2022 47 H
July 2022

A 5 W
ROCK AND MINERAL ANALYSIS

Vol.41, No.4
575 -585

TRbg, Fati, MR, SE BERTEIE BR GG R A YA AR O B LT ] A, 2022,41(4) <575 - 585.
XU Yang, YIN Jingwu, XIAO Keyan, et al. Skarn Mineral Characteristics of the Ahetala Copper Deposit and Its Geological
Significance[ J ]. Rock and Mineral Analysis,2022,41(4) :575 -585. [DOI: 10.15898/j. cnki. 11 —=2131/td. 202111130173 ]

W5 el & S DLHD 7Y R a0 PR AR B M X

we', FERKT, WAK, s, mRA, RS
(L. e[ IR B2 7= VR URF ST , LT 100037 5

2. o A () BEAEBRSE G , s 1000835

3. TR (R0 MO AL, WIHE 2 430074)

WE.: FARBEATIETHREERABRTAFEEN AP ERE AL G R L& LG, 28
RABFERT R, AT ENET ABFEFT WO ER NIRRT EAEL WA R, A L6 5T 9M A &
Fo 2 N BRI ER AR AR FIRABRST AT I 2H T2 ate He BEE GRE 4
T BT R BATT H oy, BTRASEREN, 5 R T GI8 6 A54580 SR E ED A
FAEL (Digy gy o506) B BAGTE, FREABGERE, BTRAIRFTERE PGB T LA,
HAE LW Mn/Fe AT 0.00 ~0.12 Z 8], 35 = T # ReGMH A, HBT BT RG R M BEELZN T T4
BFa MR FE(BARE) B Fe TR NE, R FREERLZDTHRFTEHSHE . GA
ML P - BRI RA - BRI, 6 B K - B E AR | S AR AR A T R A R AR
KB : TERERT; BFEFY; RF LA, &FK4; R0

£

(1) BIMEEFEH WAL, ER T FEBIART 698 F 8 M A,

(2) B FIRASTBFT 2T WO FERY>, BT EESAFTLHIETXE,

(3) AW T A3 3540 5 89 A A R i A2 fo A R IE

FESES: P575.1 XHEfFRIRAG: A

— Z4ER Alfred Elis Toérnebohm 78 H % A4
WICHER—YCR T 1R & (gronskam ) 7 —ia] , A1 LA
ik Norborg £k H A — AamaEE" . Nk
S ML B F AT Y R 5 BT R T S A A B
oy FAE G SR ET HEAT T ARG, I
PLRCHE ™ 1 T2 7 v s A4 3 Ak 2 3 B
(S Ak, DT T AR A A TS S PR O ok 2
BENEA AR, AR A AR R BRI AT LA R
i PR AF I B PRI A 1) P ot A ZH A5 5L, A B
F TR A R I8 R R A R B

A2 7 X BRI SR R AR T X TRy
BRI G R AR

o Y A BT PR T A R LY
FRAH Cu Fe ,Pb . Zn W Sn 50 K, X —ZEHI )
0 PRAE T E B4 A B AR 2 P60 B JRy T, JELE
AT I 7 AT AR AR BEA B I, 7 v [ 7
o X A R BRHR I 1 — ARy 5 e iR
AAE T L B HCAR DXk % B T T 5 b AR A
LAWY AR R . BRARAT X SE T, T E AR I Y
WREBE RA T 918 &b, b 207 kb2 W R4

W EHE: 2021 - 11 -13; {&EIHHY: 2022 -04 - 19; #EZ HHEF: 2022 -04 -30
EETH: EREAVEIEH “ G 5 IR B 7R 7 5 8 % IR BRER T = 4 AL UM A 3 RS R

(2017YFC0601501)

E—1EE: Ry WA, 7S A SHIRE L, E - mail; 493160413@ qq. com,
BEEE: R, Wt B8, FENFET Y250 REWSR . E - mail: yinjw@ cugb. edu. cn,
BEMESE: HR LR A, FEAFRFHT ST 7 RN, E - mail: kyanxiao@ sohu. com,

— 575 —



iy

a8k
4
4 http: // www. ykes. ac. en

2022 4

PR 2 B 22. 5% , JLER WAt 24 o o
FEI R A 02 1) 279 7 o A Ay vl K L X R
SR RIS TR, X BT R LAY e L IR E AT A
Y207 T BIWESE , A T IRALIX — M XY R 5 87 PR A
A R AR BN R SC, BEAE X g K Ll i X Ay
RET R R AR .

Bl 5 SE R (0 T8 AR R AL A g 1L 4%
Bl ST ATE BT BR IR £h 5 15 0 R Y il
o RTARTIZE RAY a4 B4 25T T RON T
ANBEFE 1 H RTAHZE R A RS Y
Y AR R B Z 20 A S AT TE . PRI, AR SORF BT 5
BRI PR SR RS e T AR D TSRS B H
T TR IR B 5 i J5 25 55 oL 4 RUBE S e
WS, DL R Bl fl 2 ROBE i TR BH AT ARES &, T
T ARG LR IO RZE RGBS 6

5, LA BT i REE AT TIRATEAERS , N T~ —2
A R T AR A BORHRIRL 240 o

1 0 R

1™ DX Bl A T DL R AT 25— B (D7) 3t
J2, FEIMATER X PRI R X, Sy — B R
B AN (D, — mb) (MR E 2 A
TER DX ARG AR a A A i, 55 T VIR G, D —
BRI IR —BI(Nw' ) M2 B e
XPEHS, —Eh - A AR B (Nw')
HoJZ BRI ARAER X ARALER, A —E b e s e
kb . B IXA SR A S AL R AR
AP T R AR, IR R I BT R R T
FERE T TR R WTZ. X A5 A
KPR IAERIN KR R (1 D)

Pl 1 Pl RSB DX (B SCiik [ 10 ] 2320

»z

(o |mmz
(NG| -
e
] B
R RISS
[_S | sk
[/ ]t

| | ik

Ho R
S I )2
52 0 307 2
9ol H

[ aE s e

Fig. 1  Geological map of Ahetala copper deposit ( Modified from Reference [10])
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Table 1  Electron probe microanalysis data of pyroxene

2 RO T RE DT

Table 2 Electron probe microanalysis data of wollastonite

itk (wy/% )

Ei (wy/% )

4 2H /4

A AHTL-005 AHTL-012D AHTL-B5 AHTL-B5B AHTL-B6 A AHTL-Wol AHTL-Wo2 AHTL-Wo3 AHTL-Wo4 AHTL-Wo5

Si0, 50. 66 52.36 51.98 51.85 53.75 Si0, 50.22 50.48 50.98 50.59 50.42

TiO, 0.64 - 0.21 0.13 0.18 TiO, 0.17 0.20 0.06 0.02 0.16

Al 04 2.83 2.75 0.23 0.49 0.03 Al, O, 0.05 0.03 - 0.01 -

Cr, 04 0.25 0.14 0.11 - 0.07 Cr, 0,4 0.14 0.13 0.18 0.24 0.14

TFeO 5.76 3.94 8.45 8.77 3.60 TFeO - 0.03 - - 0.06

MnO 0.32 - 0.89 0.50 0.43 MnO 0.01 0.06 - - -

MgO 14.67 17.31 12.87 12.74 15.81 MgO - 0.12 - 0.04 -

CaO 23.88 22.30 24.77 24.67 25.49 Ca0O 48.92 48.57 48.60 48.95 49.03

Na, O 0.68 0.10 0.27 0.27 0.15 Na, 0 0.23 0.13 0.26 0.14 0.15

K,0 - 0.29 - - 0.01 K,0 - - - - _
3 99. 69 99.19 99.78 99.42 99.52 > 99.74 99.75 100. 08 99.99 99.96

PL 6 AR N ST 0 BE S AR Pk 6 SRR R BT BH A
Si 1.89 1.93 1.97 1.97 1.99 Si 1.96 1.97 1.98 1.97 1.96

ALV 0.11 0.07 0.01 0.00 0.01 ALV 0.01 0.01 0.00 0.00 0.00

AV 0.01 0.05 0.00 0.00 0.00 AT 0.00 0.00 0.00 0.00 0.00
Ti 0.02 0.00 0.01 0.00 0.01 Ti 0.01 0.01 0.00 0.00 0.00
Cr 0.01 0.00 0.00 0.00 0.00

Cr 0.00 0.00 0.01 0.01 0.00

Fe* 0.15 0.06 0.09 0.09 0.04 ..

Fe* 0.03 0.06 0.17 0.19 0.07 Fe 0.1 0.08 0.08 0.09 0.10
Mn 0.01 0.00 0.03 0.02 0.01 Fe2* 0.00 0.00 0.00 0.00 0.00
Mg 0.82 0.95 0.73 0.72 0.87 Mn 0.00 0.00 0.00 0.00 0.00
Ca 0.95 0.88 1.00 1.00 1.01 Mg 0.00 0.01 0.00 0.00 0.00
Na 0.05 0.01 0.02 0.02 0.01 Ca 2.05 2.03 2.02 2.04 2.05
K 0.00 0.01 0.00 0.00 0.00 Na 0.02 0.01 0.02 0.01 0.01

i TCEH 43 (% ) K 0.00 0.00 0.00 0.00 0.00

Wo 47.56 44.94 49.13 49.27 50.08
En 40. 65 48.53 35.52 35.40 43.22

Fs 9.35 6.16 14.38 14.36 6.17

Di 95.46 94.42 78.26 77.74 90.79

Hd 3.35 5.58 18.66 20.53 7.81

Jo 1.18 0.00 3.07 1.73 1.40
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Table 3  Electron probe microanalysis data of chlorite

(/%)

A AHTL-Chll AHTL-Chl2 AHTL-ChI3 AHTL-Chl4 AHTL-ChI5
Si0, 26.39 26.06 25.82 25.62 25.36
Al, Oy 19.63 19.96 20.00 20. 14 19.93
Cr, 05 0.37 0.23 0.28 0.08 0.05
TFeO 24.34 26.99 27.80 27.60 27.55
MnO 0.20 0.35 0.37 0.36 0.41
MgO 15.91 13.62 13.43 13.16 13.05
P, 04 0.07 0.07 0.14 0.02 0.18
CaO 0.06 0.05 0.11 0.07 0.13
Na, O 0.41 0.37 0.30 0.26 0.23
) 87.54 87.93 88.26 87.64 87.07
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Table 4  Electron probe microanalysis data of epidote

(/%)

4]
A AHTL-Fpl AHTL-Ep2 AHTL-Ep3 AHTL-Ep4 AHTL-Ep5
Si,0  37.87 38.05 37.84 37.69 38.14
TiO, - 0.13 - - 0.07
ALO;  18.42 18.28 18.07 18.57 18.31
Cr,0;  0.17 - 0.07 0.11 0.03
TFeO  17.14 16.46 17.16 16. 84 16.57
MnO 0.26 0.12 0.11 0.43 0.11
MgO - - 0.08 - 0.02
Ca0  22.58 23.32 23.15 22.62 23.14
Na,0  0.12 0.10 0.07 0.05 0.09
K,0 - 0.03 0.02 0.03 -
s 96.56 96.49 96.57 96.34 96.48
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Fig.5 Metallogenic periods and mineral formation sequence of Ahetala copper deposit
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HIGHLIGHTS

(1) The genetic type of Ahetala copper deposit was identified by observing the characteristics of skarn minerals.

(2) The relationship between skarn minerals and mineralization was revealed by electron probe microanalysis
(EPMA).

(3) The metallogenic process and environment of Ahetala copper deposit was revealed.

ABSTRACT

BACKGROUND: The Ahetala copper deposit is located in Arheqi County, Xinjiang Uygur Autonomous Region.
It is located in the South Tianshan orogenic belt, northern margin of Tarim Basin. The deposit belongs to a typical
skarn type deposit.

OBJECTIVES: In order to determine the types of skarn minerals, as well as the metallogenic process and
environment of the deposit.

METHODS: Based on detailed field and indoor microscopic observations, electron probe microanalysis ( EPMA )
was carried out to determine the chemical composition of skarn minerals in the Ahetala copper deposit.
RESULTS; The results showed that the skarn minerals were gamet, pyroxene, wollastonite, chlorite and epidote.
The EPMA results showed that garnets were grossular and andradite. Pyroxene was diopside (Di,; 5, s 4 ) , chlorite
was minnesotaite. The Mn/Fe value of diopside was 0. 00 — 0. 12, indicating the copper mineralization of this
deposit.

CONCLUSIONS: The skarn of the Ahetala copper deposit is a typical calcium skarn of metasomatic skarn.
According to the mineral paragenetic association and metasomatism, the mineralization stages of the deposit can be
divided into early skarn stage, late skarn stage (retrograde alteration) , oxide stage and early sulfide stage. From
the skarn period to the quartz — sulfide period, the metallogenic environment generally underwent changes from the
high temperature, high oxygen fugacity, intermediate — acidic, weak oxidizing — weak reducing environment, to the

low temperature, high sulfur fugacity, alkaline reducing environment.

KEY WORDS: Ahetala copper deposit; skarn minerals; metallogenic process; electron probe microanalysis;

the South Tianshan
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