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Abstract: West Antarctica is mainly composed of five distinct micro-continental blocks, namely Haag Nunataks,
Antarctic Peninsula, Thurston Island, Marie Byrd Land and Ellsworth-Whitmore Mountains. In order to understand
the geological evolution of West Antarctica, this paper presents a brief overview of the main magmatic events of the
five blocks and their tectonic significance. The oldest rock is the Precambrian orthogneiss from Haag Nunataks with
zircon U-Pb age of ~1238 Ma, indicating the development of Mesoproterozoic arc magmatism in West Antarctica.
The other four blocks preserve the geological records since ~ 500 Ma. During the Paleozoic, the Ellsworth-
Whitmore Mountains block was formed in a rapidly subsiding continental rift basin environment which was related to
the back-arc extension caused by the Ross Orogeny, and the magmatic activity was rare. A set of convergence-
related magmatism occurred in the middle to late Paleozoic in Mary Byrd Land block, which was formed in an
active continental margin environment. The Antarctic Peninsula-Thurston Island blocks record the development of
the Carboniferous-Permian arc during this time. During the Mesozoic, the tectonic setting of these blocks began to
differentiate since the Jurassic. The Ellsworth-Whitmore Mountains block records Jurassic intra-plate magmatism,
which may be associated with large igneous province. In Marie Byrd Land, the lithology changed from I-type arc
magmatic rocks to A-type alkaline magmatic rocks in the Jurassic-Early Cretaceous to the mid-Cretaceous period.
This reflects a major change in tectonic setting from subduction to rifting during the mid-Cretaceous. The Jurassic-
Cretaceous flare-up in arc magmatism record on the Antarctic Peninsula-Thurston Island blocks with a pulse of
Jurassic large igneous provinces. These are the product of the interaction of continuous subduction and rifting. The
Cenozoic magmatism was represented by the Antarctic Peninsula block with arc magmatism continuing until the
FEocene. The temporal and spatial distribution of the arc magmatism was related to the subduction and collision of
spreading ridge which was cut into several segments by sinistral transform faults.

Key words: West Antarctica; magmatism; subduction; intracontinental extension; tectonic evolution
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REANK AR e TR ak, BEXER I AZRBEIENERFHRRAMERL, EETHEHEMR
WAL, BERRELNE TN RBARE S EHMRN N ERLE R KE, #ARY 1238 Ma, i
FTHF L ERMERAER, HATMMIHFIERT ~500 Ma LR B RTELLR, FERBH, RRHRK
BB ER DAL TRETEGEAE EERNE, 5XEHHFD, 5FHELEHHRGINE M
BAHR; BW - AR —REERKT —FEERKLRARNERER, HRTEDRELLHR
B, MTHEREG-FHAEHRBEERTERAL——BLHBINET., FHARIMETRENGELTH A
P, ARFRE-EHRERLRBFEZTRILH A ERER, TREAKRELEHX; BW - A
BHUIRAFNRIFL POV IR X MR E T A ELTHMARBREER S, 2H T B
WERBIH L, FRFG-FHAGHIGETL—aZL NN EREHERY, B &A K KRS
FRKWLFEHWIEFE, BREMEMAUBHEERG 0, FERERERAUTREF HHIRAKREK, I F

RERAFERGFYE, ERZQPNFEEETENT KB N2 BMfFw A EH X,
REW: WEM; HRIER; frod; BAMWE; HEEL

hESZES. P588; P728.2 Xt FRIRAD . A

0 3=

R NP 12 S o = i 2N DD 2 2 N
211 F R A T M BR U Al b — S8 RGBT SR
T B R i T R 3 SRy R R A B R L P R A S L
FJe F HoMEl A9 KE 5T RE A%t Bk ( Transantarctic
Mountains) =) & B0 (Elliot, 1975; BKRE &
85, 2008) , Horb, PR BRI S AR SE R 5T RS B
Jik, V9AR KPR, M A% UK B g BE (Haag
Nunataks) . S  (Antarctic Peninsula) . 353
#5% ( Thurston Island) ., ¥ RH - 1A 2 # ( Marie
Byrd Land ) F1 3% /K #r ik B - 2R 5 R 1 ik
( Ellsworth-Whitmore Mountains) .7~ 2% B 45 {6 14 Hb
SR 2 Bl ( Dalziel and Elliot, 1982; Storey et
al. , 1988a) . 5 7 R il M & AH Lo, V8 R BRI Bl
XS ARRE | MGG AN FRE, BRI A% DI L B I 1 L Bk
A AT g€ R 20 B R AN, Ll pd A Hb B2 A
~500 Ma LIk, WY 5 X TUL9A Wl R 7R 30 4k 00 3 -
R R AT n . Hob, mtkcf i B A
BT« AP = A H A BT X R AN R B b 2R AR
KRG — AR 4y, TSR KT IR R - R SR 1
Jok B A0 5 Ty A A 3 — b A QR D) X T 4
44 B —3K 4> (Storey et al. , 1988a) , FH I, 7EN
LA R R G A B G R, PO R AR £
(12 N 0 S T S g b R A U
fEE. CERE DG MITR T VMl £ aK
VR g0 R G i B e f) 44 368 R 058, 4R T P g
e F18y S5 5 A o AR

1 WERLEEEA

VG A B e ol 2 1 A A R T R K T IR - Ry
B Lk b H R i A 2 15 b B 22 [ 6 I A K AL B 04
BEMbEe (&1, K 2; Storey et al. , 1994; Wareham
etal., 1998), WLy 2 km®, &5k A8 f A
FRAR B AL 5 TN A BT = TN SR R, Bl 4l b o — £
Bh o AR A8 ) A ((microgranite ) A AR A
(Riley et al. , 2020) , £ i N 5 F JfR 7 v i) 2 22
P 3 2H M 52w b GE ), AR BT U0 AT R0 A & AR A
AR AT, SOl X 7 A kR AR TR
(Storey and Dalziel, 1987; Riley et al. , 2020) ,
Rb-Sr 42 S5 I 26 5 1k 3R A% A i TN A BT b R A 1 Jit
HEE AR R 117676 Ma, 4H 5 A~ & i FCRE
FE B 1 AF I Y AR 2, 23 il 1003 + 18 Ma FlI
1058+53 Ma (Millar and Pankhurst, 1987) .

JE 2 U-Pb 85 A1 AR AU T R IR AIE, AR X A
B R . 20 e FVRORL AL B 55 4R 18 43 501 Oy 1238+
4 Ma, 1064 +4 Ma #1 1056 +8 Ma ( Riley et al.
2020), HE—LHHIE T AEVE R AT AT AUA IR,
BHETT T WA UK 5L 5 AT b B By BRI R A=
ARSEIE T . AR A b R, X ses 1 B
AR B W BT S/ Se FE A (0.70293 ~ 0. 70360
Millar and Pankhurst, 1987), LI KR IE® &, (t) {1
(+3.0~+5.2; Storey et al., 1994) il e, (t) {H
(+1.6~49.2; Flowerdew et al. , 2007a), M ixX &k
AR TR A M 5T R IR T A R, R 32 B Y b
FEWBTRGE, W REIE T — A ool AR A IR



%5 Boewm, . PURIHCAE BAE I Kb 1 A 823

[ ]
[ ]
[] u=

HEPD L&

1000 km

N N
180°

AP—RI I B M de ;. EWM—3/R B IR 8 - R SR D ik e 3 ;. HN—

A1 m RN A A E TR 2 (4 Elliot, 1975 53%0)

AR KR S I e e s MBL—I5 0 - (A 75 s b TI—S28 407 51 & b Bk

Fig. 1 Division of the geotectonic units of Antarctica ( modified after Elliot, 1975)

AP-Antarctic Peninsula; EWM-Ellsworth-Whitmore Mountains

% ( Millar and Pankhurst, 1987; Jordan et al.,
2020) . HEAK VK S WA M B 1 AR AR 2 R A R AR S
AR R I B MO TR] 5 R AR Y 4 8 R
75 (Natal Embayment) HI75 B # 5K AU 4F 8 LS A
FHREAMEARRL (Jordan et al. , 2020) . RIt, PA#S KR
B IR ER T RE S AE 2 1200 Ma B 5 $i7 w5 HL vE 47
i (proto-Kalahari Craton) #4414 & & & L H)
(Jacobs et al. , 2008; Jordan et al. , 2020) ,

2 FAEREXEHR
2.1 BRHRE - ER LB E £ RAR

£
5 IR DK D B D Rt e it 08 1Y o e R B IR JE -

HN-Haag Nunataks; MBL-Marie Byrd Land; TI-Thurston Island

HURRSLRI Pk Ee (B 1, B 2), HEEA R
M) F e W SC A% 1 ( Mount Vinson, 4K 4892 m)
BROR iR B - B SR I ks S BRI = T,
U BT 5 0 J AR A G 1) PR s 350 B3 1% it A OB I 28
HIREE (Curtis, 2001), AFKIEK D, RIELKRE
ged R, SR, BEJE HS A HE [ AL R AR R W
(Flowerdew et al. , 2007a) , % /KK B - B4R 54 /R
Ll ks He A7 e ool AUBE IS, H 5 e A% K D 5 e
o3 KA B ACAR L (Jordan et al. , 2020)

PR W IRk B8 - HURR SR LDk b B Y B B 8 Y S
A T IE R 220 bk L A7 BE (Heritage Group) ,
DU AR 7.5 km, EZAPE R0 E UTRUA |
ZRFUK RS A S A A IR ER A, BT
532~505 Ma /8] ( Curtis, 2001; Craddock et al. ,
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Fig.2  Location map for Haag Nunataks and the Ellsworth-
Whitmore Mountains block ( modified after Flowerdew et al. ,

2007a)

2017a; Jordan et al. , 2020) . X7k B & &5 BEES 4 &
BRI Sy A R W], XL PTRRYOR B T AR R A R
KA HLIX (Castillo et al. , 2017) , {HWA¥#H#
25716 (Laurentian) FIF AEVIFRY IR &9 IR
(Craddock et al. , 2017a) . T Hf [Ffi7 % 4H 5> % %5
FEZRHY, S UUAR Y 5k U T JE U AY B AR B2 b i
FJE (Flowerdew et al. , 2007a) , & UL Yk IR
FEAEGL, H AT m Ny, R, B
IR IR S — BORE R L ok b e 7 T EE X A Y
I, Jf 352 ok A X R 98 8 R B AR R U0 AR
(Jordan et al. , 2020) . M J€ & tH— & 22 1 ],
BRI IR S - B SR I R S BUR T 24 3 km 1Y
A S, B T S B AT 8 R B ( Crashsite
Group) , ¥pi&idHF — BeAH X B9 # 35 SF i  ( Curtis,
2001), M A m tH—— & a4 X T 4 vk )i
( Gondwanan glaciation) ], ¥R/RHrIKIE - B 455
IR Bk B UL ARE R — B M KR R R R A
( Whiteout Conglomerate ) , 8 55 7F o fi T B 45 FE 2
I (Craddock et al. , 2017a), M), —EEZ 1
km., DIRIGBHTA N EN S E 4 (Polarstar

Formation) JE R, I8 35 76 M 4 R Bk A vK st 2
Z b, AR FIR B b s MRS R, bR R
& e R AR = A DN ) il L F IS P (Craddock et
al. , 2017a; Jordan et al. , 2020) , M4, S A4
HZH K I EE K AR T A T — S R R AR IR
B, RUEEIK A5 0 KPR % —IRK
Rl mi & F A X (Elliot et al., 2015;
Craddock et al. , 2017a; Jordan et al. , 2020) ,

2.2 W - AEMMRP—BEEREZESICE

BXHERER

A b A7 A3 B PR AR D s, F - A
258 1 Hib R 0T 43 R VE ER 09 2 B4 (Ross Province) Al
RIPAIPTIZE %4 (Amundsen Province) (1, & 3;
Pankhurst et al. , 1998; Yakymchuk et al. , 2015),
TN - A7 B R AR X R iR A A SRR
BRI N 52 (Ford Granodiorite suite) , | 12
ER TE I - P M 7Y AR A9 KRR RE IR ( Ford
Ranges) HBIX, Rb-Sr A S LR AR N 380~ 353
Ma (Adams, 1987), J5%4 U-Pb 85 A I0IUE, i+
T4y A8 AE 375 ~ 345 Ma Z A ( Pankhurst et al.
1998; Mukasa and Dalziel, 2000; Yakymchuk et al. ,
2015; Nelson and Cottle, 2018) . U4k, fa454E
INKEER AR - 075 b P ity 22 1 37 BE
FE4H (Swanson Formation) FHAAHICH | Z4H#h 2
R XL G UURUE liny . DL B F A B A
et AR L W TLRUF A (Adams,
1986; Pankhurst et al. , 1998; Mukasa and Dalziel,
2000; Jordan et al. , 2020) ., [FMf, 75 4& 45 #E04 fY)
e 551l (Fosdick Mountains) X B A —EREG
HER A A, B IE | B R A 20 5l 2 AR
R AE B A K 2 R 30 B AR 2 A0 R B T )
( Yakymchuk et al. , 2015) . #& 05t 52 18 & A — 16 X
BAE TR A 1 U-Pb 85 A 4R % y 372~353 Ma
(Siddoway and Fanning, 2009; Yakymchuk et al.,
2015), . BEAER A9 U-Pb 3l 41 4R i 29 359
Ma #1351 Ma ( Tulloch et al. , 2009)

FRAFAE B N KA B0 A T A e
RSl R TR R N K A - R e A,
W16 Se/*Sr {5 M 0.704 ~ 0.706, e, (t) N
-3.4~-1.0 (Pankhurst et al. , 1998), &, (t) fH
TE-5.3~+1.9 ZJa], 8"0 [FNLZA{H N 7%0~10. 5%
( Yakymchuk et al. , 2015) ; #&#1it 572 1R & & W
gy (1) {HFE-9.8~-1.3 Z [, 30 R KM AN
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Fig. 3  Location map for the Marie Byrd Land block ( modified
after Mukasa and Dalziel, 2000)

8.5%0~10. 6% ( Yakymchuk et al. , 2015) , [Afi %
HorRW, %A BT U R P A —E L Y R
RS, ZEEMEITR B AR KR
IR ok filf 8 S5 6 5% 09 4% fiE ( Mukasa and Dalziel
2000) , #HIIX LM e 7 I —5L & a0 hopn R
Hu5E AN 7 W R g T R, B T — A3 B KRG
N EE ( Yakymchuk et al. , 2015) . 5 [ A,
XA 54 Z ] ( Victoria Land)  Jb 5K By B
PEB W /R A (Admiralty) B AZ%E (390 ~ 350
Ma) . BP0 = PG EA R P ( Karamea) 758
(371 ~ 305 Ma) F1¥R KA WA & B 5 e
( Tasmanides) #ii X 19 88 /K A8 ( Melbourne ) b &
(29360 Ma) [a) I35 500 S8 i & A HoA AR G
P (Mukasa and Dalziel, 2000; Yakymchuk et al. ,
2015) , FRHIXIFLAN R -V 30 2 i Al 700 2 ATE 3R
ARMEREN N E, ETICRRIGL G IR
2.3 ERFD-BEHUVRBHMREERERERAR

MHEE

MRE S E - (K1, B 4), B
R B W AR FBOTE UK (Eden Glacier)
(1 e FE R A — L BB HiE (487~ 485 Ma) K BT
Ba, ARTRBEWINERES), & 7T _5
A2 B AR & A AL E T, JF AT BE Sl B B 5
et oy A A A R 5 SR A AR R B W) I (Riley

et al. , 2012a; Jordan et al. , 2020) ., P4 &F A 2R 3
(Palmer Land) PHERML K E B4 (~430 Ma) 3k
HHWE B AELE (Millar et al. , 2002; Jordan et
al. , 2020) . P ARFAYEE FH FE L (Target Hill)
FE B 5T bR A R 2% IR R R A B I AR Y A 4l —
amat (397+8 Ma, 393+1 Ma 1 327+9 Ma), iC
RTRGBL RN, HED T ARLH
W EAEE  (Millar et al. , 2002) . &2 B,
FA AR 2E B M A BT S (Adie Inlet) | [ 37 3% 04
( Bastion Peak) FI{FE pKJIl (Eden Glacier) HiX
JZIE R T 280~255 Ma 2 Ji) 19 4E i< 54 5 AR
HMASFAER (Riley et al. , 2012a) . S5 FE®S, F
e B B b R R BLJE W R B ORE (Trinity
Peninsula Group) BRI A, REERERG
Ja g, HUUBRAE R T M e i mh ), e 2 —
AW, AR — 0 3 K Rl 9T PR BE b
BRBGTBUE ey, AR T 90 b & 7 09 540 B
Bt (Bradshaw et al. , 2012; Jordan et al. , 2020),
¥ E B ( Graham Land) Jb #1045 BB
Ao By RS B A B o B R W, XX UL B
LR, WA IR TE 285 ~260 Ma Z 1], A ER
HWRFH M — S HIRIGLZ  (Erewhon Beds) IR
TREBU KA, FIFEALRS 263 Ma Fil 275 Ma f U]
W, RS IOUER AL, JENER
AL R LE i 212 B A R (Jordan et al. , 2020)

I R AL T A B R e (L
El5), HEMRE (Morgan Inlet) Hb[X AY1E iGN K
i R BRA U-Pb 85 A 4E#4  349+2 Ma (e, (1) =
+2~+10) . [TPE/RfA (Cape Menzel) 1F F ik & it
0N 34741 Ma (e, (1) =+11), 4&BEE (King
Cliffs) 1E A B A BHCh 3382 Ma (g, (1) =
+2.1), FEAAEERETREATLR, THET
ML R, HAIMARK A MWEIRMYE (Leat et al
1993; Riley et al., 2017b; Nelson and Cottle,
2018) , WU & P 7 s 20 A AR A A
TE, H2A HUR X 8 A Bl e W B, 9B T IR b
E20%: 48

3 FAENRERER
3.1 BIRETR B - E R L AR i R Bk B 2R Y

ERIER
P IR 3 TR JE — FECRE B L Bk M Bk 4 R % 42 A4E 14
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JR AT IR R - BEUER B R L bk B AR 5 A 0 U-Ph 5
AW IO EEEAE 200~ 168 Ma, H %4 K 2L hTE

ARABERL—BLEIBMZ TR, BRTIX
I B ER SR (Storey et al. , 1988b) , &
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ROR BB (177 ~174 Ma) , 2 7250 B[R] Py 42
fiff) ( Craddock et al. , 2017b) , XL A5 BH
S P SR BT Se/ % Se, B0 AR Se/ S L (H R
0.7068~0.7232, &, (t) fHFELH-12~-1.5 Z 4],
fERTE AR, WSS H S E
S 7 ( Wareham et al. , 1998; Craddock et al. ,
2017b) . HuERAL = RRAE R, PR P HEAE R A A
AHFEH Nb, Rb, Sm, Y. Th fl Yb, k%K 5 ff
A AR B A B b BR AL S R AR, B T R A A
5 7 (Storey et al., 1988b; Craddock et al.
2017b; Jordan et al. , 2020) , i, H/RHTKE -
HRFSR I Pk M bk B b i A R B 5 R A E
A K, BT RN Sk 55

FMAEM A M+ 2 & -9 /8 ( Karoo-
Ferrar) PR% 20564 K KO8Ca 4 10 8 AR AR 3=
BN ~183 Ma, FREFAYBRE T X1 FL 4 20 01 1) 7 —
AR W R LR A F I (Encarnacion et al. |
1996; Burgess et al. , 2015) , HAv, #BHIIR K K AL
HAAAR R BEIE BT H TR 2 G o b T P
JC IR AFR JR R s 4 fill PR 5% (Jordan et al. , 2020)
ARV T A R 4R B B4R T T R R T R
AR KA B AR A, BRI IRE - 2
TR Lk B i 8 A7 B —rh R I Y BN AE B
(Burgess et al. , 2015; Jordan et al. , 2020) . [&]H},
PR IR IR S8~ BERR B R 1L ik B AE B B S 3R R
#FE (Ferrar Supergroup) H A LK Sr Al Nd [A]
FLRFFAE, HiZM s 55 o (Hart Hills) # K
HHABPIIRAEE (Ferrar suite) HIELAY HoER 1k 2%
JE M, BB 5 R B IR - EURR B R 1 ko e pR
L AL 14 I i RO S A 22 1) ) RE B AT A
B & (Storey et al., 1988b; Craddock et al.
2017b) . ZEE R, Vi ] REAE7E 5 X L 4h 2
AT R PR P XU A R A B, BT Rk -
B R VU X 2 A G S i — 8 2. Ry, &
IR IR SR - BURE B R L Dk e o R B AR i, AT
AE A Hy A 02 T 9 5 | S B b e B Rl R L e R Y 1Y
PR AR BB ILFEAEFA LR (Craddock et
al. , 2017b; Jordan et al. , 2020)

AN, BEARFEER L VYA S 1L (Mount Seeling)
1L X5 1 U-Pb 85 A 485 R 207. 96£0. 06 Ma, %4k
B 2 L R IR 307 IR R - R SR L Bk s B iy 3 AR
AR E B R ~30 Ma, ARy — > B Y 5 K
JefF, EUTSR R IR R - B BR L Pk b B = & 4

ARWE A A AE, A H T A 2 X A
WANEFH W2 43 A JE B (Craddock et al. , 2017b)
VRN R S R A Bl Rt SRR
VU BB RSP 0 % Y 42 ER S B e A Ok, TR TR
A9 A (Millar et al., 2001; Craddock et al.
2017b) . KL, ZAER AR, HPEEK =&
AR et R m A TR, HARA R
ey (1) A (-2.4), RPHAERGLR DA N Z
e B i) 5Tk ( Craddock et al. , 2017b; Jordan
et al. , 2020) ,

3.2 HW - AEMMMRAELSRBEXNER

ERBIRENBEIER

B - AF T b B AT RSP 1 3 G AL Y Ak
Bog — R A B A R AE T FE R AR (Riley et
al. , 2017b) A il 5 11 S8 By 28 20 48 5 m
A — Bk &S AR (18111 Ma) id 5% T B4k
Bl E G S AEAE (Korhonen et al. , 2010) . it
Hb, TEAR R RE IS 2R S b IX LA A6 i BT AR 3R 45 1)
K-Ar 8 Rb-Sr 4F % /> T 165 Ma 5 135 Ma Z [H]
(Adams, 1987); FEFHEN - {1178 Ho 45 5 Uk B 3L 24 7
(Pine Island Bay) LA 6 BTe A7, H Ar-Ar
W29 147 Ma, fURBAR D tH— 2 1 LAY
FHAC S (Kipf et al. |, 2012)

FIE - 0 PR e B A S H A R
R BUE A, SRR NAATERE R ALK A (Byrd Coast
Granite) , FHX B 1Y A AR HTUT B AR - A7
W RN S )z i #E, BR T AR BN - A 7E M 2R
JE R F BE B (Early Bluffs) Fl 2 & 5% 8 5
(McKenzie Islands) 3B X 4353k 45 103. 4+0. 3 Ma
F196+1 Ma HYAERRAEWE Sh, HoAbMLIX U-Pb 85 41 4F
Wy EAE P AE 129 ~ 110 Ma Z [ ( Mukasa and
Dalziel, 2000) , AHXT M i 5 K AE 250 T
2T (S s LTI I (S I S A T T S T
(Ruppert-Hobbs Coast) Hb X, X un - 11178 #h &K
BB X Bk = X A AR A B ACAE 102 ~ 95 Ma
ZIa, Hp, 2#yk)I] (Land Glacier) #i[X U-Pb
#EAF O 102 ~ 98 Ma ( Mukasa and Dalziel ,
2000) , e zr L ) (Edward VII Peninsula)
A9 Rb-Sr 4F #% & 101 ~ 95 Ma ( Weaver et al.
1992) , IR A 85 . R BUAY 18K
AR N A M KR K, S se W R
0.7056 ~ 0.7079 ( Adams, 1987; Mukasa and
Dalziel, 2000) , f#E L& 470 HA & & K& 7%
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ATLHR ., THETmITTR PR Nb 75 5 Rk,
TR B 5 00T A G, AT RE R KW X EL 48 K
R g o AR e A9 45 S ( Mukasa and
Dalziel, 2000) ., Beif= AMK R &40 5. FEE I A
RNERAMARIERAESE, SEFEAIEITR.
K,0> Na,0, H # 7 1=2 A& 1 Sio, & & 7] ik
80wt% , HA =1 5E 12 WA 4G Se/*Se fH (0. 7080 ~
0.7212) Fifie,, (t) fH (-7.7~-3.6) (Weaver
et al. , 1992; Korhonen et al. , 2010), FH%EH
A1 AT R AR 24 5T K By b 5E  B dln , TB LT
[SHARLINESZ 7

BeAh, EARET L (Mount Prince) & ixi & 4F %
9 110+1 Ma, JETEFEN - {1175 H VG 58 &1 55 - A
Wrkeilg 7 2 W AR R I INE R, H R
BRI PE A KR A, EESRMBARERK
ERB R 3, Ho— D a K 4aER S 101£1 Ma
(Mukasa and Dalziel, 2000), 2 W] 9 ¥ 22 v 4
110~ 101 Ma Z [8) f ~ 10 Ma 00, HGFH - 1A 7 4
b R b DXk 3K 2 T 2 AL H AR oo R
BEAR OSRIM, FHEE - AT AR B A ST RE S ~ 96
Ma (19 I BAE 5 IN KA B 7= R B, A AR AR
FIT A7 VG A RS, FEFS I - AF 1 M AR AT
AFFERTG 8 T — Bt ] (~14 Ma)

AR BT M KRR E o, A NAE R
PR, TP R R R R AR T — A
K H., ¥ b B ( Farallon ) 1 JE JE 7@ #f
(Phoenix) ARHLAI LAY =K SRR, FERrgeE
FYE20 ) (Hilde et al. , 1977; Barker, 1982) .
1E~100 Ma, FEJE 57— KV VEH 5 X948 e KK
TR 2 i PG ) A9 AR ) ARF o R RIE B, O I i AR 3
R A7 P F A b AR A5 0k, 5% S Bl N AR
s MIELEN A1 b AR R b DR e AR SRR T —
Bemp ] g, Bl A 5 R 2 4 ik S Rl A S 45 Ok AR e
(Mukasa and Dalziel, 2000) , K, FuE - 1/ 15
H b A R A SRR AR, AT RE S FE R T - KT
A FR PG ) 2R A ORI b 30 XD B 98 P 2% 22T T4k R
A e
3.3 EMFR-ZEHWMSMRPERINERED

=& 2 A AR AR B R B A T A Hl L
ANEE, F B TR TR A H g R 0 ER M b
X, Jf-%E A 2] 55 0 5 B, 5 TS s AR g
239~202 Ma, HHr, % 75 )0 i o pg AR b X, DS
WA #r 1 @ ( Stubbs Pass) A1 8LV M1 ( Cape

Casey) BRI IN KA AU, HEAN T 239~
209 Ma Z ] (Riley et al. , 2012a) ; 7%k 3 4 [X
PLFTIA 7S T W i) JRR A R AE B TG A S AR
AEWS S 233~202 Ma (Millar et al. , 2002) ; SEH7
Sk, DI PI M EE K 1L (Mount Bramhall) £ [
FiA A AR, RN 239+4 Ma (Riley et al. |
2017b) , X8 =& 20 55 K A 2 AR 1L 3R R Rl i 2o
H TR AL R, I 75 R B b B g B G %
REAMHEREIIRE (Alexander Island) #94#)
W (LeMay Group) 1 whobg oA 2R e (Willan,
2003 ; Jordan et al. , 2020) ,

MCE SRR L AR BRAENEERT
TERZ, iekEF{C R 199 ~156 Ma ( Pankhurst et
al. , 2000; Flowerdew et al. , 2006; Leat et al.,
2009; Riley et al. , 2012a); & LAFE I 7E mE & A 2R
Mk X B 4G S 184 ~ 178 Ma ( Pankhurst et al. |
2000; Hunter et al. , 2006) , T db&F#5 5 B 4 Hb H
X AR EEHHE 173 ~150 Ma Z ] (Pankhurst et al. |
2000; Hunter et al. , 2005; Riley et al., 2012b;
Jordan et al. , 2014) , X 26 J 1L 3% 30 4 & B9 X B F
RO R B Chon Aike & 1R 51 H ) =31 J 1l 7%
HEM (V,: ~183 Ma, V,: ~ 170 Ma 1 V,;
~155 Ma) (Pankhurst et al. , 2000) , J&H & 7E 0\
SR b 174 8 47 4 L 2 ( Mount Poster Formation) 175
& JE 52 ( Brennecke Formation) 3K 45 1) 4F % 43 51l
7 183.4+1.4 Ma A1 184.2+2.5 Ma ( Pankhurst et
al. , 2000) , S5 —M K ILTE sy IEA Y & W
P B b B IX) B 94 300 2% ] R A S 0T A b B
A (Mount Dowling) E Ji BE JK 7+ 4F 88 B0 %€ 4
182~ 181 Ma ( Riley et al. , 2017b), t 5 Chon
Aike Province [X] BL 4N 22 fif 73 3% AE S04 04 B AR AH —
B, RUIENCE B e mg w8 () P A
LI ZH R A A& e v 4 88 B 0 Y T AR kL T Sl
WAERES, NarE BA, Sl s b s 5k
LU 2l 28 0L T e R b = 0% i B B K R 4 B
R o AE Sr-Nd R 2 A b, B AR Ak BT ko
1Y RS 5 A S JE v 2H 1Y i S0 5T B K S 8 o T
Ul P E B A N AR Y R B R (Riley et al.
2017b) . FEMC LA b, A 2 & 78 T K Bl EE
KA ~ 180 Ma I 31 255 Hir i 12 b Hhe (o7 - B A Jig e 7
B, BI5GB R A e OF A e, HX T
R I b R B B A R, A TR e FE 180° FIJiE e
90° % A Al B AR ( Veevers, 2012; Elliot et al. ,
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2016; Riley et al. , 2017b) . Fg ¥ & M B 4 16 Ok
BUCE KA B, BN 162 ~150 Ma, FEE
EHBAEHESHZAM NS (Avers Island)
P78/ (Adelaide Island) ZF#iIX ( Pankhurst
et al. , 2000; Riley et al. , 2012b; Jordan et al. ,
2014) , MGAb, BEHTE & M B Ok 2 A i A
) BP0 T = W 1 e < D O
(Landfall Peak) , FfEZA = (Henderson Knob) |
MR K Il ( Hale Glacier) . ¥ 3 #% (I ( Mount
Noxon) . “F % (I ( Mount Simpson ). TH #% 7% L
(Mount Borgeson) . BRUKJIl (Long Glacier) Fliff K
il (Shelton Head) “5Hb, Rb-Sr R 7E 152~ 142 Ma
ZIa, ArRefER T EE AN~ (Pankhurst
et al. , 1993; Riley et al. , 2017b) .,

F 2 20 A T A S 5 R SSE UT T  T  R
KRB ICE KA EZ M B, fE 2k E
AimPHy, Al R AR T R 4 R D R
ESZ A R R H )Tz Ol SR i A R R
ABFAR R 118 ~ 102 Ma ( Tangeman et al. , 1996;
Vaughan et al., 2002; Flowerdew et al., 2005;
Riley et al. , 2018; Zheng et al. , 2018), ‘kIL®i%
FEWEA 114 Ma, 107 Ma F1 103 Ma ( Leat et al. ,
2009; Riley et al. , 2012b; FOEE A, 2017), ™
P 5 0 m 15 22 FE S (South Shetland Islands)
MoK, e 20 v A PR D T R A ] S 3
& (Livingston Island) 78 Fg F£ /K #7125  ( Byers
Peninsula) [ 4% % B BX ( Negro Hill, 102.4 =
1.3 Ma) FI75#1K M (Cape Shirreff, 109.19+0. 46
Ma; Haase et al. , 2012) . It4h, M} BEFIE
b b VG 25 340 3 58 A JLAL B AR Ry ~ 85 Ma 1 B 1 S 1
ZAAR, U 55 A% A ( Cape Tuxen) B A1 B2 A K
AL DT (Mount Demaria) K AE i BN K
AFJEFH LR (Cuverville Island) HITE i< B ik
(Tangeman et al. , 1996; X & 5%, 2017; Zheng
et al., 2018); F B& 4 2 fF 5 A9 1 AR JE 36 &
( Greenwich Island) HrWH 32 ffi ( Spark Point) FI%
%55 (Robert Island) FHH12 ¥ 5 ( Coppermine
Peninsula) fF#7E ~82 Ma K II/EFA & (Haase et
al., 2012) . TEMCHYBL, 5200w A% 2 B i 8K 32 22
a3 o 8 P ~ 107 Ma A2 JEE W 55 R R ~
103 Ma #5 i€ & ¥ B 5 1 75 3 b 2R b =5 14 ( Vaughan
et al. , 2012b) . 55 30 0 & Ml e () 3 S 20 SR AR
IRE R AEAE 110 ~95 Ma 247, (HRAR I 13 1

e @ BARFE) 2 (Jordan et al. , 2020)

X R A 2 B B Ok Bl — 1 e R AE T
IHACHEAT IR BT B0 A, A B R B AR R 7 190 ~
170 Ma F1 120 ~ 80 Ma ¥ > [ B¢ ( Zheng et al. ,
2018) . BBy A A 5 B B R 4G Y Sr/ Y Sr
AT ey, (o) fH, HA KT R0 JE
(Millar et al. , 2001; Vaughan and Livemore, 2005;
Riley et al. , 2017a); #R T, MM T B (South
Orkney Islands) Rk I wh 18 A= 2 5 AR 200 ~
180 Ma (Trouw et al. , 1998; Vaughan and Livemore,
2005; Flowerdew et al. , 2007b; Wendt et al. , 2008),
RPTELCHT B, B M2 B PR G A T (b e PR 5
1113 T A - I R PG 5 ) Ak TR b PR SE L R B B
AR ]2 P A 83 N [E] B [ R R AR, Hoh
T B B b P pig S 20 b A R T R 2 A
TH BB EZIRAEN, FERIA NG
WY Sr/%Sr (H F1 g (1) fH ( Scarrow et al.
1996; Vaughan et al. , 2012a; Riley et al. , 2018) ;
A R AT R, ey (1) R
ey (1) HEREORMIEM, & T AR 8 Is K
& (Zheng et al. , 2018), Mif, %1 (Elephant
Island) BIX % & — & [A) 399 307 BL & AFF o 39 2F 20
(120 ~ 80 Ma; Trouw et al. , 1998; Vaughan and
Livemore, 2005; Wendt et al. , 2008) , 1 &3
e e B — B A A A KRR A3 W0 46 ™ Sr/% S [
54 0.705~0.706, e, (¢) {HAE-4~+2 2], F*
WA SRR R T 5 I e 8 0 08 0BT A T M SE
B, T %  (Pankhurst et al. , 1993) , [A]
W, ST I K M B O A AR ~ 90 Ma 72 47 {5
1k, JFUR A E AR VU E 1) B M 1 R R B R P
Jik , 2 BHZ I 30 AT BE 2 R P Al B A EE JE BE T A
B sk v 5 0K Bl 00 2% 06 oh o O Bh R AR, R
P DA o BE e ) i e 5K 0 P (Leat et al.
1993),

4 HENRERMEH

VG R BB A AR A B DA il B - R A 2
S DX g AR 3R i SR X EC 40y Bl 14 i s 24 A A
BRI RE w2 R O 22 )
MR AR, U-Pb &5 A F I 7E 62 ~ 54 Ma Z [H], H
A MBS (Booth Island) R NKAE-NKE
(61.6+0.5 Ma, 59.3x1.1 Ma) . @it&$Hiffi (Jougla
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Point) WK A FIMELE B 4 (56.3£0.9 Ma, 55.1+
0.9 Ma) M 4 # & ( Doumer Island) [N K &
(54.4+1.0 Ma) % (Leat et al., 1995; Veevers
and Saeed, 2013; Zheng et al. , 2018) . ZHIF A
WERBREFRATREE, BFRITR T,
HAEFEW e, (1) H (+3.6~+7.2) Mg, (1) 8
(+6.7~+12.2), BT MARK A (Zheng et al. ,
2018; Cuietal., 2019), MZRB2EHEELRFTE
— MNREMABRDIR A R B (7) R 22—
FHUL SN (Smellie et al. , 1984) , FHAEICEIN
ARAEH FE MRS (Nelson Island) Fll
AT (King George Island) #ilX, AP FEZTN
ZR-ZINFUK A, JF R E A D RS p
HIK, Ar-Ar R E T TE 61 ~35 Ma Z ] (Kim et
al. , 2000; Wang et al. , 2009; Kraus et al. , 2010;
Nawrocki et al., 2010; Panczyk and Nawrocki,
2011; Haase et al. , 2012; Gao et al. , 2018) . F4
WAL BER WS (Smith Island) H#11X & & 8
Rk & 0 oh 38 A2 24 A B BEARAE 65 ~ 47 Ma Z [H]
(Trouw et al. , 1998; Vaughan and Livemore, 2005;
Wendt et al. , 2008) , S5H4A1CIE %K A B E
B, R JE AR P FR A TR ER AL B B0 e A
B WAL, BT AR W5 P 42 ko A S R AR
P B M R AL PR R A - B (James Ross
Island) F1XFil &% ( Dundee Island) Z§3#bh, AR
e & Bk A, B ARTE 6~ 0.132 Ma Z [H]
(Kristjdnsson et al. , 2005; Smellie et al. , 2006 ) ,
RWA G S P B R 2 2 4,

AR A BEORE R WY, TR R R B b B VY kM
DAY AR ARIICE A 22 % AR 78 54 Ma IR, H
OB AR S SRR A 2 B U ST B 2R 1) P T A%
P 4 (Zheng et al. , 2018) ; MAEBKS LY
Hu DX, OB AR AR BIUE AR T 32 2k A2 1 35 Ma L)
i, HoAos AR AU AR A A 7 R ) R LT RS
B # (Pankhurst and Smellie, 1983), 0 F CHr
W, FRgEEl ], KLY R OR PR A AE R
- RE TR e s AR SRR R, AL
rhO N ED T+ A7 7 FR T 4R AR 1] Hy P )R 1
TR AR el B A R A S B M R I T R R A
e M BE & M B A0 1 TR SE M Bk Ry 320 ER
(Barker, 1982), b pg % fl B 2 K ¥ Al Be 1
— W5y, WHZER (Nazca) IR 2 B A e 1o /e
F e 2 T oh i 5% Ay, T4 TR e R B R JE e

A e B A T B WL 2 AR 2r (KNSR, 1991)
75 ~50 Ma W3], %K -F 5 - 36 JE s i 97 5K 7 7o i
W T IR Sy 3, WY o S E
FIREE W B R P IR BV %, BEE &Y KA
53 3 PG 1] AR AR IR B 3 1 3 Ak e A il A e A5 Ik A
) = A (SR N | DAL TR G ol | e ) P ¢
4 Ma Zify, Bl A HR A i A0 T 9K AR T A 42 A
ik, TR e AR B B 2R B Al B gk 2k
OO, BTBRARY RAEF N HES) 1, 45 T iR
Rl A, B &S B 22 3R R b bk
(Bransfield Strait) 5 %% Ho 9 T ¥ ( Grunow et
al. , 1992; Johnson, 1996), Fd ¥ B -m %15 =
HES AR N R AE X B R R, IE R TR R
Je sE T I A B ohRlE B S A5 R, el R
9 5 g Wk B 2 1) A AR R A, LA R 3 B < AR
rhal A OIS IR R AR T, 8T R B T R T AR
~34 Ma BT T, T A 1 A S8 A U A5 DL Kk g
JE R4 F bl P B A7 B A& SR (Eagles et al. , 2006;
Jordan et al. , 2020) ,

5 VAR R A

VG R B B Bl 28 B A D AR DK B
R, BN ~ 1238 Ma, idst T Hocid R
ICE SR HT . 0 VPE e A 3 A T e sk Y ~ 500 Ma LA
Kb AL R, FEAR KRR B B I A i
1#H#  (Ross Orogeny; ~510 Ma) FIKE A K, &%
T LA A TE PG XRG4 R OR R I - R AR A B
(Kuunga #1147 ) SEH 225, (EAR w47 8 H X 0
20l A T 2% A DX ) JEORCF VRIS L B (Cawood
2005; Boger, 2011; Pereira et al. , 2018) , X — i
I 2B S IR GBI, BT NG &
MU EREE , DOBUR WL 1 5 IR iR J8 - BUARF 5 R 1
ik Bty A= AR 30 2 BT, JF S BT BEJE 0 Lo
S Re e T Bk ST N SR E SR - SR
B, SECT VO X IR — R 22 M AR Y
DU Kbt Jo my 38 2k, DA R @ a—Aamad (375~
345 Ma) fE B BUA A1 AR A, X 88 B A A A
AOC SRR N - A7 75 S A . I R R
Wl BRI X H A (Pereira et al. , 2018)

We A o I 390, XD B0 9 5 5 48t B 4 il 98 ful
B ik 1l as B 20k, Bl JE g2 KT 9h E 1h iz 3
( Gondwanide Orogeny) , iX—if 115 g B 48, #E
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BTN - AR R R B B R A R A b P v ik
KT A AR R RO AT R AE
B 5 E R IICA A (Pereira et al., 2018) , [d]
IF, 3525 Hir IR S — JUA B R L ik s e v R A% 1Lk
W=t (~208 Ma) HINACHERKIMEN, KW
IXI L2 PG 2 AN iV P Y 455 S 1% Ko ] BE 52w H Py A
A

PRE 20 I 2% R 0 A 3 T ROT B B R )
1o XIFLYN I PR 2 20 24 i 95 K 31— A DXl M 1 L
W A R R R AR R T - BORR SR L ko B
WH LN LR A E SR a8 R R —P kY
TR IO A B — 8, AUER T R M 5 0 A
AKX Bl 19 TR R TR 1, Sy 3t 5c (o i 0 X T 4
KBt 24 i 2 2 17 {2 #F /F H ( Craddock et al. ,
2017b) . HH - fAfEM A 2P R R T
—WR MR A, At m RS 2 R —R
FE Y 1 AR B B A AR e B K s, AR
IR A BIAE R BT A, e T S
SUTRE) 38 A M ARE 1) i P B Y R A R, 3D
AN« 7178 b b R PG S 7E ~ 100 Ma ARF o4 T 0945 1k
AR T BE 2 o1 T 0k 2 28 R BIE B oK - P — v i B -
B ve i b e =0 R R, Hoh R TR e 5
iy SR TR 6 22 R 3 1) R X RS AN R
e U SRUIR IR I MIVESE SN N N i
FA X — s X A9 A 15 A8 22 (Jordan et al. , 2020),
T B2 I — SR T b B AR B 20— 1 20 3 R A K
IR By A 4 S AR ol VS T A 2L AE AR Y 4
Ho BAEALIR, Zed7 5 W U T 03 SO R -
FEJEFEHP KA A ~50 Ma A2, PG [ 2R 4 B AR o
LR A R AT N R
FE S BT I AL, T T R AR B RN RS A S R
S A AR A AR B I A s R, TR e )
~34 Ma I A 75 o v e 3 4T ¥, DA T i e A %
WA DL & e, B B A 7Y e B 00 R 38 A )

6 b5 HE

VG A I M D i I Rl B3 Sk T o AR
ICEIEAEI, MR AR B WL B - A
T 3t M R R T TR B — JEURR SR L K Y A i B i SR Y
JE AT DAK B M B A R A AU, R
IR 307 IR JE - BURR B R L K b e Ak T R E A 1 B AR
Wik G 2R 8, 5 % I i Ll iz S ) IS 1

A Mg - AfEm MY — AR AT £
EWRIGCRA L S KAEN, BT 3 KRk
GAEE; B B - HE S T A R e —
RN AT, BERY LI, S
M 3E S o, SRR IR B - BURR 5K 1k
ol THRE Ll A HKAER, ATieS KR As
BHEK; B - AEmm L F KRS 2—5 A
S 1 ARSI SR A Bl ) A Sy (e e T R A Y
BPESA I A, G 0r T R AR b 2 g L Y 5 AR
A e B — RS0 M Rk B 28— e ] I
ILESIRC N I E LR SNk < D | R R A7l
S, SRR vp MR R AR BEAE B, B AR
FRAE R DL e i M H o 3R A SR AE R R
SLRN IR, JLm A S A R AR 5 A TS WY IR A
1) 43 B AR v R R 48 A5 G

F T b A7 R R B R A 5 5% A% 1 R I T A
2y, AR Lk, 7R 7 e AR M R
TAERZEE P A 2R S X, f TR
U AR S B E 3 e o | B TR (SR o8
WrAg B8 4 b DX, (B A [ AE TG R AR KR 43 4
% 54N 8 25 1, SCHE I A 2R A A O 2= H AT IF
UL, N VY R AR A I B RN i U Ak
T ELE kR, A MBI TAE 2 5 2850 #h % 4%
RO, [FEF, A BA T 255 A 2 R R
B L BT, — AR PR Y R A R

B HAIAERETES 33, 34 36 K
AL H AR K AL fe A B A d AR T
FEMEELNRAXF, FRHRARE T EZREG
KER, fd—Fk7E 6 AH,
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