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Table 1. Basic geological characteristics of typical gold deposits in northern Xinj iang
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AT % b KAy, ARG, HobHb. 3. SR, BRIBESE . UKEKA A,
FIRE 120~ 180C
PR NP R SR R IR ST A FEE I AL (D1 o) IR AR LR S s .
3 BER T B Bl ) 28 | R A% 24 TAURIEIVE BT Ve, k2 RICIR. IBEIR, AR omA . H g B b 4
g | Bes | TS | M, WA A A 0 2R 2 B R G- - SO - B RS- TN AR T R A,
:rg SR AR, B BTG, SRR, BRI ERALEE, iR
%
iﬁ W 77T RS - A IR S N A RGBTSR (Cra) THIRTE K UCE T, B2 5 T 8T Y)
e Asmom | gedUR | R BEMS AL, Wk Z EBCIR. J}M)\ WA B3R G- W R - O S A1
Aﬁjf e Pe-Hm -SRI, RS AR MR, Bk SR
o FAEE, BT 120~ 250C
PN B IR R IO 3 X AR S K R A i R R A R GER WKL (Cin) R
AR | B R AT R | B 8 28 | BUAHLE T, 0T RAZ KA G T A S A R ek T2 R R, R 2GR 3
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Table 2. REE analyses of some gold deposits in northern Xinjiang (10" *)

SWIK | F5 | La Ce Nd Sm Eu Gd Tb Ho Er Tm Yb Lu
1 23.34 | 44.15 | 17.42 | 3.06 | 0.87 | 2.54 | 0.35 | 0.48 1.42 | 0.24 | 1.65 |0.28

F/RE | 2 15.19 | 33.42 | 16.67 | 3.62 | 1.20 | 3.50 | 0.50 | 0.62 | 1.73 | 0.27 | 1.67 |0.26
[ i © 3 0.24 | 0.55| 0.41 | 0.16 | 0.07 | 0.28 | 0.05 | 0.08 | 0.32 | 0.03 | 0.14 |0.02

4 1.85 | 4.80 | 0.55 | 0.07 | 0.0l 0.05 | 0.09 | 0.01 0.03 | 0.01 0.04 | 0.01

1510 5 38.97 | 70.24 | 44.81 |13.10 | 1.91 6.97 | 1.29 | 1.48 | 4.40 | 0.47 | 3.89 | 0.34
6 | 42.13 | 78.54 | 47.07 [14.40 | 1.91 7.59 | 1.00 | 1.58 | 4.57 | 0.47 | 4.57 |0.43

7 10.27 | 27.43 | 12.00 | 2.48 | 0.55 | 2.15 | 0.32 | 0.42 | 1.20 | 0.20 | 1.32 |0.21

Bl 8 0.61 1.51 0.78 | 0.17 0.17 0.27 0.04 0.08 0.04 0.26 | 0.04

BRI 9 0.61 1.50 | 1.02 | 0.15 | 0.07 | 0.17 | 0.02 | 0.04 0.02 | 0.12 |0.02

10 | 27.70 | 63.30 | 33.80 | 5.60 | 1.82 | 3.96 | 0.51 0.60 0.23 | 1.43 |0.21

i 11 0.85 | 1.97 | 1.14 | 0.41 0.23 | 1.07 | 0.19 | 0.32 | 0.59 | 0.10 | 0.56 | 0.09

RO 12 | 13.40 | 27.3 13.90 | 3.27 0.97 4.17 0.64 0.78 1.92 0.29 1.79 | 0.26

WIE2 | 13 | 25.00 | 44.00 | 23.00 | 5.25 1.00 | 4.25 | 0.08 | 0.75 | 2.03 | 0.30 | 0.95 |0.25
Je Bk 14 0.26 0.20 0.42 | 0.08 0.02 0.01 0.11 | 0.01

3T |15 | 45.24 | 81.32 | 44.44 | 6.03 | 0.50 1.01 3.04 | 0.50

- 16 1.70 | 3.5l 2.84 | 0.94 | 1.05 1.51 0.27 | 0.34 0.13 | 0.76 |0.13

. 17 | 11.50 | 21.80 | 11.80 | 2.74 | 1.01 2.68 | 0.44 | 0.59 2.65 | 1.75 |0.20

18 2.07 | 2.64 | 2.13 | 0.46 | 0.12 | 0.33 | 0.07 | 0.09 | 0.20 | 0.03 | 0.17 |0.03

Fif &) 19 7.58 | 15.36 | 10.90 | 2.53 | 0.83 | 3.26 | 0.4 0.53 | 2.08 | 0.52 | 2.61 |0.37
BB A 0.32 | 0.94 | 0.60 0.20 | 0.07 0.31 0.05 0.07 | 0.21 0.03 0.19 | 0.03

i SRR R GGG T R ILE Y N 1—ZK39-1-10— AWK B, 2— k27— S @i PR E R A
(D2s) ZIBME; 3—ZK11-1-10— & W (B f); 4—KT39-16— FE&THUIL (B H); 5—56-4— WA EN f,
6— 56-1— B AW (NKIE): 7— KX-10— B AP IR GRITERD"; 8—K97-4— &0 A (S &M BEMKA); 9—K97-
3—IEHEE (NS EES); 10—K97-1— FH @i P ASICIEARIEL A (Dip Fr B X iR- %2 (5 5 8 K A
11— RK2— &0 A (AEBRAY); 12— X-7— T @BE T ARG SF LA (Cia) LKL, 13— w F— HEE FRa s
£ (JESCERES, wE AEE TS ; 14— G13-15-1— &0 44; 15— GR-1— B T A1k, 16— Q-12— HURRALYAR &0 F;
17— QPl1-2— & EHRAELE I A (D) ZRZ A 18— B 55— H K N HE K 4 12 o U2 77 R R 8 19—
85K s-1II-26— LM 2O TURA G S 8415 A MEBUEE 2 (D1 2a?® 2) WS MARG S, ©UEWS RALZE R
X s A 255 JRA SRR AR e R R (B SR IR R RE, 1996, 110~ 128 U, 265~ 268 T1); @ R, 1995, #r
S S0 M TR AE S R, OB SRS = m R AT e H R AR S S, B 356~ 365 T1); @ FFILIESE, 1991, H
%K 305 WUH < B 45 ) DX BRSO s SURFAE . AR BRI S RSO T 0 (RS T 1), B2 00 P57, 18
SRRESREO, & FAREWEE B A EK 305 T H 96-915-02-05 L, 25 AR R

2.2 B f BITCE G R FFE

AKX AR ARG 2 A IR TG SRR Au FEmidh. JLRAR IR 70 28 2R L
HAFPRAE (%3, B2 (X 3)): OERBURRAEIKKA-B RGN (Bld), &I
K& Au. As, 3L Cu. Pb. Zn. Ba, fiEICERSAARI L RITEWIA < X0 FRYEAR R £ 7Y
S (R/RERN) WAXE cu. Zn. Sb, HEHHE co, MMM EIMBEAKN «2
e, @BV AR S G (BEBEK) X E Pb. As. Sb. Co, AR ERBLZEN
« ZUE @PANRLR RGN (BE R A E) R E As, AR BRI g @R
-FE AR S TG (B RAR) A E As. Sb, ARLUE TR cw o B G AGE
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Fig. 1. Chondrite-norm alized REE patterns of some gold deposits in northern Xinjiang
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FMiX, PG I A SR AR X SRR R 4 K& R © FE= T B R A
W7 LS5 R IR B R A G IR, B TR SR R . R s - it A s 7 fldn b v
PRVESHIR, JLREE A A Bk EERIUY & AWM A0 B P 2 42 50130 X B 4%
B AN AR AR & AR AR L« B ST (Ba), TR REE T R A Y
KRN E Au LHAEAEICE (As. Sh ). THEIEICE (Nio Co ) M0 « g Hrek
(B 2a), X0 RN 32 25 PRI PE I R AR N 5K K LA TR R YD), @ 7= T8 )
A SRIAEE T RIE B VI RAV G IR, 2L REE 2040 B LA & A6 1 A i 4 2 4
T A A RIS T sl A TR T (B 1By, H A E TR A UK I E
Au. Pb. As. Sb. Co M) « = &k (K 2B); @ FEE= T Ll Ay BREE 1 v il R
RYNVENIR, BFE T A PRk AR TG S, 3 REE 20 A B U A b DAk £R i £
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Table 3. Trace element content for ores from main gold deposits in northern Xinjiang

SR VE | F A A A C Pb z A Sh Ni C B
w u u n S 1 o a
R | 5| K &
Fapzsia)| phAse | 1 | 5 | 5.2350 | 9.928 | 22.5 25 45 2225.0| 4.5 44 11.4 70
FR/RE | BEERRT | 2 | 3 | 5.3000 | 25.740 | 419 59 103 366.0 | 25.5 18 200. 0
FAREY | WIBLA | 3 | 1 | 0.6500| 0.850 | 1100 510 245 8.1 10.3 49 3.5
BEIRA | ) e
— A | 4 3.4000 | 1.000 45 22 104 | 6800.0| 2.6 70 30.0 300
),
Bl .
B HEH ] 5 | 1 |0.5500 | 4.900 350 870 165 450.0 | 21.5 31 200. 0
P
AR A
iy Iy RO Kegyus | 6| 1| 10000 23.200 5 42 43 200.0 | 200.0 10 370
ZFa]
MK 5L | Al AR
o | e | 7 [10]2:3790] 3.976 45 46 153 136.0 | 6.8 15 11.8
fr Rk o
i3] AYERK | 8 | 3 | 4.9396 | 3.230 62 165.0 | 14.3 9 1.2 186
Ve N
AR B
e | 0| 6| 46500 0.132 16 36 35 4.4 0.5
HIEO
VEE RS
g | 10| 2| 30000 0.060 11 55 40 1.5 0.2
BN
) TN
E SR 11 3 ]0.8770 | 3.700 | 19255 11 355 42.3 4.0 123 86.0 57.3
L A T
AR 1 12| 1 | 1.2800 | 50.000 13 10 78 33.0 0.6 107 24.0 116
Fic | PIET . 13|17 ]0.4600 | 32.470 | 32124 | 2418 | 16770 | 2539.9 | 69.8 65.0 2888
el | BT ’ ' ’ ’ ’
Jb 58 DX ek A= q o) 0.0006 | 0.059 24 12 65 4.0 0.3 23 5.3 412

O. ®FEK?2, @ZMWE, 1995, HiaiAn /K 5T ES— [ R ELER I S A I A 2Kk 5 8o 152, b g ol 20+ i
3, F 29~ 37 0, FERECRT 1 WHCHCPIME, FREMGRIRORE AE XK 305 TH 96-915-02-05 L8 A5 FR BB R}

T2 o0 3 (K 1oy, A IR TR A B R AR B DURI & < WA (A0 0K« g g
2N (K20), KRBT IS PTE RRTRER - @ PR AR (W] AR LS
HH. & (2adm) FERRSIGR, H REE AT R BRI BEAT D AR
AT M L BORE R AT LR (B D), AT R A RN E Au.
Ag. Cu FZILHEMABITL, Hl™ SRRSO A S IR, Bhah, bk
PUARD A G (M8 47 2 e 5 5 REE ARSI EL R 2B T S0 e W] S ) S ek
H- RIS ARE R R (BFPER . ARSI, e REE A R S AR R e S
B, A RO TR A B O R TR S DA A S T, RO TR e
(RIS E - e AT DI IR S Wit (s sl BUEAIOG, SnEAERTIR, Bl 35 4
EIF RGN R KA REE 70 A BB A B LRACRE, 108 MR o 3 o0 A 7
ORI Bl 5 ™ R A e e s B A T R B TR RIS B Te 3w R AAR X
B, R T IR T A LA T A AR AT IR R R T I R TG 3R e T LU
TRk, WA LR .



Hro o Ha Wl JE R PR S R G T T R A B R A S A 303

10000.0

10000.0
MIOOO.O B 1000.0
.H.
® 100.0 100.0
ra|
= 100 10.0
=
E[\E 1.0 1.0
3
or gy 0.1 |
. : 1 1 1 1 1 1 1 1 L L
AuAgCuPbZnAs SbNiCoBa AuAgCuPbZnAs SbNiCoBa
10000.0 10000.0 |
c D
#%1000.0 - 1000.0 [
.*.H.
¥ 1000 | 1000 |
x|
:\'3 100 100 | 3
Tv
S~
og 10 10 \ 2
#* 10
01 [ 1 L L 1 1 1 1 L L 0.1 [, 1 L 1 1 1 L 1 1 1
AuAgCuPbZnAs SbNiCoBa AuAgCuPb ZnAs Sb NiCoBa

B2 LR B R A RO T 2 4

Fig. 2. Distribution patterns of trace elements in ores from main gold deposits in northern Xinjiang.
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DUBMLZ; B KIS0 1 87*S M 1. 0% ~ 10. 5%, B0 HL s HERIR BAT AR IRAT 55 382 K
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3.2 HROWIRIMEIFALZE (3R 5)

MTBCEE B IR A B 23 0 PR (R A [ 32 R KRG, St R4 28 P A (4 AR — 3, /P
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Table 4. Sulfur isotopic composition of main gold deposits in northern Xinjiang
. N w 84S /%o
syt KN WEH 9 FE i
Sk S e HH T Iil %l’;jﬁi
Fif 5141 R 15 1.0~ 10.5
AL AR 2 7] 7K L i O TR, REEERYT 6 1.6~ 3.5 2.58
PR W . N 5 0.1~ 2.3 1.56
I B Py EZ e OR) R 2 - 3.3~- 0.3 - 1.80
AR 7 Bl pE K ® R 1 - 0.6 - 0.60
A R e Y [TE VSRR WEE . B 11 - 6.1~ 1.2
AR AR Y Hig® AT 4 0.1~ 12.3 8. 60
VeE il 55 ski21 WY, WS, T 14 - 0.3~1.7 0.90
P i 5 35 © WA, BT VBT 14 - 1.3~ 6.3 4.60
o T S R0 R, HE 6 0.7- 2.9 1.63
O. @M% 2 GOFEAOEEMFELEE)R, 1993, PEET K P, 538~ 51 0 SRR
FK5 HERILTBEL S EH IR AT R AL 2R 4Lk
Table 5. Lead isotopic composition of some gold deposits in northern Xinjiang
R FEEL WEw4) 206py,/204ph 207py,/204p 208p1,/204pp u
e R0 5| BEERET. ERET | 18.146~ 18.174 15.534~ 15.583 37.930~ 38.088 | 9.111~ 9.456
MREHINO | 2 A 17.954~ 18.100 15.445~ 15.528 37.063~ 37.968 8.3~ 9.0
Hig® 3 AT 18.311~ 19.565 15.032~ 15.848 38.360~ 39.865 | 8.319~ 9.765
R ])013] 3 W, A 18.541~ 18.629 15.574~ 15.671 38.394~ 38.805 | 9.400~ 9.581
By 7551 4 K. A 17.988~ 18.785 15.032~ 16.011 37.854~ 39.248 | 7.920~ 9.896
. BOHRT . Rk
i 55 ) © 19 \{§/)A . 17.854~ 18.283 | 15.466~ 115.633 37.644~ 38.082
P& B

OR%E 3 @OE2; FAREE

4 BEREIRE

IR LA X% S TR e PR A A S AR AR A By (R 6), IR SRR IR
1) (R A AR 18 73 2 S T WA AR AR A (BT A R /R B R AR 5 ) AW K > N

XS M g™

K" <Na'.F <CI. &ca Hca” > Mg .

W B3 EY HL,0 MR, e - IS AR A B A (AR e ) B K > Na* .
Cl . & H.0. & CO, H co,>»co NEHE, ASkBEN (

& SO

F/Cr AT, co.> co Ml T ILERMAEH™; WIS P)ar mAss
RGN (BON/R. ZRAEEKE) WENa' > K. HE Mg™ 55 ca™ .

7. F/Cr
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Table 6. Chem ical composition of fluid inclusions in quartz from main gold deposits in northern Xinjiang
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A STUDY OF METALLOGENIC GEOCHEMICAL CHARA-
CTERISTICS OF MAJOR GOLD DEPOSITS
IN NORTHERN XINJIANG

Liao Qilin"?, DaiTagen’, Deng Jiniu’ and W ang Junsheng’
(1 Department of Earth Sciences, N anjing University, N anjing 210093;
2 Institute of Geology, Central South University of Technology, Changsha 410083;
3 Beijing Institute of Geology for Mineral Resources, CNN C, Beijing 100012)

Key words: gold deposit, ore deposit type, metallogenic geochem ical characteristics,

northern Xinjiang

Abstract

On the basis of m ineralization m odes, basic metallogenic features, key ore-controlling in-

dicators, relationship between m ineralization and its ore-form ing environment, the primary

( F¥%¥2314 U1 to be continued on p.314)
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and NNE-trending zones. The gold deposits w ith superhigh-grade ore are located in the inter-
sections of the two sets of zones, where the frequency of P-type pyrite is higher than 90%,
the average value of therm oelectrical coefficient of P-type pyrite is higher than 250uvV/C,
and the dispersion of therm oelectrical coefficient of P-type pyrite is lower than 1.5. These
characteristics indicate that the superhigh-grade gold deposits were formed in the confined
tensile faulted zone under the conditions of lower tem perature, higher content of As, Sb and
Te in ore-form ing fluid, and insignificant variation of tem peratues and com position in the flu-
id. The abundant gold was derived from Guojialing granodiorite through the ore-form ing flu-
id. Metallogenic location was close to the channel along which ore-form ing fluid m igrated up-

ward.

(#5306 71 continued from p- 306)

gold deposits in northern Xinjiang can be divided into seven types, namely epithermal gold
deposits, altered rock type gold deposits in the ductile shear zone, m icro-fine-grained dissem
nation gold deposits, supergene and structural-altered rock type gold deposits, metam orphic
hydrotherm al type gold deposits, auriferous quartz vein type deposits and copper-gold assoct
ated deposits. By means of analysing and com paring these typical gold deposits in such as-
pects as REE partitioning patterns, trace element content and their partitioning patterns in
gold ores, sulfur and lead isotopic com position and com position of quartz fluid inclusions, the
authors deal w ith their metallogenic geochem ical characteristics. In the light of their metallo-
genic geochem ical features and basic ore-form ing background, the authors generalize these
gold deposits into four im portant m ineralization series, viz. low-tem perature and supergene
gold series formed in some lateral districts beside large fractures in the island arc, gold series
hosted in some ductile shear zones related to dynam ic and metam orphic environment, m iddle-
high tem perature and m iddle-hypogene gold series formed in some orogenic belts, and copper
gold associated series formed in Late Paleozoic marine volcanics. The authors also consider
that a large-size gold deposit is often characterized by some special preferential m ineralization
conditions, and metam orphic hydrotherm al type gold deposits have some specific m ineraliza-

tion features.



