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Fig. 1 (a) Regional geological map of the Baogutu porphyry copper belt and the Hatu gold belt in the Western Junggar;
(b) Geological map of the Baogutu porphyry copper belt in the West Junggar( Modified from Shen Ping et al., 2010b)
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Fig. 2 (a) Geologic map of the Baogutu porphyry Cu—Mo—Au deposit; (b) Geologic cross sections along
NSO03 ( Modified after reference Shen Ping et al., 2009& and reference Shen Ping et al., 2010b)
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Fig. 3 Vein types and mineralization characristics of different hydrothermation alteration stages on the hand samples from the
Baogutu porphyry copper deposit on western edge of the Junggar Basin, Xinjiang: (a) Diorite alterated by biotite, showing the
disseminated ore and cutted by curved quartz—sulfide veinlet (Bl vein); (b) Diorite alterated by biotite, cutted by quartz—
pyrite—chalcopyrite—molybdenite vein (B2 vein); (c¢) Diorite alterated by biotite, cutted by regular sulfide free quartz vein
(B3); (d) Phyllic diorite cutted by coarse irregular quartz—pyrite—chalcopyrite—molybdenite vein( C1 vein); (e) Wall rock
cutted by regular pyrite veinlet( C2 vein) ; (f) Argillization overlying in the biotite alteration, cutted by paralleled arsenopyrite
vein( C3 vein) and zeolite vein( C4 vein) ; (g) Wall rock cutted by curved calcite—pyrite veinlet; (h) Fresh diorite cutted by
straight quartz—pyrite—chalcopyrite vein( D1 vein) ; (i) Fresh diorite porphyry cutted by ferric carbonate vein( D2 vein)
KT E IR 2em; ik R 88 16 BT 7E B B4 3G Shen Ping et al., 2010b; Shen Ping and Pan Hongdi , 2015 SCilikiR & 1

FFAEAI E The scale in all sugraphs is 2cm; stages of vein types and mineralization are based on the chararistics from reference

Shen Ping et al., 2010b and Shen Ping and Pan Hongdi , 2005
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Fig. 4 Metallic mineral assemblages in different veins of potassic stage of the Baogutu porphyry copper deposit on western edge of

200 um %

the Junggar Basin, Xinjiang: (a), (b), (c¢) samples in disseminated mineralization stage; (a) biotite—chalcopyrite—pyrrhotite
assemblage, chalcopyrite filling in the pyrrhotite cleavage; (b) biotite—pyrite—chalcopyrite assemblage; (c¢) sphene—rutile—
pyrite in alterated biotite holes. (d), (e), (f) samples in B1 veins of middle stage; (d) pyrrhotite co—growing with chalcopyrite
and sphalerite enwrapped in chalcopyrite; (e) pyrrhotite—chalcopyrite—pyrite—sphalerite assemblage; (f) sphalerite enwrapped
in chalcopyrite and chalcopyrite virus structurein the enwrapped sphalerite. (g), (h), (i) samples in B2 veins of late stage; (g)
molybdenite—pyrite—chalpyrite assemblage; ( h) arsenopyrite—pyrite—chalcopyrite assemblage; (i) arsenopyrite—pyrite

assemblage
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Fig. 5 Metallic mineral assemblage in propylitization stage and metallic mineral assemblage in different veins of sericite

alteration stage of the Baogutu porphyry copper deposit on western edge of the Junggar Basin, Xinjiang: (a), (b), (c)
samples in propylitization stage; (a) (b) epidote—chlorite—sulfide assemblage under plane polarized light and perpendicular
polarized light; (c¢) pyrite and chalcopyrite enwrapped in epidote. (d), (e), (f) samples in Cl veins of early sericite
alteration stage; (d) arsenpyrite—pyrite—chalcopyrite in quartz vein; (e) pyrite—chalcopyrite in quartz vein; (f) euhedral
pyrite in coarse quartz vein. (g), (h), (i) samples in C2 veins of middle sericite alteration stage; (g) arsenpyrite—bismuth
telluride assemblage; (h), (i) euhedral pyrite. (j), (k), (1) Samples in C3 veins of middle seritite alteration stage; (j),
(k) calcite veinlet within the edge of coarse arsenpyrite vein under plane polarized light and perpendicular polarized light; (1)

arsenpyrite vein
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R 2 OHERART P ARMEME Bk RIS (LB EIRAE, L35 R E) (38 Shen Ping et al., 2010b 1£2])

Table 2 Characteristics of alteration and veins in different stages of the Baogutu porphyry copper deposit

(in relative age sequence, oldest at top) ( Modified from Shen Ping et al., 2010b& )
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Wy B LUAE, AT 1B AL B BeiR SR RO G #8607, 1B B4 B

el el g B BI ke (R $E 8k EAT R Fe JEUTF-BOMIE E7 4950 M (1B §71L L
B =1 = = B Er M.0. 457 ~0. 4665 1B A4k B M. 0. 462~0. 473) {M= n(Fe)/[
n(S)+n(Pb)+ n(Ni)+ n(Se)+ n(Co)+ n(Bi)+ n(Cu)+ n(Ag)+
2 |e|=]- n(Zn)+ n(Sh) +n(Au)+ n(Te) 1} .
S DB SEAT HL BRI, A AR 0 A (L% 3) . I
s <5 pm , BB SR T30 1, A0 530 4 40 38 UK IR B
S -1 E HEFTIAR 1R 2500 5 5% 28 0 W0, JK A SO b T 2 R S R
— J 989 , IRIMATACE R B /0, (R ARHER AL T 1B AL B B
s [aYeELE SR IEER 1B 1L B B K B 9B AT BRI Fe A i
MERIERe il Cu & (1B 3224k Fe.8. 889% ~28. 61%; Bl Fe:4. 431% ~5. 163%;
. 2 ol 2 1B =29tk Cu:0.024% ~6.239% ;B1 Cu:2.595% ~6.321%) ,
clTcES 5 1B
PRS- TPy S 3o X B A 4548 LB 53T , 2 B4 1 B 400 P B
o E A LI, T8 AR R B A R I B LR 22 ] o
ool o 2 SV R G R 98, IR | A B R B R B e B
=S REZE L 2 SRR B BRI RE GRS T TR R, A, 3
T ORI BT AL A AN BB R B T TRk
s | 88 B f THEDRER
ST Sl 2 s1 wwEET
Cul | TEAL T AT, 1B 1AL Be A Sk AR T 1C 23 A B B 2
= OSEIEEE 2] 7 BT Cu TG As, R Reich (2013) XHEREEH 6 HITT T4
S ML, As—Cu ZJR]H B BLRE 2 2% S B AR I 4L, Reich (2013) A M iX
Sl igl e F o AEERITRERMBES AT As—Cu SERIERS TSRS, I T As—Cu
TETS LD M L, WS LB, AR R R 1B A B
Gl LB E N ICHIB U 1C B LR B (R 5 B R B
FoldEIEZS 2|5 E BT RSIERA TR, B D As ROVLTE £ &
BT EMERWME BT Cu 5L, W 1B B B e HLAT
L, R gzl e[E T WA N AR 1C AR BB BT Y Ni KRG TR
£ 20 Ald A2 T WL EIABL, 1989) A ET T Ni S EA SERD T, 5 Fe HATHR
T R e MR AR SCA T 1B ST B I ST Ni S
z E212 28 T 2 TAERMMEHD hE A, (L 7 B A Cu B Pb+Zn+CotNi
DU T E D X ARPENIXCCR B Ph+Zn+Co+Ni R B RO TS HEHR 6 T 9
L LB cu trREEAE A T Fe RIRSETERZ I R T B
) K5 B PheZneCorNi FURRR B9 THE BHID A Fe ST R,
T |EE AU S PhZn+CorNi 7T LLA Fe KK 2
S 8 EEEE s B IREEE Fe (AR AE SLRIHE T Fe SRR
BRI AR YT 1 L9 B DB 4 Bk DB P 4 1B B4 B ik iy
o T |E e A R 5 AR E—— R S
= S L EOVREERT Y, BT IR 2 R A
iy gl 5| & |# j (Wiggins and Graig, 1980; Kojima and Sugaki, 1985; Bortnikov et al.,
£l g E2 1900, RN IR — E B, AT e £t 4
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W BT R A I T RE R R Cu BUR S AURE R
JE R R K TN BE 07 19 25 5 (Barton, 1987; Sugaki et
al., 1987; Bortnikov et al., 1991; Kojima, 1992; #f
CE A, 2000)

HAE,

AL AT P BT 32 B AE (As: 0. 271% ~

0.315%; Fe: 0.331% ~ 0.352%; S: 0.331% ~
0.384%) 5N, Fe 5 As+S [0 i 7n HY B AT 26
PR R, RETEAERPE 1.8~2.0 9k 1, & 8b
FIE 8c H 1C MR B C3 Wk a2 b il o0 BH i M 25 4%
PR SC R B S /R 7E i iR 1C B B 75 b e 7 ik A

2.00 —(a)
475 —(b)
= XI 00
00 47.0
N X
m B N
N X
AS | l [ >|2K X X | 465 - Xg
-3.00 -2.00 1 i) %0.00 1.00 X
X X X X
H A X s 40 B
= - X ¥ X
i XX will m X
= f)( x| X
B g L
45.0
| X
3.00 |- 445 -
] ] ] ]
44.0
-4.00 L 0.00 0.50 1.00 1.50 2.00
AFe As(%)
475 —(c¢) 47.5 —(d)
47.0 47.0 - X
X
46.5 |4 46.5 |- M
O = o
& X X
s 46.0 %ﬁ X o T 46.0 | ]
o 23
= X 5 [ EI ]
455 |- = 4ss-N W =]
By m 2 O
ssof B N ] ssof- B ]
O !
445 445
440 | | | | | 440 ] l | | |
0.00 0.20 0.40 0.60 0.80 1.0( 0.00 0.05 0.10 0.15 0.20 0.25
Ni(%) Cu(%)
1B AL 5L B IR 4ok 1 C48 35 = 1k 5 B B C 1tk
ISI1B ITotassica teétg{(on early stage: impregnation >K]C Phy]ﬁc alteration early stage: Cl veins
1 B4k o [ B BXB 1+B2 fik 1C28 3% 2 4k, o By BRC2JiK .
B 1B Potassic alteration middle stage to late stage: B1+B2 veins Xi¢ Phy]ﬁc alteration middle stage: C2 veins

Pl 6 IS 7R 4 M VG 2k ofy 1T B B AN [] B Bt Bk h JT SR AR S S 2R A

Fig. 6 Elements correlativity of pyrite in different stages of the Baogutu porphyry copper deposit

on western edge of the Junggar Basin, Xinjiang

AS FIAFe TS Fe 53 S Fe i B ; AS=Sy-53.45%, AFe=Fey—46.55%

AS and AFe is the deviation value of tested contents of S and Fe compared to the theoretical conternts of S and Fe;

AS=S,-53.45% , AFe=Fe —46. 55%
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TR, 2B ITER Cu KETHFE, As TCR N F 2
BB 1 S SEATRCAITIVE, M 1B ¥4k ] 1C 28
BA LT BB, 45 B B 0 B AR R 34
H—E R W Au—Ag (K 6,18 7), £ 1B #f
el B, B IR R R A E, WA & 8 2h S iy
Au—Ag—Te—Bi Y, Au—Ag FE LI LI
WA T M B 2, X R 2k
(2007) FURIFFE 45 R A0 — 3, 78 1C oAb BB,

Fe(%)

Cu(%)

B KELT , WP AutAg+Te+Bi JTLE H & h
LT ARG AE 1C BA b i By €2 ki
BT MBI LB (B 5g) , K2k (2007)
BT BRIk ST Y Au—Ag—Te—Bi w9y, A
16 1C B EALB B, Au—Ag—Te—Bi B ] LLLIAS
AL K E AR, D F o i A B | B4k
W22 A DR R 37 Au—Ag—Te—Bi #" Y TE
KAELE . TE R IR AE — SRR IR T, #E b J2

32.0 ~(a) 32.0 = (b)
315 = N 315
N N
310 (X >< _ 310 X
>§§§} S N
N 5
Sogt W - 8,0 o
= = T 305 |-
30.5 | XX B X X 0 O o O
! SR X % @ X
= 3K mX = O
30.0 |- H 300
Nﬁ m 0~ N
| =
295 295
29.0 -1 I L L | 29.0 ! L L L l
32.0 33.0 34.0 35.0 36, 0.00 0.05 0.10 0.15 0.20 0.25
Cu(%) AutAg(%)
36.0—(¢) 32.0 —(d)
355 X
315 F N
35.0 « X w X X N
B =
P él< N m ‘ X 31.0 |- X XX X
saof X =) X N o X N N
Og UX 32
33.5} Eh =l = 305 | X E@ﬁ B X X
X XNy W XX O
33.0| - B E]
300 |-
325 EIISI 0O
» |
32.0 555 b
315
31.0 | ' | | 29.0 | L | I
0.00 0.20 0.40 0.60 080  0.00 0.20 0.40 0.60 0.80
Pb+Zn+Co+Ni(%) Pb+Zn+Co+Ni(%)
IBAIAL B B B etk 1CHR 5% 5 b 5. B BEC 1k i
NIB Potassic al)t(eét%n\early stage: impregnation Xic Phyllic alteration early stage: C1 veins
1BAAL, i B BEB 1 Jiik 1C45 & 5 4k b i BrC2fik )
1B Potassic alteration middle stage to late stage: B veins Xic Phyllic alteration middle stage: C2veins

1BHf AL h i B BEB2 ik )
1B Potassic alteration middle stage to late stage: B2 veins

P 7 YEME 1R 2 M VY 0 ol P BRSBTS [ B BE BB A rh e 3R B R A O OC R K
Fig. 7 Elements correlativity of chalcopyrite in different stages of the Baogutu porphyry copper deposit

on western edge of the Junggar Basin, Xinjiang
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WL T Y, Au W RELL Au” BB i A 7D
( Maddox et al., 1998; Arehart, 1993; Simon,
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Fig. 8 Elements correlativity of arsenpyrite in different stages of the Baogutu porphyry copper

deposit on western edge of the Junggar Basin, Xinjiang
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Fig. 9 Elements correlativity of arsenpyrite in different stages of the Baogutu porphyry copper deposit on western
edge of the Junggar Basin, Xinjiang
(a) Fe—(S+As) correlative diagram; (b),(c¢) As—Fe—S triangle diagram; fig. (¢) is the triangle area
with A, B, C as the vertexes in fig. (b)
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Fig. 10 Elements correlativity of pyrrhotite in different stages of the Baogutu porphyry

copper deposit on western edge of the Junggar Basin, Xinjiang
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Fig. 11 Elements correlativity of sphalerite in different stages of the Baogutu porphyry

copper deposit on western edge of the Junggar Basin, Xinjiang

W B G MR B i B B A v A 398 B R R
J£ (1B SiAL LB B Ytk 1:450 ~600C , Ig fi 2 -
5.9~-2.1; 1B #fb BBt B1 Jik 1:360~560°C , Ig
fo,: —8.8~-2.8; ), MFIKAM (2011)
RIS A,y = - 201, 22M +
9854. 32, MERE r = 0. 9995,y Wil JE
i W (C) , M 8k JE T 50 X 735 Fe (

n (Ni)+ 1.52 (Cu)+ 1.5n (Ag)+1.5n (Au) +
n (S)],%F 1B #L R B BoiR IR B9 #E B89 A 1B
Bt B B BY kb B s R EA T E I B,

1000 K/T
1.8 1.6 1.4 1.2 1.0 0.8

lg s,
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800 900
| |

P 12 IR 7% £ V8 2 fu 7t U BREA S 1B
W B BLIR G R B 2 gk kAT B rh By
B BI Jik b s B it B TRLEE S TR AR
(#&3CHR Toulmin and Barton, 1964 f£14)

Fig. 12 The downturn trend of temperature and

lg fsz indicating by pyrrhotite from 1B early

dissenminated mineralzation stage to 1B middle
stage of Bl vein of the Baogutu porphyry
copper deposit on western edge of the Junggar
Basin, Xinjiang ( Modified after reference
Toulmin and Barton, 1964)
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et al., 1992) .
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IXUERERD MR R B AL A | YR TR 1 X3
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R BB C1 ke B B AP TE 1WA 4 0 RS | o
FEVER N (1C H¥EH L R B C1 T.209 ~325°C,
lgfe,: —15.8~-9.7 ) 1fif 1C 5L BB €2 ik
T EERD Y BT SR I R R B S L (1C 4

YA AL BB €2 T:209 ~267°C, lgfs: —15.3 ~
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-12.2 ), WNFL 3G, B A0 i) T BE AR % B 2 A
WA . IEAME 16 483 a1 i A0 i dc e 30 1k
TG HABBRACY) O BERD K, VLR As 9B AL TTIEC
LB R RM, HEwh T G K Ew S
oAt A YRR AE | DR O oK R A 7 R S B 1) Ak
"/,

AN (BROE 2 %, 1987;
Barnes, 1987; Butler and Rickard, 2000; Z=#i§ 4%,
2012; BXBLAE, 2013 ) il dd ACH 1Y S50 A1 5 F Sk
BIWFIE, K AR =l TG R S TR i B e )
B FE R AT, 5 TIC A+ R s ik
W TR  TC 3R S TR EE A Bt IS A B 1 A
IR 2y TIE AL T AR Bk, ALl 1 5
AT 1B SR B F A E T T AR R B
B (K 4g) ,TAE 1C HICALBT B, FELF LT
KRB (1B 5F) 456 LR AN 0 W] B B Ae 9
T I it J3E R 4830 B2, A SR TE R R — e B IR R 1Y 1B
BRALRY BOE BT AR T AR A B R, I AE IS

R—REIR R 1C B0 A BOE i T
SRR R
NEED AT LAAE by b 50 I R T 5 2 N

Murowchick and

e f,

HIE W n9 ¥ BE . & 7 (Martin and  Gil,
2005; Scott and Barnes, 1971, 1972; Lusk
and Ford, 1978), Fe Mn . In Se Te, Cd,
Ga ,Ge FFICRAEA IR L Z5 44T AT LA [H]
FREERIEA N BER b, i i T N B 32 2
E4E Fe Mn.In Se Te ZIL &, K &M
PAERE 4 Cd Ga,Ge FEITR (M FRAE,
2012) . 1B #AL R Br B b B BN A
I Fe Cu & 2 FREEF A B T iR
FET R,
5.3 HMESRTERSUHRE
ARG FFE b HE SR T 1B Al
1C & B Bed: IR Y08 iU il B i JiE
| JE I, BCAT A ( Shen Ping et al., 2010b;

300 400
t(C)

500 Shen Ping and Pan Hongdi, 2015) X} #H i
B Bk A S gt R e B A3 R CO, Al

Pl 13 ERE ZR Fa b P 2%t ity PRI BE A 6 A 1B IR B BE B2 kP s 10 2 10
HET B C2 Bk A EERD 3% R AN T RIS (41 SCHk Sharp et al., 1985
)

Fig. 13 The downturn trend of temperature and lgfsz indicating by pyrrhotite

from 1B early stage of B2 vein to 1C middle stage of C2 vein in the Baogutu
porphyry copper deposit on western edge of the Junggar Basin, Xinjiang
(Modified after reference Sharp et al., 1985)

CH, & lW(H (1B:0.27~2.54;1C:0.91 ~
2.71) , 4 Takagi and Tsukimura ( 1997)
5 R LA FRATTAR 38 B I A 1 AR
ERRFNR BRAT N -27.9 F1-44.3,

FH SUPCRT92 #7122 %44 ( Johnson et
al., 1992) Al 5 T M E]#E 1B Al 1C
B B 1) 48035 B A HL, S I B Ak 1 g,
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20 QQOC 309C

Br, BAMWIFER, B AR 6 A4 1T
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f(H20)=100MPa

lefo,
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| 1 1

R, DA I B2 AN T R AR ] I 2 3 A [) 11
WA A (1B BB Biay s b ¥ 415
Cpy+Pyr+(/> &) Py; 1B W R Be i b9
14 Cpy+Py+Apy; 1C BB Bk
HA M Cpy+Bn+Py+Apy; 1C BB B At £k
Yl Apy). [A] B AR $i§ Shen Ping 4§
(2010b) f Shen Ping and Pan Hongdi
(2015) BB 5T, 1B AL B B i A4 i o3
M CH +H, 0, fiU& A A iy Co,,
CO,/CH, HMEAIK, 3 1C 3 b BLiw 4
1 CO, & it Kk BT, CO,/CH, LLAH &,
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1000 K/T

P 14 YENES ZR 2 M VY G B0 vl PRI B BT e rh i AR L AR
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Fig. 14 lg)"o2 and temperature of the fluid based on the composition of fluid

inclusions in quartz from the Baogutu porphyry copper deposit on western edge

of the Junggar Basin, Xinjiang
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Shen Ping i’f‘f(ZOlOb)ﬂZ Shen Ping and Pan
Hongdi (2015) 1A R i A Hh 8 s 5% 1] S 1k
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A AISSE (B 1B Ak B X A 1C
HICE LR 1) T B HAR X 22 BB,
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1C 3 LB ES . CO,/CH, WABHCET Shen Ping et al., 2010b; JiE 42 Sk Takagi 25N 17,

and Tsukimura, 1997

FE AL B 1 1 8 A B B B B i
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Augite—Magnetite—Quartz buffer. The yellow transparent area represents 1B potassic ?’_‘ e v O e 3 S .
[Ei% 1o B2 U0 V€ B WG Ak 7 8% R 2k 0 ( Sun

alteration, and blue area represents 1C phyllic alteration. The ratio of CO,/CH, is from

reference Shen Ping et al., 2010b; modified after reference Takagi and Tsukimura, 1997
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Weidong et al., 2014a, 2014b) , {H¥E £y
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R Fe? HULTEH T 8RR (FeTiO, s
Fe’) o T Sk i R B i R B2, 7 1B #AE
MrBcmiAt & & KE Ry CH,IMEIE CO, (Shen Ping et
al., 2010b; Shen Ping and Pan Hongdi, 2015) ., 7E
1C B9 5 1k B Be it 74 %80 i% £ T1 55 ( Shen Ping and
Pan Hongdi, 2015) ,1B #f{LBTBOE M R =B & A4
g a7 ] RO i AR T 5 CH, R
A CO, A1 H,O[ IR (2) ], FIEHAH-BRIE B
WEB A, R B SRR R DL [ 7R (3) 1.
TR B AL PR A, R AR I B A v il P A
SR HT R BB, G A B AR B [ 5 B X
(4) 1, 1B fly T e 3t 4R 1 40 0% 52 19 42 1] ( Shen
Ping et al., 2010b; Shen Ping and Pan Hongdi,
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Fig.15 Mineral assemblage and lgaﬂzsf lgfoz diagram in hydrothermal system calculated by SUPCRT92 software

K] SUPCRTO2 #4445 , Johnson, 1992, LA J) S HB 5 4 SCTHk Shen Ping et al., 2010b; 2% [ Sk Zhang Huichao et al., 2016,
2017; LA EMBRARFR LRI, I 14 53], 1B B BB 4L G R Cpy +Pyr+Py, A1 LL T B0 MBS, B0 & gD
(P 4b, 4c, 4e) , HILTERI R Fe—Cu—As—S B YAH KIS HT P IR G FOR A B0 BB, 1B WL BEBRAL 4 & Cpy+Py+Apy, 1C
B B AR AL 25 Cpy+Bn+Py+Apy FIFIRE S B FIEE D45 OB R , 278 (0 2 IR IE LB (Shen Ping et al., 2010b) , XJ 1B
F—rh i BB IRy 400°C , X 1B W B BRIl 300°C , %) 1€ R B BB B 250°C , 1€ BB B s b I A 5 B0 | s gk AR 3t
A RO F AR T8

Constructed by SUPCRT92 software, Johnson, 1992; temperature and pressure is from the reference Shen Ping et al., 2010b; the red dash line
represents for the range of lgfoz and is based on Fig. 14. The sulfide assemblage in 1B early and middle stage is Cpy+Pyr+Py, and the light color is

used in (a) and (b) to represent the low content of pyrite compared to chalcopyrite and pyrrhotite. The sulfide assemblage in 1B late stage is Cpy
+Pyr+Apy, and in 1C early and middle stage is Cpy+Bn+Py+Apy. The temperature is based on the fitting temperature by pyrrhotite and arsenopyrite
and the temperature by fluid inclusions by reference Shen Ping et al., 2010b. The supposed temperature is 400 C, 300 °C and 250 °C in 1B early
and middle stage, 1B late stage and 1C early and middle stage respectively. In 1C late stage, arsenopyrite is not crystallized with chalcopyrite and

pyrite, so the 1C late stage is absent in this diagram

) Cu—Mo—Au—Ag # fb, RNy Cu L P 7E W B S E AT, T L AR, Cu S Bk
1B FALB B e i AR H TPk (BT KT B2 k) B BEINAE, S SREEFN H,S 36 R WT AR AT A AL S
£ 1B #i LB, WD AN PHBE S L SR AT DLTERY S SR E A Cu i
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Fig.16 (a), (b), (c) the acquired HullQuot spectral line of representative samples by TerraSpec Halo and relative standard

minerals’ s spectral line; (d) magnetite in hand sample( Red lines belong to standard minerals and black ones to tested samples;

Analytical methods are from reference Xiu Lianchun et al., 2009&; The scale in all subgraphs is 2 c¢m)
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Appendix: Mineral Code in this paper
Act— actinolite—PFHE A7 ;
Alb—albite—#H1 A7 ;
Apy— arsenopyrite—FEH) ;
Bismuth—Telluride—7f L. 54 ;
Bi—biotite— B £}
Bn—bornite—EKEH
Cal—calcite— J7 fft- 7 ;
Chl—chlorite—Z¢ 76 A ;

P17 MEVE R ALY 2 A o IR BES S 1B BRAL AN 1C H3E AL RRAE
XoF b KON T

Cpy—chalcopyrite—FEHil4)";
Epi—epidote—4g 15 £1 ;
Im—ilmenite— K4k,
Lau—Ilaumontite—H i3 A7 ;
Mot—molybdenite—#F 40" ;
Pyr—pynhotite—%ﬁﬁﬁ H
Py—pyrite— B Ek A"
Q—quartz—Af1 9
Rt—rutile— & 41 f7 ;
Ser—sericite—ZA = FF ;

Fig. 17 Characristics of 1B potassic stage and 1C sericite alteration stage in

the Baogutu porphyry copper deposit on western edge of the Junggar Basin,
Xinjiang

Ji#E30(1) .(2) 4 Shen Ping et al., 2010b; Shen Ping and Pan Hongdi , 2015; J5
30 (3) . (4) .(5) ¥ Heinrich, 1990; Jy 23 (6) #§ Pokrovski et al., 2002. Ji 4k
SMHES] H Shen Ping et al., 2010b; Shen Ping and Pan Hongdi , 2015

Chemical equation (1) and (2) are based on reference Shen Ping et al., 2010b; Shen
Ping and Pan Hongdi , 2015. Chemical equation (3), (4) and (5) are based on
reference Heinrich, 1990. Chemical equation (6) is based on reference Pokrovski et
al., 2002. The fluid characristics are form reference Shen Ping et al., 2010b; Shen
Ping and Pan Hongdi , 2015
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deposit (Xinjiang, NW China) : 7—P—f; , and phase equilibria
A Study on Genesis of Pyrrhotine and Arsenopyrite from Baogutu Porphyry
Copper Deposit on Western Edge of the Junggar Basin, Xinjiang,
and Its Geological Significance

LI Wenguang" > * | SHEN Ping"-** | PAN Hongdi" , LI Changhao"*?* , MA Ge">*  CAO Chong' * "
1) Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, 100029;
2) Institute of Earth Sciences, Chinese Academy of Sciences, Beijing, 100029 ;

3) University of Chinese Academy of Sciences, Beijing, 100049 ;

4) College of Earth Sciences, Chang’ an University, Xi’ an, 710054

Objectives: Baogutu porphyry copper deposit is the first reduced porphyry copper deposit identified in central
Asian metallogenic region, which shows different mineralogy characristics compared to oxidized porphyry copper
deposit. Different metallic mineral assemblages are discovered in potassic alteration and phyllic alteration. With
pyrrhotine, potassic alteration is characterized by chalcopyrite + molybedenite + pyrite + pyrrhotine + ilmentite +
sphalerite + arsenopyrite assemblage. phyllic alteration is characterized by molybedenite + chalcopyrite + pyrite +
arsenopyrite+sphalerite+Te—Bi minerals assemblage. pyrrhotine and arsenopyrite are resulted from different effects
and show varied geological genetics.

Methods: EPMA is employed to distinguish the chemical difference in sulfides. TerraSpec Halo is employed to
identify minerals in advanced argillization. SEM is employed to identify the structural difference among sulfides in
difference alteration stages.

Results; Pyrite in different alteration stages shows difference in morphylogy. The chemical composition of
pyrrhotine and arsenopyrite predicts its formation temperature ( potassic alteration: 267 ~600°C ; phyllic alteration ;
209~325°C) and sulfur fugacity ( potassic alteration: —1.5~=9.5; phyllic alteration; —15.8~-9.7). Kaolinite,
illite and Magnetite are founded in advanced argillization stage.

Conclusions; Combine the early research, we thought that there have different mineralization and sulfide
assemblages in 1B potassic alteration stage and 1C sericite alteration stage. Pyrrhotine is precipatited in early
reduced fluid. Arsenopyrite is resulted from the downturn of fS2 and temperature. 1B potassic alteration stage and
1C sericite alteration stage has experienced different chemical processes.

Keywords: reduced porphyry copper deposit; pyrrhotine; aresnopyrite; sulfur fugcity; Baogutu porphyry
copper deposit
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