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A genetic mineralogical study of sphalerite in the Fankou Pb-Zn ore district

ZHANG Shu-gen' DING Cun-gen’ LI Ming-gao® and LIU Shen-bo*
1. School of Geoscience and Environmental Engineering Central South University Changsha 410083 China 2. Huadong Insti-
tute of Geological Prospecting for Nonferrous Metals Nanjing 210007 China 3. Guangdong Institute of Geological Prospecting for
Nonferrous Metals Guangzhou 510080 China 3. Fankou Pb-Zn Mine attached to Zhongjinlingnan Corporation Shaoguan 512325 China

Abstract Based on field investigation microscopic and scanning electron microscopic observation X-ray diffrac-
tion microprobe analysis salinity and composition measurement of fluid inclusions and isotopic composition
measurement of S O and H the authors studied some genetic mineralogical properties of sphalerite from the
Fankou Pb-Zn ore district in Guangdong Province. The results suggest that there are three generations of spha-
lerite in this ore district formed respectively at three stages of the hydrothermal Pb-Zn sulfide ore-forming peri-
od. These three generations of sphalerite show remarkable differences in such aspects as mode of occurrence

paragenesis apparent color morphology cleavage development unit cell parameter Fe content composition
and salinity 8" 0%o and 8D%o of fluid inclusions 8**S%o and fractionation equilibrium temperature with galena.
The evolutional properties of the ore-forming fluid from the first stage to the third stage are as follows the tem-
perature and salinity varied from low through high to low again the compositions of the ore-forming fluid
changed from Na"-Ca"-Cl~ through K" -Ca*-Cl~ to Na'-Ca’-Cl~ again. The values of 8'*0 8D and &*S de-
creased but the decreasing was much more drastic from the second to the third stage than from the first to the
second stage implying that a portion of newly-produced solution with much lower values of 8'%0 8D and S

participated in the ore-forming fluid during the third stage. It is thus held that the ore-forming fluid should
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be a kind of mixed-source hot brine heated by Yanshanian regional magmatic event, with a portion of magmatic-

hydrothermal solution participating in the formation of the hot brine at the intermediate-late ore-forming stage.
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Fig. 1 Geological sketch map of the Fankou ore district and its peripheral areas after Guangdong Bureau of Geology

and Mineral Resources®

. 1984. 1:20
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Fig. 2 Interpenetration relation between diabase and ore veins
a— B ore fs8-1 b— - ore fs8-2 c—
- {s8-3

a—diabase By metasomatized to residual mass by Pb-Zn sulfides ore  {s8-1 b—diabase Bpx cut by veins of brown sphalerite Sp -galena Gn

{s8-2 c—diabase Bpx cut by veins of brown sphalerite Sp -galena Gn  polished thin section {s8-3
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Fig. 3 Sphalerite of three generations in the Fankou mine
a— 1 I b— 2 I — 3 Il
a—1st generation sphalerite | b—2nd generation sphalerite [ ~ ¢—3rd generation sphalerite [Il

2.2

X
Dmax 2200-7A10 Cu Ka
4° min 100 mA 50 kV

ap=0.541 nm

unitcell
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a—dark variegated zoned sphalerite Sp containing pyrite-rich girdle Py SEM  b—core of dark variegated zoned sphalerite containing euhedral
crystal of pyrite SEM  c—light variegated zoned sphalerite Sp with calcite Cc crust SEM  d—cracks of dark variegated zoned sphalerite filled

with pyrite SEM  e—core of light variegated zoned sphalerite containing calcite polished thin section —  f—recrystallized light variegated
zoned sphalerite Sp  assuming crystal positive tetrahedron SEM g~ i—cleavage characteristics of dark brown yellowish brown and light brown
sphalerite SEM  j—dark brown sphalerite interpenetrated and metasomatized by quartz Q  polished thin section — k—ryellowish brown

sphalerite wrapping euhedral crystal of quartz SEM  |—core of light variegated zoned sphalerite Sp containing euhedral crystal of quartz SEM
m—yellowish brown sphalerite containing lots of fluid inclusions SEM  n—part of light variegated zoned sphalerite assuming recrystallization and
girdle two-sided thin section — after Lai Yingjian 1986®  o—yellowish brown sphalerite interpenetrated and metasomatized by

light brown sphalerite two-sides thin section — after Lai Yingjian 1986®

(1) . 1986.
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Fig. 5 XRD patterns of sphalerite samples with different colors
S— P— Q— G—
S—sphalerite  P—pyrite Q—quartz G—galena
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Table 1 d values of X-ray diffraction of representative sphalerite samples and the calculated crystal parameters
FO1 F02-2 FO2-1 F03-2 Fo4 FO5 F06 FO8 F03-1 FO7

~36086 —160-27 —160-27 —600N5 -600N5-6 - 600N4 —600N2  —600N2  —600N5  — 600N2

111 3.1324 3.1324 3.1400 3.1324 3.1411 3.1357 3.1315 3.1293 3.1303 3.1357 3.1231
200 2.7112 2.7112 2.7185 2.7136 2.7126 2.714 5 2.712 1 2.7152 2.7152 2.7152 2.704 6
220 1.916 0 1.916 3 1.988 3 1.1917 1.9197 1.9178 1.916 7 1.9156 1.9156 1.917 1 1.9125
311 1.6335 1.6335 1.6316 1.6314 1.6324 1.6359 1.634 3 1.6300 1.6343 1.6316 1.6310
222 1.5649 1.5599 1.5616 1.564 5 1.567 4 1.5657 1.5617 1.5611 1.560 7 1.560 8 1.5615
400 1.3512 1.3509 1.3512 1.3529 1.3524 1.3526 1.3546 1.3534 1.3530 1.3519 1.3523
331 1.2427 1.242 4 1.2402 1.2405 1.2402 1.2432 1.2427 1.2432 1.2402 1.2397 1.2410
420 1.2100 1.208 6 1.208 4 1.208 3 1.2132 1.2120 1.209 3 1.2102 1.2111 1.2103 1.209 6
a 0.5414 0.5427 0.5410 0.5411 0.5413 0.5413 0.5415 0.5414 0.5415 0.5413
20 5°~80° Skinner 1961
X 2.3
<0.05%
2
Fe
Mn Cd
Fe
Mn Cd Barton and

Toulmin 1966 Scott and Barnes 1971 1972
Georges 2000 3
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Table 2 Electron microprobe analyses of sphalerite samples

2

with different colors

wWp %

Fe Zn S
FO1 2.39 71.09 26.52
F02-2 0.74 71.24 28.02
FO2-1 6.43 68.06 25.51
F03-2 7.62 66.24 26.15
Fo4 4.59 67.37 28.04
LO7 4 1.16 71.73 27.12
F05a 5.41 69.21 25.38
FO3-1 4.85 70.01 25.13
FOSb 12 4.37 70.25 25.37
FO5¢ 6.27 68.50 25.24
F06 5.35 67.95 26.70
FO8 8 2.97 70.51 25.93
S2450
20 kV 3
3 KOS
wp %

Table 3 Electron microprobe analyses of variegated zoned

sphalerite

pm Fe Zn S Fe S

- 1800 4.98 25.14 69.89 0.198
- 1500 6.41 25.15 68.44 0.255
—-1150 7.47 25.59 66.94 0.292
- 800 3.06 25.12 71.82 0.122
— 0600 5.52 25.33 69.15 0.218
—320 6.16 24.95 68.89 0.247
0 7.31 25.72 66.98 0.284
400 6.13 25.19 68. 68 0.243
750 5.41 25.38 69.21 0.213
1 000 2.85 25.13 72.01 0.113
1200 4.37 25.37 70.25 0.172
1500 6.27 25.24 68.50 0.248
— 800 2.18 25.96 70.08 0.084
=500 3.04 26.03 68.83 0.117
—260 2.87 26.46 68.24 0.108
0 2.29 25.70 70.06 0.089
270 2.31 25.79 70.90 0.090
500 1.16 25.91 72.76 0.045
750 3.01 25.06 70.39 0.120
1 000 1.48 25.54 72.78 0.058

Fe Zn Fe S

Pine Point

Roedder and Dwornik
1968 Fowler and L' Heureux 1996

2.4
4
K"'-Ca'-ClI©  Na'-Ca"-
Cl”
O-H-C
CO, CO H, CH,
CO, K"-
Ca'-Cl~ CO, =4.0%
Na*Ca™-Cl™ CO,
<4.0%
Na'-Ca’-Cl~ K*-Ca'-Cl~
Na®-Ca"-Cl™
D 80 5
30 8D
3180
3D - &80 6 2000
3D 3"D
Crag

b "0
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4 Wg % WNaCl %

Table 4 Liquid and gaseous compositions wyg% and salinity wy,q % of fluid inclusions in sphalerite

K* Nat  Ca"™ Mg" F~ ClI- K' Na" F C- QO CO H, CH,
Sh-120-S14 0.248 0.484 0.513 0.179 0.010 0.498 0.512 0.020 6.46 0.168 0.004 0.042 2.50
Sh-120-9 0.861 0.718 0.827 0.060 0.012 1.501 1.199 0.008 5.605 0.105 0.016 4.00
Sh-240-S6 2.275 0.426 1.350 0.078 0.030 1.135 5.340 0.026 11.68 0.412 0.005 5.00
Sh-160-S8 2.738 0.446 1.075 0.142 0.039 3.802 6.139 0.010 18.63 0.010 0.048 7.40
Sh-160-S9 2.594 0.564 0.751 0.125 0.051 0.717 4.599 0.071 5.98 0.032  0.054 4.60
Sh-280-S8 0.844 0.412 1.477 0.125 0.068 8.468 2.049 0.008 17.57 0.830 0.012 9.30
Sh-600-N8 0.908 0.844 0.544 0.048 0.022 5.019 1.076 0.004 5.14 0.016 0.164 5.80
Sh-400-S14 0.273 0.607 0.585 0.052 0.027 1.430 0.450 0.019 9.30 0.220 0.004 0.050 3.20
DX-120 - 100 mV “ "
Chaixmeca
2002 5
5 30 8D
Table 5 8'30 and 8D values of fluid inclusions of spalerite relative to different modes of occurrence
30 %o oD %o
BO1 -120-S14- 27 5.57 -63.2
B03 -12009 - 5 10.78 -52.4
B02 -600-N8-214 12.26 -61.5
B05 -400-S14-32 13.08 -50.2
MAT251
2000 06
[V o .7§7k -
Crag Fi/K £ 5 gk
- vl 1998
| (300~600C) |
0T | rm EAsk | 2.5
DB | [ . |
= - e |LOFRK |1
et a
80} L 4 —280~ —400 m
Albertta ¥ 2 K
| | 6 6
ol i - 1998
L L L 1 L L L 1 L 8345 8”’48
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S
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S
Fig. 6 8D versus 880 of fluid inclusions
of sphalerite in the Fankou ore district
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Table 6 8**S values of sphalerite samples with different

colors in the Fankou Pb-Zn ore district

834S ‘%)() 0()()
KDS03 9.5
KC02 15.7
13.2
KB14 13.8
KB15 13.6
KDS02 19.8
KA02 18.7
KB04 19.2
19.3
KB05 19.8
KB06 18.3
KC07 19.8
KDS08 22.7
KC09 21.3
KA04 22.0
21.9
KAO8 24.2
KB09 20.9
KBI1 20.2
KDS01 20.1
KCl11 19.5
KB02 18.9 19.8
KB13 19.9
KB08 20.4
KA0S 19.6
KDS05 19.0
19.3
KDS12 18.4
KAO03 20.2
MAT?251 2000 01

1000 lnag, G =7.0%x10°2 7% «

7

Table 7 Calculated equilibrium temperature of sulfur isotopic distillation between sphalerite and galena

310~100C
250C

110C

2

1991 1992

1987

Barton and Toulmin
Dwornik 1968

1

210~

1966 Roedder and

m —280 —-320 —360 —400
KDSO01 KDS08 KC07 KC09 KB04 KB08 KB11 KA02 KA03 KA04 KA08
0Sg, Yoo 20.1 22.7 19.8 21.3 19.2 20.4 20.2 18.7 20.2 22.0 24.2
0SGn Yo 17.3 20.0 17.5 17.6 16.3 17.4 17.1 16.6 16.1 18.4 19.3
08p-Gn 2.8 2.7 2.3 3.7 2.9 3.0 3.1 2.1 4.1 3.6 4.9
C 227 236 279 162 218 210 202 304 140 168 105
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97 Ma
=320m —360m —400m —450 m
10
8 v = 0.938
87Sr 80Sr y=0.712 58 163 Ma
818
O b &S
8 Rb-Sr
. . . . .\ K*-Cat-Cl™
Table 8 Rb-Sr isotopic composition of diabase veins in the -La -
Fankou ore districtrict
8Rb %Sr  ¥Sr Sy St 107% w Rb 1076

HAO1 0.191 26 0.712 16 343.3 22.7

HBO1 0.294 90 0.71299 268.2 27.3 §’4S

HB04 1.687 53 0.715 88 174.2 101.7

HBO0S5 0.707 59 0.71508 126.2 30.9 18

HOO1 0.68736  0.71491 206.6 49.1 570 oD

MAT251 2000 01
1
4

2
3

S

Na®-Ca*-Cl~
Na™-Ca’-Cl~
380 8D S

3180 8D
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