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Application of Multi-Fractal Filtering to Extraction of Geochemical Anomalies
from Multi-Geochemical Backgrounds: A Case Study of the Southern
Section of “Sanjiang Ore-Forming Zone”, Southwestern China
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Abstract: The southern section of “Sanjiang ore-forming zone” (the western Yunnan terrain), southwestern China, located
at the joined belt between the Indian plate and Yangtze plate, is an important area of eastern Tethyan tectonic ore-forming
domain. The polycyclic tectono-magmatic activities resulted both in the diversity of ore-forming geochemical background,
and in the numerous base metal deposits and precious metal deposits, including a few such world-class deposits as the Jinding

Pb-Zn deposit and the LLaowangzhai Au deposit within the section. Such a complex geochemical background challenges us
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with the geostatistical extraction of geochemical anomalies for the mineralization purpose. For this, the multi-fractal filtering
(S-A method) technique is introduced to isolate effectively the Cu and Zn anomalies related to mineralization in the complex
multi-geochemical background. The following three research results are obtained in this study: (1) In the complicated geo-
chemical background, the residual anomalies of Cu and Zn uncovered by Kriging are typical of the regional anomalies con-
trolled by the regional linear fractural pattern; but the SA method reveals the local anomalies of Cu and Zn associated with
mineralization; (2) The separation of the Cu anomaly from its background demonstrates that the S-A method could effective-
ly identify the high geochemical background of Cu from basalts and extract the Cu anomalies from multi-geochemical back-
ground, including weak and hidden Cu anomalies from their low background; (3) A few NNE-trending Zn mineralized and a-
nomalous belts containing the super-large Jinding Pb-Zn deposit and a series of some other Pb-Zn deposits, that are absent at
the Zn original data map, are clearly shown at the SA anomalous map. This discovery presents us with not only new areas
for prospecting Cu-Pb-Zn deposits but also new perspectives for the research into new ore-controlling factors, for the region-
al distribution of Pb-Zn deposits, which may include NNE-trending hidden fractures. All the research work is completed
with the help of MORPASS. 0.

Key words: multi-fractal filtering techniques; multi-geochemical background; Cu-Zn geochemical anomalies; Sanjiang ore-

forming zone of southwestern China.

“ 7 logA(>>S)-log(S) )
) — . . log-log )
) (D).
) (
¢ D. ) )
Cu ( ,2003), )
) . SA
— GeoDas (Cheng, 2002) MORPAS3. 0
(the power spectrum-area fractal method, ( ,2006) )
SA) Cu.Zn ,

. 2 Cu
(Cheng et al., 2000;

Cheng, 2001, 2004; Xu and Cheng, 2001). Cu
, Cu ( 2a)
Cu (
’ . 2a D. Cu 196 X
107, Cu 2.25
1 Cu 25X10°
( ,2003, 2005).
, Cu . ,
5X5km*  25X25 km?
(Herzfeld and Overbeck, 1999; ,2006) , (IDW) ,
. Cu (  2b).
AC>S)oc S7, (D Cu ,
S (energy spectrum density) ,A

(Sy) . B , SN ( .



6 : 863

98° 99° 100° 101° 102° 103°
T LT T T T T
sl : b @e 37|
L S .
WRAKRK M ; rl2 [(As 33
AY
‘o 3 s B
/e
. N ® 4y o T
SN ® &i o i 428
® wWxaRy o Y
o it ® MR
© M o Wy
- o it e M
o WHET o MmEy {27
o WEremy e WU
o By o B
26° F 1o
80 km
| —— |
25° 1 {25
-
{Pt
ol 7 L=t
24 it {24
-
4
23° — 423°
Ocee N\
Y ]
TN«
~.(
22° 15y
21°F . . . . . . 21°
98° 99° 100° 101° 102° 103°
1 “ 7 ( 1:50 ,2003)

Fig. 1 Geological map and the distribution of the known mineral deposits in southern region of “Sanjiang ore-forming

zone”, southwestern China
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