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Abstract

LA-ICP-MS (Laser ablation-inductively coupled plasma-mass spectrometry) analysis of single fluid inclu-
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sion has remarkable advantages in revealing the origin of ore-forming fluids and tracing the specific ore-forming
processes, which, however, has been mainly conducted on transparent gangue minerals. The difference in fluid in-
clusion compositions between gangue and ore minerals and which one can more effectively represent the ore-
forming fluids are poorly understood. Sphalerite is one of the most common ore minerals in magmatic-hydrother-
mal and MVT deposits, which can host abundant fluid inclusions and be transparent or translucent under transpa-
rent light, becoming favorable for studying fluid inclusions. In this contribution, sphalerite and paragenetic quartz
from the sulfide-stage veins in the Xintianling skarn W deposit, Nanling region were selected for studying the
compositions of fluid inclusions by LA-ICP-MS. The results show that sphalerite and quartz have contrasted fluid
inclusion compositions, of which the former is more enriched in Cu, Ag and Sn while the latter is enriched in Li,
B, Na, K, Rb, Sr, Cs and Pb. Combined with the elemental compositions of host sphalerite, it is considered that
the super-enrichment of Cu, Ag and Sn were related to elemental diffusion from the sphalerite into the fluid inclu-
sions rather than indicating the real compositions of the fluids. In the genetic discrimination diagrams for diffe-
rently-sourced fluids, the fluid inclusions of sphalerite and quartz both plot into the area of skarn-type deposits,
well reflecting the origin of the studied fluids, but the latter has better indicative effects. In summary, the composi-
tions of fluid inclusions in quartz can accurately reflect the information of the fluids, while some elements in
sphalerite are artificial due to the elemental diffusion. Therefore, it should be cautious when studying the fluid in-
clusion compositions in ore minerals. Integrated studies on fluid inclusions in gangue minerals and elemental
compositions of ore minerals can be more effective to trace the ore-forming fluids and processes.

Key words: sphalerite, fluid inclusion, LA-ICP-MS, elemental diffusion, Xintianling tungsten deposit
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Fig. 1 Simplified geotectonic map of the South China (a) and distribution of W-Sn deposits associated with the Qitianling
granitoids in the Nanling region (b) (both a and b are modified after Xing et al., 2022)
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Fig. 2 Schematic geological map (a) and geologic section at No. 17 exploration line (b) of the Xintianling ore district (after
Zhang, 2014)
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Fig. 3 Hand specimens of sphalerite-bearing ores and mineral assemblages under microscope from the Xintianling deposit

a. Sphalerite disseminated in skarn; b. Sphalerite+pyrrhotite+chalcopyrite+fluorite+quartz assemblages altering skarn (under reflected light);

c. Vein-type sphalerite near marble; d. Sphalerite+fluoritet+quartz+minor scheelite assemblages cutting and altering marble (under reflected light)

Di—Diopside; FI—Fluorite; Po—Pyrrhotite; Grt—Garnet; Qz—Quartz; Ccp—Chalcopyrite; Sp—Sphalerite; Sch—Scheelite; Py—Pyrite
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Table 1 EPMA elemental contents of sphalerite from the
Xintianling W deposit (w(B)/%)

S5 Zn Fe S Mn Co Cu Cd EfI
Sp-1 6072 348 3286 054 001 - 056 9817
Sp-2  61.01 326 3279 053 001 - 050 9810
Sp-3  61.07 328 3290 053 - - 049 9827
Sp-4  60.62 335 3261 054 002 - 052 97.66
Sp-5 60.78 324 3311 049 001 - 049 98.13
Sp-6  61.03 321 33.10 0.51 - - 050 9835
Sp-7 61.15 328 3288 052 001 - 049 9833
Sp-8 6222 3.03 3305 050 001 - 048 99.29
Sp-9 6167 330 3276 051 002 - 051 9878
Sp-10 6098 3.19 3326 047 001 - 047 9838

TR T AR o
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Fig. 4 Petrography of fluid inclusions in sphalerite and quartz from the Xintianling tungsten deposit
a~e. Liquid-rich fluid inclusions developed in sphalerite, commonly showing elongated shape and distributing along the c-axis of sphalerite;
f~h. Liquid-rich fluid inclusions developed in quartz

FI—Fluorite; Qz—Quartz; Sp—Sphalerite

KI5 INEET (a) FiLf 9% (b) it A e BEIAO 2 0T

Fig. 5 Representative Raman analytical results of fluid inclusions in sphalerite (a) and quartz (b)
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Fig. 6 Histograms of salinity (a) and homogenization temperature (b) of fluid inclusions in sphalerite and quartz

R2 FFHIGH REY LA-ICP-MS #E T E (wB)/10°) AR
Table 2 LA-ICP-MS trace element compositions of sphalerite (w(B)/107°) from the Xintianling tungsten deposit

"ne Mn Fe Co Ni Cu Ga Se Ag cd In Sn Te Pb Bi
Sp-1 5181 33905 232 2.46 89.3 0.65 485 133 5055 147 1.72 0.19 025 032
Sp2 4842 31524 219 2.28 81.5 0.58 4.98 128 5094 147 1.52 - 0.06  0.09
Sp-3 4483 28349 151 1.07 83.0 0.67 4.62 0.74 4763 145 1.38 0.55 0.15 0.5
Sp-4 4978 32607 209 1.23 88.2 0.64 448 158 5324 156 220 0.22 0.12 0.1
Sp-5 4924 32794 214 1.66 89.8 0.58 5.61 0.83 5262 158 2.96 - 0.12  0.16
Sp-6 5156 33824 218 1.02 89.4 0.59 5.01 1.60 4999 156 223 0.18 044 022
Sp-7 4718 31805 202 2.48 83.2 0.60 3.06 0.69 5226 155 2.65 0.32 0.07  0.09
Sp-8 4877 32815 218 1.71 86.2 0.48 4.80 178 5192 144 2.07 - 0.05  0.07
Sp-9 4701 30678 204 1.08 86.9 0.64 3.96 208 5037 142 2.43 - 0.12  0.10
Sp-10 4599 30850 211 1.95 84.4 0.61 5.69 191 4731 134 2.75 0.33 023 017
Sp-11 4898 32398 223 1.59 81.8 0.47 5.22 1.54 4938 136 3.46 0.76 0.17  0.16
Sp-12 4885 32104 221 1.86 80.2 0.53 4.51 136 5140 141 3.10 0.20 0.13  0.16
Sp-13 4737 30636 220 1.75 79.5 0.45 5.60 147 5168 140 3.15 0.11 0.09  0.09
Sp-14 5019 31869 229 1.84 82.6 0.49 5.83 1.94 5182 139 2.86 0.20 029  0.14
Sp-15 5171 33527 232 170 919 0.56 5.37 1.60 5374 141 1.78 0.27 022 017
Sp-16 4920 31252 226 1.41 85.4 0.53 6.16 222 5312 146 2.47 0.22 0.17  0.10
Sp-17 5558 34844 253 1.64 89.8 0.53 5.33 2.03 5365 145 2.42 0.19 038  0.16

TR TR .

10, 4:JHICZ Cu.,Sn.Sb fll Ag 78 4 K £ % fu 52k
o HLA B (S S (7)), & &85, WHw(Cu)
384x1070~7524x 1076 (3] 6206x10°¢) ,w(Sn)Hy 17.5%
1070~215x 1076 (-1 82.3x107¢) , w(Sb) 4 2.61 x 1076~
46.8x1075(5F14426.0x1079) ,w(Ag) N 0.95x1076~47.1x

10°CF115.0x107°) . HARICRAF 5 AR B 7Ef 22
AT E L, = — RUEAIL, W w(As) S (0.40~
69.8)x107°, w(Rb) 4 (0.08~0.40) x 107, 10(Sr) 4 0.06
1076~8.65x107, w(Cs) A 0.38x1076~3.70x 107, w(Pb)
9 0.50 x 1076~19.1 x 1076, w(Bi) 4 0.05 x 1076~15.9 x

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 7 Typical LA-ICP-MS signals of fluid inclusions in sphalerite (a) and quartz (b)
R3INEFTNARPENRESRMELA-ICP-MS 24745 R (w(B)/107)
Table 3 LA-ICP-MS elemental compositions of individual fluid inclusions in sphalerite and quartz (w(B)/ 10™)

5 Li B Na K Mn Fe Zn Cu As Rb St Ag Sn Sb Cs w Tl Pb Bi
Sp-1 - 6.11 350 24.1 - - - 7166 - 022 1.06 859 116 315 1.13 - 0.40 7.20 1.59
Sp-2  3.60 - 136  46.2 - - - 6948 2.67 040 635 334 518 278 1.05 0.13 0.33 861 3.48
Sp-3 - - 55.9 - - - - 7282 - - 0.76 10.5 49.0 24.8 1.18 - - 2.69 0.82
Sp-4 - 391 469 10.6 - - - 7317 - 0.08 0.34 0.95 53.8 889 0.70 - 0.30 1.21 0.25
Sp-5 314 7.25 155 51.1 - - - 6850 - 0.20 0.70 13.2 30.7 299 1.50 - - 1.80 -
Sp-6 - - 432 - - - - 7151  69.8 - 0.84 16.5 116 103 1.02 - - - 1.91
Sp-7 - - 1801 787 - - - 1134 - - - - - - - - - - -
Sp-8 - - - - - - - 7324 - - 0.72 7.71 105 304 - - - 521 259
Sp-9 - 56.6 1999 - - - - 384 - - 8.65 47.1 215 - 3.70 - - 124 159
Sp-10 - 7.37  34.0 - - - - 7213 143 - 0.29 4.51 35.6 348 0.81 - - 5.63  3.90
Sp-11 - - 53.9 - - - - 7321 - 0.29 0.51 2.60 17.5 354 0.39 - - 1.54 1.58
Sp-12 - 12.7 100 - - - - 6822 25.1 - 0.60 155 734 46.8 1.06 - - 8.48 5.13
Sp-13 - - - - - - - 6820 15.5 - 0.58 31.7 165 - 2.15 - - 5.07 5.20
Sp-14 - - 11.3 - - - - 7524 - - 0.06 - 268 13.8 038 - - 0.50 0.05
Sp-15 - - 25.0 - - - - 7280 18.4 - 0.67 2.53 96.8 404 0.86 - - 19.1  6.02
Sp-16  1.93 - 1006  12.7 - - - 4762 040 027 691 - - 2.61 1.26 - 0.06 0.75 -
Qz-1 264 235 7317 2103 - - - - 727 882 249 - - - 370 - - 5.11 -
Qz-2 412 315 11968 1600 - - 174 - 273 72.4 - - - - 315 - - 387 -
Qz-3 - 283 8288 2561 - - - 222 - 61.2 - - - 39.2 131 - - - -
Qz-4 - 600 5719 352 - - - - 61.1 - - - - - 103 - - - -
Qz-5 - 359 8084 1048 - - - - - 20.8  3.51 - - 9.55 88.6 - - - -
Qz-6 - 60 1468 990 - - - - 152 164  6.71 - - - 413  6.05 - - -
Qz-7 - 475 10616 - 369 - 88.2 - 49.5  8.37 - - - - 84.8 - - 24.3 -
Qz-8 153 380 9134 1741 1915 - 1294 - - 143 - - - - 191 - - 109 -
Qz-9 117 639 10142 2210 658 535 225 247 369 60 12.2 - - 15.1 143 - - 60.1 -
Qz-10 - 758 9272 2388 1899 1337 293 277 254 131 9.22 - - 12.8 254 - - 218 -
Qz-11 166 114 16713 3405 471 - 1041 - 19.5 935 353 - - - 286 - - 242 -
Qz-12 118 696 12064 2528 1962 1005 515 497 154 148 5.10 - - 21.0 224 2.76 - 186 -
Qz-13 304 739 6396 2786 2100 1095 1273 - 48.6 158 5.65 - - 6.83 251 1.53 - 330 -
Qz-14 - 69.6 7204 862 - - 204 - - - 133 - - - 8.05 3.70 - - -

TR T A I PR E R A w1

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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107, w(W)YIR TAEIIBR (£3)

A G PR A AR X DA R W I 0 (Li)
(26.4x107°~412x107°) ,w0(B) (60.0x107°~758x107°) |
w(Na) (1468 x 1076~16713 x 1076) | w(K) (352 x 1076~
3405 x 1076) | w(As) (19.5 x 1076~273 x 1076) . w(Rb)
(8.37x1076~158%x107) ,w(Sr)(2.49x1076~133x107°) |
w(Cs)(4.13x1076~370x1076) F10(Pb) (5.11x1076~387x
1076) , A0 X %% w(Cu) (24.7x10°~497x1076) , Sn 1 Ag
PR T A BR (& 8) o w(Sb) A (6.83x1076~39.2 %
10°), 5INEE rh i ARG 22 1A 1Y Sb & AH Y . (S
WM, AP AR 2R w(Mn) (369x1076~2
100 x 107°) | w(Fe) (535 x 10°~1 337 x 107) | w(Zn)
(88.2x1070~1294x107°) (£ 3) , i X LETL R AEINEEW™
Tt A A 2 A v PR 2 2 R R T TG YA A, H
WS /R AR Mn Fe Zn It &K .

4 ¥ ®

4.1 REGRETERERITEHMIER
DRVERT A 5 v A f A ELA B S8 AN [ 19 o
R, AT E S & JEICE W Cu Ag Ml Sn, J5 & & ¥
A AMAICE W LI B . Na, K Rb,Sr,Cs fl Pb 45
(18) . MR EARITER T8 A REZ LT R
O Bl AL FRR AR, T ET Y Em R oc R T
SRS AR AR ;@ WKL Sy, INEET A
YT TE T AN R R U8 sl U A s B S el 4n

PR % IR - R N VL v 5 A (1 102
W, AR AR AL AR LA-ICP-MS {5 5 #1717
B, TR &R S AR T — 2
[E2IL AN NI N DR 2N e Y e o SR SR TR ]
15 50 (18] 7a) , HEBR BN b B 2 vh 3 3009 i 22
DN BER A S A AR 2 b A Bl T 20 A: (18] 41)
A U A A A R A AL A R IR AP ER BE R AR (P
6) , Z WX UTTE T W AR UL AR ER B2 A, HEBR DL
TE T B AN (AR P A R A . TN B TP i A £
FAREBILTx107° 19 Cu(F-15 6 206x107°) JLF]JL
+x 1076 Ag(CE3 25 15%x10°¢) LA K2 JL+x10°# Sn
(SF-327 82x1070) izt v T HAF 0 W) N EFT (181 8) , X
DAJH AR & Cu., Ag FI Sn > fife B, 45 310 A ks ey 119
Cu & S K AT RETCE AR N 1Y & Cufi™ 9 an B 5 6™,
85 IRV e A 1 B B 45/, AT H UG AT A
HA WAk = & Coli ), X W5 A e i i f 22
K Cu, Ag Fll Sn &5 FEFFA i A — 2 (T 8 M1 3, 468 K
ZHARTRFR) o ITAEA , BOR B AT KBS
LIRS VR AT RS S SR NG NG L= iy~ 8
‘% (Zajacz et al., 2009; Audétat, 2023 ; Zhang et al.,
2023) , L 0w SRR G AR R Y Cu, B
X B A (48 ) 07 1 S b AR 32 1A LA-ICP-MS
GBI B B AR I A B AR X T i K AR i A
FLAH R Cu, NTTEE T Cu DL iz 19 W A3
(Heinrich et al., 1999;2004 ; Heinrich, 2005 ; Williams
Jones et al.,2005) . #R1MT, 45 & N TG B A 2K

B8 TR S IR B A 9 v i B JE AT 2K 35 0 L T

Fig. 8 Comparison of elemental compositions between sphalerite and fluid inclusions in sphalerite and quartz
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S BFSEIE R, ST R YR E 5 WSS AT S o
e s SN AR AR 4R Cu(Zajacz et al.,
2009; Lerchbaumer et al., 2012; Seo et al., 2013) , iX
XA IZ Cu BB I T HRER, a1 T AfTRE
MR ERTE UG Ry E R, 58,
KA BIFFE R, 195 rh i A2 B2 1414 H, F1H,0 45 %)
%z %2 (Hall et al., 1993 ; Bakker et al., 1994 ; Mav-
rogenes et al., 1994; Spencer et al., 2015) , & F-2f 4%
B/NEE B AN HT LiT Na*.Cu™  Ag fl Au™%%
Sy KA HL(Li et al., 2009 ; Zajacz et al., 2009 ; Lerch-
baumer et al., 2012; Seo et al., 2013; Guo et al.,
2018) , TS B AR B AR — L BE EhJEE T
=5 LA ot A i T e sl IR (Audétat, 2023 ; Zhang
etal.,2023) . JXLEAZAY Al REFF AT BRI B I 1) gl
A SER, WITE 600~800°C LI 2544 T , IR AL+ pm
R e A A 2 A LR 2 L /N St R AN 1) S
JE IR B FEF-187 , B AE 400°C 250 5547 Tt L 2L
AE AT DL K B F-F- 7 (Mavrogenes et al., 1994) , TG Z
PHGE B T E L 2L E AN AT S5 8
(Zajacz et al., 2009; Lerchbaumer et al., 2012 ; Guo et
al.,2018) o i A& T i 6 22 1 0 R 4 i P-F- A
AESE BB D T A% X & B Y s D
E AR, 0 P 5 (R R DA S IR A B AR R
T AR TN L 53 #8 S 5 Wil £, 22 1A -PE-F- £ 1) DY 2% (Tugari-
nov et al., 1970; Faiziev et al., 1976; Bodnar, 2003 ) .
B IR AR B0 il B BOR B TR BT
DAS TR S Bl 3 4 S AN 5 e — RS, T 52 TR A A
e B ) A BN B 2R AR B DL SR HE AR R
M LS BT, T B8 R 45 6 S B A
Hh ) i A B AR T ) S B FET- A R RN R
i AR B AT S P FSF i (Bodnar, 2003) . 5 2, LK
e 3 B 40 0 A R T R A AR ) i 2
43 (Bodnar, 2003 ) , 111 A BE 47 2 5 G 2 (3~4.5) 45
TRy, B AR T 92 (~7) , B 5 32 3 5 L
1 A B

A UHETE I DN BT AR T 2 g S b iy
TR ZR & Fe . Mn.Cd.Co.In,Cu Ni.Sn fll Ag %
GIEICER PR A & T R Cu Ag il Sn
(E18) o HAXFAF T4 W) Pe A s vh AR G AR, TN BT
AR ZE R Cu Ag Bl Sn & I i 52 . — M
FHEER R Z, N iR A ZE R Na 55 Cu
i AR S AR (B 9a) , X Fh B4
TEA7 S P AR A G A B LI ) (Li et al.,2009) ,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

BN S R B It A G R A 5 i AR B (g
JENafkR) JH Culfi & & A Pk oo R 28 i 25 3
i A f B A B Na 25 1M Cu b HILsE A AR 314
INEE L A 9 5 OB BE AR, T %) e A I 9Tl , T DA
TN DN rp A L AR T BB R AR TR ) Na &
S Cu ) B, 3t 5 N A v i A fo AR i A
oA e rp R B AR B TR — 3 (K 6a) o LAULAHE
Wi, JTCE Ag Fl Sn 1) & S AT BE 5 NI BE h i
WO AR AR A5G, As T S FE N BED™ Al
B A A T B ELA R e B L RO Y
(E19b.c),F57~ As I Sb A & A= B 5 J5 W9 148
b, X REH As(378 5) I Sb(3) HAA & & M &
KRB TR A K INBED 7 &8 5 M 1 Fe
Mn . Cd.Co Fl In %5 JC 3 oK & I & 4 T it A AL 22 44
o, R BT R ] BB A ARV, (HARHERR X
ST AR YT AT S A e T AR
AR ESER W2 — TP RS 5T
Bk o

T30 A e AL R E R 9 B K \Rb . Sr.Cs
HIPb 45 JC R AE N B I AR A 2 M b 3 AR &
R THEIMFR (£3) . JCZE B.K.Rb Ml Cs 5 Na A
W A IEAH K R (K 9d~g) , X EEIE K 5 Na )
1T RNBER—3, Na () £ Rt L w] ek B BRI/ &
ROAReF XL TR LR, CAMFREN, K.
Rb" .Cs"SFREFRATTEMAAT T RATEY
il (Verhoogen, 1952 ; White, 1970; Guo et al., 2018) ,
M~ IR TC R AEIN B Hh [RRE n] R & AE 91, M
SERA RPN LR E R, SHIPb 5 Na
HA—EMIEM KR B EA ik T
RN E T OC R W (E 9h i), X AT BB Sr
(2°) FIPb (21 4%) BA B W A RN K 1 B 12
BAK, AT S Na(S ) A e —58. B2,
DN BE rf i A 0 2 1K 42 I oT 2 nl R R i & A
B R MRA TR B HZ TR W AT e & A4
FR o A H AT UE P A 0 R 2 HAL A N R
B B LRGSR eI 5T 4 R4 b i A 0 2
IRE 7 2R R L Z B B . X T4
R YA AR T R Y B R R AR e
WSS, ¥ T T 2 BT AR ) 2 S 0 M B 2 B 5 ok
a1
42 JRFREENRBRT ERMNIETR

TELINa K Rb.Cs.Sr &6 A/ HETLERE N E
) e A S R 24 T8 ) g e e v, DN A B v e
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FlO TN LA S s AR G B R v 19 Na 5 HLAB T R A 4]

Fig. 9 Correlation between Na and other elements from fluid inclusions in sphalerite and quartz

A FEAEE Y F R AR IRIX (] 10a~d) , X 5
B IS E T LARY R A AL AR S A RRAE — B, R B
DN R 5 25 R AR A B M 1 = . RS
B SO I R B AT, 5 2 N R R AR A 224K Na
K S AR, (EAT5 2R 6 06 v i i Il HL 5 3 $ ke
VR, 7R & JE T TP SRS A A A B A R B
PRI B AT . (H RV F A s Ak
BRI RBCR T , X AT RE S A AR Bt &R
AR R R TR Y AR B O, HOR
P FE ARG T RE R A R B AR I AL . A1
A AU 22 A U 2 5 4 Zn TP, [] i 5 4E Li-Rb-Cs
Wi 42 )@ A B-As P48 (K1 8) o i INAR Fl A7 52
Hf A BRI T R AN, 454 25 20 (R B2 N
W) 70 2R 2 BRI A0 2 A Sl BN I, W) B AR
AL F W 3 108 21 0 DR A AR G b B | TR X RT BE A
WAL A AT O - TR B W R R BRI 2 )
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~200°CHT (&l 6) , B4 K A= T 5 ELH W ULEE , Jifh
JLFAE W& /D& W, {H45 5 Zn.Fe.Mn, Cu.
Cd.Sb.As.Pb &R ITHE , XU EH S LA I
() 25 A, AT e LA A o7 X D0VE 55 U TE 7E i Ak
Yirh 5 )5 T2 i Pb-Zn-Sb-As 245 fk , X 264 (L 4 &
FERIRA R E UL, ANAE$7 T e $38 V5 9 2 1Y) Pb-Zn-
Sb-As#" K H1 (Hu et al.,2012;2017;Mao et al.,2013;
T F 55, 2016;2020b) , Li-Rb-Cs B & 4 546 5
BB AR A S BT LA AN —8 X TR
FEA YA T (34 oK b BE IR B ™ 25, (48 7R
MR EE LRITR A KPR AL R I e A
RPN

TE AR AL BRI 9T B il -, 455 % B0 Wl
TG Z A AT DA b S R AR T R I B
Wi O 2 B PR S AR 0 L v S FE U DA R A 4 it
PIPEANT WA 80 R X ek (& 11a~d) , 5387 G-
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(AN TR ZE R AR X 3k 5 | ) Wang et al.,2022)

Fig. 10 Discrimination diagram for genetic type of fluid inclusions in sphalerite and quartz from the Xintianling tungsten deposit

(The areas of different types of fluids are from Wang et al., 2022)

PR A B 25 B Ab— B, 30 b s e T el A
FA BLAh N RIS SR B I B T i T R AR
AR 1 S5z W ELTE B A B2 2, AR e TR
Se i T R 5 IR H YIH OE (e.g., Holl et al., 2007;
Ye et al.,2011;Frenzel et al.,2016; M+ 58%5,2017; 5
BAE2019) . 5 i iR OC A TN BE 6T 38 5 5 Fe
Mn.In VL K B 85 89 In/Ge OB, T 5 K IR PO AH
KB INEER & Ge.Ga.Cd FILEA E AL In/Ge LM
(Holl et al.,2007) , 5 MVT 8BS RIEH AR L, A<
UCHIFFE ) IR HL A 8 0 1 Fe A Min 5 &, 5 R R
1 A A Bl BAT A - L T R AR L, i
W AR 5 (K 11a) ,H w(Fe) CF14 24 3.26% ) B AR

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

T e AR R N = f A4 iR &Ry
IR (w(Fe) M 11.41%~15.45%; 5 846, 2019) FI#R i
B2 &m0 IR (wFe) T30 10.81%; M35, 2017),
1M Mn & &, Co & i 7EITA 88 PR b HA i
= A (& 11b) , 3878 T AR AR X & Co. In/Ge U 1H
(217~314) 5# k8 2 & @4 KA Y CF I LB A
305; M AR %,2017) @ T am A4 REEEH IR
(1 11b) , 7E [FIZE AL R -t B e (B 11b) o A (7]
FAG IR 5, SE 0 H B N 11 24T Sn.In.
Ag I Bi AT 7 $3 FIARAIE , 580 AH SC A TN B 38 5
HAR R Sn. Infil Ag % & , 87 H A E 5 1) w(Sn) F
14 2.42x107°°, w(In) 2 145% 107, w(Ag) K 1.53x10°°,
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F1L RIS R 2SR TN R o C R A
JERE HBIE RN AT R A R R EE S | A FIE(2005) , Ye % (2011) UM FRE5(2017) o ARG 28 5 N B X a5 | A
Wei 25(2022) Fl Liu £5(2022) . #5 &H R4

Fig. 11 Trace elemental characteristics of sphalerite from different genetic types of deposits

The data of Furong, Dulong and Bainiuchang skarn-type deposits are from Wang (2005), Ye et al. (2011) and Ye et al. (2017). The

areas of different genetic types of sphalerite are from Wei et al. (2022) and Liu et al. (2022). The spots represent the average values

w(Bi)A 0.14x 1070, B T R EGH AR £ 2R
WA R Z 48055 (w(Sn) ik 942x 1078, w(In)
A 4400% 1070, w(Ag)fi ik 191x 1076, w0 (Bi) 5 ik 20
107 3, 2005 ; 1 FRZE,2017)

B2 A AT AR R R ) oT
A A A 1 R S W ARG B SR A
FEE B FAARBIE I T AG S T B (AR R 2
FERIESE 4 J ™ 400 v D A R A s 4 240 380 50 A £
BRI ESE B B bR S

5 4%

(1) ARE A P AR 2 22 AR 3l 7 4R & TR o R
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Cu.Ag Fl Sn &5 , i £ 4 Hh it A4 fu 2 1A B 42 0 Al o
ANHIZICE W Li B . Na K Rb,Sr.Cs 1 Pb %5, {ij
SIEITENE LS EMRAOER ST Y
TR ACHA O, MR H SRR R B .

(2) DNEF 1A e i A A 2 A B B
JCE W Na K Rb.Cs. Sr ] A % Hb 7 B LA i 4k
U5, e BEROR T, R R &R Y h iR 2 ik
S BT T T TR ) e 4 SR T R I AR .

(3) LB kAT WimAR SRR A0 YA &
TCE ALK, AT LA o Aff B R oS A0 Y AR 2L s R S A
G 25 W IE 2 T AR 98 B A 350 T B

B RO R ER Ml [ 5 R L A
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