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Geophysical deep structure and genetic model of Jinchuan copper-nickel deposit
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Abstract

Deep exploration was carried out in Jinchuan mine of Gansu Province by using magnetic method, controlled-
source audio-magneto-telluric method, and P wave seismic tomography. The comprehensive researches based on
the above methods revealed the high resistivity and high velocity characteristics of the magma source to the depth
of over 2 500 m, suggesting that the lava came to the shallow part and spread on both sides to form shallow
nearly-horizontal lenticular branches. The fact that the possible consistency between the deep ore-bearing ultra-
basic rock and the mineral deposit revealed by the drilling hole provides geophysical evidence for the metallogenic
model of the Jinchuan copper-nickel mine. Future exploration should focus on investigating relatively gentle,
nearly-horizontal, high-velocity, and low resistivity bodies.
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Fig. 1 Location of controlled-source audio-magneto-telluric profile in the Jinchuan mine and apparent resistivity images of

corresponding profile Cgeological map after No. 6 Geological Party of Gansu Geological and Resources Bureau and@
modified by Yan et al.» 2010)
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Fig. 2 Topographic map of artificial source seismic tomographic observations and hypocenter position in the Jinchuan mine

Blue dot indicates shot point» green dot indicates detection point» rectangle represents the range of final mapping» geological

map in rectangle shows the range of mining areas
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Fig. 3 Location of vertical seismic tomography profile in the Jinchuan mine and corresponding velocity profile image

(Geological map illustration as for Fig. 1)
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Fig. 5 Composite profile along 14™ exploration line and metallogenic model of the Jinchuan mine

(1. Geological band and ground magnetic A Z map: (2) Geological profile, arrows indicate location of ore-bearing ultramafic body at the surface,

red lines indicate fault zone (after Yan, Chang’an University, 2010);: (3). P-wave tomography velocity and apparent resistivity comprehensive

profile, in which resistivity serves as the background, white contours indicate the P-wave tomography velocity, straight green bars along the

northern section indicate the known Cu-Ni ore bodies in the depth of 800~1 000 m

2.8 #PFeifiA

)W XAL TR & M4, 5 A <iH
U AR BB A A Tl el R, O B R
BN, Ak, MR S RS R g, 5
RHR ) e R e = B AL A ik A AR BE
TR R SR, R R ST A R
TEHERE TR, 5 A AR AN AR AN AE R 2 R
RUPA T LR SR IR R WL . H A,
FEHLF AR A o 8y I HE 78 A X 3, AR B Ak, A
PrERFE LB B T RS S A E R

BT URES PR Y A R B

PRV A LA, EA RS — & i, m B, B
HI VAR DX A B 8] 7838 70 & AR G TR AL 4%, 19925
W& EE 1991), fEIIB KB HAEL, AW REAZ M iE B
Bl I RE A, AN [R5 [ PR 28 AN GRS B AN B, E R I

A] B8RSR H R A YR, XA T A R
H ENIE o
3 4 i

(1) 38 I P47 5057 0 O Mt P r BEL 3 ) T 1
= R AT S R A PR T e N R B R

O HAEWED =RENMFE. 1984, HA A AXETHED MV S#EAEEREmRRE.



215

2
M .
800 ~1 000 m . 2004. SHRIMP
U-Pb J. 49 4 401-402.
. 2011. -
J . 33 3 1-15.
. 1990. J. 4 4 55-
64.
. 1991. J .
’ 2 104-124.
. 1992.
Sm-Nd ] 37 10 918-920.
. 1995.
M. . 157-160.
. 1996. J.
2009 ~2010 70 3 237-243.
. 2006.
M .
. 1991. J.
22 117-135.
. 2011. -
J. 351 12-16.
Clark D A. 1997. Magnetic petrophysics and magnetic petrophy aids to
geological interpretation of magnetic surveys ] . Journal of Aus-
tralian Geology and Geophysics 17 2 83-103.
Schmidt P W and Clark D A. 1998. The calculaion of magnetic compo-
References nents and moments from TMI A case study from the Tuckers ig-

neous complex Queensland ] . Exploration Geophysics 29 4

. 1984. 609-614.





