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Table 1 Upper limits of heat productions and U, Th and K,O abundances in the crust of

major tectonic units of China

38 56 Q mWm?) H (km) A(pWm®) U(ngg Th (n g/g) K20 (%)

ZHh

A I 75 44 14 2.20 8.36 2.65
FEDHIN 61 40 1.2 1.88 7.16 2.26
i 49 33 1.1 1.73 6.57 2.08
VL R L J8 1 57 37 1.2 1.88 7.16 2.26
HEWE) IR 52 50 0.8 1.26 478 1.52
2 66 40 1.3 2.04 7.76 2.46
L 55 32 1.3 2.04 7.76 2.46
bt 67 31.5 1.7 2.67 10.15 3.22
RIK 2 i 60 43 1.1 1.73 6.57 2.08
Bk R 54 52 0.8 1.26 478 1.52
T 68 35 1.6 2.51 9.55 3.04
| 53 40 1.0 1.57 5.97 1.89
Fail 70 30 1.9 2.98 11.94 3.59
pis|d 72 335 1.8 2.83 10.75 3.41
LA 44 48 0.6 0.94 3.58 1.13
RS 45 55 0.6 0.94 3.58 1.13
AR I TT

[ /R ZR 48 4% & 46 50 0.7 1.10 4.18 1.32
JeilieEa s 58 48 0.9 1.41 537 1.70
S LR 52 34 1.1 1.73 6.57 2.08
P L E 55 40 1.1 1.73 6.57 2.08
FREVEL A3 72 44 13 2.04 7.76 2.46
bl 45 60 0.5 0.78 2.98 0.94
FRE LR 66 60 0.9 1.41 537 1.70
ZRIG FEGL Ay 62 37 13 2.04 7.76 2.46
T R 72 31 1.9 2.98 11.94 3.59
e — 99 1L RE 56 36 12 1.88 7.16 226
THFHIX 65 335 1.6 2.51 9.55 3.02
P F i FE 49 38 0.9 1.41 5.17 1.70

TE L Q 0 BT IR AR H O KO S 52 IR, A S se bk AR, £l R B E AR U/Th=3.8,
K/U=10%, p=2.8x10° kg m™ 7158 B A% i 2%
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F2 PEEEMEBRTHTEAER U.Th. K0 £EHHEE
Table 2 Estimates of heat productions and U, Th and K,O abundances in the crust of

major tectonic units of China

X 0 (mWm? R glgm  HGkm) A(uWm®)  K0(%) U(ugld) Th(uge

RS areiail

SURTI w1 66 1.25 0.75 31 0.90 1.70 1.41 537
HEYREMTI 54 1.00 0.81 31 0.77 1.46 121 4.60
BrBAIRE 66 1.70 0.66 34 0.76 1.43 1.19 454
SEPIURG 56 0.63 0.95 32 0.88 1.66 1.38 525
b e 1 49 0.44 1.06 33 0.76 1.43 1.19 454
SRR 60 0.027 1.90 43 0.90 1.70 1.41 537
P s bl

YL 57 0.009 224 37 1.05 1.99 1.65 6.27
b fah 72 2.16 0.58 335 0.81 1.53 127 483
D)1 % 53 0.014 2.10 40 0.90 1.70 1.41 537
FAIL 7 70 1.15 0.77 30 1.00 1.89 1.57 597
i PR A 55 0.035 1.82 32 1.12 2.12 1.76 6.69
T 54 0.023 1.95 38 0.94 1.78 1.47 5.60
ZIKEH 72 3.05 0.48 28 0.82 1.55 1.29 4.90
e 2 66 0.23 1.26 40 0.90 1.70 1.41 537
BB 54 0.025 1.92 52 0.67 1.27 1.05 4.00
HENE /R G 52 0.100 1.50 50 0.62 1.17 0.97 3.70
RS 44 0.044 1.75 48 0.58 1.10 0.91 346
IRUEE i 45 0.035 1.82 55 0.53 1.00 0.83 3.16

R BARL R *He/*He HAH (LA Ra ALY, Q 0 KB GRAL, H b XECE 7S IR o /g, 978 30 L
fH, 45 Mgl BE 0 F (AR YE U/Th=3.8, K/U=10%, p=2.8x10° kg m™ 715 AUE AL o (195 %

%3 MARFKHPEXRMEREATEE R TUE U.Th.K,0 FEEMERE
Table 3 U, Th and K,O abundances and heat productions in the crust of major tectonic units

of continental China and its deep interior published by previous studies

(I S A(uWm?) K:0 (%) U (ug/g) Th ( g/g) HOR ORI
EHEPN 2.89 2.82 5.6 17 2% SCHR[28]
B BR — bR P 1) 1.69 1.87 2.96 10.4 22 SCHR[29]
IR — bR X 1.43 1.57 2.48 8.87 22 SCHR[29]
Rl — PRI o 3 2y iy 1.71 2.01 2.95 10.6 22 SCHR[29]
SRl LT ShTIKi 2.16 2.15 3.93 13.1 22 SCHR[29]
US|ATE Vsl 0.80 2.33 0.99 4.9 2% KR8]
USIATEvsITSR 0.87 2.46 0.93 5.9 2% CHR[9]
USSIATEOBINTEE” 3 1.12 2.11 1.41 8.01 22 CHR[9]
JuZI4 1.19 223 1.56 8.88 22 CHR[9]
ESIES 1.09 2.28 1.35 7.54 22 CHR[9]
7 i i 1.19 243 1.38 8.69 22 CHR[9]
op o AR 0.97~1.09 2.15~2.39 1.13~1.26 6.96~7.76 22 CHR[9]
o [ 4R 0.95~0.98 2.12~2.20 1.10~1.15 6.80~6.95 2% 3CHRI9]
B AL R CREAA) 1.15 1.88 1.95 6.87 22 CHR[30]
Wi /R 2 1.27 1.89 2.02 8.24 22 CHR[30]
TS /R 0.95~1.05 2.08~2.37 1.72~1.83 4.49~5.89 22 CHR[30]
Kl 1.19~1.33 1.61~1.92 1.80~2.51 5.83~9.34 22 CHR[30]
HEA 0.95 1.79 1.70 5.08 2% 3CHR30]

T E R (Central East China) 352 7% SCHR[9) 5 SC H B,
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R —A b A He K HG PN B Uk A8 1 BT 3 BT B b 5 A FAGER
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FE LR AGHS ) By M52 2E R R 0.95~1.33 0 W m ™, A
{3 R R EE Ny e ol o Y I (E R = o < e 9 DI
X (1 B UEME ZR 3 HLOR 280 46 ) (1 3t 52 A A0 B BRAE (0.6~
0.8 pWm?™), MBS A G F ARl v b im S 1L A0
KT At soham 22 08 b E R E0 AR A Al BE BRI
e R R A e S e R T2

I B 22 IR) 67 3R LGB BERHS: i AR b s iz i e
A (R 2)  SEIWIA S Gao U4 Hh 19 Az BGRAH LLIE R
Feif X R WIR T R it R S IR 67 22 LG M8 B0 RHS 31 A b 58 A B4
REWEN, B E Gao PR ARG N T 52 i iy p
U R A 1 AR TR Rt 3K A 2 SR A SR UMb 5 A3 Y T AR
SR I 2 A IE R b T a0 R S IR) 62 3% kL, V9 0 1T F 9 AE T Tk
R E AN, ST VR g R A L vE R e A Ry
0.75~1.2 uWm™, B B AL T B 55 2 72 45 R i 25 1 1) R+
1.4 pWm™ FEH , ST Ay BYE A5 43 i o [ K Rl b e
S PR A J5T A 3 B TT O M T 3R (T RR R AN TR Y
ZIE R AL BT R MR R A R T R A A KIS SR
Hb R AL 25 AT S 9 AE L | BE A5 P S8 BT Y BN AH R T R
=B Y R A5 R B AR R BE
32 52T TEHEIITLIL

e ] K il b 7 AH T T4 Bk 5 R 7 B AR O M AR AT
F, H TR L ORI AR L Y — RIIBIRIAE Si0,
THMBAMHATREEE FIFEERELER (£ 4), Taylor
1 McLennan BB (T&M) %5t Si0, 7 18 5 Hi 7 2E R 4y
B9 57.4%F1 0.58 p W m R H gt (Ta&M2) 4 57.7%
F10.70 p Wm™ 1 Weaver Fl Tarney BIRER (W&T) N 63.2%

1 0.92 0 Wm™, Rudnick 1 Fountain®fJ # % (R&F) N 59.1%
F10.93 4 Wm™, Shaw AN (S)H 63.2%F1 1.31 41 Wm™,
Wedepohl M8 (W)l 61.5%F 1.26 p Wm ™, Rudnick et al
MIBIAL(R&G)H 60.6%H1 0.89 p Wm™ (£ 4), T E KRS
AR 058~1.12 0 Wm P (£ 2), H P A5 0.85 0 Wm™,
FEAREEIECH 0.83 p wm™, B IH EE #0502 IKERE L
T&MPIFT T&M2IE R & A 5 SHARRE A A Wit 7L B 5 75 461
M5 R&FE PG R W TR A AH | W) 3 3 7R 3%
Bl L BT AIT VI R T 6,

A BRBGFE U BT R I Si0, F i e AR BOR AL Y
HH (3R 4);Rudnick et alBFFE R B b7 4k HOR Y Si0, &
T Z AFTEW] WA B A DG H (R 4), DS B AR
Sy BT REHA | R b 5 rh 2 B A 2SI B DUBVA 1Y Si0, A i S
Bl BE BT R B Z RIS AEAE IE A DG OGP, BT DL Ml 7 A AR ]
PIAE Ry 4675 M52 B4R Si0, 7t i AR i P AR A

R A5 v [ K Ity Hb 5 A $A3R Y A ] AR kb 3 mT L A T
r AR R i A A P AL R SR AN A OC R Sio,
F PG X, B ZR S e A G K T 2 e TR
i A A HE T X R SR K B R 4 S 5 N A
FILE T E KR AR AR SE P S a R A Bk Bl 3 E
6.45 km/s 1% 0.1~0.3 km/s © 123, 7] P4 A6 & 5% 15 K 4 K
6.41 km/s® HEWE IR 2 1A 6.50 km/sP, 5 2Bk Y(E 2
PR U b 7% 6 3 9 ) 2 T o [ 2 0 b 7 B b i 4
JE A A0 AR A AN S R 3R LA RS A 4518 S5 R
b 82 e A A T g v A i b 5 R A3 AR b R — 3

AR A5 v [ Bifi b 5 b 72 I R AR SRR AE | W] LAXT LA
A%l A R i 5 A3 ASE TR 114 A AR RS IR SR 7 A B AT
AR Lk S AR R W A R (0 B i i 1R 3R 4 Bk e T 28

R4 IR EE

Table 4 Element composition models of the global continental crust

Si0x(%) A(uWm? K:0 (%) U(ugg) Th (# g/g) Bkl kIR
A Bk G 57.4 0.58 1.1 0.91 35 2% R3]
Kt i 57.0 0.48 0.9 0.75 2.9
A EREE T 57.7 0.70 13 1.1 42 2 CHR[12]
A Bk G 63.2 0.92 2.1 1.3 5.7 R[]
A Bk G 63.2 1.31 234 1.8 9.0 2 CHR[4]
A Bk G 61.5 125 2.4 1.7 8.5 2 CHR[T]
AERBEE 59.1 0.93 1.9 1.42 5.6
I 55.2 0.51 1.2 0.7 3.0
A X 57.8 0.84 1.7 13 5.1
AR 61.0 0.96 1.9 1.4 58 2% CHR[6]
rp A AR LAy 62.5 1.17 23 1.8 7.1
il % 5I- & 51K 57.3 0.79 1.6 1.2 4.7
ik 24l 60.2 1.05 2.1 1.6 6.3
T 60.5 1.04 2.1 1.6 6.3
BT AEAR R X 64.8 1.38 2.7 2.1 8.3
A Bk 5 60.6 0.89 1.81 13 5.6 2% R




336 84

TR I R b 3R R Ui A S R) 2 2R 20 1 B ka5 v [ KBt M e A= AT R 2 925

g3, TR DR AR O b 5 A AR B AR T X S R A T
DA BB o (=] 2R 748 b 7e 4 3 BT 20 4 5 i 0 25 AR T4 Bk 4
A I ()t 5 05 D) 7 8 T A RO R, X AR N T R
TREEIART I, BH I S BRI W B3 & Al 1 43K 52
B4 At ST Rudnick S04 1 XA BIEUR g i L 4
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. T ER RS2 A R S R&EF BERL AL WaeT A58 A0 AH 2 5
AR, 17 S5 o 0000 g b 52 95 3 D AN o5 T A 3K Bl e - S W)
AT LLAIET R&F R&G B AL W T A 1 25 H 11 4 2K i ¢
i At SO0 EE 3 0] BN R . McLennan et alF 5% [F) A
WS W R&F Al WacT BBy Al 1l R B0 A% SR AT A
TR FEM SiO, Fht,

b BR 27 R B B GE BSR BT KT T e Al BL BRI
HE A B AN ARE 25 70 2 = BEAA W] AR T )5 KT T (post—Archaean)
H KR R udnick SEPHE | 4 BROK T T SO Rm s 5w A AR i
i LB 0.8 p W™, NEZAE 0.7 p Wm™ BAF . Taylor et al P34
H R FE AT A RN 0.48 1 Wm, T Rudnick et al5 7
0.51 p W™, 3 SO I A R AT (1 4kt 58 A8 BRI (2 1%
TG R b DX M 5 B A R (3R 4)

oV Rl 0 R AR R o AR R B B TR
B o s e I R = D e N o U 3 | R
PRI AN AHZS T ER , B T o0 R MR A A 2R T R Y T R (A B
TR Ay 576 VAR B AR AR 16 103X — R AE 2 B v [ K il b 5
A = T R S R 8 U A = e e [ 5 A P
Tz v K i # i A s T b R4 T T R

4 45 15

AR 45 5 0 R A (L I e JEE B AT 14 v [ DR il b o2 A R
F R 130 wm™, =TI R i E e R SRR R A
Y,

SR FH 3T a0 R S TR o7 38 4 A o i BRI L 1 DG & U7
BB b [ Rl 52 AR R 0.53~1.12 0 Wm ™, JF BR B
B R 1] AR 2 AT MR R AR BRI AR BT A X T b R R A 4
i EL BROTER R A W B v Ll R R EE BT R | R
AN S TR MR AL 24T Sy m AR BA | 92 WY o [ 2R 9 A o 7
WA AT R BT B o b W AR AN AR TT R, Ak
T REHLTE S10, % 15 H A A 2 18] (19 1 A0 O ¢ & F I,
] R B VG A R A B BT 2 Ay, R A R v v K B BT 2
O3 o XTI DX I 7 Al A R T R A AT Y 2 SRR A
i R Fe sl BL BT R AR AR S T T e Rk
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Radioactive heat—producing element abundance in the crust of continental
China estimated from terrestrial heat flow and the helium
isotopic composition of underground fluids

WANG Yang'?

(1. School of Earth Science and Resources, China University of Geosciences, Beijing 100083, China,
2. Key Laboratory of Isotope Geochronology and Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, Guangdong, China)

Abstract: Based on the law of conservation of energy and heat flow data in continental China, the upper limit of
heat production for the crust beneath continental China is determined as 1.3 4 Wm™. Then, using the data of the
heat flow and helium isotopic composition of underground fluids, the heat productions of various tectonic units

in the crust of continental China are estimated to be in the range of 0.58 —1.12 4 Wm ™

with a median of
0.85 4 Wm ™, and the corresponding U, Th and K abundances are in the ranges of 0.83—1.76 p g/g, 3.16 —
6.69 p g/g and 1.0%—2.12% respectively. These data indicate that the abundances of the radioactive elements U,
Th and K in continental crust of China are notably higher than those in the Archean crust, suggesting that the
components of continental crust of China are highly evolved. In addition, the crustal composition of continental
China exhibits significant lateral heterogeneity. The crust beneath eastern China is enriched in highly incompatible
elements such as U, Th and K relative to that beneath western China, and the crust beneath fold belts is enriched
in U, Th and K relative to that beneath cratonic areas. It is inferred on the basis of a positive correlation between
the SiO, content and heat production of continental crust that the crust beneath eastern China and fold belts are
more felsic than beneath western China and cratons. This regional variation is consistent with the results of
inference from the seismic wave velocity data in China. According to the fact that the seismic wave velocity and
heat production range of the crust of continental China are lower than the global average values, combined with a
comparison with the global crustal composition models published by previous studies, it is deduced that the
abundances of highly incompatible elements such as U, Th and K in continental crust are overestimated in the
average composition models of global continent crust constructed by Rudnick and Fountain (1995), Rudnick and

Gao (2003), Weaver and Tarney (1984), Shaw et al. (1986) and Wedepohl (1995).
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