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20 MIEE Y ROOABBRE (2000 £EK)

10 A 12 H (&) 12 October (Thursday)

10 A 13 B (&) 13 October (Friday)

WA RKRYE Opening Address
by Director-General, NIPR
09:25~09:30

I. X&afFE78E
Archean Napier Complex
7R
09:30—11:01 (91 %)
EBE: GRXB (AKX -2)
NEwE (Bl - 8)

. IRk +éEQF4=7
Gondwana and Rodinia
5 MR
11:01— 12:06 (65 %)
BE: MUREA (BLX - BW)

Al

EETOMEREMBEONSR - HDHER
Development of instruments for crustal
surveys in polar region / Wavefield analyses

6 MR

09:30—10:48 (78 43)
ER: SHEHE (KBX - T¥RR)
WBREF (ERE)

R L MERARRTE (1)
Geomorphology and Cenozoic
environmental change (1)

10:48—12:06 (78 %)
BE: A+EMk

BR& Lunch (12:10-13:00)

BR® Lunch - (12:10—13:00)

. AREREEA 2 RFEOMIREF
Geoscience around Antarctic Peninsula and
Southern Indian Ocean

4 R
13:.00—13:5 (52 %)
EEf& : H. 1. Yoon (Polar Research
Center KORDI)

V. VaYx - RILLABEORGEL
ERHBmE (1)
Crustal evolution and deep structure of
Liitzow-Holm Complex (1)
6 MR
13:52—-15:10 (78 %)
ER: Gafi (it

V. RX%—3H
Introduction for Posters
19 IR
1510~1540 (3049)
EBR: &BERK (Eihd)

B L MEAMRLTR (2)
Geomorphology and Cenozoic
environmental change (2)

4 W
13:00—13:52 (52 43)
ER: BEARE (RRLXFX-2)

-2 MORBIKEES1TIOX
Inner structure and dynamics of the Earth's
core and mantle

AR
13:52—14:44 (52 %3)
BE : HHRE (RHIX - B)

{k# Coffec Break (14:45—15:15)

k¥ Coffec Break (15:40—16:00)

VI. Ua v - RV LABREOSREL
EREBE (2)

Crustal evolution and deep structure of
Liitzow-Holm Complex (2)
6 M
16:00—17:18 (78 53)
ER: AR R REX - BRAMESE)

VI #50f% : Larry D. Brown
Special lecture by Lairy D. Brown
17:20—17:50 (30 %)

B : #hiBzRF (B

W|RE  Conference Party  (18:00—19:00)

Xi.

Al

IKER - HhRREER) & TR
Ice sheet/crustal deformation and
space geodesy

6 MR
15:15—~16:33 (78 43)
EE : FANSE (W)

%ﬁ#ﬂﬁﬁ

International cooperative programs
4 R

16:33—1724 (5243)

BE : ZRN— (EhEF)




§81 1/ 4 (x7)
NA

Chairs: H. Ishizuka -

1. (09:30—09:43)

2. (09:43—09:56)

3. (09:56—10:09)

ER: BFES - )II58HE

108128 (K) 12 October (Thursday 9:25~17:50)

(09:25—09:30) ¥
E M St KRR E

Director-General, National Institute of Polar Research

T. Kawasaki

REBIY

Opening Address
FRESA

T. Hirasawa

i BLETAHABES 5251 b0
BESE] -+ RO LB

High-pressiif=ad

j;g)
o

gt s
betatifé™phase relation of orthopyroxene-sillimanite-

quartz in an orthopyroxene granulite from McIntyre Island, Enderby Land, East

Antarctica
T. Kawasaki
Y. Motoyoshi

(Ehime University)
(NIPR)

Howard Hills [CEET % Meta-ultramafic rock RUBE T 2T E

BAEMA (hihK - B)
AEE— (b )

EHER (BHX - #)

E.S. Grew (University of Maine)
D. J. Dunkley (University of Sydney)
C. Carson (Yale University)

Meta-ultramafic rocks from Howard Hills, Enderby Land

T. Miyamoto
Y. Motoyoshi
Y. Yoshimura

(Kyushu University)
(NIPR)
(Kochi University)

E.S. Grew (University of Maine)
D. J. Dunkley (University of Sydney)
C. Carson (Yale University)

BEE BARETOARRAHEAQORESTIMBRE : FETERCE
FERAGOREMLEMIMBERICELT

SEETF (EBHER)
55 R (BEEX)

High-pressure and high-temperature melting experiments of quartzo-feldspathic rock
under UHT and dry conditions: Implications for the stability of feldspar and partial

melting of the Napier Complex

(NIPR)
(Yokohama National University)

T. Hokada
M. Arima

P1952¢
12.11.-7

.,_1__



4. (10:09—10:22)

5. (10:22—10:35)

6. (10:35—10:48)

FETERY—EASIEUMBRICETE Y24V —ARAEBRED
Sm-Nd SR h

BAREF FBX - BARS)

SEET (EB3th B1F)

IR ¥ ] (FBX - BRAEE)
Sm-Nd mineral isochronage of sapphirine-quartz gueiss in the Mt. Riiser-Larsen
area, Napier Complex

S. Suzuki (NIigata University)
T. Hokada (NIPR)
H. Kagami (Nligata University)

TACECRABRHEOSHELER, €02 : FLHTREAK

AIERSB (BHmX - #)

BAEF (FHBX - BRARE)
Diversity and origin of the Amundsen Dikes, Part2: Rare Earth Element
compositions

H. Ishizuka (Kouchi University)

S. Suzuki (Niigata University)

FTAVE L BASHOZHME LR, £03 : Rb-Sr $LU Sm-Nd RfIE
S

HAREF FBX - BARYE)

GIRESR (Bmx - #)

hIEES ¥ FrRX - BAEY)

Diversity and origins of the Amunsen Dikes, Part 3 : Rb-Sr and Sm-Nd isotope analyses

7. (10:48—11:01)

S, L D_o

EBE : MUREA
Chair: Y. Osanai

8. (11:01—-11:14)

S. Suzuki (Nligata University)
H. Ishizuka (Kochi University)
H. Kagami (Nligata University)

TLAVEVYRABRROSRE LR, T04 : EHEA

AIFHEE (BHX - #)
KRBT (FBX - BAHPE)
Diversity and origin of the Amundsen Dikes, Part4: Metamorphism
H. Ishizuka (Kouchi University)
S. Suzuki (Niigata University)

=7 Gondwana and Rodinia 53R

K@t —)l0 Y — XU ER EEOBIR S MO RARK

Y—-vnr (#EX- BARE)

BEERE (AKX - BERP)

BERMIT (HE3thF)
Accessory mineral chmistry of the granitoids from the Sgr Rondane Mountains, East
Antarcica

L. Zilong ~ (Kobe University)
Y. Tainosho (Kobe University)
K. Shiraishi (NIPR)



9. (11:14—11:27) B77Uh, TSRS OERER

eF =3B (FHX - 2)
#EBE (F%X - 8B)
BAEANTT (EHhER)
SHEgT ()

15 AKER (BBihH)
Metamorphism in the norhemn part of the Natal Belt, South Africa

Y. Hiroi (Chiba University)
H. Morita (Chiba University)
K. Shiraishi (NIPR)
T. Hokada (NIPR)
S. Baba (NIPR)

10. (11:27—11:40) AVF. BEREH - FFOBBEREL . TR0 F-OF 1 =7 0FERK

B X (BEEX - HEARESE)
B B (WEEX - HEARESE)

P. Saradhi (BEEX - #BAHESE)
Tectonothermal evolution of Eastern Ghats Belt, India: Implications for the East
Gondwana-Rodinia amalgamation

M. Arima (Yokohama National University)
N. Takano (Yokohama National University)
P. Saradhi (Yokohama National University)

11. (11:40—11:53) Outcrop scale silicate liquid immiscibility: an example from South India

H. Rajesh (KERHIIA)
12. (11:53—12:06) MESRE-7z0742F /AR Ca ARADFN OH MIEIRE/NV K
D HEE
L EFE (hX - tEBHEXE)
Koy 12 (hX - lEB#HA3(L)

Fime structure of infrared OH-stretching bands for calcic amphiboles in the tremolite
-ferroactinolite series

K. Ishida (Kyushu University)
Y. Ando (Kvushu University)
----- B#& Lunch (12:10—13:00) » « » - -

LIL. : p
Geoscience around Antarctic Peninsula and Southern Indian Ocean 4 %

EE : H. 1 Yoon
Chair: H. 1. Yoon

13. (13:00—13:13) TSR 74—V BBk OCAR Sea Mount {118 D& 51 &
mERF ()
Earthquake swarms around OCAR Sea Mount in the Bransfield Straits, Antarctica
K. Kaminuma (NIPR) -

14. (13:13—13:26) Stable isotope and meltrodter discharge event in King George Island of
South Shetland Islands, Antarctica



B. K. Khim (Polar Research Center KORDI)
Y. Kim (Polar Research Center KORDI)

15. (13:26—13:39) REBIYE—S 2 FhREBEHICHE TS THIS B0 ithikinBRAE

#wR
EWSIEA (BmAH)
ARXE (ChHEEAERT)
TE R (AR
LATIE LN ChREFER)
TEHE (€2Y:: NG
MEESTA €=Y:: NG

Geologyical and geophysical survey results of TH99 cruise in the eastern half of
offing the Enderby Land, East Antarctica

M. Joshima - (Japan National Oil Corporation)
T. Ishihara (Geological Survey Japan)
T. Nakajima (Geological Survey Japan)
K. Sugiyama (Geological Survey Japan)
K. Tsuchida (Japan National Oil Corporation)
A.Kato (Japan National Oil Corporation)

16. (13:39—13:52) A2 REOMT Y KD FHEARE

BARESE (EB3HEFR)
& {8 (AKX - P REBERE L5 —)
Initial breakup process of Gondwana in the Indian Ocean
Y. Nogi (NIPR)
N. Seama (Research Center for Inland Seas, Kobe University)
vV, Jay - RALE % ; 1
Crustal evolution and deep structyre of Liitzow-Holm Complex (1) 6 %

EE Ao
Chair: K. Shibuya

17. 113-52—14:05) TV RDFORIICRITAY a2V - RIVLEBRDEE

BAHT (EEHb )
Significance of Liitzow-Holm Complex in the context of the formation of Gondwana
K. Shiraishi (NIPR)

18. (14:.05-14:18) HEHIYY-E-SYRF~RROZVJE- RSV ROMBRRBME & E(LiB
BRI - SEALHEIICBISATHRF FS 2O FOEREBE -
SRR (B5R)
SEAL AT BRI —
Exploration for deep crustal structure and evolution from West Enderby Land to East
Dronning Maud Land - Structure and Evolution of the East Antarctic Lithosphere
“Geotransect Project” [ Outline and scientific significance ] -
M. Kanao (NIPR)
SEAL Geotransect Group

19. (14:18—14:31) REBATIIBRICHITZBIFENRIFERR

SHRH (EREX - )
LR (eRBAFKHE 5 —)
B (EX - I2RE)



FE % (BHIHEX)

REF (8 A7mhg)

IR Bk (BB 5t)

THRE (FRFEE)
SRE (HBHhER)

B AITAER (BRKERSK AR
T (WY YEBER )
WK EE (WBEET)

SEAL ATHES N—T
A seismic refraction experiment in 2000 on the Mizuho Plateau, East Antarctica
H. Miyamachi (Kagoshima University)
H. Murakami (Earthquake Observation Research Technology Center)

T. Tsutsui (Akita University)

S. Toda (Aichi University of Education)
T. Minta (Nippon Qil and Fats Co., Ltd)
M. Yanagisawa  (NIPR)

Y. Shimoda (Ariake junior high school)

N. Imae (NIPR)

S. Nomoto {(Ohara Co., Ltd)

H. Yamashita (Isuzu Co., Ltd)
S. Matsunaga (Kandenko Co., Ltd)
SEAL Geotransect Group

20. (14:31—-14:44) JARE41 ATHBRBRTE Lo/ GPS RUEHERE

FHE % (BRREX)
EHTAH (BRBX-B)
S (EBEX - TH¥&ER)
we 2 (WX - BIRERAD
SRE# (iEh §71)
IR (BLthEfR)
wHEF— K- 18)
GPS and Gravity Surveys in the SEAL Project, JARE 41st
S. Toda (Aichi University of Education)
H. Mivamachi (Kagoshima University)
T. Tsutsui (Akita University)
T. Matsushima  (Kyushu University)
M. Kanao (NIPR)
Y. Fukuzaki (Geographical Survey Institute)
Y. Fukuda (Kyoto University)

21. (14:44—14:57) Yavas - RILAZBLDOMBRRESLIUVEHES

HAHSE (HBHhER)
Magnetic and gravity anomalies around Litzow-Holm Bay
Y. Nogi (NIPR)

22. (1457-15:10) ~ RERAMHERED S OREBEREDMRR - LBV M BEOHE
IINARAE] (3RX - HhiRHT)
Crust and upper mantle structure in the East Antarctica inferred from surface-wave
phase velocity
R. Kobayashi (University of Tokyo, ERI)



V. ;RA & —EiBA Introduction for Posters (19 #:H®)

EE: £RHK
Chair: M. Kanao

P1.—P18. (15:10—15:40) (Bg : %K)

V. Ug 7k A

Crustal evolution and deep structure of Liitzow-Holm Complex (2) 6 5

EBE:fE ®
Chair: M. Arima

23. (16:00—16:13)

24. (16:13—16:26)

25. (16:26—16:39)

AT IEBFRO R RIS
— 55 41 REEBRABOBRN T — S BIFRE -
B (FEX - ITFER)
ftERSE (eRBRZHmE 5 —)
ZHTRH (EREX - H#)
FE % (BRBEX)
SR (EBth)
Velocity structure by refraction analysis on the Mizuho Plateau, East Antarctica
- JARE-41 -
T. Tsutsui (Akita University)

H. Murakami (Earthquake Observation Research Technology Center)
H. Miyamachi (Faculty of Science, Kagoshima University)

S. Toda (Aichi University of Education)

M. Kanao (NIPR)

ATHBIRETRBENAKBREY 2V + - RILABEDOHTHE

BRF (BBith BF)
BHEH (FKEX - THER)
ERHK (EBHh )

Icequakes recorded by deep seismic soundings on Mizuho route and subglacial
structure in the Liitzow-Holm Bay Region

K. Kaminuma (NIPR)

T. Tsutsui (Akita University)

M. Kanao (NIPR)

R BARTIC K BH T (XERBIE O 1S

ERHEK (1R HF)
1REILBE (B KB BR AR TP
REBF ("X -H)
R R (RX - &)
HREER (B LRRT - /kIBER)
FE X (BRBEK)
Crustal structure for marginal areas of the Mizuho Plateau by passive seismic studies
M. Kanao (NIPR)
H. Negishi (National Research Institute for Earth Science



and Disaster Prevention)

Y. Tono (Kyoto University)

T. Nakanishi (Kyoto University)

N. Seo (Marine Safety Agency)

S. Toda (Aichi University of Education)

26. (16:39—16:52) BEEYavVar  KRINABBOEEERBEOBETICEIFTSH MR

WEAE
ItHEE (81X - mihEH)
ANIESL (WEEX - BEAREZR)
"5 R (BEEEX - BEARES)
ARMT (BBHBER)
High pressure measurement of high grade metamorphic rocks from Litzow-Holm
Complex
K. Kitamura (Grad. univ. Advanded Studies, NIPR)
M. Ishikawa (Yokohama National University)
M. Arima (Yokohama National University)
K. Shiraishi (NIPR)

27. (16:52—17:05) WMEFICH T HREEERFEDORERK —Vavs - F®IVLE, BR-

ARER (BreHH)
Formation of seismic anisotnopy in collision zone - Liitzow-Holm Bay, Tanzawa,-
A. Kubo (National Research Institute for Earth Science and
Disaster Prevention)

28. (17:05—17:18) BIRSHBBREDOBET (CHIT AR EERENTE
BIIESL (BEEKX - HE ARES)
IEHEE (BEHEX - EihER)
EARE (WEEK - HEARMES)
THEE (BREX - BB ARRES)
FE B (WEEX - #EARESD)

P-wave velocities in deep crustal rocks of island arcs

M. Ishikawa (Yokohama National University)
K. Kitamura (Grad. nniv. Advanded Studies, NTPR)
S. Nishimoto (Yokohama National University)
Y. Kono (Yokohama National University)
M. Arima (Yokohama National University)
Vil 1| 5 Special lecture

BE : mBnf

Chair: K. Kaminuma
SP. (17:20—17:50) 25 years of deep seismic profiling and the polar frontier

Larry D. Brown (Cornell University)

""" 84  Conference Party (18:00—19:00) =+ » » « -
HERE 2 BEEImME  Lecture Room (2F)



108138 (£) 13O0ctober (Friday 9:30~17:30)

Development of instruments for crustal surveys in polar region + Wavefield analyses 6 %R

ER: GHES - mEARF

Chairs: T. Tsutsui *+ K. Kaminuma

29. (09:30—09:43) AILHEBIRERAR - YV EBOBR E JARE-41 EiEiER

HLE®ESE (hRBMEH 5 —)
THEE (RAPER)

SBRIRE (BREX - H#)

=3z E2IL (BB #Hhig)

SR (HBHhER)

RS (BBt )

mBRF (EBith )

BB (Wb X T 2B FTP)

Development of the steam water ejective-type ice/snow-drilling system for deep
seismic surveys in Antarcitca - JARE-41 results -

H. Murakami (Technological Center for Sesmic Observations)
Y. Shimoda (Ariake junior high school)

H. Miyamachi (Kagoshima University)

T. Minta (Nippon Oil and Fats Co., Ltd)

M. Kanao (NIPR)

M. Yanagisawa  (NIPR)
K. Kaminuma (NIPR)
A. Takahashi (Geo Tecs Co., Ltd.)

30. (09:43—09:56) BEEAKEICHITEKREPREDRBEEFOHRICONT

EHEFBA (R #;hBEE)
HLERESE (HhRBMZRF L9 —)
ERTRH (BRBX - H)
BRI (HBHhEFR)
SRH (EELhET)
maERF (HBHhER)
e 3% (B #hAEE)
EEmR (B ;&)
Vibration due to seismic explosion in Antarctic ice sheet and explosion effects
T. Minta (Nippon Qil and Fats Co., Ltd)

H. Murakami (Earthquake Observation Research Technology Center)
H. Miyamachi (Faculty of Science, Kagoshima University)
M. Yanagisawa  (NIPR)

M. Kanao (NIPR)
K. Kaminuma (NIPR)
Y. Hirosaki (Nippon Qil and Fats Co., Ltd)
T. Sawada (Nippon Oil and Fats Co., Ltd)

31. (09:56—10:09) KEREICBII2HEREOERL L H—DF

#meaKs dex - #)

% B (A&F#Kk (#))

EE s (tiBERREI YNNIV b)
EETRB (ERBX - H)



Geophysical importance of the microtremor exploration on the ice sheet and
development of the seismic sensor

T. Moriya (Hokkaido University)
L. Suqun (Nihon Nessui Corporation)
H. Okada (Hokkaido Kaihatsu Consultant)

H. Miyamachi (Kagoshima University)

32. (10:09—10:22) BERR M= —-DRRICONT (BEFER)

ool (& Fl)
SRB# (EBhHf)
BRF (BhH)
ALNEZ 1tXx)
ne g2 (LX)
B EH (BEX)
Development of the Antarctic Penetrator - Overall Test -
K. Shibuya (NIPR)
M. Kanao (NIPR)
K. Kaminuma (NIPR)
J. Koyama (Hokkaido University)
T. Matsushima  (Kyusyu University)
T. Tsutsui (Akita University)

33. (10:22—10:35) AYATS—BHAERDSHEEL
)% (RBK - BE)
RERE (#BX - H¥)
E. J. Joseph (W AEFR)
EBN 1% (#EHEHERS)

Enhancement of gravity measurement accuracy on board a helicopter

J. Segawa (Tokai University)
S. Kusumoto (Tokai University)
E. J. Joseph (Geological Survey Japan)

H. Hasegawa (Aero Asashi Corporation)

34. (10:35—10:48) BBA. XIKETICEBAEO>EERER

AFEH (&RX - BRAEE)

EMRE (&RX-H)

HARF (&RX - 1)

Analysis on meteorite from sonic boom records
Y. Ishihara (Kanazawa University)
Y. Hiramatsu (Kanazawa University)
M. Furumoto (Kanazawa University)
IX. 7 CIRIEZEE (1 Geomorphology and Cenozoic environmental change (1 6B

EE:AtEEX
Chair: A. Igarashi

35. (10:48—11:01) VU—+tjb - S UBEBOMEENLXR A FUIIyh) —LEHTEORIE

%
SR (HshHR)
EHRE—EB (FHFHLEH)
BEFE (ZRZFK - X)



36. (11:01—11:14)

37. (11:14—-11:27)

(11:271—-11:40)

(11:40—11:53)

(11:53—12:06)

D. P. Zwartz (Utrecht University)
Abandoned penguin rookeries as Holocene paleoclimatic indicator at the Mt. Riiser-

Larsen region
H. Miura (NIPR)
S. Yoshinaga (Forestry and Forest Research Institute)
M. Takada (Nara Women's University)
D.P. Zwartz (Utrecht University)

REE, VFv— RV VETERENADT7 ORIR{ECEHAR
KIWRBF (BEX - BI1)

nEHH (WX - 2I)
=R (#B3th o)
B (BLHEX - B)

Geochemical studies of the sediment core in the Lake Richardson, Enderby Land,
East Antarctica
M. Nagayama (Shizuoka University)

H. Wada (Shizuoka University)
H. Miura (NIPR)
H. Takahashi (Nagoya University)

MEXERREY —t - ShEVILbSORAKAREE ZTOESE
-REL— - O -t EDHEER-

=B (BB BF)
BHEE (EREFK-X)
D. P. Zwartz (Utrecht University)
BRE— (BExbER)
Periglacial environments at the Mt. Riiser-Larsen region as Antarctic coastal region
H. Miura (NIPR)
M. Takada (Nara Women's University)
D.P. Zwartz (Utrecht University)
K. Moriwaki (NIPR)

REEY 3V 4 - RIVABREICEITSH{AD ESR FHME

B|EFE (BERUFK - X)
=R (HB3HhB)

ESR dating of fossil shells in raised beach deposits around Liitzow-Holm Bay,
East Antactica

M. Takada (Nara Women's University)

H. Miura (NIPR)

AN—L rKBICEIT ST RERYOMIKLFENRH

BREZ (BIRX - B48T1)
Geochemical feature of Cyanobacterial deposits in the Lake Skallen Oike on
the Liitzow-Holm Bay, Antarctica

K. Seto (Shimane University)

MBI BT AREHE Y (R ORAKSE

it E (S1RX - BEET)
WREZ (BRX - BEET)

Isotopic feature of Holocene echinoid fossil on the Antarctica
N. Motoji (Shimane University)
K. Seto (Shimane University)



X. 2

EBE : BHEfEE
Chair: M. Takada

41. (13:00—13:13)

42. (13:13—13:26)

43, (13:26—13:39)

«+«+« BA Lunch (12:10—13:00) =+ + » « »

2 eomorphol 1n0z0ic¢ environmental change (2 4K

BRFCBITHEMILRNORBKE - EVEER - KRBXOEH

HE R dex - R

LS /N 4 Jex - EEH)
Late Quaternary variations of sea surface temperature, biological productivity and
atmospheric transport in the Southern Ocean

M. Ikehara (Hokkaido University, LTI)

K. Kawamura (Hokkaido University, LTI)

TH-98, 99 MBTE LN Ly BEEFBROXRRERY &

maRtEs
LANEHEIN (R EAER)
iR R (N3t 3T R)
Al = (e JR/EAT)
g f2 (eREAEA)
CEES (3R AT)
¥ b3k (CeREAER)
LURIEA (BmaE)

Surface sediments and radiolarians obtained by TH-98 and TH-99 cruises around the
south of the Kerguelen Plateau
K. Sugiyama (Geological Survey Japan)

T. Nakasone (Kawasaki Chishitsu Co. Ltd.)
H. Katayama (Geological Survey Japan)

K. Nakajima (Geological Survey Japan)

A. Nishimura (Geological Survey Japan)

F. Murakami (Geological Survey Japan)

M. Johima (Japan National Qil Corporation)

MBH 8 James Ross BICHIT MK AZEHCHT S “CERAER

# ET (dtx - €28
SR C 3tk - KB
J. Strelin (FNEF BB RAR)

PR BX (&X)
4C data about Holocene glacier fluctuation on James Ross Island, Antarctic
Peninsula

J. Mori (Hokkaido University, LTI)
T. Sone (Hokkaido University, LTI)
J. Strelin (Instituto Antartico Argentino)

T. Nakamura (Nagoya University)

44, (13:39—13:52) iz @M E BILROBBRCELLD S % /o SR % M0 R EH 58

DXKEBEZDER



XL ‘N2 b

RS (HE3theft)

BEEZ (BRX - $58T)
AT ZEEA (R&X - #B)
BREE (BERUFK - X)
ARE— (#B3thEft)

Late Quaternary coastal EAIS history on the basis of geo(morpho)logical and

geochemical evidence

H. Miura {NIPR)

K. Seto (Shimane University)

H. Maemoku (Hiroshima University)

M. Takada (Nara Women's University)

K. Moriwaki (NIPR)

g =~

Inner structure and dynamics of the Earth's core and mantle 4 8%

BE : #H#HHE
Chair: S. Tsuboi

45. (13:52—14:05)

46. (14:05—14:18)

47. (14:18—14:31)

48. (14:31—14:44)

PKPdf SEITRASHEENBZK-7 2 MIVRFAESOTRHR

REFET (=X - 82)
Fi—BR (X -#2)
Heterogeneities near the core-mantle boundary inferred from precursors to PKPdf
Y. Tono (Kyoto University)
1. Nakanishi (Kyoto University)

BHNEH TR Z N AMRITERE AV AROES BEOREE

—#EA (=X - #2)

thgg—Bp (=K -1])
Differential rotation of the inner core

T. Isse (Kyoto University)

I. Nakanishi (Kyoto University)

BRI E BEROBRE— K

mlEmt (&RX - ARHE)
HERE (&RX - H)
AME (E8X - #)
Higher Modes of Incessant Excitation of Earth's Free Oscillations
T. Yuyama (Kanazawa University)
M. Furumoto (Kanazawa University)
N. Suda (Hiroshima University)

Lt REt Ok EBAS £ A O FE B BRI E O T HER

hlE R CRK-8])

HERKE (&RX - H)
The possibility of detectiong earth's continuous free oscillations using horizontal
Components of STS data

T. Nakanishi (Kyoto University)

M. Furumoto (Kanazawa University)



ERIR o

EE : BRES
Chair: Y. Nogi

49. (15:15—15:28)

50. (15:28—15:41)

51. (15:41—15:54)

52. (15:54-16:07)

53. (16:07—16:20)

+ » « {K# Coffee Break (14:45—15:15) =« - « - -

Al Ice sheet / crustal deformation and space geodes 6 R

Fi# SAR %% B\ /= BHEHiK D grounding line B - ERS tandem mission
# B\ \/= Princess Ragnhild Coast (3T 2 8ERE -

ME (BBHh )
THIE—ER (EHh )
BR X (B H)
priogiild (B H5R)

Detection of grounding line of Antarctic ice shelf using SAR interferometry
- A case study in the Princess Ragnhild Coast using ERS tandem mission -

T. Ozawa (NIPR)
K. Doi (NIPR)
S. Aoki (NIPR)
K. Shibuya (NIPR)

Postglacial rebound (C & 2/ AtS - EIEOZE{L

REFF— (X - )
HHEIEXR (X

Changes in stress and strain fields due to postglacial rebound
J. Okuno (University of Tokyo, ERI)
M. Nakada (Kyusyu University)

1998 &£ 3 A 25 HEMbMD EDERDER

] (BRTMIX - H)
SRHL (EEthER)

March 25, 1998 Antarctic earthquake: degraciaiton or not.
S. Tsuboi (Yokohama City University)
M. Kanao (NIPR)

MRSV RERS UV RAA—LBREEY 7 LT AMBEEOEES L

KEHEERICEBT 7O —
AGRER (B S<HR)
FARESL (HR3hER)

Analogy of velocity and stress field between SE Indian transform fault and San
Andreas fault: Tectonic contribution

A. Kubo (National Research Institute for Earth Science and
Disaster Prevention)
Y. Nogi (NIPR)

BV LB | BOERSNA~OSMN

R (B thIEpR)
prg=gil ] (B b )
THE—ER (#BHR)
F2/N 1 (B #hERR)

VLBI experiment in southern hemisphere terrestical reference frame network
including Syowa VLBI station



Y. Fukuzaki (Geographical Survey Institute)

K. Shibuya (NIPR)
K. Doi (NIPR)
K. Shiba (Geographical Survey Institute)

54. (16:20—16:33) HEFENZ v 3 LEEBEHERR

wEF— (E=X-8])
Impact of satellite gravity missions on the studies of Antarctic geosciences
Y. Fukuda (Kyoto University)

43BE

EE: ZHE—
Chair: K. Moriwaki

55. (16:33—16:45)  FAEATOLER 7 A—ILRIMBEL T L 1 (LK B#ERPOEE - TEH< > ML
OFHER - RAMONEREHAR — HELEE -
RN (BBthHT)
Large span seismic array project at the South Pole to study heterogeneity and
anisotropy of the core and the lower mantle - Outline and scientific significance -
M. Kanao (NIPR)

56. (16:45—16:58) PRRO-ZVJ/E-RS Y RNWRBETE : Hi-CERERRROBRET

HEMT (1Bt ER)
International collaboration of the geological investigation of the centrai Dronning
Maud Land

K. Shiraishi (NIPR)

57. (16:58—17:11) RROZVIE—RT Y RTOEGMIKMERMZZHEIN ST D R5E

Fraz gl (b
BARSE (bR
Airborne geophysics surveys over the East Dronning Maud Land  -Future plan-
K. Shibuya (NIPR)
Y. Nogi (NIPR)

58. (17:11-17:24)  FAEBARRDOMEMEHIAR L HERORALEY
ZHRE (EE3th B
Antarctic drilling projects and Cenozoic environmental history
H. Miura (NIPR)

RRE—twira: : 18 iR

Pl. ERMEMEDCHRT BHERERED Sr,Nd RAIEHER
NBRIE (EHX - XEHFE)
B RRF (EHX - EHH)
ne KR (FBKX - BARE)

Sr and Nd isotopic compositions of granitic rocks around Syowa Station, East Antarctica

Y. Kawano (Saga University)
N. Nishi (Saga University)
H. Kagami (Niigata University)

P2. BEtI)LO 24— Within Plate gravitinite Volcanic Arcgranite



P3.

P4.

P5.

P6.

P7.

BEERR (WPEX - FERP)

BAEAT (B3t &)
L. Zuron (MFEX - BAES)
Within plategranite and Volcanic arc granile from Ser Rondane Mountains in East Antarcica
Y. Tainosho (Kobe University)
K. Shiraishi (NIPR)
L. Zuron (Kobe University)
ABIRRLYID X R Rietveld ##17
REHE (X - k&t HXb)
amEE (hX - tEB#HEXL)
Evaluatin of the X-ray Rietueld method for the characterization of amphibole-group minerals
Y. Ando (Kyushu University)
K. Ishida (Kyushu University)

KT TRIBROKKEH T INVCHEITHIEBERT

EERT (MBI EHERR - ALBEEPT)
FIE= HBEX)

S. Oyungerel (EVJIVHRBEL Y -)
REE—# (RAEFRERI AN ¥ —HRE)

Magnetism just before construction of Pangea-Granitoid series in Mongolia
Y. Takahashi (Geological Survey Japan)

Y. Arakawa (Saitama University)
S. Oyungerel (Geological Investigation Burea of Mongolia)
K. Naito (Geological Survey of Japan, Mineral

and Fuel Resources Dep.)

EHETETER N —BOEFRK I S22 54 bROENDY LEMP OB - BREBER

ERDRAIER
kg U (BIRX - HE)
PUAERA (BWX - BE)
BERAE FHBEX - &)
KFIHIER uax-2)
HEET (HBhER)

W. A. Crowe (Uni. W. Australia)

Halogen chemistry of minerals as an indicator of metamorphic fluid composition in ultrahigh-

temperature mafic granulite from Tonagh Island in the Napier Complex, East Antarctica.

T. Tsunogae (Shimane University)
Y. Osanai (Okayam University)
T. Toyoshima (Niigata University)
M. Owada (Yamaguch University)
T. Hokada (NIPR)

W. A. Crowe (UniW. Australia)

U-Th-Pb monazite dating of post—Archaean pegmatites from Tonagh Island,
Napier Complex, East Antarctica
C. J.Carson (Yale University)

REEFET7EE M -BOMARE-BERRABREDER L{LPEK
AFBIEEAR (wox - 2)
MUARA (BILX - #F)
BERE (FBX - B)



P8.

P9.

P10.

P11.

AR
S ERET
W.A. Crowe

(BRX - HB)
(HBhEY)
(Uni. W. Australia)

Occurrence and geochemistry of orthopyroxene quartzo-feldspa thic gneiss from Tonagh Island in
Napier Complex, East Antarctica

M. Owada

Y. Osanai
T. Toyoshima
T. Tsunogae
T. Hokada
W.A. Crowe

(Yamaguchi University)
(Okayama University)
(Niigata University)
(Shimane University)
(NIPR)

(UniW. Australia)

FTETEG - N FEBOKBR-4T7 4V 52254k

MUARA
BERIE
XKIMHEIER
ik (]

S BET
W.A. Crowe

(BLX - H#B)
Fax - 8)
(wax - #)
(BiRX - 88)
(B ith )

(Uni. W. Australia)

Osumilite-sapphirine granulite from Bunt Island in the Napier Complex, East Antarctica

Y. Osanai

T. Toyoshima
M. Owada

T. Tsunogae
T. Hokada
W. A. Crowe

MEBEINRS A FOERBE

(Okayama University)
(Niigata University)
(Yamaguchi University)
(Shimane University)
(NIPR)

(Uni. W. Australia)

(T4 (BILX)
MULIRERA (BILX - ®BE)
i I (B
Crystal structure of scapolite from skallen in the Liizow-Holm Bay Region, East Antarctica
J. Yamakawa (Okayama University)
Y. Osanai (Okayama University)
1. Kusachi (Okayama University)

FEEFTETERIYRTARS Y MCETHEEEREHR

EHEREE
=S4ma
AEE—
E. S. Grew
C. J. Carson

D. J. Dunkley

(BAx - ®)

(hX-28)

(EBHhEY)

(Unversity of Maine, USA)
(Yale University, USA)
(University of Sydney)

High grade metamorphic rocks from Christmas point in the Naper complex, East Antarctica

Y. Yoshimura
T. Miyamoto
Y. Motoyoshi
E. S. Grew
C.J. Carson
D. J. Dunkley

Holocene Ice Retreat from the Antarctic Peninsula Shelf, West Antarctica Evidenced from

(Kochi University)
(KyusyuUniversity)
(NIPR)

(Unversity of Maine, USA)
(Yale University, USA)
(University of Sydney)



Glaciomarine Sediments
H. . Yoon (Polar Research Center KORDI)

P12. F—ERBICBI3Z3LAROHME : #HERFHCLDIT7O0—F

NEREF (HRAERT)
F 328 (HEAER)
Al = (EAERR)
LANEILIN (HRAERR)
hB E (R FAER)

fhRiR & (X - HBTER)

Paleocurrent determination in Davis Sea: An approach by anisotropy of magnetic suscoptibility

H. Oda (Geological Survey Japan)
F. Murakami (Geological Survey Japan)
H. Katayama (Geological Survey Japan)
K. Sugiyama (Geological Survey Japan)
H. Oda (Geological Survey Japan)
T. Nakasone (Kawasaki Geological Engineerign Col., Ltd.)

P13. HELH - REFEMBREET —9 D CD-ROM F—F R— K EZDFRICDONT

By (Gth TEREFR)
LHRIEA (RHaE)
HR#EX (Fa—nR—=F4 v o)
CD-ROM database construction of JONC Seismic reflection data and its utilization
F. Murakami (Geological Survey Japan)
M. Johima (Japan National Oil Corporation)
S. Matsuda (Clover Tech Vorporation)

P14. FEEBOBEEOCHEER(CEYTSREMEOES
FHAXRT (=X - 18)

mEE— (RX - H)

FARESL (EEHbER)
Detection of sea floor structure on the Antarctic Ocean

K. Terada (Kyoto University)

Y. Fukuda (Kyoto University)

Y. Nogi (NIPR)

P15. FA—RFSU7 Za—F+yANBDCHIT8BLOGBT -FI/ 2R E

M B SRR IR R D SR SRR BT -
BHES (BlxX - #)
RNIR— (BERERW 5 — - FERRE)
RAEX (Bx - #)
FhER (BX - HE)

V.Kravchinsky (A 7HETHTI— - XD T7XFR)
Paleomagnetic study on Creataceous rocks of Newcastle, Australia -tectonics and paleointensity at
geomagnetic quiete zone-

H. Sakai (Toyama University)
E. Kikawa ( Japan Marine Science and Technology Center)
K. Oniki (Toyama University)
E. Nakaoki (Toyama University)

V.Kravchinsky  (Siberian Branch of Russian Academy of Science)

P16. FX{BRABOD/=HDORMBERY 7 b Uz 7DREFE L. BB VLBl RBRADEH



FRFH (BHFX - BIIXXE)

HiAR— (BIXXE)

BH R (BIIXXE - KR

3oyl (EEHb )

Development of geodetic analysis software for FX Correlator and its application to the Antarctic VLBI

T. Jike (Grad. Univ. Advanced Studies, National Astronomical
Observatory)

S. Manabe (National Astronomical Observatory)

Y. Tamuta (National Astronomical Observatory, Mizusawa)

K. Shibuya (NIPR)

P17. HEBATIEIBRICHITIBINEDRESBIEE (JARE-41)

fLrRse (hRBARFHE 5 —)
EHEH (FEX - ITFHEER)
SRIRH (BR&X-3)
FHE X (BHHEX)
REFE (B #iHhhg)

HR B bt (B )

THERE (FHAPER)
SREH (EBHhFR)

F A KER (BWXREXTFT)
WFHR (Wg >y EHER)
Wk EF (WBRED)

SEAL ATHRIN—T
Deep seismic refraction experiments in 2000 on the Mizuho Plateau, EastAntarctica: JARE-41

F. Murakami (Technological Center for Sesmic Observations)
T. Tsutsui (Akita University)

H. Miyamachi (Kagoshima University)

S. Toda (Aichi University of Education)

T. Minta (Nippon Oil and Fats Co., Ltd}

M. Yanagisawa  (NIPR)

Y. Shimoda (Ariake junior high school)

N. Imae (NIPR)

S. Nomoto (Ohara Co.. Ltd)

H. Yamashita (Isuzu Co., Ltd)
S. Matsunaga (Kandenko Co., Ltd)
SEAL Geotransect Group

P18. BETNIVXLERWV—N—B¥A IN—-2 a3V ([CL5EBEEBRYSEIRD

S BihRRIEE
HAEHRER (K - BhHE)
ERHIC (HBHER)
ARER (B <)

Crustal S-wave structure by Genetic Algorithm inversion of receiver functions for permanent
broadband stations in Antarctica

T. Shibutani (Kyoto University, DPRI)

M. Kanao (NIPR)

A. Kubo (National Research Institute for Earth Science and
Disaster Prevention)
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1 HREML Y E—F 2R, Mclntyre BICETHRAEAT 5=
F4 b ORIRRETIZBT SR + BRE + G034

N=EE (BEK -, &5FF— GEtb)
High-pressure and high-temperature phase relation of orthopyroxene-sillimanite-quartz in

an orthopyroxene granulite from Mclntyre Island, Enderby Land, East Antarctica.
Toshisuke Kawasaki (Ehime Univ) and Yoichi Motoyoshi (NIPR)

Casey IBHERICALEY 5 Mclntyre BIZiX
Napier @B THHBDS 5 =251 b
MELTBY, N0 57251 M2
W&, YO OROBE S A5 2aR/ LR
HEaRRHENS (Motoyoshi 1995). D
YOOEOREBET AT &/DI 52251
k (Sample no. SP93022004A) I%, A&
A+ R+ ERAPLERREEAZET
ZRAER & 21T 72 1IC, 11.2 kbar, 895°C
THIOEOBHE T AT ZET 5K Dk
MR RIEA 252V, 873°C DRESRM
T 10.9 kbar 75 11.4 kbar ETODRD
ENFBEEFBL 2 ENHLMTEIN
(Kawasaki and Motoyoshi 2000).

SN, ZDF 52251 "RRIICZ
7 ERIER OREE N GHEE 2R ER +
AR+ ERONREREBNTRET 5%
ZHRE L TRERSEERZRBLZOT
AR THLNHMET 5.

DT 5251 MIERazRiFADD
EFTERLTWS (1 modal % LAT) @
T, fPEL + AR EREERN TER D
{LERRDE(CRERANEETH DN E
IMEEHEICTRRD - OITIIER O &
A BENSHS. SGEIDOFEERTII 10 kbar,
1700°C T Mclntyre 75 =251 F & 15
MBRE S BRI, mmBERL THELSN
75 A fEkESR & U T Rundvagshetta 122
T HEERRA (Sample no. RVHIS8-SIL) &%)

5wt% A, ¥MESLIZbOZHREYE
ELk.

ERIIBBRFRBEDOEA I - 2 >
¥ —EHNTITo72. WReBENEHNT
REZGIEL 7=, FEBRICHEA U 750 22
(BT "mm) OPLEEmDBEZEIT 10
kbar, 1400°C D&M TIL 5°C "5 15°C T
HV, HEEBORENEX 1°C/mm 75

. e Y f
Fig. 1. Back scattered electron image (BSEI)
of the run products (Run no. 000809E) syn-
thesized from glass and 5 wt% of silliman-
ite at 22 kbar and 1200°C for 120 hours in
a graphite capsule. Bar, 10 ym. Opx, or-
thopyroxene. Grt, garnet. Sil, sillimanite.
Qtz, quartz.



1000°C TORFE=T—H1 NEBIES
29.5 kbar (Bohlen and Boettcher 1982) &2
5 T Bi I-Bi I JEAE A 25.5 kbar (Hall
1971) ZFIH L TENEKIEZEITo /2.

B 11 22 kbar, 1200°C TITo /= THE
BOERMERT. T, 120 BRI
TS5 771 MNEBNTHERR I EER
MITH5.

FEE TR R AENY 7 DaCR A ER
MIZEFEINTHD, L URBKIARRENY
I oA ERAEARAICEZL TNS. &
EROEROORBEICIIY  oan&EHL,
FAEGEEROESNL THBY, BRE
BB EEL TR, T2, BEA
DED N

3Mg281206 + 2A128105 —
Opx Sil

2Mg3A12813012 + 28102
Grt Qtz

ICEDENT 4 IV LROAEICE EH DS
TUAENEEE NG, Th50EN5, =
DREEHEETIIHRGVRALETH S
LHIETES.

ZDEBITT 7 AN REREBNTE
B DR SEREDRESEHETE
BEMEIMRARD=DICRBRAN A TH=D
DTHBN, ¥roangGt LEsnWEE
DEHETH, TOEBROHF DL D ITERN
DHBREN CERGOREEZERT S
ENARETH B EEZONS.

¥z, RORRG :

Mg28i206 + 2Al,S5105 =
Opx Sil

IMgALSIOs + 25i0,

Opx Qtz
2o T, BAEAHTDALO; EHEDE
LZREEEHOBEKRELTERIL, #
TR EERTE 15T 2 M T 2 HAYATAE
ThH5. ZOMEFREFESEZEDFIC
£ 0, Mcntyre 7o =2 51 FORGEG
DAL S Mclntyre 79 =251 R
ST R OEREHEZRET D Z EMT]
RELIZDTHAD.

References

Bohlen SR and Boettcher AL (1982) JGR
87 7073

Hall HT (1971) NBS Spec Pub 326 313

Kawasaki T' and Motoyoshi Y (2000) Proc
NIPR Symp ANtarct Geosci 13 (in
press)

Motoyoshi Y (1995) Abst NIPR symp 15
78



Howard HillsiZ £ 9 5 Meta-ultramafic rock x (NBE# § 5 &

BEAHE WNK), &5 F— (BHBD, S ERE @EHK), E.S.Grew (Univ. of
Maine), D.J.Dunkley (Univ. of Sydney), C.J.Carson (Yale Univ.)

Meta-ultramafic rocks from Howard Hills, Enderby Land, East Antarctica.

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

Howard Hills is underlain by Napier
Complex granulite-facies metamorphic rocks,
including as gamet-bearing gneiss,
orthopyroxene-bearing feldspathic gneiss, and
meta-ultramafic and mafic rocks (Y oshimura et
al., 2000). Investigated meta-ultramafic rocks
constitute a rounded block five meters across in
orthopyroxene-bearing quartzofeldspathic
gneiss. Meta-ultramafic rocks comprise
phlogopite-bearing rocks mantled by phlogopite-
poor rocks enclosing feldspar-dominant blocks.
Spinel-sapphirine-biotite-opx gneiss is found
between the meta-ultramafic rocks and
orthopyroxene-bearing quartzofeldspathic
gneiss.

Phlogopite-bearing meta-ultramafic rocks
are composed dominant olivine with subordinate
orthopyroxene, spinel and phlogopite.
Phlogopite is colorless in thin section. Itis
magnesian with 5.4 to 5.6 Mg atoms and 2.2 to
2.3 Al atoms per 22 oxygens by SEM-EDS
analysis. Olivine is Fo90-92. Brown spinel is
chromian: Cr/(Al+Cr) = 0.3-0.5.
Orthopyroxene is close to En80 and contains 1
to 3 wt.% of A,O;. Phlogopite-poor meta-
ultramafic rocks are composed dominantly of
orthopyroxene and subordinate plagioclase and
mesoperthite. Phlogopite grains are rarely
formed at grain boundaries of orthopyroxene.
Lamellae of clinopyroxene are present in some
orthopyroxene grains. Feldspar-dominant
blocks consist almost entirely of mesoperthite
and plagioclase with minor amounts of
orthopyroxene.

Mantles of blue-green sapphirine around
greenish spinel are characteristic of the spinel-
sapphirine-biotite-opx gneiss. Biotite is brown
in thin section.

The orthopyroxene-bearing

quartzofeldspathic gneiss contains both
plagioclase and mesoperthite, as well as
accessory zircon. This gneiss has thin layers
composed mostly of sapphirine and plagioclase
and lacking quartz.

To determine the origins of these
metamorphic rocks, whole rock samples were
analyzed by X-ray fluorescence spectrometry.
Major element compositions of the phlogopite-
bearing and phlogopite-poor ultramafic rocks are
the same as those of meta-ultramafic rocks from
Mt. Riiser Larsen that are considered to be
derivatives of depleted mantle peridotites and
komatiitic rocks (Suzuki et al., 1999).
Sapphirine-free and sapphirine bearing layers of
the orthopyroxene-bearing quartzofeldspathic
gneiss were analyzed separately. The
sapphirine-free layers are granodiorite to tonalite
in composition and contain 67 and 73 % SiO;.
Their CIPW norms show Or:An:Ab = 0.18-
0.34:0.20-0.26:0.46-0.56. Chemical
compositions of the sapphirine-bearing layers
are nepheline and corundum-normative with 80
% of plagioclase showing Or:An:Ab = 0.02:
0.51:0.47.

References:

Suzuki, S., Hokada, T., Ishikawa, M. and
Ishizuka, H. (1999): Geochemical study of
granulites from Mt. Riiser Larsen, Enderby
Land, East Antarctica: implication for
protoliths of the Archean Napier Complex.
Polar Geosci.,12,101-125.

Yoshimura, Y., Motoyoshi, Y., Grew, E.S.,
Miyamoto, T., Carson, C.J. and Dunkley,
D.J. (2000): Ultrahigh-temperature
metamorphic rocks from Howard Hills in
the Napier Complex, East Antarctica. Polar
Geosci., 13, in press.
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High-pressure and high-temperature melting experiments of quartzo-feldspathic rock under UHT and dry
conditions: Implications for the stability of feldspar and partial melting of the Napier Complex
Tomokazu HOKADA (NIPR), Makoto ARIMA (Y okohama National University)

1. BLBHIC

KRR ORRBRICEZHEREOR THEICH
RERTO/ O ARRRERBHOBENZ W,
FD—DONFETEERBEICAROND LD kT
~TEAI000CEMZ D LI REBRELHAEITEL M
SRECBMTEIEBLBEROEREE L TH
RESEINZHEEETRER O IO TH 3.
EHRETIE, THOLAEEREBELGETTOREELY
HEMBOEE, FIIRKEFETTORGOLES
EEHEMER L OMBREHLMIT S EEEM
IZ, TE7ABRETIAREGER KRS EHAED
HiZAWEEREEERZB 2ok,

2. REBF X
ERICIIBERIKRZD 11T FEEX MY
VY -MREREEBRERAWE. HEHHEICE, &
E7EE) NIV URIcET A3 Y 08
MHEOAEEGHA AR L TRELERT
BRI EERELTREERR (FoFN—
1R OBOREMIZHBLEBOERVWE. &
L, BROBFEANELICEIRETETICHR
WRICEALE. EBRTIZ, OEKTORSEMEE
WRREE (VUK R) , @R LIZ RN S OILEEER,
QREATOMB T AT DIEERROBNBLULED
HBWEE (VIINR) O3 RITBKITEBLE.

3. RERE, RU, &R
RERMAIT 1000~1150COHEAT, EERED 1
GPa DEHTHE2IEKOLGETBIE- K. EB
R SRR TORD TH 5.
Run No. * i - EZBRFR
FP-04 : 1000T + 235h
FP-05: 1100C - 164 h
FP-02: 1150C + 57h

FP-04 (1000°C * 1 GPa) : XJV M3 ET. BERA
POITATRBEL, TOLFARICEBETFOLL
WRLEND (Ab RO OHEM : 5 >25%, An A2
BEAERMLET) . F-HAEARICHACHRR
HROED R (Or RS O ficore > Am : 1> 9 %) .

"FP-05(1100°C - 1 GPa) : AV NIRRT, HELO

FOIASRBRETIH, TOMFEHRIIEL (Ab
RO :5>55%, An RO bEFHEM: 1>7
%) . ¥, HEGRICHRBRHHBEORERNR SN
% (Or B4 DM core->rim : 3 >9%) .

FP-02 (1150°C - 1GPa) : #EGELAER L DR RITA
VN HBER (BEERIIEERKISHE, 13IFZEK) .
AN MRIZBHRNICATE - RO EE (AL20s :
3-7wt%) BERLTWS. #EEHFDIRXFIIESE
CHBL, RO T7IZETOHRRHFRBENRS
N3 (Or B ORI core ->rim : 3->8%) .

4. ER, RU, £&B

1. ZRICAVWERBOBKTOMMBMBEBEE (Vv
Y& 2) 131100C~1150C ORI & BEd s 5.

2. BELEA MNILBHHET, EOLFHEK
13KIC8A L 72 Qtz-Ab-Or (haplogranite) # TD I =

LAANVPOHRED B Ab BHICZ L WRBIERT.

3. REGICHERMRRAESENRShB &M
5, ETOERTEFZR2ITIIE®HIEL TR,
LoL, P EH11I00C~110C OB THEL S
D5 RA T DHBWAER I N,

5. FETEGADAH
EBRBERIZL2ITRERICEL TRV OOD,
EBRICHWEREGHO T A I HWBE (1100-1150
C) BEAGHEEE %2 H W 1090TCEL L (Hokada,
1999 - DF) & WS EHEEORES D LN TH
3. LHLERERYOER & Hokad (1999) TR
HoRRROEAETREDEMARICERZEN
HEDLN, SBRIEIERNEZE< TR EOKRH
NHRBETHS. £/, HEMEIZEALZHEOH
FHEODFERZELSBORMNBETHS. LD
HMRIERIZAVWEHEP TEREROE—JRIC
HOBBMERICL o TAN PR L Tz aTREMH
EREBLTHED, RBOBRRMAGEBETESNEE
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Fig. 1 Backscattered-electron images of starting materials and run products of the experiments.
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Fig. 2 Triangular plots of melt compositions of the run products. Eutectic minimum (solid
square) and cotectic curves (dashed lines) of H20-saturated conditions (aH0=1) at 1 GPa are
from Johannes and Holtz (1996).
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Diversity and origin of the Amundsen Dikes,
part 2: rare earth element compositions
Hideo ISHIZUKA (Kochi Univ.) and Satoko SUZUKI (Grad. School Sci. Tech., Niigata Univ.)
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part3: Rb-Sr and Sm-Nd isotope analyses
Satoko SUZUKI (Niigata Univ.), Hideo ISHIZUKA (Kochi Univ.)
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Accessory mineral chemistry of the granitoids from

the Ser Rondane Mountains, East Antarctica

LI Zilong
(Graduate School of Science and Technology, Kobe University)
TAINOSHO Yoshiaki
(Faculty of Human Development, Kobe University)
SHIRAISHI Kazuyuki
(National Institute of Polar Research)

The Early Paleozoic granitoids
mainly composed of granites and syenites,
intrude  Late  Proterozoic  high- to
intermediate-grade metamorphic rocks in the
Ser Rondane Mountains, East Antarctica. They
can be divided into two types: within—plate
granitoids including Pingvinane, Vikinghegda,
Austkampane and Rogerstoppane granitoids
and volcanic-arc granitoids having Mefjell,
Dufek and Lunckeryggen granitoids based on
chemical compositions and almost coincides
with the classification on the structure of the
granitoids (concordant and discordant types),
respectively except for the Mefjell granitoids.
Volcanic-arc granitoids can subdivided into
typical volcanic-arc granitoids of Dufek and
Lunckeryggen granitoids, and another specific

volcanic-arc granitoids of Mefjell granitoids,

which have high in FeO(t/MgO ratios.

Geochemical characteristics of above two
types of granitoids show different major, trace
and rare-earth elemental data and accessory
mineralogical data as well as isotopic data.
Based on trace and rare earth elemental data,
volcanic-arc granitoids have low in £ REE
(106.6-184.35ppm), Y (13.3-16.9ppm) and
HREE, very closed to REE patterns of
remarkable fractional crystallization. They
have the lack of negative Eu-anormalies from
the Dufek and Lunckeryggen granites and
positive Eu-anormaly from the Mefjell
granitoids. Within-plate granitoids have high in
2 REE (264.3-696.9ppm), Y (54.3-76.3ppm),
Nb (19.1-28.9ppm) and HREE and remarkable
negative Eu-anormalies, particular,
Vikinghegda granitoids. Base on the mineral

assemblage and mineral crystallization order,

within-plate granites have biotite, muscovite



and garnet as well as hornblende-rare while’

volcanic-arc granites have rare of muscovite
and lack of gamnet, usually have biotite and
hornblende. Apatite and zircon usually as first
generation crystals and were included in
hornblende, biotite and feldspar in volcanic-arc
granitoids and were included in feldspar and
quartz or opaque minerals in within-plate
granitoids. Sphene is included in biotite or
occurs with mafic minerals such as biotite and
opaque minerals. Allanite occurs as inclusion
or as idiomorphic crystals in Mefjell and
Lunckeryggen granitoids. Zonal structure of
plagioclase was developed in the volcanic arc
granitoids, however, was not well in the within
plate granitoids. Present chemical data
(particular fluorine and chlorine) of accessory
minerals show as follows.
granitoids have high-F (3.2-3.95wt%) and
low-Cl (0-0.02wt%) contents in apatite,
although F (~0wt%) and CI (0.01~0.02wt%)
contents are low in mafic minerals of
hornblende and biotite, and has zonal structure
in zircon mineral, which displaying general
trend of Zr-increasing and Hf-decreasing from
the core to the rim although it is recording the

complex conditions of crystal growth. Dufek

granitoids have relatively high F content in

The Mefjell

sphene (Max. 1.5wt%) and chemical change of
F content show negative correlation with
AlLO; while they have low F and Cl in biotite.
Lunckeryggen granitoids have intermediate F
content  (1.0-1.6wt%) in apatite, F
(0.8-2.3wt%) in allanite, and low F and
relatively high Cl content (0.7-0.9wt%) in
biotite. Both of Dufek and Lunckeryggen
granitoids have the similar zonal structures of
zircon with Mefjell granitoids. Austkampane
granitoids have high F content (about 0.5wt%)
and ClI content (0.3w1%) in biotite, and have F
(0.15wt%) in chlorite. Zonal zircon shows
remarkable compositional variations from
phosphorous and yttrium, however weak or
lack from zirconium and  hafhium
compositional variations from within-plate
type Austkampane granitoids. Pingvinane
granitoids show F (0.4wt%) and Cl (0.3wt%)
in homnblende, have high F (3.2-6.9wt%) in
apatite and usually have euhedral zonal crystal
of zircon. Vikinghegda granitoids have F
(0.4-0.6wt%) and Cl (0.05wt%) in biotite.
Major mineral modal ratio and species
of accessory minerals (such as zircon, apatite,
sphene, allanite, fluorite and garnet as well as

biotite, hornblende and feldspars) can reflect

REE features. Different REE patterns can be



explained by: Austkampane and Pingvinane
granitoids have muscovite, allanite and garnet,
and they show similar REE patterns.
Vikinghegda and Rogerstoppane granitoids
have high biotite and hornblende modal ratio.
Mefjell granitoids have enriched in zircon and
apatite as well as mafic mineral of
clinopyroxene, hornblende and biotite.

Trace elements (including REE) and
isotopic data can reflect: the volcanic-arc
granitoids may derive from Nils Larson
tonalite according to enriched LREE and poor
HREE patterns as well as low initial Sr ratios;
the within-plate granitoids may derived from
magma source of crustal materials based on
they usually display high and wide range of
initial Sr ratios and large varied trend of curves.
Eu-anormaly has relative with distribution
coefficient of fractional plagioclase as well as
effect of fo, due to chemical and varied valence
of crystal plagioclase. According to Treuil et
al. (1975) report, distribution coefficient of Eu
(K<) has a large decrease when increasing fo,
The lack of Eu-anormaly indicates no
crystallized plagioclase or plagioclase was not
residual Positive

a significant phase.

Eu-anormaly from Mefjell granitoids may be
explained by three reasons: derived from
melting and crystallization of large amount of
cumulate plagioclase from primary magma;
represented residual composition following
extraction of a granitic melt (Taylor and
Mclennan, 1985) and was due to relative lower
fo, Negative Eu-anormalies may be explained
by  crystallization  differentiation  of
plagioclase.

Present chemical data of accessory
minerals may display that the within-plate
granitoids have relatively higher in fluorine
and chlorine contents from accessory and
mafic minerals than those from volcanic-arc
granitoids although fluorine contents were
higher than chlorine contents from granitoid
samples. Moreover, zonal features of zircon
may also show some different from them
according to above data.

Geochemical characteristics and
accessory mineral features as well as isotopic
data may reflect different magma sources and
genetic relationships between within-plate and

volcanic-arc granitoids from the Ser Rondane

Mountains.



7 7U%, &I #ILEROERIER

BEHER - ZEAFE (TER-H) -

BHERMTT - ABRET - BEHKER (i)
Metamorphism in the northern part of the Natal Belt, South Africa
Yoshikuni Hirol and Hidehiko Morita (Chiba Univ.) and
Kazuyuki Shiraishi, Tomokazu Hokada and Sotaro Baba (NIPR)

M7 7 AKMEOA > RERMIICHK

BE/NRRICDHT 25— (57—
WVERMER) IREROA—-FT 77— -
7o OBl BET S HHEAER (W
1BER) OELF T, KEERAICHE
HARBICBHTS Y7 7ERS #il &
EBITTFTIIT —F I IEREE B L
TW3, ZOFRIT7—FF—INERFD
BAEENEEO -2 E—RS R
B, NMAT7O02 745650 @
BEERELUHTH S,

F% — )V BRI 2o A o A R R,
ERE, EERABEDENLS, Eh5
WS, TAXARRE , v—
T4 MR KR IhTnws, 2hso0
IR AT 5a0E8ERRICHD,
BADBONIEELFDHDOD LICEHLELE &
EZoNTWD, o bt IMNET S
WYy SKRE) OARII—T 77— -
J7S5bhoOLCEHEELTVWS, YHFIK
B OEREIZ3IDD KB o TiEd-o
EHEERETHD, HEMEEOHRAES
DOEEREFE O - BAEN R KL <
REINTWS, £z VFSKRIR OF
REGPEHOERMARANCELTWVWS D
LT, BAD TR OFRAEIZXD
BEHOEBRMHERIICEL TN,

P SR CidEE L THEREME
—HHEME-FHOEREN AL THD,
W, Wi, &2 Wik EYE B %8R
LTWeERICHKTS EEZ BN TWS,
WY SR TEAREH4BDT v
7 (¥, IRV, ITFATAT,

CAE) BEINEINTHED, WINbEE
RS LR FEAOE LEHFNBEINT
w5,

ZZTIE, TYFPSRE OEREHE,
BICIREL A OF ML s a2 RE
NEEBSNFHAIRICODVWTHRE TS, 20D
RIIC T 2 BB XE bzt
BERERZZTTVELN, FHIIRBCH
LN EMETHEETHS, DT EIRTY
TR R U - L E ) o R HYE A R
EROE— V7 RERLIDBHETHo R &
ERBLTNWS,
ETOBREBTETHATARERE, bo
EHEEWRALSIO, G ISEERE TH 578,
EROBIZERRICESHETZENS Z
ETHD, RBERERO E—VRBERIC
i3, TYFSRE OIS T, BRo
+TFE+T IO+ RER+HAZER+
EA+tAROGYHAENEE THo &
EZ6N5%, ERAGD—2I3HMET OR &
ELTHELTHEYD, ROy ESEN
REINTRD ETOFBNE RIER THRKRZ
NebDTHBHZ EZRBL TS, —74,
FhETHLEDIIRRY, HRAEEBEBRL
h, BRELDBRBRIIREL I LER
wsERERTERADEEICR NS,
ZDRLOBRERAR, HiZid o) bR
EHEL TS, INLOBEHEL, Fv
TRE R U & LB RO BBNRE
KEEANEROOLERYELK T THE
fTLEZEBRLTVS,




10

Tectonothermal Evolution of Eastern Ghats Belt, India: Implications for the East
Gondwana-Rodinia the amalgamation
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Finding of coexisting corundum and quartz
from Rayagada in the Pro-terozoic Eastern Ghats
Belt (EGB), one of the well-studied UHT
terranes, reveals a dramatically high pressure
and ultra-high temperature conditions (Shaw &
Arima, 1998). Isothermal decompression from
over 1.2 to 0.9 GPa under ultra-high
temperatures (950-1100°C) followed by nearly
isobaric cooling in Rayagada may suggest that
possible collision
followed by rapid uplift. This extreme high
temperature condition further suggests that

early continent-continent

mantle to crust heat transfer associated with
tensional lithosphere collapse during or after
crustal thickening might play major role for the
formation of UHT metamorphism. In this
context, protolith identification and age
relationship of meta-igneous rocks,
lithologic units in many UHT metamorphic
terranes are important research targets to an

major

understanding of mantle-crust mass and heat
transfer during metamorphism and constructing
of comprehensive tectonic model for the
development of UHT metamorphic terranes.
Recent studies suggest that EGB is mostly
composed of Paleoproterozoic precursors
affected by 2.0-1.9 Ga, 1.5-1.4 Ga, 1.1-1.0 Ga,
and 0.6-0.5 Ga tectonothermal events (Shaw et
al., 1997, J. Geol. 105, 645-656; Sarkar & Paul,
1998, Geol. Surv. India Spl. Pub., 51-86;
Takano & Arima, 1999, Abst. Japan EPS

Meeting). In the central part of EGB, the 2.0-1.9
Ga events reflect convergent tectonothermal
events and the 1.5-1.4 Ga events include basic
magmatism under an ecxtensional tectonic
regime. '

The UHT decompression in Rayagada is
referred to the 1.1-1.0 Ga events that was
associated with charnockitic = magmatism
(Takano 1999). The EGB
charnockites exhibit nearly identical chemical
characteristics even though they were distributed
in a relatively large area. Furthermore, the
geochemical characteristics of the EGB
charnockites are fairly comparable to those of
~1000 Ma charnockites reported from East
Antarctica. Two contrasting models have been

and Arima,

proposed for the charnockite magma genesis, the
one suggesting that charnockite was derived by
partial melting of hornblende free lower crust
(Kilpatrick and Ellis, 1992) and the other
proposing that it was formed by crystal
fractionation of mafic magmas derived from
enriched source mantle (Takano and Arima,
1999). The wide spread charmockite occurrences
in EGB and East Antarctica suggest that
charnockite magmatism and related UHT
manifestations  of
Grenvillian tectonothermal events reflecting

metamorphism  were
mantle to crust heat and mass transfer associated
with the amalgamation of Rodinia and East
Gondwana.
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1 1 Outcrop-scale silicate liquid immiscibility: a possible example from
South India

H. M. Rajesh
Department of Geosciences, Faculty of Science, Osaka City University, Sugimoto
3-3-138, Sumiyoshi-ku, Osaka 558-8585, E-mail: rajesh@sci.osaka-cu.ac.jp

Introduction: Silicate liquid immiscibility
has often been called upon to explain
juxtaposition of mafic and silicic rocks in a
variety of igneous suites (see references
given by Roedder, 1979), and as a
petrogenetic process has provoked much
discussion in the literature. Although most
of the published works address
immiscibility at a microscopic scale (where
the two immiscible liquids exist as discrete
glasses), some of the recent studies
addressed the possible criteria to illustrate
liquid immiscibility at a larger scale. This
study evaluates liquid immiscibility at an
outcrop scale near Puttetti, South India
using all pertinent field, petrographic,
chemical and isotopic data. Evidence is
presented to show that liquid immiscibility
occurred prior to the emplacement of a
mixed-rock magma of intermediate
composition to produce alkali syenite and
associated pyroxenite of the Puttetti pluton.

Field relations: The Puttetti syenite-
pyroxenite association is exposed as a
NNW-SSE elongated pluton and is
spatially related to the intersection point of
a NW-SE trending fault lineament with a
NE-SW ftrending seismically active fault-
zone. The syenite body is a massive
medium to coarse-grained greenish-grey
rock composed dominantly of feldspar and
pyroxene with minor hornblende and
biotite. The pyroxenite is dominantly
composed of pyroxene with subordinate
hornblende. Lenses and bands of
pyroxenite varying in thickness from 0.1
and 0.5m are found within the syenite.

They tend to be rounded, flat, and elongate,
and occur in swarms parallel to flow
foliation and lineation in the syenite. The
contacts appear to be sharp with crenulated
edges, which may be evidence for
contrasting  viscosity.  Locally the
pyroxenite inclusions are plastically folded,
which indicates that both pyroxenite and
syenite responded plastically during
intrusion. The presence of pyroxenite also
as syn-plutonic and late-stage dikes argues
for contemporanéous nature of the two
liquids. The occurrence of a mixed-rock
having an emulsion like texture assumes
significance.

Petrography: An important mineralogical
consideration for distinguishing liquid
immiscibility is that crystallizing phases in
equilibrium with one liquid must also be in
equilibrium with the other liquid phase
(Bowen, 1928). In the Puttetti pluton, both
syenitc and pyroxenite have the same
mineralogy, although in  different
proportions. In addition, pyroxene in both
the pyroxenite and the mixed-rock is
compositionally indistinguishable from the
majority of the pyroxene in the syenite.

Conditions of crystallization: Relatively
high temperatures (>900°C) are indicated
by simple zircon morphology. Whole-rock
zircon saturation temperatures further
substantiate this. Several lines of evidence,
like generation at high temperatures, values
of aH,O as inferred from mineral equilibria,
occurrence of pyroxene, late crystallization
of hydrous ferromagnesian phases,



probable vertical mobility of the magma,
support the notion of drier, water-
undersaturated conditions during Puttetti
magma generation and evolution. The iron-
rich nature of mafic silicates together with
magnetite series Fe-Ti oxide mineralogy
indicates  high  oxygen  fugacities
(fO,>NNO) during the crystallization of
Puttetti magma.

Major element geochemical variations:
Major element trends in Harker diagrams
indicate that both the syenite and
pyroxenite samples lie on either side of the

differentiation trend with mixed-rock
occupying the intermediate position,
towards the syenite side, indicating

probable evolution of syenite and
pyroxenite from the mixed-rock. It follows
that except for Si0,, Al,O;, Na,0, and K,0
all the other elements are preferably
partitioned into the pyroxenite. This
behavior is similar to that one observed by
Philpotts (1982) for immiscible liquids in
volcanic rocks. The presence of a
compositional gap in the pseudo-ternary
diagram of the system leucite-fayalite-silica
(Roedder, 1979) indicates that the
compositional diversity of the Puttetti
pluton is primarily a function of outcrop-
scale silicate liquid immiscibility.

Trace element and REE variations:
Incompatible element partitioning between
syenite and pyroxenite liquids indicates that
except for Ba, Rb, K (elements tied to the
structure of K-feldspar), Zr, and Nb in the
syenite, all the other elements show higher
concentrations in  the  pyroxenite.
Calculated NBO/T (NBO = non-bridging
oxygens; T = tetrahedrally co-ordinated
cations) ratios of the Puttetti syenite and
pyroxenite immiscible melts are mostly less
than 0.5 (for calculation procedure see Eby,
1980), indicating that the HCD (high-
charge-density) cations will be partitioned

into the basic melt as is observed by the
trends of the Puttetti syenite and pyroxenite.
Puttetti syenite and pyroxenite are
characterized by overall enrichment in REE
relative to chondrite abundance, with
greater enrichment in the pyroxenite
relative to the syenite. They have similar
chondrite-normalized REE patterns with
negative, almost parallel slopes, with
significant Eu anomaly. The REE data
refute any model! involving fractionation or
partial melting, which, in either case, yields
increasing enrichment in more felsic
members. Moreover, the mixed-rock, with
REE concentrations between the average
concentrations of the two end-members has
a general pattern similar to the patterns for
the other rocks, which is compatible with
unmixing.

Isotopic variations: A U-Pb zircon age of
572 + 2 Ma was obtained for the syenite
samples. Sr-isotope analyses of syenite and
pyroxenite samples indicate that they have
similar initial ¥Sr/*Sr ratios. Together, the
pyroxenite and syenite data yield an age of
578 Ma. Preliminary oxygen isotope
studies of both the syenite and pyroxenite
samples are uniform (within error), with the
0 range compatible with a common
magmatic origin.

Modeling: Finally a two-stage numerical
geochemical modeling was carried out.
Using Aitchison (1986) log-ratio method,
variation matrix, log-ratio covariance
matrix, and centred log-ratio covariance
matrix were calculated (averaged to the
mixed-rock values) for both syenite and
pyroxenite samples. The results indicate
that the mixed rock gave rise to the syenitic
and pyroxenitic immiscible liquids in the
ratio 1.5, approximately similar to those
estimated from field studies.



Final words: The geochemical features of
Puttetti syenite are similar to those of the
Pan-African aluminous A-type granitoids
from other parts of southwestern India (e.g.
Rajesh, 2000). The proposed origin of the
Puttetti pluton involves the intrusion of a
magma whose bulk composition is that of
the mixed-rock. This melt behaves
immiscibly and split into two fractions,
which produced the syenite and pyroxenite
rocks.
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Fine structures of infrared OH-stretching bands for calcic amphiboles in the tremolite-ferroactinolite
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Earthquake swarms around OCAR Sea Mount in the Bransfield Straits,
Antarctica
K. Kaminuma (National Institute of Polar Research)
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Earthquakes in the northern Antarctic Peninsula
are located mostly along the Shackleton and the
Hero Fracture Zones, and the South Shetlands
Islands. In the South Shetland Islands,earthquakes
are concentrated around three active volcanoes of
Deception,Penguin and Bridgeman Islands. The
focal depths of the earthquakes are mostly
shallower than 40km. During the 1971-1989
period, there are only four earthquakes occurred
with focal depths between 40 and 100km and only
one event of which mb (body wave magnitude) and
Ms (surface wave magnitude) were determined to
be 6.3 and 7.0 respectively. This earthquake
occurred on February 8,1971 is the largest one ever
recorded in the region.

Some earthquake activities around the Bransfield
Strait are reported by Korean scientists using the
seismic observation data at King Sejong Station (62
13'31"S, 58" 7'07"W).

The existence of a rift along the southeast of the
South Shetrand Islands in the Bransfield Strait has
been proposed by various authors on the basis of
both geophysical and geological data. A block
diagram of the Bransfield Rift and its volcanic ridge
were propsed by Gonzalez-Ferran (1991: The
Bransfield rift and its active volcanism. In
Geological Evolution of Antarctica. Cambridge
Univ. Press, 505-509.). The axis of the volcanic

ridge is  defined with
Deception,Penguin and Bridgeman Islands, and
some submarine volcanoes.

Jin et al.(1998: Seismic Observation at King
Sejong Station, Antarctic Peninsula. Terra
Antarctica, 5, 729-736.) reported that remarkable
increases of monthly number of local events were

volcanoes of

recorded at King Sejong Station three times during
seven years in 1989-1996. More than 50 events
were counted on January and February 1974, and
July 1996, and less than 20 events in other months.
The increase of monthry number of local events
seems to occu earthquake swarms. The wave forms
of the events are characterized by sharp onset and
similar waveform without S-phase. The wave
forms shows that the earthquake swarm is a typical
volcanic earthquakes.

Jin et al. (1998) suggest that the earthquake
should might be located around Bridgeman Island.
However the decrease of amplitude of volcanic
earthquakes is very quickly. Bridgeman Island is
too far to record the earthquake swarms at King
Sejong Station. The origin of the earthquakes
seems to be around OCAR Sea Mount about 20 km
south east from the Station.



Stable Isotope and Meltwater Discharge Event
1 4 in King George Island of South Shetland Islands, Antarctica

B.K. Khim, H.I. Yoon and Y. Kim
Polar Sciences Lab., KORDI, P.O. Box 29, Ansan 425-600, Korea

Two short gravity core sediments were
retrieved from Maxwell and Admiralty bays
of King George Island, west Antarctica.
Based on the "“C AMS age dates, the
sediment properties (grain size, TOC,
CaCQ,;) and stable oxygen and carbon
isotopic compositions of  benthic
foraminifera (Globocassidulina biora) show
the downcore variations that characterize the
depositional condition during the late
Holocene. In particular, the §'°0 values at
approximately 2500 yr B.P. decrease
abruptly and simultaneously in both cores.
Such an extremely low excursion of both
cores at the equivalent level reflects the
distinct and intensified meltwater discharge.
The enhanced meltwater supplied from the
ice-fjord glaciers of King George Island
transported the increased amounts of fine-
grained particles, and caused the enhanced
primary productivity to resuit in more TOC
contents during the warm period. The
occurrence of such meltwater discharge
event provides an evidence on the unstable
climatic condition during the late Holocene,
regardless local or regional in the polar

regions.
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Initial breakup process of Gondwana in the Indian Ocean
Yoshifumi Nogi (National Institute of Polar Research)

Nobukazu Seama (Research Center for Inland Seas, Kobe University)
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Significance of Lutzow-Holm Complex in the context of the formation of Gondwana
Kazuyuki SHIRAISHII (NIPR)
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Exploration for deep crustal structure and evolution from West Enderby Land to East Dronning

Maud Land

- Structure and Evolution of the East Antarctic Lithosphere "Geotransect Project” -

[ Outline and scientific significance |

M. Kanao (NIPR)
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A Seismic Refraction Experiment in 2000 on the Mizuho Plateau,
East Antarctica

H. Miyamachi (Kagoshima Univ.), H. Murakami (EORTC), T Tsutsui (Akita Univ.),
S. Toda (Aichi Univ.), T. Minta (Nippon Qil and Fats Co.), M. Yanagisawa (NIPR),
Y. Shimode (Ariake Jr. High School), N. Imae (NIPR), S. Nomoto (Ohara Co.),

H. Yamashita (Isuzu Co.), S. Matsunaga (Kandenko Co.), and SEAL Geotransect Group

Abstract. A seisimic

was successfully carried out along the S17-Z20

refraction experiment

in eastern
One hundred
sixty temporary seismic stations and five large

profile on the Mizuho route,
Antarctica, in January, 2000.

shots with a charge of about 600 kg dynamite
were installed along the profile with about 180
km length.
charge of 250 kg and 25 kg were also arranged

In addition, two shots with a

along the profile.

The obtained seismic records show the clear
onsets of the first arrivals in a ditance range of
150 km from each large shot.
the waves traveling through the ice sheet and

In particular,

the dispersed surface waves are dictinctively
observed.  This report describes the basic
outline of the experiment and the seismic data

obtained.
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Fig.1 A map showing the refraction profile.
Open circles and stars indicate the seismic

stations and the shot points, respectively.
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GPS and Gravity Surveys in the SEAL Project, JARE 41st
TODA Shigeru (Aichi Univ. Edu.), MIYAMACHI H. (Kagoshima Univ.), TSUTSUI
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Magnetic and gravity anomalies around Liitzow-Holm Bay
Yoshifumi Nogi (National Institute of Polar Research)
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Crust and upper mantle structure in the East Antarctica inferred from

surface-wave phase velocity
Reiji Kobayashi (Earthquake Research Institute, University of Tokyo)
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A velocity structure beneath Mizuho plateau
- A preliminary report after JARE41 -
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Icequakes recorded by deep seismic soundings on Mizuho route and

subglacial structure in the Liitzow-Holm Bay Region

K. Kaminuma (NIPR)
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Crustal structure for marginal areas of the Mizuho Plateau by passive seismic studies
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High pressure measurement of high grade metamorphic rocks from Liitzow-Holm Complex
Keigo KITAMURA' Masahiro ISHIKAWA %, Makoto ARIMA?, Kazuyuki SHIRAISHI®
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Run No. LHC-1 LHC-2 LHC-3 LHC4 LHC-5 LHC-6
BEY pyroxenite calc-silicate | Meta basic dike| biotite-bearing | homblende | biotite-bearing
rock granitic gneiss gneiss itic gneiss
SiOp wt.% 492 68.9 434 74 483 80.7
quartz - 44.6 - 543 - 59.6
K-feldspar - - - 350 - 35.0
plagioclase - 31.0 45.6 39 623 36
homblende 13 - 100 - 343 -
orthopyroxene 273 - 19.6 - - -
clinopyroxene 60.6 21.0 - 2.0 - 0.6
biotite 10.6 - 226 23 2.6 0.6
sphene - 33 - - - -

Table 1. RR(CAVCERRHDSIO, wt.% & E— RiL
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Formation of seismic anisotropy in collision zones: Litzow-Holm Bay and Tanzawa

Atsuki Kubo (National Institute for Earth Sciences and Disaster Prevention)
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P-wave velocities in deep crustal rocks of island arcs
Masahiro ISHIKAWA, Keigo KITAMURA?, Soushi NISHIMOTO, Yoshio KONO, Makoto ARIMA
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ESR dating of fossil shells in raised beach deposits around
Lutzow-Holm Bay, East Antarctica
Masashi TAKADA (Nara Women’s Univ.) « Hideki MIURA (NIPR)
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Geochemical feature of Cyanobacterial deposits in the Lake Skallen Oike

on the Rutzow-Holm Bay, Antarctica.
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Isotopic feature of Holocene echinoid fossil on the Antarctica.

Nobuaki Motoji, Koji Seto (Shimane Univ., Dep. Geoscience)
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Late Quaternary variations of sea surface temperature, biological productivity

and atmospheric transport in the Southern Ocean

Minoru Ikehara and Kimitaka Kawamura (Inst. Low Temp. Sci., Hokkaido Univ.)

1. [XLBIZ

CO, CRESNDBEMRHS XD ANEK
B, W IEsk, HERER{LESISRES
TEEZISRTWS. LIL, BELOR
BELOZhICHET2EREE2RBE LS FH
T30, [UES AT LBERFE-T
WARBELEBHDOR—R 54 > &2 IERICTER
THRLEIDD. ZODIZIE, BRE (5
i) RS LIE L ERRBKET
» 2 Eemian (12.5 FEwH]) PERRENIEK
k25— 11 (MIS 11) (41 HER) O
HEIE - HEBELEY VIV EEAD» DA
HEHEICHOSHIZTZ IV ETH D, &
52, MIS 11 IZEHIEHRT TR S IRBE R
RTH Y, YRFOWEKEIIBREL D 15-20m
BRESh AN ERIh TS (H
Z 1L, Hearty et al.,, 1999). /=, ZOKF
Rz, FEEBKEKR (WAIS) DS —Ei iR
LTWrEageEdigahTna. Ahk
LCOLUROHNBIIBRAE L BKICZNE
KELBRWZHDPPDST, REBRSMED
BRLTWaZ RS, s IPORBRE
B AN X LD TWB LS B, 22
TAME T, EAEORAIEE2HNWT,
MIS 11 Hif&IZ BT 2 REOKE, £WE
EERECOETETYL, BRERBRICBY
ZEAREOEREZEET A L a2RAAE.

2. BHBLURMT

AT AW =ERHE, EREEERE
B (ODP) #3177 ZHBIZBNWT, 77
1) R RED 3 s (Site 1089; 40°56°S,
9°54’E, Site 1091, 47°06°S, 5°55’E, Site

1093, 49°59°S, 5°52’E) D SiEHIX izt
BYThHsd. Tho I, BmAEIE
BRIUBEBERL D, ZhoigiEls
BIRROBEHOZTNIIESEY - 1L
HMREORRFIZLZETTEOIZHELTH
5. BiEHBEMELER, WELLEE, B
A2 (Dionex ASE-200) ZAW
TNA A~ —h— 2 BHEAERME L. MW
HicBWEBRE 7 onAd Yy - Ay
—IVIRG (95:5) TdH 5. ASE-200 O
HEAME 100°C, 1000psi TH 5. HIHEF
DOHMRES %S BE, BREL, I5IC40H
L. EhZhoOa2HRA70< TS
JERAWCHEE - EFBLE. TV VR
SIMEZFI A LS KBRETICIE, Miller et
al. (1998)IC K 2MRAHICHIT B KEME
REHAWE., £, BREICIBITZ LI A
VNI TERICL > THESNERBER
FHROT7 NV ) VREBFRICEDE, PV
JUKBIZEEKROE~KDOERB KB
(SST) ZRBELCWVWBLEZLNTWS
(Ternois et al., 1998).

3. BREER

(1) BfE, HEABIGEK (STC) OEET
IZAIEBT % 1089 MimicBIF A7)V )
> SST &, EPkHEAD MIS 11 T#719.5°C,
JKHEAD MIS 12 T#914.5°CER L, KA -
BUKHAR O AR EIZHN 5CTH o=,
1089 MRICHBITA2HREDE~KD T
SSTIX 11.9°CTHHI L E2ERET B,
LREOREIHIIREL b 1L 5 P IEE
RIRECTH BRI D.



) B, WA (PF) ORETICMET
%1093 iR BIFB 7NV ) 2 SSTI,
MIS 11 T# 14°C, MIS 10 (Ok#1) <H
1°C&R L, KE - BUOKEADKBELIZH
13°CCH-o7=. 1093 HBICBIFLBEED
E~DFEE) SST X 4.2°CTHB I &h
5, FRATHRLLREE O W I BRI ICIER
ELDBHEIADPICRERERREL B =D,
HIOKHIZIZE SIS RAKBRICEDN
=EREME D B .

(3) BEARED MIS 12 75 MIS 11 ~DiRIE
1bix, BLZ 435ka IZHEE D, 425ka F
T 1 FERIZH 5°C (RETRLIL)
OKBLERZHSBEREOE(L LS X
BILE. EREFVEESSICHRETS
DHEBH BN, TOLSRMIS 12/11 5
RIiZBITAEREOREMLIE, Vo—N
Wiz SEEB L b BT EREITLTH
ELTWDAREMDRH D, £/, Z0H%
D MIS 11 ORBEREEIX, ¥ 420ka >
5 410ka FTHRLELHH 1 FEBIEF
FeLi=LH 7=,

@) PV iEa0) A0BERELIES
B3 51tEWTHbH, 1089 B XU 1093
MRICBIT2Z0EEE, K (MIS
11) TI&<, KHE (MIS 12) IZ@WERA
ErLE. CHRIOKHOBRKETHER
BOEMEEEIERLTCWEZLETR
WLTW5.

4. MIS 11 IZHBIT2BHAFINEKBOE
‘F

rERoL>REREICBITIIRBKESD
JUEYEERBORHIT, BERBORNRK
HHOOKHA- BOKHAZ 7 — ) cEEdtiRE LT
ZEBERBMLUTWS EHEERIND. DF
h, BEARED PF S STC HEIKENCIXET
L, BkK#CiFdEELTWEEBRXNh
3. ThZENOERFHICBIT 2BHEDKERE
DD MIS 11 BRI EKRTH > = & RE
T35, UTOLD RKREEBGEIFILV
5.

(1) BTE STC 8 TIZH 5 1089 Hirmild,
IREEH (MIS 11) IZi& STC DOFETFICHE
>TEN LY IAD X b &R R EEF K
McELDh TR0, KEBEL, 2
DNV REEEBBETLTIWEEEZON
5.% 7=, BED STC B D SST H515°C
RBETHHI LIS, MIS 11 @ STC X
BE PF B TIZH 5 1093 Higl (50°S)
TEFTEFLTWEERBIREING. 2
DZ &lE, MIS 11 2B 3 STC OB
DPRECHATEE AMEIC 8-9 BEICY
ZRhLTWEZEERBL, YRKFOREK
FPL D EBEREATFKRCLEDN
TW=alRetED 5.

(2) kA (MIS 12) ik, STC IZHELIZ
IXEBEDAIBIZH D, 1089 Hismild STC
OFAOHEEBREBKICAEDNTHWET
HA5. —F, KEID 1093 HigHdD SST
D 1ICEEFEFTETLTWEZ RS,
i RZ L D KBREBREKICEDN
TWiEEEZLND., 2T, 4BOD PF
EBREDMB LD HETILMICEEL T
WheEZIoh3.

2% Xk

Hearty, P. J., Kindler, P., Cheng, H. and Edwards, R.
L., 1999, Geology, 27, 375-378.

Miiller, P. 1., Kirst, G., Ruhland, G., von Storch, I.
and Rosell-Melé, A., 1998, Geochim. Cosmochim.
Acta, 62, 1757-1772.

Ternois, Y., Sicre, M.-A., Boireau, A., Beaufort, L.,

- Miquel, J.-C. and Jeandel, C., 1998, Org. Geochem.,

28, 489-501.



TH-98, 9MMBTHEBOSNITIVIT L ViBgREAED
42 FEHEY & i Rin

Z1LMm3L" - fRIBE? - Al

B-ods @@ om R EsE -

ERIEAS (1, HREEREEMEE ; 2, NIEHR B) ; 3, RHLH)
Surface sediments and radiolarians obtained by TH-98 and
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(Zwartz et al., 1998) . ZOLKIB MY LT
DEFEZ, V—tl - St LB DO KE
BIHAHOKOBEINESHL00 mirETELEZ
LERBT S, THRENEANEEGShTVWA
Wiz, ZOXKKOEK - #HIBORMII+HHSMM
TRV, UEOBEWKRHERYICREIN1LE
DAY SOUCERR, (FEBFIIVWTHhE
b)) KAFEREREZIN, HCHIVYT FOBILR
FwH A (TL) RN, P EbBREKHX
V< RB3Z @0 ErHsMIINA
(Takada et al., 1998) ,

Fim, U—tIb e It EDO R ERER
MOBEEEIX, Yavas - FIVLABEIOBO L
BFERUCI6~18 mBETH D, KEKEBOHEMIE
PILTWEDICRBROT IV AY T4 v 7RG
MREBRBELLTHENTWSEBEI NS,

(3) BB F I & SeH HOBEBOWKREL B D S FHE

SN KREKETIN

Nakada et al. (2000) &, VaVvsa - ZIVLERH
BTESNE insitu DRAEGDAMS EREENT
EOBMRE Linsley (1996) O#@BKELHMS,
HEEBEIZL - T30~40 ka DB RBIES B GHXH
¥k 10 m) EEFHOBEBREE  #H17m)
OEFEROMAEIHEEKKETIV (B1:P3 £
FN) BRIz, TOERIEZ, BERKEKOERNE
HEERUBETHREEACNIBRKEEXE
(120ka) DAEE, RBITEBMHARL, ¥40 kaTH
KERBIZEL, TOHEEHN30 ka KEEICHE
(ESLT5m#EE) L, LGM (18 ka) ZMFT30
~40 ka £ D IRHOT NI DR VEBECEWKEER



AWMAL, 12~6 ka IZhIFTTRESAMMR, Thi
BEFTRELLEHL TLRL, EWIEFIIINR
ahir, 30~40 KAFHORA WL MET, Ya VA4 -
FIVLBTORACEOMEBERMELL, oRENTH
BAKOWMACBKTARHERYOFEE, V-t -5
N R THEINAIBHAEFHITBTEH
500 mMOBEEI OXKEKOHMBLENIBHFERELLLE
BT 5.

3. &R

(1) WA & LR OB RO KKER) S — >
DR EZORERA
ERIZT-IRB SN TNB50 kalABIZE - T,
tROEBMOBAEREEE & UL Nakada et al.
(2000) OXKET IV EEIROKELEE Z Lk
T35E, BHTRERDADDEHENE TSNS,
@ XGizBWTHEXEOEH IFEEAMT 3. @
B TARBUTKEILAA A Lz LGM 28130
~12 ka OFRFHICIZ, FEROKER OILKIZMY /A E W,
@ UBHREL THAXEHBTY, 30 ka EHICH#
KIKOBBMRIEELE. @ ORI, J—
TV - I UL SRR RSO OKEKE
BERMS00 mEMYKENS A, REDE-I) -
ORI TOKKEBERBIENIEEAZI
72y (Moriwakiet al., 1992)- Z &5, HULHE
W OEBERKK OBARITNEE L D KEEEI S THE
BEKTH - LTREMENE W,

KROBMME (FRRBIR) KL ERE LTI,
{(a) RN ER OBz L2 BHBOMK D)
(b) AL ¥ IROKBR ORMR I X 5 gk b BT A S Bl -
DKREDOHE (HBAREDOETICXDXKEKDRE)
(Hollin, 1962 ; Dentonet al., 1991) , {(c)dtF
DRBRRZOWMA 1) CLH5&KBRER (BT
EXRKRABNZOHEAD (BX) , [ LHORBI%E
WOFWA (BiL) KEBKEER (BT) &KKE
BB (8K . 2055, (@) ORNRID,
B IR MR T340 ~30ka IZIZD L AW T 28
iz 5. KEMOBRVWREETIE, (b O120miE
EOWKEEB TREKBANBRIIKIET 5 &id%
Aoz, -, WSO OHBKKITHOE
LR OKBELDOERONEE L O EEMR
EREEMSAT, BRBICHARTEHBRENERT
D30~40 ka PRB ERRXKELI BV M B, D
B EHERAMPOREETIE, ¢ OBEREIIRE
{BVEITHB, LEaENST, NETIEMIMEN
FETHHICHWEDLST, BERTKEKIHML -

FRELT, ) OBEFERROZL & OBEENE X
5h3,

(2) LXK FFRBEAOEERDN S AT KEBKEKELD
B OE RS

@ R OKEEBORME : LERKKOEEZ
AEXBELEEINZLRBRORERRICER
TBE, (H) MKHICIIER - BRSO REE
TEK (NADW) MR IN, BAEIHATS.
FO—HREVERERAK (CDW) Liz-> THEK
BElzm - THIAHA (Corliss, 1983) , #hHt
KB - A S HERICHA L TRREKEKRD OB
W5, WIZKHIC NADW OFENREILETS &
BMEKEICHENS CDW ORAHESIE LRSS E
5, TOXS57 NADW BRODEA 2B T,

TR OKKEBOREIRATES.

@ LGM kBT 2 HERKEKOIAD D2 E : LGM
IZIENADWOEBHIZ L2 BRENORBEDET &
JLEROAFBOBEDIT X > TR BKEDORKILK
WECHE, —F, TTIRBUICISLL THW=REEX
BEY, dE¥IRKEKOERICL ZHREEDOTIROE
TN CERADEEICKEKEERIELKEEELD%R
BENRERBEELRWEDIZILLERIFEDKE
KRR E M- ESHATE S,

@ 30~40 ka HOBAKKOZ B2 MM 1 30~40
kaEH O RERKKRB RS OmMME, JU—-530R
KEE (GISP2) ICRBEXNTVBBKXET DR
REBKE (IS) »8 (33— v /¥® Denekamp)
&12 (33— /3O Hengelo) ZxEL THEAT S
ZEMNETH B, ZOMABEMAKL, EHFE
IINT2UvbeARYRMENT Y EANRS IS
@&@kkﬁ#t%ﬁéﬁﬁﬁﬁ@@ﬁ%%&bt
HOTHY, LREECBIBENEOKOHBED
BRTHPIEREREOREERP2EEIE, RWOWTHE
ORMOBESIZHRLTHESEZRBLTNVS, |
+E (1997) 13, BEEHRERYPEEITPOA
REELEBELRIBROCDWOBARADHKEAIZEL >
THE5EN, ZOWMADZ0~40 ka EZHF DX
IROBRIZKZLSFES LR 2ERL TV 3,

4. SHOBHE

LROKS LLEROBELB EMER (BHAH
PHEBAEE) OREESHEOHOBEEKIZDONWTO
RBCHE®RIZ, EEL<V., EREOERHT, i
AKOFEOEH ZHREEOEHORWERERIZL
TW3H, HKHORBBKKOMELHET SHME
EREK (AABW) BRAHBRBREEBHICEDL 3



EEEHEIZOMIDOVWTHEREL< bR TR
v, SEHEZDHWERAESFHOWERSE <ERME
nNTWdYavs - FVABPEIYE—-F K
12, ZOMEICEEPRBESZ S L THBRET

FRXH

Corliss, B.H. (1983): Deep -Sea Research, 30,

47-61.
HHEER (1997) : BITEFEMBES ORI T L
Jur s HREE, 58-59.

Miura, H. et.al. (1998): Polar Geoscience, 11,

260-274.

bo LHBEERT - RTHD, 5%, BLOEL
BRI XL ATREA HB T O 4R D S DB WA R I O 1R
U 7o KBt E OMERRY O 7 ORBSEEN S,

Moriwaki et al. (1992): Recent progress in

Antarctic Earth Science, 661-668.

Nakada et al. (2000): Marine Geology, 167,
85-103.

Takada, M. et al. (1998): Polar Geosclence, 11,
239-248.

Zwartz, D.P. et al. (1998): Polar Geosclence, 11,
249-259.

\ ' AR
[} iy "\ ¢ ]

[ \ o :5 "-‘0 : * '.\ : :J

40 e ‘, ....... -% ...... .30 Jf';'..‘.\.,'...i.. el
1 :.‘ :." '0.‘. :: '.‘ \ “‘ : E

“ [ T R 1) Y AT B

L YO JOOE A< SO, VTR, ATV Tk S UNL. SO

,60 fe ecoceneans ,..‘ ..... ',\.... ....... S eeragpeccaces [OF TR L TYTTTEPRES
- 1f s oy AR T

[ ¥ B W 1]

-80 r'“', ................ v
1 v ]

i P3(Ant) 4 V]

-100 |- P3(Arc) §......... LISSUUIOIRRRRONS Xt SR
i Rt Total Y 1
_120 USRS BN A AT SEr Y Y T Y S SN i L ANU ST N ST N T D O W 4 )
140 120 100 8 60 40 20 0

Time (kyr BP)

M1 Nakadaetal. (2000) k> TEtEXNh/=, BEISHERD
M= N DI—RAY T 4 v 7 HEKELEE (BHR) 527210t
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) . BKEBREFNTFNOKKOBEICEERZ DL LINTE
5, Uavg s "NVLABMSEN U insitu DE{EEOREE
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Heterogeneities near the core-mantle boundary inferred from precursors to PKPpg

Yoko Tono * Ichiro Nakanishi (Dept. of Geophysics, Kyoto Univ.)

PKPp SeATHRIZHIBR D2 @D P -~ bL
B (CMB) SEEOARBEIC L o THELShETH
BEEZLNTWS, ZOBELE% CMB EED T
EHEERETHFELLTRVWA I ENTED, K
W TIE, BATEMEN T L —E& L BT %
AVWTTHEOHEET MBIV TRE L, AR

(BETR) THLOITHEDOEHHER LS OMEE
T9. EBIT. PKPyr EITH OB L, Th b b
ESNAHTRHE L ORREHE~, Bk c8illsh

72 PKPpr AT 25 & CMBIFEORE 2 H#ET 5,

1991 F£~93 I A R THB SN RK & Bl &
T4 >OWEREMBEICXTHRBEMIT LI, Fig |
WRETRM - BN, EROEETHARKM L CMB £
@ B-caustics DNALE % 7T, FFIZLLT, Bvent 1,2, 3,
4 LESBEESTHD,

PKPp SEATHE O BB 40 % F~ D 72012, FUl A
B8 A 0.15,05,1,2Hz £ 353 FRAT 4 L4 —
it e, ETOHMEBICHT 28T 015 Hz TiX
PKPpr SEATIIETEAE L7225, 0.5Hz Tid 3 DO iE
(Event 1,2,4) {Z%f L C PKPpp ST ATEE L7z, 1 Hz
UETIHETOHEIZE LT PKPy EITESR O
7o 1 ORISR L TEH &z PKPye ITHRIZ R
THE U SESEAREL T L0 T, Z O sEER KIS
HOBBAOLSFEM T < HELILL > TELR
WoORgETTEELLND,

—RIAHIEHERE T L (IASP9L) (25t 2 EamiE

¥ % reflectivity ¥RIC & » TEHE L7, BHiaERITRA

Wik oA il L, EmOEREE 139 BE~144 T PKPpr
HOBERNC  SMERTETH 2720124 U B EIHTE
DEEPRONT, ZORITTE EBRERICR LN
PKPps FEATH ORI R AT — B LT, ERFO—B A

BN EO—BHEAET 2 & PKPp BITHE  Z OET
HDAEL D CMB L B-caustics i THELTVWS &
BEXDZEWTES,

BELIE D RIE (T B-caustics TBUIll S5 PKP-B
BLEZONZOT FBARICELYTHEL-R
TR O RIS CERAIE Y ORE SRk L, £ITHO
IR & PKP-B I OIRIBOLA L5 2 L T, BETE
UiRIgEZ A - &N TE S,

PKPpr BT O EBEE A 05Hz L ETH D
Event 1, 2, 4 {2543 2 508kI%, 144 EfHE 2 28BIC
BELIE DIRIBE S EA30 | 0.07~0.1 DfEER LTz,
— . BB 1Hz UL E® Event 3 (2% 5 fodk
X133 EN S 001 OEVIRIBE 45, 144 EHIET
HEOBEZ LR LW,

Chernov (1960)DHXELE % AWV TAREYHE O EY
s, MEEMICL > TETHREFE O A
FRIBAZ RO, BELENE L D01, A GEL
TWAEERIEE T ROER L RBE» L
LOEHWEEEX b OARBENRFEET 2HETH D,
L7228 o T RATIH O SUERED 0.5~2Hz DFA
REEOFENERIL 10~30km, 1~2Hz DB 45 10
~20km £ EZ D LNRTE D, FHEEELEDE
I%, DBOEXEHEZIZL T200km SIREL, 1
Hz O AR & 20km, BEE(L 2% 2 FOT 8
Bk o> THELaNEGE & FHWEE 10km, #
BE 3%DOFRHECL > TR SN - BE 4 HE
L7z, il OBEFR{EIL Event 1, 2, 4 IZXT T 2580 6
Bo - HELKORRIZIVMEZ R L, %% (X Event
3CRT D RED S5O NI BELIE ORIEIC T ME
AR LT,

LLEDBEYT O R T, PKPoy JC4TH O SR H03
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TL—REIHBIIRONEZEDL, 1ROHD
&I LEBEERERD2E T THLRBYEDOE
BHEEOHEEZITRIENTEDI LS, &
Hiz, BRERLHVAZLICLY, BRETHS
PKP-B EOEEORENE L2 THEHEBE VR
EBERDONDZLEPALN 22T, ZORFRE
AWT 1 ABRAIRTH 5BMEHORED 5 CMBIL
BORYERHET D,

1990~99 4E(Z Bz CEH X i B AGR#ED S
PEARBERL THIHENLE LN RELZEITL
7= (Fig.1), FOEKE% 0.15,05,1,2Hz £ T 53
KRR TZ 4 F—%ddz, PORBIZHFLTYH
120° ~123° CRAlShEZRETER2TOREKE
B TEITHITRATERVO TEITHOBZET 2
L LTRID BIY B, 7, 143° U EORE
TI, 0.5Hz LAk 0 B R B % 9 PKPoe I8 & 46
THEORDE L VO TEEIOBETH HIXE Y RV
2o 123° ~143° DFEHKITH 70% DFENS 1Hz LA+
OEBRAFERE /AL, BY X 2Hz S EOE-AE
E#ERL, 05Hz UTOEBEEEEY b > PKPpr
EITHEIEIR NPT, 85T, 123° ~143° T
BRI ST PKPy EATREEC SR IRHEDOFY
HIERIZ 10~20km b LS IE5~10km £ BEX bh B,
| EOHZO@ERRD T, ML VHIRME TIIBETE

VA, 2Hz UL EORBRAEE LA FRVES&D
HBHZ LG, 10km BIEOEHNEEE b HORYYE
BELFETIOTRREVNEHRTEEINS,

123° ~143° TERAI N7 PKPy £ITHE OIRIBE
RoHDB L, ETOREN 003 L TOEETL, B
REEEE T L OBEESD L FHHER 10km, EE
B 3%DORHEIL L > THE SN BEOBRRKIE
PEEIAVMEE TR LT,

A2 & R TR X /- PPy BITHORE
BTHHAWEDONEBEL, TOEERBIUVHME £ #
TE LT, £DRER, PKPps BATE GHEFE SN DR
HoONEIX PKPg—caustics EDRXEETHY, =B
HiIE X 200km OFEBEPICE%OEEEELFEL,
10~30km, 10~20km, % L < X 5~10km O FHHE
RERFOZEHbhot, BT, BATER SN
A4ODHBENOCHESNIZKEELER T O CMB
EDOAREE 1L, Event 3 L HEE X 5 Hiulf oo 3
EEME R 10~20km LW O R E R L, 2.8
AR R T, EHMEE 10km LTOR
BEREBEETHEBHESND,

B BREFONEICI, ®REKFEHEFEH
HETFAERE S F—OHBEB I AT LA RERLE
L7,

300" Fg 1

Distributions  of

60 1207 180°
—

240
: T

stations and epicenters. Solid
circles represent epicenters.
Solid lines are great-circle
paths and shaded areas are
the scatter regions on the
core-mantle boundary (CMB)
estimated by travel time
‘ analysis. The gradation in
shades corresponds to the
variation of scale length of
heterogeneities near  the
CMB. Light gray shows

shows

20-30km.  Gray

10-20km and Black is
5-10km.
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Differential rotation of the inner core

Takehi ISSE and Ichiro NAKANISHI (Kyoto University)

1iUBIC
PRI TIE. 1959 ICHBRANES S

Nz, 196241 A M 51966482 F O HAR LR K |

FSIC K DERIN =%, 208 %Rk
., BECEZ2 X THEBANTORTVS, 0
FOREHMIChZ > THEBRRANTTOIhTWHWAE
PSR ERTIIE D2 <. BREOT— 513k
BIBERBOTH S,

SEl. B4 XEAE TEIIX N - thBRs&gE A
WT., WEBORFHEOREZFX, RN ORI
FHZRNDFIC L DB OZES BRI D W THREE
ZfTo7=,

mw uﬁﬁﬁﬁﬁuﬁb%ﬂﬁ&ﬁg&n%ﬁ
R &OSEAT IO ANC fmd B MBI OBEEENH) 3 %K
WEWSHMERFENGFEETS., ZHUIRKOS%D
HRIZRFENFEEL. TOREMBRERLTH
LD THLEHHAIN TS,

BEOEZ A, BAEIIEE & BTG5 RICE
EOBEVWHEOHL—8MOLHMEFETHHEEINTY
20, BEMOBMOFEIIBEOMEINTES
T,k BT BHEOKRE ICREENE
ET2ZEMNERINTVS,

PSR Y > MV ERBSEETHERELTY
5L, BHFEORZIOREBENEFELED. BF
KON B & LT TRVWES., BN EHED
BREZEEL THAILERIC, BllZhsB 50
RESITHIMEESENEC S,

ST
AEZBERT 5B (PKPqp SAKTHZ

BiBY 5B (PKPpe) OMMEREZRAN, Z

OBERIER S MR EREEBEL, ZOHMERBE
ZRDD, TOMEMEFRENSHEERFOR (A
v) ZRD B,

HEF O EPKPAIOWBRO FRORTHAE £
ETBE. AVEE EOBIRIZ

Av=a+b cos? & () +c cos? & (©)
LEMTE S, allNB OB EEOREHE.

b+cRRAMDOKRET 2, tIIAKDESEEICK
PRMECEDSDT, BAT—FDAVEED
MM S RAMOREE, BOKM., Z57EEEE
2RD %5,

45— 5 R
BRI — A PSS U T RECHES, T
OHIIRBNEMOT—F EAND Z ETHOHTH
Mz BAT DSl BEIC Ao 7. £/, MR TR
NOHBHRIZES OB EER ZTS2DNKD
EREEROMITICHEL TV S,
B HE F—y% ¢
MEFIEHE (1969-1996) 44 24.7°-29.2°
PR (1969-1993) 12 409°-41.4°
Urumal (1991-1998) 4 37.1°-39.1°
Ala Archa (1995) 1 389

SREER
HEREOAALD, A LEH2 0 0kmizidE
FHREELBRWI ENbhoiz,  (a=0.0025)
Mz L E8200km &k D BWE IR T NEE
T5H, BHAEOKEX1.3%. BHEom77°
N,109° E. REOESEEREE0.0° /yrOkRiZ
variance reductioni3F AfE(90.78%) % &%,

(Av=0.0025-0.030 cos? & + 0.043 cost¢)

91 T T

WLAR BT B B o e o e e 2 e e e
E o‘\‘ 3
90 F °° ° 3
ABQE g ° E
- o -
M N
Sasf . A 3
gocp 9 E
3 F ° %, 3
Barb N i3 3
e F % 7]
m F o ]
I T o %
.286'_ : o K
5 ]
> g
8s J { ° variance reductlon(—l
84 L 1

-4 -2 O 2 4
differential rotation rate (degree/year)

X1 ZE4E#ERE Evariance reduction
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Tanaka & Hamaguchi (1997), Creager (1999)
WEBDETOMBOREFHEDORZZIIN05%EE
NTHWEN, BREDBERICELS EREFZIIH1.3%
THol, TOFEVXZOMBORFHEOENEEK
i - I TRWEZ ETHBATE S,

Eh. NEOZESRIERERIZ0.0° /yrORENT—
YEROESHHATZN, KM1TRSNB LS
1.3° /yrE T O ES BERENTEET 5 etk
BETERN,

6 BEE

F—F RREEL X o L ENL AT O BfRE
fr, F—FREOBICH ARV H 4 IR U TES
e U ETET,
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BildEt o), HARE @, ARER @
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Higher Modes of Incessant Excitation of Earth’s Free
Oscillations

Takashi YUYAMA », Muneyoshi FURUMOTO (2}, Naoki SUDA (3)
(1) Graduate School of Natural Science and Technology, Kanazawa University
(2) Faculty of Science. Kanazawa University
(3) Faculty of Science, Hiroshima University

<TTCHIT>

WREHIER B BiEENIT Nawa et al, [1998]iC &
5B A OBREENGF ORI G, F0
TFENMFES Lz, BT Tiddel, &+
PNT T4 BRIZBPNCBEEE
HFOBBEAFITIBNTEH, ZOHZPREZ LN
T[4 Fni35>, 1998a ; Nawa et al., 1998b]. %
"% IDA(International Deployment of Acc-
elerometers), IRIS(Incorporated Research
Institutions for Seismology). GEOSCOPE
DOEBERBORE, D bR EN TV 5 [Suda
et al.,, 1998; Tanimoto et al., [1998]; Koba
yashi and Nishida, 1998; Nishida and Kob
ayashi 1999]. RRDEELN = O HEHEE O KK
L %% 5L, Kobayashi and Nishida.,[1998],
Tanimoto.,[1999], Tanimoto and Um.,[1999]
RETREEMEREL LEBERGHELRA LN
T35,

LA LR3 s, FheEk A mREIEAET—F
BN TORBH LA TS, BRE— RIZEL
TR EFEMICHFE LTV eV, Nawa et al.,
[1998)iTFmKE— RO L 72 D L S 7 A~ |
NOBED R LTh, EBRICERE-FICLD
HLONIZDWTHTSE D LI LTy,

BRE—RFLRRUCE VW RhEENS Z &7
RTHLEEDND, LrL, BHlsh3EkE
—FORT—RRRUCLOVRIEEIND L TS
ho&EKRE— ROV —% EREISHE, K&
BN HUER RIS EIR 2 b DA REME S B 2 b

5. £ TAMETIIAKRE- FOBRHERAT,

<T— 2B LT — 7 B>

IDADT aART - v R~ T EHHOBRIOTF
— & &Rz, B A3 SUR (Southerland,
South Africa), TWO (Adelaide, Australia),
PFO (Pinyon Flat, CA, USA), ¥ L T ESK
(Eskdalemuir, Scotland) TH 5., ThEFh,

1985 En D 1994 £ FE TO 10 EMOF — 4 %
PZHWT=,

Tanimoto et al, {1998] & F#F 72 FiETHED
FREOHDLBERY R, OF D (OHBEE— A
v bA 5.0x10*Nm LA EO#ES A LB 28
DER<. (2)Mo=1.0x10*(Nm)DHIEE D F A4 A 7>
5H 3 AERY RS, (8)Mo=5.0x10*(Nm) D i
BOBEBNL 5 BMEFRVRLS. BorHOF
— 5% 1 BRICEYIY, S50, &% L CHE
BABEO/NE RIS L AEFEOENERE L,
BREOELBRONZT -2 2R BV, Fh

X 1 BHRORE
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Fh SUR T49 H, TWO T 136 H, PFO T
66 0. ESK T134 HDF— 4B osn7-. 108
BEDF—EFNFRILTF——%mnit, 7—VU=
Eaxim L2 TOHEARAZY v X 7 LK 2),

2mHz » SEERFMIZE o THRA AN
7 MiEEmE Y., 2mHz L 0 ®ARAITITEET
EAXE—-FORRBICLEARE Y —7 LHKE
—FEEDLEERBRONS, ZOERIT. &
FLLEARRRT— FOEFRERE: — B
P, PR ML OAREERSTWVWHHLO
bdhb, —RUTHNT 32 LhRER-D, &
oLl =R ORT—DRE X TR
fT>72.,PREM L W H oM HEKE RIEHHOEF
B Er0 e LT, Z0EAM0.1mHz OiF% &

D, 3-6mHz O TMOE—F L EL SR NE—
REBRORY vyF 7% L7, 0.02mHz LY i
IZ8. 8, SORIIDE—FBHDHFEEET—
RBER->TWDEHET L, 4 RUS)LED R
FloT— FIZEEIORENT TR S T
CIRELERLE,

K3 IIFOERERLELOTH D, SITFHEE
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The Possibility of Detecting Earth’s Continuous Free Oscillations

Using Horizontal Components of STS Data

T. NAKANISHI (Graduate School of Science, Kyoto University)

M.FURUMOTO (Faculty of Science, Kanazawa University)
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% 7-. Nishida and Kobayashi (1999) ix
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T SAR ZZERU=E#EH#I)K D grounding line #&H

— ERS tandem mission ZF3L V7= Princess Ragnhild Coast 123511585 -

Detection of grounding line of Antarctic ice shelf using SAR interferometry

— A case study in the Princess Ragnhild Coast using ERS tandem mission -

B S i B P

National Institute of Polar Research

FLHIS. BEXKED 97%ILKKIZEHATEY,

EE KRR B OB E) O S st THIKA HEL T
W5, —RRITKERITRBER M S KB EIZE M > TH
BL, XFOMKMSEERICHE TS 2FY, #
KIFKEAEEICHET S RIRMTHY, KRB
BERCHBLKEEERT S L TEELGMET
H5. 4502, KETERICEELTLAKREEKES
EOBEEICEELTOVIVVDKIEDERRTSH
% grounding line ZIEREICREATRELSIE, Thix
WKOBMELEERTSLTHERATHS.
CMETgrounding line [, FETTRNENR, HEL
—SE], REERICRONDFIE- 0590 08E
BLUEILBREEFRAONTELL, TROHEHR
ICRONBHIEESHTHTHY, grounding line
E*RERCROBIEIGBRETH7-. F£=, HIKIE
BEICENMATNSIENSEFRMIIZKY ETFIC
FEETHDITHLT, KETERIZEELTLAKX

BEKERIBIZB AR DEEERTBOLITEEL,

Fith R BN ETESTHHBEL L DI D
REBHTAIEIZLY, grounding line R EHT 5
RALEINTE. LHL, BHISHTHBOR
HILEND, BRGHIKECELEKHAET S LT
FEEEIZHELLDT, ChETOFRITIYRED
grounding line # T 5 &LITBH# TH-T-.

B, FHEBRAOL—45E(Fi SAR &) AtK
EBICERAZNAELSITHY, KERBOBRBELGE
N LEEIN B L5251, Goldstein et al. (1993) X
M KED Rutford KAZTFH SAR EZBALT
Bonhf-kFEnFH SAR EREHEMTL, T8
SAR E§ L 1< grounding line A% 5Hhh BT ELRL
f=. &2, Rignot (1996) [T U—2S5UF D
Petermann JKAEIZF#H SAR ZFBERALT, BFEIC
grounding line Z#HETAHIEIZAEBILE-. ChibdD
BAGITRINTVDLSIZ, 5 SAR ZITEBRE

TN, THIE—R, BARE, EEHE

T. Ozawa, K. Doi, S. Aoki and K. Shibuya

AWYE—b LU BEEOT, BiicEIT5
RNEEXVELET, ENICHREOEHZBRTS
CEDNTERDT, 7OAMNBHETEBEHKD
grounding line Z#&H T 57-HIZ1E, Fi SAR &I
ERLGEWMTHD. T, ChETOERHNIT
ERS-1 O Ice phase mission B (EREAA 3 B)D
ERS-1 O SAR T—4%HAL TSN, [KBREHH
EIZEYHELDOELIREOTUKEKBTE, &Y
BERBEANEVDFESERTERVNIONBEMNTH
%. TZT, AR TIL, ERS-1 EERS2 DA T Lt
Tyl alvBd SAR T4 AW, T tR-35
EILR RIS % B &L T grounding line DIRHER
HB.

FiE. EHETIE, 1996/2/15~1996/6/3 ORI
15BN TRPZ(ESNTZ, ERS-1 & ERS-2 O
BT L-2vavBO SAR T—4%EATA. Ch
LbDT—42(&, EILBMHAZERTD level 0 CEOS T+
—IYbT—RERL R T L (L34, 2000)F AL
T, BEET—4H5, SAR TOtyHIZA NG
i level 0 CEOS 74—TvbTF—ARIzEHEhi-. Z
oD F—2ho SAR BIREMERL, Table 112RT
FBR7TF#H SAR E{RFEEK L f=(Figure 1). B
BRI, HIKIEIBERIDEEBIZIVLETE
B9 3H, grounding line &Y KBEKEKMANZETIZ
ERLELDT, grounding line A MK EIIZEL km
Mo 10 B km OFETHKIIHHERESHS. &
2T, R TIIEMNIC L TEHROAERNE
LADT EXHERICFLLEBBOMBIEFIC
73 (Figure 2). #ZT, ChEMN—RFTBILIZED
T, IEF#7 grounding line #HHT 5ENATRETH
% (Figure 2 DXM). §#, @5h7= grounding line
EREB(OLREEEBZTRICHRL, BEL
grounding line tRBE R T2 FETHS.
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Table 1. AR ETHAW:F—40OREBHEL—EVLES

SAR ERS-1 ERS-2
Pair Orbit Date Orbit  Date
T 24666 19960402 4993 19960403
2 24795 19960411 5122 19960412
3 24881 19960417 5208 19960418
4 25468 19960528 5795 19960529

Figure 1. UV HZ ST UELRBEICEITATH SAR Elfg. BRITTH SAR BEMLELNT:
grounding line MEIEEFRT. £z, BRI Figure 2 OEBGEEE RS

Figure 2. Figure | QO BHIIHE T A AR, REHEERAELG T SRALHESNS grounding line.
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Postglacial rebound 2 & % 07135, O %A

50

LB — (RUOCHERT) - S EIES (U AT

Change in stress and strain fields due to postglacial rebound

Jun’ichi Okuno (ERI, Univ. of Tokyo) and
Masao Nakada (Kyushu Univ.)

1998 4RI B AR A T & 7o KRS,
MB7L — b OWBETL — N ERSTRAEL, #
F7V—-PFPATORKOMETH 7. 20D
ROWIE A % = X A1, HEHEOLHT R
BiRETdh 5 Z L&KL TV 5 (554 - fib 1998).
BIGEEEIZE N TV X7 4+ — LWBIIEEE
¥, F 725 100km N - BIRE OER EI2d
LIS, Wi A H =X L EN LS SE A
= XL EbEwv (21X Tsuboi et
al., 2000). E7L — F TIZ 7L — b MR
DEERERI %2 , BRT L — Md
WERTL—FTHLEEZLNTEY, 2
DWHET L — FHORKOWRDFERIZ DOV
T, REAHEE LRI L. 22T, HE
D RAFy = X LH, BERAREDIKIK O REIZ X
BYNT VR THETE AR ST
TWwb (3 - £5,1998).

—5, EROKIRDAE 2 HEMORFEET vV
BINFETHEETVPRESIN TS (FIR
i¥ Nakada et al., 2000), B BOKIK D8 % DRl
RS I - MR T — 252 L RS
G CORBIKTH L. L Leds
Nakada et al. (2000) Ti, BIfE  CTICH#E X
M7 FERIE LT O 8 il BIT 5 #OKEILL
Mo m o BEEE b L 12, glacio-hydro
isostasy DET ) ¥ 7 %47\, (EROFAE
FNHEBET — 5 2 MICHBETE 2w
EERERL, BT 2Bl 2H LW

MABOKIR O MEET NV EIREL T 5. 1998
FEOMRIGEE L HAEEICEL THH - €2
(1998) IZ & % &, James and Ivins (1998) 2%/
L 7 EtKR ORLRIZ X 5 B AR O HAED
b, BRI IE O KI5 [ D Mk 275 g 2
HEALDPEOKHRE —HT ST LERL,
BROKROBRIZ L 50N Y FTHATE
LUTREMEAH L & L TWwAh, L2 L, Nakada
et al.(2000) TI&, FL VRIFT 7V L IERD
TNV TOHBAE), ERE R EOREKR
FRLTWAN, ZHICES &, BIRET LI
LY, BRAMAIEOHBRAB DO, K& SHD
AP YV BT BT EIRENT WD,

ZOWBED X B =X LA EBKERR I X
5 )Ny 2 FCHBAWTEEDE ) 2% FEMIZE
Y AOIZE, MBREBOARL LT post-
glacial rebound DEF V) ¥ 7 L BIehl;, £
B OWTHTY 2 LEBH 5. KR T,
BIERE I N T 2 ROKIRAHE 7 V2 H
V> postglacial rebound {2 £ %) MERZEED, 0/
%, BEHOGFEEREL D BBERNGZ D
BeEHT L.
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19983 A2SHEMMB DO ZE DR OER
51 PEFEE (MR RE) . BB (R
The March 25, 1998, Antarctic Earthquake (Mw=8.1)
Seiji Tsuboi (Yokohama City Univ.), Masaki Kanao (NIPR)

19984E3H2SH M KBBIEE TEEZE B2 XAIKDWVTIX, Nettles et al (1999),
KHEIZ, WA DX LNBRIEBLDTS Kuge et al (1999). Henry et al (2000)7
V= bF P2 b7 AEREKERMOAN ERXVFHMABBANRBZEINTVEIN, £
ZXLBRLTVS, R4IF, BEOBE OFEKRELBOEANZXARDWVWTRER
KEICBIAKEKOEZOEALMSHHEX XAV, Henry et al (2000) I RHMOBEHF
NOHBEHOFMERKEIN, BHBAN HECH->TORBTHIHILEMHBL TS
ZXAAE—HTBIELEERLTERE, James B, TOFERKCDWTIREFEEL THARW,
and Ivins (1998)D . B¥ K@ KN 5 —7% . Wu and Johnston (2000) iX. it 7
HEAKEOKENBKTIHME1H2TE AUNOBMBEGNBARKICIBZUNTFR
HIALSTHEMEL., KKOBEZOELICHE Ko THIUTEINEZ, REKBRET
SHEBAKBOHMBEHZMELEELERIC NVICBIINEEREERLEERIEC
ANTRBOOALHETR, COHBOR XoTHHBLTVWS., 51, FFIFHOR
REL TRKENB RV KEHBEIRE EHEZEACEIVWTHELZORMEL
LTW3, FhCHEVWEESAMICKImmyr 2RD7=. Thicksd &, 1 0F47FM
DOKEFRAOHBEHNTFTHEINS, 20 EFTOFEBTIHBRKICEIZIUNT Z Rid#
HMBEHOSFAIIBBEAN X LOPHOS BEHOFEREAZDS SR, 1811FD ="
ME—HLTHBD, EREBSTHERTHSn — I RY Yy FHEBRIKNOEN S OEEMN
ERDEBIVWERVRBE KT B, 20 KEFTEC. BRKKX3EHREFERERD
CERZOMBOANZXLN, BEBARE #BRVWELTWVLS, EBHBEICIOWVWTS,
OKEKIZEKBUND Y RTHWPTE S0 EE Wu and Johnston (2000) O FIEIT X DK
ERHDILEBRLTVS, ZOHMBOA HHORERZRANDIILEVLETHS S,
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BN > RER 527 3 — LAWY 7 2 R TAR MR ORBR &
BT 37 Foo— RV — bR DOTY s ol b —

B R (EDNIEHST AT

Analogy of the velocity and stress fields between SE Indlan Ocean transform faults and San
Andreas fault: Tectonic contribution on Large Antarctic event
Atsuki Kubo (NIED), Yoshifumi Nogi (NIPR)

¥R : Zoback et aL(1987)I3Y 7>
R V7AW 850 7K SRR IS 77 5% 8 il
EHETAHMZLDT LN RNEELE
Weal zone normal compression &5
 ZHTHRFALL il #Th R
DRI RENRTNENS Z EMA T,
W ICEZ AR OE T OBMEER b5
WA, Transpression IZ& D KERK
BHOEENNBAICERZETS2EWS B0
THB, Y7 RV ARRL TH
LBNETIHRYE RRAEHIOWR
EHWHOEN HEREEEUORTIB
¥ BRIz LT Zoback OF AKRb5H
ZHLUTWRW U277 RLT7ABEC
IIRGEHE b Smm/y BEOERE
BAE>TWB I ErMBENkE —F
RAY—bUTNI% > a ViRBDA
VoI RVORD %S &I RN 28
& LEsE—ap el -5
TV —rO—BTHEHEIAT -
W7V —FOMIZBEE Smm/y ORRE
& OTIREEN S B(Kubo et al, 1998).
B LY7o RUFAM R REET > FE

DI F AT — LB E S IR R
EESETIEECH DBV ETH
i BRI RIS AT~ LR
HHTH RINDHE BT RLT
AW R ik OB BZE3E T 5 VKT
BREHERDVBEENBSD, THLT
B RaEn S 3067BIE R 2998 ¢
325 Bk > el — FROX
HMORTIENBERATELZOTIOH
ROREICHT DTV by a#H 50T

REICHT 257 by JFS O MEE
BEETERN

EDOTIRIZHT 2% X EMBF T
OyYAR > =17ulL—FOBA : Th
ETIRN DI DORAHEEBTE. > =K
HROFERIZOWTERLTWS, 7k
ZIRFEEBELTVWSIRXTR
DeMets et al. (1988)Z3IALEbON
% W [Conder and Forsyth, 2000;
Kreemer and Holt, 2000}, ZO&RXT
YA D170/ L —hOuRE
HERRLTHBY. FOIRTOLEDMH
BOAD XL Lo THEEEINTNS,
ZH3LTR1o07L— b RERATH
Eit BRI L —RERCORY v /X
PENVORDEBEEEULAHBNIT EITH
BY5, EE50RMERIZEXEZBD
TER N ICEHIBNEST<EHSTL S,
LA DeMets 5 OMBODH ERAT
5 OIXEEN D A 3,

ONENOT1 0V —FORA:
Conder and Forsyth (2000) Ci3@iill
V—rHizerra/L—LE8AL. £
OB ENERAHRE S X2 Tt E
Rl TORR WEDETRRAT
Z3H0DETNOEANHITE->TLE
5, BALRICEREHS L DK Kubo
et al(1998) Tk /- HRfic<vrrn
T — R ATERBATHRMICKM
WEE TR RNES S, BD
AR YA Y Smm/y T
— FNAKER 2> TWT Fhiznd s

— 113 —



VAR RELTERS L —MRELT
HENTOTHEERTZDENIHDOTH
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— hHEEH THMS BRI ORED
THHTRRMARTH A D,
Oz L 57— MRIBESDOT 53
EOWE : Kreemer and Holt 000)
B/ — MEROHMDE— A b T2
IERLEDYE Zhimgi@/L—MR
RHMD AN XL EHKT D ETTY
Fow BB EREL XS5 &L BR
ELTHS A4 — A OHRE B
DORHMIZ L 20T HOERMNITIEHEILT
BTENSTIRVIBHFEEBEELT
N3, HBZOKRTHBEDLIHI AN
ZZXLERLUBDESIENRV. AT
Iz L 25K BT NERTE. DR
B OTRTTHHEVIELLSRnE X
(ZERICITHRZ L 5TV — R
BiIZI3E 20) PBAINTED. 0
FHECTL—MRER 2R T 501188
TH53,
OXKEEB DK BA~DFE : Tsuboi et
al. (2000) 12 James and lvins (1998)
KEBKKEMETNICLDEERN S
RAHRIMRERICL 20 TRV E
# XJ=, James and Ivins (1998) itf
BIEHEDOWKPER T — & 2 HATHRN
Mo, ZOMERIIHEMTHOEEREA
WEETY Y CRHENZRETHAS
(Nakada et al, 2000), X7=E®#HE~

FTRL B UOTHOBRD S BED
EIN MR 20T H ORI &
IMEVSISRLEETHAS (K> R
a—A0 W PHOMKICH) .
Kreemer and Holt (2000)i3%D#
REFNC LGM EREDKRANOENE
BEOBCRETERERME L 2 TO
B OKEREBIZEET L — oo X
bar BEFSNHD &L Lt
HEAHRROEART O =RizUhi#
Y, UL ABDKRBH OEBHNIIRE
BCRBETERNEBRRBERETH A
S BAMZZTCRLETY byl aH
5 L OBE- LTk KEEMIC K D
BETY b o EERIT R RINER
HEBETTHHOT. TOFHFICHLTEH
WIZHER T B bO TR, BHEOEES
RELSLNESMANE, TihEERN
FHETHENSEEATRRETTODL
B BESS,
TR . SRR O B REBIRIC I
AU W TR BV & RO R EL
B < OFKR i W=
xR
Conde and Forsyth(2000), GRL, 27, 2309-.
Kreemer and Holt (2000), GRL,27, 2297 -
Kubo et al(1998), Polar Geoscience,, 11,61-
Nakada et al. (2060) Marine Geology 167, 85-
Tsuboi et al (2000)EPS., 52,133-
Zoback et al. (1987)Science,238 1105-
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VLBI experiment in southern hemisphere terrestrial reference frame network
including Syowa VLBI station
Yoshihiro FUKUZAKI 1*, Kazuo SHIBUYA 2, Koichiro DOI 2+, Kousei SHIBA 1
1 Geographical Survey Institute, 2 National Institute of Polar Research, *JARE40, +JARE41
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3 9WKRLY 3 » FEHETHMEMIZT Very
Long Baseline Interferometry (VLBI) ##|% 17T
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OWRBETIE, 2EH L LTHE3 IRERTEASNT
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2. VLBI &4

VLBI Bf%1T 5 -3, TORBE, FER
LB BRERAYEL 25, JARE T, BRF
DOz, Hobart & (A—AFZ V7)) BLW
HartRAO & (87 7 U #) #Mx7- 3 BN
ZRAWTC, M VLB 8l %217 S SHE & A L
o (BRERELFENRLTVS), —FH, 199 2%
b, KA YEHZL Y, EEYE O OHiggins [/
NS, BEERDIZE A LD VLBL BAEsm$3
EEALREECEVTRBAR T T
(COHIG ER I TN TW3), BRBELZ 0B
BB BINT 5 2 ENEE Lo 708, Hifi7z
Erdby, EBRLCOWeboT,

3. B AIRNDOER

ERRM BRI TIX, 7 A Y CHRBINK Mark
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A, BATHRRBENRZKL LI REHFROL
T30, ERNZBRAME~OBML, £k, &
WEETHoT, UL, 199 9FETCIc, ELi
BBz T, K4 FX0 b Markll FR~DFR8%
FREBER (FEr 7%E) BRRBER, BE
OEBENBAM~OBMAB Rz,

4. BB FEL S
WAL, 199928851 1 AlLfTonl,

2ADF—#i3, LoBIckY, 199944 HICH
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Impact of satellite gravity missions on the studies of Antarctic geosciences

Yoichi Fukuda (Graduate school of Science, Kyoto University)
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Large span seismic array project at the South Pole to study heterogeneity and anisotropy

of the core and the lower mantle

Outline and scientific significance -

M. Kanao (NIPR)
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International collaboration of the geological investigation

in the central Dronning Maud Land
Kazuyuki SHIRTASHI (NIPR)
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Airborne geophysics surveys over the East Dronning Maud Land
~Future plan-

K. Shibuya + Y. Nogi (NIPR)
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Antarctic drilling projects and Cenozoic environmental history
Hideki MIURA (NIPR)
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25 Years of Deep Seismic Profiling and the Polar Frontier

Larry D. Brown
Institute for the Study of the Continents
Cornell University

When COCORP carried out its first field
experiment in deep seismic reflection
profiling in the spring of 1975, it effectively
launched a new era in lithospheric
exploration. Early COCORP surveys,
especially those that successfully delineated
the deep geometry of major faults (Wind
River Uplift, Appalachian Overthrust),
stimulated a number of similar national
programs built around the systematic
exploration of the continental crust using
multichannel reflection methods. The best
known of these are the British (BIRPS),
Canadian (LITHOPROBE), French
(ECORS), and German (DEKORP)
initiatives, but most European countries,
Australia, China and Japan have hosted deep
reflection programs of one form or another.
During the 90’s the pioneering national
programs largely gave way to international
collaborations such as INDEPTH (Tibet),
INSIGHT (New Zealand), ANCORP
(Andes) and URSEIS (Urals), which target
specific features of global priority.
Moreover, such surveys have typically
expanded from solely CMP-style reflection
profiling to include simultaneous wide-angle
and refraction recording of controlled
sources and, most recently, passive imaging
with natural sources. Often, such surveys are
accompanied by other geophysical (esp.
MT) and even geological field mapping.

Any assessment of the contributions of
this extraordinary international effort would
highlight the following discoveries: a)
Crustal-scale decollements in collisional
orogenic belts (Appalachians, Caledonides,
Rockies, Himalayas). b) Lower crustal
heterogeneity commensurate with, if not

exceeding, surface  exposures. c)
Pronounced lamination in the lower crust (in
some regions), often associated with
extension. d) A multifaceted Moho
discontinuity, e) Mantle lithosphere that is
distinctly less heterogeneous that the crust,
but which includes prominent reflectors,
many of which probably mark relict
subduction zones. f) Seismic “bright spots”,
many concentrated at mid-crustal depths
that mark fluid accumulations in the deep
lithospheric. g) Extensive, buried stratified
sequences, especially in Proterozoic terranes,
that mark major intrusive episodes in craton
evolution,

Yet, as much as these programs have
covered, most of the world’s continental
areas remain unprobed. Among these
remaining frontiers are the Polar Regions.
However, there have been a few deep
seismic surveys at high latitude sites, and
these have made some of the most
impressive contributions to our view of
crustal structure. Prominent among these are
the various surveys in Scandinavia (e.g.
BABEL) which have revealed major sill
complexes in the upper basement, distinctly
reflective Moho’s and mantle reflections
suggesting ancient subduction. Another
example is the SNORCLE (LITHOPROBE)
survey in northwestern Canada which
supports Phanerozoic style crustal tectonics
with mantle penetrating thrust faults in
clearly Achaean lithosphere. These results,
as well as those from lower latitudes, make
clear that deep seismic exploration of the
Polar Regions is sure to provide important
new constraints on the structure and
evolution of these “unexplored” territories.
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Sr and Nd isotopic compositions of granitic rocks
around Syowa Station, East Antarctica

Kawano, Y., Nishi, N. (Saga University) and Kagami, H. (Niigata University)
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Petrology of Within Plate Granite and Volcanic Arc Granite from Sor

Mountains, East Antarctica

Rondane

Yoshiaki Tainosho, Li Zilong (Kobe University) and Kazuyuki Shiraishi (NIPR)
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Evaluation of the X-ray Rietveld method for the characterization of amphibole-group

minerals

OYumi ANDO - Kiyotaka ISHIDA (Kyushu Univ.)
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Magmatism just before construction of Pangea — Granitoid series in Mongolia
Y. Takahashi (GSJ Hokkaido), Y. Arakawa (Saitama Univ.), S. Oyungerel (Geolgical Investigation
Bureau of Mongolia) and K. Naito (GSJ Mineral Resource and Energy)

Mongolia is geologically situated between
the Siberian Platform and Sino-Korean Block.
In the early stage of history of Pangea, Siberian
Platform and Sino-Korean Block were
separated, and Mongolia-Okhotsk Ocean was
developed between the Siberian platform and
Tuva-Mongolia microcontinent.  Our study
area of Mongolia (Bayankhongor area) exposes
geologic units from Archean to Cenozoic.
Therefore the geological investigation of this
area will contribute to the construction of the
history of assembly and dispersion of the
continents.

The Bayankhongor area is located in central
Mongolia about 600 km WSW of Ulaanbaatar.
The investigated area ranges from 45° 20’ to
47° 20’ N in latitude and from 98° to 102° E
in longitude. Geological Survey of Japan
and Geological Investigation Bureau of
Mongolia prepared the new geological maps of
the Bayakhongor area. According to these
maps the area is roughly divided into Baidrag
and Bombogor Metamorphic Complexes, Burd-
gol Group, Bayankhongor Ophiolite Complex,
Jirem-nuruu Group, Dzag Group, and Khangai
Group that are separated from each other by
northwest-southeast trending faults.

The Baidrag Metamorphic Complex

consists of "gray" tonalitic gneisses which are

Archean high-grade metamorphic rocks
ranging from amphibolite to granulite facies.
The Bombogor Metamorphic Complex is
composed of gneisses, crystalline schists,
amphibolite, leptite, marble, and quartzite.
The Burd-gol Group is composed of rocks of
the middle to late Riphean age: conglomerate,
quartzite, meta-sandstone, shale, limestone, and
basaltic sill. The Jirem-nuruu Group consists

of Riphean serpentinite,  meta-gabbro,

amphibolite, crystalline schist, stromatolite

limestone, and quartzite, and Vendian to
Cambrian shale, sandstone, limestone, quartzite,
and basalt. The Bayankhongor Ophiolite
Complex is a Vendian to Cambrian ophiolitic
sequence such as ultrabasic rocks, gabbro,
sheeted dykes, basalt, limestone, and tuffaceous
sandstone. The Dzag Group consists mainly

of Cambrian to Ordovician sandstone
associated with conglomerate and shale. The
Khangai Group consists of Devonian to
Carboniferous turbidite sediments.

Various granitoids intruded into these
geologic units.

We reviewed the radiometric age data of
the granitoids in the Bayankhongor area and

recognized some peaks in frequency of these
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age data (Fig. 1).
Proterozoic, 2500 to 1800 Ma, and second peak
is Riphean, 1200 to 1000 Ma.

are concentrated in Paleozoic to Mesozoic.

The first peak is early

Many age data

On closer examination, Paleozoic to Mesozoic
age data are grouped into early Paleozoic
(Cambrian to Ordovician), late Paleozoic
(mostly Permian), and Mesozoic (Jurassic).

The granitoid series in Bayankhongor area,
central Mongolia, were investigated using
magnetic susceptibility and chemical data. In
Riphean, ilmenite-series

granitoids  were

dominant. In early Paleozoic, ilmenite-series
granitoids were dominant, but magnetite-series
granitoids appeared in southwestern part of the
study area. In late Paleozoic, magnetite-series
granitoids were predominant. The boundary

between magnetite- and ilmenite-series
granitoids  shifted
Paleozoic (Fig. 2).

ilmenite-series granitoids.

northeastward  during

Mesozoic granitoids were

Frequency K-Ar R Whole rock
i Rb-Sr B Biotite
Z. Zircon

87 VA Pb-Pb
: U-Pb

Tonalitic
- gneiss

C g =
Sl

Proterozoic granitoids

These variations are interesting for
discussion of tectonic developments in the area.
Among these, Paleozoic granitoids in the study
associated with

area may be products

subduction. The shifting of boundary between
magnetite- and ilmenite-series granitoids is
conformable with the development of the
Khangay Zone in middle to late Paleozoic.

In late Paleozoic granitoids, Cu and Au
deposits are distributed within the magnetite-
series granitoids area. Sn and W deposits
occur around the boundary between the
magnetite- and ilmenite-series granitoids or in
the ilmenite-series dominant area.  These
distributions indicate that the redox potential
decreases from southwest to northeast in late
Paleozoic granitoids of the study area.

Thus history of the granitoids series in early
to late Paleozoic suggests magmatism related to
subduction under microcontinent in Mongolia-

Okhotsk Ocean.

Paleozoic to Mesozoic

2500 2000 1500

Fig. 1

R
R
Riphean granitoids B
- B:
| (B
YL B |
1000 0
Ma

Frequency of radiometric age data in the Bayakhongor area, Mongolia
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Magnetic susceptibility of
Granitoids in Early Paleozoic
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Magnetic susceptibility of Granitoids
in Late Paleozoic
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Fig.2 Magnetic susceptibility of the granitoids in the Bayankhongor area, Mongolia
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Halogen chemistry of minerals as an indicator of metamorphic fluid composition in
ultrahigh-temperature mafic granulite from Tonagh Island in the Napier Complex,
East Antarctica.

Toshiaki Tsunogae (Shimane Univ.), Yasuhito Osanai (Okayama Univ.), Tsuyoshi Toyoshima
(Niigata Univ.), Masaaki Owada (Yamaguchi Univ.), Tomokazu Hokada (NIPR), and W.A. Crowe

(Univ. WA)

W E 7 B AR 7 L F BB T S
c-BITid, SSRGS S SRR B R
HOBEEREENDHL TWE. ZhS5ERR
1100° CEBA S EERARIER 24 - = Z &R
ST TEN (2L Osanai et al., 1999;
Hokada et al., 1999), FOEBRERIIREREY
DOF25BEREEZZ SN TVS (Owada et al.,
1994). FETHEEOERIERIZEES L 7= FRAHR
12, MO TKDT VT 4 ET 44— (aH,0) MMEN
EEZLNTWD. ZO/RW aHONEEREHT
WCBWTHERERERIMAAGHhEEB L L
EENTWS., M BOEEEIIOAT HH585E
F52a51 b0, FREDBG~BaaNG
(N—HAKWE) 250 &E, HEOES VRY
DL BWTEHE U (AREH, 1999). A%
Tid, FOMBNEREARICEE L =REICE >
THBEINZFAZREL, DHOETH I —BOHES
BARER BT 2HREMERIC DOV TR T 5.

AL TIL, LIFEFOTOBEERR &L THON
EOBRFEITY, AF S IEOFHIRE & O
RFzy &>/ FERFENROEZVWEHES
TZa71 MROBEANEIL, BKR1.7wt.%
(F/(F+CIH+OH)=0.40) I3#E T 2F& &, £/,
BESGBES S =291 NORKBAANOOFEEER
3EK1.8wt.% (F/(F+CI+0OH)=0.42) TH 5. Z
NOMERZRLICRUE. 28, SEESMAIEO
> 7 (B98020802B) » 5 HK1.6 wt.%
(Cl/(F+ClHOH)=0.21) oClZ2aDANEZHERL
=% M1@ RlLEEDI, CiiguARAaR
FEIFLAEEERN. H1Iks s, —Hoy
> 7 )L (B98020801) ZNEWT, FEREIZAN
EDOMg/Fe+Mgth CEDMBEZEZ®D. £/, K
1@, (I RLIEESIIZ, CIEFR&EF,

Mg/ (Fe+Mg) LiTiZ R REWIZA SR,
28, BEERERCBWTHREGOEMIZ
RSN REANO (27
B98020303C), F, Cl&iFE A ESERN.
M1(d) i, HRSHMSHEINTNSESHY
52291 MHOARGOMKRERLZDHDTH
3. Fhicksd &, K1) THENEFE
Mg/(Fe+Mg)th & OMBAIZ Z DRN 6 bERTE
5. £z, bF—BoARTIR, MOBRDODDIT
ERTEROTEWFEEEEZ/RT. —F, Bushveld
RECEEGEBEASTOANOOFEFEIL
Mg/(Fe+Mg) Lt & DRI A 5 31780,

INSFRLUCIOREIZDNTIE, REBESN
ZanTwizw., ARNGEERIME L TEATE
G, NaF URFZORBEELTUTO4D20FTI
NEZLND.

1. N7 U nRieE<aURAEDHE

2. BRI ENS OB R,

3. NOF UAREFDHEROBS

4. FE-EMADONOY 2 ILRORIRKRHE
1LIZDW T, WBEEERERICBWTHERI N
ARAOHE, BHKEORARRIGIZLSClOBER
MHs5. Lrl, BEEEEATOARGYRER
KBNWTORALNANOY O TEOEEL, FE
HRORELIEZITRI W, 2RD0WTIE, &KE
YMEBRREONDT RO HERICH S MR
BRI Ao, 4120 T, Zhuand
Sverjensky (1991) @#SL2MFEIZL S &, I
-RAEMOFOSEINL, SIRICBWTRIFRAICESE
THLENREINTWS., SE, 30FE0ES
WcEBaNaY B ORBT E MR L.

Mr—BoazZy MERTHDLHDEAT— IO
W4 (Toyoshima et al., 1999) (& L 3L 22V

— 137 —



7=9 27V (B98020802B) 12, HWER#ESE 2 Y- LU — 7 BRI BT B REHBIC DWW TIZE
TRETZV IV IBEETS. 20V oy I3 FTTETWREWD, F, CIKEOEY OEFEEN S,
H BRAEREO 7O R T VHWEHECS BN > RRECEDREOBBOWREENS
WT, 7oy 7 2BBLEREEORBICE> T 3.
REGTEERERRL THD. ZORBZERNI0.8 ERIERICB T 2REMBOBLERETDH &
wt. %W ETHFE0.5 wt.%DCl2 &R, FHEG BES TRV, TNHEBEIE (o) OELE
DOIKRISIC R - TRESNZH O (F<0.1 wt.%) LTEZSI—TBHIENTES., TRIERIIBI2S
LIEBHEOMNMIRLZS. DFED, D6ATF—TITBWN fobd, WMEEL-F ¥ S$HEYHASDHEICELT
T, MEEICH - TCF, Cl2sOmaEngElrs BETZZENTES D, SEBFCECANA
EMEBZOND, ZOYKEIY I =251 MO EEUESRET 72051 b Ofo, & TPERIMIZIKE
ERSGMHE 750" C) THREI iz, FiE0Es Uiz, FOMR, BE§-T4 8kEgciiskIn
WEBRHETTRI-FIEZEKRLTNS. TWAHREIHED TEL (500~650" C), BENE
F0%, HOORBIC T RNICERI N/-RAR 13550° CizB W Tlogfo,=-20&, HMNNw 77—
MO, F, ClEBITiEEAEESERW. Lizhls EQFMNNyw 77 —OFEHER B D. DED, fould,
T, BEEREAOBRKER TIL, —&L THOK BMESG-NHHE-HEZ EOSYHEAEhEITES
FEOREIRBL &IN5, Z0LD T, TNy 7y —3NTHY, BBEEENOREOX
b -BOBEREREPICE, MRORZSRHE F—UDRELM LfoERE L TVRELEEZ SN
OBRBEWMIENMNLI -2 ENTBAONS. BiEH 5, ‘

0.3 — T 0.5 T v - b
Tonagh Island Brownish amphibole @) Tonagh Island (b)
0.25 X B98020801 ‘{ :
; + B98020802B 0.4 ko 5 .
— © B98012901D %
T o2t & §,++ © B9ISD12901E 1 T %2‘ °
9_ & v B98020901A O o3 X X ° 4
6 * Pale brownish amphibole & a L4
+ 0.15 © B98013103A [$] A o
L‘l; + ® B98012802F + 0.2 A
= o 4 B9B020303D L . Q
o ° Greenish amphibole ﬁ u . A
005 A B98020303C | 01 r 4 . 'v
B O T T v
0 A4 .'. hd o%n, S o019 o Seb [ s — —
4] 0.1 0.2 0.3 0.4 0.5 0.4 0.5 0.6 0.7 0.8 0.9 1
F/(F+Cl+OH) Mg/(Fe+Mg)
03 - = —r= — — 0.6
Tonagh island (C) metamorphic rock (d)
1 « Tonagh island l
025 05 ® Gallatin Range
- . ¢ Ungava Orogen .
I 0.2 ¥ f 0.4 ® Kapuskasing SZ PO Lt
o @) A Limpopo CZ St -‘
+ tay o7
O a igneous rock 7
T 0-15{ (&] OaT © Skaergaard .
[y + i X Stitwater
= == + Bushveld
o1 I g :
o i 02 ° - o+
0.05 01 © o, 3 . ]
M A aa - ?, © x
o - ® @D oo o * olnide ) %
0.4 05 0.6 0.7 08 0.9 1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1
Mg/(Fe+Mg) Mg/(Fe+Mg)

K1l. @~0©): b F—BOEREICETENDARNGDILERL.
(D: DT 5251 FHIROARA & DLL#R

— 138 —



Pegmatite emplacement and the timing of upper-amphibolite facies metamorphism

P6

in the Napier Complex, East Antarctica.

Carson C. J.

Dept of Geology & Geophysics, Yale University, New Haven, CT, 06511, USA.

Many workers report that the Napier Complex,
East  Antarctica, upper-
amphibolite facies conditions postdating
Archaean peak UHT metamorphism (e.g. Ellis
& Green 1985; Sandiford 1985; Harley 1985;
Tsunogae etal. 1999). The timing of upper-
amphibolite facies metamorphic event(s) is
somewhat uncertain, but the event(s) is
characterised by the development of narrow
shear zones, recrystallization and destruction
of UHT mineral assemblages and the
formation of various hydrous mineral
Upper-amphibolite
metamorphism in the Napier Complex has
generally assumed to have been coeval with
pervasive high-grade tectonism in the adjacent
Rayner Complex (e.g Sheraton et al. 1987;
Sandiford 1985; Harley 1985) for which an
age of metamorphism at ~1000 Ma is well
established (e.g Black et al. 1987). In contrast,
Grew & Manton (1979) reported a U-Pb
mineral age of ~520 Ma for post-tectonic
pegmatites at Forefinger Point (and at
Molodezhnaya, located within the Rayner
Complex, Grew 1978) and noted the
development of amphibolite facies “alteration”

experienced

assemblages. facies

zones or “bleach” zones in the host gneiss
adjacent to such pegmatites. Others suggest
that amphibolite facies

conditions were

synchronous with upright open D, fold
development at ~2500 Ma and further suggest
these conditions record waning Archaean UHT
metamorphism (eg. Black e al. 1983; Ellis &
Green 1985; Harley & Black 1987).

To further examine the timing of post-
tectonic pegmatite emplacement and upper-
amphibolite facies event in the region, we are
in the process of conducting ion probe U-Th-
Pb age determinations on magmatic monazite
extracted from post-tectonic planar pegmatites
Iocated on Tonagh Is, East Antarctica. These
pegmatites crosscut UHT orthopyroxene-
bearing quartofeldspathic gneiss (Osanai et al.
1999) and are surrounded by hydrous upper
amphibolite-facies metasomatic zones (eg.
Grew 1978; Grew & Manton 1979), which
presumably resulted from interaction between
the host rock and magmatic fluids from the
pegmatites. Emplacement of these pegmatites
may also provide the source for hydrous fluids
(e.g. Sandiford 1985) facilitating more
widespread development of semi-pervasive
hydrous upper amphibolite facies assemblages
reported in the Napier Complex (eg. Tsunogae
etal. 1999). The alteration zones on Tonagh
Island preserve pressure-temperature
conditions of ~7 kbar and ~700°C, consistent
with many of the previously published P-T
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estimates of upper amphibolite conditions
from the Napier Complex.

At the present time the U-Th-Pb
monazite data are not available so further
is not yet possible, but by
determining the age of planar pegmatite
emplacement on Tonagh Island we will place
additional constraints on the timing of the
upper-amphibolite conditions in the Napier
Complex and, importantly, add to the currently
rather limited database of post-Archaean
chronology in the region.

discussion
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- Opx-Spl 72 &

(2) PNV FAREBICBI28REBEREE
ARCBEDE Y/ NGO XEAEARE
FOX 10cm BEOHEEUTETS. KBEEER
E GRIZBEDIETHEHIYShS. Zoy1 S
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E7EBCBUIIZBEREREHAOER O D
BIZEYTHS.
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Crystal structure of scapolite from Skallen in the
Litzow-holm bay region, East Antarctica

Junji Yamakawa, Yasuhito Osanai and Isao Kusachi (Okayama University)

1.ZCBHIC

PR O Skallen K IZ EEHI T 5 GIREEH Fr K
ENS, BEBEELRTANR I MEEAEN
72 &3 17 (Fig.1. Kusachi, Osanai, Toyoshima, Owada,
Tsunogae, Hokada and Crowe, 1999). £D 5 50—
¥i(A97122403A)k%, MeioniteFR5 D3 LNETT9 %,
A TIS % THol. RIZEMAG, N—HAA
REETLTAERIVERFLTHE. b3 —ER
(A97122705E)13, meioniteB R DS TI3 %, A
BETST%THo7z. RITEMA, SERELTH
JEFHO9599) EHAFL T,

Fig.1. Photomicrographs showing zoning of scapolite from Skallen.
A and B: A97122403A, C and D: A97122705E. The upper two
photographs were taken with plane-polarized light and the
lower photographs with crossed nicols. Abbreviations: Scp;
scapolite, Cpx; divpside, Phi; phol, ite, Cc; calcite.

(3¢ 4

AN RS b OEFEE L meionite KM THE-> TE
T35 EEZX SN TS (Deer, Howie and Zussman,
1992). ZNETREBFEROEMENERIN
T35 (Teertstra and Sherriff, 1996). & 5 IZ&E RS
Bk, 722 EMBLELL TWAETFHETES
W, ERIBERETHCEAIRS A POBMERE
B> TRBHIEERITT B RENSS. Lh LB
CHEUEHEEROERIIRS N TN S.

4E, ZAHRT1 FAIT122705E % Bk B XE EHT
B> THREBEELBT L0 THET 5.

2. s

AT T 1 BAITI22T0SED#E b S RAT 1T B X
BEHETIro 7. #FHT Bondi THEE0.3mm
DERBIZBE LI IAT 7 ANV MLE.
AEEBEFFHIML R ZE RN EHERICH S
RIGAKU AFC-5SREf# L. X7 5771 b
T/ 70OA-F THANLL MoK Z M L 7z
20< 55 O THEL, 12950 L /- EHrik
BT —4% %G/, EYHEET — ¥ % Sakurai's UNICS
ERLELERBBERNT IOV S AL AT L TR
WL, #BEEEERELL.

SHRLEER

AHETA PAITIR2ISED R FERIIEHRRT
a=12.122(2) A, c=7585() AL BIsE E /=, Lauelt
12 Pa/m HHIEI N, BIFHEET— OHEEANT
X0, TOAARTA b OZERBHI P4 mEHIE X
7=, Wilson's distribution method THTIRE T — &
ERETIME U2 & 25, FAICHBLREELRN
BRAERLEOT, ZOEMBTELWEHESN
7z.

AARTA AITI2270SEDAL2E# R I3 Kusachi et al.,
(19 TREIN-HEEFEHL-.

PEDF—5 27 LT, MIOERBETTIIN
MULTAN78 2> TRO SN, ZOBEETI
IIRSDLS3I THEL SNz, BEBILLLEBETETI
Zffi o TRSSFRSTE 7 — U LM, Hi
EFIVIETFNEMmEINE.

ZZTANETA bAYTI22705ED LM AR 53R
HIEHTH A FOAVAISHIZ L O BET T IV
EXNh/=.
ERICRSFLS4ZHEA LU TEBBENEELLIh
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BEX EFig 2IRT .

Fig.2. The structure of scapolite A97122705A along c-axis. Large cir-
cles represent C, Cl and S sites, small circles represent Na, Ca,
K sites and tetrahedra represent TO 4 units.

BoN -4 HEIILin and Burley (1973) TR E N1/
ARG AENICRIC b DE 2.

ILIEREINEEEBERZTCET - IERE
fiofz&Z A, 050505HECETFOY -
BEZED SN, ZhH5OE— 713 Co N ICHRY
5LEBZ5N, SBROBRHNBETHS.
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High grade metamorphic rocks from Cristmas point in the Napier Complex, East Antarctica
Yasutaka YOSHIMURA (Kochi Univ.), Tomoharu MIYAMOTO (Kyushu Univ.), Yoichi
MOTOYOSHI (NIPR), E. S. GREW (Univ. Maine), C. J. CARSON (Yale Univ.), D. J. DUNKLEY

(Univ. Sydney)
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Yo O LGHRER K
FREBESME, T 06, BEG, GE,
PVAHIVEA (AVIS—=¥ A ) C, DED
PAEaE2SH. Y 270RD) ABIZAED
intergrowth DO EN S . Y/ O HIFTI 7T
Prpd5-50, RIEARIXT 7T An52-60, Y AT
An62-84 DR E A LR EREDFA SN
3. SO Xm=0.68~0.74 OMZE A

L/, %j( ALO; %liff@ 53Wt%‘6& 3.
P O fHARAHBE
FREBREYE, Yoo h, ARG, BE

f, GRTLERON) EAZED. ARAGH,
HhIVZ oA, E-FVBRAaRRSH,
HIVT P oRGRECAREABRL S
Y—IZEL, ¥—KVRAE, Y7 oa0M
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b7 wvHRTFELALEERW. E—RIVEA
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EROBREL R 2BMEEEIROP>TH
RO, BEREZBICOVWTE, Y2 oR-8%4
O R7EAWERE - L D&
800°C, 8kbar DAL HNB. L LS
AR IORIAIHRERONBZ RS,
ROEIBRIEDBEZ SN S.

BA-RNAEG=MAFEBEG+YI0h
LkD-T, At o Al EERREER
TRy @& EERBbh, EBOERNZE
B, WEREEPRIMEL D X SITER
THHEEZONS. VLB ARG
FEO DL, AR s e 2 ke 2 5
S>hEZEBERLTWVS.

¥/, AROBEE LRSS BRI OWTRD
LORBEDBHITFONS.

Q) WThosHPOY I o gy ) A TH
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Zhit, UTFToRBICE DIERENEEE X
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ORI X > TERENEEBb s, UL
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TvEERBFILEALEEFRVWD, E—FIVKA
BV 67 vRBSDHI LS, DRE
b, ¥ — RIVBIA X BT EB A RE AR
EEEINhELDOTERL, 7y RICEUHIHK
DPEE UEBOERRT -V BEH-=#%
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B 2 ® 3) LT, BBERE
HAORFT—YHBEMTERNWIEERLT
W3, X 5T 0 AGEEER RGO
yrofraohs—<w 7R 5L, Mg,Fe,

Mn i E— 27 Kb & BARIC DT TERE
7= & Bbh 3 diffusion zoning PR 5N 3. L
U, CalZDW\WTi, BifliZ2 diffusion zoning
DI8Y — TR L HRERPD KA L
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(2000)iC L hif, EEIREBERRICRER
FELTWELBRbh2ARGHICEK T v
EDPHHBEZ TN, BBEKIERRICHK
ShEANRATIKE 7 YRIFIIFLAYESE
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1 Holocene Ice Retreat from the Antarctic Peninsula Shelf,
West Antarctica

H.1. Yoon
Polar Sciences Lab., KORDI, PO. Box 29, Ansan 425-600, Korea

Analyses of sedimentological, geochemical
and micropaleontological parameters from
radiocarbon-dated sediment cores retrieved
from the Antarctic Peninsula’s western
shelf detailed

and/or paleoceanographic

continental reveal a
paleoclimatic
history, which have controlled sedimentation
during the deglaciation over the last 15,000
years. The deglaciation of the outer shelf
(core  GCO3) off the
commenced prior to at least 15,000 years,
marked by the

glaciomarine diamicton (facies 2) deposited

Anverse Island
deposition of distal
beneath a floating ice shelf, and lasted for

3800 years with
abundance and total organic carbon (TOC)

increasing  diatom

up core. Colder condition was reinstated
between 12,800 and 11,600 BP with a drop
in TOC content and diatom abundance,
which is coincident with the Younger Dryas
event in the North Atlantic region. At this
time, the ice shelf, now absent in the study
area, appears to advance as evidenced by an
abrupt increase in % sea-ice taxa as well as
in the ratio of (F. curta + F. cylindrus) /| T.
antarctica. In contrast, the inner shelf (core
GC02) was deglaciated later about 11,000
BP, that is, 3000 years after the outer shelf.
This is possible, as core GCO02 is situated
(<200 m water depth) more proximal to the
coast, while core GCO3 lies on a distal part
(>500 m water depth). Prior to 11,000 BP,

the inner shelf (core GCO02) might be
covered by ice shelf and/or persistent sea ice
under cold conditions with deposition of
proximal glaciomarine diamicton (facies 1)
just seaward of the grounding lines, lack of
primary production on surface water. A
climatic optimum is recognized between
6000 and 2500 BP, coincide with a mid-
Holocene climatic optimum from the other
Antarctic sites, i.e. the Palmer Deep. During
this time, a large influx of organic materials
by enhanced production occurred in open
marine condition, resulting in the deposition
of diatomaceous mud (facies 3) and caused
post-depositional dissolution of calcareous
benthic and planktonic foraminifers in
sediment. Around 2500 BP (the onset of the
Neoglacial), diatomaceous sandy mud
(facies 4), characterized by a decrease in
TOC and diatom abundance reflects the
formation of more extensive and seasonally
persistent sea ice, as evidenced by increase
in % sea ice taxa and in the ratio of (F. curia
+ F cylindrus) / T. antarctica. Our results
provide evidence of climatic change from
the Antarctic Peninsula's western shelf that
helps determine the existence and timing of
late Pleistocene and Holocene millennial-
Southern

scale climatic events in the

Hemisphere.
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Paleocurrent Determination in Davis Sea: An Approach

by Anisotropy of Magnetic Susceptibility

Hirokuni 0DA, Fumitoshi MURAKAMI, Hajime KATAYAMA, Kasuhizo SUGIYAMA,

Hiroshi ODA (Geol. Surv. Japan), and Toru Nakasone (Kawasaki Geol. Eng. Co., Ltd.)
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CD-ROM database construction of JNOC Seismic reflection data and
its utilization

F. Murakami!, M. Joshima?, S. Matsuda3
1 Geological Survey of Japan, 2 Japan National Oil Corporation, 3 Clover Tech Corporation
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Detection of sea floor structure on the Antarctic Ocean
TERADA Kumiko, FUKUDA Yoichi (Graduate school of Science, Kyoto University) and

NOGI Yoshihumi (National Institute of Polar Research)
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Paleomagnetic study on Creataceous rocks of Newcastle, Australia -tectonics and
paleointensity at geomagnetic quiete zone-
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RLE. FERABHD, F—R2 T
THREOTa— 7 e LVTHEREN
HER S o, B ERERVTY
B Enh, ma—F ¥ v XA/VHEILM
80Ma EE DR %12, 40-50 ° D BEEHE Y
OEdEE LI-AREENRE XL OGN D.

HELEMMALFE KIS, =a—
—F VR AE—A T U T KENDL R
NI BEE, EERAKUFEBTHOHL
THAUVERHBLAEEEZZONT
W5 (2, Lord Howe MEENFET S
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TENBHLIREBEEND)., —a—F v v
ANHIEIE, A—RX FT YT RKEOK
WMTHAASVBIZELTED,
V=SV FOGRFIZEREHEY WV
iz H-d., F—RA PS5V T—==a
— V=S NOSHOE, R#EICkE
FHEVICER LR, 80Ma EHO 4 —
A7 VTR EFRFEDOE KO
MAIX 40-50 " ThizZ &, Exbh
5.

BREOCHVY A FhbRO7-HE
BEIXRRR 585 Lo 7. KRS R
DT7au—r7 e hbBERENT-EE
ROHEBEP R THBEE L8 T,
80Ma Aij & @ o #ER (Kramov, 1987) & xf
42l HHEKOERIE, £—X
FZUT REEEFEBARERIIYEE, RV
BEN TR okl LERLTWS.,

—

3. PARAELO G HBERIRE

Sakai et al. (199X A > KD T V=
— VT TDTY ERROBR L
ERDFRE#HRA L T, CQZ(85-125Ma)
A% 10Ma Bl O HBE R IX38 <, BE
BED 30-70 % DM TIRWIBLTWD Z &
FRSTW3D,

HMBEKBEERDDT Y kERE,
Z—a—F % v AL O 80Ma tHD LKL
REHZOWTITo. £/, CQZ DL
ODHBERBELRNTA LD, F<v—
CENRLANAEABR IV E LT 90Ma
L 116Ma HOABRAABHZI OWT H ER
BT o7,

Z—a—F ¥ v ANLDOERERB TIZ,
BELYVRRLEVWHIERBIG OME NG
bivl., Fd=—r XA B NVHEDD
BAARBNOH/EEREES L, CQZ
DORDLYVEDOHBETIIHELY 10-20%
BEXKExVWELRDONE. £z,
116Ma B O HiBE K IR E 1L BRIE D 80%F
EOEL -1,

AR EEROPFREZRAE L THRFE
35 &, CQZ 1% (125Ma tH) @ HEEK K
BITBRELIVFE N -7, CQZ KDY
(90Ma 8 ) |Z Mesozoic dipole low IX #& &
Pl z, MERBBIIRELFREBEDOR
Xzl btEZON%. CQZ HIHER
OHBERREIZOWTIE, ERITIBRE
D 30-70% & FEFICEWEIBREINT
WA, AEFFE T 80-85% & bz,
4% 7258 B 1T Andrei et al (1998) T
LI TEY, AFEROHBEIEED
EEIEIX, TV REhomONbEN
QAN

EHEIKBTEE, SREIRBLAZERT.

K1, =a—F% v ANEAOFA
ROLZRAE 4 4 FOBILHAL.
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P16

FX fHBEGR DT O DRIMBEATY 7 by =7 ORER L |
IS VLBI Z5%~DEH
FREH (B, H&E—. BIRRE (EXRIE).

b Zag vy M (EShv L To:t s gy

Development of geodetic analysis software for FX Correlator

and its application to the Antarctic VLBI Experiments.
Takaaki Jike (GUAS), Seiji Manabe, Yoshiaki Tamura (NAOJ), Kazuo Shibuya (NIPR)

ESrRCEZRAERBICH 5 FX (8RR U —
S B A7 LT K4—VSOP B cRgkshi-
VLBI 8§57 — % OB0E 217> @ TthHY .,
VSOP &RIRAEA VLBI S0+ AT > TV
%, 7o, VLBA % S2 TSR OBRIT— ¥ % K4
—VSOP RIT a b — LT, BMFEIOREE TR
ST —F RT3 2 L b R— LT
Do TULTZOMBERORHEE LT, Kk
Kk A A— 2 T BRI Bl -3t R
M THERENTVWA =512, AEREeH 17—
& Verk D EER B UOF A B NS RS DN
A XN TS MarklIZAEOFBUES 2T A L
BEREL BizoTWAZ ENETHNS,

VLBI S8R5 % ERREEEE R ) 7 S85 0
LEBAL LTI 99 84X Vi VLB 803
thEnz, £LC. IO VLBl #R5—¥ Off
WAEE LT, #xid FX s crEiBusE S h
T — 8 bR B 5 bR RAT A Z LicL
T, ZOBESE, BT —& OREICEE L TR
Hih K4—VSOP s\ xAvy, —F, =k (¥
A=) RUNN—F_AF7 (@77 UH) Ti
S2 A VR R 2T — ¥
OFIRBRAAT 5 BLBHE Ul b ThH S,

L2>L., f5HE VLBI 3Z8LIANC FX ARBERSOHA

The data analysis flow of
The Antarctics VLBI Experiment

Bloe:xew development and uirendy com pletion
Red:ander developm ent
Green:developm ent com pletion

phase cal data detection

arcelation and filing

F—5 B RHARHER Uiz Z L I3E, 20D
YT 7 b U = T O ERICBRR T A MENA U,
F72BRRIH B i IR 2 B 1R D T DI B
T—FYy heT—IEREEX DL THD, LA
TIEFOHEBIZOWTLLFIZiR~ 3,

TUHMAENT I B2 5 & DIFEDH DT
FRBBIH 17— & OWEEIEIR & FIHARITICEA L
TeF =B ~DY Fra

YRR T — & ORI LTS L (598
PEOBE ‘

Mark T RAEDRRTT — # I L &1 5 21038
R B~ DR ERLHE TS
BRI H 57 2R OBERIIOWTHE
BRUS—Z(MEST S =0T 2 — /L BI%E
WEETTNHE TS5 2 OV 7 b
7 x TIZAGAL

BIHART RIS — & & > MERE T—F ~—21k

AR AT DERE LT OBV, 7arJ
DERCEER Uiz VLB 57— #13 1998 48 11 Ai21T
- 7-Ft8 VLBl 8815 £ B, URPT A
Tid, a7 ABBRIRTL L Bk VLBI ORRHTIRE,
DWW TIRRS

Loealdelay cal data
Plawet phystca data
ealder dota (T.P.H)

Physics fixed mum der
Tim e

Additiom of PEP

delay ealibration date

Delay ambiguity

bond width synthevis for FX correlator's dala M izmw

system rovision
BS epoch

praciee wprlori value
¢ ptiopi deluy & sate
—Ly MSLV3

OBS delay & rate
ewa Geodetic nnnlyehs tool

Data form,computer, OS

FX CORR data loading

Taterm ediste file

preparation of database

DAT FITS I/0

HP o000/77Y lhl anulysins to ne ‘
nged by the J aiteer st o3

0
os: llP ux Verte
...... ‘ compiler

o M”rlnsz» FormatI/OI

HH‘ACH]P

CALC3 & MSLV3

— 155 —



P{] ®m@ExFEEFRICS T2 RBIFEOBRBRE (JARE-41)

FERSE (BRBAUKHE S —) - BHEHE KEBX - TERR) - SRS (BR8X-2) -
FH X (ROHEEX) - RAME (WEXHE) - MREME (W) -
TERR (FUPER) - SREWR (EHH) - BEHRAL BWARKIH) -
WFEA (W yaRmE®R) - KES (WIBI) - SEAL ATHRRIN—T

Deep seismic refraction experiments in 2000 on the Mizuho Plateau,

East

tarctica: JARE-41

F. Murakami (Technological Center for Sesmic Observations) = T. Tsutsui (Akita University) *
H. Miyamachi (Kagoshima University) + S. Toda (Aichi University of Education) *
T. Minta (Nippon Oil and Fats Co., Ltd) * M. Yanagisawa (NIPR) -
Y. Shimoda (Ariake junior high school) * N. Imae (NIPR) - S. Nomoto {Ohara Co., Ltd) *
H. Yamashita (Isuzu Co., Lid) = S. Matsunaga (Kandenko Co., Lid) -
SEAL Geotransect Group

(RC®»i]

FRBRE V 15 rEFEICBT D TEERY Y
A7 =7 O & (LR E(SEAL FHE) | 0—B8
ELT, ¥ 11 £E (JARE-41) EBTIE, 88
B OMET 3 2V - BV L BHIB OKEEX
e HFTEN—PLEZBWT, ATHRICEZRBIT
M RAREENREIERE S REL =,

[ rE®ME ]

1999 4£ 12 B 23 AH 5 200042 A 11 BT
T, &I — b (817~Z20) LO#H 187km O
#WIZ 160 BOHBEIEEBL. ¥ 771 FRIRIC
K BFEM AER 3,300ke, TRAMREBEEIDT
gt8E) ZfT o/, BRILASEMT, ER{LEOFEH
Of— (LS8000SH) tREH IS 2.0Hz O L T8y
w@at (L22D) z#flAabt, EBKMBke OHHA
REHICAN—GREZERALE. HBAULTIE,
REFIELH & D GPS FHRIMLIC L B A ERD 2170,
EREEBERECREDIZ D My JRAERET
B R 217> 72,

BEFLIERO eIz, A F—LmHARVUIMC L
D REEKIK LIz 26~30m BEOZBAR - > /%247
W, 1 RERND 300~600kg REOY 1 <1
FEAHLURBERZT o, R—) U TALICIEH
BHRE LT 500, EFRARYFa—TIIREHK 2
ANTHEBL 2. BBXEREAERBICHRLED
DT, FREED R VCERRERF D,

I HIOKEKRN R &R RS R 5D,
FRECHRELUANES (EEAR B KXIDER
BAEBTENEN 6 RMICh> THARNE £
Ml ¥E-BEIBOBEERELSKD22D
2. &3y MRIZBWTH LHMEENZ BT 100m
HMRTEROS1 7y THAEEHLE T 2.

[ MRIRE ]

FHREOELZHII. 1) AT EEROTHRK
HEZRHLIVAT 7 OBEEHFMICRE 2 &,
%72 2) ZBRIURIIBRCHERTI20. BREHD
F—F LabTARERIRICBIT L EERE, &
BB ANOBBE 2RI THE. &5
IHEERS BELE TORDBMIC LD, KBEX
RONEEELSOETRIFINS,

PURRHTO 513, ETORABHICB N TRE: SN
HOF—-hgRashiz, 2TORMABEHELE~
X=X N7 v 7TEHEN ST, WREEIZERL S
OBFE (HOHE 6.0km/s) NESNB, /-
T a v MEBOH 60km NOBHETIY. MBIORIC
REEKRNE 28l U 7s E4% ERTEMNENVIC
BHEhTWn3,

EHIS6 OLBEETIE, BELD 120km LB
BAanZRAATRVWRIBOBGENRR I, i
RERMNSOEE S HEBLND, ALREEOMK
Bz & D HisR WEERE OME LR BORENE
ERFETH 3.

— 156 —



£1:2Yav NORKHET.

avkd TestShot Shot1 Shot2 Shot3 Shot4 Shot5 Shot6 Shot7
REUE s17 s17 S30 H106 H184 H260 220 220

b G 1999/12/30] 2000/1/12] 2000/1/15] 2000/1/18] 2000/1/21| 2000/1/25( 2000/1/28( 2000/1/29

BN E(m) 18.45 25.40 24.00 25.90 27.60 26.60 26.65, 4.50

RO&m) 0.22 0.30 0.40, 0.32) 0.28-030f 032-0.35 0.2-0.25 0.12

3§ {(H] 10 250 600 610 610 570 610 25

N(m) 18.10 21.05 1835 13.75 14.60 12.60 15.00 2.50

e K (m) 035 435 5.70 1215 13.00 14,00 11.65 2.00

IS Y DM B g/m) 29 57 105 50 47 41 52 13
sopvy | FEE | Fam | Fawm | Fam [ramomxrammx| EX | EX

25mx 3% | 1.7m x4 | 1.Imx 6% | 2mx6FK | 2mx6F | 2mx6XK 60012 11.6kg

&R 37 i3] Li3 fia Hia 30 R (RROL-3

S-6 . 00/01/28 17:01:02.2380.Filter 0.0- 0.0Hz

1220V |
| i Normalized, indev

| (BN

!
v

/
/RE-A ATHEHRE Ll

g £

60~ e e
100.
120 T
140. ...g
e j
(Jn?o . [l “~ 1 L I L 1 M 1 (8
0 10 20 30 40 S0 60

M1 : ATHBEORBRHER, #TEIV—-rEO K2 : ATHBORE(S-6, 600ke k%) . fEHI
187km £& (S17~Z20) THEMEL =z, ERBEHO6E  S16 s WRBILH) 25 OEMGm), M3z
i (8-1,~5-6) #ORITRT. R 5 OREBESE (B) Z2RT,
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P{g§ BEVVIVZXLAERNEL S —N—BEAS 2N-Ta
X 2BEERBHAELBD S d it i

BeBHRER (UK - BB

- SRBOR (R

- AGREEHE (BB

Crustal S-wave structure by Genetic Algorithm inversion of receiver functions for

permanent broadband stations in Antarctica

T. Shibutani (Kyoto Univ., DPRI)

« M. Kanao (NIPR) -

A. Kubo (NRI for Earth Science and Disaster Prevention)

GA inversion D # A

FRRREORIICMET 2 EHBHURETOSHE
EEMEICOVWTE, IhE TREBMNROLHEM
WiLBRZ AV REL - NEE N —Tar

(Linearized Time Domain Inversion) 1Z4& 0 3R
HTE/ (Kanao, 1997, etc. ). HFAE F 60km
TS ETZEH 2 kmEROKIRBEEZREL T,
Vy—N—BEREEAND misfit EEFIV @D
roughness & OEZ AR, HEEZHWE ST L&
WA IN—Da D T Ty o5 —%RN
T, 30 HEEE® lteration 2 fTWEELL-BEEE
w3,
BEOKTH O TR EREBT BBIC, PIX
10 OB MR TR 3 backazimuth O#E % H
BT EMMRETHIHN, KEREEZEELTY
BRIl O REZFMICERT O ILNEL
W, T, 3RTORFFEEZ L LTITHRLMATTY
B8, BEOBSENRENIEBRATH S,
LI N—Ta > ORE, BEOMHET
W (VD,VD/Vs, Q DBEIKE Y77 B 1.
BIFEFESC IO BRAUEHEORBEMEND S5,
CORDENTWEILEND S,
ZORDMETIVEREEN DL, BBLEE

bisnA N—Ta hEsEL T, BEBETIVTUX
L (Genetic Algorithm : GA) D#EAERSL /=,
GAR, EF I OER - TR - REZBRVIELITL,
EFNOESEEEZRRELDD, BEONME WEW
EFNAEELEETN HDOTHZ, TTICA—
Z bS5 7T, SKIPPY 70227 hDF—5
Pk D, KEEROK 20 BROBRNE T OHE
EETIVRESNTWS (Shibutani, et al., 1996) .

s
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B1 : B8R EE Von Frese et al. (1999) i
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AHETIE. ERAREORDICINET S EHEN
RZDOWT, GAZBALZ LY —N—B%1 > N—
ParikR&DSEEETTINERD, FEURET
OHIFBOEEX & Moho DR Z2E LD,

FA PRI O Moho DR
BB A TRD 5 /zMoho FOBRIZDNWT,
& B K (2-5km:
Transitional), #&/5 (5-10km: Broadening) @ 3
BREIZ AL 7. SYO (hAE TId TR Eid 38km 41
HEORZ CPPHRICED N (Transitional) ,
MAW TiZEREA 42km fHEIC v —TICH 0 #

¥ % — 7 (0-2km: Sharp) .

RSP ENT LAMEA S, £/ DRV TR, £F
HORE 38km fHEICR 5N, FOHREEFSYO IZ

13 FERHERIC AR 2 R SRR WY > M OLVER
H%RYT (Broadening) .

Zh 5% Von Frese et al. (1999) Ta > X1 )b
SINTVABRAERLT OB EREICI IR
& HEEHALDHEES N Moho mDEEITD
WTEDLETRRLAE. M1, BARERE
Von Frese et al. (1999) KB EIhTWBA~M
ETOHRE, K223, REEZIDEMoho |
DRSOV TRESRIZH > TRRALTNS, B
2k, SEESNEL -N—-BKA12N—T3a
CIEBRRIZ BITERECEANT Y EHBRL
HBEERT, HIZSYOPLPMSADHITIE, L —
N—BIEIZ K BERIT, TOMD 2 DDHEOHH
HsEEED I EMDN 5. TRVBAROKE X

BEWHEBRIZIZDERTHS (Sharp). VNDAT SIZETHMTRITERMLTWS, (E2)
50 T ! T 1 1 1 I I T I T T T 1 I I i
Comparison of Moho determinations
45
g _ ¢
;; 40 j{
£ |11 |t --
e T
[}
] % o ¢ i
£ ] 1
S 30 - - be
E a 0O O
E [e] ] . o a
® 25
E
7 o Refraction o n
= 20 0 Gravity
¢ RF o f
15 1 1 I 1 ] 1 1 1 ] 1 { L | i ] i 1
& g
[°) <
< ¢>,,; E o o E w g L g T — = X % z
o > 2
=
Station

— 159 —



JREIGGIR : SRR 5 38155
SRR LR THARRD S 54155
WT =R : RRXRAT - FRh S

I;%ﬁﬂﬁﬁ?aﬂ |
fesr125)

hi~kuyakusho-mae

THBER
Shimo- TREARR
Itabashi JR Itabashi

0 300 m Station

Itabashi ~kuyakusyo Shin-
-mae itabashi
WX BT Friis

Subway Mita-line

RE L#
i, T

.

EN TR MY T173-8515 MEEHHEXINE 1-9-10

Tel: 03-3962-4789, -3275 (HiER#HE) . 3962-4871 (HH) .
3962-8095 (ife - EPEA) . 3962-3619 (HAMKK) -
3962-4724 (FEERHET=FY WKL F-)

Fax: 03-3962-5741 (ih*E3t58)



