31 2 Vol. 31, No.2

2002 3 GEOCHIMICA Mar., 2002

0379 - 1726(2002)02 - 0191 - 10

430074
4292 km> 1448 35 22 000 km*> 18 100 km?
5489 4524 14 5 7419 (G ~Cs)
(ACAF)
ACAF (SC™m)

(HACM) HACM SCM

P59 A
e 151 Allegre et al. '
0
- Cheng
[1-6] 117 ~27] - (number-area
[7~111 model) - (perimeter-area model )
- (concentration-area model)
3 [
20 50 , De Wijs!”-8!
Turcotte Au Cu U
Hg De Wijs (unifractal )
[10-14] (multifractal)
( )
Mandelbrot ( )
: 2001 -04 -23 2001 - 08 - 31
(49633120)

(1976 -)



192 2002
195 -
NW-SE co
2 700 km? I kmx 1 km
3136 - -
2 000 km* 70%
4292 km* 1448
35 22 000 km? 2 085
18 100 km* 5 489 4 524 -
14 5 7 419 1 000 km? 1 km x 1 km
(Ci~Cs) 1 000
330 000 Ci ~GCs
1 2
W Mo Pb Zn Hg Sb
28]
58 km 74 km
4292 km? ‘ " - [20.22.24 = 27] ci
1 448 4 km® 1. 35 (i=1,2,...,n n Coin S G Coay)
37 S(C> ), ci ~
(W Sn Mo Ag) (Cu Pb S(C> ¢) S(C>
As Sb Bi) (Au) (F) ¢i) Cheng et al. (1)
(Hg) Weighted moving average
(ICP-AES) 1/3 method S(C>
Hg Au ci) C Ci
Fe Cu Au Ag Pb Zn (2)
22 000 S(C> )
km*> 18 100 km* 4 km* 1 ¢
5 489 4 524
XRF  AAS
14
(outlier)
(1)
100 km 20 km (2)
2 000 km*
1 003
- 20 km  NNE-SWW (1)
24 km 13 km 312 km? (x, ) Kminy Xmas Ymin  YVomax

x y n. n,



2 193
(Xmax = Xwin) / 1 = (Yo = Vi) / 11y (2) ACAF
d n n=N 2 “
(1) Xy (2) "
d
N (1) (2) n. n,
d 1~2 0.8 G
2 2 0.8
1
d p ”
d 1.5
(2) C C (intrinsic
¢ ={ea} (i=1, fractal IF)
2, , N, n Coin< ;< Cr), by b,
C c N (C>¢)
e-N(C>¢) Cc (3)
( 35) I
(Area-calibrated accumulative- (simple
frequency ACAF) - continuous multifractal, SCM) ¥

1
ACAF
(3) Ci
ci= Cuin- expl(i-1)8], i=1,2, ns 3
8=(1/ns)In( Coax/ Cuin) 4
Ci
ns
50
3
1~ 4 3 5
ACAF
1~ 4

(1)

ACAF
ACAF

I SCM

(highly accumulated continuous multifractal, HACM)

(1) I
W Mo Bi Cu Pb Zn
Sh Ag Nd P Ca F la W Pb
Sh
| ( 2a)
I Ag As Au Cd Pb W
( 2b) Cu Mn Pb
( 3a) ( 3b) (
4a) ( 4b) Ci~GCy
II( G C: )
AC (F) (He)
Hg (Ke) (Te)
L,
1) I 1
(nCs iCs) (U)
HACM
HACM

1997



194

2002

700 700 700 700 P,
100 100 100 100
2 Ag 100 As Ba Be
< bi= 002 ag | 0t= 0.102 bi= 0.011 bl= 0425 bi= 0.215
Z 10{b2-203 2= 5768 10} b2 0923 10} g2 2819 10| b2=188
a=o001 * 10} Cl= 4085 Cl= 0.237 c= 121068 C=113%
Ch= 0128 . Ch= 12635 Che 194.96 Ch= 152367 Ch= 25231
1 2 3 —2 1 'y 1 Y
10? 10" 10" 10 10" 10° 10’ 10" 10" 10" 10 10’ s 50 500 3000 o3 1000
c(ug/g) c(ug/g) c(ng/g) c(ng/g) c(nglg)
650 600 700 700 po 700
_ 100 200 100 100 100
[4 Bi ca Ce Co Cr
Y Ibi= 0052 1= 0.047 \ b1= 0.231 b1= 0325 b1= 0.457
Z 101m2. 103 60| 1o 034 s 10 62= 4689 101p2= 2728 10142 4.0
Ci= 0.079 Cle 0037 . Ci= 25987 Cl= 2222 Cl= 18008
X A he= X K
 [cne= 5882 \ 20| che 0352 R S| o= 10812 X Ch= 16826 . s Lo 144436
002 02 2 2070 003 03 3 30 5 27 50 270 1 3 10 30 70 2 5 2050 200500
c(ug/g) (%) c(ug/g) c(nglg) c(ng/a)
700 700 700 700 650
_ 100 100 100 100 100
R Cu F Fe Ga K
g, [bt=00s8 bi= 0095 bi= 0.037 bi= 0237 bi= 0127
10t42= 2266 10 1p2= 2239 10152 3318 101p2= 5025 10tp2a74
C= 2832 . Cle 101199 Ci= 0483 Ci= 6.385 Ci= 0792
, o= 100437 . Jlen= 206412 \" Ch= 2.598 ’, Ch= 29.043 s N il
P w10 01 1 1023 25 7 2% 70 01 03 1 36
c(ng/g) c(ug/g) (%) <(ng/g) (%)
700 | 700 500 700 700
300
200
_ 100 100 100 100
% La Li My Mn Mo
g, [|b1= 0072 20| b1~ 0038 30} b1= 0.067 b1= 006 bi= 0032
10} 2« 3071 b2= 3391 b2~ 1536 10| p2= 2.435 10 }p2s 1522
C= 5198 Ci= 1992 10} ¢1- 0063 Cl= 21526 Cl= 0175
Ch= 77938 Che 126535 Che 6.101 5 Ch= 89774 Ch= 7472 .
1 2 A 3 2 1 1 s
4 3 10 30 100 300 1 3 10 30 100 003 03 3 9 5 50 500 5000 w0t 10 100 10?
c(ug/g) clugig) (%) c(ug/g) c(ng/a)
700 700 700 700 700
300
_ 100 100 100 100
3 Nd P Pb Sb Sc
Y p1= 0133 bi= 0138 b1s 0214 b1= 0.055 30 | b1= 0033
Z 10} p2= 3205 10 1h2- 3.036 10 102« 2576 10 |b2= 1.074 b2= 4.078
Ci 5.478 Cle 67515 Ck 16858 . Ci= 0.134 ., Ci= 0869
Ch= 85283 . Ch= 97025 . Ch= 170605 Ch= 10.124 . Ch= 19.08
1 2 1 ® 1l . Y 3 Y
25 10 25 100 250 100 300 10003000 10 30 100 300 1000 003 03 3 30 300 1 25 10 25
c(ngig) c(uglg) c(uglg) c(1gig) c(ug/g)
700 700 700 700 700
100 100 100 100 100
Q Sn Sr Th Ti v
o 1= 0018 p1= 0.032 bl= 0455 b1= 0.061 bi= 0.035
Z 10tp2= 1273 10 2= 5.551 10 }p2=3.38 10 th2= 4.762 10 1b2= 3.707
Ck 0118 Cl 5538 Cl= 3.04 Clm 455854 Q= 2247
Ch= 56924 Ch= 614682 Ch= §5512 Ch= 4324111 Che 98.465
1 3 1 . 1 . 1 1
002 02 2 20 200 3 30 300700 15 7 15 70 35 100 1000 10000 1 10 100 280
c(nal/g) c(ug/g) clug/g) c(ug/a) c(ug/g)
700 700 | 700 700 700
200
- 100 100 100 100
4 W Y Yb In p43
L 20 |p1=015 b1= 0.027 bi= 0152 bi= 0.074 bl= 0027
z 2= 1375 10 |b2= 2.283 10 |p2= 2.891 10 |p2= 2638 10 2w 4.253
Cl=072 \ = 1337: . Cle 0.416 = 11014 Ci= 6.585
. Ch= 7381 Che 5887 . .
2 lon= 12148 e 1 . 1[0’1- 276771 L lon= s
04 4 40 80 1 10 100 290 02 2 20 10 100 1000 3900 1 10 100 300
c(uglg) c(ng/g) c(ug/g) c(ngig) c(ro/g)
1 ACAF
Fig. 1  Continuous multifractal features of elements in the bedrock samples from the Nanling district
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Fig. 2 Continuous multifractal features of elements in the stream sediment samples from North (a) and South (b) Anhui Province
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Parameters are similar to Fig. 1.
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Fig. 3 Continuous multifractal features of elements in soils from Akekula (a), Chaiwopu (b) and Yakla (c) in the northern part of the Tarim basin
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Fig. 4  Continuous multifractal features of elements in soils from Sangtamu (a) and Yalun (b) in the northern part of the Tarim basin
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Continuous multifractal model of geochemical fields

XIE Shu-yun, BAO Zheng-yu
( Institute of Geochemistry, China University of Geosciences, Wuhan 430074, China)

Abstract: A method based on area-calibrated and accumulative frequency (ACAF) distribution of geochemical data
from three metallic and five oil /gas geochemical fields is proposed to study fractal characteristics of geochemical
fields. The data include 35 elements of 1448 whole rock samples from a region of 4 292 km* in North Guangdong
Province, South China, 14 elements of 5 489 and 4 524 stream sediments in South and North Anhui Province,
South China, respectively, and more than 15 hydrocarbons and other indices in 7 419 soil samples from 5 oil fields
with total survey area > 8 000 km” in the Tarim basin, North China. The results show that log-log diagrams of ACAF
of geochemical indices clearly demonstrate that geochemical fields are of continuous multifractal features, which are
quite different from the results of some authors who showed that geochemical dispersion of indices bear unifractal
features as single power-law relationship on log-log diagrams. The curves of ACAF on log-log diagrams can be
approximately fitted by two straight lines. The first one covers the relatively low concentration portion and reflects
the fluctuated detection limit of measurement, and the other covers the major concentration region and represents the
intrinsic multifractal characteristics of geochemical fields. There does not exist any turning point but rather a
continuous transition section between them and the intersection cannot be used as a threshold to distinct anomalies
from geochemical background. The continuous multifractals of geochemical fields can be categorized by two models:
simple continuous-multifractal model (SCM) and highly accumulated continuous-multifractal model (HACM). Main
ore-forming elements and major oil indices show HACM to different degrees, while others SCM. These different
fractal models are expected to be applicable to appraise regional ore-bearing and or oil-bearing strata and even
regional environment. Whereas, the threshold occurring in highly-accumulated part will be useful to measure
ore-forming or oil-forming strengths. Continuous multifractals are quite universal in geochemical fields.

Key words: geochemical fields; area-calibrated accumulative frequency (ACAF) method; continuous multifractal
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