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BilZ par | ook | ER | @M | Bewk | Mawk |2 & | 445 KRS
B c e f g h i

AE I b ¢

3| Li 15 27 21 23 20 2 21 19 45

4| Be 0.43 1.3 1.3 1.6 0.83 1.5 1.3 1.2 2.1

5B 9.5 27 8.9 13 17 10 13 7.6 81

6|c | 290 8600 600 2500 5500 1200 2800 190 37000

7N 18 15 19 18 17 19 18 19 4.7

8| O [440000 460000 460000 470000 450000 460000 460000 460000 500000

9|F 390 470 470 480 420 470 450 440 630

11 | Na| 20000 19000 25000 25000 20000 25000 23000 25000 9400

12 | Mg| 43000 33000 22000 19000 39000 21000 28000 28000 20000

13 | Al'| 85000 82000 84000 82000 84000 83000 83000 86000 56000

14 | si (230000 240000 290000 290000 230000 290000 270000 270000 210000

15| P | 1400 1300 1200 1100 1400 1200 1200 1200 600

16 | s 340 730 310 380 520 330 400 290 1900
17(cl| 990 94 100 110 580 100 280 88 2900

19| K | 8300 15000 20000 21000 11000 20000 17000 16000 19000

20 | Ca | 75000 66000 41000 41000 71000 41000 52000 48000 100000

21 | sc 23 15 18 15 19 17 13 18 9.
22 | Ti| 8700 7400 5500 5000 8100 5300 6400 6600 3200
23|v | 190 150 120 110 170 120 140 140 90

24| cr| 190 130 8l 68 160 77 110 110 63

25 { Mo 2000 1500 1100 930 1800 1000 1300 1300 1100

26 | Fe | 83000 66000 49000 44000 75000 48000 58000 60000 33000

27 | Cof 44 28 19 16 37 18 25 26 15

28 | Ni| 160 110 64 53 140 61 89 90 56

29 | cu| 100 67 52 46 85 50 63 65 40

30 { Zn| 130 100 83 77 120 8l 94 95 72

31 }‘Ga 18 | .18 18 17 18 18 18 18 TS
" 3771GE 1.4 17 1.4 1.4 1.3 1.4 1.4 1.4 1.4 1.2
33 | As 2.1 4.2 1.4 2.3 3.0 1.7 2.2 1.6 8.6
34 | Se 0.056 0.16 0.054 0.071 0.1 0.059 0.075 0.049 0.4
35 | Br 6.0 3.7 4 4.1 5.0 4.0 4.4 3.8 12

37 |Rb| 44 76 89 93 58 90 78 77 95

38 |sr] 490 520 470 460 500 470 480 480 410
391Y 22 16 27 28 19 27 24 24 32

40 | zr a8 150 140 140 120 140 130 130 130

41| Nbf 10 17 20 19 18 20 19 20 &
42 | Mo 1.7 1.4 1.1 1.1 1.5 1.1 1.3 1.2 2.9
46 | Pd 0.018 0.009 0.009 0.0073 0.014 0.0084 0.01 0.011 0.0035
47 | Ag 0.098 0.082 0.067 0.062 0.091 0.065 0.075 0.077 0.065
48 | cd 0.19 0.12 0.15 0.14 0.16 0.15 0.15 0.16 0.21
49 | In 0.21 0.17 0.11 0.097 0.19 0.11 0.14 0.14 0.082
50 | Sn 1.5 2.3 1.5 17 1.9 1.6 1.7 1.5 3.9
51 | Sb 0.97 0.84 0.46 0.43 0.91 0.45 0.62 0.59 1.0
52 | Te 0.00095 0.0008 0.00038 0.00031 0.00088 0.0003¢| 0.00055 0.00059 0.00005
5301 0.48 0.82 0.48 0.58 0.63 0.51 0.56 0.47 1.7
55 | Cs 1.0 1.5 1.5 1.7 1.2 1.6 1.4 1.3 3.4
56 [ Ba| 320 430 400 390 370 400 390 390 460

57 | La 28 39 38 40 33 39 39 35 64

58 | Ce 9.8 31 55 61 19 57 43 42 60

59 | Pr 4.3 4.8 6.4 6.6 4.5 6.5 5.7 5.7 5.8
60 | Nd| 21 22 28 29 21 28 26 26 24

62 | Sm 5.4 5.6 7.5 7.7 5.5 7.6 6.7 6.7 6.6
63 | Eu 1.0 1.0 1.2 1.3 1.0 L2 1.2 1.2 1.0
64 | Gd 5.4 5.6 7.5 7.7 5.5 7.6 6.7 6.7 6.6
65 | Tb 0.85 1.0 1.2 1.2 0.92 1.2 1.1 1.1 1.0
66 | Dy 2.3 3.3 4.9 5.1 2.8 5.0 4.1 4.1 4.7
67 | Ho 1.1 0.78 1.5 1.6 1.1 1.5 1.4 1.4 1.3
68 | Er 2.1 2.2 3.0 3.0 2.1 3.0 2.7 2,7 2.6
69 | Tm 0.21 0.22 0.29 0.27 0.21 0.28 0.25 0.25 0.2

2 f : 9 r 38 + 24 1 3.0 22 4 2F--4. 2m

71 | Lu 0.64 0.67 0.92 0.94 0.65 0.93 0.82 0.83 0.76
72 | Hf 1.0 1.1 1.8 1.9 1.0 1.8 1.5 1.5 2.2
73 | Ta 0.47 0.38 2.3 2.4 0.43 2.3 1.6 1.8 0.53
74 | W 1.0 0.87 1.2 1.2 0.94 1.2 1.1 1.1 1.6
75 | Re 0.00068 0.00035 0.00022 0.0009 0.00053 0.00042 0.00047 0.00035 0.0021
78 | Pt 0.095 0.05 0.031 0.022 0.075 0.028 0.046 0.049 —
79 | Au 0.004 0.0029 0.0034 0.0038 0.0035 0.0035 0.0035 0.0036 0.0051
80 | Hg 0.094 0.12 0.078 0.086 0.11 0.08 0.089 0.077 0.27
81 | Tl 0.2 0.51 0.54 0.6 0.34 0.56 0.48 0.44 1.0
82 | pb 8.9 12 13 13 10 13 12 12 15

83 | Bi 0.0067 0.0064 0.003 0.0025 0.0066 0.0029 0.0043 0.0044 0.003
84 | Po - 0.003 0.0008 0.00086 0.0014 0.00082 0.001 0.001 0.00015
90 | Th 3.1 5.6 6.6 7.1 4.2 6.8 5.8 5.7 3.5
92|Uu 0.51 1.6 2.1 2.3 1.0 2.2 1.7 1.7 2.8
RR% | 20.3 16.8 43.8 19.1 37.1 62.9 100.0 92.9 7.1
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}Elmgﬁaeiz Boa R | B OF R | W OB K| Baa | Mmw |8 % |4 R # | N R A
B lw a b ¢ a ¢ £ g b’ i
3| Li 260 460 290 320 350 310 320 290 870

4| Be 5.9 16 16 17 11 16 15 14 31

5| B 110 290 79 120 190 89 130 73 1000
6|c | 29000 | 84000 4800 20000 56000 | 9700 25000 1600 410000
7N 160 130 130 120 150 130 130 140 46

Al

8| o | 3400000 3400000 2800000 2800000 3400000 2800000 3000000 3000000 4200000
9|F 2500 2900 2400 2500 2700 2400 2500 2400 4400

11 | Na| 110000 97000 110000 ! 110000 110000 110000 110000 110000 55000

12 | Mg| 220000 160000 88000 75000 200000 84000 120000 120000 110000
13 | Al [ 380000 360000 300000 290000 380000 300000 320000 330000 280000
14 | Si | 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000 1000000
15(P 5500 4900 3700 3400 5500 3700 4000 4000 2600
16|s 1300 | 2700 940 1200 2100 1000 1300 940 7900
17|cl| 3400 | 310 270 300 2000 L 270 820 260 11000
19| K | 26000 45000 50000 | 52000 34000 | 50000 45000 43000 65000
20 | Ca| 230000 190000 99000 99000 220000 ! 99000 130000 120000 330000
21 | sc 62 39 39 32 51 37 42 42 27
22 | Ti | 22000 18000 11000 10000 21000 11000 14000 14000 8900
3V 450 340 230 210 410 230 280 280 240
24 | Cr 450 290 150 130 380 140 220 220 160
25 | Mn| 4400 3200 1900 1600 4000 1700 2500 2500 2700
26 | Fe| 180000 140000 © 85000 76000 160000 83000 110000 110000 79000
27 | Co 92 56 ; 31 26 77 30 44 46 35
28 | Ni 330 220 L1110 87 290 100 160 160 130
29 | Cu 200 120 79 70 160 77 100 110 84
30 | Zn 240 180 120 110 220 120 150 150 150
31| Ga 31 29 24 23 31 24 26 26 29
32 | Ge 2.3 2.3 1.8 1.7 2.2 1.8 2.0 2.0 2.3
33 | As 3.4 6.6 1.8 3.0 4.9 2.2 3.0 2.2 15
34 | Se 0.087 0.23 ! 0.066 0.086 0.16 0.073 0.099 0.064 0.068
35 | Br 9.2 5.4 | 4.8 4.9 7.6 ! 4.8 5.7 5.0 20
37 | Rb 62 100 b 100 110 83 100 95 94 150
38 | sr 680 690 i 520 510 700 520 570 570 630
39 (Y 31 21 29 30 26 29 28 28 48
40 | Zr 130 190 150 150 160 150 150 150 190
41 | Nb 24 21 ; 21 19 23 21 21 23 1
42 | Mo 2.2 1.8 1.1 1.1 2.0 1.1 1.4 1.4 4.0
46 | Pd 0.021 0.0099 0.0082 0.0067 0016 0.0077 0.0097 0.011 0.0044
47 | Ag 0.11 0.089 0.062 0.055 0.10 0.058 0.073 0.074 0.08
48 | cd 0.21 0.13 0.13 0.12 017 | 0.13 0.14 0.15 0.25
49 | 1n 0.22 0.18 | 0.093 0.082 0.21 | 0.093 0.12 0.12 0.095
50 | Sn 1.6 2.2 1.3 1.4 20 ! 1.4 1.5 1.4 4.4
s1{sb 098 | 0.81 4 0.37 0.34 0.92 0.36 0.53 0.5 1.1
52 | Te 0.0009 0.00074 000029 0.00023} 0.00084 0.00627} 9—0994-§+» 250048 0000054
53 |1 0.46 0.51 0.36 0.45 0.61 0.39 0.46 0.38 1.7
55 | Cs 0.92 1.3 1.1 1.4 1.1 1.2 1.1 1.0 3.5
56 | Ba 280 360 280 270 330 280 290 290 450
57 | La 24 33 26 28 29 27 29 26 63
58 | Ce 8.5 26 38 42 17 40 32 31 58
59 | Pr 3.8 4.0 4.4 4.6 3.9 4.5 4.3 43 ! 5.5
60 | Nd 18 18 19 19 18 19 19 19 ‘ 23
62 | Sm 4.4 4.3 4.8 4.9 4.5 4.9 4.7 4.7 5.9
63 | Eu 0.81 0.77 0.77 0.83 0.81 0.77 0.82 0.82 0.88
64 | Gd 4.2 4.2 4.6 4.7 4.3 4.6 4.5 4.5 5.6
65 | Tb 0.65 0.73 0.74 0.74 0.71 0.74 0.72 0.72 0.84
66 | Dy 1.3 2.3 2.9 3.0 2.1 2.0 2.6 2.6 3.9
67 | Ho 0.82 0.85 0.88 0.94 0.82 0.88 0.88 0.88 1.1
68 | Er 1.6 1.5 1.7 1.7 1.6 1.7 1.7 1.7 Dl
69 | Tm 0.15 0.15 0.16 0.15 0.15 0.16 0.16 0.16 0.16
70 | Yb 1.5 1.5 1.6 1.6 1.5 1.6 1.6 1.7 2.1
71| Lu 0.45 0.4 0.51 0.52 0.45 0.51 0.5 0.49 0.58
72 | Hf 0.68 0.73 0.97 1.1 0.68 0.97 0.87 0.87 1.6
73 | Ta 0.32 0.25 1.3 1.3 0.29 ! 1.3 0.92 1.0 0.39
74| w 0.66 0.55 0.63 ! 0.63 0.62 | 0.63 0.62 0.62 1.2
75 | Re 0.00045 0.00022 0.00012 0.0004§ 0.00034 0.00022 0.00026 0.00021 0.0015
78 | Pt 0.06 0.03 0.015 0.012 0.046 0.014 0.025 0.026 | —
79 | Au 0.0024 0.0018 0.0016 0.0018 0.0022 0.0017 0.0019 0.0019 0.0035
80 | Hg 0.057 0.07 0.038 0.042 0.067 0.039 0.046 0.04 0.17
81 | TI 0.12 0.29 0.25 0.28 0.21 0.26 0.24 0.23 0.66
82 | Pb 5.3 6.8 6.1 6.1 5.9 6.1 6.0 6.0 9.6
83 | Bi 0.0039 0.0036 0.0014 0.0012 0.0039 0.0014 0.0022 0.0022 0.002
84 | Po — 0.0016 0.00037 0.00040) 0.00082 0.00038 0.0005 0.0005 0.000094
90 | Th 1.6 2.8 2.7 2.9 2.2 2.8 2.6 2.6 4.9
92U 0.26 0.78 0.85 0.94 0.51 0.89 0.76 0.76 1.6
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L s PRI TR BHARMTREE | TR
T | mwpEex | umEs | ozew) (%2264
(o] 2.8 x10¢ 2.96x 108 2.8%10° 3.0 108
Na 0.99%X10° 1.24x10° 1.1%x10° 1.1X10°
Mg 8.5 x10* 8.76 X 10* 8.4%10* 12.0x10%
Al 3 x10° 3.05%108 3.0%x10° 3.2%10°
Si 1 X10° 1 x10¢ 1 X108 1 %108
P 3 %10 3.91x 108 3.7%x10® 4.0%x10®
K 5.8 X10* 6.7 X10* 5.0%x10% 4.5%10*
Ca 8.8 x10% 9.17x10* 9.9%x10* 13.0%10*
Ti 3.5 x10* 0.92x10* 1.1%x10% 1.4%x10*
Mn 2 x10® 1.8 x108 1.7%x10° 2.5%108
Fe 8.8 X10* 9.13x10* 8.3%104 11.0%x10*

BB SR T £ S TS AR B S A BT R M 7 (B A B ) M L SR R RAMTE A
B PE TSR 2 B FL — T, BRI DAE A M SHE AR XA — A S A A, B Mg,
Ca, Fe, Mn SSE 43 irh e s, HEERIE; MKFERE, RO THRMPES
EWEE TR R, 20 T S M I R Hh TR B A SRR AL My R M4

£ 105 2 EEHRV, EESRRE R EAITREERRRR. EHERRER
R TE R, SR TR B AR S M PR TE R s TR SR P TR BRI e SR, SRR
EAEAEM TP, RSV RNERE N SR SEEN 37.1%, B2,
EREERANTR, RS E SRS LIPS T e e AR =R, Fln:

YEHHLTT (Gigzih i bioRE ety itk
(X 10% nft) (X10% #) (X10% #) (X10% wi)
Fe 680 720 v 1.5 1.8
Ca 630 620 Cr 1.4 1.2
Mg 350 320 Ni 1.2 0.92
Ti 72 80 Cu 0.76 0.76
Mn 16 15 Co 0.33 0.27

B I, X4 BEAN MU PR RO T SR E B R, R B U SRR R R N A, BTNt
RS, SARSEENME, 2 TEE, REUAEERIHE N HTNITES
ﬁiO

B BT 4, RV R TE SR I 55 BE R B AN A 3T, T.E, J9 T ERIFESCHIZRAIIT AR
FEL R ENERTREE, BRERTEE, MRRMMERENS R 1962 MF
BN, B4, EAERRRAIMFEEET, Ca RIIBM 76 % , Mg RIE/M 50% , Fe RN
25% ;T K RIi& 32 % , Si Fll Na M43 8 % %o

(2) RERMNREHSRTENE

T K& TG HEER R B R S S S, #EARHIZREE (B. Y. Bepsanckuil)
BN T W B M S, PRI AT (C), SRS — B, FEFITHRR A
P& B (HFBITHR AT F B (FORILAE, B € = f/F, EXARRE, 5T f EAH
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By, Hzs s A A — 2 r IR &, AR B R ST B B ORAE . 1ESERR LIEH, &%
R ERTRY RSy ERAM f fH, FE R T RiES7h s

L AR AR, MR MIPTRR I SR U SR B, SEhR kPR TR 7T SR
Eo R, ERIEAM F L, iR R IER 5T E A, T2 FAR S TR 7a f0 15 &l
BEARETEL f A RITE BB IR, T F OB IR R TE A Bl , 3 2 A48 f fn
FREFEWARGZTE—TT, BIR H R (S s ) RERM TR OFE, FIRR
BEIL SR WM TR R BE , AR — R IR FE S b sE fE (CORIA RN

e f1

LEEAERE S, M H’J?Giiﬁmﬁ#*ﬂﬁ’l — BRI BE Te 5T
fill , TESF BB T EMTH K IR T 4o

BUE, BTG T Bl o b R P FE e TSR =R B, T ELIESn sl T el | Be i
X #/E KRG SR K rTn SR =R B2 , I TE 58 =F B U4 AR R K I 4 e, 9
T RMGKEE R R & Fh 0 SRIE R i SR s H SR T BRI AT ad R, W RARE—2PE R
Bk b sefiE(C,). 3R f. R L4 KRR T RO=FE, Al

C_.f2= fZ
f1 F X Cy

KRR, ARYESR 1 &P BEAE, R AT DR SRR IR B h sl RN, &R m=
BT RAE, ED:

0 #%k: HIFTE R

1% Bt (SaREE s ) B Rl

2 ff: £KEAEM

R B MR E RS RERITREE (), FR L RARBBRRAZTRNE
B2 (EP 2 BRI RAED , AR A RRERYDE Besk tH = MRk BEse il se (il (Ca)o BRULZEHE, AT ASk Hy
2 (R AR B2 TE T vEAiE , {350 58 S0 RO BOBAFAIE RS B 5E Fe 5 O IR Bk o

FEfR Z KB T 3R = B AT T, M BRMTFSEY IR HIERML 2N, R R
F—ITLHRMAF B A, EERAMFENTTHRFEN L, UEGHTEAmHES(C > Dk
AE(C < DB E RIS, XMxtt, SBERE T I IRITE WKL E KRRy
K eyt sk e 2 E o FH, FHmE RERRZ 24D (A BORTLRE , R E & EER
R, HA—E LD (HGE), RFLEP(EMEONBE LR —E R, FEERERELM
FE i Rl s (SR B B 7Y , 0 7 8 HE BT Do

B K E R B E TAENITE, B sk ZEE SRR RS AR
BRI, B RT, B IEAEREAT RO K # B R R0 s SR A S 20, I S R E & K
Hyxd BTN JC R T RO FHE AR, AT HERE TR B A oK B Bl AR A9 2T,

EE & & X B
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THE ABUNDANCE OF CHEMICAL ELEMENTS IN THE EARTH’S
CRUST AND ITS MAJOR TECTONIC-UNITS

ILr Tune Yio Cui-LunG

Abstract

The earth’s crust is defined as the solid outer shell of the earth, and delimited from
the top, the earth rigid surface, down deep to the Mohorovicic discontinuity. By such a
definition, the abundance of chemical elements in the crust is recalculated by a new
method, named the regional geochemical method, on the basis of newest data presented
in recent ten years by A. Poldervaart (1955), K. K. Turckian and K. H. Wedepohl
(1961), and A. P. Vinogradov (1962).

The rocks and sediments distributed in the crust are quite different whether along
the horizontal or the vertical direction. In order to obtain the elemental abuadances of
the crust as a whole, the crust may be divided into two parts, i.e. the continental crust
and the oceanic crust. The continental crust may be subdivided into the continental
shield region and the region of post-Cambrian folded belts (including volcanic islands);
and the oceanic crust may be subdivided into the deep oceanic region and the region of
continental shelf and slope (suboceanic region). Using the ratio of rock types which vary
vertically in each region, and the chemical composition of each rock type, the amount of
elements in such region may be obtained. Then the elemental abundances of the crust
and its major tectonic units can be estimated respectively by their relative weight of mass.
The final results are tabulated in table 1 (in gramsperton) and table 2 (in atoms per 10°
atoms Si). In both tables, the average amount of elements in crystalline rocks and sedi-
mentary rocks in the whole crust are also given.

According to the data calculated by the writers, several problems are discussed with
a view of regional geochemistry. First, the writers pay attention to the distribution
characteristics of elements in each major tectonic unit, and the regularities of elemental
distribution between such units. Secondary, the writers point out that the data of ele-
mental abundances in the so-called crust (or lithosphere) calculated by A. P. Vinogradov
(1962), V. M. Goldschmidt (1954) and F. W. Clark (1924) are essentially correspon-
ding to those in the continental crust, but not to those in the whole crust. Therefore, not
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only the abundance of minor elements in the crust estimated. by these authorities must be
revised, but also the abundance of major elements.  Thirdly, i order to reflect the
uneven distribution of the elements in different regions of the crust, the writers qffer for
consideration the . concentration clark, the term first used by V. E. Vernadsky, may
be divided into several orders with different geochemical backgrourids.

Notes for table 1 and 2:

1. a and a' Deep oceanic region.
2. b and b’ Suboceanic region.
3. ¢ and " Continental Shield region.

4. d and d—Folded belts region.

5. e and €' Oceanic crust.
6. f and £ Continental crust.
7. g and g" Earth’s crust.
‘8. h and_h" Crystalline rocks.
9.1 and i Sedimentary rocks.
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