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Liu X C, Xing H L, Zhang D H. The mechanisms for the formation of the alteration halos in tungsten deposits of Nanling
Mountains, South China. Geological Bulletin of China, 2019, 38(9):1556-1563

Abstract: Geologists discovered in the 1980s that alteration halos decrease with increasing depth in many tungsten deposits of the
Nanling Mountains. However, the mechanism for the formation of the alteration characteristics remains poorly understood. In this
paper, the authors investigated hydrothermal flow and silica diftusion from fractures to adjacent wallrock at these tungsten deposits by
using finite element based numerical experiments. The authors have found that fluid temperature and wallrock porosity exert a strong
influence on silica diftusion from fractures to adjacent wallrock. Both high temperature and high porosity favor silica diftusion from
fractures to adjacent wallrock and form wide alteration halos. Constant— porosity wallrock forms wider alteration halos at deeper
levels, which is inconsistent with alteration characteristics of the tungsten deposits in the Nanling Mountains. Wallrock porosity that
decreases with increasing depth forms alteration halos like those in those the tungsten deposits. The wall rock lithology and fracture

distribution those tungsten deposits favor the formation of depth— dependent porosity and permeability. Evaluation of these two
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factors may help the exploration. Aqueous NaCl solutions were used in the numerical experiments. It is therefore concluded that

inhomogeneous magmatic hydrothermal fluids are unnecessary in explaining the alteration characteristics at these tungsten deposits.

Key words: tungsten deposits; alteration halos; fluid flow; porosity; diffusion coefficient; Nanling
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Fig. 2 Typical veins at deeper levels of tungsten deposits in the Nanling Mountains
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Fig. 4 The temperature (a) and Péclet number (b) in the first numerical experiment



1560 H o 4E IR

GEOLOGICAL BULLETIN OF CHINA

2019 4F

1a )i
(a) 12 &) .
o 4.9km T
S o 4. 1km |
2 _
=-12.5 Bl s
» 2.3x10 2—¢ Q
o o\ ]
[ g o® L)
< a3 }'Smu Qe 12.1x10™ | &0
ﬁ oooooooooooodj.’ '.(:°Oooooooooooo
351\( 14
i 6.1x10
Z 35
e
#
1850 600 650
X 4l /m

2a i
® 4 :
o 4.9km i
S 5 o 4.1km
= 2.45x10
2125 \
7” °0 OO
: ® ®
T |react & panao”) %
5 -18l/ o %
W& .o'. .’o.
3"2( 00000000 LLITTITTTY
:;'?‘ 6'1X1o'14 by 71 1% i
# 135 [ A
T
1}:;{
1450 600 650
X fh/m

K5 BUESE 1 FBOE S 1a )5 (a) Fll 2a 5 (b) EAT A4 TR BOTE 2R B BRI 1) 20 A
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and two years (b) in the first numerical experiment
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