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

1. MENS
Antarctic Geodesy
4 WX
09:30—10:30 (60%3)
ER: WK X (EE)
2318 (EE)

il. EkehIrmn
Solld Geophysics
6 M
10:30—~12:00 (9043)
BE : AR (WX - hWET)
AN (WuH)

. XERFET7EE (1)
Archean Napier Complex (1)
58X
09:45—11:00 (75%})
ER : S (TRX-W)

X. K&ERRFU78%k (2)
Archean Napier Complex (2)
48
11:00-12:00 (60%})
B : X&¥— (ISw)

BX Lunch (12:00—13:00) |

BX Lunch (12:00—13:00)

. pEsimugnes ()
Geomorphology and Quaternary
Environmental Change (1)

2 WX
13:00—13:30 (304})
BE: F)N—E X - HhiRmm)

V. RX5—-HH
Introduction for Posters
19 WX
13:30—14:00 (30%})
BX : XN (EGHED

X. BREQRELINETIL—H (1)
Marine Geophysics and Antarctic Plate (1)
4 M
13:00—14:00 (6043)
BNk X (W
BRRSE (WeE)

Xi. BEORRLIMETL—+ (2)
Marine Geophysics and Antarctic Plate (2)
483
14:00—15:00 (6053)

.....................................................

BR : #OWX (ERTINX - RRAM)

V. sELBaEgREnes (2)

14:20—15:35 (75%3)
BE : =RXN (IS5

V. hELBERRRATR (3)
Geomorphology and Quaternary
Environmental Change (3)

5 M3
15:35—16:50 (755%)
EX : SKRN— (S5

Vi. MR Dr. D.H. Green
Special Lecture by Dr. D.H. Green
16:50—17:30 (404})

EX : \HEKR (K- =)

B  Conference Party  (17:40-19:00)

Geomorphology and Quaternary Xi. KARFLTEE (3)
En;ir.o;cmeml Change (2) Archean Napler Complex (3}

2 Mx
15:30—16:00 (3043)
BR : ARNE (BEX - 1)

. RER-SERER®
Proterozoic-Paleozoic Mobile Belts
6 ML
16:30—17:30 (9043)
BE: fE%EB (BaX - =)
BEMIT (M)
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Progromme for 19th NIPR Symposivm on Antarctic Geoscience, 1999

108148 (&K) 14 October (Thursday) 9:25~17:30

(09:25-09:30) #¥#¥
B EhRAAE

Opening Address

FREB

Director-General, National Institute of Polar Research T. Hirasawa

|. EEIM  Antmctic Geodesy

BEEK 75 GBEE) - LI585
Chairs: S. Aoki (NIPR) and K. Doi (NIPFH===4

1. (09:30-09:45) mEHEVLBIH

WK - muERTA)

prs=giil 4
B BNE
AL—7F)
EHBE
AR %
THE-B
On a geodetic solution of the SYW991 Antarctic VLBI experiment

Y. Fukuzaki
T. Jike

K. Shibuya
K. Takashima
K. Maruyama
A. lwata

M. Ishihara
K. Doi

2. (09:45-10:00)
EEEE
BA
By
H# R
EBEL
g ogil) i

(HhHF)
(B2 ER)
(B LibEERE)
(B L # 2ERR)
(B L ERR)
(3 8%)

{Geographical Survey Institute)
(Grad. Univ. Advanced Studies, NAO)
(NIPR)

(Geographical Survey Institute)
(Geographical Survey Institute)
(Geographical Survey Institute)
(Geographical Survey Instifute)
(NIPR)

RE . BRNEMTBAUSNAGPSLBERENTHOIE~ VY FEEBICDWT

(B HbER)
(HEsthr)

(B L hIRPR)
(BUXRXE - KiR)
(B RXE - KR
(@R

A preliminary report on coherent variations between SG and GPS

Y. Fukuzaki
S. Aoki

A. Yamada
Y. Tamura
T. Sato

K. Shibuya

P1915¢
2,117

(Geographical Survey Institute)

(NIPR)

{Geographical Survey Institute)

(National Astronomical Observatory, Mizusawa)
(National Astronomical Observatory, Mizusawa)

(NIPR)



3. (10:00-10:15)

4. (10:15-10:30)

S EEVLBIRER D R Hu W4T HE R
FREH (MK - B XXA)
Heng (B3t ¥)
NinzE— (RIXXA)
MEVLBRuS V-7
The geodetic analysis result of the Antarctica VLBI Experiment
T. Jike (Grad. Univ. Advanced Studies, NAO)
K. Shibuya (NIPR)
S. Manabe (National Astronomical Observatory)
The Antarctica VLBI Observation Group

HEBANEZROMRESL L UBIKADBH
#MwreA (RBX - B%¥)
WA (RAEX - B%)
Bl ¥  (WMEREHESsH)
amxtR (bR
WERE (BREtbF AV D)
Development of air-borne gravimeter and application to gravimetry in polar regions
J. Segawa (Tokai University)
S. Kusumoto (Tokai University)
H. Hasegawa  (Aero Asahi Corporation)
T. Ishihara (Geological Survey Institute)
K. Yamamoto (Tokimec Inc.)

. @& 3 Solid Geophysics

BR : AGRSR CEX - HBEDH - o (@hen
Chairs: A. Kubo (University of Tokyo, ERI) and K. Shibuya (NIPR)

5. (10:30-10:45)

6. (10:45—11:00)

FHRE EBRICH O BNEHOHRROEORR

SREK (H3eHt)

MERF (B HEF)
Time variation of detection capability for global earthquakes at Syowa Station associated
with the installation in new seismographic room

M. Kanao (NIPR)

K. Kaminuma (NIPR)

ERZRRER SENT -9 (CLIREBREBAUROERADRE DHR
SRHI (HBEF)
1R 3L (K - BASHr)
RERT (WX -8)
Estimation of Moho depth around the Soya Coast Region, East Antarctica, by broadband
reciever functions and the field gravity data
M. Kanao (NIPR)
H. Negishi (Kyoto University, DPRI)
Y. Tono (Kyoto University)

ii



7. (11:00-11:15)

8. (11:15-11:30)

9. (11:30—-11:45)

10. (11:45-12:00)

PNEORFAH RS EIIROTTREN
—#HRn (AKX - &)
AR R=X -2
1T]:: (RX -8
Inner core anisotropy and the possibility of the differential rotation
T. Isse (Kyoto University)
I. Nakanishi  (Kyoto University)
A. Yamada (Kyoto University)

BRNBEBICEFIRAHEOR—SUE—- a3 RE
INEENE) (Baff)

Polarization anomalies of surface waves at Syowa Station
R. Kobayashi (NIPR)

HEOHRREY - BRE - WREFBENSTYARETI I AN
FRRER (BEhHR)
A revaluation of the sesimicity in the Antarctic - From seismicity to
seismotectonics-
K. Kaminuma (NIPR)

a—/ViaIEE MR L TERMOFIRENY | RKMHBREHET Y > T/L0OR
%

ARER (RX - HREF)

Lol oot (RBHBE LR
Possibility of global non-stationary geodetic vertical motions: Effect on the postglacial
rebound modelling

A. Kubo (University of Tokyo, ERI)
T. Tanaka (Tono Research Institute of Earthquake Science)
+ <+« B® Lunch (12:00-13:00) =+ - - - -

M RAER (1) Geomorphology and Quatemary Environmental Change (1)

BER : F—E (bK - R
Chair: K. Hirakawa (Hokkaido University)

11. (13:00—-13:15) Late-Quaternary climatic transitions in the circum-Antarctic coastal zone

P.A. Berkman (The Ohio States University, USA)

12. (13:15-13:30) Annual to seasonal scaled isotope variation of Adanussium Colbecki: proxies of

environmental variability in Antarctic coastal waters
K.C. Lohmann (The University of Michigan, USA)
P.A. Berkman (The Ohio States University, USA)

iii



V. R24 ~BiBH Introduction for Posters

B U (B
Chair: H. Miura (NIPR)

P1—P19. (13:30—14:00) (BE : #%)

V. HESFRERIREE (2) Geomorphology and Environmentsl e (2

R =i (iten
Chair: H. Miura (NIPR)

13. (14:20—-14:35)

14. (14:35-14:50)

15. (14:50—15:05)

16. (15:05-15:20)

RAXFHE T O X ORE S HX- HROBSRCH T IMUT -5 OHR-
HEEm (RBK - shERE)

Rates and processes of periglacial mass movements: A review of field data
N. Matsuoka  (University of Tsukuba)

U=t UBD” UFr—FEY - T4N" OMEEREEKKERDN
12} €.

Eh—-BE (dtX - hERBRIAELF)

p ot A (LXK - ABRRIRTIE)
Richardson Till: its facies and the significance to the EAIS-fluctuation

K. Hirakawa (Hokkaido University)

T. Sawagaki  (Hokkaido University)

SUURTFEL it pSERENRLE Chamys DBE - RMAFER
DOFEKERERE (CBIML T -

BN (HEshET)

s (HRHhEF)
Chlamys-like scallop sampled from Langhovde, East Antarctica Implication for a
deglaciation during Miocene/Pliocene

K. Moriwaki  (NIPR)

H. Miura (NIPR)

EREBRED SHIEA S IVKAORRER

HiEpR® CREHEX - #)

RWEE (RBERX - B

P X (BX - FRUEL>H-)

r W (E#hER)

A (Bih )
Transition of diatom-flora, observed in the sediment core from the Lake West Ongul
O-ike, Antarctica

T. Iwasa (Kyoto University of Education)

T. Bando (Kyoto University of Education)

iv



T. Nakamura  (Nagoya University)
S. Imura (NIPR)
H. Kanda (NIPR)

17. (15:20—15:35) AHERRDICHIT 5 BAERMONEF

BREZ (BBX - 2I)
Stratigraphical study of the marine deposits around the Lake Hunazoko, Skarvsnes,
Antarctica

K. Seto (Shimane University)

18. (15:35—15:50) Origin of layerd diatom ooze from frontal zone in Bransfield Strait, Antarctic Peninsula:
Its paleoclimatic implications
H.I. Yoon (Polar Rresearch Center, Korean Ocean
Research and Development Institute)
Y.D. Kim (Polar Rresearch Center, Korean Ocean
Research and Development Institute)

Vl. L EURRIEERE (3) Geomorphology and Quatemary Environmental Change (3)

B FRE— (e
Chair: K. Moriwaki (NIPR)

19. (15:50—16:05) REEY 2V + - KL ABOREN KRB
nkEF (BEX - 2I)
HFs— (BiRX - BT)
T. M. Cronin  (US Geological Survey)
p:E= 3 114 (BEX - &)
Recent marine Ostracoda from Liitzow-Holm Bay, East Antarctica

M. Kato (Shizuoka University)
K. Seto (Shimane University)
T. M. Cronin (US Geological Survey)
N. Ikeya (Shizuoka University)

20. (16:05~-16:20) EEEY 2V - RILABLE T IREFGREMYDONERBE
MEEF (X -2I1)
EtEERX (iR
T. M. Cronin  (US Geological Survey)
pik=3 1 d (BEX - 2)
Ostracoda fauna from raised beach deposits along the east coast of Liitzow-Holm Bay,
East Antarctica
M. Kato (Shizuoka University)
A. Igarashi (NIPR)
T. M. Cronin  (US Geological Survey)
N. Ikeya (Shizuoka University)



21. (16:20-16:35) Ya v - KRIABRHBES S SBARFHRHERY I 7 PORKRATL L
smEEOBE
RtREx (e

Recovery of Holocene calcareous foraminiferal fauna from a core collected from the
Shirase Submarine Valley, Liitzow-Holm Bay, and its significance
A. Igarashi (NIPR)

22. (16:35-16:50) BEE_#HE Laternla dliptica DIFICBR S Wi REFBCEDORER - B5EMKK
DEESE
mess (WX - 2)
AAmE (BEX - H)
=R (b )
P.A. Berkman (The Ohio States Yniversity, USA)
K.C. Lohmann (The University of Michigan, USA)
Stable isotopic records from Antarctic Laternula ellipticd's shell-the history of meltwater

in Antarctica-
H. Wada (Shizuoka University)
T. Kawai (Shizuoka University)
H. Miura (NIPR)

P.A. Berkman (The Ohio States University, USA)
K.C. Lohmann (The University of Michigan, USA)

Vi, 4580838 Special Lecture by Dr. D.H. Green

B - S EME (tX - B)
Chair: K. Niida (Hokkaido University)

S. (16:50—-17:30)  Petrogenesis of the Ferrar-Tasmanian-Karoo continental tholeiite province-constraints and
models from experimental petrology
David H. Green (Director, Research School of Earth Science, The
Australian National University)

""" MPL  Conference Party (17:40—-19:00) =« - - - »
HRWM2PEMBEE  Lecture Room (2F)

vi



]

W, AaftFE7Es (1)

1 ¢ iday) 09:45~17:30

Archean Napier Complex (1)

R AR (TRA -2
Chair: Y. Hiroi (Chiba University)

23. (09:45-10:00)

24. (10:00-10:15)

25. (10:15-10:30)

Geochemistry of the orthopyroxene felsic gneiss from Mt. Riiser-Larsen in the
Napier Complex, East Antarctica

BRETF (RERX - B

FEF— (B )

BAMT (B3i)
Geochemistry of the orthopyroxene felsic gneiss from Mt. Riiser-Larsen in the Napier
Complex, East Antarctica

S. Suzuki (Grad. Univ. Advanced Studies, NIPR)

Y. Motoyoshi (NIPR)

K. Shiraishi ~ (NIPR)

AR -HBRUEOLE(LFHNERAGHERIOHEEINS T ETEGORBE
[5#-¥: 4

RIRXSA (BmX - H)

HHMA (Bmx - #)

BAREF (X - EHET)
Peak metamorphic temperature of the Napier Complex deduced from bulk rock and
pyroxene compositions of quartz-magnetite rocks

H. Ishizuka (Kochi University)

T. Yoshida (Kochi University)

S. Suzuki (Grad. Univ. Advanced Studies, NIPR)

TRBEENEFOLELLFENLMEHR N SHEENSFETEEAORS
ERUREE

RIFXB (BaxX - &)

LR PE:T: ] (WK - &)

BRET (BEFX - R
Peak metamorphic temperature of the Napier Complex deduced from bulk rock and
pyroxene compositions of meta-ultramafic rocks

H. Ishizuka  (Kochi University)

A. Nakamura (Kochi University)

S. Suzuki (Grad. Univ. Advanced Studies, NIPR)

26. (10:30-10:45) HEEF L7 EENT~ REAXICHIT 3 BB EERER

EFRE (WX - &)

wEE— (&)

BAmMA (X -3@)

E.S.Grew  (Univerity of Maine, USA)

vii



C.J. Carson  (Yale Univerity, USA)

D.J. Dunkley (BB DHBEFIE)
Ultra-high temperature metamorphism of Howard Hills in the Napier Complex, East
Antarctica

Y. Yoshimura (Kochi University)

Y. Motoyoshi (NIPR)

T. Miyamoto  (Kyushu University)

E.S. Grew (Univerity of Maine, USA)

C.J. Carson (Yale Univerity, USA)

D.J. Dunkley (Gamagorn Natural History Museum)

27. (10:45-11:00) Stability of F-phlogopite in UHT metamorphic rocks from the Napier
Complex: revisited
Y. Motoyoshi (NIPR)
B.J. Hensen (University of New South Wales, Australia)

X. X&afF 754 (2) Archean Napier Complex (2)

B RS ¥ (S
Chair Y. Motyosi (NIPR)

28. (11:00—11:15) REEI L YE~S K, McintyreB[CET 38T LIV LA#SREORE

BET TOHME

NERReE (RIRX - )

xEXF— (R HF)
High-pressure and high-temperature phase relations of aluminous orthopyroxene from
Mclntyre Island, Enderby Land, East Antarctica

T. Kawasaki  (Ehime University)

Y. Motoyoshi (NIPR)

29. (11:15-11:30) ABERTREAOMETIHN : FETEGEHIC
SBRT (RBFRX - R
Thermal modelling of ultrahigh-temperature metamorphism: implications for the Napier
Complex
T. Hokada (Grad. Univ. Advanced Studies, NIPR)

30. (11:30—11:45) Rb-Sr geochronology of alkali mela-syenite at Tonagh Island, East Antarctica: a highly
potassic rock intrusive into the Napier Complex
T. Miyamoto  (Kyushu University)
E.S. Grew (Univerity of Maine, USA)
J.W. Sheraton
D.J. Dunkley (Gamagori Natural History Museum)
C.J. Carson  (Yale Univerity, USA)
Y. Yoshimura (Kochi University)
Y. Motoyoshi  (NIPR)

vili



31. (11:45—12:00) The structural history of Skallevikhalsen, L tzow-Holm Complex, east Antarctica: a
sketch of a new synthesis
D.J. Dunkley (Gamagori Natural History Museum)
C.J. Carson (Yale Univerity, USA)
E.S. Grew (Univerity of Maine, USA)
Y. Motoyoshi (NIPR)
T. Miyamoto  (Kyushu University)
Y. Yoshimura (Kochi University)

----- BR Lunch (12:00—-13:00) - - - - -

X. O EEE IV — bk (1) Marine Geophysics and Antarctic Plate (1)

BE Mk R (EHE) - BAESE (@b
Chairs: M. Funaki (NIPR) and Y. Nogi (NIPR)

32. (13:00—-13:15) Variation of crustal structure beneath the Shackleton fracture zone along its strike at the
Antarctic-Scotia plate boundary near Elephant Island, Antarctic Peninsula
Y.D. Kim (Polar Rresearch Center, Korean Ocean
Research and Development Institute)

Y .K. Jin (Polar Rresearch Center, Korean Ocean
Research and Development Institute)
K.J. Kim (Polar Rresearch Center, Korean Ocean

Research and Development Institute)
33. (13:15-13:30) RAIAF7BAOWMBAIK
HARE (HEh )
RA. Livermore (REFEBHER)
Back-arc spreading at the East Scotia Ridge
Y. Nogi (NIPR)
R.A. Livermore (British Antarctic Survey)

34. (13:30—13:45) Paleomagnetism of volcanic rocks (24-30 Ma) from Kerguelen archipelago (Southem
Indian ocean)
H. Bemard (IPGP, Saint-Maur, France)
C. Pierre (ISTEEM, Montpellier, France)
P. Michel (ISTEEM, Montpellier, France)

35. (13:45-14:00) @A v K#TLS L BRTORBIEN (ODPLEG183T4)
FOBX (ERRI¥X - RIEAM)
ODP Leg1 83 MHARE—F
Preliminary results of ODP Leg183 at Kerguelen Plateau, South Indian Ocean
H. Inokuchi  (Himeji Institute of Technology)
Scientific Party of ODP Leg183

X



Xi. BEOHELCEE I — b (2) Marine Geophysics and Antarctic Plate (2)

BEE:FOMX (ERITRX - MREAM)
Chair: H. Inokuchi (Himeji Institute of Technology)

36. (14:00—14:15) MEBRBLASAASABDEREN/RVELAME
WFHEME LK -2
£y 9N LREERF - EXEL 9 )
tERE (LHBEREX - MRH)
Petrologic signature and up-lifting history of the Antarctic Seamount B peridotites
K. Niida (Hokkaido University)
M. Yuasa (Geological Survey Institute)
Y. Ikeda (Hokkaido University of Education)

37. (14:15-14:30) HEET —ERABRABIRICH(T S THISHED R RHRMBMIFHER
¥ L3Rk (€2F:: VNG
=1 ¥ 4 (hRBIEM)
Fii 5 (BRMIER)
NEER (hRERER)
LAITE LA (eRWIER)
BAEN (BHRaE)
N (RE2AE)
Geological and geophysical survey results of TH98 cruise around the Davis Sea, East
Antarctica
F. Murakami  (Japan National Oil Corporation)
T. Ishihara (Geological Survey Institute)
H. Katayama (Geological Survey Institute)
H. Oda (Geological Survey Institute)
K. Sugiyama  (Geological Survey Institute)
M. Fujimoto  (Japan National Oil Corporation)
H. Oda (Japan National Oil Corporation)

38. (14:30—-14:45) MM REI VY E—-BROBBAIMTRE
HFARME (B HhEr)
Vector magnetic anomalies in the Enderby Basin, Southern Indian Ocean
Y. Nogi (NIPR)

39. (14:45-15:00) BMESTONLRAYLSEORE
BAMs (Bha)
Shipboard observation in the Antarctic Ocean and the future plan
Y. Nogi (NIPR)



X, A&ftFE7EME (3) Archean Napier Complex (3)

BE: ARBE (BIEX - #7®)

Chair: T. Tsunogae (Shimane University)

40. (15:30—15:45) Granulite-facies Beryllium Pegmatites in the Napier Complex in Khmara and Amundsen
Bays, western Enderby Land, East Antarctica

E. S. Grew

J. Barbier

C. K. Shearer
J. W. Sheraton
K. Shiraishi
Y. Motoyoshi

(University of Maine, USA)
(McMaster University, Canada)
(University of New Mexico, USA)
(The Australian National Univeristy)
(NIPR)

(NIPR)

41. (15:45-16:00) ZFAVEVEABROSHULER. 01  2EFERUHRBLFHER LK

(BmX - 2)
(BERK - 1EER)

Diversity and origins of the Amundsen Dikes, part 1: bulk rocks and mineral

i1
AE%EB
BAREF
compositions
H. Ishizuka
S. Suzuki

(Kochi University)
{Grad. Univ. Advanced Studies, NIPR)

X, BER- HEREWE Proterozoic-Paleozoic Mobile Belts

B RERRE (BRK - - panfT (@iHh)

Chairs: H. Ishizuka (Kochi University) and K. Shiraishi (NIPR)

42. (16:00—16:15) Preliminary study of the Mefjell granitic complex in the Sgr-Rondane Mountain, East

Antarctica
Li Zilong
Y. Tainosho
M. Owada

(Kobe University)
(Kobe University)
(Yamaguchi University)

43. (16:15-16:30) REE, YaVax - RIVABGSLZSUICE—N - OV Y —RUBOXBRRRED

B3R - BREERAEEK
IE®N
/MUR RA
EFHERER
BTE ®

itk - I)

(BWX - ##H)

FaX - H)

(BX - EpRARE 9 —)

Carbon and oxygen stable isotopic compositions of marble layers in the Liitzow-Holm
Complex and Sgr-Rondane Mountain, East Antarctica

N. Tsuchiya
Y. Osanao
T. Shimura
M. Kusakabe

Xi

(Tohoku University)
(Okayama University)
(Niigata University)
(Okayama University)



44. (16:30—16:45) BMENLSHITY ROFER- -0 Y —XUHMOFERFEOHRP S-
HEMIT (RS HT)
C.M. Fanning (The Australian National Univeristy)
R.A. Amstrong (The Australian National Univeristy)
xEF— (BRsta)
Gondwana construction-Geochronology of the Sgr Rondane Mts-
K. Shiraishi  (NIPR)
C.M. Fanning (The Australian National UniveristyO
R.A. Armstrong (The Australian National Univeristy)
Y. Motoyoshi  (NIPR)

45. (16:45-17:00) W7 7V Hh, PHBRERF Y- E, VI/SHOMRETFI v oY T4

v
R K (BEREX - BWAMES)
# 7 (BEREX - B AMEE)
NMEFH— (RENSER)
S.T. Johnston (University of Durban-Westville,
South Africa)
S. McCourt  (University of Durban-Westville, South
Africa)
Geology and tectonic setting of the Tugela Terrane, Natal Belt, South Africa
M. Arima (Yokohama National University)
K. Tani (Yokohama National University)

S. Kawate (Musashi High Schoot)
S.T. Johnston (University of Durban-Westville, South Africa)
S. McCourt  (University of Durban-Westville, South Africa)

46. (17:00—17:15) W7 7Y AN, FRUT 52 RHROIEMERMDSr - NS Gk EEHAL
i U B (FHBX - MBBAREARE 5 -)
meREE  GFEKA - aRHE)
RFHRH (F&/X - B)
TE®RXS (®itx - I)
BRI (HBRHbHT)
Sr « Nd isotopic compositiond of granitic rocks in the Namaqualand, South Africa
M. Yuhara (Niigata University)
H. Kagami (Niigata University)
Y. Hiroi (Chiba University)
N. Tsuchiya (Tohoku University)
K. Shiraishi  (NIPR)

47. (17:15-17:30) 77U HBEEREICR\WHENZ - 3OERFN - BYFHFAR
[ &8 o (F3%X - H)
TEEX (Ritk - I)
KEF— (EHhER)
BaMnfT (B )
Some mineralogical and petrological new aspects in the high-grade metamorphic rocks
from South Africa
Y. Hiroi (Chiba University)

Xii



N. Tsuchiya (Tohoku University)
Y. Motoyoshi (NIPR)
K. Shiraishi (NIPR)

Xiil



RRI-ty3r (BEE: 8X)

Pl. XA, t—/O2 Y —XUBOTEHEROHBRLFOHR- HLBTR-
BEERBR (BFAX - REHYE)
BaRNTT (HEHa )
Bl (hRWEA - ALimEZAT)

Geochemical characteristics of granite rocks from the Sgr Rondane Mountains, East Antarctica -Rare elements-

Y. Tainosho  (Kobe University)
K. Shiraishi  (NIPR)
Y. Takahashi (Geological Survey Instituie)

P2. REE} L7 EGOERIEREAORMN : RFEI/070-T2BVWETFFA 2N D

FRUE

SEwT (BEFX - EHOE)

BAETF (RBERX - EHER)

rEX—- (b &F)
Timing of ultrahigh-temperature metamorphism of the Napier Complex, East Antarctica: monazite and zircon dating
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Estimation of Moho depth around the Soya Coast Region, East Antarctica,

by broadband reciever functions and the field gravity data
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INational Institute of Polar Research, 2D.P.R.1., Kyoto Univ., 3Faculty of Science, Kyoto Univ.
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Inner Core Anisotropy and the Possibility of the Differential Rotation
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Polarization anomalies of surface waves at Syowa station

Reiji Kobayashi
(National Institute of Polar Research)
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A revaluation of the seismicity in the Antarctic
- From seismicity to seismotectonics -
K. Kaminuma (National Institute of Polar Research)
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LATE-QUATERNARY CLIMATIC TRANSITIONS IN

THE CIRCUM-ANTARCTIC COASTAL ZONE

Paul Arthur Berkman, Byrd Polar Research Center
The Ohio State University, Columbus, OH 43210 U.S.A.
TEL: 614-292-3670 FAX: 614-292-4697 E-MAIL: PAUL+@osu.edu

Circumpolar deposits of Late-Quatemary
emerged marine macrofossils in Antarctic coastal
areas were assessed in relation to dynamics of the
continental ice-sheets and the global climate.
Radiocarbon ages of the macrofossils (which
were interpreted in view of the complexities of the
Antarctic marine radiocarbon reservoir and
resolution of this dating technique) show a
bimodal distribution. These data indicate that
marine  spedes were inhabiting coastal
environments from at least 35,000 to 20,000 yr
BP (Fig. 1), when extensive iceberg calving
creaed a 'meltwater lid' over the Southern Ocean.
Climatic warming also influenced the
disappearance of isolated ice caps in tropical and
temperate regions in both hemispheres during
Marine Isotope Stage 3.

Around Antarctica, the uniform absence of
emerged calcareous marine fossils from 20,000 to
approximately 8500 yr BP reflects the subsequent
environmental shift associated with the Last
Gladal Maximum. Between 8500 and 7000 yr
BP, calcareous marine fossils re-appeared in
emerged Antactic beaches with maximum
Holocene marine-limit elevations an order of
magnitude lower than in the Arctic. Together, the
circumpolar marine macrofossil data suggest that
deglacial dynamics of the Antarctic ice-sheet
margins were underway prior to the Last Gladal
Maximum.

In addition to their radiocarbon ages,
mollusc fossils from emerged beaches also
contain high-resolution records of environmental
variability in the circum-Antarctic coastal zone.
Along the southern Victoria Land coast, stable
isotope ratios in emerged scallop shells and
sediment stratigraphies indicate greaer sea-ice
coverage after the mid-Holocene. During the last
century, geochemical transects across scallop
shells reveal decadal warming and cooling periods
in the McMurdo Sound region that are comparable
to instrumentad meteorological records.  Over
various time and space scales, emerged
macrofossils are integral to interpreting the
environmental dynamics of the gladal-terrestrial-
marine transition zone around Antarctica during
the Late Quaternary.

FIGURE 1: Emerged marine fossil deposits
around Antarctica during the Late Quaternary.
From Berkman et al. (1998).
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1 2 ANNUAL TO SEASONAL SCALED ISOTOPE VARIATION OF

ADAMUSSIUM COLBECKI: PROXIES OF
ENVIRONMENTAL VARIABIITY IN ANTARCTIC
COASTAL WATERS

Kyger C Lohmann, Dept. Geolbgical Sciences
The University of Michigan, Ann Arbor, M1 48109-1063
TEL: 734-763-2298, E-M AIL: kacey @umich edu

Paul Arthur Berkman, By rd Polar Research Center
The Ohio State University, Columbus, OH 43210 U.SA.
TEL: 614-292-3670 FAX: 614-292-4697 E-M AIL: PAUL+@osu.edu

A high resolution study of carbon and
oxy gen isotope variation in shell of the marine
scallop, Adamussium colbecki, was undertaken
to evaluate the potential of this species as a
recorder of environmental conditions that have
existed in the coastal environments of
Antarctica. Based on growth band analysis and
tag and release studies, it has been determined
that individual shells preserve decade to century
long records. This, in combination with its high
abundance, circum-Antarctic distribution, and
occurrence in Holocene-aged deposits provides
a unique opportunity for the reconstruction of
such records with seasonal to annual resolution
for both historical and geological time periods.

This preliminary study is based on high
resolution sampling analysis of the sequence of
growth bands preserved in juvenile and adult
specimens collected from Explorer's Cove-
region. Shell carbonate from three juveniles was
analyzed for specimens collected in 1994.
These have oxy gen isotope values ranging from
+3.7 to +4.5 %o, a range that is compatible with
in situ observations in areas where bysally-
attached juveniles live exclusively below the
seasonal meltwater lens (>25m). This contrasts
with adult specimens that detach and
commonly migrate to shallower waters (<15m)
where they more variable conditions and the
seasonal influx of meltwaters.

One adult specimen was examined in
detail. This specimen was tagged, measured and
released in 1986 and then recaptured in 1994.
Based on growth band analysis of the additional

2.2mm of shell growth that developed during
this 8 year period, the shell of this specimen is
interpreted to preserve a geochemical record
spanning at least the last 50 years of this
century. The juvenile growth stage, prior to the
onset of reproductive maturity, is marked by
enriched oxygen isotope values (+3.8 to +4.5
permil) similar to values observed for the live-
collected juveniles. In contrast, the shell
representing the adult growth is comparatively
more negative (+4.2 to +3.2 permil) and exhibits
a high degree of variation across annual and
seasonal scales. The time series of oxygen
isotope values suggests that the coastal marine
environment at Explorer's Cove experienced a
cooling period from circa 1950 to 1970,
followed by a period of warmer seawater
temperatures with more glacial meltwater input
through the late 1980's. Such interpretations
are supported by inferred lake levels and air
temperature profiles in the Dry Valleys.

The results of this study demonstrate
that examination of longlived specimens
collected from circum-Antarctic sites can
provide records for the reconstruction of the
environmental variability, on seasonal, decadal
and century scales, that have existed in the
Antarctic coast region during the 20th century.
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Rates and processes of periglacial mass movements: A review of field data
Norikazu Matsuoka (institute of Geoscience, University of Tsukuba)

1. FCHIZ

WA - MRS TRBEN, MEedic
bloTERATIEDIZ, &l - BigoIE
KL O ZBEH/E ST IEER 0t
ATHDH. i, tHBEBORRL L THE
T AR R M (O - BB OB
HBEL, BEORBESEKEAEETLT S
HODEBEELRY B, 0L ) REBEAND,
HERK EO4sOEGHIRICB T AHETE X
DBBEIT—# #RIEL, [ERENSTHBEH
O - X S IR EICIRIETTRE
WOWTOF M T 72,

XD, ATFOFREZHH L 7.
KEER  FEHKRE (MAAT) , ®LE¥
A7, BeRKIHE - MARRE (D, £7ixD) .
HEER :: REOBDEE (V) , BBRR
vE (D) , REBEEE (V) , TERL
BREER, MEoRRASBRE. B
HXiL, BHE2 V-7 (NIC) , BEA#HEY o
A r7Y—7 (DFC) , FEAKET DR 7
Yy—7 (AFC) , Y= U777 ar (GF),
77 7% PL) 258U (Fig 1) .

2. RIEEGLBENERE - kX (Fig.2)
BT — & AR &l - B EE i
"y, BT RV, FEE MK T
KEBHENREL, LI DFCRNICREH
JE A SR ARV E R S L SR T Y, A8
100 emyr! OF—F—i2@#ET 3. —F, XAHK
TR T A WIS AR IER OB 5 D E
BgmML, Vi 10°myr! E/hE0B D,

DREVERBBENNEET 5. HIFEED
BRL 25V, bARAREHIRTRE W, 2
L, RAREEESERC/DSVERBREL T
i, V, Vg &biT/h&Ewn,

BERAEEX, BERARLHE (—%
12, -5°C<MAAT<-3°C) 75 Zfisk + il
(MAAT >-3°C) 122 Tk, D, 2% 1 m 248
ZBEFTHH 50 cm THEITH LR B, Zh
X, BEEEETRICE B TTRAR
WL, TARV U ABREHIZERTEEDT
HB. —F, ANAR—LVEEO LR SR
WAKAE T (MAAT<-5°C) Ti%, D, I
FBRBE (D) ITEV. Ihik, ZHMEHE
WCEVBEBESRICLT A AV ANREL,
PL # A 7OBEMBEZ VLT WD EELZDL
.

L7=doT, THBENEE - BEENIT,
E& LTARAFRLTORE, BERMBROY A,
MRMEBOEIIEGETD VR 5.

3. THBBOERL LTHET SRR

SRR BE T D MRE R Bt IL Y Y
7 rvary a7 THS. Ik, EE
BHRBOLRBEWEOE LTIz T LB
HERBAMTAIEDICALS THEHED -
K] LLTCEREND. BEIHENRKEL
Th, —E2EM - WE»L R 58 Tike
TD7RREELCW. vy T oklEE H) X
D \ZHETEL, —R%IZ D, 25 H, OB/ IMEIZ RS
3% (Fig. 3) . T4bb, nv/70&FH I
BB LW BEEROBIZEL 2V ) 5.



1. Diurnal freezing: Needle ice

2, Dlurnal freezing: Ice lenses 1

Needle ice creep (NIC) Diurnal frost creep (DFC)

3. Seasonal freezing:

4. Seasonal freezing:
One-sided freezing

Two-sided freezing

Fig. 1 Types of frost heaving

and resulting soil movement.

Annual frost creep (AFC) Plug flow (PL)

or Gelifluction (GF)
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Richardson Till : its facies and significance to the EAIS-fluctuation

1. FANE

BI A —tE—=5 8, U—eItuEda
OIBIITAHBICEL — 2V ENNA N> T 5,
ZDEV—VRETLAT D) —BETREHEEY D
BF, BHEZHRTZIENTES. Yoshida &
Moriwaki ( 1983 ), Hayashi (1990 )3 & U*Aniva
(1990) BEL—VREE—EI I UEEEOK
A%, REEKEKREDO—HIVRLEKRTOLS b
OEHEUTHRL. Havashi (1990) i3z 2T
K+ O RBHZ LD THREMEY 2RO,
Richardson Clay EMEAT, #ELVWERETS 2.
19964ELAR, THEEER) VY X 717 OE &L
PRI E—-SEALSE—] WETEIN, §TR
JARE38K « 39K + A0RIZBWT Z OO K45
e - B EREE, WHENKRTINTY
5. EELY, JARESLORRIC 1 HOREOHR %
205N, H¥N2~3 TS -0, REHEE
BHRTHIENTEE, ZOHR, UFr—RV >
¥+ BOBERF - BT DWT, Hayashi (1990) @3
BITIMAT, FizREFEEBR L. SEALFGTEOE
Kl L0, EESOBEEEREZRTERIDIEICR
bz EEZTWEN, Takada et al. (1998) DFE
BERZE, NROBESWTHD, BATOEREL
FRECHEEL TS EIEEZRN. EEHC OFRIC
BLTH, YRFOHESCERORENS, BT
TR TIEH AN, SBROERICHETI-DICERE
FELOAAPERLTBIECT S,

2. BEHORE

REHRE2EENCEEDD EROLDIR
5. Hi)—FRBEETIE, HU—ENSH5~6mLE
DB Fr—RYUHLE a2 B MWHBHL
ETFESENcBHOMEREY 18, a3E) Kk
nTns,

THDa3BREZ1~1.2mT, £10~30 cmO A
ELED, WEELBRWLIVNBTHS. >
W~ HEWICIES I FNRETS. 2, BT

Kazuomi HIRAKAWA & Takanobu SAWAGAKI
(Environmental Earth Sci., Hokkaido Univ.)

Wiy, BERRD ohD. AR, B8l
IR0, BRNERD D WIIKFEBRIZE -2
SWTWial. a2f@ (Richardson Clay)iZ,
Hayashi (1990) D& D B0, EXEH1~1.3 m
T, KT HROBHEZEL, L£¥ 40~50 cm) 0
BA5WEHEREATHLDIZHL, TH (70 cm) 13#F
BERLAHZBRITANUCBHORCLREIMT
i, Zoa2BIEROEE*SDE bz, FR
CEBLTWS.

alBIIEX15mEETHD, ROAOAEESD
M~ IV NEBT, a2B0OXKERL2BEL L TK
BIZEDIATVWS., i, 20T, #ikkik
NWLAERBIRELLEELTYS. alBla2BLoD
R, FREGZRET 2 &5 WERHZRWL.

HUtoal~a3BidRmELs S ERWLIICRA
LEMTARE (1)) THRENTHS., FHOA
BEOEXE, 2T, mBECTELRLR, £
L, U —RBETERICERINZEZDTH-
T, BRIEIROEREIDOEZ D15 mELEEH - 721
BN,

3. ERBIVEETZHE

1. KiEHEHOMR T Ot 2R 285
al~a3@IiEWTF1I) (BB OoRrhofETH
5. a2, TRbEVnhYAs)Fv—RY K+ E
i, KERMEOBWICBWTERENZEEDNS.

B LalBOYIMEZ M S BBNKKOREI LD
25, BET0a2B 3 EAEBENKATH W
DIFREELIN? allBita2E@h s BERARE
2O TIIEREENICBRINZEALSNBEICD
Mhbh 5T, 2BREORGBEZZEICHVAALT
W5, alBIcR 5N a2 BIREORMBEOI DA
L, alE LERET A KEOER FicBnT
HUZ &, Thbbal BEKEFICBITS
deformation layer & U TEBRENIZZ %R,
HKERO2E LB B2 LEBERLTHD
EWHWR, BEROBF - BHZEZ<F>T0n20

— 920 —



i, a2 B0 AB L ER S TWERDEERS, )
Fy— RV T BICEOLN %38, algs k<
IR EETS0N, BRCREORENHN, X
7o, EEANCHRDaZBICEDNSE ZEMDL . KIE
EDdebris ice rich layeri#ifil T % % WIREM 2 RETd
ZRENDSB. HAIWE, alBEFO DTV
OEFZEFEL <HETNE, deformation layer &
BOBHEMEINENI DV THLRINTESL EEX
505,

2. REEKKRZEE & DOREMR

Zwartz et al. (1998) 131 —&IL ) iz hn
T, EHS00 m{HEEEIZ, LIS Tk RE
MOF LRI &, IHREAUKRNC B 2B
W< BEREL W EMS, U=V It
IR 500 m (HEE TREEKKRICELN I Z & %R
L7z, ZTOBRIZDWTIE, BRELTWARWDY, &
KRB ZM<RBLTWS. ZOEXRHKEL
W, VFvy—RY BB ECEBLES00m OE

XOKRENRB LT &5, L, UFvy—
Ry ¥ RBOEERHETEITE LD TR
72<, JBE 500 mDXKKICEAHENIM M- 2 &
Z Z N,

3. BF

EBHEOMNBETHH)~0FATIE, EL—2FE
IZ3~A mOBEENRSND.

Aniya (1990 ) & Hayashi (1990) 3 Z 0SS EE
WKEIWT, HEKAIOY —IFIEL— %R
L, REEKKREOEL— 28> TILEKANTE
ELZELE, LML, R LEEYFr—RY
UHLTBRELUENERD L TOREE S ICII
B, BOWURENCET2ERIE <k, 7T
sbhb, LEROHEBMOEFEICEL T, [LEKRO
TillZEETHNHELRZY. INSEFTNT—ETH
0, TNTKEER T IV LKA F 1 JEE
EEZBRETHSD.
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Chlamys -like scallop sampled from Langhovde, East Antarctica:
Implication for a deglaciation during Miocene/Pliocene

TERR T L B R O VUK TR S ) U A
DFFENE S N Marcer, 1972) . RSN —REHE
YT OPliocene DA FLR D S YD T « 3 )V RERIE
WEEINT (Webb, 1972) S, #YHER OBEMK
KEREEEIZDNWT, MRT 2200 BMNKLL
T &7~ (Denton ef al., 1984; Webb et al., 1984;
Clapperton & Sugden, 1990; Webb & Harwood, 1991).
BAE TR, REEKEIIMiocene 3 LI, LFEL
THEL TE-ET5RM &, Pliocene £TIX 51
Iy T ARBENEROE L TWE &5 B8N
3L TVy5 (Wilson, 1995).

Denton, Marchant, Sugden @27 )l — 3. #HRAE
¥ K S 1 N L — BDH RO i m iR 15
KR A in situ THBRHAGHIICRFEINTVWS E
LT, FOYAFPASERD 5 Z O #igid Miocene ¥ T
D15 Ma Sl EREHROBHBRIBETIC H> THE
2L LR <, /o TEEBEXKKIIBRELIZZER
CHETEE LUTHEELTERLMF OB TS

(#] : Sugden et al., 1995; Marchant ef al., 1996) . O
WD K Bl THE 2R L TW5 Barrett ZH0E
T5 70— RESHS #EInEEra 28
DHERYRT > Fa s THOBOEENSEBED
MBI TWS (] : Barrett et al., 1992, 1997) .

Da W « RIVABHEN SR, ZhETZO
RETCBMTEIMREIE S RTORD S R,
JARESTO EHWE T, SOUVRTITFELZMOB
FERONEH 0.7 m B 5., Adamussium (IR B RS
TFTROEVNEBAMERIEN. e M TH L
& Z A, Chlamys (Zygochlamys) T# % Z & MIZIFH
EinER-T (K1) . A TIRD 5.
Pliocene LARTOREEH S N=OTHET 5.

BWEBZ S DOChlamys DERREL. BED
EEBAETIOBKELD B (0°C to <3°C:
Prentice etal., 1993) TH o EZBEZENTNS.

Chlamys 2B E T 581X, THRETHEHBET
(23 (K2 . BB, TR v —
RAILEAMER. U v UBHE) H»oHREINT
BD, ThTNOBECEENSMEAHRICES

Kiichi MORIWAKI and Hideki MIURA (NIPR)

£ R RS ETo XA OKAr 1 -

CAYASER, B OST R ERRENE SN

TWb (Leckie & Webb, 1979; Pickard ef al., 1988;

Bitkenmajer et al., 1991; Prentice ef al., 1993; Gazdzicki

& Webb, 1996 72 & ) . Jonkers (1998) I3 ZH 5 &K

DEHITEEDT !

a) Scallop Hill Formation (¥ 77 ¥ — R A{L#14): Late
Pliocene, 2.6-2.4 Ma

b) Cockburn Island Fommation (Cockbum 5 ): Late
Pliocene, ¢. 3 Ma

¢) Marine Plain strata (Vestold Hills) and Prospect Mesa
Gravel (Wright Valley): Early Pliocene, 4.2-3.5 Ma

d) Hobbs Glacier Fomnation and Fiordo Belén deposits
(James Ross ): Late Miocene, 9.9-6.8 Ma

¢) Polonez Cove Fommation (King George /& ). Late
Oligocene-Early Miocene, 29-22.6 Ma

52 R TF TR 7z Chlamys i X IR I #
L TWESOT, ZhE2FTHERRBRZATY
v, UL, EFEMEENTETHERLEZE
BTH-oTH., HBFEIRIONETHDEEZLSD
MFZ YT, Pliocene BARTIC 5 > /R TF LD Bl
TEMNEN > T EEBKRT 5.

HHEEN 1998) 1% RIU SR TFhe.
BE OB IR AR L R\ Hiatella BO SR
EEDMBEHRELE. ZOREBSDBHEMELED
DEASNERBFILOAETHS. BHEMORER
ERATH SN, COHRBENEETLE GERS
N5XKEHE) BRI TRAREINTWEZEERL
TW%. FEEOHiatella BOERBERICDWTIE, 7
U YEBEBROF A —F7 2 An5, Hiatella B%
B W#H4 LU 7/~ Badin & Chepaljiga (1989) 12
Miocene EHEFE L. WO WAKRRBELD 5~7°C
BEhofz&ELTWA, I AWEDODSDP: site 270 or 272
@37 H DOMiocene Y E D 5 S Hiatella BAHE X
nTwass5Lln.

Ua Wit « RILABHED 555 N-HEHE,
EEBFHNTHS. SREEERELEREOR
DT ES T, BRLSBERIOBEENHBINS.
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Transition of diatom-flora, observed in the sediment core
from the Lake West Ongul O-ike, Antarctica.
OTomomi IWASA, Tadashi BANDO (Kyoto Univ. of Education), Toshio NAKAMURA
(Nagoya Univ. ), Satoshi IMURA & Hiroshi KANDA (NIPR)

[. BL®IC

Jawa « RIVABHFIZIET > VIV
BE2IILCD, SR TF, AHWNTARA,
ARN—VRBREDBEENH S, BZABITII%E
BOWBIABIEL TWABN, T bid, g
. KEE. KK, KEREDET, RITEHH
RBREZREMEL TWD R, 1977) . 51,
NS OB OMER. B SEIc
AETLEEREEEOUIERO—D &
TW3, ¥, ZOHEDOEFEHEOKEN
BA2m AiEEND ZEMBHET S &, B8
DKEN 3m b HIUL. HE D HAE T DA T
I ZBMEFMEIIER OCUL B =Nns 2 &
a5, MHICERTHEREICE ST, BMED
R R TR ESICRIFoOEERE S
5, WEOMP TIEEICATE U dideonT
HIERICHER L T <, R EEO/NSRZD
£ D A BEAKIIE T, R TR K & A
HEVSEBRENABSNRNEZD, BIEOEY
WM EICZ O DEKBIZEFEL T
EPHOICHKTEHZ&IChsd, LENR-T, &
D& D Iz r A O HEREYI. SR TS R
BEZOEERMLEDBD KRBT THS,

AW TIE. HEMEERTH D005,
FRICHSSEHICTER 5 2 &ic U7z, By
WHERESI P IC B W T BB A I I
KHl-0, BEREAMELTLERVIERAS
NTND, RIOBIRAERY b OEEHDLE
. TOWMBEOREREMEIIKMRLEDD &
D TWBIRTTH D, Fxid. JARE-37 IZ&-
T 1995 48 12 A S 1997 4E 1 B I THREY
NIRRT DS 6, it > 7L
Kith (1) OH > TNESE, A TIVK
HOWEMN S ORE, KOO KR
BREDRBEEEDOHEHSMITEH I 5
HTz,

0. FEB LT E ik

1. EA 7k (1)

BRI L D) 2 kmBEIZALIE T 5. BIREH
1 11m. KZ X# 400m X 200m OFEHIZE N
CUNEEBRRKOMTH S, w6t 7K
WO WA 13m T, JEAH % K 15~30m £
DEBMNSBARICHENTED., B, kK
DEBEHEEZTD Z &7, KOMERIIE
FEOM. RU T MREENS OME KIS N
TW3, Y2 A)UFthoiFiEh iz T, #
WRIES a7 Y2 75— (B THRIEH
77e

2. FEKIE

BoN-HEHEEY 2713, BARHFRE
MEBEZAVWTEIITOEINGIEN, F
DINF —INHE SN, Fi-. BiEfTS 14C
Bk sEREbER N, I702ER
360 nm T - 7= A%, 320 mnLAiRIZW e & B 78,
T 2 M L CEEEMTIE 320 mnlliRIZ DWW
TOHMTONZ, 10mBEIcTIoHaIN=a7on
--#Rid, KMnO, fafk ks L R HCL Tl
W%, HEEMHTHAATL NS —RELT
Pleurax I THAIN, &BOHEEMERK
i, 200 MR OREELE RIZHEONTNWDSE, &5
I, 37D 9 s DNTH UC I X BAEH]
i (AMS NEERH &R Z2iro7,

. H#RBLUER

1. IIHMITBLITERNE (K2)

37 OMEWTHE T, FEARMITITRER G SR
BEADT I FHBREICEIL TS, T5IT.
0.1 mmbA F OB RENHET 50 & 0.2 b
DLW N T S E A HIT R
NG BN — 2 oiBTHIEDHTED, TD
KO EAN NG — F, OWIE (T - W
TEHL - A K — L 2K OKHEMY Y O



RELERTTOHMBTES, BA IV K
TEHLNZATHICHER I N2 2 IR
2,122 T, 1mmdH7/=0 OEE T 28I 6.7 &z
B, BN TIE 1mdp7/2D 15~18 1T L
7z, E7/=. 100 mm., 170 mm. 240 e KX 300
un{F I R (F v v ) AIEEL
TWB I ERbhoT-,

UC Iz & BEMHEEN S, B EE (0~10 nn)
T 1,580+60 yrBP, 300~310 mn®J& T 3,680
+70 yrBP, #REHERA O T8 (310~320 nm)
Tid 4,940+ 90 yrBP & WO FERAEH SN,
EOBMNEHITHML TWB Z M5 EHF N
k,1995) W ERE LTS, UL, 3
F ¥ & 11C FAEA TS U TWRWE 3 03
WRABNDZ &, HMOE HE 1FEEEZS
FERETIET 2 8 (2,122) EFEBEOHENRORES-
D (2,360 ) BHHTERWI ERENS, £
WEBETDZETEL W, BEHEMOS
FHKIE, REZ0b 0L DL AR
~HUBRWEEOAEERETEEZ KL IZHO
EBHTWS, K (B Z2BAEEOE
B, EBIZIIEDOE S BDTH - =0T,
GDOETALHTH S,

2. ERdEMEET (B4 3)

B EE (0mm) 75 20 mn I &I EERERERE AL
ERANEER, WA T KRS 310 mk
D LEoBERERL 2T, 12 Amphora
veneta DT A KEHERENKRET 545
THHTENDM->T, . 310~320 inDfE
PICHERR S NS H B, MR ERE LT
H 55 Nitszchia curta = N. obliquecostata
REDWHERTHIRIN TV, ZThenl &
M5, WA 2 F)V KT 310 mmDEN RS
72X (4,940+90 yrBP) F T3 & Dadt-
TW=AS, 300~310 mndD BN IERR X NG

(8,680 70 yrBP) 1Zid#Em 55T LT
WiEEZoN5, T7bb4 1,300 EDHHIC
P > TIIVRKIDR AR Z o 7o SRR TE
5, GG SRR B2 T IIVEDOET
YW HEERK 10m DL F O 1258 gk g O 17
TEMHONTH D ETHW|E ORI - A5
1998) &b —-HT 5,

Fir, TIFRITICE O F Y v TOEEDNHE
XN/~ 100 nm. 170~180 anffile T3, EEsERE
FERRIZ & LB 2 2R TN B 2 &M

B S M2 72, 100 mnftifi O & Tlid Navicula
sp. 1 #%,180 mn{-1i5 Tld Achnanthes kryophira
WAL, EbICESREER S, HEREERDS
ETHEDRBEOLITS I F NI -2
HRKBINTNBEEZZENS,

Navicula sp. 113, 84 > 7))V KiEL O b=
Ao, kTS LIFLIERESNTWS

(55,1974 ; Oguni & Takahashi, 1989)
ZERERBMP AN -V KM THEHMRE
N5 Chfe -Il, REX) ZEMSHETS &,
AR ZOMBICILKEFTLTHnSHDEED
N5, £, B3 ELE#HETTES B0, 11C
UM & FES R RS0 S I B &L £ 2,000
fERTIZ Navicula sp. 1 DA HIZhF #2804
U, TORENEHAEETHEL TWSHDEE
AbNB,

HIHSMOWIESERE a7 hIid, wA Y
NRMOIT W THEEETH >~ Amphora
veneta DT & A EHBIR T > > T Navicula
sp. 1 . Hantzschia amphioxys. Stauroneis
anceps MEE L TWb, —F4, A h—L > Kith
DM A TIE, HF I KD H D EEn
Ko HBAEBR O TVnS, IS 0T
. M (1977) KB KERET S DI,
pH (3 A7 — L 2 KM@ Wl % )98, s
BESDIER L TWS, 5%, HEOBK
FOWREITIZED L D BRERBEEENPNNTND
DO, KiFTOEBBCHHEOF L E LR
BRBEEZTHER N,

V. 513k
WE 18- MERE - AT 19740 WS
WV KME DT . iR
50 : 35-39.
VIR « SRR 1998, ROTMERE DM
WM © 15 S Nz LA O 14C 4
{{—JARE-35 (1993-94) O&EK—. Rt

B 42: 151-167.

Jif Bih-— 1996, &i%:. 253 pp. A alK
PR, wal

FURAEAR 1977 MRHASE Oy Sz

{FTET A0 —RIGHEIRIZDWT. 3
MR 58 :  43-62.
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Stratigraphical study of the marine deposits around the Lake Hunazoko,

Skarvsnes, Antarctica

AHNT AR A OFHEM B 3R B R
S5h, W OIhDHLTERBENTONTVS (F

M, 1970 :Omoto, 1977 ;)1 -#2Hi, 1998 72&) .

FORR, 1 DRIEME FH, 1970) 2RE, =#H
HERTERENESN TS, £l - B (1998)
Tid, AEME L DOWERAERM S S E SN TN BIER
EA% 5000 FELREIZR> TWABZENS, Thidbit
AL DBKOEANBNEZEZERL TS £
ORERE X, JARE3S TIIMERE L OERAERY
EHMCRELERZ2IT-o 2. AT, TOHE
Ko THESN-HEBYOEREEHLZRLEED
MCERRE (AMS 1) #RZ2HV, BFRUER
BEIZOWTRH L.

FHEML, EHINMKDOK 6 BERTHEMT, €
OBKEIBE T 23mTH 5. Lidlo THHERSE
UTHERTZ2%EBYIE, @ T hIBEICHD,
BRRBZEDTERWHEREYTH 5. AEMOILHE
ST, WAD SHAK L T B HKIZ L - THIED
BREIN, LBWBRSICHEBMERRTIENTE
5. WREREYT, AEICH > TIREHTICHERL T
WBEITHEM, ERICK > THFERICEVWARS
h3.

OEMER (BE T 23~15m) OHA
SIFRESHEEHRENEST, PaLd 5 KO
WKDOR W —XRBEEHEY (S1~S58) . ¥
ERTRUEAVELAERSNT, B
Adamussium colbecki BEHT 5. TABERIZRS
N5 Sl & S2 Eid, BHEMLERERT Laternula
elliptica U —RIDLBERE SN 5. Eh s OBED
L. elliptica DERBERRIcLNE, FhEhdk
% 5000 #EFT& 4500 FRiZRLUE. PAHEETIR
16cm BEOEEEESHHERE (SM1 B) NRLN

K. Seto (Shimane Univ.)

5. BWERBMEL SR TH TS DILENEHRL, 0O
LELSRAESINEERIBLE 2500 FFiTH -
oo EAIERTIE Uy TN 20BN 5 RYE
NESBENEHITELTS.

@ HER (BE-15~-10m) O
TR IIEE 2k LiEEREBbhs8 N
WRYNRASNS. TOEMIZIIT I FR2ESHNHE
BARSH, DLy 2 HOBKOBRWIIL—XTL
WEEHRY (Sa, SbE) . Sa& SbEiR, S1&S2
BEEEL, ThEOREED L elliptica DERRE
HRBIZEIFARZEREEZRLTHS. ERERLD
i oBETIIERWERERT L elliptica 213U
», 2 OLANEHTHHEE (SMa @) RS
h3. 20RO L elliptica  SPIE S H-ERIT
BXE 2600 A THo /2. FO LA TIIRDOHEEL
FFHBETHD, LEBOEEMEREZRT L
elliptica DILEPEHT 5.

@EMER (BEH-5~0m) OHIX
WEE A ST HHMEY THEES N, £RREERER
T L. elliptica DEERN 7 BHELL LR 503, FAL
TR~ PR ERT, L EBVRNDE R
RO, ZOBEORB ~PRDICEEND L elliptica
RBEE 5500 fERIER L. O LI, T
BREEZM4L, EALITEN - THRALT 5 —BOHR
a2y bR END. FDIy hEBRDELNSS
EHIERET 2 EMRH 5. THOREI=Y b
L. elliptica 3B KT 3200 EFIERL, BEMOH
1=y b L elliptica i3 B &% 2900 4R ERL
7=

INSITHETV THHEM FD OB 2 HE L
Fe. BXE 6000 AN S 3500 FalE TIE, WA



BOHAROHEBRERITHRART, BRIIEMLRRO
A EPMESOMROMICH O, ENLIR TSR
BRSHELE. ERERCERENSIPBIR, A -
LK D BREBEM O EBINTELELBEDNS. 2D
72, S1 & SaM, S2 & Sh ERIFKMWHEEAT
BLNESDS. 3500 EFIH S 2500 FRIETIE, &
MNEBOHATE EBARTSZ. Ry bty
SDBRLGNBZ ERENSRLFRRLETEZ &
PO, NS REEBREBRDEL NS LEELTHE
BLTOWAZEAHEEIND. RRIIHAEER DN
EPRREOBROMICZH 2 L Bbh 30, ThLE
THHEEMI LA SHBEL T, Sk
Ui, HRGEEIEEIOES, DHRBIHRL
LB, ¥, RSO TIIRILESR
LNSNEMER A TRELEERARShRVL. &
EROHALSENRERERARNED RV &
EERT 5 EPEEO ML EEEROMAOM
CEBRR PRI, HENMEETERNWRETS-
EZEERBL TS SRR ORI TIRENDIE
DHBYIIHTER I N TN, 2500 F5T A IR
AR OHER SEM R OHROMICB D, L
EROHATRAROERBELRT. BEROH
RTRBUCERRESEHET 5. CHhUROERRIS
ETERV, EAEE OHATHERN 5 ANRAHER
BENEELTWS. Uy TAR—IDBREINTL
BZERRLERERLEWI EMS, ZOBEDR
SNHERIZIBTTREMISBREINTHAEEER
5h5.

FHEEHLE 2 IZ 3 VT B 5EHT BENERR HERRY) D BARASE R
THEHN, SEORETHMEROHAL S ZOME
TOZRFHE L TRBHC S ERENES N,
ZDERMENE SN L elliptica DEEL D X 5T
THRICHEREBYNRASNB T EMG, DL D
6000 ELARRICHR LAY Z &2z b, TN - B

(1998) HHEH L T\ 3T 0 iXHREDONRME M
Y& OHERBMBEROERIBE->TEL. 958, &5
MR OREE E THREIL, RMbaiioninid,
FOEFTLITHESTEENDS.
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ORIGIN OF LAYERED DIATOM OOZE FROM FRONTAL ZONE

IN BRANSFIELD STRAIT, ANTARCTIC PENINSULA
: ITS PALEOCLIMATIC IMPLICATIONS

Ho Il Yoon and Yeadong Kim (KORDI)

As a major zone of primary production around
Antarctic Peninsula, Bransfield Strait continues to be
the focus of modemn and geological oceanic and
climatic processes. Bransfield Strait, a deep (up to
2500 m depth), back-arc basin, not only lacks fluvial
discharge systems where sediments are washed as
they enter the marine environment but receives only
minor amounts of terrigenous sediments except for
ice-rafting and ice marginal dumping. It is a region of
strong climatic variations, extensive winter sea ice
and mean summer temperatures of less than 0°C.
Modern sedimentation under such regime is therefore
dominantly biogenic. Sediment trap and biological
oceanographic studies reveal that the flux of biogenic
sediment components into the deep-sea is highly
episodic and is tightly coupled to surface ocean
processes of primary production.

Recent results of two sediment cores from the
western and central basins in Bransfield Strait have
shown remarkably laminated diatom ooze intervals at
alevel of 230-250 cm and 310-315 cm, respectively,
containing relatively high concentrations of organic
than 1.5%

Reexamination of a core from the eastern basin

matter  (more organic  carbon).
confirms the occurrence of similar laminated diatom
ooze through the whole core. These units are often
loosely described as 'laminated diatom ooze (LDO)
although they usually consist of interbedded massive
muds with varying contents of biogenic silica and/or
organic carbon and differ mainly in color.

Many studies for the formation of LDO ascribed to
the results of inhibition of benthos by low
concentrations of dissolved oxygen either in anoxic

silted basins or beneath zones of strong upwelling,

where an oxygen minimum layer intersects the shelf
or slope have been reported in many places, i.e. Only
a few examples of laminated diatomaceous sediments
from open marine environments (such as eastern
equatorial Pacific Ocean and equatorial Atlantic) have
been investigated in detail. In this study, we provide
an outline of the main modes of preserving diatom
ooze laminae at a frontal zone in Bransfield Strait of
Antarctic Peninsula and to suggest a model for the
deposition of the ooze at this condition.
Palaeontological inspection of the two sediment
cores from western and central basins of Bransfield
Strait reveals intervals of a pure, near-monospecific
diatom laminae alternating with a lithogenic laminae
composed of a mixed diatom assemblage at the base
of the cores. This laminated biosiliceous interval is
characterized by abundance of organic carbon,
biogenic silica as well as considerable preservation of
sulfide  sulfur.

interpretation equates such kind of organic-rich

Conventional  sedimentological

laminated sediment with bottom water anoxia,
creating anoxic conditions for the preservation of
organic components as well as exclusion of
bioturbating. Low sulfate concentration in this
interval supports development of anoxia during
deposition of LDO. However, the negative
relationship of the organic carbon and sulfate contents
seems to be in contradiction to the result of normal
sulfate reduction, in which sulfate reduction usually
corresponds to decrease in organic content.
Consequently, it is inferred that sulfate reduction
during deposition of 1.DO was partly taking place but
could not control organic carbon preservation in this
How then can

interval. this icreased organic

— 29 —



component be explained? It may be suggested that
increased diatom flux, as opposed to anoxia during
deposition, would lead to the observed high organic

content in the LDO interval.

— 30 —



19

mEEET (FFEAF)

Thomas M. Cronin (7 A1) JIHIE

HEMY 2 - BRIV LIBOB AN HEHE
- (BARKE)
FREFT)

- Mz (B R

Recent marine ostracoda from Liitzow-Holm Bay, East Antarctica
Masako Kato (Shizuoka Univ.), Koji Seto (Shimane Univ.),
Thomas M. Cronin (USGS), Noriyuki Ikeya (Shizuoka Univ.)

1. IZU®IC
BKEIZBT NS (FRE) OMKIZ HM.S.
Fr LTy —EONEICHBES. Brady (1880) 13
B TR I NNV LV #ERLUFY), 7
WEUF U mOEERBNS 56 f (735§ ©
MRERR L. BEAERRICD W TIIEEE
B3 —RY¥UrREd, BENMBRECET
AHFIR INETIZ 20 WULAHEZTN TN S,

¥z, FRAFRHBETH D) 2V 3 - RIVLABH S,

JARE? TR I N | RERBN LB NENE
1 2 #EIC DWW, Hanai (1961) D5 EZEMRRFFEN
H5.

EEFFEIED 2V 4 - IV LABEBRERTHERI N

0" E
o* /
ad YN
6%0 . S\“«X
— ElEHRER 180"

55 MOEERBICE DV TV S, £iBIcEENns
NMHREEHLSNCT D & EBICHERTZRS,
KFEC R DN BRMOHEEZRD . Nk hE
M5 R AR O W R & it & i U THR
L7z,

2. R

AR THE > LERERENI, D ERKARKICK
0 JARE-2 (1957-58) TR I N 2V % « FIL A
O K 350-830m) 6 ikl (Uchio,
1960) &, 2) WF#ETIZL D JARE-38 (1997-98)T
Bl E N Rl R0 RS ORI 10-300m) 49 Hhg
DB (EF, 1999MS) TH 5. s OEEHIT
EENANBHETRET S LRI RHBR & &
SEEBFENTVEN, ZOBMKITER (AK
Hi%) OHOBEMNSRD. SHEOEHRRAGKIT
WHEAZED T 1g H7-0 172 RN S 100g H720 1
EEETHEICZ o ThRDOEEDENHS.
NEONBRITISE 76 8 (k27 8 46 8) ITH
B FEENE

3. TR & B KIE
ENE () JEOEBKENTERDE, Z
DOIRITBT B HBRITIE 3 DOEBKEXD
#HrlEns.
1) JKEEK) 100m LUK : % < OFUBHE 2 ORI
BEN, FEEHBOKERD 100m LURICERD
M ERD. R Anwarcriloxoconcha
frigida, Australicythere polylyca, Austrotrachyleberis

antarctica, Cativella bensoni, Patagonacythere
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longiducta armtarctica, Semicytherura notalis,
Cytheropteron (Loxoreticulatum) fallax 12 ETH 5.
2) /K 100-300m : A B53AiA 300m £1iL 2 TR
EThfEIT 16 b, EHEDLEL, FENR
T & U T Antarctiloxoconcha frigida,

Austrotrachyleberis antarctica, Australicythere polylyca,

Krithe sp. 1, Microcythere sp. 1 3T HN 5.

3) KR 300m LAVE : Z DIKIEEE TR, 5k

MICABSMEFHORIIEEAERL. FHEE

LTI Palmoconcha sp. 1 3BT 5N 5.

RO BEEMRITKER 100m & 300m 1L %
BEBELUTRESRERD. $IT300m LEETNLIER
TOHEMBROBVWIRDHETHSD. ZhoDH
FHBEOHEEIZ OMBOKRICRIEN TS &
EZZ2oNn5. BB, KE 300m LURICIIAKIE -1.8°C,
HBIBE 33.8-34.2% DEAMRAEEK(ASW) (Ushio et al.,

1993) NFEAE L, 7K 700~1500m 1Z137KiR 0.5-1.4°C,

HIBE 34.6-34.72% O FEBEHEEK (CDW) (Takizawa
etal, 1992) DEET D, EmKELZ B 300~

700m OKZFEIZAKIE - HBE & BICHEARDOHED
BMEERTCENHERIN TS (Ushio, 1993).

R BRI R 2R EAEED 5 115 KE 300m
DEFIL ASW OERFEIICHIEL TS,

4. NHHOEHR

HEE g b0 OERBEERE (BEE TR
EZNBHENE. F (Eo2DEMW~F 2 TRL )
DHEREWIIAKIE 100m LLROBEBINL <, Hedreoh
EOHWHEY N 525 200 hb 5T, MEEO
EHRITHE®RMEZ N, E28E8 AL~
RR—= ANy #F) OREHIKE 100m SIEDHE
%<, RETHMNICHIID ST, MHHOE
HEMEEGI DR, iz, IS QRSO PRI
(F—t Mg OHEBIINMHROERENEL<
Wi, Z ORI O HERYITEEHRERIC HS B
MeRIH, HEHORGENEETHLRE, B
MTBICHZBE T THEL - I EEEI NS,

5. MW HROBEMRHT
HEHE < EHEFKDHZ Y 100m LLEOREHT

DWTHEMR & OB HEE R, £k

DOEHEERKDOZ W (1B 720 30 fEELL L) 11

B AW THERITET > /2. BHUKAE 5% %%

729 28 FEF Qmode 7 T AY —HHTIC LD,

3DOHENKFIEN.

TR (FOMD 2 5KD 1 10-13m DERBRTEY
BEPREFEL <D<, EFITBIRD Rk EE
INSTR 0, Semicytherura notalis 1 EANEIEM HEY
WWHEHT 5.

OHE (EoDFWO 1R KE77.5m, &9
BAEL, V¥ - BEIURERE»sR20,
Echinocythereis sp. (Briggs Ir., 1978) 1 BN FIE M
HENCEHT .

I #E (FOWERW =L oDERNS AR —1L
ANTTO 8 BB 1K 20.7-75.5m DABT,
SEEYRISLBRNIDE L, BERRDN 5720,
Antarctiloxoconcha frigida, Cativella bensoni,
Patagonacythere longiducta antarctica, Australicythere

polylyca, Austrotrachyleberis antarctica IME 5T 5.
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Ostracode fauna from raised beach deposits along the east coast of

Litzow-Holm Bay, East Antarctica
Masako Kato (Shizuoka Univ.), Atsuo Igarashi (NIPR),
Thomas M. Cronin (USGS), Noriyuki Ikeya (Shizuoka Univ.)

1. XU®IC

BB AERREBONMERE (P38 BT M
7213 Miiller(1908)LA3KEY 30 WOBENH 5. T
T, KEGIBOEEBERERY & ZD{aNER
BEROTMRZTHEDD, Uavs - FILVAE
BizB aHgEi 2. AT, Uavs oK
W ABROEEBERERYPICEEN S NMBREC
DN, EHEOSBEFNMAETD E&BICHE
BT E{T- /. TORE, ERYOCHBIUT 2
JESEERMEERENBREERNSHES
NoMEEARELELE. 3510, BESLICER
RIS BN REORNE 2B W TR O RiE
IR OHBREICDNWTERLE.

39- 30 E

r ss-ﬁ 00°s Qg | ¢ Ongul Tslands

Langhovde
Breidvagnipa

Skarvsnes

s

)
Skallen

RIS | o

2. REBLUHHEYOER

TR TH - - ERERERYIE, Rt )
EBMSSTRTTF - TIAR—T =)0 AH)
TARA « AH—V O REDEHED, JARE33
(1991-93) IZBWTAHTEBERNEEL 2 39 5E
(Igarashi, 1997MS) M55, TS OHEREYOE
RIS FRILAICLS CHERENSKEL 2 DI
Sens. Wb, 1) EEATIVE~T 2 TRT
FALER D HERIMIE 33-42ka (Pleistocene) %, F/- 2)
5T RT TR~ AN — L 2 OHREYIL 3.0-7.7ka
(Holocene)# 7/R3" (Igarashi et al., 1995; Miura et al.,
1998) . LU, CHERBIE T 33-42ka #RLIZH
BO>5, 2 7RTTHEO—BOREHIF U <
B{iEalcLs7 2 /B2 (eFERAIEICE 2 &,
33-42ka KD HESITHWEN (Pliocene?) ERIET
BT ENREINTVS (HHEIEH, 1998) .

3. fER
9 RAEILD BEISEBONMERENRE I N
D55, 20 A LEOEHBEERZRD 16 EHID
WTREEMT (Q-mode cluster analysis) ZfTWMVRETL
TR, LWTFD 4 DO REEE (a, b, ILID A%
R o,
IaB# (5 V7RT7FHED 2 /K
Hemicythere sp. ($1#8) MBS L, REEELT
Leptocythere sp. (¥1¥E)
megalodiscus & FEHT 5.
Ib BE FHEF L INVEBITS VIV RTTH
D 73K . Hemicythere sp. (BiFh) 2MESL,
PEJERE & U T Patagonacythere longiducta antarctica,
Semicytherura notalis #FEHT 5.
NEE AHNTAZAD 6 RE : Xestoleberis
sp. 1 2B L, ¢8R & U T Xestoleberis sp. 2,

, Meridionalicythere



Xestoleberis sp. 3, Xestoleberis sp. 4 BX U
Patagonacythere longiducta anlarctica, Semicytherura
cf. costellata EFEHT 5.

I FE AH—L 201D
longiducta antarctica \E 5 L, Cativella bensoni 7%

HEBELUTERTS.

: Patagonacythere

4. BER

CUEMRMETIE, BILEEBIRFED Ia, Ib BT 33-
42ka (# Pleistocene) ZRIDITH LT, BEHE
BB o) 10, 10 RE4R1Z 3.0-7.7ka (Holocene) % 7R9 .
Lo T CHERBIZERL, 4 DOREIIRFANIZD

FEHEMICORRS 2 DTN —TRESENS.

ZOHb a BEICELTE, TIJBERAE
DFEREM S 33-42ka K DB O HNER
(Pliocene?) DOBETIIRWHhEWHEIND. L #

EMSEHL, b BEICITEL L7\ Leptocythere sp.

(H7#8) 13, Szczechura et al. (1996)IT & V) Weptocythere
sp.& L CHEEB¥ER R Y 7 /N— > ED Pliocene @
& Pecten BEEBINOHESNZDOTHD, INX
TOEZA, ZOEHEHIE—ORETHS. £
72, HUWAEPMRIFIT > TWARWAE,

(Leptocythere sp.) & TGEERNIZESELT S REA R K
W7 LI (52-55° S)® Carmen Silva J& (Miocene)
MHEH LTS (Echevarrfa, 1987) . LAED I &
M5, Ta BFEIT Pliocene DFE TH 2 nJREMED E
EBAD. ZHUL, 7 UBERMERKRICEDL
HE TN THD.

Ia, b HETHICESL L, IL I HECIE2<EL
L 72\ Hemicythere sp. (#if8) &, Briggs (1978) I
& U Hemicythere taeniata taeniata {not H. t. t.) & LT
## McMurdo Sound @ Taylor J& {Pleistocene) M5
NG XN TWS, Hemicythere taeniata taeniata

(Hemicythere sp. (Hif) L& TIAH 20PN TH
5) 1, EEREBICEBRELZNWS, 74—
>REEERE, FUBEERE, KRR IR
B4 L TWD (Skogsberg, 1928; Hartmann, 1962;
Whatley et al., 1987, 1995, 1997) .

ILI BEEICEST S 7TEI) Y4+ - RIVAE
BEOEHMHMEYPICOEET D I ENHEEINT
W5, i, 0 HEICEBRT S Xestoleberis BV,
MmN S# T LMOSHEBENAERTDES. &
EOERRNRED S I HRORIPRITEHEEORE

THo I ENEHENS.

5. SHORHE

1) BEMOFMZ M EFIRGTPLETH 5.
2) R OB EHEREYH N S LHON TR T
TINTVWBDOT (INEEEH, 1999) , ZHhs &fka
HELIOIDHEMZLR - REAPKRETH 5.
A EBEE L LER R RSB E IO R TE
MIMEER) - E(LEWICE DT 20 ENH B,
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Recovery of Holocene calcareous foraminiferal fauna from a core collected from

the Shirase Submarine Valley, Liitzow-Holm Bay, and its significance

Atsuo Igarashi (Natl Inst. Polar Res.)

1. BB

EEE, Vavsr - FLVLAEIIBWTIARE 2 X
DRI S N7 EREEERED A B L R
a7HEBERANC, STRAALRILAICET W
HEIE Y - SeR I B A EBRNBERBEOE TS
BT Az iTo T 5,

INEFETOREICLY, BEESES (5 7F
TFEH -, TIA RS =—I%, AHNT AR
R, AA—L V) OEFHREEEDERY»S, B
JREEEFLRBESBO SN, FLTC, St
BT A BEEEBIGRETORKRBE FiLALREE
BOEFIE, BN EET 2 ABEEK (CDW)
O EBEHFES 2B - ZEEHEBIBENOTEAD, K
ELEHELTWADTHZVREORSEEF T T
(H+HE, 1997)

ShEEE, ERKEEAKRIET AHMT, HiEE
ESD OIS Ny I 7120w T, EGE
BOWE (AMSHE) 2L B e RFERE &,
BILBCAHEODH 2T o7, TOERTBET
5.

2. AWREEHE®

BAMERFEMREEDS L CELBRGAT IV o
Fa o 7EENE, JARE-22 (1980-82) 12k o T, T~
FRTTFVEHE 40 km P& O HERES (Station
code: 81-110402 ; KE 778 m ) 6, LA 2T T —
DA Ty FarI—izk RS FEES
EOSTIZHVE ETOM, a7 FERFEEINT
Wz, a7Rid35cem, 2aT7REIE46cm THoi:.

a7EBE, BHEREEE, KBHLS THNAD -
T1em EEIESE Lz, R FERBEC,
FED S 22-23,44-45 cm OHEREW % FVv 7o, HREYW
HIZETNAAEBY» SHEREVCRREIN. B
%1 - H%EE, Beta Analytic Inc. \ZIKFEL 7=, FILED
Wriziz, ®BH 5 0-1, 4-5, 10-11, 15-16, 20-21, 25-26,
30-31, 35-36, 41-42, 45-46 cm DET 10 BHEDHEREY %

R/, HEs, wREsflEk, REEELSK
ft &, 250-mesh (614m opening) O & THEH L 7.
T SRR, SR T T 300Gk HRICEE R
B L, ErREEL:.

3. BR

E=Lic]
0-42 cm . Olive gray sandy silt—silt
43-46 cm © Dark gray sandy silt—silt
Thb, SRMIZEBHE. BFEREIBD TEY. 15

cm DIET, BEmm~1ecm BEOERZ TG,

BT R R EAR

22-23 cm : 616050 yr BP

44-45 cm : 765050 yr BP
Thb, MEMEEDL, Ny 77592 FHIE, 8°C
HWEEIT->TW5,

BILAHE

TTEHETELT, 148 15 EOREEA LRI,
32 )8 48 MOAIREAILBILAAER L 7.

FERBEIIBVWTAREAILRO GO 5841, »
Thb 9 %R THor, a7z BLT, Bl
BIUHBHORNEZERS ) OEBEAIC,
REGEAI AN Zh ol BB 7 T0h7:
h O EEEEIL, #3000~4000 Th o7z,

AREAILRIC BN TR S BRI, REED
Neogloboguadrina pachyderma (Ehrenberg) 'C, 7 &
FELTHEVOEELED D, i\ TESZIRIC,
JEHE D Epistominella exigua (Brady), Alabaminella
weddellensis (Earland), Nonionella sp. A., Cibicides
refulgens Montfort, Bulimina aculeata d'Orbigny,
Nonionella iridea Heron-Allen and Earland,
Globocassidulina biora (Crespin), Ehrenbergina glabra
Heron-Allen and Earland 7%, 2 7&@f 2@ U TERL
TEHRYT 5.



4. 8B

B R RN

HEFEY) a0 7 D14CEMRMEIZE L T reservoir effect
WIEE* R 51213, REHEYOEMRTHE,
HEVIIMFRNCHET A LA L BN S,
Lo L, FHcllEsh-RBE/_EIE, REY
VI LABTOFNIIERT, ABETOESLDE
PREWZ EXFMSN (B 21 Domack, 1992; Licht et
al,, 1996) , ZOERE LTCHEBRORZENETOH
Tw5 (Domack, 1992) . $7z, #HEEIZ X AT
W, 12037 TEBE TOUEBENLETHS.
SEBSNZ 2 DOEREISEESNDLITER
BOEAAEIL, #4640 ETH A, Lo L LLEb»
b, TOFRBEMEE reservoireffect DFIEME & LT
ZOFIRBTL2OIIMESH A Y. Lo THE
BT, a70E0EMRBERET L LIIHET
HbE., LhL, i lba7HERDERD 8000
ERABRA W LRI TH S,

HILHTEE

FEHE (1997) &, EBATE-aT7TOREHEY
POBEE - AIKEEILHRORES > S, EARAO
JKEE 400 m BITRICRFTH R REED VY T L OBEE
BErfie Lz, 2L C, BEY  GKEFILEOR
EAMIERE, o722 0 ThRBMICHEKT
HolZl bhs, TOBREERITHEORIEISIE
EEL L e h ot e L.

SEOGHITIE, ZOBBERELD DIZERIC
EWKEPSEBONL, 122 bbT, GIKEER
L a7eE 5B CEEICERLAZLIE, B
FIIBWTHBEBESHIZE, REILVY Y L2
FIL72k8A, HEBALUEL CEEL TV 2L
PEMAITE. FLTC, POHEIEFHTREZ LM,
B oaculeata 33 7 22 B U CEBRLTERLAZ L
Thrb, ZORI, ERETIICOW & DEVEIES
RENTWAE (] 21X Mackensen et al., 1990; Ishman
and Domack, 1994) . Z 0%, BidE&oRBHEREY
(KiE 350-1900 m) A HEH L (Uchio, 1960) , ¥
HAR (1997) oM sk — VBES Ok
683 m) DITHLLIITERLTERL TV,

Plbde, BARICAERED - T 8000 £, KEEH
NS A EEFI L 7S D CDW A%, HIRIRES T %
TEFEESBRICHAL TV A DB T oND,
IR, EZHHEIZAYD COW DAL » TEHELR
BEFBOOh, FIUEILHROBEELL L
EWIHETE (1997) OEHEY, LN#EILLLT
%,

FEFIC BT 2 BoBE — BIGEA
EREORERBEEBYFORMMATIRE TIC
g S W F it OB R FEMRME Miura et al.,
1998) 1220V T, FELGHTHOLN LTI EHWVE
fREOEE, HOZHMB~OBE —#EILEROES
AT EEZONS. BEMICIEHVIEIZ, 2A0LT
AXA (89ka) , AH—VL ¥ - AHLE—=I )&
v (718ka) , T RTTFH—FE - TIAK—F
Z—s% (6-Tka) , TV FRTFIE - HEA LTI
B (5-6ka) DERENFDHONL., ZDEIX, B
FVEBEGERICEL L, F0%B4icdtlL
BIEESRENEICHEE AT Two 2 2 LR RT
LRSS, DL, EFICA) CDW ik o T
BERIBEIED SN W) RBUICHAfT 5.

5. 4HRORE

BHRANO CDW AL, BEOBENRELE AL
T5L0LLT, BEELLDELTHNESITORS.
L L, BLEESDEDOEREBEERY TRDOON
7o LGM Ll of FLREEE (AR, 1997) o3,
Z 0 CDW MABE TP LIZ v, RE#Eo%
KhEHH LR EEREY, BANICHEET
BIENRITONG, #0702, BE,LIR
CELBBRBRBEE TR AN T HHRBY 27 %3
WY 2N LEE LS.

E: N5

SEODKEIT IZH D, E L EHEE R
E-HESL, R TEE SRR L T
P, ZZIREVWHEERR LW

51/ 3T

Domack, E.W., 1992: Antarct. Jour. U.S., 27, 63-64.

AHEER, 1997 E1THEEBE D ¥R T L5E
HEE, 58—359.

Ishman, S.E., Domack, E.-W., 1994: Mar.
Micropaleontol., 24, 119-155.

Licht, K.J., Jennings, A.E., Andrews, J.T., Williams,
K.M., 1996: Geology, 24, 223-226.

Mackensen, A., Grobe, H., Kuhn, G., Fiitterer, D.K.,
1990: Mar. Micropaleontol., 16, 241-283.

Miura, H., Maemoku, H., Igarashi, A., Moriwaki, K.,
1998: Spec. Map Ser. NIPR, 6.

Uchio, T., 1960: Spec. Publ. Seto Mar. Biol. Lab., 12, 1-
20.

36 —



22 WHWE B H Laternula clliptica DRIWHESINALLEFEMEO L H-FHO M

KK FE S
fm #H# ! me WE! - =W %#2 Paul Berkmann®!, and

Kyger C Lohmann"

Stable isotopic records from Antarctic Laternula elliptica's shell

-the history of meltwater in Antarctica-

1) Department of Biology and Geosciences, Shizuoka University, Shizuoka 422-8529

2)National Institute of Polar Research, Itabashi, Tokyo,
3)Institute Byrd Porlar Research Centre, Ohio State Univeristy, Columbus, Ohio

4) Department of Geological Sciences, University of Michigann, Ann Arbor, Michigan

HBEEMOFERBOMERM AL, £ RBIE
BMOKBEBAKDOBMEEBRIC L > TRT B,
MHEIE TIEKEDR KK (meltwater) DEE
Hb 3. BkkoMEREEL (6 180f)
i -30~-60% Tdh 5. KiE OCHE DK &
T TITHA L OMERMLAERIE 180
fEii#5% (PDB) &% %,
WEOBIZAERL TYLIEYATELAKOR
sribENBRERUALLrHMELTCESRS
WADBERMCALKO ML, Bikko
BASNDRADHEBOENLE AL LT E
5,
Laternula elliptica
FHOXRBILSECAEABLTY 2 S KRN
A FFTHAHICBET A KRB TH 5.
AHN (1994) 12k 2 L, DB, KiE6 ~Tm
O3 OmMBEBIIM»TTHEELTHSE, WY
MEWISHELT, Y47+ 2 E WL T,
BAETBRVAALALY ZHRBT L. F {04
MEEBH»S 5 0cmBl LOFRESTHEIFELTW S
EEDLNTW S (HARDY, 1972)4%, & v ¥
Va- VB TURHEBMNEFFCOBER SR, KE
THLLAEW > TRECFELH > T L.

ARIF T fE >/ Laternula elliptica &, B
E2l%k, tEOBKEERTHL, RED L.
elliptica 3, B8 0 AlE7FI / RNEIIBW T,
EMLABETHL., —F, {LERED L.
elliptica WML T, BHENEDESTH

B9V VRTTTRRULIY Y T AMTH D,
L. elliptica » 14c# 4t

BRI LLBE 03,5007 4,0004E §1(3. 57 4ka) &
46,000 E MR (46ka) T RT20NERIE LR
Tw5h.
MED L. elliptica O B#H DR 5
FEHCRELLEEIONRDED I
HHMEMICBoT, AROPREFICLITTS
Bopfirsiiz—~golsRLTwa, B
REOREF BB >TEAM IcmEy D&
Lo TTI20HF A7 VI bhi., S5
MEBDLY A2 MHIh, T~8EKDOEEH
RO, Aoz ER. ABT
BOMA» e AEBRERBE > T, 6 Pew
EARBEIELZ> T HBY»H D (F1).
HRffiohehoMoadti7ay 7 &
L, 870y 7l Ao 2 BADKER (6
~8K) oA v s — DT FEORIKICEEZX
h, Rkt emE L, s 18ofiIclmLT
TUy e, WHLZBME (B EHE
i) ods eHFBowohrsi (R2) .
3.5ka~4ka DEMRERT L. clliptica
» A#itA

CORBOKEFMEE> TAROERED
WeMiktkoTorTay yichidh, BHRXRT
Do 3CHEHED L. elliptica ERL &5
K43, 5% ~+ 1% DEXIY, KEFHILH -
T#HELCHoTwD. s180fiicowtid, B
MEMEIBEDLD (+4~5%) L0 b, »i



=z 80 T T T T T
2 sofb o . 3

> R ° ° o o] L4

E E ° ° 18
~ 4.0 [ 610 A
e} E 3
= 3.0 3
© S ]
% 20 F A a3
F s 1iC ]
£ 10k a a3
ok ;
00 3
-1.0 E ( L 1 1 1 1 3

1 2 3 4 6 7

Number of cyclic pattern of shell surface

Growing direction ——————2»
® 1 EET Y/ B TR W BED Laternula elliptica

(SUM-HM-W0001) RE&ZHOREFHICH > TOR
* - BEREGEH DL,

NBVWETHE0~+2.5% DHWHEHOMEZE D %

HOBEL > TWw L FHA2D 3.

46ka¥* RYL. elliptica® A®IL A
46ka% Y L. elliptica ® B#ALHE
(SUM-MB-W0006™8) X, #IEB» HiIRET

ABTTILHP»OBRIZRs T T, %

OPDHEF EEECRBURAMALEREL L.

HEOHRB LEE
FHBMICEELL 75TF4 0 OB%E -
REBRMAELLICOWVT

RO I ICHBZPREO K EHR O HKE 2
Bz METE, REHRHOBERMAERL
rRREEDIENFNTEL, RERMAKLI
DWVTIL, BRERNMAEL IS TR EHITK
EWnZ g ho i,

ABROBEICH) KEENLELEDH

BEBIVCABELLELHET A M-
T, 2~3%0HET s 3cHIrBRI LTS,
WAL T BB, L. elliptica RET A
Lo THoORIE(HF TERLTY
BIEIIHELTVWAZDEEDRS,
MBI L. elliptica ~DIKEKEDRLK
KoE B

homERMLALORBEEERBEOH &
REBRPOEMTRL TV THRENGV,
BrERUEALEORRIHE ) EILIESUM-MB-
W0003 OL. elliptica D34, o ‘Bomou

6~0 F T T T T T T T
=~ b
m F . 8 130
g 504 9800°s* e, .°
> o
% 40 } o . [ o © . o L
o ;
= 30 A A
«© : Aapta v
L] F a8 .ﬁ vy ; V' v7
20 ¢ v v v
¢ i v
~ 1.0 5 e
0.0 [
1.0 1 | 1 |
2 3 4

Number of cyclic pattern of shell surface
growing direction ————»

B2 @ox@s s/ ~BTERE B D Laternula
elliptica (SUM-HM-W0001) AREREOEHELER
TREORE - MERNA Lo,

RUEMTERDAEA~5FEEHH T, 0% 056

3% EVIEETHENLTYS, BEoRH I

Boh%d{ T, SUM-MB-W0003 ® AL D

BREMNTTBEVIEDNPL, TOLERR

PR SN 7:3.5ka~4kaD B DIERD 5 H4

~SERICHT T, BRERMABLFRNYIZESL

LZoltlbtziRlLTwh.,

KEKBANMY DAL (TTITFA L) LD

BMOBERMLESNEROBEKRFEE2SL I,

Bi3% oMMIcHYEE LTI2COXKBOEEL

ot ithds, LAL,IOEIRKRER

BELAE, BEOMBHEEHLBRIB TR
H B, 3.5ka~4ka KBV TL#ITHh

ot EZ LN,

— %, R ICE Wl O KE D BlK K AT K
WRALLEEZDE, FORBIL > TiE 3
b DEEFERNUEEOLB I+ 5 TH 5. KK
DEkAD o 180 % -30% LEEL T, Bk
AKOBEFELEviAD s 180 (0%
SMOW) & 0C 8 CHRMNAKEHN b & T
BERD TI5TFA4 L 0o 180E®s% L
BB ENS, XEBAICHT ARKKDRA
DEELT S, EHROBKOERIETH LR
DEICHRD, (1-X) X 5(%) + X X (-
30(%)) = ko o 1801
{tAE# 3.5kalLE -1 OBEFRCLALLIZ0~+3
% LWL DT, TORICY T TEHE
T5HE, ToRZOTEME I EKIZRIKK

38 —



HAISNA—trbh BRALTNT, RT3
EEBINEDERRALTWE, EHRBEK
B 58—t b Bilholtbwnw) o &z
A

EHICLIIANGBEHORE

HE OeE 1T A7 VORMNEROE SR
i3, & JTuv s JTEkilidoE Nk LB
NhHbH, ABROBRERVALOELTRELE
{ETiE %<, L. elliptica ® LB F DK
OBERLEAEARPFELLEL TCVWD EHEET
Wi, L. elliptica DHBREOM & EOKIZ
FOHBRIFEBL TV EREZRT. kBT
» ZSUM-MB-W0003 O EEIZIEMAERL T
Wl iRk D, SUM-MB-W0003 D& L
TWARIEMOBRERMNEEHEIKRKEL, 20
BEEAMEZRLEFSLHBEIZI%BE O
ERRCLLBERVELOEVFERL TN S
ZERRL L.

W3, 22070y 2@%. 50370
YIEDEMERY T v ETVEE R
MELLDTH2, COBERCAKILDE
bz, @R Todk & Bk ko 372 E
BERLTWRELEILR, SHICEHRE
DEIBEDBISZOBLELYREL 2
CEDBRLETHS ),

zone123

6.00 r T T T T T T ]
5.00 F ]
@ 400 F Carbon ]
[a) ’ Y ]
< f &0 B g ]
0 200 F o . 3

= g ER e M o
S 100k ® ] I M ° 1
> 1LOU egh o PLTY o ]
© e o #% v
0.00 r ~ one season B
Y one season E

-1.00 b ] 1 ] I ] I

0 10 20 30 40 50 60 70

= 3 Line number

A& 3.5ka-4ka & 46ka DKK OB M
ionw T

B, To3.5ka~4kaDBikAkD FEE
EZRLT, AWETHUELALZoODE L2 - /2
FERD L. ellipt}ca DEFEFRMAELLOEREH»
LitE SN b, KIKMBOERIZO W THEN
5. AROERT L 0B R LKL oL %
RLIELDTHD., BEORE 2oV T2
FEORABICOWVT, 3.5~4ka® Ry LA H
DWW TH2MEK, 46ka2 RYBH OER* A
Wi, BEOHEBIRIIEAL+4~+5% %R L
TWwT, 46ka DILARB I Fh L 51%I13E
BWERERL, 3.5ka~4kan {bE KK 120~
3% EVIBLILEVERTHIORIEVEE
e

46ka DILERBOBKRIEZ, ZoHMTYL
KRIRDBEK KD o/ b ER LTS, £
L T3.5ka~4kaD{bEVE B L Tw EEHIC
DWVTIEZED 2~4EDORKKDBANDH o 72
TEERLTWwAE. ALHE®D L. elliptica oF
BRENAEiE, BEXKKE”S Skm B8
7o bR TdH B (MIURA, 1998). RNk D#
PHEESNS, BAKICL ) HEADOBEER
HHREEFRKECEMLLAZEWIRENEL
WEFT X, kifithn46ka iz b b B A,
3.5ka~4ka bIARKKRIZRHELIN b S5 CHZFL
THEH, 3.5ka~4kaD I I D HWIRIZED
RELGBMKOEBEBNRENIZKRTIT CELI
FELTWVWAZEEZRTOTELZVES S &,
2Fh, LVREIED 273.5~4ka? B
DFH A6kaD P LI bR KLE LoD
TH»r9.



2 3 Geochemistry of the orthopyroxene felsic gneiss

from Mt. Riiser-Larsen in the

Napier Complex, East Antarctica

Satoko SUZUKI (Grad.Univ. Advanced Studies)
« Yoichi MOTOYOSHI - Kazuyuki SHIRAISHI (NIPR)

* Introduction

The Mt. Riiser-Larsen area of the Napier
Complex is located in the northeastern Enderby
Land, East Antarctica. The Mt. Riiser-Larsen
area consists of various kinds of metamorphic
rocks, which are classified into the layered
gneiss series (LGS) in the central to western
part and the massive gneiss series (MGS) in the
southern to southeastern part. The MGS is
dominated by orthopyroxene (Opx) felsic
gneiss. This study discusses the genesis of the
Opx felsic gneiss based on geochemical and
Sm-Nd isotopic investigations.

* Geochemistry

The Opx felsic gneiss is demonstrated the
following geochemical features: 1) a
non-alkaline groups on the (Na20 + K20) -
SiO2 diagram, 2) a calc-alkaline affinity on the
AFM diagram, 3) tonalitic to granodioritic

compositions on the normative An-Ab-Or

diagram, 4) negative anomalies in Ta, Nb, P
and Ti on the spiderdiagram normalized to
primitive mantle, and 5) low YbN on the
chondrite normalized (La/Yb)N - YbN relations.
These chemical data of the Opx felsic gneiss
suggest that they are similar to Archaean TTG
or Gray grneiss of the Archaean terrane over the
world.
* Sm-Nd isotopes and REE patterns

The Sm-Nd whole-rock isotopic data,
implying character of the protoliths, classifies
the Opx felsic gneiss into two groups; one
defines 2.75 Ga Sm-Nd whole-rock isochron
with the other igneous rocks in the MGS, and
another does not (Fig.1). The former type
(typel) has the gradually depleted HREE and
positive Eu anomaly with increasing SiO2
content, while the latter type (type2) is not
strongly depleted HREE. These results
suggest that there are two types of the Opx

felsic gneiss in the Mt. Riiser-Lasen area.

Fig. 1

1 1475m/144N4 - 143N4/144Nd diagram
for the whole-rock samples of the MGS

(IR: 8.588723+ 8.880875) | in Mt. Riiser-Larsen.
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Peak metamorphic temperature of the Napier Complex deduced from bulk rock and
pyroxene compositions of quartz-magnetite rocks
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Although the Napier Complex in Enderby Land,
East Antarctica, has undergone ultra-high
temperature metamorphism, the estimate of its
peak metamorphic temperature by mineral
compositions has been not successful due to the
chemical reequilibration during the retrograde
stage of metamorphism. In the present study, we
analyzed bulk rock and pyroxene compositions of
quartz-magnetite rocks in the Mt. Riiser-Larsen
area of the northern Napier Complex in order to
estimate the peak metamorphic temperature of the
Napier Complex. The results are presented here.

In the studied area, the quartz-magnetite rocks are
widespread, occurring as layers and sometimes
blocks within garnet felsic gneiss and rarely
orthopyroxene felsic gneiss. The thickness of the
quartz-magnetite rock layers ranges from several
centimeters to several tens of centimeters, but it is
rarely more than a few meters. Also, the thin
layers of the quartz-magnetite rocks occur as
interlayered with the pelitic gneiss layers,
indicating that the quartz-magnetite rocks may
have been sedimentary in origin.

Medium- to sometimes coarse-grained quartz

(Qtz) and magnetite (Mt) are the main constituent
minerals with or without clinopyroxene (Cpx),
orthopyroxene (Opx) and gamet (Grt). Of these,
pyroxenes, if they are free of secondary alteration
or shearing effect, show two types of mode of
occurrence, which depends on the difference in
bulk rock composition.

Bulk rock XRF analyses as listed below were
performed for two kinds of powders from the
same sample; one is a whole rock powder, and
the other is a silicate part powder that is prepared
by eliminating magnetite from a whole rock
powder. The latter, silicate part, is prepared for
the examining its effect, especially the FeO*/MgO
ratio, for pyroxene occurrence and composition.

In Fe-rich rocks, Cpx and Opx exhibit intimate
exsolution intergrowth, which consists of blebby
and/or lamellar exsolution of Cpx in Opx host.
Of these, Cpx lamellae are generally broad up to
0.3 mm across on a plane close to (001) in Opx,
but fine lamellae (< 0.02 mm) also occur. These

TEYERD
AFREE - THAA @EHK-H)

A — kIS O EE b ERL AR S AL SHEE SN D
B o 22 B i B
- BARHET (RFTK - MR )

exsolution textures strongly suggest the existence
of pigeonite, now inverted, during the peak
metamorphic stage. In the magnesian rocks, both
Opx and Cpx occur only as discrete grains with
no intergrowth texture.

EPMA analyses were done for these pyroxene
intergrowths (inverted pigeonite), and especially
the fine lamellae were analyzed by using a broad
beam of about 0.03 mm diameter. Application of
Lindsley's (1983, AM, 68,477-493) phase
diagram at the relevant pressure (10 kbar) implies

the temperature of about 1130 °C for the most
Mg-rich rock (for the silicate part analyses) with
pyroxene intergrowth; a rock slightly Mg-richer
than this sample show no sign of pyroxene
intergrowth . This may represent the peak
metamorphic temperature of the Napier Complex.

No. HI 97011306 HI 97011601
Type WR SP WR SP
(wt.%)

Si02 49.14 70.91 52.15 77.70
TiO2 0.73 0.56 0.07 0.00
AlO3  3.07 3.97 0.33 0.07
FeO* 33.92 13.47 40.39 15.34
MnO 0.17 0.19 0.05 0.06
MgO 6.46 8.17 2.84 3.92
CaO 2.47 2.51 1.08 1.36
Na20 0.49 0.86 0.00 0.00
K20 0.08 0.09 0.00 0.00
P20s 0.13 0.17 0.09 0.25
(ppm)

Ba 10.5 13.5 0.0 0.0
Co 44,4 31.0 37.0 21.6
Cr 403.2 497 15.8 21.1
Cu 15.9 17.6 2.9 2.5
Nb 6.9 12.4 8.7 3.1
Ni 170.7 85.9 27.5 12.6
Rb 2.5 1.7 1.2 1.7
Sr 24.5 23.1 8.0 12.3
A\ 91.2 7.2 3.3 7.5
Y 13.6 15.6 7.1 12.4
Zn 118.8 87.2 45.5 47.6
Zr 11.2 12.2 14.8 93.3

WR: whole rock, SP: silicate part
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The Napier Complex in Enderby Land, East
Antarctica, has many lines of evidence indicating
ultra-high temperature metamorphism. However,
the chemical reequilibration during the retrograde
stage of metamorphism makes it difficult to
estimate its peak metamorphic temperature by
mineral chemistry. In the course of
petrographical study of meta-ultramafic rocks in
the Mt. Riiser-Larsen area of the northern Napier
Complex, we have found pyroxene compositions
retaining peak metamorphic conditions, namely,
temperature, which is presented here.

In the studied area, the meta-uliramafic rocks
occur sporadically as lenticular or rounded blacks
with a diameter of a few centimeters to several
meters in the host orthopyroxene felsic gneiss or
garnet felsic gneiss. Locally, they occur as layers
of several tens of centimeters thickness within the
orthopyroxene felsic gneiss.

The constituent minerals are medium- to
coarse-grained with granular texture, and include
spinel (Sp}), olivine (Ol), orthopyroxene (Opx)
and clinopyroxene (Cpx) with or without
phlogopite (Phl). Modal proportions of Spl and
Phl are less than 3.2 % and 1.5 %, respectively.
On the basis of the modal proportion of Ol, Opx
and Cpx, the Phl-free type is classified into
dunite, harzburgite and orthopyroxenite, and the
Phl-bearing type into dunite, lherzolite, olivine
orthopyroxenite and websterite.

Bulk rock XRF analyses as listed below show
that there are also two types. One is enriched in
Al203 and CaO, and depleted in MgO at a given
SiOz2 content as compared with the other.
Further, the former delineates the komattiatic
differentiation trend, while the latter possess the
depleted mantle peridotitic compositions. The
Phl-bearing type corresponds to the former.

Of particular interest in petrography is the
occurrence of medium- to coarse-grained
porphyroclastic Opx and Cpx in two samples; the
phlogopite-free and -bearing samples, of which
some show fine exsolution lamellare. Neoblastic
Opx and/or Cpx also occur in the same samples.
Other samples contain only granular pyroxenes.

FTETEERD
LEREE - AR (EHA-E)

LRI R B SRR B e S 1 3
BRI
- SARRT (BUEA - MR

EPMA analyses show all analyzed pyroxenes are
rich in MgO, consisting with the ultramafic
compositions. Particularly, there is the apparent
difference in pyroxene composition between
porphyroclast and neoblast. Porphyroclastic Opx
and Cpx are enriched and depleted in CaO,
respectively, as compared with neoblastic
varieties. The Al203 content is also higher in
porphyroclastic Opx and Cpx than in neoblastic
varieties. The compositions of neoblastic Opx
and Cpx are comparable to those of the granular
Opx and Cpx in the same samples as well as
other samples without porphyroclastic texture.

Using the Lindsley's (1983, AM, 68, 477-493)
phase diagram at the relevant pressure (10 kbar),
the equilibrium temperatures are calculated to be
about 1150 °C for the porphyroblastic Opx and
Cpx pairs, and about 600-700 °C for the
neoblastic and granular Opx and Cpx pairs. The
higher values are interpreted to represent the peak
metamorphic temperature of the Napier Complex,
while the lower values may reflect the
reequilibration during the retrograde stage.

Type phlogopite-free  phlogopite-bearing
(wt.%)

Si02 45775  47.97  49.08  50.64
TiO2 0.07 0.08 0.25 0.16
Al2O3  2.48 2.54 6.38 3.39
FeO*  6.70 6.67 7.97 6.67
MnO 0.12 0.13 0.13 0.09
MgO 40.79  40.78 25.79 31.23
CaO 0.93 0.69 7.78 4.25
Na20O  0.06 0.33 0.15 0.20
K20 - - 0.03 0.02
(ppm)

Co 84.6 80.9 63.4 57.0
Cr 2118 1888 2446 2043
Nb 1.1 0.3 2.9 1.6
Ni 2266 2180 983.1 1472
Rb - 0.2 2.1 -
Sr 4.5 35 6.4 11.7
\Y% 30.2 35.7 120.6 68.1
Y 3.7 3.0 12,5 18.9
Zr 13.0 9.3 34.5 39.6
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Ultra-high temperature metamorphism of Howard Hills in the Napier Complex, East

Antarctica

Yasutaka YOSHIMURA (Kochi Univ.) , Yoichi MOTOYOSHI (NIPR), Tomoharu MIYAMOTO
(Kyushu Univ.), E. S. GREW (Univ. Maine), C. J. CARSON (Yale Univ.), D. J. DUNKLEY

(Gamagori Natural History Museum)
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Stability of F-phlogopite in UHT metamorphic rocks
from the Napier Complex: revisited

Y. Motoyoshi (NIPR) and B.J. Hensen (Univ. New South Wales)

Introduction

Fluorine-rich phlogopite and biotite (with F
content more than 5-6 wt%; up to 8 wt%) has
been found in metapelitic granulites from the
Napier Complex, East Antarctica. In view of
the fact that the dark micas are associated with
such minerals as aluminous orthopyroxene,
sapphirine and osumilite, it is postulated that
they have been stable under the ultra-high
temperature (UHT) metamorphic conditions.
This paper tries to discuss the stability of
F-phlogopite and biotite by means of mode of
occurrence, mineral chemistry and recent
experimental results.

Mode of Occurrence

Modes of occurrence of phlogopite and biotite
are observed as follows:

1) being as inclusions in aluminous
orthopyroxene (with Al,O, content up to 11
wt%) and osumilite.

2) being associated with sapphirine and
cordierite in the matrix.

3)  being associated
orthopyroxene, osumilite,
quartz in the matrix.

4) being associated with sapphirine which
replaces orthopyroxene partly.

The petrographical features imply that the
micas were not formed through a single stage
of crystallization, but yet under the very high
temperature conditions in all cases.

with  aluminous
sapphirine and

Mineral Chemistry
Chemical compositions of F-phlogopite and
biotite are summarized as follows:

1) F/(F+OH) calculated

values from

stoichiometry are invariably higher than 0.6,
being up to 0.9.

2) Ti contents are up to 4.6 wt% TiO,, which
are not extremely high compared to those from
other granulite-facies terranes.

3) There is a marked negative relationship
between (Al+Ti)-Si, (Fe+Mg)-Ti and F-Ti,
suggesting intemnal substitutions:

R%'Si; = AL ALY

[,Tiz =R&".

Experimental Results

Recent experimental studies have revealed that
F has a marked effect to stabilize biotite even
under the granulite-facies conditions (Peterson
etal., 1991; Hensen and Osanai, 1994; Dooley
and Patino Douce, 1996). For example, biotite
with F/(F+OH) higher than 0.6 did not
decompose to cause dehydration melting at
1000°C, 10 kbar, and survived even under the
higher temperatures. It is expected that F-rich
phlogopite and biotite reported in this study can
be stable under the UHT conditions of the peak
metamorphism of the Napier Complex.

Petrological Implications

It has been generally considered that biotite in
the UHT mineral assemblages are of secondary
origin; formed through hydration during the
retrograde stage. However, if they are stable,
we need to reconstruct the petrogenetic grid for
the metapelitic granulitess by adding F
component to the system. Moreover, the
source of F has to be investigated, as this is
significantly related to nature and role of fluids
on the formation of UHT granulites.
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High-pressure and high-temperature phase relations of aluminous ortho-

pyroxene from Mclntyre Island, Enderby Land, East Antarctica.
Toshisuke Kawasaki

Department of Earth Sciences, Faculty of Science, Ehime University
Yoichi Motoyoshi
National Institute of Polar Research
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Table 1. Bulk composition and CIPW
norm of McIntyre orthopyrox-
ene (SP93022004A).

Bulk®

SiO, 55.23 Q 10.11
TiOq 0.23 C 8.70
Al O3 8.98 F 1.08
Crs03 0.02 or 0.18
FeO? 12.13 ab 0.51
MnO 0.04 an 0.40
MgO 23.12 Hy 79.59
NiO 0.03 en 57.59
CaO 0.08 fs 22.00
NayO 0.06 il 0.44
K20 0.03 cm 0.03
ZnO 0.05 Xwmg 0.773
Total  100.00¢

“Mean values of 29 glasses by the elec-
tron microprobe anaysis.

®Total Fe as FeO.

“Recalculated to 100.00

- (Hall 1971: NH,4F I-11, 3.63 kbar; II-I11,10.8

kbar; Bi I-11, 25.5 kbar) ZFIFH L TiTo /&,

AEHIT T 7 71 RNEEICHAL, FED
BREEAOHETH1 0 HERFLEET
BRZEZYL LIk ERR L. £
BPOBHOENIIRUT THo7z. £
AR (Figure 1) 13K X BEIHFB L UX
XA 207 F T4 P —54T (Table 2) IZ&
DHOREZIT-> 7.



Table 2. Mean compositions of initial and
final orthopyroxenes and garnets.

SP93022004A 15 kbar/1100°C

Opx Grt Opx Grt
Si02  51.49  40.66 50.67  40.26
TiOg 0.12 0.05 0.13 0.09
Al,O3 7.16 22.96 7.61  22.59
FeO 13.63 21.25 13.83  18.86
MnO — 0.21 — 0.14
MgO 2750 15.01 26.66 16.67
Ca0 — 0.44 — 0.38
Total 99.94 100.58 98.96  98.99
Number of Cations for N Oxygens
N= 6 12 6 12
Si 1.836  2.996 1.826 2985
Ti 0.003 0.003 0.004  0.005
Al 0.301 1.994 0.323  1.973
Fe 0.406 1.310 0.417 1.169
Mn — 0.013 — 0.009
Mg 1.462 1.649 1.432 1.842
Ca —  0.035 — 0.030
Total 4.008 8.000 3.999 8.014
Xmg 0.782  0.557 0.775  0.611
Kp 2.86 2.18

3. RBERBILUHER

15 kbar, 1100°C OEBRTIT, FHEG+
Y OG-+ aEIME STV (Figure 1) 7%, 10
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Mo, BAELEY 7 OaNEEICHET
BIESNE1100°C Ti, 10 kbar & 15 kbar O
BITHDZENDMNS.

¥z, RHMER &Y 0RO Fe-Mg 20
25

O
_ K X )
XFC‘ZPX Xﬁg

2HDBE(Table 2), BEDYFIOAT AT

Kp

EREAER & T3 2.86 TH O, 15 kbar, 1100°C

DEBRERY TIE2.18 Lo TNWA I &M
5, YO OROBAE T A S =B L&t

131100°C £ 0 &, DUKE TH o7z S HER
ZHhBHE, BEORAEATIET.16 wt% T
HBHDITH LT, 15 kbar, 1100°C Tid7.61
wtBICTE > TS, ZOEHY I OROEE
BT AT 2 U7Z&E8071100°C £ 0 HIK
BTHoEELREL TN5S.

Figure 1.
(BSEI) of the run products synthesized in a

Back scattered electron image

graphite capsule from glass at 15 kbar and
1100°C for 270 hours. Bar, 10pm. Opx, or-
thopyroxene. Grt, garnet. Qtz, quartz.
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Thermal modeling of ultrahigh-temperature metamorphism: implications for the

Napier Complex

Tomokazu HOKADA (Grad. Univ. Advanced Studies / NIPR)

Introduction: Ultrahigh-temperature (UHT)
metamorphism is one of the extreme conditions
achieved in the crust, and its effective field
of 900-1100°C and
pressures in the range 0.7-1.3 GPa (Harley,
1998). In some of the UHT terranes, the heat
source of UHT metamorphism is interpreted as

involves temperatures

intrusion of high temperature anorthositic and/or
gabbroic pluton inferred from the geological
relationship (Labrador, Canada - Arima and
Gower, 1991; Sveconorwegian, Norway -
Bingen and Breemen, 1998). However, no
direct evidence of the tectonic process and the
heat source is obtained for the most of the other
UHT terranes. In this study, the tectonic process
to cause UHT metamorphism proposed for the
Napier Complex in East Antarctica is examined
based on the thermal modeling calculations.

Tectonics of the Napier Complex: Two

contrasting processes, magma intrusion model
(Sheraton et al., 1980; Grew, 1980, Hensen and
Motoyoshi, 1992) and collision-extension model
(Ellis, 1987; Harley, 1989, 1991) are proposed
for the heat source of UHT metamorphism in the
Napier Complex. In addition, detachment of the
lithospheric thermal boundary layer is recently
proposed to play a major role in the formation of
UHT metamorphic terrane (Harley, 1998). This
study assesses these three models based on a
simple one-dimensional thermal modeling, and
on the recent estimations of the thermal peak
conditions of the Napier Complex exceeding

1100°C at 0.6 ~0.9 GPa (Harley and Motoyoshi,
1999; Hokada et al., 1999).

Calculation of steady state geotherm:
Steady state geotherm at 2.5 Ga is calculated
based on the relative abundance of radioactive

elements at that time (1.7 times greater amounts at
2.5 Ga than those at present; Turcotte and
Schubert, 1982). The result is shown in Fig. 1
and indicate that the steady state temperatures of
mid to lower crustal level at 2.5 Ga are about
150°C higher than those at present.

Models One-dimensional
finite-difference method (Peacock, 1989) is
applied for the thermal modeling of the UHT
metamorphism. (Increased radioactive heat
production rate at 2.5 Ga estimated above is used
for the calculations.) Calculated models are as
follows. (a) Collision-extension model: Two 35
km thick contintental crusts are instantaneously
doubly thickened along a single thrust and are

and results:

subsequently exhumed with an uplift rate of
1mm/year, starting 20 m.y. after thickening (Fig.
2a). Calculated results suggest that normal
collision-extension process solely could not heat
the continental crust >1100°C. (b) Magma
intrusion model: High temperature magma
instantaneously intrudes into mid crust as sills
(Fig. 2b). Magma temperature of >1500°C and
sills thickness of over >6 km are required to

achieve crustal rocks >1100°C. (c)
Asthenospheric  mantle  heating  model:
Lithospheric thermal boundary layer is

— 48 —



instantaneously removed and is replaced by
asthenospheric mantle (1500°C), which is in
direct contact with bottom of the crust (Fig. 2c).
The results indicate that this process could
introduce enough heat into continental crust to
achieve >1100°C.

1. UHT metamorphism of the
Napier Complex could not be caused solely by

Conclusion:

Depth of the Napier Complex

1200 ”4 w : ’ ’
O 1000 TR :
L
g 400 / # 'rllant,:e
g s —+-25Ga |
= 200r | T | —e—present |

°F 70 20 40 50 60

Depth (km)

Fig. 1 Steady state geotherms calculated for
present and 2.5 Ga.

(b) h————crust————»}d————mantle———»
1600 —
Initial (0 m.y.) =% =~ magma Intrusion
G 1400 5 =0 my
< 1200 Ay |
g | | 10 my.
100 : }
8 0 4 — 30my.
= 8OO -
g i
g 600
©
= 400
200

0
0 10 206 30 40 50 60 70 80
Depth (km)

collision-extension process.

2. UHT conditions could be achieved by magma
intrusion, but are restricted to narrow area near
the intrusion.

3. Asthenospheric mantle is a plausive heat
source of the UHT metamorphism of the Napier

Complex.
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Fig. 2 Evolution of geotherms with time for each calculated model. (a) Collision-extension model.
(b) Magma intrusion model. (c) Asthenospheric mantle heating model.
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Rb-Sr geochronology of alkali mela-syenite at Tonagh Island,
East Antarctica: a highly potassic rock intrusive into the Napier

T. Miyamoto (Kyushu Univ.), E.S. Grew (Univ. of Maine), J.W. Sheraton,
D.J.Dunkley (Gamagori Natural History Museum), C. Carson (Yale Univ.),
Y. Yoshimura (Kochi Univ.) and Y. Motoyoshi (NIPR)

An alkali mela-syenite dyke set was found
on the southeastern part of Tonagh Island,
within the Archean Napier Complex, East
Antarctica during JARE 40. The dykes occur as
a NS-trending, subvertical sheets. Scattered
outcrops and float can be followed in a northerly
direction for 0.4 km; more float was found 1.4
km further north. Individual bodies range from
a few centimeters to one meter in thickness and
up to several meters in length. The sheets cut
the NW-trending gneissosity in the granulite-
facies host rock at high angles and are finer
grained at their contacts. At one locality, a 1.5-
cm thick vein of the mela-syenite has caused
retrogression of orthopyroxene to
cummingtonite in the host granulite and has
introduced Na into the granulite to form aegirine-
augite. The dyke rock ranges in color from
medium to dark green. Texturally, it is highly
variable; some specimens contain spangles of
biotite, others have a centimeter scale layering
defined by variations in grain size and
proportion of minerals. Biotite grains up to 2
cm, feldspar xenocrysts and xenoliths up to 1.5
x 3 cm are present sporadically.

The bulk composition of the mela-syenite
is noteworthy for its high content of KO (9.3-
10.5 wt.%) and P,Os (2.6-4.2 wt.%), and
relatively low contents of Al,O3 (7.6-9.3 wt.%)
and Nay O (1.0-2.0 wt.%). Certain trace
elements are also very high, e.g., Be (7-19
ppm), Rb (250-480 ppm), Sr (2300-3300 ppm),
Zr (1100-2400 ppm), Nb (90-210 ppm), Ba
(930-13000 ppm), light REE, Th (10-150 ppm)
and U (8-16 ppm). All analyzed samples are
hyperthene-, acmite-, potassium metasilicate-,
and sodium metasilicate-normative.

The mela-syenite consists dominantly of
alkali feldspar, potassic richterite and
fluorapatite; biotite is a major constituent in some
specimens, and trace amounts of quartz are
present in most samples. Titanite and rutile are

relatively abundant; carbonate, zircon and
monazite also occur as accessory minerals. The
peralkaline composition of the rock is reflected
in the low Al,O5 contents of potassic richterite
(0.2-0.9 wt.%) and biotite (5.8-9.8 wt.%:
corresponding to 1.0 to 1.7 Al atoms per 22
oxygens). Alkali feldspar shows anomalous
interference colors and zoning in polarized light.
These optical properties probably result from the

relatively high amounts of Fe3* (0.5-3.9 wt.%
Fe,03), which replaces Al. Fluorapatite
contains little Cl (<0.1 wt.%) and S (<0.2
wt.%).

Mineral fractions were concentrated from
samples of mela-syenite for Rb-Sr dating.
Conventional isotope dilution methods were
used to determine rubidium and strontium
contents. Analytical data from whole rock and
mineral fractions define a Rb-Sr isochron with
an initial ratio of 0.7097 +/- 0.0001 and an age
of 455 +/- 1 Ma. This is interpreted to date the
emplacement of the alkali mela-syenite. This age
is similar but somewhat younger than the 482
+/- 3 Ma (initial ratio 0.70852 +/- 0.00007)
obtained on the mineralogically and
compositionally similar alkali mela-syenite
intruding Amundsen dolerite dykes at Priestley
Peak, 5 km south of Tonagh Island (Black and
James, 1983; Sheraton and England, 1980;
Sheraton et al., 1987).

Similar highly potassic intrusive rocks
with contents and containing richterite or
potassic richterite-arfvedsonite have been
described from Hydrographer Islands, 70 km
southwest of Tonagh Island (Sandiford and
Wilson, 1983, 1986), as well as from Mount
Bayliss in the southern Prince Charles
Mountains (Sheraton and England, 1980). The
compositional features of these intrusives are
characteristic of continental potassium-rich rocks
believed to have formed by partial melting of K-
enriched upper mantle. In Enderby Land, these



alkali rocks have been emplaced at 485-455 Ma

in areas affected by events of pegmatite activity,
superimposed amphibolite-facies metamorphism
and magmatism.
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3 1 The structural history of Skallevikhalsen, Lutzhow-Holm
Complex, east Antarctica: a sketch of a new synthesis

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

Granulite-facies gneisses form the elongate
coastal bluff of Skallevikhalsen, at 69°40°S on
the south-trending S6ya Coast, Queen Maud Land,
east Antarctica. Precursors to the gneisses consist
mostly of metasedimentary gneisses, including
orthopyroxene felsic paragneiss, calc-silicate,
marble and minor metapelitic gneiss. Narrow,
discrete layers of mafic orthogneiss, and intrusive
bodies of granitoid and felsic pegmatite are also
present. Lithologies are distributed along
compositional layers that trend WSW to ENE.

The granulites possess an intense S1 gneissosity
and mineral foliation that predominantly dips at a
moderate angle towards the SSE. Rods of quartz
and feldspar define a strong L1 mineral lineation.
Felsic gneisses also contain layers of mafic
orthogneiss and pyroxenite, which have been
attenuated into boudins with a high degree of
separation parallel to L1.

The orientation of S1 gneissosity is controlled by
a series of asymmetrical F2 with sub-horizontal
ENE-trending axes and axial planes that dip
moderately SSE. Intense chevronic F2 in the
middle of Skallevikhalsen and gently warped S1
along the SSE-side of the ridge represent
respectively the hinge and upper limb of a
macroscopic reclined antiform. An intense
mineral L2 parallel to F2 axes is present in the
felsic gneisses. Kinematic indicators of D2
shearing, including asymmetrical boudins,
discrete high-strain zones and delta/sigma
porphyroblasts indicate a sinustral (top E block
towards the N) sense of shear.

Pre- to late-D1 anatexis produced leucocratic
material that occurs as S1-parallel laminations in
felsic and pelitic gneisses. Elsewhere, mobilized
felsic melts have invaded competent layers and
boudins of tonalitic and mafic orthogneiss,
producing fabrics with a diatexite-like appearance.

Grey felsic hbl-bt orthogneiss cuts across S1
gneissosity, and is associated with intense but
localized rehydration of orthopyroxene felsic
orthogneiss. The grey orthogneiss contains a
faint S2 and an intense mineral L2 defined by
rodded quartz, feldspar and biotite trains. The
grey orthogneiss is patchily developed, and
may represent the pooling of locally derived
anatectic melts.

Sets of discrete shear zones intersect all other
fabrics. The most significant is a set of
discrete ductile shear zones (D3), with N to
NW trends and moderate to sub-vertical E
dips, and a dominantly extensional sense of
movement. These shears may be from 10cm to
5m in thickness, and show only m-scale
displacement. D3 shears zones commonly
contain sheets of felsic pegmatite, associated
with biotite growth and recrystallization in
adjacent lithologies. A second, sparsely
developed set of semi-brittle shears (D4) has a
sub-vertical E-W trend. The relationship
between S3 and S4 fabrics is not known.

The co-linear nature of 1.1, L2 and F2 axes
provide evidence that deformation was
continuous and co-axial, from high-strain D1
under peak metamorphic conditions to lower
strain D2 during post-peak retrograde
metamorphism.

The preservation of retrograde crd+spl in
metapelites and opx+pl symplectites in garnet-
bearing mafic gneisses provide evidence for
the post-peak decompression event that has
been observed across the Lutzhow-Holm
Complex. Decompression textures were
deformed in places by D2 and therefore
predate this event. The coaxial nature of D1
and D2 suggest that decompression occurred
during a single tectonic episode.
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Variation of Crustal Structure beneath the Shackleton

Fracture Zone along its Strike at the Antarctic-Scotia plate
boundary near Elephant Island, Antarctic Peninsula

Yeadong Kim, Young Keun Jin, and Kyu Jung Kim (KORDI)

In the vicinity of the Antarctic-Scotia
plate boundary in Scotia Sea geophysical
data (multichanne!l seismic, multibeam
bathymetry and gravity) show a variation of
crustal structure beneath the Shackleton
Fracture Zone (SFZ) along its strike. The
SFZ is a major bathymetric structure in the
Southern Ocean extending about 800 km
from the southernmost tip of South
America to the northern tip of Antarctic
Peninsula. Focal mechanism analysis
suggests that the SFZ, a part of the
Antarctic-Scotia plate boundary, shows
left-lateral strike-slip movement with
compression. The fracture zone comprises a
pronounced transverse ridge 2000m high
and a trough filled with sediments up to
1000 m thick in Drake Passage. The width
of the SFZ reaches 35 km in southern Drake
Passage. According to bathymetric chart,
the Shackleton Fracture Zone ridge (SFZR)
terminates at the north of the South
Shetland continental margin near Elephant
Island (ED). However multichannel seismic
profiles show a half-graben structure with
large-scale fault system and the highly
deformed crustal block continues to the
southeast along the landward projection of
the SFZR. Gravity lows also support the
presence of a half-graben and the
deformed crust. The width of the SFZ
broadens southeastward to the EI margin.
Both seismic and gravity profiles suggest
that the SFZ transform continues

southeastward into the South Shetland
continental margin beyond the termination
of the SFZR. The crustal structure beneath
the SFZ transform varies to the southeast:
(1) the graben structure along the SFZR in
Drake Passage, (2) the half-graben
structure beyond the SFZR termination
near EI, and (3) splay faults deforming the
crustal block of the South Shetland
continental margin.
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Back-arc spreading at the East Scotia Ridge
Y oshifumi Nogi (National Institute of Polar Research)
Roy A. Livermore (British Antarctic Survey)

HlER ORI AKIL, WHAAICEEE
L7ERBNRBRRTH S, LHLEBAES,
FIGRIL KO - REOBECH R
HREEOELUA - HERIZEREAEDLYE
TWiaWh, BRAaF 7 R &bk
10Ma NS EREINSZEHEINTED, &
BHERZOH TS LBPHMBELKRENLH
EFEINTHBEDBNELBREOPOVEDT
H5,

1994 4£ 12 AM 5 1995 4E 2 AiCithi/=
JRO9 WiBIZBWT, TERFENA OM i
R 3 ROMEEBEE ) AmEE OB
PR 2 — LA - 75— - OAFITHE
L. F1T, HA2F 7 HENERER
K ETHHESR 3 ROBENGLNZ, £
7=, ZOF#ETIE. NT1KEDMRIIZK
514 R AFy 2 -V F—OREHTO
Nz,

JRO9 filE THRENEEA2F 7 LM
BRI FOMBEARET —5 O
W&ETo7=, ZOBITHEREBIXUMRI IZX
5IvETMHE, RAAF7HOEINLE
BROWEKRRIE. NI AT+ —LWEEE
STWRWENbLbM S, RAIAFTHED
HilWEEDOILAKR O T, TNEThD
A NOERT, Jany—-Tark
F—=N—=F ¥ TRERIEZ > THD,
O ArOTONRTY = a it —
IN—=Fw ¥ T, EAERNTILR O Y 28
WEIZTaON—F— T BB TETLTW
%, EMI. SVRIERETHER DTS

N, BlZEhThot A2 M ERTREL
RABRENG Nz, EAAFTHEHOEN
BREERE, LT IF BRI
7 RLTHBD, KO ML 2 FITEN
BETIE, BERBEEZRLTNWS, BN
DF—FENS, ZOXIBREHHDLY
AbhOTaNT—a i, BEAAFT
BTIRRCBEBEWICEZ > TWieZ &
NHEEEIND, £2, BEICIESHOIER
EREILTWEEHBRD NN, 20
FERIEITHTH 2.

HAAF 7 HBORKEMBREOKER N
SEIfR 56 £ 10 SRR /< -
FroN—DEENHEINSE, ZOH
HEOHMBOTF—INSERATTDEZMNILIC
WS EERIZR-TBOER 55 E 20 ok
5 56 £ 20 ORI SN2 L WHLETE
BNEAETHIESENS, HAAFT7EILE
BOWMBERORREELBEORENRED R
FSTDREBERESEHD > TOAHENRE
INB,



34

Paleomagnetism of volcanic rocks (24-30 Ma) from Kerguelen
archipelago (Southern Indian ocean)

HENRY Bernard (Géomagnétisme et Paléomagnétisme,IPGP, Saint-Maur, France),
CAMPS Pierre and PREVOT Michel (ISTEEM, Montpellier, France)

A paleomagnetic study has been
carried on the flood basalts from the
Kerguelen Archipelago (Southern Indian
Ocean). The main aim of this analysis was
extending records of paleomagnetic
fluctuation from an area in the southemn
hemisphere. Another prospect was to obtain
data for stratigraphical correlation between
different areas in the archipelago. A
hundred of lava flows (667 oriented cores)
have been sampled from five stratigraphical
sections from diverse regions of the
Archipelago. Two of these sections were
previously studied for radiometric dating
(Nicolaysen et al., 1999) and the “Ar/*°Ar
estimated age of the sampled flows ranges
from 24 to 30 Ma.

The paleomagnetic analysis of pilot
specimen, carried out by stepwise thermal
or alternating field treatment, points out that
alternating field demagnetization yields
better isolation of the Characteristic
Remanent Magnetization (ChRM).
Paleomagnetic results revealed the presence
of normal and reversed directions, as locally
found in the previous paleomagnetic studies

carried out in the Kerguelen archipelago

(Nougier and Plessard, 1968, Watkins et al.,
1974; Derder et al., 1990, Henry and
Plessard, 1997). Our preliminary results,
obtained on the basis of Natural Remanent
Magnetization (NRM) measurement for
each core plus more than three samples
demagnetized per flow, yields the
successions R-N-R-N, N-R-N, R-N-R, R-N
and N-R stratigraphic sequences
respectively in the five sections. Possibility
of stratigraphic correlation, using together
paleomagnetic and radiometric data,

between the different parts of the
archipelago are discussed.

No clearly transitional directions
between two polarities have been observed.
The Kerguelen lavas seem not suitable for
paleointensity determination because in
most of the case, contamination of the
NRM by a large viscous component has
been observed. These results will also be
presented by means of a paleomagnetic
secular variation model describing the
temporal changes in the geomagnetic field.
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Preliminary results of ODP Leg183 at Kerguelen Plateau, South Indian Ocean
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Petrologic signature and up-lifting history of the Antarctic

Seamount B peridotites.

Kiyoaki NIIDA (Hokkaido Univ.), Makoto YUASA (GSJ), and Yasuo IKEDA

(Hokkaido Univ. of Education)
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1% suboceanic peridotite &13FEF L < H#
721, subcontinental peridotite D&
#7k9 (Niida and Yuasa, 1995). £/,
DAL ABEBILOEFRICDWTIE, BEEX
LA —A BT YKEOTEENCH-
7= KEERMOWEE) Y A7 = 7 EHICHFRT
5EEZHENTNS (Yuasaetal, 1997).
Pl XSiz, mEBMELUMALS AEI,
KB OFIHIcD < S 2 W RELL 1
VAT 7 DEATPRINEZAZ 01T,
MO TEHERERETHS. JI TR, &
HDEBEME N2 A FRR PRI
R EMAT, BEAPORBE R
95, £, DPALABD LABEDOREH
kA D.

1. DALABEDEEERDICZERER
NhbESRBIC DWW TS mMME
FoE{T o7z, Mg# (=100Mg/(Mg+Fe))
1388.5~90.2 L& <, EWTi0,(0.08-0.19
wt%), ALO, (2.58-4.40 wt%), CaO

(2.14-3.30 wt%), BXU Na,0 (0.31-
0.33 wt%) SFRBZEZRT. ZOLI 1K
ML, M1 Mg#—ALO, X)) D&DIi,
FEBIBILUNAS AEBREREET YYD
AW RS ELZBICEH, WO THEEBED
BEOWDASABTHLIEEZREW%RT .

L, DAL AEPOWERS (Ti,
Al, Ca, Na) IZB§ L T batch melting model
WEDHMAREO RS DEHHE (Evans and
Girardeau, 1988) DR EDBELEWN, T
ZDEOI, VHEET 04%B XK 0.9%&
WS 1I%UTORREDEVWEMEIFE LN
=,

Sample No. 11 Na Al Ca average

D1302-1 0.3 03 05 05 04

D1403-6M 1.1 1.1 0.5 0.7 0.9

2. MubABDEE REE 15k
PALULABSHREOEE REE @
LREE/HREE X, 2> RS54 b&DBHE
<, BOBEROMITEDT RV LE
HARMERERLTWS. Zh5sd REE
NE—21%, N-MORB &EBIU &S /X%y
—BRL, EETOBER, <0
Alpine-type peridotite &Rlbkic, 2R
F4 MZH# L T LREE IZ##® L, HREE
NALRSA bD1-2 BO&EEHICAD. —
B, Zoka7% (FE—EL/= HREE
B2 U T LREE BMEA<E{LTS)
peridotite @ REE /%4 — 13, REE 7%y
—R2EFEBHEINZEEFEICESA B
d & 5 72 peridotite DA TARLIZ K> T
REINFERITFZROT S MIVTH D Z EHH
BHEINTWD. I T, B O peridotite



IZDWT, LREE/HREE M ORBELH
502, 32 K51 MTHEBILLE Yb-
Ce X (batch melting model) THEHL
7=. & D1302-6 DRHHORBDOEA
72 (BUREE 1I5%RBRED) i< ML
DR ERL, D1302-1 ORMBENED
INEW (BRFEEE).

¥72, REE #IpkTHHINS DX, &
bR RBOEATHE D1302-6 12D
Eu BENAENBIETHD. TOT &
i, ZOEED, hASABEDESBRED
EBITICE S TREGNBRNICER L T
- 7z plagioclase peridotite @ RBTED
TORINTHBEEZRBL TS,

3. Wk D{E Rk

MABABIIEENDFEN BhAS
fa - BHEG - BREL - 28X
porphyroclast @2 7 DAL ZBRE L
z. Zhsd Mg (ol 89.7-90.7, opx:
90.0-91.1, cpx: 90.7-92.3, sp: 77.2-
78.1) BLXUMALARIATD NiO €8
&/ (0.36-0.40wt%) M5, wEtEB LN
ASABEPRERT FVICEKTZZ &I
HoMNTHS.

AERN : FIEHBRAERIIV AT IEE
L ALIZEH, Cr# (=100Cr/(Cr+Al)
NEFEL KW (8.5-15.7). T OHREH
% Al IZE Y abyssal peridotite @ A ¥
VORI, (Dick and Bullen, 1984) & kb
BI5E, TOHoEH Al KEDEE,
535 Al CEDHOMERICHENST 5.
ZIZT, INETRHEINTWVS sub-
oceanic peridotite D AV XL & B L T
Hl-. B2 (Cr#-Mg#E) XS5z, &
DWWHEBO ARV L D HEL L CradE
2%

MY : Na,O (1.50-2.33wt%) B
XU TiO, (0.27-0.77wt%) &, T
Z &, EEBEBUMASABENNERD
fertile TH 5 Z & &RET 5. —RIZ Mid-
Atlantic Ridge peridotite @ BT
Na,O, TiO, &b ICHE\E L TH D (Dick,
1989 ; Seyler and Bonatti, 1994), Hess
Deep @ cpx-harzburgite O ¥HEAIT

Na,O, TiO, &b iclmicHEHEBE L T3

(Giradeau and Francheteau, 1993 ;Arai
and Mtsukage, 1996). FEMmB#EILOH
FHELG D Na (atomic number) X 0.095-
0.164 T, Kornprobst et al. (1981)®
suboceanic cpx DR (Na<0.05 LL
T) H"oFELEENT Na iIZgH, sub-
continental cpx O#kZEHD. Fi=,
Seyler and Bonatti (1994) @ subconti-
nental cpx @ Na-Ti RIS T 5.
ZDOXIEENS, EEBEUMAS A
BREIKBE TR S TWS EE< > MLp
MO AEEELOHEZ S TVNB SRR
LS3.

4. DAL AVEHOHRREHERKRE
—LABEOERE -

Ti-pargasite BEARGEZEDLVIY T4
M3, FEFLLERLEZEREREERL,
EROYEN BOALALR - BHES -
A ¥ X)L porphyroclast &HIRITL AR
KD neoblast AEN SRS, EHRIh
YIEM X € X)) porphyroclast O —&8id 4
BL, MNERERYLEECTNS.
DZEE, TOMABAED, FTAEXR
WL T4 FMHEOREFR TEEICZ-
L, TORIZES< > FVIEFT THREEL
L, Pir<EHBHEGUVIVVSA MDEK
EEBANTHUO L ZEE L/ L2 5k
75,

F /-, REMRIED neoblast Ficd7x
M 5 ¥ Ti-pargasite BARANEEN,
HEOMASLAE - FEHFER - BEBER D
BRERELTRHLTWS, ZoZehm
5, EEBWEIINAS AUHEE, EB<Y -
NVEFROMNRD OREBERT, kg
(hydration) Z{ 5 #HB®UEZEZZIT TN
LHEHREINS. £NIL, LREE Ic@EBL
FEAHREDH > TVWB I EMS, #ukik
FidHolE L THRDTEENT, 50
FHED ENADAS LB TH o - REM
NP5, ZoOMGSdRE, EREb SR
», HEIWIETOHRICELZ. TOR,
— DN A S AEDNEBSHMR L 2D
H5.
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Vector magnetic anomalies in the Enderby Basin,
Southern Indian Ocean
Yoshifumi Nogi (National Institute of Polar Research)
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Shipboard observation in the Antarctic Ocean and the future plan

Yoshifumi Nogi (National Institute of Polar Research)
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Granulite-facies Beryllium Pegmatites in the Napier Complex in

Khmara and Amundsen Bays, western Enderby Land, East

Antarctica

Edward S. Grew* (University of Maine, USA), Jacques Barbier (McMaster University,
Canada), Charles K. Shearer (University of New Mexico, USA), John W. Sheraton
(Australian National University, Australia), Kazuyuki Shiraishi (NIPR, Japan) and Yoichi

Motoyoshi (NIPR, Japan)

High-temperature beryllium
pegmatites were discovered in 1979 at
“Christmas Point” (Field Islands) and
“Zircon Point” in Khmara Bay (Grew,
1981). During JARE-40, four en echelon
pegmatites at the “Christmas Point”
locality were studied, including the
discovery pegmatite. Two of the four
pegmatites are beryllian. Characteristic of
the beryllian pegmatites are prisms of
brown sillimanite up to 10 cm long and 4
cm across, masses of orange wagnerite and
yellow-brown apatite, red microcline, gray
quartz, biotite in flakes several centimeters
across or medium-grained aggregates,
localized masses of ilmenite-hematite
intergrowths ~ with  magnetite  and
surinamite-bearing aggregates up to several
centimeters across. The last, in part foliated,
consist mostly of medium-grained quartz,
surinamite, garnet, sillimanite, and
secondary cordierite. Sparse orthopyroxene
typically forms selvages between cordierite
and quartz; secondary orthoamphibole
occurs in biotite in one section
Accessories in the pegmatite include
monazite, xenotime(?) and  zircon,
Hogbomite occurs as lamellae in spinel in
one oxide mass in the discovery pegmatite.
Kyanite is a widespread if sparse
constituent of the pegmatites, whereas
andalusite is rarer; it overgrows sillimanite.

Sapphirine and khmaralite form
masses up to 5 cm across in quartz of the
second beryllian pegmatite at “Christmas
Point”. The masses are separated from
quartz by an inner corona of sillimanite and
an outer one of garnet. Surinamite typically
occurs along the boundary between the two
coronas or in the gamet one; some is also
found with corundum and musgravite on
the inside of the sillimanite corona. Cell
parameters of “Christmas Point” sapphirine
are smaller than those reported for
sapphirine in general (e.g., Sahama et al,,
1974). We interpret this difference to be
due to Be incorporated in the sapphirine,
which is also evident in the presence of the
Be minerals surinamite and musgravite
among the breakdown products of
sapphirine. Electron diffraction patterns of
the sapphirine with the smallest cell
parameters show superstructure reflections
characteristic of khmaralite. We suggest
that beryllium is incorporated in the
“Christmas  Point”  sapphirine  and
khmaralite by the substitution BeSiAl-2,
which explains compositional variations in
beryllian sapphirine and khmaralite from
the Musgrave Ranges, Gage Ridge and

“Zircon Point”.

Surinamite occurs sparingly in a
pegmatite intrusive into orthopyroxene-
sillimanite-quartz-mesoperthite gneiss on



Mount Pardoe in Amundsen Bay.
Surinamite is enclosed in secondary
cordierite with sillimanite and biotite.
Other accessory minerals present are rutile,
wagnerite, apatite, garnet, orthopyroxene,
kyanite and andalusite. In contrast to the
“Christmas Point” pegmatite, sillimanite
prisms do not exceed 1 mm in width and
orthopyroxene appears to be mostly an
early formed mineral that is partly replaced
by gamnet.

Textures involving sapphirine and
khmaralite at “Christmas Point” suggest
that these minerals were stable with quartz
when the pegmatite was emplaced and
subsequently reacted during a high-
temperature metamorphic event (Table 1)
as follows:

Khmaralite or beryllian sapphirine +
quartz -—> surinamite + garnet +
sillimanite... . (D

Khmarallte or berylllan sapphmne -
surinamite + musgravite + corundum =
sillimanite. .. ..(2)
It now appears that surmamlte musgrav1te
and chrysoberyl at “Christmas Point” and
“Zircon Point” formed from pre-existing
sapphirine and khmaralite. There is no
need to assume the presence of a beryllian
cordierite precursor (cf. Grew, 1998).
Development of the coronas could have
been coeval with formation of coronas of
sillimanite, gamet and orthopyroxene

between sapphirine and quartz in the host
rocks of the pegmatites at “Christmas
Point”. The precursor to surinamite at
Mount Pardoe could also have been
sapphirine or khmaralite.

Quartz-rich  granulites  containing
sapphirine, sillimanite and/or
orthopyroxene that host the pegmatites at
the “Christmas Point” locality resemble
Sheraton’s (1980) Napier complex Cr-poor
metapelites, but compared to these are
depleted in Na, K, Ca, Rb and Sr and
enriched in Y, Zr, Nb, La, Ce, Th, and U. F
contents range from <50 to 1150 ppm.
Beryllium contents range from 0.8 to 7.1
ppm and average 3.8 + 2.4 ppm Be (8
samples), comparable to the O to 8 ppm Be
and average 3.0 + 2.4 ppm Be in 8 Cr-poor
granulites from the Napier, Tula and Scott
Mountains  (Sheraton, 1980, 1985,
unpublished data). These Be contents lie
within the range reported for pelitic rocks
in general (1-10 ppm). Other reports of Be
in the Napier Complex include Be-bearing
sapphirine from Mount Riiser-Larsen
(Christy, 1989) and Gage Ridge. Whether
the beryllium in the Mount Pardoe,
“Christmas Point” and “Zircon Point”
pegmatites originates from remobilization
of Be in the host metapelites, or comes
from a more distant or deeper source, is an
unresolved question at the present time.
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Table 1. Stages of mineral formation in the beryllium pegmatites in Khmara Bay

Pegmatitic Metamorphic (1) Metamorphic (2)

< Quartz and Alkali feldspar —

Sillimanite (1) — very Sillimanite (2) — prismatic | Sillimanite (3) — fibrolitic

coarse Kyanite Andalusite
Khmaralite and beryllian Surinamite Beryllian cordierite
sapphirine Musgravite
Chrysoberyl (“Zircon Pt.”)
Biotite (1) — very coarse Biotite (2) rare
Muscovite
< 7 Orthopyroxene 7 —
Garnet Orthoamphibole

Dumortierite (“Zircon Pt.”)

< Apatite & Wagnerite —

< Ilmeno-hematite & Hemo-ilmenite —
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Diversity and origin of the Amundsen Dikes,
part 1: bulk rock and mineral compositions

Hideo ISHIZUKA (Kochi Univ.) and Satoko SUZUKI (Grad. Univ. Advanced Studies)
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In the Napier Complex, Enderby Land, East
Antartica, occur abundant dikes of doleritic rocks
intruding the ultra-high temprature metamorphic
rocks, which is generally refered to the
Amundsen Dikes. Its intrusion age has been
determined by the Rb-Sr whole rock data to be
1190 + 200 Ma (Sheraton & Black, 1981, CMP,
78, 305-317). The present study has delt with
field occurrence, petrography, bulk rock and
mineral compositions of the Amundsen Dikes in
the Mt. Riiser-Larsen area of the northern Napier
Complex, and discussed their diversity in
lithology and origin.

The Amundsen Dikes in the studied area strike
N-S and NE-SW, of which the width varies from
several tens of centimeters to a few meters, but
rarely reaches 20 m. A chilled margin (several
centimeters in thickness) is well developed at the
contact with host metamorphic rocks, but thin
dikes lack a distinct chilled margin. No thermal
effect is observed in the host metamorphic rocks.
Mneral texture and mineral assembalge indicate
these dikes to be free of the ultra-high temperature
metamorphism of the Napier Complex. This
implies that the emplacement of dikes apparently
postdated the Napier metamorphic episode.

Most dike rocks display intergranular to
subophitic texture, but relatively thick dike rocks,
being more than a few tens of meters thick, have
coarse-grained and equigranular (gabbroic)
texture in the central portion of dike. Constituent
minerals of igneous origin include clinopyroxene
(Cpx), plagioclase (P1), magnetite (Mag) and
ilmenite (Ilm) with or without biotite (Bt) and
apatite (Ap). Of these, two types of mineral
associations can be recognized, namely, Cpx + P1
+ Bt and Cpx + P1. Cpx in the Bt-bearing rocks
exhibits pale-red to pale-green pleochroism.

Athough the dike rocks are free of the Napier
ultra-high temperature metamorphic episode,
some of dike rocks are more or less sheared to be
mylonitic or sometimes pseudotachyrite-like
rocks, and partially recrystallized to the following
secondary mineral assemblages;

blue-green hornblend (BG-Hbl) + meta-P],
BG-Hbl + meta-Bt + meta-Pl,

BG-Hbl + garet (Grt) + meta-Pl,

BG-Hbl + meta-Bt + Grt + meta-Cpx + meta-Pl,
BG-Hbl + meta-Bt + Grt + epidote + meta-P1.

- BEARET (RBTR - MIER)

Accessory secondary minerals include quartz,
pyrite and chalcopyrite. These observations
indicate the epidote-amphibolite to amphibolite
facies conditions for the shearing episode in the
Riier-Larsen area.

Representative bulk rock XRF analyses are listed
below. All the analyzed samples are basaltic in
the SiO2 content. The alkali-silica diagram shows
that there are at least two types; alkaline and
non-alkaline types. The Bt-bearing rocks belong
to the alkaline type. The non-alkaline type shows
the systematic increase in TiO2 with increasing
the FeO*/MgO ratio, suggesting the tholeiitic
differentiation. The Nb-Zr relationships further
subdivide the alkaline type into Type-A and -B,
and the non-alkaline type into Type-C and -D.
The Nb/Zr ratio is different between the Type-A
and -B, while the Type-C and -D have the similar
Nb/Zr ratio but different abundance in Nb and Zr.

These data indicate the Amundsen Dikes in the
Mt. Riiser-Larsen area to be diverse in lithology,
and also diverse in origin; a further study of
radiometric age determination is in progress.

Type A B C D
(wt.%)

SiO2 45.24 48.39 51.78 49.46
TiO2 3.33 3.22 1.89 1.37
Al2O3  14.70 12.24 12.61 13.16
FeO* 14.46 15.85 15.27 13.03
MnO 0.21 0.24 0.21 0.20
MgO 5.12 2.99 4.39 6.86
CaO 8.51 7.32 849 10.88
Na20 2.84 2.79 2.39 2.06
K20 1.91 2.82 1.22 0.16
P20s 0.96 1.12 0.25 0.08
(ppm)

Ba 1264 1036 430.3 37.1
Cr 218.3 152.5 335.7 415.8
Cu 48.7 26.8 84.4 236.0
Nb 41.0 28.6 8.6 5.1
Ni 129.5 77.4 180.7 203.8
Rb 48.7 95.3 304 3.3
Sr 418.3 247.0 223.3 124.4
\% 240.4 65.6 399.7 356.2
Y 32.0 68.9 38.4 26.4
Zr 163.7 291.0 160.3 81.4
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Preliminary study of petrology of the Mefjell granitic complex

in the Ser Rondane Mountains, East Antarctica

LI Zilong
(Graduate School of Science and Technology, Kobe University)
TAINOSHO Yoshiaki
(Faculty of Human Development, Kobe University)
OWADA Masaaki
(Faculty of Science, Yamaguchi University)

The 0.51Ga Mefjell Granitic
Complex (MGC) is as a large stock of the
Paleozoic age and located in the central part
of the Ser Rondane Mountains, FEast
Antarctica. The MGC consists mainly of
biotite granite, granodiorite, quartz monzonite
and olivine monzonite. The MGC intrudes
the Late Proterozoic metamorphic rocks of
amphibolite facies parallel to its gneissosity
with a clear boundary (Tainosho, et al., 1991,
1992), and is sometimes intruded by fine-
grained biotite granite stocks and locally by
diorite dykes.

Granodiorites are
plagioclase (An,, ), k-feldspar, quartz, biotite,
hornblende, clinopyroxene with accessory
minerals of apatite, sphene, zircon, opaque
minerals of ilmenite and/or magnetite, and

composed of

carbonate minerals and muscovite as altered
minerals. Biotite granite is constitute of
plagiocalse, k-feldspar, quartz and biotite.
Accessory mineral is sphene, zircon, oxides.
Olivine monzonite is coarse-grained, and
consists mainly of plagioclase, K-feldspar,
quartz, olivine, clinopyroxene, orthopyroxene
with accessory
oxides.

zircon, apatite, and iron

Granodiorite has a low silica (SiO,
content ranges from 65 to 60 wt%) and high
alkiline (10-11 wt%) in comparison with the

other granitoid of the Ser Rondane Mountains.

Majority of granodiorites fall in the field of
metaluminous except two samples located in
the field of peraluminous and show high
FeO./(FeO;+MgO) and K,0/Na,0. Based on
the REE data, the Mefjell granodiorites show
some significant low JIREE, Y, slight
LREE/HREE fraction and weak negative Eu
anormaly. Biotite granites have also high
FeO./(FeO+MgO) and K,0/Na,0>1. In the
Y+Nb vs. Rb and Y vs. Nb plots, all of the
granodiorite and biotite granites fall in the
Volcanic-Arc granite field as defined by
Pearce et al., 1984 for Phanerozoic granites.
Detailed studies of mineral texture
demonstrated those (1) exsolution lamellae of
two kinds of pyroxene (pigeonite and
clinopyroxene) from granodiorite. (2)
hornblende and quartz from granodiorite
shows reaction rims surrounding grains of
relic clinopyroxene, which crystallized in
stagy. Some relic crystals of
clinopyroxene are disappeared and instead by
hornblende. (3) Symplectite aggregate of
biotite and quartz from granodiorite also is

earlier

developed well, and may have two
possibilities to form it. One possibility is as
breaking down products of orthopyroxene, k-
feldspar and melting components; the other
one is regarded as reaction products evolved
from aggregate of hornblende and quartz. (4)
Clinopyroxene is progressively replaced with



possibilities to form it. One possibility is as
breaking down products of orthopyroxene, k-
feldspar and melting components; the other
one is regarded as reaction products evolved
from aggregate of hornblende and quartz. (4)
Clinopyroxene is progressively replaced with
increasing fractionation by the pale-green
actinolitic to edenitic hornblende in
hornblende biotite granite. (5) Perthitic and
myrmekitic textures within granodiorite were
observed. (6) Corona texture of pyroxene
core and hornblende rim developed in olivine
monzonite.

In the Di-Hd-En-Fs diagram of
pyroxene classification, composition of relic
pyroxene from granodiorite is fall in fields of
hedenbergite and augite, which has
remarkably high Fe/(FetMg) ratio. Based on
nomenclature of .amphibole (Leake et al.,
1997), chemical composition of hornblende
falls in fields of ferrohornblende and
hastinsite and ferroedenite of
amphibole. However, some composition of
hornblende altered from clinopyroxene were
plotted in fields of actinolite and edenite.
Composition of biotite has high mean value
of Fe/(Fe+Mg) of 0.85 (annite), and fall in
iron-rich area in diagram of Si-Mg/(Mg+Fe)
that may indicate the reducing state of the
source and granites crystallized at a lower
oxygen fugacity. Alkili-feldspar is usually

calcic

composed of Or,s 0Abs ,An,. The plagioclase
composition in the MGC shows a continuous
and normal change from An,,;, within the
cores to An,,s at the rims. Fe-Ti oxides are
composed mainly of ilmenite, with minor
amount of magnetite limited in one sample of
biotite hornblende granite. Ilmenite is nearly
pure FeTiO3, very low or not containing
low MnTiO3

hematite molecule and

conponent, and may indicate crystallized
during relatively reducing condition.

Physical condition of formation of
estimated by
geothermometer. Temperature ranging from
580-630°C was obtained using two feldspar
method, and it may be regarded as of
subsolidus condition, and 850-900°C was got
by crystal of k-feldspar and plagioclase pair
thermomter and may indicates of magmatic
condition. Pressure of 2.5-3.8 kbar was
estimated based on the barometer of total Al
of hornblende increasing with pressure
(Hollister et al., 1987), and it may be imply
that 9.3-14.1 km is as the level of
emplacement of the MGC. The MGC
apparently have crystallized under the more
reducing condition (fy, is less than 10'®* bar
depandent on composition of biotite).

In general, the MGC in the Ser
Rondane East  Antarctica
incorporates many rock types varying olivine

granite  was some

Mountains,

monzonite to granodiorite. The association of
K-feldspar, pyroxene, olivine, quartz and
pyroxene in the MGC suggests that generated
from a relatively dry, high-temperature
magma. An iron enrichment trend is defined
by the mafic silicates which have the high
Fe/(Fe+Mg) ratio in iron-rich lamellae of
pyroxene to aggregate of hornblende with
quartz, then to symplectite of biotite and
quartz in the MGC. Such mineral chemical
relationships  as
characteristics indicate the MGC suffered a
relatively fast isobaric cooling history of
magmatic crystallization process.

It is suggested that the MGC formed from a
distinctly different magma type comparing
with the other Ser Rondane granites.

well as  chemical
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Carbon and Oxygen Stable Isotopic Compositions of Marble Layers in the

Liitzow-Holm Complex and Sgr-Rodane Mountains, East Antarctica.
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The Sor Rondane Mountains (71.5°
S;22°
high-grade metamorphic rocks together with

-72.5°
-28° E) are underlain by a medium- to

various plutonic rocks and minor mafic dykes.
The basement rocks are divided into two terrenes;
Northeast (NE) terrene which consists mainly of
granulite facies rocks of intermediate and pelitic
compositions and Southwest (SW) terrane which
rocks of
SHRIMP

geochronologic study for zircon and sphene on

consists of amphibolite facies

intermediate o basic compositions.
eleven rocks (four orthogneisses, five
paragneisses, one migmatite and one granite)
from the pervasive area of the Sor Rondane
Mountains revealed the thermal history of these
rocks.

It is significant that inheritaed ages older than
1100Ma are

paragneisses. Only one zircon grain in 20 zircons

very rare even among the
from a pelitic gneiss from NE terrane shows
inherited ca.3000Ma. The core parts of other
grains of this gneiss yield uniformly ca.1100Ma.

In summary most of protolith of the
metasediments may derived from Grenvillian
basement (ca. 1100-1300 Ma) with minor amount
of Archean component from the hinterland of the
Sor Rondane regions. Itis good agreement with
Shortly

after the formation of the protoliths, the granulite

the Nd model ages of the orthogneiss.

facies regional metamorphism occurred during ca.

900-1000 Ma, resulting to form NE terrane.
However, the most extensive metamorphism in
the region occurred during 630-590Ma under the
granulite to upper amphibolite facies condition.
Furthermore, post-tectonic granites activities took
place 560-515 Ma

This history 1s very similar to that of the central
Dronning Maud Land to the west (Jacobs et dl.,
1998), while it is in contrast to that of the
Lutzow-Holm Comlex to the east (Shiraishi et
al., 1994). The Pan-African Mozambique belt
which is situated along the eastern margin of
Africa has been considered to be the result of the
collision between the continental blocks of East
However the southward
extension of the belt to Antartica is not clear. The

and West Gondwana.

authors suggest that the contrast thermal histories
between the Lutzow-Holm Comlex and the Sor
Rondane Mis. reflect the boundary between the
East and West Gondwana.
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MY 7Uh, U752 RMBOMEMERD

Sr - Nd [ L6kt Bk

HhERHER - 0% REHE FRKX)

- TR#Y GRIEX)

- EHER (TEXR)
- HAMTT (M)

Sr - Nd isotopic compositions of granitic rocks
in the Namaqualand area, South Africa.
M. Yuhara, H. Kagami (Niigata Univ.), Y. Hiroi (Chiba Univ.),
N. Tsuchiya (Tohoku Univ.) and K. Shiraishi (NIPR)
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Fig. 1 (a) Regional tectonic setting of the Namaqua-Natal Province and its relationship to older (Archaean and Kheisian) and younger
(Pan-African) provinces. (b) Regional geology of the Namaqua Sector, showing the tectonostratigraphic subdivisions of Thomas ef al. (1996)

(modified after Hartnady ef al., 1985; Thomas et al., 1994).

(from Gibson et al., 1996)
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Fig. 2 Rb-Sr whole-rock isochron diagram of the Nababeep Gneiss.
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Some mineralogical and petrological new aspects in the high-grade
metamorphic rocks from South Africa
Hiroi, Y. (Chiba Univ.), Tsuchiya, N. (Tohoku Univ.), Motayoshi, Y. (NIPR)
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S PETROGENESIS OF THE FERRAR-TASMANIA-KAROO
CONTINENTAL THOLENTE PROVINCE — CONSTRAINTS
AND MODELS FROM EXPERIMENTAL PETROLOGY

David H. Green, Director, Research School of Earth Sciences,
The Australian National University

The Mesozoic tholeiitic Ferrar intrusives and
associated extrusives in the Trans-Antarctic
Mountains were continuous into the
Tasmanian and South-eastern Australian
province and the Karoo Province of South
Africa. The dominant magma types are low
MgO (<8% Mg0), quartz-normative
tholeiites with low TiO, contents (<1%
TiO,). A search for aphyric quenched
liquids and vitrophyres establishes

orthopyroxene to MgZ¢ and olivine also to

Mg#c as phenocryst phases in the most
primitive samples obtained, usually as
chilled magmas to dykes. In addition,
plagioclase phenocrysts and
microphenocrysts of Ang, composition occur
in both the rare olivine-phyric, and in
enstatite phyric quench compositions and in
evolved magmas with pigeonite and augite
microphenocrysts.

From petrography and geochemistry, it is
inferred that, prior to emplacement, the
tholeiitic magmas ponded at mid-crustal
depths providing opportunity to reach
(olivine) + orthopyroxene + clinopyroxene +
plagioclase (Ang,) saturation and evolve,
through crystal fractionation and (probably)
wall reaction to strongly quartz-normative
liquids.

An inferred parental magma for the Ferrar
tholeiites is a picrite with Mg’=77.1, 15.5%
MgO, 0.43% TiO,, 1.28% Na,O and 0.43%
K,O. It has olivine (Fo,, ;) and
orthopyroxene as liquidus phases at 1.5
GPa. The inference from the experimental
studies is that primitive magma segregated
from harzburgite rather than lherzolite
residue and furthermore that the harzburgite
was relatively refractory in Mg*. The
preferred model for Ferrar picrite
petrogenesis is one of partial melting of
refractory lithosphere, in which prior
fertilization has established distinctive minor
and trace-element patterns.

Refertilization processes may include
migration and reactive absorption of silicic
melt from coesite-eclogite; migration and
decarbonation of carbonatitic melt, and
migration and crystallization of potassic,
alkali-rich and water rich, silica-
undersaturated olivine nephelinite to olivine
leucitite.

An hypothesis that continental flood basalt
provinces originate by abnormally high melt
production within an upwelling ‘plume-head’,
comprised of mixed eclogitic and peridotitic
lithologies, has been tested experimentally. A
thermal divide between minimum melts
(thyodacitic melts) in the coesite-eclogite and
minimum melts (olivine nephelinite) in
lherzolite means that initial melts migrate from
the eclogite to freeze within orthopyroxene-
rich peridotite. Increasing temperature or
adiabatic upwelling leads towards
homogenization of phase composition but not
of phase proportions in the ‘re-fertilized’
upwelling ‘plume’. Melts are ephemeral and
cannot persist until the solidus of the lherzolite
is exceeded — at this stage minimum melts
are strongly silica-undersaturated olivine
nephelinites and olivine-rich basanites and
high melt fractions are picrites to olivine
tholeiites, depending on depth of melt
separation from residue.
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Geochemical characteristics of the granitic rocks from Ser Rondane Mountains,

East Antarctica -rare earth elements-

Yoshiaki TAINOSHO (Kobe University), Kazuyuki SHIRAISHI (National
Institute of Polar Research) and Yuhei TAKAHASHI (Geological Survey of

Japan)
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Pingvinane Granite, Rogerstoppane Granite, Mefjell
Granite 7 & L, # # T 13 Dufek Granite,
Lunckeryggen Granite 7% f& 3 % (Takahashi et al.,
1990; Tainosho ef al, 1992) , FFniE B &1L

Mefjell Granite % &< &, /IEE T, £RAE
LEBECEI> bOBSVLOIRH L, FHEM
HREIZTPRETH 5,
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* L, FEHFFIEBAE O Dufek Granite,
Lunckeryggen Granite {X &\ 7 /A7 U & Ba, Rb
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Bz #EL T KO ICE A, KNaltb? 1.0 &
W R&EL, X770V DEBEEORH
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loguK-0/MgO & (Fig. 1) 26T Ak U T E&
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Rb/Sr T, fHOTERABRLILENHEEZ R
T 5, £, BEHEERS cHEBLLE
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(Fig. 4), Austkampane Granite, Vengen Granite,
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Timing of the ultrahigh-temperature metamorphism of the Napier Complex, East

Antarctica: monazite and zircon dating using electron microprobe
Tomokazu HOKADA, Satoko SUZUKI (Grad. Univ. Advanced Studies / NIPR),

Yoichi MOTOYOSHI (NIPR)

Introduction: The Archaean Napier Complex
in East Antarctica is known as one of the best
examples for the ultrahigh-temperature (UHT)
metamorphic complex. A numerous radiometric
dating have been carried out for rocks of the
Napier Complex, and initiation of felsic igneous
activity to form the protolith of the complex at 3.8
Ga and major tectonothermal events including the
UHT metamorphism during 2.5-2.9 Ga were
evaluated (e.g., Harley and Black, 1997).

However, timing of the UHT metamorphism is in
dispute, ie., 2.8-2.9 Ga (Harley and Black,
1997) or 2.5 Ga (Grew and Manton, 1979; De
Paolo et al., 1982; Asami et al., 1998). This
study reports monazite and zircon U-Th-Pb ages
based on the same method of Asami ef al. (1998),
UHT
metamorphism combined with the textural

and discusses the timing of the
observation of analyzed monazite and zircon
grains under microscopy.
Analytical methed: Analytical method
essentially follows Suzuki et al. (1991) and
Yokoyama and Saito (1996). Chemical analyses
of monazite and zircon were performed using an
electron  microprobe  with S5ch  WDS
(JXA-8800M) at National Institute of Polar
Research. Analytical conditions are as follows;
Accelerate voltage: 15 kV, Probe current: 200 nA
(monazite) and 400-500 nA (zircon), beam
diameter: 2-3 pm, measurement time: 200-300
seconds (UM «, TbM «, PbM @ ), standards:
synthesized UQ,, U,0,, ThO, and natural

PbCrO,, correction method: ZAF and prz.
Internally standards of 3.02 Ga monazite from
Australia and 994 Ma zircon from Antarctica

(both dated by SHRIMP) were used for
checking and correcion of the age
determinations.

Analyzed sample: Analyzed samples are UHT

gneisses containing sapphirine+quartz, osumilite
or mesoperthite from the Mt. Riiser-Larsen area,
the high-grade region of the Napier Complex.
Sapphirine-orthopyroxene-(osumilite)-quartz
gneiss (TH97011305, TH97021326,
TH97020414, TH97020415, R98022302C).
quartzo-
Sapphirine-

Sapphirine-orthopyroxene-bearing
feldspathic gneiss (TH97020713).
garnet (quartzo-feldspathic)
(TH97020416). Garnet felsic  gneiss
(TH97012006). Garnet-orthopyroxene-bearing
quartzo-feldspathic =~ ~  siliceous gneiss
(TH97012909, R98022301A, R98022301B).
Results and discussion: 1. Most of analyzed

gneiss

monazite and zircon grains (except 3 grains)
show 2.3-2.5 Ga (Fig. 1).
observation yields that monazite and zircon grains
enclosed within osumilite also indicate 2.3-2.5
Ga. 3. 2.7-2.9 Ga were obtained from only 3
grains (5

2. Microscopic

zircon spots) in sapphirine-
orthopyroxene-bearing quartzo-feldspathic gneiss
(20713). These results suggest that the UHT
metamorphism of the Napier Complex occurred
at 2.5 Ga and that previous thermal event was

also recorded at 2.8-2.9 Ga.



¥ Zircon

N {1 Monazite
251
R98022302C b,
20] A98022301
J Grt-Opx-0s-Qtz gneiss s Grt-Opx-Pl-Akfs—Qtz gneiss
1 H
107 o 0.5 1o 15 20 25 30
] l1He70120909
E 51 Grt-Opx-Pl-Akfs-Qtz gneiss
° 05 1.0 15 30 o By,
159 70D O 5 1 Y] 1.5 248 5 30
THO7011305
P1Spr-Opx-0s-Qtz gneiss Lo (Spr)- (Spl) ~Grt-Akfs-Qtz gnei:
10 : 5
5
Fiaua bt f a5 1e 1.5 20 30
¢ o5 Lo LS 26 25 38 ’
I THe7021326 . 651
515pr-Opx-0s-Qtz gneiss .
105 ' 65 1.0 15 20 25 30 551
TH97020713
-Pl- i THE7020414
Spr-Opx-PI-Qtz gneiss  Spr-Opx-0s-Qtz gneiss
iy 05 1o s *
M THE7020415 4]
|Spr-Opx-Os-Pl-Akfs-(Qtz gneiss oo
v o5 Lo 15 20 D30 301
YIpge022301B .
Grt-(Opx)-(Akfs)-Qtz gneiss : 25}
J .
° 0 i 3.4 1.5 20 %3 30
15 THO7O1 19
. Grt-PI Akfs-(Qtz} gneiss .
g 5
s o5 T e 25 ¢ 30 o as 10 15 28 e
Age (Ga) Age (Ga)
25Ga 28Ga 28Ga 28Ga

Fig. 1 Histograms of apparent ages for analyzed monazite and zircon grains in ultrahigh-
temperature gneisses from the Mt. Riiser-Larsen area in the Napier Complex.

— 91 —



P3

HE T 7V EA N - ROBRRERE

752254 MCEENSA4Ka OIFER

AREEE (BIEX - #F%EH) . MUAERA (BILX - BEEFE) .
BERE FRA - BARERAR)  KFMEES (LOX - BEEK) |
AHBET (BHBIZER) . WA Crowe (A —ZXFJUTK)

Composition of amphiboles in ultra high-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)
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2.0Ga Continental collicional event in North Atlantic Craton:
example from South Harris Complex, NW Scotland
Sotaro Baba (Osaka City Univ.)
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Strain analysis of conglomerate bed using deformed pebbles at the

boundary between the Nellore-Khammam Schist Belt and Pakhal
Group, SE India
Rajneesh Kumar, T. Okudaira and M. Yoshida

Department of Geosciences, Osaka City University, Faculty of science, Sugimoto,

Sumiyoshi-ku, Osaka 558-8585.

The Nellore-Khammam Schist Belt
now juxtaposes to the Pakhal Group in
Kothagudem region (SE India). The
contact between these two terrains is
demarcated by conglomerate bed
containing highly deformed pebbles. In
the NKSB, four deformation phases have
been recognized, whereas in the Pakhal
Group two deformation events are
identified (Rajneesh Kumar et al., 1999).
Rajneesh Kumar et al. (1999) suggested
that the last phase of deformation event
in the NKSB can be comparable to the
deformations in the Pakhal Group, and
then the rocks of the NKSB were
superimposed by Pakhal deformation.
Therefore  strain  picture of the
conglomerate bed is a key to understand
the deformation at the terrain boundary,
and the juxtaposition of the NKSB and
Pakhal Group. In this study we try to
evaluate the amount and symmetry of

the strain on the conglomerate bed by

using the deformed pebbles, and
compare with the strain nature of the
rocks of the NKSB.

The deformed pebbles show cigar-
like forms and orientation of long axis of
the pebbles generally exhibit vertical
75-80°E).

elongation axis (X),

(azimuth EW  plunge
Maximum
intermediate axis (Y) and minimum axis
(Z) of each pebble were measured at
outcrops along the Kinnerasani river.
On the Flinn diagram [(X/Y-1) vs. (Y/Z-
1)], data mainly are plotted in the field
of apparent constriction (K value = Av.
3.09). Using the method of Nadai
(1963) and Hossack (1968), amount of
logarithmic strain of the pebbles were
calculated. The calculated value of the
amount of strain are 0.33-0.82, which
are equivalent to the strain magnitude of
39-127%.

The rocks of the NKSB located near

the terrain boundary are folded in



upright fashion. At hinge portion of the
upright folds, maximum orientation of
elongated quartz grains parallel to
orientation of axial plane and vertical to
fold axis. Maximum elongation
direction of the quartz is with azimuth of
N42°W and plunge of 75°.  This
direction can be comparable to the
maximum elongation direction of
pebbles.

C-axis fabric pattern of quartz grains
of pebbles are characterized by cleft
girdle around maximum elongation axis
X. This fabric pattern has been assigned
to deformation under constrictional
strain. C-axis fabrics from the matrix
grains in the conglomerate and from the
grains in the hinge imply of the upright
folds are also characterized by cleft

girdle pattern. These observation

implies that the strain picture of the
conglomerate bed and the upright folds
can be comparable.

Consequently this strain analysis
presented here strongly suggests that the
deformation observed in the Pakhal
Group can be trace into the rocks of the
NKSB, and strain picture of the
deformation is maximum elongation

direction X located to vertical.

Reference

Rajneesh Kumar, Okudaira, T., Tani, Y.,
Hari Prasad, B. Divi, R.S and Yoshida,
M (1999) Structural Features around the
Archean-Proterozoic Terrain Boundary
in Khammam District, South India.
Jour.  Geosciences, Osaka  City

University, 42, pp. 237-245.
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P 6 Geochemistry of Amphibolites from Nellore-Khammam Schist

Belt, Khammam, southeast India.
B.Hari Prasad, T.Okudaira', Y.Hayasaka® and M.Yoshida'
'Department of Geosciences, Osaka City University, Faculty of Science, Sugimoto-Cho,

Osaka-558-8585, Japan.

*Department of Earth and Planetary Science, Hiroshima University, Higashi-Hiroshima

739-8526, Japan.

The Nellore-Khammam Schist
Belt (NKSB) forming in the southeastern
part of India is well known as greenstone
belt in India. It is bounded by
Proterozoic Eastern Ghats mobile belt on
the east and Dharwar Craton on the west
(Fig.1). The NKSB is dominated by
metamorphic  rocks derived from
sediments such as, pelites, psamites,
conglomerates, cherts, limestones and
acidic volcanics in the southwestern part
and metabasalts in  the east.
Metamorphic grade changes from
greenschist facies to upper amphibolite
to lower granulite facies from west to
east. The present study area (Khammam
district), which is the northern extremity
of the NKSB, mainly consists of several
kinds of amphibolites, such as
garnetiferous  amphibolite,  banded
amphibolite and foliated amphibolite.
The amphibolites were formed by high-
pfessure

amphibolite facies

metamorphism  (700£50°C, 1.1+0.1

GPa). All the three rock types have
undergone intense deformation and at
least three deformational stages have
been identified. Foliation trends and
topographic features in the area
illustrates a large-scale fold. The first
deformation is represented by the
formation of S, foliation, intrafolial folds
(F) and mineral lineation L;. S,
foliations are parallel to original banding
structure.  Large-scale reclined folds
accompanied by shearing is identified to
the second phase deformation. Third
deformation is represented by gentle
upright folds.

Bulk-rock chemistry for amphibolite
samples was measured in order to
understand nature of their protolith.
They display a relatively wide range of
Si0, (49.62-58.70 wt%) and a slight to
moderate ALO, (11.24-19.31 Wt%),
Ca0 (7.66-1721 wt%). Fe,0,
enrichment trend in similar to that shown

by basalts erupted within island arc or
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incipient back-arc  basins. The
garnetiferous samples show more enrich

in Fe,0,* and MgO when compared

with foliated and banded amphibolites.

In general all rock types show a decrease
in CaO and increase in TiO, with
increasing Si0,. MgO is increasing
linearly with the increase in Ni
concentration. Although all samples vary
in minor element composition, the
garnetiferous samples are systematically
different from other : rich in Cu and Ni
and poor in Zr and Sr. On the TiO,-Zr

diagram, all samples fall in the arc field,

o o

plotting to the right or near the
primitive-evolved boundary (Pharaoh
and Pearce, 1984). In the diagram of
Ti/Zr vs. Z1/Y, the samples widely plot
from the island arc basalt ficld to the
range of calc-alkaline basalt from
continental margin-arc. The
garnetiferous amphibolites are plotted in
the island-arc basalt field and foliated
amphibolite and banded amphibolites are
plotted in the calc-alkaline basalts from
continental margin-arc.  This implies

that in the NKSB different two type of

their origin can be identified.
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A partial petrogenetic grid for KFMASH system at high oxygen

fugacity: new experimental data for high Xy, metapelitic granulite

Kaushik Das', Somnath Dasgupta” and Hiroyuki Miura'
"Hokkaido University, Japan, “Jadavpur University, India

Metapelites with high magnesian and
aluminous composition are the most useful
members of the lower continental crustal
material to unravel the pressure-
temperature-time  evolution of the
continental growth process. Assemblages
including phase like osumilite are
important indicators of very high
temperature metamorphism at low to
moderate pressures and low amo (Olesch
& Seifert, 1981; Motoyoshi et al., 1993;
Audibert et al, 1995; Carrington and
Harley, 1995,a, b). It is well established
that osumilite is restricted to highly
magnesian bulk composition (high Mg-Al
granulites) in metapelite rocks. In the
different parts of the presently exposed
granulite terrains of the world, mineral
parageneses show high oxygen fugacity
environment at the time of the mineral
equilibrium (Arima & Gower, 1991; Lal et
al., 1987, Nowicki et al, 1995, Dasgupta et
al., 1997, Sandiford et al, 1987). From the
theoretical considerations it is known that
with increasing oxygen fugacity the
topology of the P-T grid changes (Hensen,
1986, Hensen and Harley, 1990). So far
many theoretical grids and tightly
constrained experimental grids have been
suggested for the metapelitic assemblage
through the fluid absent biotite melting
reactions (Carrington and Harley, 1995a,
Audibert et al, 1995). But they represent
the reactions that are equilibrated at low
oxygen fugacity. Hence it has been
difficult to use these experimental data to
explain the reactions that are equilibrated
at the high fO,. So this present work has
been aimed to have direct experimental
evidence through the biotite dehydration
melting reactions in the KFMASH system.

The reaction relations for the phases
osumilite, spinel, cordierite, sapphirine,
orthopyroxene, sillimanite, garnet, biotite,
K-feldspar, quartz and water-
undersaturated melt have been constrained
experimentally in the system KFMASH
under low water activity but at high
oxygen fugacity Two bulks of quartz-
saturated pelitic compositions with Xy, of
0.72 and 0.81 have been studied. The
starting materials are mixtures of synthetic
biotite, K-feldspar, quartz, sillimanitegy-
qtzzo gel. Natural garnet and sillimanite
have been used as seed. The pressure-
temperature range that has been aimed in
this present study extends from 7kb to
12kb and from 800°C to 1100°C. The
experimental runs are buffered by hematite
and magnetite mixture with a double
capsule technique in piston-cylinder
apparatus. 13% friction loss of pressure is
considered. The runs in which buffer
assemblages show stability, are considered
for the assemblage data and phase
compositions. All these runs were
examined by optical microscope, powder
XRD, microfocus XRD, BSE imaging and
were analyzed by EPMA. A petrogenetic
grid through the fluid absent biotite
melting reactions that has implication
towards the process of granulite formation
in the “oxidized” lower crust is denved on
the basis of these data.

From the present data the main findings
that have been compiled in the partial
petrogenetic grid are as follows.

Osumilite appears directly through melting
of biotite-sillimanite-quartz at T=850°C
and P<8.5Kbar and coexists with a melt of
granitic composition. Osumilite shows
minor variations in Xy, as functions of P
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and T and is typically the most magnesian
phase (Xm, =0.95). Osumilite coexists
with  cordierite  (Xp~0.90) at low
pressures (<7.5Kbar) and with spinel (X,
= 0.70-0.75) between 7.5 Kbar and 8.5
Kbar. In accordance with  other
experiments at low fO, (Audibert et al,
1995; Carrington and Harley, 1995) there
is no overlapping in the stability fields of
osumilite and sapphirine. Stability of
garnet + osumilite, commonly encountered
at low fO,, is not permitted at high fO,.
Instead, cordierite + osumilite and spinel +
osumilite become stable.
The biotite-melting reactions have steep
positive slopes in P-T space and there is
slight increase in the stability of biotite
with increasing pressure. Hence, there is
no back bending of biotite-melting
reactions at high pressures.
A well-defined field of osumilite + spinel
exists, which gives way to orthopyroxene
+ sillimanite with increasing pressure. Like
the garnet-osumilite field at low fO,, the
spinel-osumilite field at high O, 1s
restricted to P<8.5 Kbar. Hence, this pair is
expected to form only during low pressure-
high temperature at high fO,.
Garnet is stable with opx +sill only above
9Kbar at temperature=900°C.
Sapphirine + orthopyroxyne + spinel,
coexisting with quartz and melt, are stable
at temperature greater than 1000°C over a
wide pressure range of 7-10Kbar. At
P>10kbar, sapphirine + garnet become
stable at this temperature.
The above-mentioned data indicate that
unlike the low fO, grid, at high fO, there
exist a conspicuous stability field of
osumilite + spinel and moreover,
sapphirine has no overlapping field with
osumilite in the investigated P-T range.
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Carbon and Oxygen isotope characteristics of mar-

bles from the Liitzow Holm Bay, East Antarctica:
Evidence for regional fluid infiltration.

M. Satish-Kumar, H. Wada (Shizuoka Univ.), Y. Osanai (Okayama Univ.)
and M. Yoshida (Osaka City Univ.)

Metacarbonate rocks typically pre-
serve evidence of fluid-rock interactions. Dur-
ing metamorphism, processes such as
decarbonation, dehydration and infiltration
can modify mineral parageneses and stable
isotope abundance of metacarbonate rocks.
Many studies modeled the advective-diffusive
fluid infiltration in granulite-facies conditions
using metacarbonate rocks, which provide a
useful window in quantitative studies on
fluid-rock interactions during prograde
regional metamorphism, as well as during
post-metamorphic retrogression. Here, in this
contribution, we try to evaluate the carbon
and oxygen isotopic characteristics of metac-
arbonate rocks from the Liitzow Holm bay,
East Antarctica.

The Liitzow-Holm complex is a gran-
ulite facies to amphibolite facies terrain and
the geology of this complex has been
reviewed by several workers (Hiroi et al,
1987; Motoyoshi et al., 1989; Yoshida, 1978).
The major lithologic types include pelitic to
psammitic gneisses, basic to intermediate
gneisses with subordinate calcareous and
ultramafic rocks. In the Skallen region,
which represents the highest metamor-
phic conditions,  thedominant lithologies
include orthopyroxene-granulites
(charnockites), garnet-biotite gniesses, alumi-
nous metapelites, metacarbonates and
quartzites. Based on comprehensive field and
microstructural evidences a polymetamorphic
history for the terrain. Progressive metamor-
phism has been attributed to the Liitzow-
Holm complex with an increase in metamor-
phic grade from amphibolite facies in the N-E
to granulite facies in the S-W.

A regional granulite facies metamor-
phism at temperatures in the range 760-830°C
and pressures of 7-8 kbar have been reported.
Carbon isotopic thermometric results show a
temperature estimates around 840°C for the
marbles in the Skallen region (Satish-Kumar
and Wada, 1999). The presence of mineral
inclusions of kyanite, staurolite as well as sap-
phirine within garnet porphyroblasts indicated
a clockwise P-T evolutionary history for the
terrain (Motoyoshi et al., 1989)

In the Skallen region metacarbonate
rocks occur interlayered with peletic and
psammitic gneisses. Skam zones of calc-
silicate minerals usually occur in the contact
zones between the pelitic and the carbonate
lithologies. Calcite from these metacarbontes
and skarns were analysed for carbon and oxy-
gen isotopes. The results are compiled in
Fig.1. Satish-kumar et al (1998), suggested
millimeter to micrometer scale gigantic oxy-
gen isotopic heterogenity in a single hand
specimen from Skallen region. New data from
other localities in the Skallen region also attest
to more than 10 permil oxygen isotope hetero-
geneity in hand specimens.

Two distinct trends can be noticed in
the depletion of 8'3C and 8'80 in Skallen
samples. Firstly, large scale depletion in 8130
with minor shifts in 8!3C, resulting from the
meteoric fluid infiltration. The other trend
which is accompanied by a coupled depletion
of carbon and oxygen isotopes result from a
combination of fluid infiltration and decarbon-
ation reactions during skarn formation. Thus
the present data suggest that Skallen region
has undergone multiple localised fluid infiltra-
tion events during metamorphic evolution.
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Fig. 1. Carbon versus oxygen isotope diagram of Skallen metacarbonates depicting the
depletion in two trends, one corresponding to meteoric fluid infiltration and the other
relating to the skarn formation
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on continental ice sheet, East Antarctica
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Paleomagneticresult of rocks from the Mt. Riiser-Larsen area,
East Antarctica
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Surface wave velocity in East Antarctica
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Shear wave splitting anisotropy beneath the Antarctic upper mantle
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Development of the Antarctic Penetrator
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Detection of sea floor structure on the Southern Indian Ocean
from satellite altimetry
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Tidal Observation Results around Syowa Station, Antarctica
Minoru ODAMAKI - Koushiro OIKAWA - Akihiro MASUYAMA - Syouji NAMIKI
(Hydrographic Department, Maritime Safety Agency)
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BBFNENM (SYB) Tld. 1966 FLUFR, &
REBREFTOREI N BEAMLORAN G
IFohTW3, FHADRIX. #WXEHER
BISRTHEHRENRELEN EETIZR
LA LT —=T(SG)IZRD . BETIEY
#-—VEHELH—K(QO) B> TRE
LESRBAEFOIATVLS, £, KE/
hald, B TERERB/MTHOATL
%, ZZTlE. EDOEIBAIZDONT,
REREHMOLE., FEHOKEEHORED
tarm. B0 R ERET %,

2. ROBEHOEE
LBTOBEYBA AR EERIZDWTIE,
T TIZ Odamaki et al.(1991) THRE I LT
W3, SG BR#BHIKE L XKSEO™S %
MzE2EEBELTLAODIZHL, QO
RSB CIIREMERF 1 -7 THARER
BELU KEOHERELTWNE.FLT.
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ZhOBEELRTEE0. B1IZRED
RIS ERE R L, SG RIS 15
ERLLIEFGLEIZEMDDST . 1989 F
DEER(L . FHEDLE (1975,78,79 D Fiy)

EIRIELBALAEIEVARE SR L,

—7. QO ERi#izsE 1990 EHN 5 1996 &F
FTHEEHLTWVB D, FIHAD 1990 F & U
BTZEARIZKEILEVWIRShG WL, L
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RIBIEH 7% 0h& <, BAL 16 FIEEE
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NE<hhohunh, 2EEBET ZBO
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%1 Comparison of harmonic constants by old and new gauges.

Old New Amp. Time
1975,78,79 1989 1990 1990-96 Ratio Lag
cm d. cm d. cm d. 89/90 min.
Q1| 55 343.9 5.5 347.6 56 3456 | 59 3413 0.99 9.6
O1]| 23.3 3524 | 25 353.0| 24.7 3508 245 350.2| 0.91 9.6
P1 84 4.8 9.0 3.1 7.3 355.6 7.4 356.2 1.24 30.0
K1)1216_ 35216 53| 221 357.7) 222 3572 098 316
N2 | 3.9 161.7 3.3 163.4 3.6 1535 42 1526 | 0.91 27.6
M2| 228 165.0| 22.2 165.1 248 1606 | 249 1604 | 0.90 114
S2| 18.8 1809 | 186 182.1 20.3 1768 202 176.5| 0.92 10.8
K2| 56 343.9| 55 179.1 5.8 1747 | 5.7 175.0] 0.94 8.4

Average of major 4 components Amp.Ratio :0.93, Time lag:15.9 min.
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BiEMO QO BRi#zE. EFREL
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E{To CREEEDHIFIZIBDH IV END
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BEEEEOREERET 2R ERERL
ERD W, . KD Mawson it
YTITo2TWAESIZ, BROSLENLE
KFETARERITTEERRBEITRUET
BT EREERETUIEL,

BINEED ORISR DONTIX. F
BT 2EHAEBREINENERIDOEE
DORUZIDELLC, BIFESRICL ZPEL
BE&IZHT 2 EKESSEOREICILR
MNhh. RME. BT EHTNLBREZS
THd, SEIE. FUZ MHYNZOVERERSER
AT LORABEEDR EEEIT. &6
WA WS RIBFFTELY - BIRBUA AT
W, IBRINEME 5 IZIEEEBIE TOBRY -
EEPRE O EBAS M UTITE WL,
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% 2 Tidal Harmonic Constants Table Around Syowa Station
*Harmonic Constants in *SKRBSNES (SKARBUSNESS) is unreliable.

Lutz-Horm Bay Ongul AMUNDSEN
SKALLEN |*SKRBSNES [LANGHOVDE | SYOWA TONAGH is. RIISER-LARSEN
6940S (6930S 6950 S 69 0S 67 48 6647 S
3924E |[|3940E 3940E 3934 E 5015 E 5035E
St [1997/1/2 |1996/12/28 |1996/12/22 1990/ -/ - 1998/12/22 1996/12/30
Ed |1997/1/8 1997/ 1/29 11997/ 1/26 1997/ 1/31 1999/ 1/15 1997/ 6/13
Q1 4.3* 356.8 6.5 349.9 59 3413 |Q1 6.63328| 6.0341.9
O1 (26.2328.9]11.6* 203.8 | 24.9 349.0 245 350.2 [0O124.9349.6 | 24.1 3529
Pt | 8.0359.1| 6.2* 3274 7.5 360.0 74 3562 |P1 7.7 359.1 73 15
K1 |24.1359.1 187 575 | 22.7360.0 | 222 3572 |K128.1389.1 | 221 15 __
N2 4.0 236 1.2 40 42 1526 |N2 121928 | 2.4 186.1
M2 {25.8 148.2118.0* 327.7 | 24.8 161.5 249 1604 |M216.0169.3) 16.1172.8
S2 |228175.8| 8.0+ 216 | 19.7 178.7 202 1765 [S215.3176.3 | 16.1 179.3
K2 | 62175.8| 2.2* 216 5.4 178.7 57 1750 |K2 421763 | 441793
O-P| 36 23.0* 3.3 7.9 9.3
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Relationship between width and depth of sorted patterned ground on James Ross

Island, Antarctic Peninsula
MORI Junko « Cesar A.TORIELLI + SONE Toshio * Jorge A.STRELIN
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Sediments obtained from the Ross Sea and its implication to the Quaternary ice
history: The 14" Italian Antarctic Expedition.
Masao IWAI (Kochi University), Fontolan, G., Quaia, T. (University of Trieste), Corradi, N, and

Ivaldi, R. (University of Genova)
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Isotopic study on the core from the Lake Richardson, Enderby Land, Antarctica.

Nagayama, M., Wada, H. (Shizuoka Univ.) and Miura, H. (NIPR)
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