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Fig. 1. Geological map of the Ashele copper-zinc

deposit.

Q—Quaternary; Dj¢'—Qiye Formation;

member of 2nd lithologic member of Ashele Formation; Dyas?~2-
2nd submember of 2nd lithologic member of Ashele Formation;
Djas?~'—1st submember of 2nd lithologic member of Ashele
Formation; A¢~—Quartz albitophyre; 1—Spilite; 2--Gossan;
3—Pyritized sericitized intensely silicified alteration zone; 4—
Geological boundary and unconformity; 5— Boundary of litholo-

gic member and of lithologic submember; 6-—-Fault; 7— Explo-

ration line and drill bole; 8— Surface horizontal projection of
No. 1 orebody.
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Fig. 2. Geological section along No. 1 exploration line of No. 1 HESX -REARMBFTETENRSE
orebody, Ashele ore deposit. —
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ETHAVELRSBEISHFFHE REBNTRENIWERER. HHEH.

(D ETHBE FAMTERER AT &K, TRD LR ERIHFIIH EETH Sn—
Mo—-Au—Bi-—Cu—As—Sb—Ba—Zn—Ag—Pb, R 5" b H R BB B b > WL X, XY
KR TEFER.

() FFHEETRV KK THATE, TEDWTEE L ZTEMESHFFIIA Ba—
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WHRINEREGRIN oM, EBAEL B BREEDT HIEHEK T B Mo, Sn K4k K B
TEREHBRERTER.

X1 TEHETALKAHSER

Table 1. Contents of element components in various types of ore

#H o4 kB B
¥ o % ® %) (10-%)

Cu | Pb Zn | Au | Ag{ Co | Mo | S&n Bi As Sb | Hg Ba
RREERY A 4.02[1.37(9.30|1.59}71.5! 65| 40} 51 | 365 |6000 | 30.0(15.5 {21900
FERNGEWEBEY A 3.82(0.18(1.10|0.55| 86.5| 41| 39 |— | 500 | 770 100 |— | —
BRASHEERET HG) 3.9610.13(1.42(0.36|34.1] 65| 63| 31| 222 |2856 | 82.0(5.40 | 214
BREAEET AGE 3.39(0.060.170.31|21.0{ 75| 53| 40 | 576 |2414 | 80.0[1.05 | 154
AEBRREAFAHART H D 0.87]0.06|0.2310.15| 9.0! 51| 34| 95 218 | 548 | 45.4{1.65 | 140
HBEBRRBAREKYT A 0.5410.01]0.03|0.03] 4.0/ 70{ 44 300{ 11| 29| 0.8{0.61 | 1100
BRREET HD 0.02(0.130.23/0.07| 4.0| 100 | 110 | 114 | 100 |— | —| — | —

BF BT BB ERAMKZS, BP— ARG ESANESR
F2 RBAEL TREVHEFARERSHHEER

Table 2. Vertical zonation indices of indicator elements in hanging and lying wall orebody of spilite

%, ) 4 W B ®ao D

HEVAXR "o
w| Cu | Pb Mo Sn | Ag | Zn | As | Sb Bi Ba | Au
11[0.81|0.89(0.310%(1.54*0.24[1.06|0.46|0.31|0.23]|0.39|1.25| bhZAFEERE
12 14.20*]0.42 | 0.010 | 0.02{0.16 {1.00 | 0.44 | 0.94 (0. 48*|0.26 2. 06" | HRF A
1311.9610.63|0.020 | 0.03|0.46{2.11°{1.1010.96*|0.21 |1.53*|0.94 | PRAFEEKE MEHLET
14/2.60(2.25%| 0.060 [ 0.09[0.80"|2.0210.32(0.55[0.20(0.22(0.40| #H B #
21[1.0270.55|0.080 {0.14]0.33(3.28"10.65[0.47|0.15]0.68[0.62| 4 & &
22(4.6810.70]0.001 {0.09/0.2312.23[0.83(0.41[0.34{0.07|0.36| HRFAH
2314.191(1.21°]0.001 |0.16{0.24{2.31]0.66(0.59*[0.2210.29[0-02| HhRF A
245.10{0.8810.130%/0.31°[0.61°[0.90|0.23]0.29]0.49(0.31{0.35| BIRTH MBETRY G
251(6.11%|0.88| 0.050 {0.14 | 0.59 [ 0.85[0.28|0.4210.26{0.09{0.26| &XHRF A
26(1.9810.38]0.020 [0.0410.12|0.78|0.24[0.2515.54*{0.10(0.54| HRRFA
2713.33(0.47 | 0.020 [ 0.07{0.31}0.47 [0.31|0.51{0.08(0.07 [4.31"] BYERFFH

BEEFS 1~ 2~27 AEAHBARNBENFRS XBESRBES -, B9« " HAHHEE&RE

3.1.2 FTEIAWNTERBRUNTEERMSFFF FE3 L ZK0111 FLERETAT K
KIXRELSHEFITRERENEMIFERER. ARENTEEZASFFIIELEE
F)HA Mo—Sn—Bi—Cu—Zn—As—Au—Ag—Ba—Sb—Zn—Pb—Cu—As—Zn—Au, &3 fi
TAR(~28BEDMTELAFF FERIA N BB R R EGH BT L5 A FF1E, )
RUX—BH RERATEHEKN . FIrwmiaa Ee T 3 (29~37 #H) K Sb-Zn-Pb-Cu-As-Zn-
Au @5 H S, RBOUES EHHER, Rt Ry B ZE R Mo b i B, R
—BUNT AERLTEER,

A CNEBAUT R TENERSHFFIRATUEL A EET, cRASRANHRT
BHBEQ8~19 B —F P HrBQ27~30 ME) —FBEME1~37 MWE) M T 1o F 8K,
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TREESHEREAZFGIHRD N EET ARG K Mo, Sn A7 N FHIE K B H Z KT
A . BET SR PH BN S XN, B A LAY, 5 R K T IRE TR T RE,

R THBRARETIIREGAHHER

Table 3. Vertical zonation indices of indicator elements at the thickest end of the orebody

B s W O ¥ (lohH

| Cu Pb Mo Sn | Ag | Zn As Sb Bi Ba Au FHEEH
18] 1.83 { 0.33 [0.730°11.46°| 0.34 | 1.34 | 0.67 | 0.42 | 0.88 | 0.07 | 0.68 BRRy A
19]2.07 [ 0.28 | 0.470 | 1.18 | 0.28 | 0.40 | 0.55 | 0.14 [3.49* | 0.15 | 0.37 BRRy A
20]5.20]0.02]0.010]0.07]0.36]0.35(1.87]0.81|0.35|C.00]0.83 BRT A

22| 4.7510.02{0.010| 0.02 | 0.74 | 1.05 | 1.63 | 0.96 | 0.32 | 0.00 | 0.48 RRT A
23]5.5410.02[0.010]0.04|0.61]0.78}1.28{0.620.57 | 0.00 | 0.50 BRRTA
24(5.69*| 0.04 | 0.040 | 0.03 | 0.71 { 0.17 | 1.64 | 0.80 | 0.36 | 0.01 | 0.45 BRF R

25| 5.50 | 0.02]0.010 | 0.02 | 0.36 {1.65° | 0.40 | 0.54 | 0.44 | 0.04 | 0.97 R H
26(3.99(0.02[0.02|0.05}027|0.18 (3.34"| 1.06 | 0.28 | 0.00 | 0.81 BRI A
27|5.20[0.17 | 0.020 ] 0.07 {1.11*{ 0.10 | 0.93 | 0.52 | 0.61 | 0.00 {1.22"* BRT A

28] 4.50 [ 0.09 {0.010] 0.08 ! 0.20 | 1.24 ] 1.7910.91]0.35[0.01]0.71 HORP A

290 2.04 | 0.16 [ 0.020 | 0.11 | 1.04 [2.02" | 1.44 |1.71" ] 0.49 |0.20* | 0.71 ®H-BERy A
30| 2.42 [1.86" [ 0.080 | 0.12 | 0.81 | 1.26 | 0.57 | 0.92 | 0.62 | 0.20 | 0.76 SHE-BRRT A
31|5.54*| 1.00 | 0.040 | 0.17 | 0.74 | 0.48 | 0.35 | 0.83 { 0.48 | 0.11 | 0.07 EH-BRRT A
331 3.06 | 0.86 | 0.020] 0.07 | 0.10 | 1.05 {2.63*| 1.06 | 0.62 | 0.03 | 0.43 H-BERT A
35| 2.06 | 0.64 | 0.080 | 0.12 | 0.41 {2.28%| 2.25 | 0.78 | 0.77 | 0.12 | 0.31 FH-BERT A
36| 1.43 | 0.26 | 0.001 | 0.05 | 0.29 | 0.77 | 1.04 | 1.06 | 0.39 | 0.12 [4.57"* BRT A
37(2.80 | 0.26 | 0.010{ 0.07 | 0.19 | 0.89 { 1.32 | 2.45 | 0.29 { 0.12 | 1.59 BRRT A

BEFS 18~37 HELARARNEBERS XESRHEL -BHRP » " FHBGE

3.2 HEBTITRLEENERTHBIE

RA4ARAETHTRY GRBERMY TEEMBESR, RFNTHAE.

(1) Cu/Zn.Cu/Pb.Cu/(AgX100) TR HEZ 5T KR HRRET AHEMHX, WE
(B 5 B R B0 R AR X R .

) BRTA-BEF 21 2. 5ZHMNHMEERENLET B & m KN ELRE,
HbUBEIENHMERK, —8H Cu/Zn 9. 58~122. 12,Cu/Pb 21. 40~413. 90,Cu/(Ag X
100) 15.20~45. 90, [a T tL{ELB&E A F+ B &%, {0 ZK0503.ZK0111 # Cu/Pb.Cu/(Ag X 100) k.
. B4, (Pb+Zn)/(Mo+Sn),(As+Sb+Au+Ag)/(Mo+Sn) AL IE IEIF 5 Lk
BB EZETRIENCEBKS R EERAOEARFE, P LT AHKEPb+Zn)/(Mo+Sn)
H5.62, (As+Sb+Au+Ag)/(Mo+Sn)H 12. 10, (FED; T A EMKIK N 63.70~137.6
(35. 20~37. 10) (ZK0503),108. 40~ 381. 60(131. 10~190. 20) (ZKO0111) M 653. 20~667. 5
(101. 6~133. 20) (ZK0402) , B fLIE LM Z 51. 00(4. D),

XEAFERE,ETEEGE L, 3 CuMo.Sn F G HFIMA, TEURARSET AN
F;1 T Pb.Zn.As.Sb.Au.Ag WHBIZE LMK, —MESLLBNE _BIREY A LFIK
KW ARBMHENTERANFREAREKT AN ERY A7 &K Cu.Mo,Sn N IR &
WHEKTEFAXERMOEE AHREFHASE FEEFAREY T A H MR ERFE .
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Table 4. Element ratios at the thickest end of the orebody

3 b g - .
Mlrs | 2R e e A Rt s R
26 0.57 0.36 0. 44 15.5 8.8 1.77 BRRBEKT A
27~29 | 53.60 63.60 | 28.40 5.6 12.1 0.54 BEREERET A
31 6.56 20. 60 9.39 39. 1 55.2 0.71 RREKT A
32~34 | 4.74 25.20 | 14.50 | 137.6 37.1 3.10 HREHERET A
0503 35 3.09 12.30 7.82 | 143.3 50.2 2. 86 AHREREEAKT A
36 3.93 5.76 5.51 53.5 22. 1 2,42 BLRREET R
37 0.72 1.94 2. 30 66.5 10. 6 6.23 BLREERET A
38 5.01 16.20 8. 97 63.7 35.2 1.81 BREFEEY A
39 2.54 8. 63 5.75 91.7 35.3 2. 60 #HREHRGT A
41 6. 22 23. 80 9. 25 63. 9 641. 0 0.10 BRERESY A
18~19 | 0.98 9. 62 4. 80 11.5 1.9 9.56 BLRE&KY O
20 4.49 | 335.50 | 10.90 | 108.4 131.1 0.83 HREEHEET A
oLl 22~28 | 5.75 | 248.40 8.71 | 376.6 156.9 3.26 BPREFERET A
29~35 | 1.23 9. 39 8.29 | 286.3 75.2 5.22 AHBRREHRET A
36 0.56 8.36 3.76 | 381.6 190. 2 2.01 BREWEET A
37 0.95 16.20 | 11.00 | 323.1 127.0 2.55 BRERAFANET A
17~19 | 0.36 0.75 0. 94 33.0 1.1 49.5 RERAEKT A
20 9.58 21.40 | 15.20 20. 1 7.6 2.63 RREEKY A
0402 21 0.43 6.54 2.03 | 667.5 133.2 5.01 RREFREET A
23 0. 45 10. 60 3.24 | 653.2 101. 6 6.43 RREFEET A
25~29 | 0.19 3.51 4.38 | 557.8 8.7 99. 2 BRREEREY O

(3) ¥# & M B B 1 Jb (ZK0402~ZK0503) , R T (R M LR S B ER A ML, #
B 2 Cu/(Pb+Zn) (g Cu/Pb.Cu/Zn H{E %8 1i#8) .Cu/(Ag X 100) b B {RZE #T ¥ &, T
(Pb+Zn)/(Mo+Sn) b K Z&F & /h, HF,Cu/(Zn+Pb) K 0. 43(ZK0402) 3. 53
(ZK0111) —11. 3 (ZK0503); Cu/(Ag X 100) & 2. 64 (ZK0402) -~ 7. 79 (ZK0111) - 15. 3
(ZK0503); i (Pb + Zn)/(Mo + Sn) ] 3 B 660. 4 (ZK0402) — 288. 9 (ZK0111) —~67. 7
(ZK0503), XEHFfE&M, g, JRF EF A Cu.Mo.Sn A4 BT & Bl B H I &, T
Pb.Zn ff G L BIZ A B, RBRET AXM £, NREP IR FBEUARFREY v E, H
AHPAGEHRSEP NS SRy ARE. B EEmbidbmeE, R EH Cu/(Pb+
Zn) HA AR Ak th Bt SRR B B R [ TR A A0 17 B 5K
33 TRASNEFIHER

RIS o BIFLRMTLAY 288 NS, 15 MonRAENBEAR A, B2 R ME FoH#Tit
B EKAET AFATOHEXEHEAE W ER TN O Cu.Sn.Mo,Co;@ Sb,As,
Au.Ag.Bi;@® Pb.Zn Hg, HETHFET ARG EHHEFRIBEE TRAS 4 HEA (L
B3, hE 3[4

D FFRTFREFETFHSETEBUERAT AR,

(2) T AR EBETH, tEHAESHEKK LB Cu.Mo.Co,Sn-(Cu.Mo.Co,Sn+Pb,Zn,
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Hg)-(Cu.Mo.Co.Sn+Sb,As.Bi.Au.Ag)-(Cu.Mo.Co.Sn+Sb,As.Bi.Ag,Au-+Pb.Zn Hg)-
Cu,Mo.Co,.8n-(Cu.Mo.Co.Sn+Sb,As.Bi.Ag.Au)-(Cu.Mo.Co.Sn+S8Sb.As.Bi.Ag.Au+

Pb.Zn.Hg)-Pb.Zn . Hg W4 # 4 1E .
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HHEET A3 A TREREERET A;4—BEFT A:5—H Cu.Mo.Co.Sn HFHRKN
¥ A;6—H Cu.Mo.Co.Sn 1 As.Sb.Au,Ag.Bi HFHBBFT £ ;7—H Cu.Mo.Co.Sn.As,
Sb.Au.Ag.Bi #1 Pb.Zn.Hg ¥R FHMKF A :8— M Cu,Mo.Co.Sn Ml Pb.Zn.Hg BFHK
BI® A9 As.Sb.Au Ag . BIH FARMFT G:10— 1 Pb.Zn Hg B FHARMYT A

Fig. 3. Factor scores distribution of

geochemical components along No. 1

(a)—Section of No. I orebody along No. 9 exploration line; (b)—Factor scores distribution of
chemical components of ore. 1—Spilite; 2—Masssive chalcopyrite-pyrite ore; 3—Banded-dis-
seminated chalcopyrite-pyrite ore; 4—Pyrite ore; 5—Ore composed of Cu,Mo, Co and Sn fac-
tors; 6—Qre composed of Cu, Mo,Co,Sn and As, Sb,Au, Ag.Bi factors; 7—Ore composed of
Cu, Mo, Co, Sn, As, Sb, Au, Ag, Bi and Pb, Zn, Hg factors; 8-—Ore composed of Cu, Mo,
Co, Sn and Pb, Zn Hg factors; 9-—Ore composed of As, Au, Ag, Bi factors; 10-—Ore com-

posed of Pb, Zn, Hg factors.

orebody.

() #HE LS L.
TR/ EFHALK T
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ELRET KRR
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Sn BFIJLEFEARIF
BUWT AHREE
BR,HEE 9 B
LKITBERY K5,
HERETANE
BRI A,

(5) BT ki
FHAHERTHWR
B &R A0
B RRBRRE .

4 THEREX

(D @it ERF
b ¥ A 4 & [ 4
WHFEI . EAE T
o KRR AT, AT AR
W= THESE LR

MBEERS. LR A2 0w R BB E S Mo.Co.Sn.Bi WEET T A4, 1
TRHKK B E S Cu.Zn,Mo.Co.Sn.Bi.As . Au.Sb WINFHFHEH K& AMLUE S Pb.Zn, As,
Au.Sb Z & BT A4M. 5] W Lydon(1989) f 45 i (Y EAR D H 45 O 1y, BELH HURER
B REAT GAS B AT Y57 R A BB RRE, Bl X eI B R BaE T IR .
(2) FERBEFERU~1 ), 7 REER, “THARSTANY KEAPRR, 7 alk¥4
S RAN EHERE  TRERNERSHE, RETEEHE% ALK —ET Lo H

© J W Lydon,1989, kI Ed RERREAHT K
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AL, Bl T IR EREETASFIFIBRATE. B KT L Cu.Mo.Co.Sn KRR H
BRERFET ARG G, B, EEM TR RO HFHRARIALIHRE. 7K
BEG~I BB TIRUMRERERER TABRB ST ENEASER S HFEFTERRAY
BABANBET AW HFTEEHIR L M THITRERNENET RN ERT Lo
WHBEABR R, ZHLETHEFE~HOR—BIT EREARE R, B, I S5 &R
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CHEMICAL COMPONENTS ZONING OF ORES IN THE ASHELE
COPPER-ZINC DEPOSIT, XINJIANG, AND ITS IMPLICATION

Wang Quanming and Fang Yiping
(Section of Regtonalization, Chinese Academy of Geological Sciences, Beijing 100037)
Feng Jing
(No. 4 Geological Party, Xinjiang Bureau of Geology and Mineral Resources, Altay)
Key words ; copper-zinc massive sulfide deposit, ore components, zonation, Ashele of Xin-
jlang
Abstract
By means of zonal succession, content ratios and factor zonality, the authors studied zona-
tion of ore components in the Ashele copper-zinc massive sulfide deposit. Some understanding has
been drawn from the research; (1) with the overlying spilite as the core, the orebody occurs as an
overturned syncline; vertically, from the bottom to top of the massive sulfide lens, the ore com-
ponents show zonation of Sn,Mo, Co, Cu, Bi-Au, As, Sb, Ag-Pb, Zn, Hg and Ba; (2) the
(F%#:4 328 W to be continued on p. 328)
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THREE-STAGE METALLOGENIC MODEL FOR
GOLD DEPOSITS OF METAMORPHOSED
FINE-CLASTIC ROCK TYPE

Wang Xiuzhang,Cheng Jingping, Liang Huaying,Xia Ping and Shan Qiang
(Guangzhou Institute of Geochemistry, Academia Sinica,Guangzhou 510640)

Key words :sedimentary source bed, regional metamorphism and enrichment, mineralization

of activated zone and orogenic belt, transformation and superimposition,three-stage model
Abstract

Gold deposits of metamorphosed fine-clastic rock type are widely distributed both in China
and abroad,with some of them being supergiant in size. The formation of these deposits might be
divided into three stages:sedimentary stage,regional metamorphic stage and ore-forming stage.
At the first stage,source beds of microclastic sediments,rich in carbon,sulfur and gold,were de-
veloped in a relatively euxinic semirestricted reducing basin. At the second stage,with the increase
in temperature and pressure,organic matters were destroyed,clay minerals disappeared,and gold
absorbed in these materials was released,and then attained preliminary enrichment through ori-
ented migration and concentration. At the third stage,due to the action of the structural-hydro-
thermal event, gold was leached from metamorphosed microclastic rocks, moved to the favorable
place ,sometimes mixed with gold from other sources during its migration,and eventually fomed
ore deposits through precipitation. Gold deposits of this type can be further classified into activat-
ed zone type and orogenic belt type. They are mainly products of reworking with a few atfected

by magmatic superimposition.
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orebody occurring on the normal limb of the syncline has not been completely disclosed in that the
chalcopyrite-pyrite and pyrite beds characterized by rich Mo, Co, Sn and Bi were not found,
suggesting that further prospecting work can be done toward the depth; (3) the massive sulfide
deposit was formed through the discharging of hydrothermal fluid from the near-surface channel
at the southerm part(south of 4th line)to a depression in the north; as a result, it exhibits from
south to north the primary zoning of altered pipe-massive polymetallie sulfide ore (4th-Ist line)—

massive sphalerite-chalcopyrite-pyrite ore—>massive chalcopyrite-pyrite ore (5th-9th line).



