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Fig.1 Comparison between the copper content in stream sediments and the

copper average content in soils of a catchment in the upper reaches
(modified from Meyer")
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Table 1 National or cross—country geochemical atlases published

5 K4 1E# G
1 A6 IR 2= HRk A 2 S0 4 1. S Web 2% 1973
2 Wolfson k% 2= K Jg /R - H Ak 24141 4 Webb 25 1978
3 Shetland X3 ER 1k 27 £ J. Plant % 1978
4 Orkney HiERTk 22 & 42 J. Plant %% 1978
5 a7 Jur i bR 25 Pl Weaver 25 1983
6 Tl RS kA 2% 4R Fauth %% 1985
7 VLV PG b HhBR b2 P £ = 1985
8 USRI 4 Y M R 1 2 1] 4 Bolviken £ 1986
9 S ) R A 27 14 Thalmann %5 1989
10 SR HERAL A AR Bk MR K Lahermo %5 1990
11 SFE BRI B B KRR Koljonen 1992
12 Yk 22 M EUR 3R BR AL 2 K 4 Mec Grath & Love land 1992
13 rp T SR A AR A 1994
14 F R HER L2 P4 Lalor 2% 1995
15 W24 BRSP4 Lis 5 Posieczna 1995
16 IFZHhERI A A BBy K S R Lahermo %% 1996
17 WA e Bk i 2= B4R AR Mankovska 1996
18 Wiy A% e sk Ab 2% 4R Hi R K Rapant 2 1996
19 Fp AR X PR HbER 2 P 4 Reimann %5 1998
20 s AR e iR 2 R4 e Curlik 55 Sefeik 1999
21 PrFRYE Mk b2 4R Kadunas 2% 1999
22 R A A PR BE HhER 12 Pl 4 B e 1999
23 PR IBHRAC S BB — 80 SRR A 2 5y oftesen 2% 2000
24 FOKH Campania X PR35 Bk 102 P 5 De Vrio 2% 2003
25 AR Ay A3 ER b 2 R £ Reimann %5 2003
26 FRERS SRS Fe AR S Salminen 2% 2004
27 BRNHIER (0% Bl SR —E 0 Salminen 2% 2005
28 BRNHbER 5% B S8 80 De Vos %5 2006

%2 38 DI E kL 2IEE %I 2 T R R FK D
Table 2 Statistics of analyzed elements in 38 geochemical mapping
plans of various countries

30 ANPA_EIE TR T I Te R

Zn(35), Pb(33), Cu(32), Ni(31), Mn(31), Co(30)

20~29 MEAE TR IT R

Mo(25), As(23), Fe(23), Cr(22)

10~ 19 ANIE TR AT K T3

Sn(19), Ag(17), V(17), W(17), Ba(16), Ti(16), St(15), U(15), Zr(13), Li(12), Nb(12),
Bi(11), Be(11), Mg(11), Se(11), Ca(10), K(10)

5~9 M HE I T M 7 3%

La(9), Cd(9), Sb(8), Th(8), Al(7), Au(7), B(6), Hg(6), Na(5), P(5), Rb(5), Si(5)

I~4 FE R i

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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o3BGt BR K 7
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e BT 2R H RS T T2 A0 (2071

VEVE MR R T Ml sk fh = SEC AT v 0 R 39 ) R
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Table 3 Detection limits of elements with a crustal abundance of <3x107°

in some previous geochemical mapping plans

‘ 1 ‘ 2 ‘ 3 ‘ 4 5 ‘ 6 ‘ 7 8 9 ‘ 10 ‘ 11 ‘ 12
IGCP259 # R AbiL 43 B T
Au 0.001 0.002 0.01 (0.05) 0.0003 -
Bi | 0.0085 | 0.05-0.1 0.1 3) | 03 4)
Se 0.05 0.02 - - 5) - - -
Ag | 0.075 0.02 | (0.5) 0.02 | (0.1) ) 0.8) (2.0) | (0.7
Hg | 0.085 | 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 0.2 1 0.1
Mo 1.2 0.5 0.4 05| 1.0 0.5 1 - - 1 1.0
% 1.25 0.2-0.5 1.0 - 1.0 21 1% | @ 2.0
As 1.8 0.5-1.0 1.0 | (4.0) 1.0 5 0.3
Sn 23 1-2 | (0.5) | (10) (1.0 (10)- (100)
U 2.7 0.05 1 0.01 0.1 0.3
Be 3.0 0.5 0.5 0.3
Ta 1

1 M52 FE 2 1GCP HEILA 4 B A R 3—N.Sumatra & RS BR 54— 96 [ Wolfon #l4E

PR HBR 5 6 — v T DX A 4T TV 57— 2 A T G S P ) r K H B 5 8 — Alaska SECPEL 5 v ARG
HYBR 59— IS P4 78 Bk Al 27 P TR B G Hh B 5 10 —Nordkalloe AT TRl v &G HY R 5 11— 2% 22 i BR Al 27 [ v g
Kt B 5 125 [ P I3 A% 2 M BR A 2 SRR o B A 2 B 335 5 RO O R 3R BRORR  T dTe R
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Fig.3 IGCP 259/360 suggests a total of 355 sampling grids
in China for the environmental monitoring and control

ViR

K 2 1GCP259 HE I 1Y R kB 25 12

Fig.2 Sampling plan proposed by IGCP259
8 Ping pran prop Y gridding project in China. There are one

to several sampling points in most grids

4 1GCP259/360 A I W R A 4% T2k 237 409
(AT ERR T B Iz T IR DU | IR 1E B A 1 P LA S AE /D T 100 kim?
WK 1 SR AR TOK RT3 KK FE )

Fig.4 The sampling grids arranged in Europe proposed by IGCP259/360 totalled 237 (after Saliminen et al.).
There are several sites of floodplain sediments in each grid, and stream sediment, soil and water samples are

taken from estuaries of catchments with an area >100 km? at several sites selected in each grid
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Fig.5 There will of of more than 1300 sampling

grids arranged in Africa (after Damley et al.,

1996), of which many with difficuet accessility
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Fig.6 The major river—mouth sampling layout in Asia
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Fig.7 Sampling sites arranged in Africa according to the suggestion of Norwegian scientists

(which greatly saves manpower and resources in comparison with sampling on a 160x160 km?* grid)
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Fig.9 Distribution of Ag in ten catchments of Zhejiang Province
(the left diagram denotes the Ag values in floodplain sediments composite samples; the right diagram

denotes the average Ag values of stream sediments samples in catchments
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Fig.11 Arrangement of floodplain sediments sampling at the mouths of tributaries
of the Yangtze River in 1998
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Fig.12 Sb average values in floodplain sediments at the mouths of the Xiangjing, Zijiang,

Yuanjiang and Lijiang rivers
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Fig.13 Arrangement of sampling in 2002 from floodplain sediments

at the mouths of three rivers draining into Yangtze River
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Fig.14 Sb average values in various Rind of samplings

SS:Sb average values in stream sediments of various catchments obtained from RGNG date

1-Sb average values in floodplain stream sediments obtained in the first sampling;

2—Sb average values in floodplain stream sediments obtained in the second sampling
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Fig.15 Distribution of sampling points on the Yangtze River delta
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Table 4 Comparison of date from twice sampling of
floodplain sediment samples with averase values from
their corresponding catchments (all in u g/g)

W Sn Sb Pb Zn Cu Ag

SS | 631 845 393 397 87 30.0 103
WYL 1 65 967 422 551 133 313 141
2 55 104 355 620 125 346 147

SS | 355 618 129 325 91 288 76
BT 1 294 492 1015 317 97 260 85
2 | 257 41 1347 310 81 279 94

SS | 239 356 327 255 91 283 104
YLiL 1 284 311 249 305 104 256 113
2 | 224 328 432 319 92 276 107
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Table 5 Comparison of the average values (1 g/g)

of some ore—forming elements between stream
sediments of the whole Yangtze River drainage
region and estuarine deltas
JLEXs Xsi Xd  TE X Xsi Xxd

Ag 102 76.6 76.6 Nb 190 170 169
Au 2.4 1.5 1.4 Ni 346 293 350
Hg 107 54.3 54.0 Pb 331 257 240
Co 15.7 13.8 13.4 Sb 1.7 0.9 0.6

Cu 33.4 24.5 24.9 Sn 4.4 32 29
Li 412 38.4 40.0 U 33 2.8 22
Mn 8103 731.2 647.0 w 33 1.9 1.6

Mo 13 0.8 0.5 Zn 892 792 740
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Fig.16 Changes of element contents in the TL11 sediment column of Taihu Lake
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Fig.17 Sampling layout of floodplain and suspended materials within the Yangtze valley
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Fig. 18 Arrangement of sampling at the mouth of major rivers
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Global geochemical mapping—Historical development
and suggestions of future work

XIE Xue—jin

(Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, Hebei, China)

Abstract ;: Great progress has been made in regional and national geochemical mapping. How to use extremely
low—density sampling to obtain a global picture of the distribution of most elements in the periodic table in the
expectable future is an important issue for applied geochemists. This will depend on the innovation of the
mapping concept and developments of new sample media, sampling layout and sampling methodology. English
geochemists found that the analytic results of stream sediment samples taken from estuaries of catchments covering
an area of several to several dozen square kilometers approximate the average values of elements in soils in
catchments in the upper reaches of the rivers. This finding has been extended by Norwegian and Chinese
geochemists who analyzed samples taken from overbank and floodplain sediments at the estuaries of still larger
rivers (whose catchments are several hundred, thousand and even a few dozen thousand square kilometers). Such a
new finding is in accordance with the fractal concept, which may be further extended to main estuaries of some
catchments with an area up to hundreds of thousands of or over a million square kilometers in the world.
However, more research should be carried out. Based on this new mapping concept, a proposal of the project
“Global Geochemical Mapping and Sediment—Associated Flux of Major World Rivers” was advanced.
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