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B T R ey 7R (6] S R L 02 AR A B TR
KA. RE Y B2 2R K 1

AR IR B VE R R KL 40 K Bl A0, B B0
R H oA A i A R TG i AR AR R R B (A
1000 Ma) B4 158 T AL » 3 38 1 35 7R B AR A% MR ZE /K
T 1L 5 2R X B 40 K B A LAt SR AR R AR REHE BE R
B iy A A2 B B (UK B K BB E i 3 R
A5 & #E B (Sheraton et al., 1984; Grew et al.,
1986; Black et al., 1987; Stiiwe et al., 1989;
Tingey, 1991; Moores, 1991; Fitzsimons et al. ,
1991; Kinny et al. , 1993) . AH R #h , & B 25 (Prydz
Bay) # [X 4 A 0 B M AR 4 /R 3 1L B — B 0. 20
42 90 ERH . FEHFEE R FRERE 22
V5 Vg 2 4 ch 3R 0 B 7 B B (Larsemann Hills) #£17
T BT I, F B % IX. 3 B RRORL S A 2R R AR A R A
ERETERBHGEES FERBHERZBER
HARHME TZ MG s mA R A AN
MR AR R AW, HE EEHR BN RARL
P4 00 EE M 7535 31 (Zhao et al. , 1992, 1995),3X
TE 2 7= A T AR R B R o X — B 3, ZE AR P AR L
fl it X , 4945 48 8 /5 #i (Dronning Maud Land) . &
H:—28 JR 1@ 5 (Lutzow-Holm Bay) 1 % & 7k JI|
(Denman Glacier) &t & Bl — R FZ M EHF
4 (Black et al. , 1992; Shiraishi et al. , 1992; Jacobs
etal. , 1998, 7 LA E bR W R B RABT 55 ) £ 2

EhBZ I EMERFANERAMES L E.

B i B br e R S H0A D Rz 3EE B g
EXRAEAH EHERTRATZENX—&K
EEWER AR T EMESNEREFERR
HIA IR, B AN A R B B AR A & WA (Wilson et al.
1997; Yoshida et al. , 2003), A AR ERFE T
Wz E R E L #F (Fitzisimons, 2000a; Boger
et al. , 2001; X/, 2002; Zhao et al. , 2003), &
RN R RNFAE B Fi#E— L ANRANE
a8 KR ER LA R R A E R, R R
254017 JE M Y R P ¥ B B 4 10 P AR B 1] R AL
MBI EER, RAGR EEARNEHN
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#1575 KL 44 A9 S b e ik B 0 W Ak L % 37 BX
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Fig. 1 Regional geological sketch map of the Prydz belt in the east Antarctica
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B (Vestfold Hills) # 3¢ . K v #—J0 o o #1 T /R 8
5 (Rauer Islands)Bf G445 H B 2E B —IR BB K
IR 7R 2% (eastern Amery Ice Shelf)—# B 5 1) (Grove
Mountains) # X # oy R—H AR E R A db
/R 87 £ F Ll (northern Prince Charles Mountains)
B o — 3% T A R RS A 2R #7 £ F 1 (southern
Prince Charles Mountains) ) Ky F sk (B 1), &
FEHEZTHWHBEE T EQRBRTE RS . RRE
KEERG P RUAFE R EFILRERER
(Mawson Escarpment),

PO AR P B R B 24V IX S R A K i S 3
B, % R AE K 8 R (2500Ma) & 7 T kLA A B &
25 AR B I B E B AR B Bt K (Black et al.,
199D, HGER—h nEREN T HESHKTE
BEAT B9 b 5 U AL T 5B L B BLOR B -0 B U0 AR
¥, AR £ 8 &M A 5 B R A (Lanyon et
al. » 1993; Seitz, 1994; Dirks et al. , 1994) . ZH X
B RMAZIEH 600~500 Ma ) Rb-Sr = B4 i}
(Collerson et al. , 1986),

BT RBES EE i 1000 Ma ) R IE K KA
MR KE R B E A E KA AR (Kinny et
al. , 1993; Harley et al. , 1998) , AL HELE
REAEAREHREHFESG KRS HBEHEE
5 FUAR TB () R B R R B A B U &, VO R R B R L R
Hoo i TR K B IE R E R T AU TLARVE R IE
B kA (Harley et al. , 1995; Harley et al. , 1998),
BT RBSHEZIERREAT KR RERER
(Sims et al. , 1994 ; Harley et al. , 1998),

T EABERE RRBEKERGHBER —K
KEEAERREMBAEWEI A BRE, ENHRE
PANEERERFESBTRABIAENERKE
MR REALB A RENKRRERERZ LR
iR %R (Zhaoet al. , 2003), HFHH 2 LB SR
AR B R R B R B B B R E R, IR
HARRER B0 B 40 8RB RS, B IR 8 7 iR (Stiwe
et al. , 198 T EH A -L5HA H A (Dirks et al. ,
1993) ¥ B EH R LA RBEZ IR MME
MWK ERA  WE TS SEP LR &R
& 3k 1 5 & (Tingey, 1991; Zhao et al., 1992;
Zhao et al. , 2003).

WE RN FHHEEBLHY 400 Km, X
Pk o 1 32 0 vz AR B RRORL S AR AR AR I IE B RR A
£, 6 A8 B AR R UTRUE | 45 B RE R 5 P05 4R BURROBL
BRI R KR R AR IR TE 5 A R EOM

JRIERARIBIALAE 5 5, 38 J5 3 4R AE 5 28 Bk
BA /NI, 20025 Liu et al. , 2002),

HERFETFILFEDE P —Fooh R RS
HoBFERERERKE JBE—2HRE T KE . &
WK OBL A Rl 2 F 4L & 5 (Fitzsimons et al. ,
1992) o 3% Hb IX FE A% MR 4 IR 3 & A2 Fp B BBRORE 5 1R 28 S
Y€ B (Boger et al. , 2000; Carson et al. , 2000), i,
HEZINBEREARECIESIOBEEROE W
(Tingey , 1991; Manton et al. , 1992; Hensen et
al. , 1997; Boger et al. , 2002), M /RIEFILE
EHBEREEERAE, LW EREEHEZD)
Z 34E A A8 BV R B3, B AU 550 ~ 490Ma
(Boger et al. , 2001),

3 EZZ Y E AN

AERZELEZWFEGEBR T RES . E
BREEGR BREKEFREGURET RIL, M EHE
A REZE MR B RS B /R T £ FIL A B FRBEE , MR AL AT
HB 2 fih ) B B K 1] A0 K F) W19 B X F s (Leeuwin

Complex; Carson et al., 1996; Fitzisimons,
2000b) . XtiZHh X BB 5T FEE PR AENF,
) 3 0 AR 54 R A ARAE O IH .

3.1 BiFRER

BT RS AEBFITENBERATHFESERK
L PERCA ol RAE K R IE B RRE FE oo i AR
WA S R IE B BRS (Kinny et al. , 1993; Harley et
al. , 1998) . 81 F/R B & 72 1 — Hi o0 i AR AR 4E R 3
(#1000 Ma) 8 ik 2 & HE 35 FRORL 5 A8 19 28 A
A, ElAE KRBT M mRERERAWH S
F R R ER 43 A5 A KT BL A 2% BRI A B BY U B BEAR
- (Kinny et al. , 1993; Sims et al. , 1994) . R 1,18
i3 SHRIMP U-Pb 4347 3548 #9456 & i 40 d o Bk 22
=NK R R e RN A B 182 3 500+
12 Ma, 548+ 26 Ma,5284+12 Ma fi 511+ 10 Ma
(D, UHAZEFENBFRESHERER. &
U X B BR A PR A B R AL 2 B B ARTR 511
Ma %5 #a B0 48 (Kelsey et al. , 2003 ), 3 — %5 iF B
BZXEZIEHET THRERER. BT RABREE
EHA R 3R - AR R A FAEAREE A 0. 7~0. 85 GPa,
840+40C,PHItH 0. 5~0. 77 GPa,840+40C, ff
BEREREEZBWBENRN 0. 2~0. 4 GPa (Harley,
19875 1988; 1991),
3.2 EEZE RKEREXRERFEZME

T HEEARREKERGH X FERP—F
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Table 1 Isotopic data of the Pan-African Prydz belt in the east Antarctica

s MTREE TR BE B H & B 2ThERE #®E Rl B
" Rauer Islands Brattstrand Bluffs Larsemann Hills Landing Bluff Grove Mountains |Mawson Escarpment
s U-Pb & A U-Pb 47 U-Pb # A Rb-Sr &% U-PbéH U-Pbé&FH
5004+ 12Ma® 535413Ma® 5474+ 9Ma® 493417Ma® 529+14Ma® 510Ma®
B 5364 35Ma® (FHFEHRE (ZETHERS GER B RE) R &R BE)
3 5484-26Ma® U-Pb WA 516. 2+6. 8Ma® U-Pb A 5344 5Ma® 490Ma®
L (& B 528+ 4Ma® GHE RS 500+ 4Ma® (ZRIERA B R A R
il 528+12Ma® 527+ 11Ma® 514. 346. 7Ma® CETHRA) 5014-7Ma® 550Ma®
EERKRAF KRS 5184 3Ma® GBI R 2D (ER KA K FRRIER A
5114+10Ma® 5124+13Ma® 556+ 7Ma®
ERRSRKE QR ARED CRLSFB 43 1 Rl A

OKinny et al. (1993); @®Harley et al. (1998); @Fitzsimons et al. (1997); ®Zhao et al. (1992); ©®Carson et al. (1996); ®Tingey

(1991);. @Zhao et al. (2000); ®Boger et al. (2001),

TEr A REER. ERREENEEZE 1000
Ma AR BARFTREMEFRERNE N, HEZ
ERBIRRERRE RS, BRI AAJTTRER.
Xt B 2% VSV R A4S I IR 5% (Sostrene Island) . R
B # 5 (Bolingen Islands), ffi #r % & ¥ Bt 2
(Brattstrand Bluffs) IR 8 R W T REHTH
AT A Sm-Nd 28RN REFELEREN, EWi%
M X R £ AR TR 515~490 Ma B9 £ 88, (B4
7E 990Ma By B #A 75 iR 35 /4 %8 ©8 (Hensen et al. ,
1995) F BB 45 A B RIE RN B LR EN NS
EBRHEL IR AR RALER D 54719 Ma, B
S FEREAER R 556+ 7 Ma (Zhao et al. , 1992). H
SHRIMP U-Pb 4347 %t 38 25 7. 5 5 B dE— 1 10 45
R4y B K 516. 2+ 6. 8 Ma Fl 514. 34+ 6. 7 Ma
(Carsonetal. , 1996) , 2 T K5 EH 493+17 Ma
#) Rb-Sr & Z 4/ M1 500+4 Ma # SHRIMP #74
U-Pb 4 # (Tingey et al., 1991; Kinny et al.,
1993) . TEAR fL FF UM BE B2 AR 6 R R H 3K 78 T 535
+13 Ma 1 536+ 35 Ma i) SHRIMP £: A U-Pb 4
# (Fitzsimons et al. , 1997) (& 1), X3 #2158
B2 X 72 IE A 32 T 3R B M s — B4
0p-A R .
MHEERSHABESEEZA®MAD, f
D) AT A F i SO » 2R b 3 i A r 4 Y i e 2 )
VA D; B W K & (Dirks et al. , 1995a) , B & F s B
WD, BB TFH EMED, BRHIELBEER
AR BER . B.FHTRBELUL
JPR 5 TET 22 [ ZRABUAR O B P R B R R AE . BRAR
BB N F R AE AR L RFEN
M. EEEFEMEERNTEETZHES S

MoRMEERERERENERA. RBLTRE
D, 5B W &INTF D, R+, BAH PG5 15
Yrhi iR R B, 7R B 13 3h 46 1E . RS 10 D, 28
TR AN EH A VERL B A4, BER A
EEERMEREE,RRT D, HLH 23515 3 8085
(Carson et al. , 1995; 19965 1997), KM E A8y
VAGHHEREEBRBBES A EEERRN
T RS YA W E (Drks et al., 1995a;
Fitzsimons et al. , 1991; Sims et al. , 1994) , & A1
TA-—RTEANEZRNKFERKREBREL D,
I, A RIERIIR E 4R 0.7 GPa,780°C , B )5 IR
FE¥e#1%] 0. 45 GPa,700°C (Stiiwe et al. , 1989) , K
H AN Dy ZE K 048 R & K 0. 45 GPa,
750C, BElE RAIEFRBIEA B 0.3 GPa, AR
BB 5 FNAR LRI 05 BE R B A ST 2 B AR
#9183 AL #1385 (Thost et al. , 1994; Dirks et al. ,
1995b; Fitzsimons, 1996) (& 2).

LTEEEMX RS BE LB RN i
Fe 5% IS AR TE G5 4 R Bt IS F9) Hp b b 75 i 4 A T 445 4 LA
BARRL B H 454, R pRR A R A K%
PR IR B RS £ pt WALEE, AT BERERME
P4 [ BF B4 8 f o] T b5 38, SR S b 1) s
i 8 75 35 1) R B 2K, (Carson et al. , 1995; Dirks et
al. » 1995a; Fitzsimons, 1997).
3.3 ®FXWL

g P RINARENIEREA KA. KX
EMAERNKEFETHESG U-Pb [ BN 4E, 4
RN BRORL S HE W A AR R AE B S5 7 529414 Ma,
FE B A B RALAE I K 53445 Ma, 76 5 I K 2 ik 19
FWe 5017 Ma (R 1D, BB K1l BRR A48
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Fig. 2 p-t path of the Pan-African granulite facies
metamorphism in Prydz Bay
(after Stiwe et al. , 1989; Fitzsimons et al. , 1991,
1996; Thost et al. 1994; Dirks et al. , 1995; Carson
et al. , 1997)

A RIS R AT IR . BB R ILBEERNBTFR
G X 3 - BRI , A R 0t B DL A SR U M AR TR
JRRRE A B BR T B R L 8 T L L (ELTE IR
s e g B R B A R EL B S (/NS 2002) .
HAREMREET WA URERRIEHE A
B i RS RO AR AR R, & A R T A R
S ARBTFASTER-MKA-AEENTR
W AS B B A7 2 0. 61~0. 67 GPa, T f thE M A I K
JE AR K48 48 BT i 3 YR B Ok 850°C (Liu et al.
2003), SR, FEAESR TR B A B & BUA RS AEXT
EENBRMRE, KEFRKAHELN 0. 93 GPa, >
800°C (AR L, 2002). MM LIS AR E
BT R IR R pr BALEE X PR S R E S BN
55 4 1 188 JEE LA e I U B4 T SR ol A S A —
., BR.EFRILSEEEBERERMEL, 2R
AT EL A A [ B9 72 AR 39 ot R AL T R
3.4 BEREKEFL
EERGEFLUZEREIFEERET TER
BE B, R 6 6 0 #b ¢4 9 SHRIMP 4547 U-Pb 247
g m B S 7 (Ruken) MR R B T K&
o 3 G H ¥ AL T S, LA 3160~2650 Ma M85
AR, T JLEB Y 22 18 8¢ (Lambert) #4KTE B T 550~
490 Ma M Z M (EREFEF KRG HFBRBE S
IC i A B B B 45 A (43 1R 2800,2200,2120,1800

M 1600 M), BR-_ERBHEAWFREEAH
(Boger et al. , 2001), {fBHALER MY 22 10 58 b i IF &
FREZEBNE m RO, BREEZH TR
B ATIAR /R LSRR E R &R UL
B, T B T 12 R 300 i 52 385 A 00 T 7 AR A 3T A2
G/ EE, 2002), XA FRERIGEBIE AN
EoE I BAAR FR 44N 0. 6~0.7 GPa,650~700C,
HBEEAHET Y 0.3 GPa 13 45 ¥R 38 [ (Boger et
al. , 2005),

MRLHT S ERE AR A R T /RS EEN
PR B TR R IR BB R R A PR R
%A SHRIMP £, — S RS B ZEBXEZ
FERAB R TS RBIEE. BT REWEZE
4 15 1 F DA 38 B i $ 3E 4k (850°C, 25 km) R Al AE
BT V2 0 M AR T At 5 1 2 18 8 A DA % R R 0
25 10 km (9 21 R - AE , KIBUBRORL 4 5 1R
VBLFE Y -t L35 B G I T4 P RD R R S B e
JB A5 R A BE & (Carson et al. , 1995; 1997; Dirks
et al. , 1995; Fitzisimons, 1997; 2000b), Xif . H4
B 536 b 01 G 0 OB R FY o RO SR T2 AR
R LA RICBARD G RE. AZERER
BEARBRBMEHRELERERMGRE, ERME
beall)=y CE=g ALl A: Pt/

4 e

MEBWHBRERFFRHMBEMXRE,ZIF
B3 B 9 4 BR T RTIZ AR B R R AL B 52 A
¥ BT K T AR L T AR S 0 R ARG SR
R RHTE T ILKH # #R (3160~2650 Ma) 5
3t 2 /R 8 E F W P oo i AU B A (990~ 900
Ma)4+IF. BB T /RBESAERALEESE
BB B4 A SHRIMP U-Pb & 4F , 3F R & BLAE AR
HR M EREAE MO ERERER BEHER
RIEAENAEREAENREHEZ TEZEN
SRR AL 22 4R 5 R E R AN R FU AR 4R AL U B T R
15 33 T B 4 e s 25 /0 76 H R 4 AR 3 38 DR 55 4 X 2k
SLATMRENEENAREMEINGE BN
(Zhao et al. , 2003),

PE P KR 600~500 Ma ZIERAME
Ve FA4r S 4 B4y B0 BAE R E i, B —E /KRB,
B 35BS vk, X LA B R A E R R R
F 8 (Maud) . 55 44 (Rayner) #1 g /R 3¢ # (Wilkes) 3
AARAMP—F TR TE EEER
(Fitzsimons, 2000a,b), X5 R MEZEFH0
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BAFNEREBEEARB R RIS, 455 3EW
Namaqua-Natal 44 (1090~ 1030 Ma) . El & Eastern
Ghats #f1 [X (990 ~ 900 Ma) I #& X #] I Albany-
Fraser 45 (1330~1130 Ma) 8%} i , £ B3 B &K FF
AR RE LTS, FERkERSE
PREINHERLRAEZ M EERN . A
AR HMBIERERY, AR A SN EAEE
BRERESILFRMMWEBEBEBIMEFR -
(Powell et al. , 2001; Torsvik et al. , 2001) . M\ TR ZE
ERLHHABERLEREARNEATERES W
EAHBAR—NTH—HEE, 5B KHERAMER
MER EEHRERERAMFRBIEL T X — &
(Harley, 2003),

B RGEREH NEHERTERE 34
O L8 SRRl 45 BF 5 T B (B 3D, BV R B 4 (A
MAFEE) . BE—ERAEERTEFUDMRRE
99 (R mE R F 8 K ) ) (Meert et al., 1997;
Fitzisimons, 2000a; Boger et al. , 2001), FrHbRE%L
R FERFER Y X FRN LA GTHEOREGLEE

REWRH
660-520Ma
1 B

Rayner-Eastern Ghats
990-900Ma

HHR%W
550-490Ma

Wilkes-Albany-Fraser
1330-1130Ma

Natal-Maud
1090-1030Ma

y & —F T A A HR - 04|
Meso-Nﬁoprotcrozoic Aﬁhaeanf Pjgleoﬁr?tgozoic

orogenic belts cratonic blocks

B3 X R E R EE (3 Boger et al. , 2001)
Fig. 3 Schematic map of proposed reconstruction
of Gondwana

K—Kalahari 3 $f #; D—Dwarhai % $f i; P/Y—Pilbara/
Yilgarn EHLi ; G—Gawler 3 ; V—Vestford EB§; Aust—
BAME; SPCMs—RBE/RHTEF Il L—# X485 DG—B
Sk

K—Kalahari craton; D—Dwarhai craton; P/Y—Pilbara/Yilgarn
craton; G—Gawler craton; V—Vestford hills; Aust—Australia;
SPCMs—southern Prince Charles Mountains; L—Lewen

complex; DG—Dengman glacial

PR ARHFATH, e R PIX FLNAE 660~520 Ma HE]
BRIk R A nli i, SRR L T G A T B —
IR B 7E 550~490 Ma WSS B RET E FIL—
B 257 5K X L 48 & A= Bl 8 (Boger et al. , 2001),
AT 7E B 18] | 52 58 Lb SE P 4R B A N R T Re B AR
EFFII—EEZHWHES. BREENIE—
AMFELETEEHEBIEFNEE R ETFL
REBFBEMITZHERER, UEKETRE
ma XEBMEHEHREERENEA. LEREE
F I FIEQ B Eastern Ghats # X {3 TR & /R £ T
IW—EBZ WA G HRZNZFEEGHR
W A=A B RV BERERA

5 458

BRARERZ AL B & B ool
BB 4008 0 5 I AR 228, A & IUAR 6 I o
AT B 8 AR B AR B (B e SR D)
RYIEE H X B W& B ROHARELERT
B Sl 48 B 2 AR AE < 3 B 2 AN O AT I AR
ARMELBE AT, BENXBEH T R4+ —T i
G B F 336 o R0 G A v — 3 TR A s Y R
T84 I S X35 R 5 A AR 4 P 3R B W 3 4 0B
FE B9 I E Bt p-t WAL, IR T2 R F F I M
WEIERE . 5550 R Btk SERLE 5 X F 9 At e s
£ 5 ACEERT M h R AR B B R 0 R — B, Fifg ax o
IR AR RS B2 R RNE Rk
TR AN — AR B A% R P L 44 33 T 4 K B AR e 7
2 A B A il 1 T AR B 4R 3 0L R R R b A
SR B ARG WA ER DR
B R .
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The Pan-African Prydz Belt in East Antarctica: a Collisional

Orogen or an Intraplate Orogen

LI Miao, LIU Xiaochun
Institute of Geomechanics,Chinese Academy of Geological Sciences,Beijing ,100081

Abstract

The Prydz Belt is one of the most important Pan-African mobile belts within the East Antarctic Shield.

The belt provoked great interest to many geologists in recent years because it was related to the formation and

evolution of the Gondwana suppercontinent during Cambrian. However, at present the tectonic attribute of the
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Prydz Belt remain highly debated. Some argue for an intraplate orogen, whereas others argue for a suture. In
this paper, all the available data reported in the Prydz Bay—Grove Mountains area is presented and reviewed.
The general features of the Prydz Belt are as follows. (@ It juxtaposed different terranes with different
geological histories during the Pan-African tectonism. @ It suffered from an earlier compressional deformation
at low- to mid-crustal levels and subsequently followed by an extensional collapse at mid- to upper-crustal levels.
® The whole Prydz Bay area recorded a clockwise p-t evolution with late near-isothermal decompression and
anatexis. In addition, Paleomagnetic data showed that the apparent polar wander path for the India and
Australo-Antarctic continental blocks did not form a spatially and temporally coherent pattern until c. 550 Ma.
These features favor the Prydz Belt representing a collisional orogen between India and East Antarctica formed
during the Pan-African period though there is no direct evidence such as ophiolite, island-arc accretionary
complex and high-pressure metamorphics. Accordingly, the East Southern Antarctic shield was finally

amalgamated by different terranes during the Pan-African period.

Key words: East Southern Antarctica; Prydz Belt; Pan-African period; continental collision
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