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Typomorphic characteristics and indicative significance of sphalerite in Pb-Zn
deposits in southern Hunan-northern Guangdong area
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Abstract: As one of the most important Pb-Zn ore concentration areas in China, southern Hunan-northern
Guangdong area is located in the middle part of the Nanling metallogenic belt. Morphology, texture, composi-
tion, 8*S and composition of fluid inclusions of sphalerite from MVT and magmatic hydrothermal Pb-Zn de-
posits were investigated to discuss the ore-forming temperature, the source of sulfur and the ore-forming fluid,
which can provide valid constraints on the mineralization. It is suggested that lead-zinc sulfides in the MVT Pb-
Zn deposit were formed in the medium-low temperature, oxidative-weak reductive and lower stress environ-
ment. The sulfur was mainly derived from the ore-bearing strata, the ore-forming fluid was composed of hot
brine and metamorphic dehydration of the sediments. Magmatic hydrothermal Pb-Zn deposits were formed un-
der the medium-high temperature, weak reductive and higher stress condition. The sulfur was mainly derived
from the magma, the ore-forming fluid was composed of magmatic hydrothermal solution in the early stage and

mixed fluid in the late stage. Based on the formation time, spatial distribution and tectonic background of the
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orebodies and the rocks, it is held that magmatic hydrothermal Pb-Zn deposits were formed by the emplacement

of the large-scale granitic magmatite which was caused by subduction of the Paleo-Pacific plate to the mainland,
thus the lithosphere was thickened in the Early Yanshanian period (180~150 Ma), and that MVT Pb-Zn de-

posits were formed after the superimposed reformation of the original Devonian source bed by the magmatic hy-

drothermal solution formed by the Eurasian lithospheric extension-thinning in the Late Yanshanian period (130

~90 Ma).
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mineralization

Fund support: National Science and Technology Pillar Program during the Eleventh Five-year Plan Period

(2009BAB43B00)

e 0% AT 7 e 8 ) 2 S RT3 A 3 e
TR I A S Mol =) g 08 AR A
1985; ¥ 14555, 2005, Wi #g E- AL AL T b B, LS
2N T E AL NN S DS AN )
ST ORVE, TR T 84N 1R A0 M BR AL 27 CHR I
45,2013; HLHTASE, 2013) B0 Ry 3E (X 4 ) 4%
20065 2B BLEE, 2009 )+ [H] A7 25 MU ER 4k 24 C 4,
20115 BUHT A, 2012) WAL ZE AR B BR 10 2% (5K R
A, 20095 BEIREE, 2013) 09T, B A3 7 F- 0 11 12
F BRI XA R B B T R it 5 5 1R 28 ko
SR, H A AIF 5 DR B A DA 1R DL LB AP % A7 7
BRI 430 A R SR (R R o D A7 A6 2 BB, IR 6 A,
AL 3 K% D i K AN =45 B
IRCHE 4255 ,1985); @ B8 Ch M A A ¥ R
PR IR CRAR G AE, 1985): @ MR ALy K25 8L i
FHAK L2 50 R BB AL ) FO Bk 2 68 500 IR BB
IR (B A5 25, 2005) 6

N S B IR i BB A0 2 —,
TERULT B B AL e 4 72, S F = 1)
BRI R CIRAR TR SE, 2009; Li er al., 2014; 5
25,2014). INEE 5 B W 305 L2 it
(Gumlich and Schulz, 1966, & A VU [ 44 37 J5 A& F1
ZEE T AR (2R, 2008 i M4 B Fe
Mn~Cd 2R [RG5S e 45 Sl & S I 1% %
Fl bRl 25 3 7] 1 29 (Scott and Bamess 19715 Georgess
20000 AEER™ L A7 28 41 T LER 7R i 4 5 1)
K (Ohmotos 1992; Roedder and Dwomik, 1998),
TR TG 25 7 o AT DA IR B i 5 S ) ke Y5 R
DUE U 250 22 T 1 HOT A 1, B s R ™
YE AT 2020 R (Huston et al.» 1995; Benedetto
et al.> 2005: Ye et al.» 2011)o AR B4
BOWEE X B RATH TR EE S B B R A 3 A

BT PR AL ZE A RS 730 5 5 A, T8 30 VA e -
X MVT FE S AR P SR 1T IR A BE T A R oy
AEIEATHIETT, 70 M FE ™ il B 10 A N R 3t
SRS SEN 7 D TR E e SRS

1 SRR R L

1.1 XEiREEs

W R B A7 T R 0 B Al b B, HORHb A 1 1
SO TR B - B0 S TR 7 S O R U 2R VY i) A 3
WHTEmECE D XA HEMH)ZE N EH RS2 8 =
Z: NATAERON B R AIE 2O )Z F BN CE R b
FENEE X E N PP 3 Y il E P A CESL R YD N
PHA RN L 2 v AR SRR A S 2 R R D
F R EONEE S, DRV IUE s B AR SR Gl -Ep
MG EOAE N Bl ), A R R S R, BN
TR AR A S 5 TR 2 o

ViR Ty (AP R R e F (B = P R A
710 EEAT 3 P — 2 ol 8 R R A Ak
(R AR G ) B ke, R bR ) W R A s oy, = & i b
) TR 7 o DX P A SRS B, AN AR i
VOIS BRSBTS AT S AR N . 2 B8,
S ) 0 L R i 328 A0 1 R, A e L B I8 B sy U
GBS R, ORGSR BE BRI A .
M SR R RSGER] L T 3 DAy ek U R 2R R U VS s 1Y
MRV, 19856
1.2 FRELHEHE

MVT 8B IR = T8 4 2 I i IR 2R 24 v, JE A
VA LGN BN M2, R E A 2R
UZARFNE BOIR, 5 B0 W 24 e 3L 55 0 14 F)
P38 I A 2 TR M 52 53 2% 1 i 2 R 48 47 1
W 20 4y LUAC TR B0, A A b, — e A LRI



% 2 3]

TRILARAE : WP S AR R TN R IR bR R il S 3R R T X 285

0 30(11:.5‘ /i/‘k . e
e ——— = TR, o
RN 7
N Y
Fl-FRlER iSFE-A MR mERBIER W AR mERBERE
++}:é:+ ++$++ ++¥*+ |I|
mEFMERAKE IBEMIERE SRR & FUERE ey

K1 RS AL ML X I e P (i 3 T3 AR 45, 1985)

Fig. 1  Sketch geological map of southern Hunan-northern Guangdong area Cafter Huang Shujun ez al., 1985)
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Fig. 2 Sphalerite with varied colors in the MVT and magmatic hydrothermal Pb-Zn deposits
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a—dark brown sphalerite of MVT deposit; b—yellowish brown sphalerite of MVT deposit; ¢—brown sphalerite of MVT deposit; d—dark gray

sphalerite of magmatic hydrothermal deposit; e——yellowish brown sphalerite of magmatic hydrothermal deposit; {—light brown sphalerite of mag-

matic hydrothermal deposit; Sp—sphalerite; Cal—calcite; Gn—galena
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Fig. 3 Micrographs of sphalerite with varied colors in the MVT and magmatic hydrothermal Pb-Zn deposits
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a—cracks of dark brown sphalerite of MVT deposit filled with pyrite (SEM microphotograph); b—yellowish brown sphalerite with calcite crust of

MVT deposit ( SEM microphotograph); ¢—dark gray sphalerite wrapped by fine pyrite of magmatic hydrothermal deposit ( SEM micropho-
tograph): d—tetrahedron of dark gray sphalerite of magmatic hydrothermal deposit (SEM microphotograph): Sp—sphalerite; Py—pyrite; Cal—
calcite
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Fig. 4 X-ray powder diffraction determination of sphalerite
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Table 1 d values of X-ray diffraction of sphalerite samples and calculated crystal parameters
W IR MVT R FITY bRk
FE5 FK-1 FK-2 D2 HSP-9 SZY-2 SZY-3
[N R BB ek BRB A TR pE NN
111 3.1275 3.1287 3.1264 3.1317 3.1282 3.1270 3.1243
200 2.7114 2.7099 2.7078 2.7126 2.708 8 2.7078 2.7057
i 220 1.9142 1.9153 1.9139 1.9177 1.9150 1.914 1 1.9133
311 1.6327 1.6335 1.6322 1.6355 1.6333 1.6326 1.6316
222 1.5629 1.5639 1.562 4 1.5652 1.5639 1.5632 1.5622
400 1.3533 1.3543 1.3532 1.3562 1.3542 1.3536 1.3529
ap 0.5415 0.5418 0.5413 0.542 4 0.5417 0.5415 0.5410
F 2 MVT HEEPRBAEN RINEN BB FIREDITER wp/ %
Table 2 Electron microprobe analyses of sphalerite of MVT and magmatic hydrothermal Pb-Zn deposit
BRI Bt i S Mn cd Fe Zn Total
g FK1-1 28.489 0 0.189 4.394 65.967 99.039
FK1-2 29.270 0.004 0.376 4.277 66.066 99.993
s FK2-1 29.787 0 0.335 5.062 64.425 99.609
MVT Eigiolih
FK2-2 29.319 0 0.448 5.059 65.881 100.707
b TD2-1 30.057 0 0.582 3.073 66.206 99.918
- TD2-2 29.849 0.043 0.120 3.167 66.986 100.165
e g HSP9-1 35.888 0 0 15.283 49.097 100.268
HSP9-2 35.611 0 0 15.906 49.377 100. 894
T R SZY2-1 33.865 0.370 0.896 5.527 58.591 99.249
gy St el W
SZY2-2 32.788 0.363 0.807 5.524 59.959 99.441
ko SZY3-1 33.127 0.530 0.563 4.827 60.940 99.987
- SZY3-2 33.025 0.562 0.649 5.241 60.435 99.912
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Table 3 8>S values of sphalerite of varied colors in the

MVT and magmatic hydrothermal Pb-Zn deposit

WIRISH it FERAK 0 [ PHME B
Ly RN 6 20.2~24.2  21.9

MVT O (A 6 18.3~19.8 19.3 18.8
Fi 9.5~15.7 13.2
LR 10 -2.2~1.9 -0.3

BB A 8 0.9~9.8 6.2 3.1
R 8 4.2~5.4 4.7
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Table 4 Liquid and gaseous compositions of fluid inclusions of sphalerite in the MVT and magmatic hydrethermal Pb-Zn deposit

BT Cpg/ @ /(Na' )/ n(Na*)/ n(F™)/
FHRER i ’
Na* K* Ca?* Mg?* F Ccl- SO;~ n(K") n(Ca®* + Mg> ) n(Cl™)
Ly AN 6.26 3.89 850 2.93 IR 69.23 488.28 2.73 0.81 \
MVT WM 8.64 2.35 3.79 1.87 IR 5.13  482.05 6.24 2.17 \
ki o 4.10 1.90 5.33 0.21 N 5.39  380.6 3.67 1.25 \

o BRI 4.86 2.19 11.53  0.36 2.77  4.63  4.63 3.77 0.70 1.12
- T 3.29 1.14 6.30 0.60 1.26 2.16  20.14 4.90 0.79 1.09
AR i 272 0.90  7.42  0.30  0.79 2.78 27.46 5.16 0.60 0.53
e /i*ﬁﬁi%(‘ug/g> 7!<H2+CH4+

TR gt n(COy/ n(H,0)
O, H, CH, H,0 CO C,H N, CO+ C,Hg)/ n(COy)
R 186.28  0.16  0.68 438 e IR IR 0.029 0.174

MVT T 49.98  0.44 16.75 799 W 11.11 IR 1.442 0.026

ki o 37.19  0.15 7.33 654 o 0.07 IR 0.631 0.023

e BREE 79.82  0.85 1.73 246 G oG IR 0.294 0.132

EsEd Ao J
- TR 68.39 1.33 1.26 578 T N IR 0.477 0.048
wE 54.73  0.63  0.79 462 A T IR 0.293 0.048
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Fig. 5 Frequency histogram of 8*S values of sphalerite in the MVT and magmatic hydrothermal Pb-Zn deposits
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Table 5 Age of magmatic intrusions associated with Pb-Zn mineralization in southern Hunan-northern Guangdong area
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