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Geological and petrological studies of the petit-spot lava, mantle xenolith and xenocryst
- Investigation on geological cross section of the Pacific Plate down to asthenosphere -
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Abstract: Petit-spot volcano on the oceanic plate is unique volcano which can directly bring materials from
oceanic asthenosphere. We would like to propose new research methods and sampling techniques for those
materials recovered from the ocean floor more than 5000 m deep. A) X-ray CT scanner is used for finding
very rare xenocrysts included in the volcanics, together with rock thin section observation as well as mineral
separation from crushed whole rock powder. B) Sampling: B1) The power glove of R/V “Kaimei” may be
very useful for geological mass sampling from deep sea bottom. B2) We can get 100 m long deep-sea cores
drilled by R/V “Chikyu” with applying J-DESC’s SCORE (= Chikyu Shallow Core Program). Detailed

petit-spot magmatism may be clarified on the basis of analysis of tephra, included in those cores. B3) We
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propose non-riser deep sea drilling on petit-spot pipe by R/V “Chikyu” within deep sea maar crater. B4) We

propose new development and operation of core barrel head with upward drilling capability for “Chikyu”.

B5) Japanese scientists have been improving the dredge systems with active introduction of high technique,

for example, transponder system and deep-sea TV system.

Keywords: petit-spot volcano, petit-spot pipe, deep sea maar, oceanic plate, mantle material, asthenosphere,
X-ray CT scanner, power glove, “Shinkai 65007, “Chikyu”, ocean drilling, SCORE
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Diagram of an idealized kimberlite intrusion.
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LY—lE, ETIIVE 11a TIE 2 kn 53852E, £TI/ILR 11b TIXKREEMFED Y > MLLIRETEESIATLNS. TFR
Ry b TDEALT ) 2a—LV—2DRSOBEINRHOND.

YR=T A M= 7 ORI K D KIS
Y, ¥AYEL NEOT ) AT =T HRWE
R0, < MU SO KE T L— NERE RS
£ - EEAE S A B L LTI LT
W5, HIERGETIE 2RI b 7= 3R a 7 kIl
T, RBE7'L— MEEIEOPRR - AFEICITR D
HRWHEKRTH S, X1 YEY RILILITOX A
YE FERIZEESD 1 THHIZD, AT
¥ RERIRICTEAET D REOS B IRRE NI
flifii7cBEq (=30) & LTobhbd. LnhLT
0 IO HNZIXHIERRBF A VAR O i\ HEERGETS
WESHES R - I L L TREILEENT
W5,

ERULZE DT, Tah ) LilE~ 7<%
PN=T A b=~ OIEHT LRSIV T,
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PRI L5 BREIEUC L 0, BIRICHET o
JEETRIOER - BRI FTRETH H. B DT
TRAFEATEAFFA T L D BIEBIENS, JAWVEIES
KEERA - OO D EERFIE R 2155
1%, RESHZRNTHS., N EORRE 7T
ARy B ARIFZEZ D L0,

- -

—

6. X#RCT RF+vF—TOIMYIEEDFHA

TFARy MEEIIRES - R A R
LTkY, FEMEICHEZATHND BT
Hirano et al., 2004; Yamamoto et al., 2009). L2>L
20N DIERD DR D 7o s - RS DR I
HAOTENBIEENEARTH D, HZIT Site A HHKT
BEREN=mE (YK05-06, 6K#880R20) D jy



TF ARy MEER O~V VIS © SR O MU R - A SRR SE
“KEPEFL— R DTV A7 = TICELE NSRS B L C-

BIEAT LY, WSS T — > MEGD
FEPHE ST 5  (Harigane et al., 2011). =
CTCIEEMKEa T 2 —DERM X i CT
A%y F—EIEH LTZRB AN T 5.

SPEF - BTHZEIC K B 7 F ARy MAKILFEIC
1%, FEIC TEEAL, v o RLy Y, K
O TR 297 O ANEKBE TLADN 6500)
TR aaE Mt Tn s, 1 [ElolF
ZERHE CERI S LD 7 F AR v MEEIE 100 kg
F—H—=THV, ZTNHIZWHESD~ Y MLt
VR D B2 72 . Feltld JAMSTEC #bfiA
DOIEFELTHEDNEIR L TR Y, B 7eal B - 2
FEEMRT DT HMENH 5. ZORBZEL

TR

TF ARy NOKIETY > MVHROHHE
= (LY IA R, YNR—=T A N, XTA
NEOMIEE) gy htda, WiEa, &
KHEA, FBEEA, AECRVE) KOS
(MORB, MORB Hi3D ¥R Lk, BEKES
H) MR L TV EEZBND. 1FNTHT
nYxA R, Vared L YErR (2), &
(ZIERAOMERA DI RE LI SIS, REED
TFAR Y MEEPIZBIEL TV D, b
TR % ISR RO, TR - AT 21T
X # CT AFx ¥ T—BIENGITHL LB X LI
2.

B 12 sgaLzIFARY PRILETORBES - BERRORROFA. B 2 [SRULETFRRy bALEE
6K878R02 D—HFDMTERESH (a), KU X # CT R¥ v F—I<k B CT EREDREUNS—FHb, ¢ )ERL, £
D CT fElZHS—— (e) ITkYmsh. #, E12a b, ¢ d HORT—IL/A—IE 1 om ZAHTHZ. (d) L8
DOFEHRF, ©) FHHOIERE, © EFEHHORBARNSOIERFETEETY. EEKY 1000 ¢ OFHHIHK
BTRRINDIECTE FEE) OREME (o LFHT5) 1 EEOHHERETES.
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YKO05-06 (R/V [XZ9 % 2005 45 6 i
) T, HEM Site B IR, KK 5900 m a5
FLADUy 6500 1280 FREE du 7= ikt
6K878R02 (X2, [X 12a) 1A 1 BT TR
Ry MKIUFEEATHD. #9590 ZUEE WD EK
JE FOWBEIE L72IC b b 59, FIREE
WDILIREETT A CO, DI LD LR & T
% (Machida et al., 2017). fiif&a-CHifg it %
EATERNTOEY, SSHEICLDERN 14
Thol-. BIAHIOT T ARy h~7~DE%
27 EF 5L, FAEITNS0%E 2D, BIHE
A A O RINT OBEEITK 1.4 goc LUT & KZEV)N
SWDIZ, ABEREEFCH ARERERM X # CT

EEICLDNEBIZENARETH D (K 12b, 12,

12d). BN 7 —FrEniz, ¥ 12 © CT TH
T, CTHEDOH T —3— (o) \TRTEIIZ, %
FED/NSVIEITIRVESR, REVWERI S
IR E L TFRRINTND., ENEIF SN S~
> NVHIRENY) & MEEAEREI O LRI, BE D
REVIEIZIRD 4 FRIZIXBITE D, 7272 LI D
PEEIIEAMER (ENL KSR, 1995) 12X 5.
(TN—T"A) vnar 47, Th<wrT 400
—%v F40. (JV—TB) A a—TH—Fv
37, XA YELR36, AEFRNAL3S5 (F—
7°C) WA 3.3, EEA 3.3, A 3.2.
(ZN—7 D) BERA 2.7+, AF 2.7, WA
26, X7 x V26, HLinDd.

K 1000 g OREHHFIRE TR REINDE
CT i (&) ORFEDE (o LEFRT2) 1T
1 EROIFERTE S, RN TR I HI D
IR A [FIRERIE L, X #R CT fE & &R
DE AT, RKFEWE o O IABEATU
72U 7272 Lakkl 6K878R02 X7 A ) A7 =T ¢
WA LTe~ I~ N T L— NHRERCHEE LTI
ML TRTTF ARy MAIPE & RS Tngd
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7, TR AT 2 THEWE (XA YTV
K?) ZRET 2 AREM NS W EB L HD.

FEHEE d) OFLEFRAETDHE, o DFERE
TR LEX=2, Y=-3, Z=-1 (BfifiZcm) T,
ZOWERE IS, RKEHE o OREFEZID H LT
BEatTThH 2.

1. TFRKRy FRIUROKILEDEL HIFR

1.1 HHOXEHEMORA

RV [WDW | ONRTU—FZTOER « —f%
Bk EDZ L DT LA UK ILEHIZ & 0 gk
IZhlebaNd~y MUWIEES ) 2 2 —/LE O
S THSR O SR I SN D B XD
NTW5B, BIZIE ER L CE e~ 7~ il
LRI~ 7 < E 0 BRSNS &, s
BOBEEORE WIS, IR~ 7 ~TEED
TEBICIERE L, HiERA~OREHIREZ 225 Th A
. o, BEDT N LRIEDEEIG,
RS A HEE T HITIE, B B MBS o ik
D26 DO REDOHIESHEHRI RO Hd  Gidt
1E7>, 2005). B EREAEOS AR OFIECHE
OIS & IR TR ATRE Td 53, EEHH
BEOGAILINARARETH D700, HACHERE
W Gt REDWIERE ZERIR L, s 2 I0E
T OEADEEAT O MENEL D, KEIHIER
BHEE D F-BE & LC JAMSTEC OIS ImAf4E
iy Tosndv ) oRU—275 7 (JAMSTEC,

2021) D EEZ HLD (X 13). TF ARy
MKILKANTD, [3W0bun) ORT—T75 7
OREMHER 2L L2V, KRBT DS
B OIES S AR ZS L, Ak L=Z 8
< CT A3 v UBIERITHIEICHET 5 2 L2 kY,
7 L— NUTERSRAEIZRET 5, Bl A S
b ansd MG,



TF ARy MEER O~ MV « RS O - RN - S0 RIS
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B 13 JAWSTEC MigELIEAZEM T LY HEE 6
AMEBINT—5 5T (PGC) OLHEFE (JANSTEC,
2021). E®KFE 6000 m AET, HIMEE vy b
B Y1 nOEREAEXRIST. B Y1 T
[ZEINT-KBETEET—TJIL (35.6 mm¢ x 7000 m)

ZER BESN=080 TV AAST, BEEZHEL
BAG, YU TY U THNERET, BERKIEKRAE

BIZIEREA - RE, 2007) ISEASATNS. BE
HHOXERRFRELGEETHY, HITTFAR
v b THEEDPCMOKILIAEEFORERIC
1, BAZRIET S ENEFSND.

1.2 REFEREHIC & SENBFEOER
KEFFEWEI 71 7 F A (=SCORE) D&
Fi : J-DESC @ SCORE 711 7' 1% (J-DESC,
2021) (21%, “JAMSTEC ODHuERZEMEEEM [H
o EHWERBERFEA T T A
(Chikyu Shallow Core Program =SCORE) %,
(65X 9] ZPTA - EHT DURFENIEERE g
(JAMSTEC) & HAMEEEIRI =2 Y —2 T
2\ (Japan Dirilling Earth Science Consortium =J-
DESC) & DH[E7 v 7T ATT. [HEw )|
I%, IODP 7T v 7 4—AhE L TCEHIND
—7J7, 10DP MUELISNORIFHRHINTE, BT, 48
HilBEER ORERE T IR H O H Y £
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SCORE 1%, ZDOX D S aAadE L, #
I CHEMC & DUFERE ORI (B A b
a7 y) O#REE I-DESC 2B ILL Sk

L, F—=2o0 Pl e S 2 =T
AR DA TT LI ENTND. D
FV H&Ew 5] OKEAEZ Fra7ziEHL
WEEF 100 m £ TOMWHICEY, HRm=T7 O
FNEZX DT 17T L5 ThHD.

BEIZ 3 fiifEndshia 4T, 2021 4 8 Al
3 ZHOMUEE LT T4, SCORE i Chikyu
Exp. 913 (EEMFAE L@ TFOMTEE) O
EUAR— M OliEOMERE N RS TVWD (-
DESC, 2021). ZZ°C, bl AR— MRSz
KEXRER FrarzK 14 (T, KRR
HIZ'w 77 I (SCORE) IZX D7 F ARy bk
ILAARHHE COMHIZARRZ LIV, 25 LTHES
% 100 m O3 T7HILE, EHETL 7T ARy
N KL DRI S BEEAL D KILIKFE DR S 41
D, ZIVSDFMTINS TF AR v MKILEEOFEM
IR JGERENI BT L EZHND.

1.3 TFRRY b TOREEEER

RV (b&w 9] ITXB ) vrI4 R
Bl : 7F 2R > MKk AN COGRBERA] - —
R CHREIREIN BT, RS Lk Ls
OYREN TR OIEH N L~ BB S Th D, %
DB ZRITRT. KEOWRAR Y v ~—F v
LV — 2 XD 1978 FEDOEBEGHHIRAIZ 59
HiifFE (Kroenke. et al., 1981) 1¥EEZD— A (T
L) &> TUIHOWIZEMIE T - 7= (shii,
1981 ; £k, 2018). 7 4 U B MEOIUN - 15
AHEsE D Hole 448+448A FLIZIAMNT, 40 4E¢
RIOHEMTT, —ElDOE Y MDA T, 9140 m
DR ETE 2 G T KILYE AT AR D ¥l 2 &
NTE (K15).
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KkEREZ L7 (HPCS ; Hydraulic Piston Coring System) A7 OESDLEA
Splice
1&8 1XBD 2xHD 2% 2XE® 3XxBD 3%H Hole A Hole B Hole C [LLEE)
BA Q7ER BARGH RA a7ER RAMGH BA i
g--HH
E i B1
M A2
«s E i -
M A3
L .« E n B -
I A4
db qp E | -
A5

14 JAMSTEC ODhIkiZFEEMEEM (HEw 51 OKEXERX a7 (HPCS ; Hydraulic Piston Coring System) Mig
YEF)IE (J-DESC (2021), SCORE fiiii& Chikyu Exp. 913 MRELAR—bKIZKB). (1) FYILR Y HTREBEREL 50
emfPBEFETTL, KEEZMTTEBRIZERIFZALILEEZRIL I RKBEA), Q) BRI FALVILEESEEE VA
UFTEIEL, FICHLHHEEYEREING S (1 KEOD7EIR), @) a7ZE--RESO/EVED 2 KABODEA
#fE, COSSEHITIEZELOTIEEEZLNDS?), D) RD 2 KEOEAZTL, 6) 2 AKBO27 &K 9.5m)
ZEYRL, 6) a7 EWMS=RSOMEYEH G KEODEALER, (1) XD I RXEDEAZITL, 3 RXBOIT7ZME
g5 COEEEFYIRL, 8) BEENDS 100 miEHISET. RIESMOLZNIT7EENT SICE, RED “a70HRE
EBhHEA" IZHBHRIZ, IETESHRTL Hole A Hole B, — ) TOIEHIZITLY, XRIESFHESLENHS. J-DESC B
REHFEEI TR 5L (SCORE) 12483, TFRRY kLS iBE COREIZIREL-L.

— KT F ARy Mok, BUY S ERAD FUEK 3000 m-4000 m) OFEHIHECTIERWTH

(v—/b=maar) ZHTH7FARY MKILOFKE A5, HHIFLEEEZ BV TORMDIR Y 23R Tl
HIIZTTF ARy b TEFRT_EKIIAEE  BRESICTE IEEN BTSN, BEA— L
MOIROMENR ; AT N 2 —LOFER TR I CHYERERCE A BRI FTREIC AU E Ly,
TED.Z2 L TEORERUEA Th D KIIABAE T INE “TFARy b A TEHIERH L TOER—
2a O 12a IR L9512, FEFICZAET JVEHE & F o THEE TR,
HDATREMENEW,  EREER 59 Hio Ak LFYE
B L RS, BRI REBRICAESIH 1.4 {EHEERBRORE: EAEEIATAEa 7L
HIFTREE B2 bivd. £ TTF ARy hkilk JLODER
AN = FY)—a—rZRELTD, RV FEVL KH80—3 #iiifi (Kobayashi, 1981) (%,

(HEwH) kD, /oI F—EHEEZ EEHEO—AN (T L) BERMLEYO Ly
F L7200 KR 5500 m-6000 m OUBEEIZBLAE L (dredge) |Z & DUESAERIRD E U Céh -
TWDKAND, EOMELS ETCEAE LAY 7= (GH, 2018). &y hAKRy MUEL, ¥EHE
SIRDHTF ARy b TRHEFT 200FAHT TORLy YU TEY I ) Va—, v
HHN, [HEw )| OENEERBENTUE, 77 A MNIKEICERSNS 00, FHEAD K
RRREFTAECH A D HEIET 2000 m GREEDERT  BCEICBIL T, ZE LSRR S D D5
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4325
UNIT 10 1427.0-456.0m), VOLCANICLASTIC
4420 BRECCIA,
4515
4610
HOIe 448 HOIe 448A 4705 UNIT11  (456.0-489.5 m). PI—Cpx—Opx—Pig—
Ol PHYRIC BASALT, 5 flows.
4800
HoLE as2 HOLE 4484 .—‘ 4840
o0 AGE _ LITHOLOGY - % e
== e 00 £
S e T 4990 UNIT12  (489.5-521.0 m). VOLCANICLASTIC
-, - b 95 3 BRECCIA, olive-brown at the top and WASH ha
:.LI.A_: o 5085 base of the unit, dusky-green elsewhere.
T £
Py =y - £ s180
4 gl B 2
e | 3
i ey 15 3 sus UNIT13  (621.0-5505 m). Pl-Cpx-Opx—Pig— 27.5
s b s [ PHYRIC BASALT, 8 flows
430 P51 UNIT 1 (00-1075 ml. NANNOFOSSIL 00ZE, [+ = 430 s = §37.0
6 W Pt very pale brown and light yellow-brown, | 16)
525 S gt hapd moderateiy {iocaily intenseiy] mottied 5465 S 546.5
7 Wcomw:: [} =] white, light gray and very dark brown; | J UNIT14  (537.0-575.5m), PI-Cpx-Opx- 18|5495
620 L, ] with scattered pumice fragments. e 62.0 556.0 - PHYRIC BASALT, extremely vesi- 556.0
T E, P Ty cular pillow lavas. ol
8 Pl s sy Kl
e M L7, 565.5/ 565.5
? H = [y UNIT 15 (6755-6135 m] VOLCANICLASTIC BRECCIA
9 [t ity Ll Bk and TUFF: basaltic and altered glass clasts, dusky-
81.0 [+ M 81.0 58;0 green and grayish green matrix.
10 [ =] £84.5 (651 UNIT 16 (613.5-6155 m}, PI-Cpx-PHYRIC BASALT,
905 P H vesicular tow.
1" [ ] 584m UNIT 17 (6155-6230 m]. TUFF and VOLCANICLASTIC
1000 ] BRECCIA
12 i UNIT 18 (623.0-6320 m). Cpx-PI-PHYRIC BASALT,
1005 o flow.
[ o [UNIT 19 (632.0-6605 m). VOLCANICLASTIC BRECCIA,
119.0 = 1 - " > locally crudely bedded.
late g e T - =
e NIT .5-670. APHYRIC BASALT, fk
1285 Otigocene F=E—54 uwiT 2 NANNOFOSSIL CHALK, UNIT:20' - 1000.5-670.0 ) o
15 — a vy peta bei ety [ONTT 27 670.0-694.0 m]. VOLCANICUASTIC grading
1380 t0 intensely mottled white, grayish brown, TUFFACEOUS VOLCANICLASTIC BRECCIA
16 o and dark grayish brown; with scattered UNIT22 (694.0-699.5 m). OI-PI-Cpx—PHYRIC BASALT)
1475 pumice fragments. flow.
17 UNIT23  (6995-714.5 m). APHYRIC BASALT: cognate
157.0 breccia, flow.
E UNIT 24 [7145-7180 m]. PI-Cox—PHYRIC BASALT.
e UNIT 3 (171.6-1855 m. interbedded ol s
= m). Inter olive-gray
—_— and dark olive-gray VITRIC TUFF and UNIT25 (718.0-727.0 m). VOLCANICLASTIC BRECCIA,
minor gray and olive NANNOFOSSIL dusky grayish green. \
1855 CHALK. UNIT26 (727.0-728.0 m). PI-PHYRIC BASALT, dike
dipping 70
195.0 UNIT27 _ (728.0-731.5 m). APHYRIC BASALT, d
UNIT28  (7315-736.5 m). PI-Cpx-OI-PHYRIC
2045 BASALT, dike. S
UNIT29  [7365-750.5 m. VOLCANICLASTIC
2140 UNIT 4 (185.5-280.5 m). VITRIC TUFF and giig%‘é\;gl’egg‘??‘givgﬁsw‘gl-’g:";;
FINE VITRICTUREy vt ray e UNIT30  (750.5-757.0 m). HYDROTHERMALLY
2235 dark gray, motded and burrowed gray « sat w2235 ALTERED TUFFACEOUS VOLCANICLASTIC
dark gray, olive-gray, greenish gray and 5 BRECCIA, grayish green matr
2330 Bac: Locallymiiecad $nofe Graded 230 UNIT31__(757.0-768.5 m)__PI—Cpx—PHYRIC BAS, .
UNIT 32 (76857695 m). HYDROTHERMALLY
2425 ALTERED VOLCANICLASTIC BRECCIA,
3 areen and brown clay matrix.
UNIT33  (769.5-7835m]. PI-Cpx—PAYRIC
2520 2520 BASALT, flow or sill
- T r— —_ UNIT34  (7836-7925m). VOLCANICLASTIC 8RECCIA
’ LATI LITH X
5 5 =]
UNIT 5 (280.5-319.5m). Interbedded pale L UNIT 35 s?éu{ga‘u?ew) :,Lgl‘:.’; e
23D, o e e N ALK o UNIT 36 (794.5-802.0 m). VOLCANICLASTIC BRECCIA
N N Y LY, grading into LAMINATED FINE VITRIC TUFF,
2805 VITRIC TUFF and FINE VITRIC TUFF, 2805 dark greenish gray to medium bluish gray.
5 UNIT37  (802.0- m). PI-Cpx—PHYRIC
2900 [ —DRILLING RATE CORRELAT 2900 BASALT, dike dipping 50
] UNIT 38 (806.0-810.5m). LAMINATED FINE VITRIC
b 5 ! A TUFF, derk greenish gray to medium bluish gray.
360 H 06,0 UNT39 (B105-BT35m). Pl-Cpx-PHYRIC BASALT,
middle H flow (2).
Otigocene JUNIT6 (319.5-3580m). PI-Cpx—Opx—Ol— UNIT40  (813.5-8320m). VOLCANICLASTIC BRECCIA,

PHYRIC BASALT, pillowed massive WASH m green.
o i UNIT41  (8320-841.5m). PI-Cox—PHYRIC BASALT,
cognate breccis, flow (2)
UNIT 42 (84158450 m). TUFFACEOUS VOLCANT
40 CLASTIC BRECCIA ond LAMINATED FINE
VITRIC TUFF, dusky grayish green matrix.

UNIT43__(845.0-8480 m). APHYRIC BASALT, flow,
UNIT 44 (848.0-8585m). VOLCANICLASTIC BRECCIA,

areen matrix.

UNIT 7 (358.0-376.5 m). VOLCANICLASTIC [UNTT 45 (8585-864.5m). PI-Cox-PAVAIC BASALT,
BRECCIA, with clasts of olivine basalt sill (2)
and altered glass, and a matrix of de FONIT#6 (86458665 mI TUFFACEOUSVOICANT
vitrified glass and siliceous cement. TIC BRECCIA

UNIT 47 (866.5-867.5 m). PI_PHYRIC BASALT, flow or il
T

UNITE (376.5-404.0 m). PI-Ol-Cox— UNTT 48 (867.5-887.0m). TUFFACEOU
PHYRIC BASALT, pillow lavas BRECCIA, dark green matrix.
dndfioks. UNIT49  (887.0-896.0m). PI-Cpx—Opx—PHYRIC
BASALT, highly porphyritic dike.
-l e bl niley o S
UNITS {404.0-427.0m). APHYRIC BASALT, wash | ha 1 but lies UNITS0 (8960 9020l VOLCANICLASTIC BRECCIA,
pillowed massive flow. greenish black matrix
+ orthopyroxene, UNIT61  (9020-9140m). APHYRIC BASALT, dike
dipping 60°

15 ERSEEEEILE 59 & Holed48+448A MDIEAIESR. 1978 FICERIhi-FOv—F v Lo ov—EfiE T,
43 FLHIOEMT, MKBERZECMURBEREE, £ 2 BMEVSEHRT 914.0 m ETRERY HULV. £F
Hole4d8 T UHILEw &Y a7 ZFER LGNS 584 m T THREEI, Ew FHO%, EED Haledd8A T, EHIE
[EEWNFTRLUDDHEAEIL, #9527 m M5 914.0 m FTHOAT7 I LTz (Kroenke et al., 1981, SITE 448, Figure 7
#WE). ORBRITFRARY hAUXORTONUERBEREICENIM S THSS.

BADILITdH 7= (Ishiietal., 1981). DWEAEEN T 7 =7 A7 (BEHRANA /Ny 7
KU HAFET L > THE22 a0 ORI HIPAC= Hydro Isostasy in the Pacific) 7% 1981 4F

PNFAEDOIERTH D, TARINIATE - KB (TEY DT (Sugimura, 1984). FifiE72ifELo%E

iz %3 & T DUV AIHA “HECE ISR A, BIGUWKRIDR >~ ARy MMHES DA A
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ZROTOBIMHFEO B, KILEMTER T,
> SRR S By AR — U o 7B OBYE - 24

B - RIS TAHZ Lo (A, 1987).

PEAAEE OW R AR O % TO
P AETIE, FNOEOT Y ) v
— R LT, SRR SEEE T L R
AT, LovL, KE40 mm, EX 1~2 m O
v A T OB DENT, a7 L LolE

Drill rod
(with fins)

Fin —

Water

Drill rod

Metal chip

Sediment tube

i |

l | -
Fy'/.’ I Core barrel head ™| ]
/] 1
7 0
|
n
l ‘ Outer core tube—
|
: Inner core tube
4 Reamer
Alll (r.\etal)\
ity i N
Coral /“J g ), _~Extention tube l—q
[
reef A ANTP Core shell coupling §—
1 g » Metal
): I‘-J ore caicher Dril] bit//_— Chlp
-~ T T
/ A
Ve

16 EATRHIFTEEQ 7/SLILODBF - EF. #2413 -
KEHZEE LT HBINEMAE “PBAFEEEITSL
BEEEETY PO R (BWNA/Nv Y HIPAC=
Hydro Isostasy in the Pacific ) TldH > JHEHEEIB
BERER—) U JEBEORE - KB - ERMNMTHEDA
f=. FICEBRZESN-LAREIREED 7/ \LILIE, BF
DATINUILAY FOBEIZEEIZ, RIZRTKSI1Z, A
BINFy TRHEECAY b Fa—T#F CTIEERL:
3L DTHA (Ishii and Kayane, 1986). FDi&H##kIL
A7 NLVIILOERTESHIE—ELRE LGN o=

RN TEEw 51 AOLAREIRTRED 7/\LILDRF -
BE - ERERCHRET D, /UM F—EEICE LT
[EEDATNLIUIFICENERKIETH5THAS.
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IR FTREZR S AE 2 R L7, 2 DRI,
RUNARY T A% & BIF DB, FLEEDH
WAZ LD a7 ANV R T LIS E R, =
TNV DEWAARATREIC 2 B 7ot L HEZR S Tz,
INEERET D7D DKL LT, =Py
hF oA —HERE LU —T v T EY, E
[ EREITRE S T S LV EBR LT, thEIE =
TSy ROFEIZ EFRIC, AZNLVF v 7t &
BOA N TFa—T (¥ 16) ZWfifa U THERR L
725D T2 (Ishii and Kayane, 1986). Z DZhF:
ITHERT, FD% AT AL ORIRREF T —
LA Lo BIb, HURHIE, B4
Y INTFa—=TDAZNF v T TOEHEENC LY
PED AL, BUCEST-OTHDH. KU
ARNY 7 ANEMR L TWARY, BTH EAHRA
SRIREZRIRY A 7 N UV Z RGN TE 5 2 &8
FEESNTZ. A Ry 7 TOY L IERGRNRD
§kix 7 > 756 (Cook Islands) ~ > HA T K
(Mangaia Island) #EHIS B TOH8 m (X 17)
T&Ho7- (Yonekura et al., 1986). #HHIFHEMEL O
FTARRRC L D8RI E LCE, K Th-o7-.
FHHREINAIE/ R 2 T N LIV, a ey TR
DINT, ELNTHIUT T ADNEFT 5 THA .

Photo. 12. Core samples from the site 1B, Mangaia I

17 42 v45EE (Cook Islands) <2 HAT7 B
(Mangaia Island) = B TOEHIZ7HHMDEE. F4)
Sht=a7I% # 50 cn BIZHEEMSETALERSNT
W5 &EH 8 m EREH 40 m TN /Ry I TOHY
OERFRAIGEERTH o= (Yonekura et al., 1986).
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IEREZT BN, Bl EICHARTIE, HR
K, HHEKRE, JAMSTEC, BHEARMAES T,
RL Y ONAT 7B EAL TS, BB T
AR H—=D Ry AR L— g o ~OfEH,
BLOVRES A & RLy UV AT AOEHN
fThhTna (aH:, 2017, 2018). (i TLA
23 6500 FIZBR%E Sz, KR R
& (Kida, 2018) O/Nifk, BEfitfbasdEDIE, R
Ly CHBEEE T A A TEBEEICH, FHE
REL D THAH. TLEE=Z—CHE@IZEL
R BO, EATER R Ly VOEMR AT 5.
ZIHRNUE, RN T AR A —EGH LT
BITETTNL Ly PHAREICRD THAD.
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WEHZ L DT F ARy MKILFE RO
(Hirano et al., 2001) D%, Science st 3L
(Hirano et al., 2006) (Zd& 0 7"F AR MkILE
RN SN D Z b L 7roTz. ZOHDI
¥, WTHZ L& 95 HOWIEE, AAFEOM
ARIBFIEL LT, HFUTHE St T, 7
FARy MK WHETL— T ' A7 =7 H

- R L CRk - e A R,
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ke~ U~ WHET L— NS A - B0 (o b
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ARy "bSA T W ETL— b - TR AT 2T
BER OZSEE BT D0, HiEREE B ot
PRI A R AR & LT BB B2 bihvd.
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DIEBIZEBR LTV, ZO7 DI IBHRaEERS -

JEH R OB I LI ERITA W A,
Q%k%_%ﬁ%ﬂb<kﬁw$bhfiﬁ.
AHEL, FITAFEETHIY £ & DELT
STebDTHD. o THDREEOEMILA
HidFEohns.

CHFFOEAEIE « ishiiteruaki@hotmail.com) .

HiFE
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AR5 - 19A046, 19B042, 20A042, 20B039)
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AR - BRI RO R RIS T
LRIFIABE (2185 120, 2019, &5
114, 2020) T, FAHIX A~ % GhT DS 45
BIS-Z ENEL > TWVETS. HIZ, J-DESC D
75 % B OV JAMSTEC #8052 12V 3Afin ~—
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LD S5 2 12 X 0 ESHEFLE L B ET
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