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Table 1 Statistics of the elements analyzed in 38 geochemical, mapping projects

30 Zn(35), Pb(33), Cu(32), Ni(31), Mn(31), Co(30)
20~29 Mo(25), As(23), Fe(23), Cr(22)
10~19 Sn(19), Ag(17), V(17), W(17), Ba(16), Ti(16), Sr(15), U(15), Zr(13), Li(12), Nb(12), Bi(11),
Be(11), Mg(11), Sc(11), Ca(10), K(10)
5~9 ‘ La(9), Cd(9), Sb(8), Th(8), Al(7), Au(7), B(6), Hg(6), Na(5), P(5), Rb(5), Si(5)
1~4 Ga(4), Cs(2), Dy(2), Eu(2), F(2), Hf(2), Lu(2), S(2), Ta(2), CI(1), Se(1), Tb(1), Yb(1)
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Table 2 Detection limits for elements with crustal abundances < 3x10- in some past and ongoing geological mapping

projects. Data with () indicate that the detection limits are higher than the crustal abundances of those elements

1 2 3 4 5 6 7 8 9 10 11 12
1GCP259
Au 0.001 0002 —— - — 0.001 - ©.05) - — 00003  ——
Bi 0.0085  0.05~0.1 —— - — 0.1 — ) 03 — - @
Se 0.0 0.02 - - - — - ®) - — - -—
Ag 0.075  0.02 0.5) - - 0.02 0.1) ) - ©0.8) 2.0) 0.7)
Hg 0085  0.01~0.05 —— — — 0.05 (10) — — 0.8) - —
cd 0.15 0.05~0.1 —— (1.0) — 0.1 - - - - 0.8) -
sb 0.2 0.04 - - - 02 - 1 - -— 0.1 -
Mo 12 05 0.4 05 10 05 1 - - 1 1.0 -
W 125 02~05 1.0 - -— 1.0 2 (15) 6) -— 2.0 -
As 18 05~1.0 1.0 (4.0) — 1.0 - 5 -— — 03 -
Sn 23 1~2 5.0) (10) — (1.0) — (10) — — (100) —
U 27 0.05 - - - 1 - 0.01 - 0.1 03 -
Be 3.0 05 — — — 05 - — - — — 03
Ta - - - - - - - 1 - - - -
IGCP259 2
P 0001 —- - -— - - - - -— - --
Pd 0.015 0.0005  — - - - - - - - — -
Te 0.01~0.02 —— - — — — — - — - —
In 0.25 0.05~01 —— - — — — — — — — —
I 0.45 02~05 - — — — — — — — - —
Tm 0.52 05 — — - — - — - — - —
Tl 0.85 0.1~05 - — — — — — — — - —
Ho 13 1.0 - - -— — - -— -— — - -
Ge 15 05~1.0  —— - -— - - - -— -— - -
Eu 2.0 05~1.0  —— - -— - - - - -— - --
Ta 2.0 1.0 - - - — - 1.0 - -— - -
Hf 3.0 12 — — - — - — - — - -
21— 2—-1GCP 3 3—N.Sumatra #. 4— Wolfon Bl 5— Shetland
1o, 6— 77— 81:8 — Alaska
191, 9— 1 10—~Nordkallot M 11— 2 12—
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Table 3 Sample media used in regions where

conditions are unfavorable for the collection

of stream sediment samples
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Table 4 Detection limits of trace and sub—trace
elements in some geochemical mapping projects

commenced after 1995

Taylor ~ Yan 1GCP259 1

Au 0.04)  0.00075  0.0002

Bi  (0.0085) 0.12  0.05-0.1 0.002 - 1 0.1
Se 005 0.6 002  20- 0.1 - 100
Ag 0075 0005  0.02 - 005-0.1 - -
Hg 0.15) 00075 0.01~005 03 0.04 - 0.1
Cd 02 0074 005~0.1 002 001~003 005 0.1
Sh 15 0.14 0.1 -2 0.1 0.5 1000
Mo 15 0.55 0.5 - 0.1 - 1000
W 1.8 06 0205 - 02 - 10
As 2.0 15 05~10 02 5 - 100
Sh 2.0 14 1-2 - 0.1 5 -
I 27 14 0.05 - 1 - 10
Be 3.0 15 0.5

Pt 0.0005  0.001

Pd 0.015  0.0005  0.0005

Te 0.006  0.01~0.02

In 025) 0045  0.05-0.1

I 045 023 02~05

Tm 052 030 0.5

I 085 050  0.1-~05

Hg 13 0.70 1.0

Ge 15 12 05-10

Eu 2.0 122 05~1.0
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Fig. 2 Recommended list of elements in IGCP259
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GRN sampling cells in China



6 2003
|
T % RER A R A
Small basin multi-sample system
(maximum 3% coverage) KAkl SRR AR R A
o KRIBMIK S R0 coveragd)
A LM, RHE ® T T
4 GRN
Fig. 4 Sampling system in GRIN cells suggested in global geochemical mapping
, 3.5 LBUS
, 26 1994 7 Pt s
(FOREGS Geochemical Pt
Baseline Programme) , )
= Pt—Pd
3.3 (LBUS) )
, - Pt—Pd .
" (1993~1995) L2y
, IGCP259 ,
¢ 3, 0 BT IGCP259
5B 529 51 20
Cu . bHA 2),
GRN s ,(
GRN , ,
)o 5 0 IGCP259
3.4 LBUS o IGCP360 s
LBUS IGCP259
6 s Hg s
Hg : , o
, 50 s 1995
o IGCP360 3

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



30 1 : 7

00 50 100 150 200 250 0.0 40.0 30,0 800 LEL T
L

i

13 14 15 20 25 B

Q280 500 T80km .':I ’_.-.’_.* E
/. LT
6

Fig. 7 Platinum geochemical map of China
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



8 2003

, , .90
“ ” (Regional labora- 21 ,
tory ) o , ,
, 5 000 “ 7
(Global Laboratory) , ,
o , GRN
) 7 ) ) )
- “ GRN
7 - GRN
, 72 : :
INGEOMINAS 7 , 20 000~30 000
i 80 kmx80 kmGRN 76 ,
100 , 57 GRN s °
GRN 4 80 kmx80km
, 80 kmx80 km 2~3 ,
INGEOMINAS ,80 km X80 km 76
(300 ) R
71 , o

o INGEOMINAS
(References):

[1] Hawkes H E, Webb J S. Geochemistry in Mineral Exploration
© [M]. New York: Harper & Row,1962.
[2] Webb J S, Nichol I, Foster R, et al. Provisional Geochemical Atlas
5 of Northern Ireland [M]. London: Applied Geochemistry Research
Group, Imperial College of Science and Technology, 1973.
[3] Xie Xuejing. Analytical requirements in international geochemical
mapping [J]. Analyst , 1995,120: 1497~1504.

4] Stephenson B, Ghazali S A and Widjaja H. Regional geochemical
s K.Kauranne 1988 [4] Step Y glonat g
« Atlas series of Indonesia: Northern Sumatra [M]. Oxford: Institute of
» 3 ’ X Geological Sciences. 1982.
5] Webb J S. The Wolfson geochemical atlas of England and Wales
g
[.Thornton “20 90

[M]. Oxford: Oxford University Press, 1978.
[6] Bowie S H U and Plant J. Regional geochemical atlas, Shetland [M].

» [24] L«



30 1

9

London: Institute of Geological Science, 1978.

[7] Xie Xuejing and Ren Tianxiang. A decade of regional geochemistry
in China
[C]. IMM , 1991,B 100, 57~65.

[8] Weaver T A, Freeman S H, Broxton D E M and Bolivar S L.
Geochemical atlas of Alaska [M]. New Mexico: Los Alamos National
Laboratary, 1983.

the National Reconnaissance Project [A]. In: Trans

[9] Coker W B and Ellwood D J. National geochemical reconnaissance,
1:2 000 000, Coloured compilation map series [M]. Ottawa: Open
files 730—749 Inclusive, Geological Survey of Canada. 1981.

[10] Bolviken T. Geochemical atlas of Northern Fennoscandia

[M]. Nordic Council of Ministers, 1986.

[11] Fauth H, Hindel R and Siewers U. Geochemical atlas of the
Federal Republic of Germany [M]. Hannover: Federal Office for
Geosciences and Raw Materials, 1985.

[12] Koljonen T. The geochemical atlas of Finland, Part 2: Till
[M]. Espoo: Geological Survey of Finland. 1992.

[13] Simpson P R. Regional geochemical atlas, Southern Scotland
[M]. Nottingham: Institute of Geological Sciences, 1993.

[14] Webb J S and Thompson M. Analytical requirements in
exploration chemistry [A].In: Strashein A et al(ed.). Analytical
chemistry in exploration, mining and processing of materials
[C]., Oxford.: Pergamon Press, 1978. 1507~1518.

[15] Fletcher W K. Analytical methods in geochemical prospecting,
Handbook of exploration geochemistry [M]. Amsterdam: Elsevier.

1981: 11.

[16] Darnley A G, Bjorklund A, and Bolviken B, et al. Final report of
IGCP259—A global geochemical database for environmental and
resource management [M]. Ottawa: Love Printing Service Ltd.,
UNESCO, 1995.

[17] Xie Xuejing. Some problems, strategical and tactical in international
geochemical mapping [J]. J. Geochem. Explor., 1990, 39: 15~33.

[18] Xie Xuejing, Mu Xuzhan and Ren Tianxiang. Geochemical
mapping in China [J]. J. Geochem. Explor., 1997, 60(1): 99~113.

[19] Xie Xuejing and Cheng Hangxin. Global geochemical mapping
and its implementation in the Asia—Pacific region [J]. Applied Geo-
chemistry. 2001, 16: 1309~1321.

[20] Salminen R. FOREGS geochemical mapping field manual
[M]. Geological Survey of Finland, ESPOO 1998.

[21] Xie Xuejing and Cheng Hangxin. The suitability of floodplain
sediment as global sampling medium: evidence from China
[J]- J. Geochem. Explor., 1997, 58: 51~62

[22] Cheng Hangxin, Shen Xiachu, Yan Guangsheng, et al.

Wide— spaced floodplain sediment sampling covering the whole of
China: pilot survey for international geochemical mapping [A]. In:
Xie Xuejing (ed.), Proc. 30th Int. Geol. Congr. Geochemistry [C].
International Science Publishers, 1997. 89~109.

[23] Darnley A G. International geochemical mapping—a review
[J]I. J. Geochem. Explor., 1995, 55: 5~10.

[24] Thornton 1. Environmental geochemistry and health in the 1990s: a
global perspective [J]. Applied Geochemistry, Supplementary Issue
No. 2, 1993, 203~210.

Global geochemical mapping

XIE Xue-jing
(Institute of Geophysical and Geochemical Exploration, Langfang 065000, Hebei, China)

Abstract: The deficiencies in more than 50 national and regional geochemical mapping projects in the world
The IGCP259 Project under the aegis of
UNESCO’s IGCP Program carried out from 1988 to 1992 aimed to standardize geochemical mapping methods

carried out from 1973 to present are all analytical in character.

used in the world. This project advances several analytical requirements for forthcoming geochemical mapping
projects, which mainly include the following: 71 elements should be analyzed in the future mapping projects; the
detection limits of trace and ultratrace elements must be lower than the corresponding crustal abundances and the
Chinese GSD and Canadian STSD standard sample series should be used for the correlation of global data; the
aim of the IGCP360 Project (Global Geochemical Mapping Project) 1is to use 5000 composite samples taken at
very low sampling densities to cover the whole Earth’s land surface. Besides social, political and economic

problems, the main bottleneck is the difficulties to meet IGCP259 analytical requirements by many countries. The

best way to solve this bottleneck is proposed in the present paper.

Key words: exploration geochemistry, geochemical mapping, extremely low density sampling.



