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Table 1 Crustal SiO, mass fractions and heat productions of

geotectonic types

* 2 P EFTF R TR A RCR AT SIO, i 45
Table 2 Heat productions, Si0; mass fractions in crust of

some major tectonic units in China
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it G5k — 1 5K 57.3 0.79 T Y 7 Hh 49 0.440 1.06 33.0 0.76 58
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Fig. 1 The relation between heat productions and SiO,

mass fractions in continental crust
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Table 3 SiO; mass fractions and heat productions of crust

of the eastern China
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HHE R CBEA 1) 60.41(63.70) 1. 02(1. 09)
o AR (R 2) 59, 20(61.86) 0. 91€0. 97)
HE PRI 3) 59, 16(61.82) 0. 94(1. 00)
o] A (R 2) 59.02(61.57)  0.90(0. 95)
HRE 13 (B 3) 58.97(61.52)  0.93(0.98)

Gao SELIRIARY P55 SN BUE A 35 B IR 3 2 58 284 1) e 23 B 378
5 AN BRI B R I B B TR L AE S

SiO, Ji 43 ORI AE R [RIRE N 55 28 5 1) 4 SR 0
S5 |k 8 G N T A N Y VAN g L 1)
796 2E AT T LG AR Ay () R R BN £ L 1%
Hu SiO, I fE 4 BOR AR B 2R 4y i Dl 58, 30 % A
0.82 pW » m * , FIZEF (W& Fopi. G ARy b
ZRUR P R34 Si0, & 7y HUh 61, 54 %, AR AR
109 pW e m® s 5EEF 4 1K R BH 20 b 11 A
K —5%.

WA, Bk YR.C AT G e 1 RS 445 &
T 45 R b 58 A A28, B A5 M 5 AR B A I,
Hby e CRL AR TR 5 )2 R &5 R D B B R Bh A 4
a8 Y &C BE Y A 5 JJE 55 Bk R 3h 2 A 4y A 280
Gao FF1 R 2 BB o B v B o AR 1 b, 1
KR ANBRBRIR £h 5 1 B35t il 2 55 & 3 4
0 GRS 25 i PR & o b 58 A4 I 40 2 AR 40 ] —
V2 [ SCR AR IR IR A6 b Hh 5 Bl 23 R b e 4% 2
Ll 307 F B v AT 2 1) B IR b Ak b 5 1 2 B
g3 R 5 7 M 5 AR R A AL L WA A
BRECSD 0 FUUAR 55 2 v S A 4 L i R 2 H
(Al 47 ¥ S by aE 5 Wk,

Hh [ P H R =2 R G b 5T R o) BE ST K
SR XS A SRR A R SR AR — L% 4 b 2% T T
b S TR L L S 0K R Fh b M A 2 1L T
PRI B TE. Li AR HR H o [ AR b 5 38 U
TR 4 BROCBE P ME A 0. 1~0. 2 km/s. P56
SEIRR 7 ot 76 P 38 3 6. 41 km/s (AN THUTFR



600

MR} 2 —— v [ K 22 244

26 4

JEH YN IR G 6. 50 km/s, 5 A Bk A{E
6. 45 km/s(ANTFPTRZ)O P T, Gao &5 X
K[t e 5 50 T PR 498 U1 2 Y 2R 50 58 2 AR (AL O
B LG 0. 05 km/s. PRI, $h 552 38 38 % ) 36 )
o ] R 0 b 5 L P b R K 0 A 4 (SiO, iR S
o v, SRR ARG AR AL 3R LU PORHS W AR A
BEH—HCEE 2).

S I I BORPRIE 5T 45 SRR W, R ]
AR 2% O AR T2 Rk 30 (14 Hh [5 K Bifi 572 A= $4 23 A
SiO, Jot 57 HOR AR Y I E 1.

4 HE

e R R it 5 2 TE AL A 0 7 (1) b 7 S B AR SRR AR
A 0. 53~1.10 pW « m * Z [ (R 2) ,AES P %
X R Ik R ) AR AT PR AR, (1) o [ AR
St |52 0 B e S O N T M G S | e A N
Y7 e pral AR L) KT 0. 76 pW e m? L, 44K
ZHHICE T 0,80 pW o m 5 VHALHB (M /R | B
HARSEHDAR T 0. 70 pW » m®. (2) F8 435 H X i
FeAE IR T O Rl R 0 S AR
Aty CLARA XL Z b g AR 38 A Z2 04 #8483 (R BH 7 Hb)
(10 1 36, 2 AR R B S vy T ARl R s A TR A
O FE ) 7~ A AR 0. 94 pW e m L 5 T
P @ U I DY N M. (3) v Sl e LA S AN
[Fi) B oA 2 T e 5 A A 3 A LA A 4 B B ) 22 e

HT U, Th.K 5 HAbEE A K ICE (Ba, Cs. Rb,
La) HiERAG22AT 0y (R AR ALE | B e AR FA % T A A b 52
rHa AN A 70 3 T BT P bR A o 1 Kt 5 2 A
IR AR S PER AR SR A AR TR F R A
AU A (A E 3 A i AR HREAE. T K I3 5 5 ANAH
PETCE I F A AN A M e AL AR B A R Rt
r ] 2 30t eI AR R R R T G R X

5 Rudnick 1 Fountain™® (R&.F #ER) [f) 4> 5k
AN R 3 44 b 58 2 FOGR A B, B 4% m il (B )
(10 1t 7, A AR AR A5 DAy 5 R 4 ) A A 2, 48]
i, At ve bl e e AR R b REE BB HE & X
A, B5 BRI (L &) W AW, 1104 7 ve Fl
AR . AERR A P A 25— T AR A i
PR 5 REF BRI AR L AR >, R )
rhT AR A LAty AT, 2R P TR AT (LA =K Zath
A2 (1 A R U [A] R&F AR 78 1) [ 9 — % 94
DX BT, ] G50 % 4 T CRL G 5 HAC) 119 b 5 A A

R AT REF BRI A i Hh 5T A & X ) 5
2 1) VT RE A s Hb 5 2B AR A T &5 ORI I
i Y EUE 2 1]

it SIO, Ji 7> 20 5, o AR ES e A 2 T
PR C22 sl A B0 1M PG b EB A =5 1 o Bk
(2 i), PR — VT3 X 58t A 24 rp o
73 (£ 2). Zandt S5 56T Bl 58 R4 BL 0 7R 2
SR AL T ERRER 3 AN &8 AL T4dedt
G AL RIS BLR DAAE) 22 I 58 AR L3R
TEET 0. 27, F/ 7R ML 58 1o 8 O vk, B 2B A I
W AR [,

AT FE QAL T by I8 P 0 5 AR AT R A e AR
A3 WY 5 123 R AN 38— 11 47 7 e b vp
U U v 7 AR AR 22 Ml A A K i Bl A% 7. Gao
ST SR I L U DR T 1) 50 V6 H 28 17 e 4 7% T A
PRI 5 AL, S10, TR 7 B miil 6526, AR
W TS AT KR AR T A Zeqr, AR R
FRAE S 4 T 7 B3 E A A . AKX i
A S BT v bl R TN A ) B 5e AR SR Rk
1.05 uW « m I L [FAL ZAFEAEF TR Y],
T ya R H AT A OO R A A
Hiu DX 2 i LSRRI p Ty o A AR Sl T A% bz
0 P A R JEC T A 1) I 2 S, DY I b A 5 b
M 57 A AR B B TVL I A, AR S T M
FCRUIT A ] AR A AT 0%, PRI U 0 AN — € e AX
REEAY 7 rihil T e EEEM AN S 5
Y5 Se R AN ), HE b TE P 3 1 2 AN K Rl A% P
B 2 2 1 25 SIS 7S 3K 26 i A% B 43 A A 22
i, FCJR D] i 2k — 2B AR

IR T U A b 58 A 20 D v v T G B
Hy 5 KA A7 1 v P AR A S T AL L X
SRR M 5E o b BEER BT, 2 AR I b 5 A A
FOGZEIEHFHDA D HE6R 7 R o 5e & K
Ve JTRKL 2 (pelitic granulite) 1 R] GEPER]. HbE %%
BHEIR, N HL5E vp =7, 0 RIEAED) I EAT A7
FEAEAR 24 Y0 I LI BRI, T G 7R I R
(R0 5 2% B VAR Ay R b e BRI 1y Ja T AR AR
DA 2 i 22 AR 7= 4.

IRk B2 0 A, 1t 58 18 70 2 T 24 LU AR o i S 1Y
I PRI RN v ] 7 TS DX 5 1 A3 B 2 B R
T EETE, 722 AR 27 b, 2R X TR M 5 xS
I T DA AR 2R T G b 0 00 S g [ T —
g AR AL ARG J AT M — G o) 1Y



%64 7

PR MR PO 10 R M5 52 B 2

601

Tl e A A i T IR R K 2~ 3
0T, Y b A P AR DR 5 i
AR 2 i S TR TR R e e B R BT AR 1
AR A BT SR ] AR I R AT L M
T SIO, iR 7> BRI 2 JEA FA B IR 32 2
E N = NG o N IR | il 115 % s P R AT
FE 3 E0 1 e BEARVARL LUAT AE RS2

5 4

FH g./qn BN RAA NCHe)/N("He) EE{H
FH OGO ZR AR T 110 v ] 2 38 e 2B B, DL R A A
M5 AE RN SIO, & 73 B2 1k ¢ R 45 2 (1 e
SiO, JiE 7 $, 355 3 T Hb 7R U 1) K pE A —
R, ny DO K b AR F T AR & R 2 L
B8 0ot ki 58 ) AR BCRRD SHO, i 2 BOI AT 58 1
A, by b 52 A B 40 T 4 AL T AR 715 R

Hp ] K s 4R 35 R0 7 G0 X b 58 2 BeR AR AL T
0.5~1.1pW « m *Z i), FEA R R B3R H B
PRI ) AR SA AT PR R AE . A% 30 b 58 AR i A AR S
HE ) L SIO, TR 3 BN T 6394, 1T PG Ak % 7
b5 i L AR M X A VG B 4R SO,
FR A 03 L R A W s b il ' 4R Si0, F g
ANAHZR TG ZE 5 3K I 7~ v 6] i o 8 A0 A A A DX 3l
ZE 5. AL W T v  BIE A A B 1 AR A AR - 43
5, AT B LI A I X A A A G, i AR S
I 22 2 5 g ] K s b 5 3 AR 2 5 B L 9 A LU AR
G BRI R E R R —

B AR A En L B RSP T  BHE
B L AR S PHE LA T A OC B RL, R R R &
Vel

275 3K

[1] Rudnick R L. Making continental crust [J]. Nature,
1995, 378. 571—578.

[2] Taylor SR, McLennan S M. The geochemical evolution
of the continental crust [J]. Rev Geophys, 1995, 33;
241—265.

[3] Rudnick R L, Fountain D M. Nature and composition of
the continental crust: a lower crustal perspective [ ] ].
Rev Geophys, 1995, 33: 267—309.

[4] Wedepohl K H. The composition of the continental
crust [J]. Geochim Cosmochim Acta, 1995, 59; 1217—
1232.

(5] BEWIA By, b B ZR AR b 76 5 6 41 AL 2 e[ M.
Abnt BR A AR, 1997, 292.

[6] Gao S, Luo T C, Zhang B R, et al. Chemical composi-
tion of the continental crust as revealed by studies in
East China [ J]. Geochimica et Cosmochimica Acta,
1998, 62. 1959—1975.

[7] Morgan P. Crustal radiogenetic heat production and the
selective survival of continental crust [J]. ] Geophys
Res, 1985, 90: 561—570.

[8] Egorkin A V. Velocity structure, composition and dis-
crimination of crustal provinces in the former Soviet U-
nion J ]. Tectonophysics, 1998, 298 395—404.

[97] Jaupart C, Mareschal J C.
thickness of continental roots [ J]. Lithos, 1999, 48.
93—114.

[10] Vauchez A, Tommasi A, Barruol G. Rheological het-

erogeneity, mechanical anisotropy and deformation of

The thermal structure and

the continental lithosphere[ J]. Tectonophysics, 1998,
296. 61—86.

[11] Christensen N I, Mooney W D. Seismic velocity struc-
ture and composition of the continental crust: a global
view [J]. J Geophys Res, 1995, 100: 9761—9788.

[12] AT4k%E. P B AR X R M A4 3 P (1 ¢+ 5000000) [ M. db
A U AR, 1999,

[13] McLennan S M, Taylor SR. Heat flow and the chemi-
cal composition of continental crust [ J]. J Geol, 1996,
104. 369—377.

[14] Rudnick R L, McDonough W F, O’Connell R J. Ther-
mal structure, thickness and composition of continental
lithosphere [ J]. Chemical Geology, 1998, 145. 395—
411.

[15] VEVE. I MR it Ak 2R A7 3 bR v 55K il 5 18 it
e[ )], HERY B 24, 2000, 43(6): 762—770.

[16] Wang Y, Wang J Y, Xiong L. P. Heat flow pattern in
the mainland of China and its geodynamic significance
[J]. Acta Geologica Sinica (English Edition), 2000,
74. 375—380.

(17 ] ALl B AR B, PN R o B DR il 2 il /< 23 19 2 1)
REFR AL RS R M B AR FE [T ). M BR ) B 2 4, 1998,
41(4): 494—501.

(18] E5EM, M, BRigk & 45, Mok P9 3 st ARt 7 1 45 %
Bl LT, AT 25,1996, 3(3): 105—118.

[19] 7K B. RARA B w5 3 A <4 [T, M52 1 %%,
1996, 3(3): 63—71.

[20] Yuan X C. Atlas of geophysics in China, publication
No. 201 of the International Lithosphere Program [ M].
Beijing: Geological Publishing House, 1996. 217.



602

MR} 2 —— v [ K 22 244

26 4

[21] Gao S, Zhang B R, Jin Z M, et al. How mafic is the
lower continental crust [ J]. Earth Planet Sci Lett,
1998, 161; 101—117.

[22] TRARFR AR IR, DAL, 45 3 [0 8 2R L e )3 s
FEREHI R 2 BT LA T . v [ Bk A 28 2% 25 4 1) 1998
[C. P2 v 42 el i hAL, 1998, 126.

[23] XBUHR, R8T, 4. K5 IR R — BST 4 3~
T E IR 58— LG A A 2 ik 5 LR R[] ). e
HRPBEAR 1995, 38CHETI I : 130—144.

[24] Li S, Mooney W D. Crustal structure of China from
deep seismic sounding profiles [ J]. Tectonophysics,
1998, 288. 105—113.

[25] B, X R MR, 9 3 0. IR o o aiy 5 YR Ve R b
AP B LBy R L AT W X% RS, &2
O I ITi Ay 3 B i 9 A% T W8 58 O i 4 L b 3 ) 22 2R
PHE SR SCEELC. b st MR A, 1999, 85—88.

[26] Zandt G, Ammon C J. Continental crust composition
constrained by measurements of crustal Poisson’s ratio
[J]. Nature, 1995, 374 152—154.

[27] Qiu Y, Gao S, Mcnaughton N J, et al. >>3. 0 Ga con-

tinental crust in the Yangtze craton, South China:
SHRIMP U-Pb zircon and Nd isotopic evidence [ J].
Geology, 2000, 28: 11—14.

[28] wesCB, wmiih, SRAZ &8, T Bl o oy AR S ) i
WA 7 e sl AL [T ], BRA AR, 2000, 45.
2343—2348.

(297 sRARED, ) £ G, RKFR B 3. b vyl B R 4 0a 1) s
AR 3 22 WE ST . Bk B 27 4, 1998, 45 (Y
T 99—107.

[30] Cleotingh S, Burov E B. Thermomechanical structure
of European continental lithosphere: constraints from
rheological profiles and EET estimates [J]. Geophys J
Int, 1996, 124. 695—723.

[31] VEVE. v B K i 5 A0 Pl g 7 5 88 1) {38 59 1 B I b )i
ROCLATL W X548, 5 08, . KRR IE K Bl A A2

RS /N T 4 b 5T ) 27 2 R e 28 CEELCL b
5 MR R, 1999, 39—42.

[32] Christensen N I. Poisson’s ratio and crustal seismology

[J]. J Geophys Res, 1996, 101 3139—3156.

LATERAL VARIATION OF CRUSTAL COMPOSITION IN
CHINA AS REVEALED BY HEAT FLOW STUDY

Wang Yang, Deng Jinfu
(Facultyof Earth Sciences and Mineral Resources, China University of Geosciences, Beijing 100083,

China)

Abstract; The crustal heat generation rate of major tectonic units in China are calculated on the basis
of heat flow, crustal thickness as well as the inverse relation between the heat flow ratio of continental
crust/mantle and the helium isotopic composition of underground fluid. Meanwhile, the linear relation
between heat generation (A) and SiO; content (w(SiO;)) of the bulk crust is obtained from the data of
Rudnick and Fountain (1995). Then, the w(SiO,) of China’s crust are derived from the w(SiO,) —A
relation. The derived w(SiO,) and A are in agreement with the values obtained from the seismic veloci-
ty-based composition models. There exhibits an obvious lateral variation of heat production and w(SiO;)
in China’s crust. The eastern China crustal composition, intermediate, contains relatively concentrated
strong incompatible elements, but the crustal composition of the northwestern China basins is prone to
be intermediate to mafic. The crustal compositions in North China, Yangtze craton and Tarim platform
are different from each other to a relatively great extent. Obvious lateral variation of composition is also
present within cratons. The orogenic crust often contains slightly more felsic components than does cra-
ton.

Key words: continental crustal composition; continental heat flow; crustal heat generation rate;

compositional variation; China.



