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Fig. 2 Microscopic characteristic of pyrite in different types of ore bodies
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Table 1  Chemical composition of pyrite in Gejiu
R R FE S B w(Fe)/ % w(S) /% w(S) /w(Fe) N
JZ R AT R AE A 2 45.893 53. 469 1. 165092421 Fer. 0000 S2. 0201
Wk sk 2 45.5935 53.032 1. 163102077 Fe1. 0000 Sz, 0257
AR SV SO T 1 45.739 53. 652 1. 173003345 Fer. 0000 Sz, 0429
ok 1 46. 486 54.111 1. 164027879 Fer. 0000 S, 0273
HR T IS E 46.55 53. 45 1. 148227712 FeS;
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Table 2 Trace elements contents of pyrite in Gejiu
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A Ak

Co 18.2 26. 96 4.55 2.10 25.00
Ni 8. 39 16. 04 4. 49 2.26 51.00
Pb 150 90. 55 2997. 50 4280 12.6
7Zn 75.2 146. 55 623.00 2200 73
Cu 149 262.50 937.50 4040 24.00
Cd 0. 85 0. 49 5.21 116 0.08
Cr 8. 05 7.77 9.59 7.01 119. 00
In 0. 46 0. 64 0.33 61.5 0.05
Te 0.99 0. 29 0.22 0.59 5.00
W 1.22 2.93 0.74 1.01 0.69
As 2319 913.50 2126.50 3520 3.1
Se 0.16 2.09 0.56 3.51 133. 00
Sh 78.0 26.55 52.20 225 0.2
Bi 14.0 21.45 12. 39 4000 0.27
Sn 100 82.70 66. 75 100 1.5
Ag 93.7 52.65 259.50 1501 0.052
Au 350.0 122. 49 235.45 141. 3 1.21

w(Co) /w(Ni) 2.17 1.68 1.01 0.93 0.49
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Fig. 4 Trace elements spider diagram of pyrite

in different types of ore bodies



380 Moo K

I N 2017 4F

O 5 W E AR R AR A R R R 2SR Y R
M ER AL 2 AR R LSk P R s R £
R RGE R Fr R  H o /2 b HESE
S A B A T B 43 0 0 B 2 A% A R OG0 TR
AT T T R 2 BORN B R A2 R /D R ER A S e
P PR BT AR B ) B AR 2R A LR T A R 3
A B ERAC Y AR ) L T R R A I ST R
0 P27 P T b A P 2% D0 AH G . XS [ 28 B A 4R
BT Y TR T B A R SRR AR R AT A 5T AT
PLAE 7R AN [7] 19 B 38 14 JC 22 20 WA B T B
4.

(DT E Co NiH5/R 15 B

Co.Ni 5§ Fe AR P IE TG TR . EA11A
B 245 R Br L Co Ni 28k Al 4 Fe it
A fnak Horh Co MUAL'E B Fe B3, 8 Ni 3
Gy N g . Co Ni 78 B8k Y o it o0 2 4
FEP RIS I 2 1Y A R BN I B BBk
w(Co) ,w(Ni) K w(Co)/w(NDHA —EMNER.

A2 FAf ] w(Co) /w (ND {E e 3 85 k1 7Y 1k
AR R4S AR w(Co) v (ND & %, B w
(Co)/w (NI <1 B 8 &8 i % 2 J0 R, w
(Co) /w(ND>1 HEUH Ak e I, W 4 2 PR
B

AR FE TAE B R 85 868 BE i 9 Co  Ni & &
(w(Co) =2.10X10 °*~26. 96X 10 *,w (Ni) =
2.26X10 °~16. 04X 10 ) &K (K 5a), H ~#71F
BB R —E E RN A
B2EAEERBENTFIILFET 1ULE O, |
S W RAT KRBT A CoNi 1 (w(Co) =
26.96X10 %, (N =16. 04 X 10~ %) A % H = & 4
v B i LT it B LA A R R A B I R R
Co . Ni J& T il JC 3 = I S0 A R T Hok A s ko
g RIS Fe, W 5b TR . w(Co) /w(NDH
BR IR (0. 93) LLAM KT 1, R A & AR, W
AR THB AR X B S B 3 5 R A AIF 5
ANTHB 7R XA PR B K AR W 4 5 O A8 B2 VR RS

=)

A G 2.50
——Co
\ —-Ni 20 \\\
' \ 2‘51 50
\ £ 1.00 —y
- o '\. 0.50
\ . L 0.00 : : B
M 3 S &
N ) N N & J o
& ¥ & B
& &
® o d 4000
3500 » 3500 ¥
. 3000 / 3000 ¥ 1391%;.’9.‘:. =
= 2500, s R-=08143¢
0 N P 2250 —
1500 722000 —
1000 A 4 F1500 o &
500] ,
4 . . A 1000 =
500 <~
G - _l _l 1 — 1 —
520 525 530 535 540 545
w(SY10~
e 0, f
e ——Ag(10-6) —m—Au(10-9) 10000
P 1000
i 1000. .
&a = 100, —
% 100.0 H
R M ¢ 10
R —— e
10, 1 —_— o
L A ! & ! & ! & U P l ¥ I PN ‘ \§
S 8 & N
\(‘\:‘ ¥ ) = \ & & &
& F & &

BS5 AEEBTEHEFEGT HETERSE
Fig. 5 Trace elements characteristics of pyrite in different types of ore bodies

a. BERA Y Co Ni & R fLIE] s b, B9 Co/Ni [HARLIE se. HEH 1Y As &AL ;

d. TR HY As-S T s e, BB HY Au,Ag

Cr e UACHE TN UES i qL|



Hizk HEIMW

B2 AN I B 7R I BB 0 B 43 1 B 5 -

B A 38 R A B 1 28 AL X w0 (Co) /o (ND {H 5 1
B s IR A Y 3 6 w0 (Co) /(N <1, {5 H: B
SN]SR DU R KR B, AT R 5 R ) B ok R
KL IR T A % Fe AN THGT XIS — 7
DR S ey 1 I N | I ) = (1 K= R T N T S
TR KA 7O, B R B R w (Cod/
w(ND B2 W7 B AR D8 W BT IR BE R B X Co N 1Y
BCA ok B R IR A L HE B R AR BOA R K
AL

() IEER As.Se. Te F5/R 15 B

ANET P ERT 1 As F 2R (wlAs)
=913.5X10 °~3 520X10"°), B 4E ¥ 294. 68~
1135, 48(WLIE O AHZRAER R A0 R AT B R
WA ZURI N (B S50 o 7= F 2 R 0 1R HoA 5 & 1
As EHE. GA AN HH X )2 b As B9 X 3815 5 1E
em R As 5 R VI G, KE S As A BE
SRVE T b JZ b 2 i R AR S KK 1 As
R W CR BT T B R E 1 As, Al g
5O S 0 PR B BT A G . A As SR IR
JUE M TR E %, 5 S EE AR . B S
KRR ERT AR S, 40 7k 8 g
As i 1Y 22 57 5 HOP BOR A ¢, iy R A 0 ik
A B R E R R T T R B I R
e X SVAs MEAH G MRS K (K 5, 3 B A
HH . B4 1E M 6 1 A DG FR %800, 814 3, 4 W7 WL 5 36 45
R B AT AT As A B A%, (b T
FIEAGT AR B R B o W I 35 /0 s KRR B B 2 11
(PN &/ D)

Se Te & B . & &£ REIY<T, 7EBR M B (L
B4 BRI AT R 2 Se BoRsRZIA L. Se.
Te HMABR TR R R EED P19 S, B A& &80 Ak 2
BB ST RGBT RA As TTRIE SR AE As 7T
RGBS S Mg T AfE
AR L o R AL E AR S.

(DM EILR Ag.AufERfEE

FEST KRBT, Ag.Au B E (w(Ag)
=52.65X10 °~1 501 X10 ° ,w(Au) =122. 49 X
1079~350X107"), & A A F & E & 4% (&
Se)sAg IR R EY I A LE 4, H R m
T AT AR EEN Ag.Au, i L &80 7715
2Ag" —Fe*' B Ag al 8B R Fe, W] B i 0] G LAAL
WA I 2 3E A B, B DL Ik Ag
BAuFE.

Ag AuJCE T EIE M — 87 R B X AR

fb—30, WA — 1 R A0 2 LR AT S8/
JE¥EK., TR E RN ERT AT EE R
Ag Au, TTRERE T TR F B Ag Au i Ik 4
ML A P8 Ag. Au K IR AT RE K A Hy
2. ERCIRE SR T Ag & i B, Au B AR
BAR AT RE S AR PR 2 i B8 A G, X Au.Se fEAH
KL PERL S KL R Au 5 Se B — 5E 1Y i 6
PELT Au 5 As I A EAT SR & 57 PR P i 1E
HH S S 0 7E AR X 4 0 AT BE AN

(D IEE Sn.Cu.Pb.Zn Bi. W $5 515 &

JLE Sn.Cu.Pb.Zn .Bi. W N & 1K 1 ) 32 Z i,
WICER R Sn W AN, HEISTT R N Rt R . Kl 5f
BRI RS b Sn B E £ RS &
2 AR w (SOEAE 100 X 10 ° £ 47, B8 B AN TH 8
W ARXGIEHRFE ; Co Ml Zn 7E& T KB 1
AR —F (w(Cu) =149 X 10 °~4 040X 10 °,
w(Zn)=75.2X10 °~2 200X 10 °),“ & —Hp”
M E BN R 2 8 . R CulZn Sy 34 o0
RAA . 55 T MEEWY 5 N80 4 904 4 55
4 Pb 35 5 4 (w(Pb) =90. 55 X 10 ° ~4 280
X0 %) AH AR b 4B 58 53 Sk P B SR AR BT R
T RAT BCRT R AL A 0 R R
TAH Bl AE &0 K S A B (w (B =
12.39X107°~4 000X 10°) i) 55 42 8k, “ — Bk —
(VWL R 7 S 2 (% N =T ol A s =3 1 DR T N
i 2 R0 8 2k v Bi & & 2R T R L 38R Bi AR
Al BB 43 ok IR T R PE A 9K W oo 2 i (E e AIK
(w(W)=0.74X10"%~2.9X10" %) (HAEW £ 5"
WEBT P SRR e RN NEE. MWL H
PE Sy AL SR T R L 20 SO R A T TR
X FHET K.
4.4 HEWMUYRT BRE

AT A H G R XA i W 8¢ R 1
HLACA R B Ak BT R AR 5 R G R e R
Y 80 5 5 A A A PR
Py Az s B A AR AR AR B s R R
B HE T ) B AR S R e
B A TRy NS s Sy (R 2), 7E
A R HT B DI ST PR BT AR AR A R
A2 CEh {ED %8R s T AR Ak T rb I IR HOH B B B T A
RN TRV b/ AV 8 T S s s R e el <
i JC 2 I 29 5 BT TR i e R AR

AFTHER BOR . IEZ SRR RSP,
A B R (Py) —B 44 (Cp) 36 7] DLAR 4 H



382 o

2017 4F

®3 THGU AT RAEEGT -HEAT CoRERITHEE

Table 3 Co content of chalcopyrite-pyrite association and the temperature calculated by it

W e w(Co)py /107° w(Co)y/1078 TCC)

A E=R IR P Al 0.132 0. 059 187. 939
W R A 0. 096 0.038 202. 903

AR FE P A 0.07 0. 047 144. 020
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Composition typomorphic characteristics of pyrite

in east part of Gejiu
ZENG Xi', CHEN Shouyu'*, ZHAO Jiangnan'"*
(1. Faculty of Earth Resources, China University of Geosciences s Wuhan 430074, China;
2. State Key Laboratory of Geology Processes and Mineral Resources ,
China University of Geosciences, Wuhan 43007, China)

Abstract: Pyrite is a common sulfide in Gejiu tin polymetallic deposit but research on it is rare. Geo-
chemical characteristics of constant and trace elements of pyrite in different types of ore bodies in the east
part of Gejiu are analyzed to get the composition typomorphic characteristics of pyrite. There are different
ore body types here: interformation oxidized ore body with residual sulfides, karn ore body at contact,
vein- like ore body, meta-colcanic rock ore body. Pyrites occur in the ore bodies are varied in texture,
such as that in the oxidized ore body with residual texture, that in skarn type with crushing and skeleton.
The data of pyrite of the study area are generally characterized by low iron and high sulfur enrichment of
Pb, Zn, Cu, Cd, In, As, Sb, Bi, Sn, Ag, Au, W and depletion of Co, Ni, Cr, Te, Se and relatively
high ratios of Co/Ni. The interformation oxidized ore body and meta-colcanic rock ore body occur in high-
er sulfur? fugacity environment. The pyrite of skarn ore body has higher content of high temperature ele-
ments. The total content of trace elements in vein-like ore body is higher. The higher of sulfur? fugacity
and lower of temperature the easer As enters into the pyrite crystal lattice. The ore elements are abundant
in the study area, As, Ag, Au probably derived from the strata, Pb from magma, Bi mostly from acidic
magma. Temperature and mineral association have important effects on the enrichment of trace elements
in pyrite. The chalcopyrite-pyrite association can indicate the temperature-pressure conditions. Pyrite in
the study area is formed under medium-low temperature condition and indicating that from medium to low
temperature skarn ore body-interformation oxidized ore body with residual sulfides-meta-basic volcanic ore
body-vein-like ore body are formed. The mineralization temperature of the vein mine is the lowest, be-
cause the ore-forming fluid has distance and long time migration. The study of composition typomorphic
characteristics of pyrite in east part of Gejiu can provide micro-information about forming environment,
mineralization process, material source and composition and evolution characteristics of ore-forming fluids
to support mineral exploration.

Key Words: mineralization temperature; composition typomorphic characteristics; pyrite; East part of

Gejiu; Yunnan province



