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10108 (&) 10 Oct. (Thursday)

108118 (&) 11 Oct. (Friday)

RBHBFRT B8R Opening address by
Director-General, NIPR
9:55-10:00

I 2E8FHAR
Late Cenozoic in Antarctica
3#K (-3)
10:00-11:00 (604)
BE: REE—

1. mldois
Marine Geophysics in the Southern Ocean
3K (4-6)
11:00-12:00 (604"
BE: AR BR

VI. J42R U752 RE
rRa A 7E— K52 ROmEE
Geology in Dronning Maud Land
and Victoria Land
2WE (17-18)
10:00-10:40 (4043
BE : aaffr

VIL. FET7EEO#ZE
Napier Complex
43#i% (19-22)
10:40-12:00 (804})
R AEHE—

B#& Lunch (12:00-13:00)

B#& Lunch (12:00-13:00)

. #$EEEOATHBRE
Seismic exploration on the Mizuho Plateau
5 (7-11)
13:00-14:40 (1004
BE:FH & 2BEKE

VIOL UaYit « S LEFEOEERE
Rock velocity of the Liatzow-Holm Complex
2 3% (23-24)
13:00-13:40 (404)
B : BRI

IX. BV — b1 RBOBEETFI NI
Structure and tectonics around
the Antarctic Plate-Indian region
43R (25-28)
13:40-15:00 (804))

BE : BPARESE

k@ Coffee break (14:40-15:00)

k# Coffee break (15:00-15:20)

V. R2 & —3H8H
Poster presentations
20 # (101p-120p)
15:00-15:40 (404
BE . =g

V. FRFIELHLE T OB & HhER Y
Geodesy and geophysics in and around the Syowa Station
5% (12-16
15:40-17:20 (1004
B : A—pK. BRI

X. drE7FrREOER LR
Geochemistry and geochronology of Gondwana
43R (29-32)
15:20-16:40 (804
Bk HF H

XI. BEEREOERY 9P
Petrology and mineralogy of high-grade rocks
2 K (33-349)
16:40~17:20 (4043
B RRHEIER

BEL Conference party (17:30-18:30)
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Program for the 22nd NIPR Symposium on Antarctic Geosciences, 2002

10108 (K) 10 October (Thursday 9;55~17:20)

09:55 - 10:00 #®#¥ Opening Address
M7 1

Directer—-General, National Institute of Polar Research O. Watanabe

I 10:00-11:00 #HHFER Late Geomzoist B . HlE—
1 10:00-10:20 REEEY 2V + - 7}p > B{EADESRER
ESR dates from fod4@iSH K alonefW®3ilzow-Holm Bay coast, East Antarctica
®H J$E M. Tak BE1LA T Nara Women's University
H Ex A T3 s b : Osaka University
=M 3 H Mi g&,‘% ot et NIPR
i E— K. Molpedryy: Sl NIPR
2 10:20-10:40 ﬁ#ﬁ,ﬂlnwr“ﬁi'—'fﬁtiﬁ?‘%
Subbottom environments and deposits in the Antarctic lake
W~ B K Seto BRXA - AT~ — Shimane Univ. RCCLE
i S S. Imura R NIPR
3 10:40-11:00 45 XEBKE 46 XHEEBTIRE, AN TWVEERENKLARSTFORRR

BEEORFMERICOVTOIAY M -RAEDERMARDOANDFETO
& (-

Future plans in the field of Antarctic Quaternary science and its scientific
significance
=@ ¥ H Miura R NIPR

II 11:00-12:00

BiEEDE  Marine Geophysics in the Southern Ocean & E : ARER

4 11:00-11:20

HFZ - BRICRAA—Z FS U7 —BETES(AAD)DIEY I T MK

Amagmatic extension of the Australian-Antarctic Discordance from bathymetry
and magnetic anomaly

E BE K Matsuda K - WEER ORI Univ. of Tokyo
»E #M7 K Okino WA - HEEE ORI Univ. of Tokyo
MR &—Hf K. Koizumi A - R ORI Univ. of Tokyo
BA #EE Y. Nogi REHEB NIPR

5 11:20-11:40

F—=R LSV T —BEFESB-4ZI AL M BT hmEE (BENER)
Crustal structure in the B-4 segment along the Australia-Antarctic Discodance -
Preliminary result -

¥H & K. Mochizuki HhEBHE ERI Univ. of Tokyo
E M M. Shinohara BB ERI Univ. of Tokyo
il #B¥  T. Yamada HBF ERI Univ. of Tokyo
i fok K. Nakahigashi #hE@HF ERI Univ. of Tokyo
&R #Z T.Kanazawa HhEBT ERI Univ. of Tokyo
e 7 K. Okino A - R ORI Univ. of Tokyo
P2025~
1
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6 11:40-12:00 AMM KHO1-3 Leg? [CH (T3 HIBEE KRB RFHADY vy EV Y

Seafloor mapping around the epicenter of the great Antarctic earthquake
during the Hakuho-maru KH01-3 Leg2

BAR &P Y. Nogi b NIPR
MNg ©—B8 K. Koizumi A - M ORI Univ. of Tokyo
12:00-13:00 BAR Lunch
I 13:00-14:40 T EBROATLRES BEFH X SRBR

Seismic exploration on the Mizuho Plateau

7 13:00-13:20 JARE4A3ATHRIRERRBIE

A seismic refraction and wide-angle reflection experimet at the Mizuho
Plateau, East Antarctica, in 2002 (JARE43)

=HT 8 H. Mivamachi BEEBEX-H Kagoshima University

neE &/ T. Matsushima J1K - #1@ Xtz ¥ — SEVO, Kyushu University
FH % S. Toda BHBEKR Aichi University of Education
BmH EBFH M. Takada Ex - eEALt >4 — Hokkaido University

Ei& FEE Y. Takahashi JE¥EE B A g Hokkaido NOF Co.

i K#  D. Kamiya Hib T3 Hakusan Co.

58 ®mE  A. Watanabe hoK - H Kyushu University

(I F #t M. Yamashita  #BHFEK - BN Grad. Univ. for Advanced Studies

W B M. Yanagisawa

8 13:20-13:40 JAREASATHRZREEICLSAH TSR T ObRiEE

P-wave velocity structure of the shallow crust beneath the Mizuho Plateau,
East Antarctica, from the JARE 43 seismic survey

EHT &  H. Miyamachi BEREKX - H Kagoshima University

W & T. Matsushima  Juk - ##8XKIltz>¥— SEVO, Kyushu University
FHE % S. Toda BHBEKR Aichi University of Education
B BE A Watanabe hox-B Kyushu University

(T #®# M. Yamashita  #BBFK - BB Grad. Univ. for Advanced Studies
&R B M. Kanao RR A NIPR

mH EF M. Takada LK - g ALt > #— Hokkaido University

®iE B Y. Takahashi I6¥E B A g Hokkaido NOF Co.

9 13:40-14:00 AFIEERICHBITHIATHBRIBEERUEFNICHED ZEBRM (JARE43)

Explosive operation and observation in the refraction experiment at the Mizuho
plateau, East Antarctica in Jare43

®¥ B Y. Takahashi Ab¥giE B A iR Hokkaido NOF Co.
=R & H.Miyamachi HEHIREBK - ® Kagoshima University
¥R EXE A Watanabe hk-# Kyushu University
Al #Hk  N.Ishizaki Fr/77arhk Tecnofront Co.

dEF ¥E K. Nakano KRS TFr Ohara Co.

¥ Bt M. Yanagisawa
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10 14:00-14:20 JAREA3ATHRIREICH(FTBZRF—ARYIILER N RBILIE
Blasting hole drilling by steam water type drilling system, JARE43
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A. Watanabe
N. Ishizaki

H. Miyamachi
M. Yanagisawa
K. Nakano

Y. Takahashi
A. Takahashi
M. Kanao

hK - BB
/A VA
EREX B

KIES TR
JigE B A i
HER T 2B AT
o H

Kyushu University
Tecnofront Co.
Kagoshima University

Ohara Co.
Hokkaido NOF Co.
Geo tecs Co.

NIPR

11 14:20-14:40 FEBARR L —9 DRREE L UHRBIRI(CD VT
Development and observation tests of the Antarctic penetrator

/N T. Matsushima AKX - #&klitz>4— SEVO, Kyushu University
(UF ¥t M. Yamashita &K - ESRE Grad. Univ. for Advanced Studies
#B ¥~ T Yasuhara B ERE Aero Ashahi Co.
BO % H. Horiguchi ORI Aero Ashahi Co.
A F# K. Shibuya i HUAF NIPR
14:40-15:00 K% Coffee break
IV 15:00-15:40 RR#%—35HBE Poster presentations B =it
101p 15:00-15:02 Y aVs » RKIVABERAALVE =S ANV (CETHEEBEREHR
High-grade metamorphic rocks from Skallevikshalsen in the Latzow-Holm
Complex
HH HEEE Y. Yoshimura BAk B Kochi University
A& fH— Y. Motoyoshi it NIPR
=g ¥ T. Miyamoto K- B Kyushu University
E.S. Grew A RE University of Maine
C.J. Carson IV R% Yale University
D.J. Dunkley AR FERBEEF— Nagoya University

102p 15:02-15:04

Howard Hills & Meta—-ultramafic and mafic rocks @ Sr - Nd B GItk#ER%

Srand Nd isotopic compositions of Meta-ultramcfic and mafic rocks from
Howard Hills, Enderby Land, East Antarctica.

EA M¥E  T. Mivamoto
& BE& Y. Yoshimura

&H

E. S. Grew
D. J. Dunkley
C. J. Corson

%,_.

Y. Motoyoshi

piV.

BHA - B

H bR

AR

X - ERAEE
IR

Kyusyu University
Kochi University
NIPR

University of Maine
Nagoya University
Yale University
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103p 15:04-15:06 ARKOA—=JE—KSU R, Z4N7 4 F—LibDHE

104p

105p

106p

107p

108p

A& - /D x— - RAYHRBRRAE
Geology of Filchnerfjella in Central Dronning Mard Land;
Japan-Norway-Germany joint geological investigation

KFIH I1EBA M. Owada ok - ® Yamaguchi University
B HAHE S.Baba HKERA - BE University of the Ryukyus
Synnfve Elvevold Norsk Polar Institute
Andreas Laufer J.W. Goethe Universitiit
A& #fF K. Shiraishi i HBH NIPR
15:06-15:08 A >~ R, RZbEIDOBEEEREDERMRE L BEEHEK
Metamorphic reactions and P-T estimates of ultra-high temperature granulites
from Palni Hills, South India
D. Prakash BRER - REH®R Yokohama National University
B R M. Arima HIREX - REFH Yokohama National University
15:08-15:10 P-T evolution of Ramakona granulites: Implications for tectonic evolution of
Central Indian Tectonic Zone
M. Satish-Kumar 4N Shizuoka University
M. Matsunaga B R Shizuoka University
A. Roy Geological Survey of India
B.K. Bandyopadhyay Geological Survey of India
15:10-15:12 @77V Hh, KSKS - h—KF 94 MEREEKITAET 5NREDELEH
5%
Petrology of syenite near the Phalaborwa Carbonatite Complex, South Africa.
T S M. Yuhara BEA B Fukuoka University
mix% Ei H. Kagami FRA - BR B Niigata University
BEH EH Y. Hird THEA - H Chiba University
+2 % N.Tsuchiva HiK-T Tohoku University
15:12-15:14 @77V H, FI9—-NBICHEIETIH—TN—II5 U OEECHEICRE
ENF-fIEGEER
Andalusite and kyanite newly found in quartzites of the Kaapvaal craton next to
the Natal belt, South Africa
#H FE  H. Morita TEKX - BB Chiba Univ. Advanced Studies
EH Y. Hirol FEK B Chiba University
Geoff Grantham Council for Geoscience, South Africca
15:14-15:16 $#EA - AARS A FOBMMBEED 5> DR EHEERETE A DFHI#

Constraint on estimating the cooling rate from microtexture in plagioclase and
scapolite

=% % A Miyake HK -2 Kyoto University
WFE T Y. Seto K -8 Kyoto University
4 X M. Kitamura HA-H® Kyoto University
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110p

111p

112P

E22Emm S >R LTS T L (20024F)

15:16-15:18 3T, ARBI N —ILTOWEXRARLT DR HISHEE
Forming and preserving processes of mountain permafrost in the Kuranosuke
Cirque, Tateyama Mountains.
#BH# FAE K. Fukui IR - B Tokyo Metropolitan University
15:18-15:20 YaVs# - RINABOZA L 208 EBETTY 0
Observation and modeling of seiches in Latzow-Hoim Bay, Antarctica
#fM —p  K.Nawa PERRHE GSJ, AIST
FE B S.Ito BERRH GSJ, AIST
Ry & R. Ohtani R GSJ, AIST
+H #—Bf K. Doi HR HUEF NIPR
A % S. Aoki HR HuBR NIPR
A/ ®E# N.Suda IN=FN Hiroshima University
15:20-15:22 JARE-43 BBARR L —9 —HBRBADIRT - FHER(CDONT
Posture of the Antarctic penetrator, JARE-43 observation tests
T #4h M. Yamashita 8K - @SS Grad. Univ. for Advanced Studies
we # T. Matsushima Xk - #iB XKt > — SEVO, Kyushu University
#H %~ T.Yasuhara WO Aero Ashahi Co.
O % K. Horiguchi BREWITE Aero Ashahi Co.
15:22-15:24 JAREASATLHBREBMBR L TOT A AV —F —FRBW=KEKEUE

Radio echo sounding survey on the Mizuho Plateau in the SEAL Project, the
JARE 43rd (2002), East Antarctica

mHE EF M. Takada JtR - KLY > — Hokkaido University

FH % S. Toda BHBEKR Aichi University of Education
#4a K@ D. Kamiya BILT% Hakusan Co.

BT® A H. Maeno AR CRL

mi #@— K. Matsuoka HhERTIF RIHN

=W %2 H.Miyamachi EREBK-# Kagoshima University

B Bt M. Kanao PR NIPR

) H#  T. Furukawa R NIPR

113p 15:24-15:26 JAREASATHBBRET —4 (CHITHREIERITOMNUER

Preliminary results of reflection analysis for JARE-43 seismic exploration data

' &t M. Yamashita BHER - BgR e Grad. Univ. for Advanced Studies
=H 4%  H. Miyamachi EREXK-® Kagoshima University

/N T. Matsushima Ak - #iE kit > — SEVO, Kyushu University
FH % S. Toda BHERERZE Aichi University of Education
#Ead BE A Watanabe K -H Kyushu Univercity

®mH EF M. Takada LK - @At >4 — Hokkaido University

£ B M. Kanao F A NIPR
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114p 15:26-15:28 JARE4ASATiRMZEENR L TOEHRUGPSHE

115p

116p

M17p

118p

119p

120p

GPS and Gravity Surveys on the Mizuho Plateau in the SEAL Project, the
JARE 43rd (2002), East Antarctica

=13 S. Toda BHIBEKX Aichi University of Education
#7E K#  D. Kamiya =113 Hakusan Co.
BB HF M. Takada bk - #B XL >4 — Hokkaido University
nBE # T. Matsushima Lk « @Kkt #— SEVO, Kyushu University
EHT &= H.Miyvamachi BEREBK-HE Kagoshima University
R B M. Kanao HE NIPR
#=H #¥— Y.Fukuda A H Kyoto University
15:28-15:30 U—N S UhEOEREEASHOLMES PR
Paleomagnetic study of mafic dikes in the Mt. Riiser-Larsen area
&) A N. Ishikawa oK - AR - BIES Kyoto University
Ak =' M. Funaki R NIPR
15:30-15:32 Long-term secular variation of the geomagnetic field during the last 1 Ma
obtained from deep-sea sediments in central Wilkes Land margin
i #F  H. Matsuoka MBIER - R A2 Grad. Univ. for Advanced Studies
% B T Sato RER - BERZE Hiroshima University
A &' M. Funaki HRHL B NIPR
15:32-156:34 BEAMBEOBEI T OMLEDZZA#4
Correlation of cores collected from sea-floor around Antarctica.
i e M. Nakai KEXER Daito-Bunka University
15:34-15:36 BEXERIATHHOBII IR v RABLUXFABN IRV EZANE
Themoluminescence (TL) and Optically Stimulated Luminescence (OSL) study
on Antarctic Ice
XH &t T.Yada KERRE - B Osaka University
#¥ NNE K. Norizawa KK - B Osaka university
B Be A. Tani REERZ -8 Osaka university
e ofil M. Ikeya KRR - 8 Osaka university
15:36-15:38 A& >NA RL—FDESRAE
A study of Electron Spin Resonance on methane gas hydrate
R B K. Takeya KRR - 8 Osaka university
&KW ¥+t T Yada RERRS - B Osaka university
® B A. Tani KK - B Osaka university
e jofl M. lkeya RRKZ - B Osaka university
KXE —p K. Ohgaki KRR - BT Osaka university
15:38-15:40 GHABICK2BERNEHBRAETHLT -9 LB —EDRIFLSED

) R
Data and samples off Antarctica collected by JNOC's geological surveys:
Compilation and future utilization.

4 @E# M. Fyjiimoto AR JNOC-TRC
it #3h Y. Tsuji A JNOC-TRC

6



12

13

14

15

16

E22[EFMME S R DT LT DT T L (20024F)

15:40-17:20 ERFIENBED DRk & bk BEE : AF0—pk, BB
Geodesy and geophysics in and around the Syowa Station
15:40-16:00 FEtEMbERRESDOERKICDINT
Compilation of the results of the Antarctic reseach activities of the GSI
A B I. Kimura H -+ #h PR GSI
PE BEF S.Nakajima Extfmwe: B GSI
2B A H. Ando Efmwe:itk S GSl
16:00-16:20 #@xEHRR(CL S BEEEHE (TT70#016) ORE

Calibration of the superconducting gravimeter (TT70 #016) at Syowa Station
using absolute gravity measurements

AHE #T7 S.Iwano THEA - B Kyoto University
A B 1. Kimura Exifan: B GSI

+# E—BF K. Dol HiE AR NIPR

8 #—  Y.Fukuda K- H Kyoto University
HAT BB Y. Tamura EINRKXEB NAO

16:20-16:40

BHEGBTHRRY SN -HEEBEREICERTSIENEIL
Gravity changes at Syowa Station caused by the Antarctic oscillation

BA O® S. Aoki R NIPR
+#H 8 K. Dol R NIPR
¥ i K Shibuya i B NIPR

16:40-17:00

BEBNENOT—9ERWVERTHT Y MUICHBITASHEEREREAEICDL
T

Anisotropy of shear wave velocity in the lowermost mantie using broad-band
data recorded at Syowa station in Antarctica

F## EM Y. Usui SIRK - BRBZE Kanazawa University
W B#E Y. Hiramatsu #IRK - BRBE Kanazawa University
54 SE*X M. Furumoto &RK - AR Kanazawa University
B BH% M. Kanao MR HuBF NIPR

17:00-17:20

Vo=N—BBOREGETINITY XA - 4 N—=2 3 VICKDEEREGIHD
M SREEETIV

Crustal S-velocity models benearth continental margins in Antarctica inferred
from genetic algorithm inversion for teleseismic receiver functions

£RB B M. Kanao M HuH NIPR
B8 B T. Shibutani TERA - B S Kyoto University
AR BE A Kubo 7 SRR NRIESDP

17:30-18:30

SRS Conference party
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108118 (&) 11 October (Friday 10:00~17:20)

10:00-10:40 Y42 FUTZSYRERQYZVITE-RSV ROMRE EE: BT
Geology in Dronning Maud Land and Victoria Land
10:00-10:20 HRROVZVIE—RSU K, I yNIVENZDY T4 YT 5225
1k
Sapphirine granulite in Schumaher Hills, central Dronning Maud Land
B KT S. Baba BERK - 8F University of the Ryukyus
FFIH EH M. Owada hox - #8 Yamaguchi University
10:20-10:40 The Ross-orogenic structural architecture of northern Victoria Land
(Antarctica) and the craton-orogen boundary problem
Andreas L. Laufer J.W. Goethe Universitit
10:40-12:00 FE7EEDKE BE REF—
Napier Complex
10:40-11:00 FET7EBFF—B. E—/~RBERERAFCEITHT7 v ROER
Behavior of fluorine during peak to retrograde metamorphism in the
ultrahigh-temperature metamorphic rocks from Tonagh Island, the Napier
Complex, East Antarctica
AMME [EB M. Owada ik - 2 Yamaguchi University
DR BEA Y. Osanai X - BE Okayama University
fa% #PE T. Tsunogae BEKA - HERBE The University of Tsukuba
#Be HiE T Toyoshima  #FHEA-H Niigata University
NE T T. Hokada E R A Em s Natl. Sci. Museum
11:00-11:20 REEIVYE—S5 K, FE7EHoward HillsES S =154 FOBES
ETFICHF54EE%
High-pressure and high-temperature phase relations of a granulite in the
Napier Complex, Howard Hills, Enderby Land, East Antarctica
g K. Sato BBk - M Ehime University
@& H¥E  T. Mivamoto K- B Kyushu University
g &4 T. Kawasaki BBA A Ehime University
11:20-11:40 RERZRBOELGENIMEERTY MLOKRE -REEF ET7 EEEHI(C
Petrological feature and mantle sources of Proterozoic dyke swarms:evidence
from the Napier complex, East Antarctica
oA B¥ S, Suzuki FRA - BB Niigata University
4% E# H.Kagami HEA - AR Niigata University
A #%E  H. Ishizuka [} P Kochi University
11:40-12:00 REgEF E7 EERDOLENBE
Resistivity structure in the Napier Complex, East Antarctica
Uiy BY A. Yamazaki KGRI MRI
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12:00-13:00 B® Lunch
13:00-13:40 YaVx - KNV LAEEDREEE FER : B
Rock velocity of the Lutzow-Holm Complex
13:00-13:20 EEEY 2 VF - RIVABROSEEREDHIEHEERAY
The velocity anisotropy of high-grade metamorphic rocks from Lutzow-Holm
Complex, East Antarctica
e #£F K. Kitamura BUER - BIgHS Grad. Univ. for Advanced
AJIl ESA M. Ishikawa BIRERX - RIEHER Yokohama National Univ.
B E M. Arima BRERX - REB®R Yokohama National Univ.
HA #fF K. Shiraishi R NIPR
13:20-13:40 BHEI/S 154 b - BR7Z Ny I/RREDBRETICHITS SERERE
S-wave velocity of pyroxene granulite and pyroxene felsic gneiss at high
pressure
FB #EA  E. Shingai BREKX - REBHR Yokohama National University
)1 ERA M. Ishikawa RIRE X - REFR Yokohama National University
% E M. Arima BRE K - REHR Yokohama National University
13:40-15:00 BT —b-a1 > RigO@BEET I MO R JEE PR
Structure and tectonics around the Antarctic Plate - Indian region
13:40-14:00 Postglacial rebound (& 5 1998 F E5tEBRADGHIHR
Stress changes induced by glacial rebound and implications for the Antarctic
eathquake in 1998
®E H— 1. Okuno A - B ERI Univ. of Tokyo
AR ®HE A Kubo B KA NRIESDP
HH IEX M.Nakada k-8 Kyushu University
14:00-14:20 mE@HEEOL AU —REEESH
Distribution of Rayleigh wave group velocity in the Antarctic region
/N#k BIE] R, Kobayashi BEER Ehime University
D.D. Singh BEXR Ehime University
AR Dapeng Zhao D4 N Ehime University
14:20-14:40 AU S5 h PALKEIBIS(RIS/IDAR Y b —2%) TOMREEERS R
Analysis of SKS anisotropy at PALK Station (IRIS/IDA) in Sri Lanka
AR BB A Kubo B KRB NRIESDP
14:40-15:00 KEEY VR 7 2 7 DIEBEHMZBOBME ~-Uavt - KIVASKOERMS-
Initiaition of non-rigid behavior of continental lithosphere
Al E3h M. Ishikawa HIEERX - RIEHER Yokohama National University
15:00-15:20 {k&# Coffee break
15:20-16:40 IT¥ R FRKBEOER L{F EBk:HE HE

Geochemistry and geochronology of Gondwana




29 15:20-15:40

E22RFEMME S LRI T LTS T L (20024F)

Geochemical and Nd-Sr characteristics of Neoproterozoic granites from West
Cameroon

Charles Nzolang FERK - BR PR Niigata University
&% & H. Kagami FEA - BR B2 Niigata University

30 15:40-16:00

Rb-Sr 2&B74A4V /0 DUty FENBEME : T2 RIFKESNS DK
Condition for resetting of Rb-Sr whole rock isochron : considering rocks from
the Gondwana continent

31 16:00-16:20

Iz E#E H. Kagami R - BB Niigata University
EM B T. Shimura FEA - ® Niigata University
M HE M. Yuhara Y N Fukuoka University
HA ffr K. Shiraishi P s NIPR
EEERE P ORKIKE DEE)
Behavior of apatite in high-grade metamorphic rocks
B EF Y. Hiroi TFER - H Chiba University
A% H¥— Y. Motoyoshi HR #hirF NIPR
B#& %077 K. Shiraishi i NIPR

32 16:20-16:40

YooY —HEBDSM-Nd - Ro-SrERRR : 4 > RPRIBEHF LRI RD
FTFORZORDER

Sm-Nd and Rb-Sr geochronology from the Sausar Belt and surrounding areas:
implications to the tectonics of the Central Indian Tectonic Zone within East
Gondwana

XI 16:40-17:20

HH B M. Yoshida o2 R EBREMFET Gondwana Institute

Abhijit Roy 1 RERHEN Geological Survey of India

k3% #E# H. Kagami FrRK - BRBZ Niigata University

S. Bhowmik, Roy Abhinaba, B.K. Bandyopadhyay, Geological Survey of India

A. Chottopadyay, A.S. Khan, A.K. Huin, T. Pal Geological Survey of India

B T. Kano ok -2 Yamaguchi University

i@ FH#H  H. Wada BEA B Shizuoka University

M. Satish-Kumar i Shizuoka University
BEEREDERY - iY¥ B : KF0H EBH

Petrology and mineralogy of high-grade rocks

33 16:40-17:00

SHRIMP(Z & 5 HEZE R $hapibigiod )L 3 2 U-PoER & F D&

SHRIMP U-Pb zircon ages in the central part of the Hidaka Metamorphic Belt,
Hokkaido, Japan

A ® T.Usuki T NIPR
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ESR dates from fossil shells along the Liitzow-Holm Bay coast,
East Antarctica
Masashi TAKADA (Nara Women’s Univ.) * Atsushi TANI (Osaka Univ.) *
Hideki MIURA (NIPR) - Kiichi MORIWAKI (NIPR)
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Subbottom environments and deposits in the Antarctic Lake
Koji Seto (Shimane Univ., RCCLE) and Satoshi Imura (Nat. Insti. Polar Res.)
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Amagmatic extension of the Australian-Antarctic Discordance from

bathymetry and magnetic anomaly
Kohei Matsuda, Kyoko Okino, Kin-ichiro Koizumi (Ocean Research Institute, the University of Tokyo)

Yoshifumi Nogi (National Institute of Polar Research)
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Crustal Structure in the B-4 Segment Along

the Australia—-Antarctic Discordance —Preliminary Result-
Kimihiro Mochizuki, Masanao Shinohara, Tomoaki Yamada,
Kazuo Nakahigashi, Toshihiko Kanazawa (ERI, University of Tokyo)
Kyoko Okino (ORI, University of Tokyo)
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Seafloor mapping around the epicenter of the great Antarctic earthquake during the
Hakuho-maru KHO1-3 Leg2

Yoshifumi Nogi (National Institute of Polar Research)
Kin-ichiro Koizumi (Ocean Research Institute, University of Tokyo)
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Calibration of the Superconducting Gravimeter (TT70 #016)
at Syowa Station Using Absolute Gravity Measurements
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Gravity changes at Syowa Station caused by the Antarctic Oscillation
Shigeru Aoki + Koichiro Doi - Kazuo Shibuya (NIPR CAEM)
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Anisotropy of shear wave velocity in the lowermost mantle

using broad-band data recorded at Syowa station in Antarctica
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Seismic shear velocity models of the crust
and the uppermost mantle were investigated by
teleseismic recetver functions inversion beneath
the permanent stations at the continental
margins in Antarctica. In order to eliminate the
starting model dependency, non-linear Genetic
Algorithm (GA) was newly introduced in the
time domain inversion of the radial receiver
functions at each station.

To derive the structural response (receiver
function) beneath the recording station, the
source-equalization method (Langston, 1979)
was applied to the P-waveforms of teleseismic
events. Crustal response was isolated from that
of the instrument and effective seismic source
function. Since the receiver functions are
sensitive to P-to-S conversions through the
interfaces beneath the recording station, the
inversion result produces a shear wave velocity
structure. By applying these method, receiver
functions were obtained at the Mawson Station
(67.6°S, 62.9°E; MAW) for 20 earthquakes in
the period from August 1990 to August 1993
offered from the Australian Geological Survey
Organisation (AGSO). In the inversion
procedure, we use the weighting-stacked
receiver functions for all the original traces in
the 60°-130° back-azimuths. The incoherent
noise can be suppressed by stacking, while the
coherent signals are enhanced. Weighting-
center for the stacking were 120°-130°, where
the maximum numbers of original traces were
obtained. The stacking-weight for each trace
was defined according to the angles between
the back-azimuth and the weighting-center.

The inversion of the receiver functions to
recover crustal and uppermost mantle structure
is widely recognized to be sensitive to the
starting model if a conventional linearization
scheme is employed (Ammon et al, 1990).
Such difficulties, however, can be overcome by

employing an inversion scheme based on a
Genetic Algorithm (GA) (Shibutani et al., 1996).
This approach makes use of a ‘cloud’ or
‘population’ of models to minimize the
dependence on a starting model, a set of
‘biological’ analogues are used to produce new
generations of models from previous
generations, with preferential development of
models with a good fit between observed and
theoretical receiver functions. The approach
provides a good sampling of the model space,
and enables the estimation of the shear-wave
speed distribution in the crust, along with an
indication of the ratio between Vp and Vs.
Many models with an acceptable fit to data are
generated during the inversion, and a stable
crustal model is produced by employing a
weighted average of the best 1,000 models
encountered in the development of the GA. The
weighting is based on the inverse of the misfit
for each model, so that the best fitting models
have the greatest mfluence (Fig. 1).

Non-linear GA was applied for the time
domain inversion for the weighting-stacked
radial receiver functions of MAW. In the GA
inversion, the crust and the upper most mantle
down to 60 km were modeled with six major
layers. The model parameters in each layer are
the thickness, the Vs at the upper boundary, the
Vs at the lower boundary, and the Vp/Vs ratio.
The Vs for each layer is constructed by linearly
connecting the values at the upper and the lower
boundaries, to give a sequence of constant
velocity-gradient  segments  separated by
velocity  discontinuities. A smoothness
constraint in the inversion was implemented by
minimizing a roughness norm of the velocity
model (Ammon et al, 1990). After examining
the trade-off curves between the model
roughness and waveform-fit residuals, we select
the most suitable pair of the above parameters.
A number of iterations, up to 200 are carried out



in the inversion in order to reduce the
waveform-fit residuals (misfit-values) to an
acceptable value, and the most stable solutions
are adopted as the final models (Fig. 2). We
obtained 50 population models for each iteration,
then totally selected 200x50=10,000 models to
determine the best fitted one.

The waveform fits between synthetic
and observed receiver functions (Fig. 3) are
fairly well when examined in detail and the
values within standard error bounding,
indicating adequate inversion procedures with
reasonable smoothness constrained. There are
several noticeable later phases for all traces
after the P-arrival, for example, Ilarge
amplitudes are recognized around 4-5 s, which
are considered to be the directly converted Ps at
the Moho. Intra-crustal converted phases are
recognized around 1-2 s and 2.5-3.5 s, which
imply mid-crustal velocity discontinuities.
Later phases, after around 7 s, have a rather
worse waveform fit compared with the earlier
phases, because of relatively poor signal-to-
noise ratios for these later phases.

Flow Chart of GA

 Eandorly gereiaiad o

Fig. 1; Flow chart of Genetic Algorithm (GA) for
geophysical problems. Beginning with a randomly
generated initial population and corresponding misfit
values which are defined by square sum of the
difference between the receiver function predicted for

each model and that obtained from observed
waveforms, succeeding populations are created by
selection, crossover and mutation.

——Misfit-mean
- Misfit-max.

Station MAW
L L

Misfit values

[ T T

ITteration Number

Fig. 2; Misfit values vs. the number of iteration during
the GA inversion for the station MAW. Variations in
the mean, the minimum and the maximum misfit values
among the each population are drown to reach the
stable values.
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Fig. 3; Synthetic radial receiver functions by assuming
the S-wave models and the Vp/Vs ratio determined by
GA inversion (broken traces) compared with observed
mean (upper solid trace) and +/-1 standard error
bounding (lower two solid traces) of weight-stacked
receiver functions up to 30 s from the P-arrival in the
60°-130° back-azimuths at MAW.

The inverted velocity models by both
linearlized (Kanao et al., 1996) and GA methods,
have very sharp Moho discontinuity at depths of
41-43 km. There are high velocity layers in the
upper and lower crust at depths of 3-17 km and
25-33 km; which are separated by the low
velocity layer around 21 km depth. It is also
recognized that there are high velocity zones
around the Moho, followed by gradually
increasing  velocities with depth in the
uppermost mantle.  The above three high



velocity layers have an association with three
main peaks of large amplitude phases within 5 s
after the P-arrival in the receiver functions (Fig.
3). The sharp Moho corresponds to the largest
amplitudes of Moho Ps phases in 4.5-5.0 s.

MAW is located in Mac. Robertson Land
where Late Proterozoic metamorphic granulite
facies rocks have been found. Rb-Sr ages are
known to have about the same values around
1000 Ma in an east-west trending 500 km wide
belt in the Prydz Bay - Prince Charles
Mountains - MAW area (Tingey, 1982) and
appear to continue into the Rayner Complex in
Enderby Land (Sheraton efal, 1987). As for
the tectonic interpretation of the crustal
structure around MAW, a very sharp and rather
deep Moho around 42 km depth may have a
relationship with metamorphism of the
surrounding Rayner Complex around the
Archaean craton of the Napier Complex. The
intrusive Mawson charnockites have an
evidence for a compressional plate margin
setting of the Proterozoic mobile belt (Young
and Ellis, 1991). Depletions of heavy rare earth
elements in the low-Ti charnockites suggest that
gamet was a residual phase in partial melting,
which requires high pressures and an
overthickened crust. The deep Moho obtained
by recetver function inversion seemed to have
been formed by this overthickened crust in the
compressional plate margin setting.

In this presentation, shear velocity models
of the permanent stations at Antarctic margins
belonging to the Federation of Digital
Seismographic Networks (FDSN), such as of
AGSO, GEOSCOPE and IRIS, etc. are
presented in relation with geotecnotics and
crustal evolution of the each terrain. Moreover,
the shear velocity models by GA inversion for
receiver functions were also determined in
eastern Australia (R. D. Hilst et al., 1998), then
we will make a comparison with those crustal
and the upper mantle structure.
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Fig. 4; Seismic velocity model for MAW.  For the S-
wave velocity, all 10,000 models searched in the
GA inversion are shown as the light gray shaded
area. The best 1,000 models are shown as the
darker gray arca. The darkness is logarithmically
proportional to the number of the models as shown
by the gray scale bar. The best model and the
averaged model is shown by the black solid line and
the white solid line, respectively. For the Vp/Vs,
the solid line indicates the averaged model.
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The northern Victoria Land sector of Antarctica
is located at the Pacific termination of the
Transantarctic Mountains, a high-elevation
mountain range extending over 2500 kilometers
from the Weddell Sea to the southern Pacific
Ocean. The geology of northern Victoria Land is
best described in terms of three lithotectonic
units, which are from W to E the Wilson, the
Bowers, and the Robertson Bay "terranes" (e.g.
Kleinschmidt & Tessensohn, 1987). They are
interpreted to have formed during W-directed
subduction associated with magmatic growth
and accretion at the paleo-Pacific active
continantal margin of Gondwana during the
Cambro-Ordovician Ross Orogeny. The
boundaries between these units are first-order
structural features trending roughly NNW-SSE
and paralleling major topographic elements (e.g.
the Matusevich or the Rennick glaciers). They
have been repeatedly reactivated as extensional
and strike-slip faults in Meso-Cenozoic times.
The Wilson "terrane” is characterized by a
polyphase metamorphic history and consits of
low- to high grade metamorphic units intruded
by late- to post-kinematic plutonites of the
subduction-related Cambro-Ordovician Granite
Harbour Intrusives. The intermittent Bowers
"terrane” represents a remnant Cambrian oceanic
island arc accreted at the active margin. The
external Robertson Bay "terrane" consists of
distal turbidites of Cambrian to Ordovician age
probably deposited on continental crust. Both
suffered Ross-age very low- to low-grade
metamorphism and are deformed into tight and
slightly open folds with a general E- to NE-
vergence. The post-Ross-orogenetic evolution is
expressed by the Devonian to Carboniferous
Admiralty granitoids and the Gallipoli volcanics,
the latter representing higher-level equivalents of
the plutonic rocks, cross-cutting the Bowers and
Robertson Bay “terranes”. Non-metamorphic
clastic rocks of the Permo-Triassic Beacon

Formation and dolerites and lava flows of the
Jurassic Ferrar Supergroup seals the older units.

The Wilson "terrane" strikingly features
high-grade metamorphic and migmatitic rocks
wich occur next to low-grade metamorphic
metasedimentary units with occasionally well
preserved sedimentary structures. The high-
grade series locally contain relics of granulite-
facies units (e.g. Oates Land). The protolith age
of the low-grade units is unknown. However,
recent data on detrital zircons indicate a post-
Precambrian age (Ireland et al, 1999). The
reason for these neighboring but contrasting
units could be that (i) the low-grade rocks
represent the former sedimentary cover
deposited on cratonic basement in a pre-Ross
passive margin environment (Fanning et al,
1999), or (ii) the high- and low-grade units
represent different crustal sections of the Ross-
orogenic active confinental margin brought
together by major crustal shear zones (Fiéttmann
and Kleinschmidt, 1991).

A general problem of the Early Paleozoic
geology of northern Victoria Land and adjacent
regions is the exact location and the character of
the western boundary of the Ross Orogen
towards the Proterozoic East Antarctic Craton.
Several scenarios are possible for this boundary
involving (i) W-directed thrusts with or without
a molasse basin (e.g. the 500 km wide Wiles
Basin as one possibility) in front of the thrusts,
(i) a former back-arc basin somewhere in Oats
and/or George-V-Land, or (iii)) a continuous
transition with gradual decrease of Ross-
orogenetic deformation towards the craton. The
location of the boundary is suggested by
aeromagnetic data as well as scarce structural
data. A prominent anomaly paralleling the
Matusevich Glacier in Oats Land coincides with
a late-Ross intra-Wilson "terrane" W-, i.e.
cratonward directed thrust system bringing
together rocks of different crustal origin and



metamorphic grades (i.e. Exiles thrust in Oates
Land: Flottmann & Kleinschmidt, 1991). Both
anomaly and W-directed thrusts are interpreted
as being close to the actual craton-Ross orogen
boundary which should hence run within or W
of Matusevich Glacier. Similarly, another
magnetic lineament W of Priestley Glacier in a
rough projection of the Matusevich Glacier
anomaly, the Central Victoria Land Boundary, is
suggested to represent the boundary between
Ross Orogen and East Antarctic Craton
(Ferraccioli & Bozzo, 1999). Based on phyllites
with pan-African ages occurring within the
Proterozoic polymetamorphic basement in the
Commonwealth Bay area (George-V-Land/Terre
Adélie), a more complicated possibility assumes
the boundary to extend into the Southern Pacific
Ocean, to touch the continent again at
Commonwealth Bay, and to finally continue
across the Pacific Ocean into the Delamarian
Orogen in Australia (Gibson & Ireland, 1996).
This interpretation is, however, contradicting
Gondwana reconstructions of Flottmann &
Kleinschmidt (1991) which assume a thrust-
related boundary zone based on structural data
from Oates Land.

Detailed structural analyses of ductilely
deformed metamorphic and magmatic rocks of
the Wilson "terrane” in the Rennick Glacier area
of northern Victoria Land were performed
during the 1999/2000 GANOVEX VIII
campaign in order to find new hints on nature
and location of the craton-ward front of the Ross
Orogen in the Transantarctic Mountains. The
data were particularly collected in the Lanterman
Range, Morozumi Range, Helliwell Hills, and
the Daniels Range-Emlen Peaks-Outback
Nunataks. The localities are listed from E to W,
the latter group being the last nunataks before
the ice shield. Data from the polymetamorphic
and magmatic basement units of the Lanterman
Range indicate top-to-E or-NE directed sense of
shear being in line with W-directed subduction
of the paleo-Pacific Ocean in the Early Paleozoic.
A considerable lateral shear component is
locally present likely suggesting a certain
obliquity during Ross-orogenic contraction. No
indication of high-grade ductile overprint of the
Granite Harbour Intrusives is present in the
Lanterman Range. In contrast, data collected in
the northern Morozumi Range in locally solid-

state foliated Granite Harbour Intrusives, usually
non- or only slightly metamophic, indicate top-
E-directed sense of ductile shear. The
neighboring low-grade metasedimentary rocks,
intruded and thermally overprinted by the
Granite Harbour Intrusives, reveal roughly E-
vergent folds overprinting both schists and
granitic dykes. Structural analysis sites are
located close to the Wilson thrust, a major late-
Ross structure with top-E-directed kinematics in
QOates Land, or its southern continuation located
at Renirie Rocks only little further N of the
Morozumi Range (Kleinschmidt, 1992). The
kinematic data are therefore attributed to E-
directed thrusting of the Wilson thrust system
and attest its southern prolongation into the
northern Morozumi Range. Structural data from
the southern Daniels Range and in the
northernmost Outback Nuntaks indicate that
high-grade migmatitic gneisses in the E were
thrust over low-grade metasedimentary rocks
and Granite Harbour Intrusives in the W. Shear
sense indicators in gneisses, schits, foliated
granites and pegmatites reveal top-to-W directed
kinematics. Growth of fibrolitic sillimanite in the
strongly localized shear zones indicate high-
grade deformation temperatures. Strongly folded
pegmatites of the Granite Harbour Intrusives
show W-directed vergence, while other, younger
dykes remained unaffected by folding or ductile
overprint as well as the unconformably
overlaying cover units. This indicates a late-Ross
age of these, locally several 10s to few 100 m
thick ductile shear zones which are regarded to
represent the newly detected southern
continuation of the aforementioned W-directed
Exiles thrust in Oates Land into northem
Victoria Land. A small-scale, similarly E over
W-directed ductile shear zone at Komatsu
Nunatak in the Helliwell Hills could be an
equivalent of the Exiles thrust, but due its minor
importance and its location close to the known
Wilson thrust segment in the Helliwell Hills it is
regarded to be a backthrust to the Wilson thrust
(Kleinschmidt, 1992). Contrasting, E-directed
kinematics were found in the southern Outback
Nunataks in the direct southern prolongation of
the structures observed in the Daniels Range-
Emlen Peaks area. Strongly localized high-grade
shear zones with synkinematic fibrolitic
sillimanite growth and E-vergent folded dykes in



the heavily veined country rocks reveal top-to-E
directed kinematics. The character of these
deformations and the observed shear senses in
northern Victoria Land are once again well
comparable with the Wilson thrust in Oates Land
at the Pacific coast and similar structures from
central Victoria Land. ENE-trending right-lateral
faults of unknown age are assumed to be
responsible for the offsets of the different
segments of the Wilson thrust in the greater
Rennik Glacier area between the aforementioned
Morozumi Range, the Helliwell Hills and the
southern Outback Nunataks.

The presence of such a late-Ross opposite-
directed thrust system, which can now be traced
from the known outcrops at the Pacific coast to
the Ross Sea, allows some speculations on the
nature of the boundary of the Ross Orogen
towards the Proterozoic East Antarctic Craton.
According to the presented data and in
comparison to the aforementioned different
possibilities, the western front of the Ross
Orogen is best interpreted as a W-vergent fold-
and-thrust belt which is well in line with the
Dalmarian Orogen in Australia. Along this belt,
the intra-Wilson "terrane"” magmatic arc became
detached and thrust W-ward onto the craton. The
actual craton-orogen boundary should be located
not much further W of the segments of the
Exiles thrust system but is likely hidden by the

ice cover. It could very well coincide with the
western termination of the central Victoria Land
boundary zone W of Priestley Glacier inferred
from aeromagnetic data (Ferraccioli & Bozzo,
1999).
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High-pressure and high-temperature phase relations of a granulite in the Napier
Complex, Howard Hills, Enderby Land, East Antarctica
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Table 1. Temperature-time condition of present experiments.

Run No. EREE  KBRERE SR
) (h) (h)
020311A 1200 80 80
020320B 1200 80
—1100 185 265
020404C 1200 30
—1100 185
~1000 502 767
020614D 1200 80
—1100 185
~1000 502
— 900 952 1719

— = annealing stage.
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Petrological feature and mantle sources of Proterozoic dyke swarms :

evidence from the Napier Complex in East Antarctica
Satoko SUZUKI , Hiroo KAGAMI (Niigata Univ.), Hideo ISHIZUKA (Kochi Univ.)

The Napier Complex in the East Antarctic
Precambrian Shield is mainly composed of
various kinds of granulite facies metamorphic
rocks, of which the metamorphism has been
considered to occur at the Archaean age. In the
Mt. Riiser-Larsen area of the Napier Complex,
many dykes occurred as intruding into these
metamorphic rocks. These dikes display doleritic
texture and are classified into five groups (A-E)
on the basis of field occurrence, petrography and
geochemical characteristics of major, trace and
Rb-Sr and Sm-Nd isotope elements. These
groups of dykes show different strikes from each
group. The mineral associations of the alkaline
groups (A and B) include clinopyroxene +
plagioclase + biotite + K-feldspar + apatite +
ilmenite + magnetite, while the tholeiite groups
(C, D and E) contain the associations of
clinopyroxene + plagioclase + ilmenite +
magnetite. The alkaline groups have the higher
concentrations of incompatible elements (Ba, Sr,
Nb, P, Ti and LREE) than the tholeiite groups.
The Zr/Nb ratios are, however, different between
A and B in alkaline group, while these ratios of
C, D and E in tholeiite group are similar to each
other. On the N-MORB normalized trace
elements variation diagram, most of tholeiites are
characterized by negative anomaly of Nb and P.
Group E is distinct from groups C and D of

tholeiite group, namely it shows the flat figure of
chondrite normalized REE pattern and has the
higher Sm/Nd ratio, which are rather similar to
N-MORB. Group D is more enriched in
incompatible elements than group C, but the
normalized diagrams and isotope characteristics
are indistinct each other. The isotope ratios of
¥Rb/*Sr vs. ¥’St/**Sr and '*'Sm/'**Nd vs.
*Nd/**Nd clearly divide the dykes into four
groups (A, B, C-D, and E). These results
suggest the dykes in this area to be classified into
at least four groups in origin. The whole-rock
isochron ages of groups A and C-D define ca.
1.2Ga (Rb-Sr: 1161 + 238 Ma, initial ratio:
0.70475 + 0.00120) and ca. 1.9-2.0 Ga (Rb-Sr:
1966 + 74 Ma (initial ratio: 0.70244 + 0.00042),
Sm-Nd: 1960 + 96 Ma (initial ratio: 0.50979 +
0.00011)), respectively.

On the other hand, the initial ratios of groups
C-D or A suggest that these were derived from
the enriched mantle. On the other hand, the
present isotope ratios of groups C-D are similar
to those of EM-II (enriched mantle reservoir —I).

The large-scale igneous activity such as the
volcanism of ocean plateau or flood basalt causes
the eruption of the many dykes and the root of
basaltic body. It is likely that the most of basaltic
body have been recycled from mantle and existed
into the present mantle as EM-II.
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Resistivity Structure in the Napier Complex, East Antarctica
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The velocity anisotropy of high-grade metamorphic rocks
from Liitzow-Holm Complex, East Antarctica
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HYEE EOxfthizk s &, S 20~35km 12
INTT S B 3.6km/s & 3.9km/s DEH
F3%x—ar (BX 0.5~1.0km DAEE)
DEFAENRINTEBD (G- 2R, HRH) .
BAT 52514 "B T 2w D
FRREDI I Xx—a U EETHYTES L
EZohb, (b, FEHTH, CEEP) 12
SNIEG TS5 =a 51 NOESIEHTH S H
—Xy b5 ZaT54 D S WHEITR
4.1km/s TH5).,

NSO NG, P IEEENSTT TR
<, AHED S FHEEOREERENPL S,
2V« AV LEROTICRERE (£0
WICBEET 27 ET Ak BSEET S EEM:
DRI D,
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Postglacial rebound [Z& 5 1998 FEtBthRADIEHIR
WEE—CGRIGHEDD - ARERG R - PHERCUNIRE)
Stress changes induced by glacial rebound and implications for the Antarctic
earthquake in 1998
Jun'ichi Okuno (ERI, Univ. of Tokyo), Atsuki Kubo (National Research Institute of Earth
Science and Disaster Prevention) and Masao Nakada (Kyushu Univ.)

1998 IR AR TR E B X
BIILEES L - NOEETL - ML T
RELBESLV—FATOBXKOHMET
Holt. ZOMBOKB AN X LIL KA
FHOERTHETH B ZEERLTY
B %L, Wiens & Wysession, 1998). i
BB NS AT — AN BREETT,
7% 100km BEh7ZE vS X753 —LK
ROEELCHAIN, NS OKBEES &
HMBOKBEESHIIFHSHMICERSZ(E D).
Bl — TR — NABBOR AR
EEIADRLEET L — MIEBMEER
TUV—RTHBEEIALNTNWS. ZOR
HIZOWETLV—-MHORAOHMBORR
KOWTIR, REREERRE2INEN. £
T B ORAN, BB AREDKK OMRE
ZEBUNYT L RTHRETE B REMEIUR
% X 31TV B (Tsuboi et al., 2000).

—7, EBXEKOBE 2 FEROMMBRET
FUEINETEETINREINTNS
B 21X Nakada et al.,2000), BEK K DB
EOMMBRIIHE - HBENRT—FNZ
UL REEERBIVENDORBRTH 5.
L7 L7243 5 Nakada et al. (2000) T3, BfE
FTIRBEINEHEHEBRELTO 8 Al
B 3REKACBOBEECOBRNEE
H &2, glacio-hydro isostasy DEF ) 5
EITOWRROBBLTINENT 5 %
B—WICHATERNW I E2ER L8R
F—FEHBEL DS BH L WEEKEK O RR
EFIERRLTWS. 1998 EOMBRE
B & HREH)IZEI L T Tsuboi ef al. (2000)iZ
X B & James & Ivins (1998)H%R L 7= Eidlk
KOMBCLIIMWBEHOAKOLNL, B

LA DK A TR O B RSB AT A
LD P #MoFmME—KTEIEERL,
BIHDKRORMBRIZ LB U NT Y RTCHHAT
EHTMBEERDZELTVRS. L2L,
Nakada ef al. (2000) T3, 5 LWRBET IV
ERRODETINTOMBEHEHRER
EOHEHREERLTVBEMN, 2Tk 3
EBBETIICED BRMAIOHBBES
DHFALREIFODHAVRNIBZDERS TS
L EMREINTNS.
ZOWMBOD AN X LNEAKEKMAIC
LB IUNT L RTHETENE DM FEM
CERT DI, MBREHOARST
postglacial rebound DET YU X KB BN
PBRIZOWVWTEBFTTI2HENRD 5.5ED
AT T RBWIOKKRET L, BRI TR
HEBEETINERAVKEKEORARITHES 1
BOUNT D RBUYVZT 2T ROKIE
WKEZDEBEZORNHRNSEOHE
WEDLIREBERIITHEERNICHE
fiiL 7. £, BAED KK EHAKDDH N K
ETEATRICOWTHEML-.
HERRIZLS LSNPV TIE,XK
REFINDBVWICEDISEHBOEBDAIC
BEREVWEDRESTZENDMD X,
BEETFIVRBHBORERBICEEEE5X5
ZEMBELMICAR S . KIZ, postglacial
rebound HBOFEER TH HIBEETH
SN, EFERTH 57D, B THRIER
OHERELEI DR NDRENBETH 5.
# 40Ma O 7L — rEREBEHOBEE 10
km hHo#ERI NS HBAEREIIX 100MPa
BET® 5(Govers et al., 1992; Fig2). Zh
U TESULOFERNS NS, FTER



ELTRDDZIEMTEBLEEISNDA,
SROHEZER TR BBOREMNETD
ERNPRIEIRZIVHEET 15MPa BEL
7257z, ZUd Nakada & Yokose (1992)7%%
BRKBIUBROBAREOERICL 28
BT RN ROEE(13MPa) & 1FER
BETHD.OMBLD HESHEIUNDY
YRIZEBBENBBRFATTHRENEREER
ABINBREANRESNED > IIEL Ao
hEROHNRBBETH D ENoh o=
RiZ,EoBO MY H—icD0T,
ACFF & AFSM (Wu & Hasegawa,1996) %
T L. EFVERESE BEELZED
ERLFMUIEEZA, ACFF L AFSM 3
W BKEESHREOFHELIDVIBEINT
% EEN RKEKE T )V (ARC3+ANTS;
Nakada & Lambeck, 1989), KT 5L ()Y
A7 7DEX 100km, L&~ MO
HER S x 10 Pa 5, FE~Y > P ORER
10 % Pa s; Nakadaet al, 200002 W5 &, 1+
BRI H—ERDBB I EMRINE.

BEOXS AR OWT,HELVWIHELE
CEIVTHRTS.
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Distribution of Rayleigh wave group velocity in the Antarctic region

R. Kobayashi, D. D. Singh, D. Zhao
(Geodynamics Research Center, Ehime University)

ML — AT, 7L —hERER<
&L MBIEEIIIEFITE N, Fod. ER
B K BB EEEEOHE TIX., Bl
fHEZEMREFI 225520, BRI
BREHICH AR EINZFEROT., EBREED
BEHEICEL TWa, ZOMFETIE. IRIS
FARM DOL#HBHMBEEBEOT -5 & W T,
VAU —EOREESBIEL . MmO &
TO1IRTEEREB LV TOREE N
iz X%, Singh et al. (2001) AS ALK P
MR TORFEENFEFARDLRFICERL 72
FiEEHNWS,

T —413 1990 S 1998 F£FETOD IRIS
FARM 7 —# %A%, |E®D IRIS FARM
T =213 IRIS MWEEET % GSN BHifl#ELL
S GEOSCOPE #fifa<> B 728
FDSN IZMEBL TWaHEOTF—F b aEh
TW3, F-RERBEOWME*BHEL -6
R R H# B I#E PASSCAL 57— & Fh
TW3, ZEE 30 " SEREO TR TOERBIL -
MEEWNRET S, ¥V ZFa—Rid 55 L
ETH3B,

HEAT-ROL AU —E#FEEZ multiple
filter technique (Dziewonski et al. 1969) Tl
ET 5. AFO&ERHIL 20 05 150 &L
o TODL, FHEFNBRERHOIEHBRN
oo 2. 20U TOERBI 100 L LD
EREMIT S/N IMEWONERTRERMC
BAHBDNEL, INSBHWMOBRI&EIZL
oo BB AW IHBORIT 226 |
BBAISEIL 57 . BT — T 1585 &z oz,

X9, EEEERORBIZHT T, &K
TO—RIT S FHEM % FEEE 77 B,
53k 7z, Herrmann (1987), Herrmann and

Ammon (2002) RAFEL /2707 F LEHN
JA - GV SR E 21 BU I N O N E
AN, B 40 LA ETREOEEN K=
Mol £z, WA 2 REBREELO S 3
HEHREL, #RTES, REMTMILT
FHEITEm<TIzolz. KEETIIHREM - PR

BHITHIFRD S W BRGSO IR R
(Singh 1994, Kobayashi 2000) &£ ¥ & & E
Ehaorz,

DXL, AIC#HEEOT—yEHVNEYS
T7 4—%1T> T, BETOHEEME R
®7z, Yanovskaya (1982) 7 07 T L% N
M. TS BOFIENH O, BRI
DEILTRDZZ LT o7, BREEDORM-S
LORKREBZTIZS/12DT, DDA
Eimd . FH 30 BT AERHOEEENT -
EVEN, MHS0 M TREREBERETO
HEDOIL T ARDPRIZHE< o7z, Bl
SOMLAEIZARBEA—A N T U T EADHEFE
B TEEEE., TORORESTOEE
EDIX RS ARSI E0ENEM, T
U A TSI EERN E N &0 D RN
Bonrs,

ERDONET T T4—FTDREDIT,
Barmin et al. (2001) OAEEH WL &I
L7z, BETREZOREDRETHFET
H5,
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Analysis of SKS anisotropy at PALK Station
(IRIS/IDA) in Sri Lanka
Atsuki Kubo
(National Research Institute for Disaster Prevention and Earth Sciences)

B
AU T2 HRITL RIFRERREHIZENT, ®
4> KR EHE#E Lizow-Holm EHEDHICHENT
WiEEZZLBNBH A Lawver et al., 1999), )
5 > DEBEH & KM Liuzow-Holm HKDE
BAERIZ, ERPEOMORFEMELL TS, &
BIZT > BT KBRS TR OB RO LA
THDZEMRRENTWVS (Shirishi et al., 1994),
B Lizow-Holm FFICAIET SBfHEO
B EM W SKS A7) T 1 > Ot Kubo et
a. (199Ic &k > Tirbhz, ZHFEE<> LD
RAEERBL TS EEDON2A, {LAMICEL
ADSNRFETH 2 AHEENRL. EOROL
AERORERICBWTS. Ny FBIIBITZ8HIC
BT SKS AU T4 TSN, WEDR
HfEidmE, KESLBIEUBETH AR
5,1997), ZOI &M S Lizow-Holm BEDT > b
VOREHEDENDIZ, P2 td 100km BE
BHBENELEND. bLULRFENERFON
BRI HZBOTHBEEL, TORFRLIEZRY
7 2 HERCBRBIL B BOEE R AR E N
TWASREESDH S,

I—=5

AN T AORREICEFBEBNR Pallekele
(PALK: 7.2728°N, 80.7022°E, #£/% 460m) ' IRISDA
Ko THBEEIN, 2000 £ 8 ARNST—FHMHE

HEINBHTHEEL). RUSCABORERR
HICABLTHD, Wani complex IZBIHI TV Tig
REDDIIELRMEEER D, TEENRE
SNTVBHMBEFOS B, BATICIXIBIEHO STS
sk & RUANENEE X 5D Geotech Teledyne #L
KS-54000 OF—& B H 0/, 2000 4 8 A5 2002
6 HRETICRELAMET mb 41 6.0 LA L (X
2), ®3B PALK BHLIICX T SR RIS 85
~B0ERIMBORBERDEFE /2, IEBRED
EHAIRERHBER TV S, IS ORITRICD
WTHET 5,

B1 PALKBRSOMAE M)

H2EMMET O mb=6 LA EOMBERE (B
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Initiation of non-rigid behavior of continental lithosphere

Masahiro Ishikawa (Yokohama National University)

FERAREY) 12 7 - RIVABHIRIC T 5
Dyt - RIVAAEE 55 ~ 5.3 BHED
SHRIMP 7 5 >~ 2 2 AERERT Z &
5 (Shiraishi et al.,1994; 1997), > 77U R
IO TH B EEZLNTHBD, A
FH A R« ITHASI - /7 71
N+ TIETIRS N D TORBEIT > RIFK
WeEzzsy GRY 7 1) Il (Stern 1994) )
EEZSND, BT 7)) G OBRRIEIK
2,000km 1ZH J ST EIHERSE ERRTH D
ZIUT E DR E REDIE LI D pRIA T ERR K
- KBEEZET 7 b= A TSN DN,
Fe, W7 7)) E IR T > RS KR
DEREHIZ L o TIFEIRHPRICH T uEE)
EHEOHBREREHD, TOESH 2000k miZ
H AR EBEHEIND, KEEHERITITL—
T R A X THEIZN TSN, T
71 IS ILEE OIS TN IEH 5 D i JERHARY
GEZL—HRTHD, TL—rTFI2bZF R
VBN L Tz,

WY 7V S INAEBRICER L Tns Z
LT THHZI DO ? KBED L > 7 EitiR
HEGTIE, BREE~ > ML (U RT
TTIRE) AIRBEHRAR A RHIT 2D T, K
7 7D AEUHETD) Y A7 = 7 I3HEBEO R
FET > R KEEE FDUY AT 2 7ITHARE
LSEoMNn (=i Zobhorz) ITEN
B, XMEEEETHERELT G
WERE B L < TKROEE NBEZLN5S,

# L. wet 7afx EER~ > BIVERFDOKBEIZ, dry
T L~ o RVERF D KEENEZE U255,
wet Tafk B~ > MV ERFDOREIZEL <%
BEHEATHAD ZEFU I AT L THEDE
WNSRIRBEEI NS, BERS5T Y MLNIZ
KNG END LB EE< > bV RS T
HBHA) E 2 OMEITEKE S U TEL
SINELRBINETH D,
ZoELEOIER (7 SE7~7 7 hibK
i) 2957 IET-X ETVIERIZIEEAE
REBHDA 7 4 F T4 MOEAIMER AT 3
T EMHBECHREINTED, MiaEd
T > E—rH T I R kKbes
W R FKEENERGET anc el s
OHEAROERMANAR Z > Tk EEZ LN
(Stern 1994) . TOBETERD AT TR
EARA, T LEE > NINKAKRICHERR S
NEHERIRT 2, DED, BEIRANZOD
R T > RO KBRS T > R F Kb
DN L - 2R DIFARBH O EAHE
5.5 [RAFR1OD BRI i KEEEZIC & - THAS)
L72dDTIdinwhE TIN5,

IR R AN & S R T b A
BT T REICE RS, TUT RS >
RRREZRIZ K - CHERITLHPRISR AR 2
#0 ., TOFEPAITEIRRAHFRO &< T VIR
SHBEICE T kmiZd kRN, 12 RRpE-7Y
T KEEEZHISTIB Y v Ty 2 ail ko T
L TWBD, 77 KEOIRD NS IERIE
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KEEIE KR Y 5 b 2 &R T /NRAYES L
TTERENKETHD, TOBETEZEDA
T ITHEARAATERIE E VWA, AT THIKVER
&2 T MUK KRICHFE S /= nlhE
HAEV. DED. 7T 2 RREEEZRIC
(5 A BHREEE) (f > FUNEEAEER
LBWIZSMNb ST Y D7 I LEHICER
LTW3) W77 KRBV AT 2V ITHET

BTHAIKBOKIZK S THEANDIT NS,

KREEZeH: D & R E B OB OBEE
HRD ENT TV I A EBEARTOKREREZET
VIR RIS o 12 ZENBH SN T
HB, —H, INT T EHLUEIERL
o7 7V H G - NU AR A8 - T
VT 2 - 7 T iEla D KRz
13, T2 RIFKEE KT KEE, 3—Ov
KB LT D7 KBEOHIZREPHIZ T L —
FEREENTNEIZREIL TN, DED,
KR EFAEMRITIEAL L 72 KEEITHIBRDBEL %
@ETL—B) ELUTRSH TW=DIokt
U SEAERICIERR U 72 KRR d3tER D 357558 (GF
WiAT7L—bR) ELTRDE-S>TWAIEER
Ky 5,
Maruyama(1999) {3 #hER 5 2 - — )b
DORFFEIDRGHE & & BITTEAAD A T T DR
EWRRLIIE T L. N THEERTPS AT T A
T4 EEERAKBERA N AL TR
D, KEOHKNT > MVNERIGERLZ L=
DTN EVNDKHZRBL TS, I
VW7 BEELINE R T TR BICIEAAATH T
> RIVICKREBOKMEEEINS Z &3, ¥
> NVREDK IR 6ol & T AR
5, T — NIERT D S0 AT
T YA EEUBICRE IS Z & & BN

Thb, JiZ, 7I7VARE - 75 E7 Hus, -
ITHATIN « AT 20 « A >R - gD
TRINBHBRIT AT B/ T 7 D) 1 il
RN KEEASIERIRI A8 U 7= & U Tl
INB, Lzt T FEREOF 7 4 45
1 MREIHRNT 5 E7-X ET ERHLS
ORAICE<MHT G 7 ADEY > E—Y
BT HZIIV « AV 2H A > B -
FRARE) IZHEETHON, HLLIL £D
KO IRHBE AR E L 200 ERS ETIE
B AIFTIIEETH 5,

Hame LT HERD 2@ U AR K
REfETZeT 27 B ADRRRENEED T al ekt
v, KR BAERIIRRED E—EPciE
HURE U TIRA > Tz (JL—F 7o b
D ADWHR) EEZSNL—HT, 7L,
N BRI G U TR U 7 KRl
ZRD AT THHA K > TRBKREITHRG
INUV AT TIRENEL <5<, T
— MABREEIZR SRRz EFRINS,
ORGSR, HIREBOLEITL— T/ ko
7 ZTMAFERWAE T2 =27 AANBLELIZC®D
TeEHERENDS (TL— 3T L— MEFRS
T 2 ADKR) . G, HERICHBW T
JEMUAER T2 S =27 ADESIRLIZHE LT
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GEOCHEMICAL AND Nd-Sr CHARACTERISTICS OF

NEOPROTEROZOIC GRANITES FROM WEST CAMEROON.

Charles NZOLANG and Hiroo KAGAMI
Graduate School of Science and Technology, Niigata University, Ikarashi 2-
nocho, 8050, Niigata 950-2181.

The Central African Fold Belt (CAFB; fig. 1) in
its Cameroon part used to be divided into 3
main lithotectonic units including (a)
Paleoproterozoic gneissic basement composed
of heterogeneous migmatitic gneisses, (b)
Mesoproterozoic to Neoproterozoic volcano-
sedimentary basins that are deformed and
metamorphosed into schists and gneisses, and
(c) Pan-African granitoids whose emplacement
ages range from the early stage of the
deformation (orthogneisses) to the late uplift
stages of the belt (post-tectonic subcircular
massifs), and that cross-cut the latter two units
(Nzenti et al., 1988; Penaye et al., 1989; Toteu
et al., 2001). Using only petrological criteria it
is not easy to distinguish between
Neoproterozoic and Paleoproterozoic ages for
high-grade rocks, as remnants of
Paleoproterozoic formations are common all
over the fold belt. The study area (fig. 2), the
Bantoum village in west Cameroon is a part of
the Paleoproterozoic unit.

The regional structural evolution comprises two
main phases of deformation: the phase D, is
tangential and dominated by the schistosity and
foliation planes S; with a mean direction
N30°E, associated with a stretching lineation L;
and isoclinal folds P;; the phase D, which is
essentially shearing is characterized by shearing
planes C, often filled with leucosomes, and
folds P, associated with an axial plane
schistosity S,.

The Bantoum area is made up of migmatitic
gneisses to which are closely associated : (1)
amphibolites interlayered or as centimeter- to
meter-sized enclaves in these gneisses; (2) a set
of biotite granites, 2-mica leucogranites and
quartz-monzonites occurring as concordant
strips of variable widths (5 to 200 m) roughly
elongated following the N70°E direction; (3)
small dikes of fine grained biotite-granite cut
across the above formations.

The rocks display SiO, contents ranging from
54-57% (quartz-monzonites) to 66-77% for

other granites. Quartz-monzonites are
metaluminous (A/CNK=0.8~0.9) I-type
granitoids. Biotite-granites are of I-type and
peraluminous (A/CNK=1.0~1.10). 2-mica
leucogranites are peraluminous (A/CNK=1.14)
and of S-type. All these rocks are high-K
granitoids (6.5%<Na,0+K,0<9.5%) and define
a calc-alkaline suite.

The thermometry estimated from major
elements and zircon saturation indicate high
crystallization temperatures for biotite granite
(812-866°C) and lower temperature for quartz-
monzonites (753-768°C) and leucogranites
(719-745°C).

Their trace element distribution diagrams are
characterized by pronounced enrichment in
LILE and LREE (5<Lan/Smn<17) and negative
Nb, Ta, Sr and Ti anomalies. The geodynamic
environment is a subduction-collision type.
Whole-rock Rb-Sr dating for quartz-monzonites
gives an Upper Proterozoic age of 742 + 61 Ma,
with an initial Sr isotopic ratio of 0.70681 +
0.00051, that i1s consistent with other Pan-
African intrusion age recorded along the CAFB
in west Cameroon.

Initial ¥'St/*’Sr ratios (620 Ma) are
0.707614~0.708363 for quartz-monzonites,
0.711242~0.713784 for biotite-granites, and
0.715835 for leucogranites. ena(620 Ma) are
—13.3 ~ —11.1 for quartz-monzonites, —18.8 ~
—11.5 for biotite-granites, and —-13.0 for
leucogranites. Their Nd Tpy range from 1.9 Ga
to 2.1 Ga for quartz-monzonites, 2.1 Ga~2.5 Ga
for biotite-granites to 2.9 Ga for leucogranites.
The surrounding migmatitic gneisses show a
higher and larger spread in isotopic ratios. The
initial Sr isotope ratios (620 Ma) are 0.710749
(plagioclase-rich gneiss), 0.763144 (garnet-
gneiss) and 0.789884~0.833105 (hornblende-
biotite gneiss) ; with £,4620 Ma) ranging from
—10.6~-8.3 to -2.49 for the plagioclase-rich
gneiss and Tp,,,(620 Ma) ranging from 2.5 Ga —
2.2 Ga to 1.8 Ga (Pl-rich gneiss).
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Fig. I: Geologic map of Cameroon, showing
major lithotectonic units. Compiled by
Toteu et al. (2001). AF, Adamaoua fault ;
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Hence, these geochemical and isotopic data
show these granites are generated at different
temperatures, and probably from different
sources as suggested by their different Initial Sr
isotope ratios. The Sr-Nd isotopic variations of
the granitoids can be explained by a mixing
between the juvenile mantle component and the
crustal component probably represented by
Paleoproterozoic basement rock. The evolution
of €éNd values and older Tpm of 1.9 to 2.9 Ga
suggest the significant contribution of older
crustal material in the genesis of the Bantoum
granitoids.

These isotopic data also show that granitoids
and associated migmatitic gneisses have
different history and no genetic link as it was
previously thought. Therefore, their closely
association on outcrops is a result of shearing.
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Condition for resetting of Rb-Sr whole rock isochron : considering rocks from
the Gondwana continent
H.KAGAMI, T.SHIMURA (Niigata University), M.Y UHARA(Fukuoka University) and
K.SHIRAISHI(National Institute of Polar Research)
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2.Rb-Sr 2874V rnrity hENZWE
(1) Gampola, Highland Complex, Sri Lanka
(Kagami et al. 1995) Grt bearing felsic gneiss
+amphibolite ; ~800 B, >9kb. (2) Lizow-Holm
Complex, E. Antarctica (Shiraishi & Kagami,
1992), enderbite ; 800 B, 7-8.5kb. (3) Chubuy,
Ryoke (Yuhara,1995) migmatite ; 650 B, 4kb.
3.Rb-Sr &7tV rariflty bENHE
(1) Breidvanipa, E. Antarctica (Shimura et al.,
1998) migmatite+granite ; ~870 H, ~8kb, 576
(39) Ma.

4. SRBNEETIER

(1) Kurunegala, Wanni Complex, Sri Lanka
(Kagami et al.,, 1990 ; Santosh et al., 1992)
incipient charnockite ; 422 (91)Ma. Kurunegala
D3| B&H U-Pb zircon £4X, 563 (+22, ~26)Ma.
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Behavior of apatite in high-grade metamorphic rocks
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Sm-Nd and Rb-Sr Geochronology from the Sausar Belt
and surrounding areas: implications to the tectonics of the
Central Indian Tectonic Zone within East Gondwana

Yy Y —-#EL D Sm-Nd * Rb-Sr FERFE : 4~ FhREER &
HAVRUFTF 7 b= ROER

Masaru Yoshida', Abhijit Roy’?, Kagami, Hiroo’, Bhowmik, S°., Roy, Abhinaba’,
Bandyopadhyay, B.K.z, Chottopadyay, Az, Khan, A.Sz., Huin, A.Kz., and Pal, T2 Kano,
Takashi‘, Wada, Hideki® and Satish-Kumar, M®

1.Gondwana Institute for Geology and Environment, Hashimoto, Japan; 2.Geological Survey of India,
Central Region, Nagpur, India; 3.Niigata University, Niigata, Japan; 4. Yamaguchi University,

Yamaguchi, Japan; 5.Shizuoka University, Shizuoka, Japan

The Central Indian Tectonic Zone (CITZ) is a
suture between the northern and southern
Indian shields.
traditionally regarded to be Palaeoproterozoic

The suturing event was

or late Mesoproterozoic; but very few reliable
geochronologic data have been available so far.
The Sausar Mobile Belt (SMB), situated at
southern central part of the CITZ, was
systematically surveyed by geologists of
Geological Survey of India (Central Region) for
geveral years, and by a joint Japan-India
group in 1999 and 2000 (Yoshida et al., 2002).
Isotope analyses of Sm-Nd and Rb-Sr
systematics have been conducted for 29
rocks/minerals, and obtained 15 rock-mineral
isochron ages (Roy et al., in prep) of several
critical rocks from the SMB and surrounding
areas. These results have revealed following
scheme of tectonic evolution of the Sausar
Belt.

1. Southern granulite belt (the
Ramakona-Katangi Granulite Belt, RKG)
fringing southern margin of the SMB
shows anti-clockwise P-T history with peak
event at ca 2672 Ma. This belt suffered
extensive later basic igneous activity or
high-grade metamorphism at ca 1400 Ma
(Sm-Nd rock-mineral isochron age) that
was followed by cooling, continuously later

than ca 1100 Ma.

2. Northern granulite belt (the
Balaghat-Bhandara Granulite Belt, BBQ)
fringing northern margin of the SMB
shows three superposed metamorphic
events with clockwise P-T history with the
peak event earlier than ca 1100 Ma (M2),
and drastically cooled at ca 1100 Ma,
identified by Sm-Nd rock-mineral isochron
ages. Rb-Sr rock-mineral isochron age
measurement gave ca 850 Ma. The M1 age
is not clear, but should be older than ca
1100 Ma.

3. The SMB suffered intense amphibolite
facies metamorphism prior to ca 800-900
Ma that was obtained by rock-mineral
isochron ages.

As a whole, the SMB peak metamorphism is
considered sometime older than ca 1100 Ma,
and cooled slowly to younger ages than ca 850
Ma. This event was also common to both RKB
and BBG granulite belts, which had different
pre-1100 Ma histories. Thus, the assembly of
pre-Grenvillian blocks during the ca 1100 Ma
event is the principal tectonics of SMB area
and hence of the CITZ. The final
amalgamation of Northern and Southern
Indian shields is considered t0 be at this age.



This result contributes to the hypothesis of late
Mesoproterozoic amalgamation of “Rodinia”
supercontinent in areas surrounding India
including Australia and East Antarctica where

dating of different metamorphic events
from Sausar Mobile Belt, central India:
implications for the Proterozoic crustal
evolution.

orogens of comparable age and signature also Yoshida, M., Kano, T, and Biju-Sekhar (eds),

develop.
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SHRIMP U-Pb zircon ages
in the central part of the Hidaka Metamorphic Belt, Hokkaido, Japan
Tadashi USUKI, Hiroshi KAIDEN, Keiji MISAWA, Kazuyuki SHIRAISHI (NIPR)
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Coesite-bearing quartzite from the Vredefort impact structure, South Africa
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High-grade metamorphic rocks from Skallevikshalsen in the Liitzow-Holm Complex
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Chronological Research)
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Howard Hills Z Meta-ultramafic and mafic rocks ) Sr - Nd & {iI 4 $8 5k

BERE OUNX), SHER @K, ZEHE— (WHIET), E.S.Grew (Univ. of
Maine), D.J.Dunkley (% &2 K), C.J.Carson (Yale Univ.)

Sr and Nd isotopic compositions of Meta-ultramafic and mafic rocks from Howard

Hills, Enderby Land, East Antarctica.

T.Miyamoto (Kyushu Univ.), Y.Yoshimura (Kochi Univ.), Y.Motoyoshi (NIPR), E.S.Grew
(Univ. of Maine), D.J.Dunkley (Nagoya Univ.), C.J.Carson (Yale Univ.)

The Napier Complex in East Antarctica
consists of high-temperature granulite facies
rocks which are characterized by osumilite-
bearing, sapphirine-quartz and spinel-quartz
mineral assemblages (Sheraton et al., 1987). The
Howard Hills is a wide exposure of the Napier
Complex at the east of Amundsen Bay. The
basement rocks of Howard Hills are made up
mainly of garnet-bearing gneiss, orthopyroxene-
bearing felsic gneiss, and metamorphosed mafic
and ultramafic rocks. Their peak metamorphic
conditions are estimated to have been about
1150-1200 °C (Y oshimura et al., 2000).

During a geological survey by JARE-40
under SEAL project, large blocks of meta-
ultramafic to mafic rocks were discovered in felsic
gneiss at the central part of northern Howard
Hills. The investigated block had a lenticular
shape with over five meters across. A part of
block was constituted by core with olivine-
orthopyroxene-spinel-phlogopite assemblages
and orthopyroxene-dominant mantle part. Opx-
bearing quartzofeldspathic leucosome occurred in
the mantle part of the block. Phlogopite-rich
aluminous granulite was partly formed at the
margin of the block. In the granulite, sapphirine
is occurred as porphyroblast including greenish
spinel, or as thin film at the grain boundaries of
granoblastic orthopyroxene.

To understand the crustal evolution of the
Napier Complex, Rb-Sr and Sm-Nd analyses were
done for the meta-ultramafic rocks and mafic and
felsic gneisses around it from the Howard Hills.
Conventional isotope dilution methods were
applied to determined Rb, Sr, Sm and Nd
compositions in the samples. Rb-Sr compositions
of bulk rock samples were regressed to a line on
the isochron diagram. The line gives an age of
2.63 £ 0.03 Ga with initial ratio of 0.7357
0.0024. A Sm-Nd isochron determined from the
same bulk rock samples gave an age of 2.66 +
0.05 Ga with initial ratio of 0.50856 +0.00004.
The coincidence between the Rb-Sr age and Sm-
Nd age suggests that isotopic homogenization of

strontium and neodymium at about 2.65 Ga
between ultramafic rock and surrounding rocks
around it.

Strontium seems to be the mobile element
during metamorphism, however, isotopic
homogenization of Sr is not so easy under dry
conditions. The REEs are more stagnant than the
alkali metals and alkali earths during regional
metamorphism and hydrothermal alteration
(Faure, 1986). Efficient isotopic homogenization
of Sr and Nd between mafic and felsic rocks was
possible under granulite facies metamorphic
conditions with fluid and melts activities (Pan et
al., 1999). Some rock samples from the Howard
Hills have some phlogopite as hydrous mineral
although others have no them. This phlogopite
contains much fluorine (Sato et al., 2002). The
possibility of partial melting during
metamorphism was suggested from zoning of
garnet in feldspathic gneiss from the Howard Hills
(Yoshimura et al., 2000). It is possible that the
Rb-Sr and Sm-Nd ages of about 2.65 Ga indicate
the age of granulite facies metamorphism.

The isotope ages of metamorphic rocks
from the Napier Complex formed under granulite
facies condition show mainly Archean (DePaolo
et al., 1982; Owada et al., 1994; Harley and
Black, 1997; Tainosho ez al., 1997). Especially,
recent SHRIMP dating of zircon and CHIME ages
of monazite and zircon grains in the granulite
indicate abundant Latest Archean ages around 2.4
to 2.5 Ga (Hokada et al.,2001; Asami e al.,
2002). Hokada ez al. (2001) suggests that the
most metamorphic rocks of Napier Complex were
suffered by simultaneous granulite facies
metamorphism at the Latest Archean. However
there is no chronological evidence of 2.4 to 2.5
Ga metamorphism for the gneiss from the
Howard Hills, the ages of about 2.65 Ga in this
study probably indicate the age of granulite facies
metamorphism at the Howard HIlls preceding the
regional metamorphism at about 2.4 to 2.5 Ga.
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Metamorphic reactions and P-T estim
ates of Ultra - high temperature granulites from Palni
Hills, South India

D. Prakash and M. Arima
Geological Institute, Yokohama National University, Yokohama, Japan

The granulites of the Palni hill
display excellent evidences of
metamorphic reactions involved in the
formation of diverse mineral assemblages
documented in different types of reaction
textures, coronas and symplectites. The
main lithotypes of the area include
charnockites, mafic granulites, migmatitic
gneisses, garnet-cordierite-sillimanite
gneisses, leptynites, sapphirine- bearing
granulites and quartzites. The occurrence
of sapphirine — bearing granulites has
been recorded from Palni hills and
adjoining  area  viz. Panrimalai,
Ganguvarpatti, Perumalmalai, Kambam
and Usilampatti.

Phase-petrology and metamorphic
reactions in different rocks of the area
have been studied in the K,O-FeO-MgO-
ALO3-Si0,-H20 system for pelitic,
quartzofeldspathic and sapphirine
—bearing assemblages, and in CaO-FeO-
MgO-ALO;-H,O system in the mafic
rocks. The plot of the analysed biotites
within the three phase field of garmnet-
orthopyroxene-potash feldspar and the
textural evidence of corroded biotite
occurring as inclusion within coarse
crystals of garnet, orthopyroxene and
potash feldspar document evidence for the
charnockite forming reaction;

Bt + Qtz = Opx + Kfs + Grt + Melt ...(1)

Presence of linear trails of sillimanite
needles, corroded biotites and quartz
within garmet megacrystals suggest the
reaction:

Bt + Sil + Qtz = Grt + Kfs + Melt ...(2)

The topology of the AKF diagram attests
the reaction (2) due to crossing of the
biotite-sillimanite =~ and  garnet-potash
feldspar joins. The intersecting biotite-
sillimanite and cordierite-potash feldspar
tie lines further suggest reaction:

Bt + Sil + Qtz = Crd + Kfs + Melt ...(3)
The phase relationships in the gamet-
cordierite-sillimanite gneisses are depicted
in AFM projection. Corroded garnet
xenoblasts and sillimanite trails within

cordieritt  matrix  suggest Fe-Mg
continuous reaction:
Grt + Sil + Qtz=Crd ... (4)

On the other hand, in silica-poor cordierite
gneisses, cordierite contains spinel besides
corroded garnet blasts and sillimanite
needles, pointing to the reaction:
Grt+ Sil=Crd + Sp ..(5
Resorption of garnet is also common in
migmatitic gneisses, garnetiferous
charnockites and garnet bearing mafic
granulites. Mantling of resorbed garnet
blasts by plagioclase and orthopyroxene-
plagioclase symplectitic intergrowth (Fig.
A) or the development of continuous rim
of orthopyroxene on resorbed garnet
suggest breakdown reactions, diagnostic
of decompressional regime.
Grt + Qtz = Opx + Pl ...(6)
Prp = MgTs + Enstatite (7
(in Opx)
With decreasing pressure conditions, a
number of decompression and symplectite
(Fig. B) forming reactions indicate the
cordierite formation:
Grt + Qtz = Opx +Crd ... (8



Sp+ Qtz= Crd
Opx + Sil+Qtz= Crd

. (9)
.. (10)

The analysed minerals from sapphirine-
bearing granulites are plotted in (FM)AS
diagram. As phlogopite and K-feldspar
are very much involved in sapphirine
forming reactions, a projection from K-
feldspar has been used in the triangular
plot (FeMg)O : (ALOs-K;0) : (Si0-
6K,0). During an early stage the
following prograde reaction:

Phl + Sil = MgTs + Kfs +Melt ... (11)
Texturally, coarse prisms of ortho-
pyroxene are separated from blocky
sillimanite, and sapphirine crystals tend to
nucleate on sillimanite while cordierite
rims around orthopyroxene. Cross-cutting
of orthopyroxene-sillimanite and
sapphirine-cordierite joins in the MAS
diagram, and the textural evidences may
be explained through the reaction:

Opx + 8il = Spr+ Crd . {12y
A number of reactions involving
phlogopite, potash feldspar (Fig. C) and
Mg-Tschermaks component in ortho-
pyroxene may be inferred from the tie-line
configuration (FM)AS projection through
potash feldspar.

Phl +8il = Spr+ Crd + Kfs + Melt ..(13)

MgTs =Sp+ Crd L (14)
MgTs = Spr+ Crd .. (1%
MgTs = Sprygs; + Opx + Crd .. (16)

Development of vermicular intergrowth of
spinel-orthopyroxene-cordierite (Fig. D)
at the corroded gamet margin and the
compositional plot of analysed garnet
within the three phase field of spinel-

orthopyroxene-cordierite attest  the
breakdown reaction:
Grt= Sp + Opx + Crd )

This reaction has rather flat positive slope
in P-T space and hence it has been
interpreted to reflect a decompressional
regime,

Fig. Photomicrographs showing different
reaction textures from Palni Hills



With the recent reestimation of
metamorphic condition based on the Al
orthopyroxene thermometers, there are
clear indications that earlier P-T estimates
(700-800 °C and 5-7 Kbar) grossly
underestimated the metamorphism in this
region. High aluminum orthopyroxene
coexisting with gamet, sillimanite or
sapphirine, indicates UHT metamorphic
conditions (Hensen & Harley, 1990,
Harley, 1998). Recently, Harley &
Motoyoshi (2000) have shown that peak
temperatures ca. 1120 °C are recorded by
the ALO; content in orthopyroxene in a
sapphirine — orthopyroxene — quartz
granulite from Enderby Land, East
Antarctica. It is well known, that because
of intensive resetting and non-
simultaneous closure of equilibria in such
rocks during slow cooling, the thermal
peak conditions and P-T trajectories
cannot be reliably assessed by
conventional thermometric techniques.
Corona and symplectitic reaction textures
in sapphirine — granulites have been used
to deduce reaction histories and P-T paths
of UHT terrains (Harley, 1989,1998).
Evidence for high to wultra high
temperature metamorphism has been
recorded in different rock types from
Southern granulite terrain (Ravindra
Kumar & Chacko, 1994; Raith et al.,
1997; Satish Kumar 2000; Nandakumar &
Harley, 2000; Prakash et al., 2002). This
signify anomalously high thermal input
which is of fundamental importance in
understanding the thermal structure and
related petrological processes of the lower
crust. Speculations regarding the cause of
the high thermal input range from influx
of mantle-derived hot CO; - rich fluids
(Newton et al, 1980) to radioactive
heating (with or without magmatic input)
in an overthickned continental crust
(Thompson and  England, 1984),
magmatic under/intraplating (Bohlen,

1987) to lithospheric/crustal thinning with
or without magmatic input (Oxburgh,
1990). Each individual area requires
careful study to test the applicability of
these models when many new concepts
are offered for ultrahigh temperature
metamorphism,
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P-T evolution of Ramakona granulites:

Implications for tectonic evolution of Central

Indian Tectonic Zone

M. Satish-Kumar, M. Matsunaga (Shizuoka University, Shizuoka

Japan), and A. Roy, B. K. Bandyopadhyay (Geological Survey of India,

Nagpur, India)

Gondwana reconstructions critically
rely on Proterozoic mobile belts and Central
Indian Tectonic Zone (CITZ) forms an important
region in the East Gondwana ensemble. Sausar
Mobile Belt is a part of the CITZ distributed in
the Central Indian states of Maharashtra and
Madhya Pradesh. This belt comprises of
basement rocks metamorphosed to granulite
grade of sedimentary and igneous origin and
overlying low-grade metasedimentary rocks
generally referred to as Sausar group of rocks.
The Sausar group of rocks is famous for the
occurrence of large stratiform manganese
deposits. In course of joint field studies in the
Sausar belt (Kano et al., 2001), several cross-
sections across the belt were examined. Here we
present the metamorphic evolution of Ramakona
granulites exposed in the western extremity of
the belt. An intensely tectonised sequence of
cordierite gneiss, felsic migmatite gneiss,
metapelitic and mafic granulites occur
tectonically interleaved with the Sausar group of
metasediments represented mainly by dolomitic
marble and impure calcareous metasediments.
Earlier work by Geological Survey of India
established that the basement rocks have a
polycyclic tectono-thermal history and have
experienced granulite facies metamorphism
during the pre-Grenvillian age and amphibolite
facies metamorphism during Sausar orogeny of
Grenvillian age (ca 1000 Ma) (Bhowmik et
al.,1998, 2000). An early south-directed
thrusting and associated recumbent-reclined
folding involving both basement and
supracrustal Sausar rocks followed by repeated

folding of all these tectonic
(Chattopadhyay et al., 2001).

The metapelitic granulites of the basement
sequence hosts the highest-grade assemblage of
comprising of brown biotite + garnet +
sillimanite + plagioclase and the peak
metamorphic condition was estimated around
800°C at 9 kbar based on biotite-garnet
geothermometry and GASP geobarometry.
Gamet core has inclusions of kyanite and
staurolite suggesting a high pressure peak
metamorphism. During retrogression and
decompression, cordierite forming reactions
occurred and the micro-textures suggest the
following reactions: brown biotite + sillimanite =
spinel + cordierite; garnet + sillimanite + quartz
= cordierite; gamet + quartz + K-feldspar + H,O
= green biotite + sillimanite + magnetite +
excess component; garnet + quartz + K-feldspar
+ H,O = green biotite + plagioclase + magnetite.
These textures also point to the appearance of
melt during’ the progress of these reactions.
Green biotite occurs as a retrograde product
surrounding garnet and has lower Ti content
(Ti<0.15) than brown biotite (Ti<0.3).
Metamorphic condition during the green biotite
formation is about 550°C at 3.5 kbar.

Apart from the pelitic assemblages, basic
assemblages also points to a high P-T peak
metamorphism and shows typical decompression
textures such as plagioclase + orthopyroxene
after garnet + quartz. In the course of our
investigation we could also find rocks with very
peculiar bulk compositions having mineral
assemblages of cordierite + anthophyllite. This

structures



is indicative of low pressure-high temperature
conditions.

Sausar Mobile Belt is a reworked terrain,
the rocks having experienced granulite facies
peak metamorphism followed by amphibolite
facies overprinting. Partial melting and
migmatisation is very common feature observed
in the metapelitess. In the final stages
metamorphic evolution there is evidence for
large scale aqueous fluid infiltration in the low
grade Sausar metasediments. An early high
pressure metamorphism followed by rapid
decompressional uplift associated with thermal
input from associated intrusive is proposed for
the Ramakona granulites. This is suggestive to
an early continent-continent collision (Bhowmik
et al, 1999) and a prolonged later stage
extensional tectonic setting with a magmatic heat
input for CITZ during Sausar Orogeny.
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Petrology of syenite near the Phalaborwa Carbonatite Complex, South Africa.
M. Yuhara (Fukuoka Univ.), H. Kagami (Niigata Univ.),
Y. Hiroi (Chiba Univ.) and N. Tsuchiya (Tohoku Univ.)
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(Hall, 1912; Shand, 1931; Brandt, 1948;
Hanekom et al., 1965; Palabora Mining
Company, 1976; Eriksson, 1984). FER#K
HAEKE, BN 7km, EAEKN 3.5km OME
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3L xh T3 (Palabora Mining Company,
1976).
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T, ChesOMEZMOBYDBEOH TS, Th
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Andalusite and kyanite newly found in quartzites of the Kaapvaal
craton next to the Natal belt, South Africa
Hidehiko Morita and Yoshikuni Hiroi (Chiba univ.) and
Geoff Grantham (Council for Geoscience, South Africca)
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Constraint on estimating the cooling rate from microtexture in plagioclase and scapolite
Akira MIYAKE, Yusuke SETOQO, and Masao KITAMURA
(Department of Geology and Mineralogy, Graduate School of Science, Kyoto University)
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Forming and preserving processes of mountain permafrost
in the Kuranosuke Cirque, Tateyama Mountains.

Kotaro FUKU! (Tokyo Metropolitan University, JSPS Research Fellow)
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Observation and modeling of seiches in Liitzow-Holm Bay, Antarctica

Kazunari Nawa, Shinobu Ito, Ryu Ohtani (GSJ, AIST),
Koichiro Doi, Shigeru Acki (NIPR), Naoki Suda (Iliroshima Univ.)
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Posture of the Antarctic Penetrator, JARE-43 Observation Tests
Mikiya YAMASHITA (Grad. Univ. for Advanced studies « NIPR),
Takeshi MATSUSHIMA (Kyushu Univ.) , Tatsuji YASUHARA (Asahi Co.)
and Koh HORIGUCHI (Asahi Co.)
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Radio echo sounding survey on the Mizuho Plateau in the SEAL Project,
the JARE 43rd (2002), East Antarctica

M. TAKADA (Hokkaido Univ.), S. TODA (Aichi Univ.), D. KAMIYA (Hakusan Co),
H. MAENO (Communications Research Laboratory), K. MATSUOKA (Research Institute for Humanity
and Nature), H. MIYAMACHI (Kagoshima Univ.}, M. KANAO (NTPR) and T. FURUKAWA(NIPR)
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Preliminary results of reflection analysis for JARE-43
seismic exploration data
Mikiya YAMASHITA (Grad. Univ. for Advanced studies + NIPR), Hiroki MIYAMACHI
(Kagoshima Univ.), Takeshi MATSUSHIMA (Kyushu Univ.), Shigeru TODA (Aichi Edu.
Univ.), Atsushi WATANABE(Kyushu Univ.), Masamitsu TAKADA (Hokkaido Univ.)
and Masaki KANAO (NIPR)
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GPS and Gravity Surveys on the Mizuho Plateau in the

SEAL Project, the JARE 43rd (2002), East Antarctica
TODA 8. (Aichi Univ. Eduw.), KAMIYA D. (Datamark), TAKADA M. (Hokkaido Univ.},
MATSUSHIMA T. (Kyushu Univ.), MIYAMACHI H. (Kagoshima Univ.), KANAO M.
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Paleomagnetic study of mafic dikes in the Mt. Riiser-Larsen area

N. Ishikawa (Kyoto Univ.) and M. Funaki (NIPR)
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Long-term secular variation of the geomagnetic field
during the last 1 Ma obtained from
Deep-Sea Sediments in Central Wilkes Land Margin

Haruka MATSUOKA (GUAS, NIPR), Takaharu SATO (Hiroshima University) and Minoru FUNAKI (NTPR)

Deep-sea sediments can provide the continuous
trace of the past geomagnetic field. Recently, the
numerous relative paleointensity results obtained
from sediments for the past few hundred thousand
years, which allowed the construction of global
reference paleointensity curves (Guyodo & Valet,
1996, Guyodo & Valet, 1999 ) . However, the
number of long-period secular variation data
spanning more than the last 800 kyr is still
insufficient to make a standard curve. Moreover, few
relative  paleointensity records derived from
sediments were reported in the Antarctic regions (e.g.,
Sagnotti et al., 2001; Guyodo ef al., 2001). This study
presents a reliable relative paleointensity records
spanning more than the last 1 Ma from a deep-sea
sediment core obtained from the Antarctic regions.

The core used in this study was obtained in the
TH94 cruise (1994-1995) of R’V HAKUREI-MARU
carried out by the Technology Research Center,
Japan National Oil Corporation (Ishihara et al., 1996).
A paleomagnetic study performed on the same core
by Sakai er al (1998), showing the relative
paleointensity using NRM intensity normalized by
assigned at 2

X with age levels by

magnetostratigraphy.

For detailed discussion, however, it is necessary to
use other methods such as ARM and saturation
isothermal  remanent magnetization (SIRM)
experiments to estimate the geomagnetic intensity
reliably. Better age control also must be necessary to
determine the correlations with other relative
paleointensity records. In this study, therefore,
careful analysises of remanent magnetization and
ARM experiments were performed on all samples
resampled from the archive halves of sub-cores, and a
relative paleointensity of high reliability were
obtained with good age control assigned by
correlation of variations in paleomagnetic declination
with those in other previously published records.

Paleomagnetic and rockmagnetic study were
made on a deep-sea sediment core obtained from
Central Wilkes Land Margin, East Antarctica. Long-
term secular variation of the geomagnetic field during
the last 1 Ma is recorded in the core. The natural
remanent magnetization (NRM) direction after
thorough stepwise AF demagnetization revealed that
the core contains 3 polarity intervals. Rockmagnetic
parameters, such as magnetic susceptibility ( x ),
anhysteretic remanent magnetization (ARM) were
measured. Homogeniety of magnetic mineralogy and
magnetic grain size were examined using the ratio of

anhysteretic susceptibility ( x arm ) to x . The



relative paleointensity was obtained from the
normalized NRM intensities by ARM intensity at 30
mT demagnetization. The appropriateness of the
normalization was checked by absence of correlation
between the normalized intensity (NRMsomr /
ARM;,7) and the normalizer (ARMjgnr). The
normalized intensity variation shows no correlation
with rock-magnetic parameters. It suggests that the
obtained variation is independent of the rock-
magnetic parameters, thus it might possibly reflect
the geomagnetic field variation in the Antarctic
region. The magnetic measurement using plastic
cubes of 1 cm® improved the time resolution of the

relative paleointensity records.
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Correlation of cores collected from sea-floor around Antarctica.
Mutsumi NAKAI (Daito-Bunka Univ.)
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T DHBER L SREEHEGIY D AT DR
Thd. ZORTOND K D ITEEETY
DEEPHFREORE SIZHEBHFEFS LT
BT ENbnD. EEBEIY O R
bHRENZVWREITHDZ L b5,

® 1 FEFYOFELER L At
% 9 BRER fafnri(t
(X107°SI) (X10°A/m)
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Magnetite —1000000 480
Maghemite —860000 380
Hematite 2000—50000 2.5
Goethite 1300—5000 2—
Greigite 125
Pyrrhotite 50000300000 | 80

HHMESLY (FRT)

Biotite 9001400
Amphibole 500—8920
Pyroxene 5005000
Garnet 3000
Cordierite 600

Siderite 3800—4200
Actinolite 3560—8920

REEMEGEY (iR T)

Quartz —13——16
Calcite —13——14
Dolomite —38
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Thermoluminescence (TL) and Optically Stimulated
Luminescence (OSL) Study on Antarctic Ice

Takeshi YADA (Osaka Univ.), Kimihiro NORIZAWA (Osaka Univ.),
Atsushi TANI (Osaka Univ,) and Motoji IKEYA (Osaka Univ.)

BABHREBICIIAELCRAORILE
2yt A(TL) BLURFRMILEIRYEI R
(OSL) [ EHERH CHMPOERARIC
FIASh TS £, KBROKEXETOR
A% EEL, RBRETHRSNT- H,0, DO,
S0,, CO, NEEELLLM:, KD TL LU
OSL OMELTTHLA TS, 12

SEER L LEEXPEIHERART,
SRt -BEKEKI7RB (10 A—FLE
F(TRSE 10 A—FLHS 100 A—F)L, & 10
B ICERHRZERRE(TTK) THAVIROE
HETok B 1 ISRTRBREEBZERANT
90K H5 260K DFEEAT TL LU OSL
AEETL, AoTHREBELI-ZBKDK,
BEEHALE-ZBKOKOUERZERLD LR
#17o1=.

TL OREHKREE 2 ITRT. §TO27
KIZELT 120K [CE—IHHY, FDFEHIL
IRIILF—(E#0.33 eV 501, COE—UIE
HPK HERAL-EZBKOKIZLRLSO,
KFhoERShHBARFIEEARAIC

BELTWWSEEZLNS. a7 KIZIX 170K
($iLE—o&T0—FiE—2), 210K fHEIC
TL E—oh#Sh, KPITEEL LT YA
BMELTWSEEZALNS. TENHDE—ID
RNAMEILRSITHLTIEI-EZYEL-HE %
RSlEMotz. L, 170K O TL E—ODF
LT RILF—(LRE 30 A—JLE 40 A—F
LDHNWETREMEML - KEPKATIE,
SOKOESHHE 50 A—ILEBZDETAIL
DIEKAKICEIEL, KISBIFTINVSH RGEE
DAL KORBTIZEETS. LI=AHT,
170K E—YOF LI RIILF—DEITK
NBEHOCTHHOEERELRML TS
LEZALNS.

90K I2HLV\Ta7 kD OSL HFiESHhT-.
A% 600 LI EHEE, TOMRITIEBKD
KD OSL &L F=0DE>1-. OSL DFEk
MEXRIICHLTIE-ZTYEL-HHEETRS
ihvot-.
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M TTODREBFERLEDE TRENTS.
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A Study of Electron Spin Resonance on Methane Gas Hydrate
K Takeya',T.Yada' A.Tani' M.lkeya' K.Ohgaki
1:Graduate School of Science, Osaka University

2:Graduate School of Engineering Science, Osaka University
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Data and samples off Antarctica collected by JNOC'’s geological surveys: Compilation
and future utilization.

Masamichi Fujimoto, Yoshihiro Tsuji (Technology Research Center, Japan National Qil
Corporation)
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(R) (m) (m) R¥K
TH80 (Bellingshausen 3,280 12(3),AG(550) 8 31.47 7 7
TH81 |Weddell 1,424 440 9 24(6),AG(550) 9 21.32 5 3
TH82 |Ross 2,350 530 20 24(6),AG(550) 6 30.27 9.42 9 3
TH83 [Scott 3,700 19 24(6),AG(550) 7 51.01 5 6.36 9 8
TH84 |Enderby 2,350 10 24(6), WG(800) 7 36.08 5 2.39 8 2
TH85 |Queen Maud 2,432 10 24(6), WG(800) 6 38.47 7 4
TH86 |Amundsen 2,655 9 24(6),WG(800) 1 7.23 9 38.22 9
TH87 |South Orkney 2,265 9 24(6),WG(800) 9| 4304 6 1
TH88 |Bransfield 2,200 9 24(6),WG(800) 8 32.03 8 2
TH89 |Enderby South 1,836 10 8 [24(6),WG(800) 6 21.66 6 3
THS0 [Scott Central 2,095 8 4 [24(6),WG(800) 9 33.53 6 4
TH91 |Ross Central 3,291 1" 2 [24(6), WG(800) 7 15.1 1 9
TH92 |Ross East 2,764 48(12),G1{600) 8 21.83 7 3
TH93 [Scott East 3,042 1,177 5 148(12),G1(600) 9 22.93 9 5
TH94 |Scott West 2,377 1,867 6 |48(12),G1(840) 9| 4138 8 4
TH95 |Ross West 1,978 6 1192(24),G1(840) 6 14.57 4 2
TH96 |Bransfield 2,474 5 [192(24),G1(840) 10| 11.48 9
TH97 |South Orkney 1,788 240(30),G(4000) 6 18.47 [ [
TH98 |Davis Sea 2,490 2 |240(30),G(4000) 7| 2562 6 1
TH99 |Enderby East 2,195 240(30),G(4000) 9 28.53 7
EXL 48,986 4,014 129 38 44 | 215.85 131 386.56 137 67
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