10
D6-R11

alteration
fresh
fresh
fresh

fresh
fresh
fresh
fresh

none 10 8 6 2509 pumice
none 9 6 4 1009 dacite
none 25 18 8  4kg scoria
none 40 25 19 15kg conglomerate
Longitude (E): 140° 02.42'
Mn coating wt. %
thickness mm size X (cm) size Y (size Z ( weight SiO2 rock type
none 38 20 19 17kg dacite
none 43 28 18 16kg 69.6 dacite
none 33 19 19 12kg 69 dacite
none 27 21 14  7kg 69.6 dacite
none 19 14 13 5kg dacite
20 14 10 3kg dacite
20 14 10  3kg dacite
31 22 14 8kg dacite-rhyolite
21 17 12 2kg dacite
none 21 16 9 2kg 69.4 dacite
none 18 18 12 3.5kg dacite
none 18 15 10 2.5kg dacite
none 22 11 6 1.5kg dacite
none 14 11 6 8509 dacite
15 12 12 17kg tuff
Daiichi Sumisu Knoll
Longitude (E): 139° 51.26'
Mn coating wt. %
thickness mm size X (cm) size Y (size Z (weight SiO2 rock type
24 18 16 3kg pumice
film 27 18 14 3.4kg pumice
none 21 13 10 1.7kg pumice
none 15 12 9 6009
none 16 12 10 700g 76.2 pumice
partly 20 15 9 800g woody pumice
partly film 17 11 9 600g 76.4 pumice
none 12 10 9 5009 pumice
partly film 14 13 8 6009 pumice
15 11 11 5009 pumice
4/4 3/4 213 61.1 mafic inclusion

white
black
black
dark red-brown

colour
gray
gray
gray
gray
gray
gray
gray

light gray
gray
gray
gray
gray
gray
gray

black/white

colour

white
white-gray

white
white-black
white
white/gray
white/black
white

black

subangular
angular
rounded

pl, gtz, +opx
pXx

subrounded-subangular

shape

subrounded
subangular
subangular
subangular
subangular
subrounded
subrounded

subangular
subangular
subangular
subangular
subangular
subangular
subangular

rounded

shape

angular
angular
angular

angular
angular
angular
angular
angular
angular

phenocrysts

opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt

pl

opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt

phenocrysts

pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt

30%
none

vesiculation
elongated vesicules
<5%

<10%

weak

weak

weak

weak

<10%

elongated vesicules, <20%
none

none

weak

none

none

vesiculation
>50%
80%

80%
>90%



Dredge No. 7

2002.12.14 (2/3) 9:38-11:18
Latitude (N): 31° 30.86'
Depth (m): 760-638

Mn coating
sample No. alteration thickness mm
D7-R01 fresh none

D7-R02 fresh
D7-R03 fresh
D7-R04 fresh
D7-R05 fresh
D7-R06 fresh none

fully covered, film

D7-R07 fresh partly
D7-R08 fresh partly
D7-R9 fresh partly
D7-R10 fresh partly, film

Dredge No. 8

2002.12.14 (3/3) 12:54-14:21
Latitude (N): 31° 32.00'
Depth (m): 754-614

Mn coating

sample No. alteration thickness mm
D8-R01 fresh film
D8-R02 fresh film
D8-R03 fresh film
D8-R04 fresh film

fresh (only
D8-R05 inside) film

fresh (only
D8-R06 inside) film
D8-R0O7 fresh none
D8-R08 fresh none
D8-R09 fresh none
D8-R10 fresh none
D8-R11 ? none
D8-R12 fresh none
D8-R13 fresh none

D8-R14 fresh

Dredge No. 9

2002.12.15 (1/4) 7:21-9:21
Latitude (N): 30° 31.81'
Depth (m): 640-561

Longitude (E): 139° 48.84'

wt. %

size X (cm) size Y (size Z (weight SiO2 rock type

22 16 14
31 22 18
23 18 14
22 12 10
23 14 11
18 15 14
17 14 13
15 9 6
15 10 9
13 10 9

Longitude (E): 140° 01.52'

2.5kg 76.4 pumice
8kg 76.2 pumice

2.5kg pumice
1.6kg 75.3 pumice
1.6kg pumice
1.4kg pumice
1.3kg pumice
600g pumice
5009 pumice
600g pumice
wt. %

size X (cm) size Y (size Z (weight SiO2 rock type

29 16 1
29 20 1
29 17 1
13 12
11 9
14 9

8 5

9 7
12 7

9 8

9 8

9 8
19 14 1
19 14

Longitude (E): 140° 20.02'

6
8
3
9

©

O©COoOuUwWwh b o wo

8kg 56.1 andesite
9.5kg  56.4 andesite
9kg basalt-andesite

1.1kg 56.3 andesite
7009 dacite
900g dacite
200g 56.7 andesite
200g pumice
100g pumice
150g pumice
2509

200g pumice
2.2kg breccia
1.8kg breccia

colour
white
white
white/balck
white
white
white
light brown
white

white

colour
black
black
black
black

dark gray

black

black
brownish gray
brownish gray
brownish gray
light brown
brownish gray

shape
subangular
subangular
angular
angular
angular
subangular
subangular
angular
angular
angular

shape

angular
angular
angular
angular

subangular

phenocrysts

pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt
pl, atz, opx, mt
pl, gtz, opx, mt
pl, gtz, opx, mt

phenocrysts

pl, opx, mt, cpx
pl, opx, mt, cpx
pl, opx, mt, cpx
pl, opx, mt, cpx

pl, opx, mt, cpx

subrounded-suban pl, opx, mt, cpx

subrounded
subrounded
subrounded
subrounded
subangular
subrounded
subangular
subangular

pl, opx, mt, cpx

aphyric (+pl, cpx, mt)
aphyric (+pl, cpx, mt)
aphyric (+pl, cpx, mt)
aphyric (+pl, cpx, mt)
aphyric (+pl, cpx, mt)

vesiculation

<70%

<90%

vesiculation
none
none
none
none

<3%

20%
30%
<20%
30%
20-30%

20%



sample No.
D9-RO1
D9-R02
D9-R03
D9-R04
D9-R05

D9-R06
D9-R0O7
D9-R08
D9-R09
D9-R10

alteration
fresh

?
altered

altered
glass

fresh

Dredge No. 10
2002.12.15 (2/4) 10:02-11:47

Latitude (N): 30° 30.50'

Depth (m): 574-320

sample No.
D10-R01
D10-R02
D10-R03
D10-R04
D10-R05
D10-R06
D10-R07
D10-R08
D10-R09
D10-R10
D10-R11
D10-R12
D10-R13
D10-R14

alteration
fresh?
fresh
fresh
fresh
fresh
fresh

weak

fresh
fresh

Dredge No. 11
2002.12.15 (3/4) 12:52-14:10

Latitude (N): 30° 30.99'

Depth (m): 470-295

sample No.
D11-R01
D11-R02
D11-R03
D11-R04
D11-R05
D11-R06

alteration
fresh
fresh

fresh
fresh
fresh

Mn coating
thickness mm
none

none

none

none
none

Mn coating
thickness mm
none

none

none

none

Mn coating
thickness mm
none

none

none

wt. %

size X (cm) size Y (size Z (weight SiO2 rock type

15
31
14
12
13

13
31

11
19

Longitude (E): 140° 15.11'

1.8kg
19kg
900g
7009
5509

700g
1.1kg
4009
2509
100g

basalt?
lapilli tuff
74.3 pumice
scoria
pumice

scoria
scoria
scoria
andesite

52 basalt (fragments)

size X (cm) size Y (size Z (weight SiO2 rock type

20
18
15
12
15

©
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18
13
12

=
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10
8
10
6

P e

8
6
8
b
7
5
5
2
1
4

Longitude (E): 140° 18.02'

wt. %
3.5kg 49 scoria
1.3kg scoria
1.2kg scoria
800g 48.9 scoria
1kg scoria
7509 scoria
1.2kg scoria
5009
5009 scoria
5009 scoria
3009 scoria
3.8kg scoria
2.6kg scoria
20g pumice
wt. %

size X (cm) size Y (size Z (weight SiO2 rock type
10 900g 62.6 pumice

15

12
13
7
11
8
8

8

6
6
7
6

1.1kg
700g
4009
4009
4009

pumice
63.2 pumice
pumice
pumice
pumice

colour shape

black subangular
subangular
subangular

black-gray subrounded
subangular

brown-light brown subrounded

brown-light brown

gray subrounded
black subrounded
colour shape
black angular
black angular
gray rounded
black angular
gray-black subrounded
dark gray sunrounded

subrounded

subrounded
black subangular
black subangular
black rounded
gray subrounded
gray

rounded
colour shape
ocher subrounded
ocher subrounded
ocher subangular
ocher
ocher subrounded
ocher

phenocrysts
ol, opx, cpx, pl, mt

pl, opx, cpx, mt
pl, opx, cpx, mt

> 5mm ol, opx, cpx, pl, mt

ol (altered), cpx, pl
ol, cpx, pl

phenocrysts
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl

(

(

(

(

(

(

ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl
ol (skeletal), cpx, pl

|
|
|
|
|
ol (skeletal), cpx, pl
|
|
|
|
ol (skeletal), cpx, pl

phenocrysts

opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt
opx, cpx, pl, mt

vesiculation
<10%

30-50%
<80%

<80%

20%

vesiculation
<70%
<80%
<60%

<20%
50%
<50%

<70%
<50%
<50%

<80%

vesiculation
<80%
>80%

>80%



D11-R07
D11-R08
D11-R09
D11-R10
D11-R11
D11-R12
D11-R13
D11-R14
D11-R15
D11-R16
D11-R17

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

?

Dredge No. 12
2002.12.15 (4/4) 14:33-15:56

Latitude (N): 30° 32.37'

Depth (m): 642-482

sample No.
D12-R01
D12-R02
D12-R03
D12-R04
D12-R05

alteration
strong
strong
strong
strong
strong

Dredge No. 13
2002.12.17 7:30-9:09

Latitude (N): 31° 55.97'

Depth (m): 577-476

sample No.
D13-R01
D13-R02
D13-R03
D13-R04
D13-R05
D13-R06
D13-R07
D13-R08
D13-R09
D13-R10
D13-R11

alteration

weak

Dredge No. 14
2002.12.18 (1/3) 7:30-9:21

Latitude (N): 30° 29.43'

Depth (m): 953-738

none
none
none
none
none
none

none

Mn coating
thickness mm

film
film
film
film
film

Mn coating
thickness mm

none
none

none

QU O~NF 00~NO WO
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Longitude (E): 140° 19.14'

size X (cm) size Y (size Z (weight SiO2 rock type

27
24
43
17
17

19
16
18
13
11

Longitude (E): 140° 23.89'

size X (cm) size Y (size Z (weight SiO2 rock type

Torishima Knoll

7 600g 57.1 scoria
4 3009 scoria
5 3009 scoria
6 500g 60.5 andesite
4 2009 scoria
5 200g pumice
4 2009 pumice
4 200g 48.6 basalt
3 1lkg tree fragment?
3 2009 andesite
3 volcanic ash?
wt. %
10 3.6kg tuff
11 4.2kg tuff
18 4.2kg tuff
12 2kg tuff
10 1kg tuff
wt. %
9 3kg carbonate
8 6009 pumice
8 4009 pumice
7 5009
4 100g 72.5 pumice
4 4009 ?
8 5009 pumice
5 5009 basalt
5 300g 57.7 andesite
4 3009 dacite
3 200g 48.5 basalt

Longitude (E): 140° 07.09'

gray
black
gray
black
black
ocher
ocher
gray
black

gray

colour

greenish white
greenish white
greenish white
greenish white
greenish white

colour

brown
brown
gray/black
gray

gray
gray-black
gray

gray

gray

rounded

angular
subangular
subangular
rounded
subrounded
angular
angular
angular
angular

shape
subrounded
subrounded
subangular
angular
angular

shape
angular
angular
subangular
subrounded

subrounded

subrounded
subrounded

>5 mm ol, cpx, opx, pl, mt
>5 mm ol, cpx, opx, pl, mt

20%
pl, opx, cpx, +ol none
>80%
>80%
>80%
ol, cpx, pl <20%
ol, cpx, opx, pl, mt
phenocrysts vesiculation
phenocrysts vesiculation

~1 mm ol, ~5mm cpX, opx, pl, r <80%
~1 mm ol, ~5mm cpx, opx, pl, r 90%

90%
aphyric (pl, cpx, opx)
pl, px

<90%
opx, cpx, +ol, pl <50%
large ol, cpx, opx, pl, mt 10%
pl, px
ol, pl, cpx <10%



sample No.
D14-R01
D14-R02
D14-R03
D14-R04
D14-R05
D14-R06
D14-R07
D14-R08
D14-R09
D14-R10
D14-R11
D14-R12
D14-R13
D14-R14
D14-R15
D14-R16
D14-R17
D14-R18
D14-R19

alteration
fresh

fresh
fresh

fresh
fresh

fresh

fresh
fresh

fresh
fresh
fresh

fresh
fresh

Dredge No. 15
2002.12.18 (2/3) 10:25-12:02

Latitude (N): 30° 26.77'

Depth (m): 791-584

sample No.
D15-R01
D15-R02
D15-R03
D15-R04
D15-R05
D15-R06
D15-R07
D15-R08
D15-R09
D15-R10
D15-R11
D15-R12
D15-R13
D15-R14
D15-R15

alteration
fresh
fresh
fresh
fresh
fresh
weak
fresh
fresh
fresh
weak
fresh
fresh
weak
fresh
fresh

Dredge No. 16
2002.12.18 (3/3) 13:09-14:36

Mn coating
thickness mm
none

none

none

none

none

none
none

none

Mn coating
thickness mm
film

film

film

film

film

film

film

film

none

film

film

film

film

film

film

size X (cm) size Y (size Z (weight SiO2 rock type

24
22
17
20
16
14
14
13

7

9
17

8
11
10
10
12

9

9
10

19
17
12
15
9
8
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Longitude (E): 140° 20.16'

size X (cm) size Y (size Z (weight SiO2 rock type

21
22
15
9
11
9

©

Jun
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wt. %
16 3.5kg scoria
14 1.9kg scoria
10 1kg
9 1.3kg scoria
6 7009 scoria
6 700g 66.2 scoria
6 7009 black
10 7009 scoria
5 200g 64.9 pumice?
4 1009 pumice
8 1.4kg andesite
7 6009 63 andesite
6 4009 basalt
5 5009 scoria
4 3009 scoria
7 4009 scoria
4 3509 scoria
6 3009 banded scoria
4 2509 scoria
wt. %
21 13.5kg basalt-andesite
16 10kg basalt
15 6.5kg 56.5 andesite
6 1kg 50.9 basalt
5 9009 basalt
7 8009 basalt-andesite
6 7009
5 5009 71.9 basalt
6 9009 basalt-andesite
6 7009 basalt-andesite
6 6009 basalt-andesite
8 3509 basalt
4 4009 subangular
6 5009 48.6 basalt-andesite
5 5009 basalt

colour

black

black

black

reddish black
black

black

black

black

brown
yellowish brown
black-gray
black

black

black

black

black

black
black/gray
black

colour
gray
black
black
black
gray
gray
gray
black
gray

gray

red

black
black
dark gray
light gray

shape
angular
angular
subangular
subrounded
subangular
rounded
rounded
subangular
rounded
subrounded
angular
subrounded
angular

angular
subrounded
subangular

angular

shape
subrounded
rounded
subangular
angular
subangular
subrounded
subangular
subangular
subangular
subrounded
subangular
subrounded
subangular
subangular
subangular

phenocrysts
pl, cpx>opx, mt

eroded pl, cpx, opx, mt

pl, cpx>opx, mt

eroded pl, cpx, opx, mt

pl, cpx, opx, mt
pl, cpx, opx, mt (fresh glass)

pl

phenocrysts

pl, cpx, ol

pl, px, (ol)

pl, cpx, opx

pl, ol (1-2 mm)
pl, px

pl, px, ol

pl, ol, +cpx

pl, opx, cpx

pl, ol, cpx (~5mm)
pl, px, ol

pl, cpx

pl, cpx

pl

pl, ol, +cpx

pl, cpx, ol

vesiculation
<70%
70%

70%

70%
70%

none
none
<50%

70%
<70%
<30%

<70%

vesiculation
weak

none
none
weak
none

none
weak
weak

weak

weak

20%

10%

20%

30%

5%



Latitude (N): 30° 31.97'
Depth (m): 603-343

Mn coating
sample No. alteration thickness mm
D16-R01  altered none
D16-R02  altered none
Dredge No. 17
2002.12.19 12:51-14:15
Latitude (N): 30° 26.82'
Depth (m): 594-540

Mn coating
sample No. alteration thickness mm
D17-R01 none
D17-R02  fresh none

Dredge No. 18

2002.12.20 (1/2) 7:26-9:33
Latitude (N): 30° 26.91'
Depth (m): 1012-?

Mn coating

sample No. alteration thickness mm
D18-R0O1 fresh none
D18-R02 fresh none
D18-R03  fresh none
D18-R04  fresh none
D18-R05  fresh

D18-R06  fresh none
D18-R07 weak none
D18-R08  fresh none
D18-R09  fresh

D18-R10  fresh none

Dredge No. 19

2002.12.20 (2/2) 10:12-12:08
Latitude (N): 30° 27.61'
Depth (m): 1068-1012

Mn coating
sample No. alteration thickness mm
D19-R01  fresh none
D19-R02 none none
D19-R03  fresh none
D19-R04  fresh none
D19-R05  fresh
D19-R06  fresh
D19-R0O7

Longitude (E): 140° 14.59'

size X (cm) size Y (size Z ( weight SiO2

14 8
10 9

Longitude (E): 140° 17.62'

size X (cm) size Y (size Z ( weight SiO2

6
6 5

Longitude (E): 140° 14.86'

size X (cm) size Y (size Z ( weight SiO2

10
13
11
12
11

9
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7
7
8
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Longitude (E): 140° 23.46'

size X (cm) size Y (size Z ( weight SiO2
15 31kg 72.6 andesite

8
7

3
3
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23 16

23 15 14

15 12 10

12 10 7

10 9 9
9 8 7

11 8 6

wt. %
rock type
7009 pumice
4009 pumice
wt. %
rock type
100g basalt
100g scoria
wt. %
rock type
5009 scoria
4009 scoria
600g 49.3 scoria
5009 49.3 basalt
3009
3009 scoria
3009 scoria
2509 scoria
150g scoria
200g 49.4 scoria
wt. %
rock type

3.4kg
700g
400g
400g
300g
300g

volcnic breccia
69.3 pumice
70.9 pumice

pumice
pumice

colour
yellowish brown
brown

colour
black
black

colour
black
black
black
black
black
black
black
black
black
black

colour

gray

yellowish brown
light gray

light gray

gray
gray

shape
rounded
angular

shape
subangular
subangular

shape
angular
angular
angular
angular
angular
angular
angular
angular
rough surface
rough surface

shape

subangular
subangular
subrounded
subrounded

subrounded

phenocrysts
cpx
pl, cpx

phenocrysts
pI>30%

phenocrysts

pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx
pl, skeletal ol, cpx

phenocrysts
aphyric, opx, cpx, pl, mt, gtz

pl, opx, cpx, mt
pl, opx, cpx, mt

vesiculation
<80%

vesiculation

>70%

vesiculation
>50%
<50%
<50%

<50%
>50%
<50%
>50%
70%

<50%

vesiculation
none
none

weak



D19-R08  fresh

D19-R09
D19-R10  fresh
D19-R11
D19-R12  fresh
D19-R13

Dredge No. 20
2002.12.21 16:13-17:04
Latitude (N): 30° 25.40'
Depth (m): 1211-1167

Mn coating
sample No. alteration thickness mm
D20-R01  weak film
D20-R02  weak film

Dredge No. 21
2002.12.25 13:19-15:54
Latitude (N): 30° 34.82'
Depth (m): 640-577
Mn coating
sample No. alteration thickness mm
fresh
D21-R01 inside none
D21-R02  weak none
D21-R03  weak
D21-R04
D21-R05  fresh
D21-R06
D21-R07
D21-R08
inside
D21-R09  fresh
D21-R10  fresh

100g pumice
3009 scoria
5009 andesite
300g 55.7 andesite
400g 51.3 basalt
2509 basalt
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Longitude (E): 140° 27.27'

wt. %
size X (cm) size Y (size Z (weight SiO2 rock type
9 3 2009 pumice
7 5 5 1009 pumice

Longitude (E): 140° 20.07'

wt. %
size X (cm) size Y (size Z (weight SiO2 rock type

13 9 9 1kg 67.6 andesite
12 8 8 5009 pumice
12 8 7 4009 pumice

8 6 3 2009 pumice

7 6 6 2009 pumice
11 10 7 4009 pumice

8 7 6 2509 pumice

9 4 4 2509 lapilli tuff

8 7 4 3009 basalt

7 5 4 150g 74.8 pumice

gray
black
dark gray

dark gray
black

colour
gray
gray

colour

gray

dark yellow
gray-dark yellow
rounded

gray
brown-yellow

black

gray
gray

subangular
subrounded
subrounded
subangular
rounded

shape
subrounded
rounded

shape

subrounded
rounded
rounded

rounded
rounded
rounded

subrounded
rounded

aphyric weak
ol <50%
two-px andesite

two-px andesite (opx, cpx, pl, mt)

ol, cpx, pl

ol, cpx, pl
phenocrysts
<70%
<70%
phenocrysts
aphyric (opx, cpx, pl, mt) <30%

ol (altered), cpx, pl
cpx, pl

vesiculation

vesiculation
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