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Fig.1 A selection of crustal growth models

({3 TR F A Armstrong (1968) ;Hurley % (1969) ;McCulloch % (1994) ; Taylor Z5(1995) A3’
[Models shown are those of Armstrong (1968); Hurley et al. , (1969) McCulloch et al ,(1994); Taylor et al. , (1995)
and this paper]
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Fig. 2 ena(@) vs intrusive age plot for Phanerozoic¢ granites
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Data from the following areas: CAOB, ‘from Hong et al. (2000); Caledonides, Hercynides and Himalaya from Patchett (1992);

S- and I-type granites from the Lachlan fold belt, Australia from McCulloch et ai. (1982)
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FRAEKBEEENBTE AP LXK SHEHRS
HAFERERN—FEREI T AREHIE e
BEERESETER TP EELHFIAH 2+ T
RaBA BASKHMEKREZENBT IRITIAR,
XAEEFE R RE R ERBE KGR G IR
AR ETE S B&IE K . KB & B & iR &
WEREENBX A X,

BAH E I —— R HBEANERINR®
— K # K fii Pangea, TEEAWE LHMAHEARE
BIHR 4> 4 AR . T8 R 8B A K T M X FL A K 8 A~ A
RE=ZBLE - TBEEMEME. TR — Mt
BB 57 0 AR Bl U)K 4 BRI AL F KR, B 2K
Fiti B 1 7% W B & B — 1~ B B K fifi . Pangea 178 1R B
&) g it (320 Ma) , Hin R F LR S XK K
PREEEETZ I ARE. B =84 (230 MK
JETE B —A~ Gt — B B8 4 7K T A K B o 3R B oh i Y
RN 4k F 4k F it (160 Ma, Veevers, 1994 ), HH
AT I, 7€ Pangea @ KM B MR EL BT, W&
1% 2 B 5 ZU Y b X A6 B Y 35 WK i o T AP 2 L
W RV LTS A R 97 KRG T LA SC 5

L AL TP AP —EE RS
Z I AR rE LT R RS B, KA
1000 Ma B F¥ 4 K JF , KM Y 5KFE700~600 Ma,
&P SE TS Z A bk 5t KRG =Z 8
MREEZE AZREAM R AREELHA
(Dobretsov et al. ,1995; Khain et al. ,2002) {EBF
BEME . ZXAERKEWEEXFR TovF B iES S
A5 IR Z4 A B BT T SR A o SE I R R 7K A
]+ 4y 82 (Bt Kk B4, 2000 ), f B ER AT HEWT, 7E
W WA BB B A R B — B 4 (] dn 2 fim B2
REFNE T BB AR S BT BT 68 [R) oy 2 9
T4 VB Bt A AR R AR oA R (b AR KR AR KO B R T K
A ok VR BT B8 R AR b RO e B B AR Y b g
(Martin, 1986 ; Defant et al. , 1990) . i B I 7 tit —
BoA &t f R E 4 R G5 &R IE L&
i, S0 HT G S Hb 18 Sk UR 4 BRI R AE L R S B9 9F
VERRBH®TERMMNEG, FBHAEFETREMLR
WAER T 5 R A TSR, BB K E RS &
R—FPERIE evfEIE R E PRI %, 20000 .82,
T X L R 2R B R i S R T U el 9 R i
ZJE B ALH T I R . B, 5 T LA 9 IE
B R A E R WAKE RSB 4 8™, et
oM LR EREHRETELERE.

Engebreston 25 (1992) #8 #% i 2k 111 A8 X BE AR #4

KRB R R A FRERDA TE R 3R
B R 32 Bh B 7 BE A0 5 18] , [ B T A 5 A 25180
Ma KM 1 A H# 18 5 TR R 89 AL B (BT F o i o
BRI BT F R 45 R KRBT 2180 Ma [8] K #
R U W B B £ 0 3 X (R 8 1 8000
km) , B 7E YL P 2R #B . I 48 5k ) 2 Bk 3t 2R B AT LR B
%% (Fukao et al. ,1994; Grand et al. ,1997;van der
Voo et al. ,1999;van der Hilst et al. ,1999) % 8¢ P
1% & % |6 Engebreston 25 (1992) % B rh A
FARRWAE o —B XM E L —Z A,
BEFE BT EE S 2180 Ma [B] 7 H 4k ¢ 21
K ERBEMR A AERETWARTZIEHF L
FA R B S LK #E 700~ 1700 km TR AL B B 7 E K
B KRB R 2180 Ma B HR A A AEER
BENTEBRXFFR, 7 8 8 2] F 2 55 h
HEH L B, R LR B E KB
W KEHE E—B4L. =& LMEKT LHBARIAR
AT XESED IPEE YN 2RBRETE
HRER. K& RAE RRESHFRERENH
X, 5 EL o AR 407 iy B R0 o R BEORE PE AR 3 B 1
BABAEHERLTIERPGEEHGHEME, R
R AT R A0 B 4 B 8%, R A AR R B B
(Yarmolyuk et al. , 2000; Kovalenko et al. ,2002),
E, AWK Z FTZEBAR EMRERK P IEEE
5% A BRSO T 5 £ K Bl B 7 300~200 Ma 6]
Blf 1% L BF 5 4 B 57 Y2 8 K I ) L 72 AR R rh AR SR B
KEHR A AT F200 Ma B m il A A9 SKE L ZE
AR YEAE ) & B A9l 11 (Fukao et al. ,1994),

HBNRE, REKRRZT 2805 B
FBARH P ¥R H 18 R I 1L H B IE e
HERESHRXES . XHRHF—HIEL, 24 300
Ma PASE T AR It Bt F LR & 1E S & E
BR KB BF & BT B W X, A S 7 55 TR R B L)
300~200 Ma HiA K& BRI T # BT W KR
ZTF . BMZXERBRERHMEBRERSHKIES
BRI BEFERERRE AR 7RAE KKEK
A X SERR b, 2E 8 — A b B D s A A R AR 5
AREBARERELREHATH, BRERRELK L
MR R, FEERRESF R H R ES
#H2 (Boher et al. ,1992; Albarede, 1998),
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ZEAE R PR B B 28T 5% i Al Bl 98 9 3 2R
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SHPL, EMRXEE . NERMBERFENESX
RAPHFE—1 Pb R E 5 % & Dupal # (Dupre
et al. ,1983;Hart,1984), BRI BB B 1 TR KA K
Bfi A HP AR 5 R (160 Ma) AR 2448 . B BRI B A 79
T BB VR ORI 1 A2 P i 52 EE R IR UT A H 08 5 Bt
8 A%, 4 R AE ) 45 B (Anderson, 1985 ; Hawkesworth
et al. ,1986;Condie, 2000) , Rl FHIFEH$ X
FERPb FARFAENESXRAEESE KEY
5K T B AR ph A, BN R T T, A B B A28
WL AL H, R T 1L HF 200 Ma UL 9 B A R TE
e HBIETE, B AT ER K N7 200 Ma BLF
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UANE R BEERKMBE T (EFH P E#HEX
e B A W BEAR A KA 4t 5% A K, 0 U8 B 24 B KB
WA K ERET BRI E R XA RERE
NEBAREE R, i F&NKERRZH S,

KEEEBAATZHEL T, KE®WEFRKBED . BA
VT BT O B B, X BB e RO 9 B
Fiti 7% 2598 35 19 3 4 18 /) (Condie, 2000) , [7] B B
FHBXT R ERGE MU R KEPEREKERY
0 5 5 AR o s SR 8, R T 7 A R R LA B
ESEMAPHABTHNAEARKBEREHRESE N
(Larson,1991), BEITI A i b 58 18 28 b A= 4 5 T 76 8
KEEHE BRI R T —FEETFRERREER.
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KA, TV R AT Y SO T, H5E AR IR
R AR T T (G ER) B KRG b 5 R 35T A /9
Kt 7 K BUOR R P-4, LB T KRBG A K B8R
o 1E B ISR R R L O i 5 AR K il 2R R BOR R 3
—FEBRWIES (B D . BHETIEH 4 F Pangea ##
KRk B AR B LAY By BY (Hoffman, 1992) , B I K fifi
K EAR FATFHEEFIRE (Larson,1991) F5 R
K E AL BA 0. 4~0. 5 Ga(Nance et al. ,1988),
Wit 250 Ma A JG 8 ¥ A — K& KB R
(Maruyama, 1994) , K =t 4k S 4
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Fig.4 The supercontinental cycle and superevent cycle (modified after Condie, 1998, 2000)
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TE R 8 A It 8 4k 0 A i ot 5 A K R DL B
BA I ARER AR AR A, 660 km JRAL KR A E
SHEHEAPER AR ERZERNT KEBREAEK
(Stein et al. , 1994 ;Breuer et al. , 1995) B H| T
#8 K K 3 4k (Fukao et al. , 1994 ; Maruyama, 1994;
Peltier et al. ,1997) , K PEHTHR R i B 47 b (9 R FEAR
KiEAS, —E W L FESI660 km AELME, HF
Y% M 55 T S JEE . AR ZE 660 km AR EESETH _EHY K
MRS B —ERERRRET R, FL660
km A SEE T UL 2T #0853 A b 08 X3 3 9T
B AR AR X I 7E 4 3 1R 9 AR M b B R O 2 b R R

T HAR AR T UL 88 R L i DR R K
FEMRBE SR A KB wEH, FERE EAINEA
EER, AR EENSEHTAERK RRFBBXR
fii 24 A% BT HE

AR bR R R 5 L AR — P AR en
{875 5 4 F0 Pangea #8 K Fifi 3 A6 A 48 , B4 7T LAH)
NN, MK S AL | A o b 7 2 K 0 98 X TR X
AL = EZREFEVNXR FAHELNT (B
4): B Io i AR AR , 88 K il A o 7R R A A
= KR R L E G IR R R A BUR R, 7] B
BBE660 km RELHRBHXERF REHET
BBl R 8 T UL, g xt i R i B R A
4 Hb 8 XT3 (Fukao et al. ,1994;Maruyama,1994;
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Stein et al. ,1994) . Hi 18 T YT R 5| K fifi A A B B
] H 4 o, AT BOE B8 K fli (Hoffman, 1989;
Maruyama, 1994 ;Peltier et al. , 1997) B KGR &
1 AR P B AT AE Y AR R ek A PR Al 4 A R A
R 18 2 J5 0 Mo R AL, 3 BOR FUAR B9 b 08 R TR A 3
MBI R 5e B AN A RKRERRKE T
WRERANBER, BWALBEN KR ER,
B KT B2 )G - #b 8 X i 649 T 3K ST\ 4 1 18 Xof
AR B2 RN o T8 KRG % B PR A L B A
Wi, 5 A BT RS EMREE R, HEEAMZ
T B 08 52 2, KT R AR 8 B R BT —
% #8 K B 34 % (Gurnis, 1988 ; Hoffman, 1989 ; Fukao
et al. ,1994),

3 g

PEEILHIE e BEERENRE  BHZXE
BEFAENBEN RGBT AK ERNSEE
ENMEFRZFVEKMERES T2, WFEHRY
PR R BRI B RS B L EE, B A H Kk
wWEARKERHAES UBAHESSREPRIY
EBENBIER . KEHE R E RIS RESE
B3 X 48 b SE A — 2B M, B P on i LR A H#
B b, Rk RSB, AR EKESR
[7) b 52 B 78 3F 1Y 3 38 K AR PR 7 4, IR B S 3660
km NEZE FRBHRERFRESH. 51 2%
Hu 18 R U, 08 X B 2 B BRI R A AR
LHEX I KB HIE TS EB AR, tEFE
A s R A K i T KR AR R A g
XF LA 4 H 08 X AR [E] B 2 AR KT I A A B R S
SIERBER, BB L F, RLASIEH—B8
PGS

B R EF BTGRP L THE¥BE K. C. Condie
HEMIEE Leicester K% B. F. Windley 2 2 & 5
WAEXHE,HFRETHAEROEL;BRARF
FEEERSMI90F IR —H KB AT 5T, —
HEM RN B RPN EEE R, R E R LR
18 3 AT 5T, 18 LA SC RN 3 TR OR B S A IR
MRS E.

s ¥ X W

BARE,ERX DB BEM. T 4. 2000, MR IWIE ena (DT
0 25 4 R B A i 3 5 A K BT 4%, 7 . 441 ~ 456,
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Correlation between Continental Crustal Growth and the Supercontinental Cycle:
Evidence from the Granites with Positive exg in the Central Asian Orogenic Belt

HONG Dawei” , WANG Shiguang? , XIE Xilin¥, ZHANG Jisheng”, WANG Tao"
1) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037; 2) Department of Geology, Peking
University, Beijing, 100871; 3) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

Studies of the supercontinental cycle are mainly concentrated on the assembly, breakup and dispersal of
supercontinents, and studies of the continental crustal growth largely on the growth and loss (recycling) of the
crust. These two problems have long been studied independently from each other. Paleozoic-Mesozoic granites
in the Central Asian orogenic belt have commonly positiveenq values, implying large-scale continental crustal
growth in the Phanerozoic. They coincided temporally and spatially with the Phanerozoic Pangea
supercontinental cycle, and overlapped in space the P-wave high-V anomalies and calculated positions of
subducted slabs for the last 180 Ma. All these suggest that the Phanerozoic Laurasian supercontinental assembly
was accompanied by large-scale continental crustal growth in Central Asia. Based on these observations, this
paper proposes that there may be close and original correlations among the supercontinental cycle, continental
crustal growth and catastrophic slab avalanches in the mantle. In this model we suggest that a rapid continental
crustal growth occurred during the supercontinent assembly, whereas during its breakup and dispersal growths
of the crust were balanced by losses, resulting in a steady-state system. The supercontinental cycle and the

continental crustal growth are both governed by the changing patterns of mantle convection.

Key words: continental crustal growth; supercontinent; Central Asian orogenic belt; granite
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