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Abstract: The Xilekuduke porphyry Cu—Mo deposit is a concealed deposit discovered in the northeastern margin of the Junggar Basin,
Xinjiang in recent years.In order to clarify the mineralization characteristics of the deposit, construct a prospecting and exploration
model, and guide the exploration in the mining area, this paper focuses on a systematic study on the geological characteristics of the
deposit. Using the study of mineralization characteristics, alteration characteristics, geochemistry, geophysics, and distribution of altered
minerals, a prospecting and exploration model is established. Through field geological surveys, geochemical and geophysical exploration
and research methods, the mineralization of this deposit mainly occurs in the Early Carboniferous granite porphyry granite diorite and
contact zone surrounding rocks. The deep granite porphyry provides the sources of mineral and fluid. The fracture structures caused by

the northwest and nearly north—south faults and rock emplacement in the mining area are important guiding and hosting structures. The
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main ore—forming elements in soil have zoning characteristics, and geochemical anomalies, mineralization alteration, high —precision low

magnetic anomalies, and induced polarization anomalies can delineate altered mineralization bodies. The elliptical alteration of 1~2 km’

delineated on the surface of the mining area is often accompanied by alterations such as limonitization, fine —grained silicification,

sericitization, clayification, chloritization, epidotization, and hornfelization, which are important prospecting indicators. The established

mineral exploration model has reference significance for the exploration of porphyry copper molybdenum deposits in the eastern Junggar

and the porphyry deposits in the Central Asian Orogenic Belt( CAOB) .

Key words: porphyry Cu—Mo deposit; deposit characteristics; prospecting and exploration model; mineral exploration engineering; Xinjiang
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Fig. 1

Tectonic location(a)and regional geological map(b) of the Xilekuduke Cu—Mo deposit
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Fig. 2 Geological map of the Xilekuduk Cu—Mo deposit
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Fig. 5 Comprehensive anomaly analysis of soil( rock debris) measurement in the Xilekuduk deposit
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Table 1 Statistics of geochemical characteristic parameter values of rock debris samples in the Xilekuduk area
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FHE P
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Pb 1.3 13.5 15.2 14.6 14 1170 13 20 0.8 0.85
Zn 14.2 67.7 72.2 69.8 69 2130 33.5 95 1.06 0.46
Mo 0.09 1.02 1.11 0.99 1.04 145 1.03 1.8 1.79 0.93
Ag 0.016 0.067 0.07 0.065 0.067 3.78 0.036 0.12 1.16 0.52
As 1.3 11.1 15.1 11.1 12 13680.4 68.2 25 3.44 4.51
Sb 0.11 0.66 0.73 0.65 0.68 23.9 0.52 1.1 2.16 0.71
Hg 0 1 8 8 6 235 6 20 0.63 0.83
Au 0.2 0.9 1.1 0.8 1 968 6.2 2 1.33 5.51
Bi 0.05 0.22 0.25 0.23 0.23 22.2 0.26 0.3 1.4 1.05
Mn 76 824 859 839 840 7130 270 1100 1.48 0.31
Ni 3.2 21.3 22.8 21.4 21 237 9.9 30 0.91 0.43
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Zn 95 0.49 91 148.90 352 1.57 0.46 24.79 0.72 el 1.68 100
LRSI 7.63 km® 4B Y NAP:28.60
¥ :Hg Au JTERHAH 1077, HA 1070, + FoR T IEHE
e > Al Az o4 . = bEpF L
FFE 2 AE M rE AL W 58 A KOS MR 4.2.3 1125 000 SH ERE ST 7 45 4E

fiE, F AT 9401200 5 15 H 110071200 5 45, %
A0 8.77% 7.71% o 2 S5 0943 A 5 HL R Y
ATYETEE K, W SR TR — B, S R N 42 R B
ARG

A DX R Sl B S R AR A R ) SCA AR
il B R A O, S AR B S TRTRRAE 9 T 174 S 4R
FERFNTE S B B 45 S BoR , A 7 H oo i TR R
A RBAAAE — B B K 5 ) v = A T R
RA

i 0 V2R e M X P 3 R LA R b g
PR AR A 5 e L DX R AR [ DX N A 4R A
HRYI DB R XA RE S TR AR AR A AR
HIRA K, RIS RIEA, WA 9 AR
DX, H FHAT T X R S B R 5 (ML) FTRE R 53
Y (M2) AU, B v ) 3E PG 0 R AR S B R AR
(7).

AFFE XA TR S 7 (M) JEZS HE BB, B 2R Ve

HE e oz A 8 < B IR, SE ] B AEARAT 6000 m, & 1000~



542 % 5o

LA A AR SR B PR B L R S 4R B AT 1475

oooooooooooooooo

oooooooooooooooo

Kl o i ZE AR e SR AR DX 3B IR FE 3 5 20 AP (1 10 000)
Fig. 6 Plan of abnormal IP and apparent polarizability in the Xilekuduk Cu—Mo deposit(1 : 10 000)

1600 m, T H# TRIEIL 1000 nT, 575 H ZEHS va AR HH
K, FEERSE (M2) LSRR, B2 800 m, 5
HIREIE 1000 nT XN AN K 58 E TR G A,
Hh R B A A A BH A 7= A, v T A R A
X, & B WML, Ry b R R, A A
feAett s Rk m R (7))
43 KELBIRMZH HiE E

W BT R R AR A SE I MR A
Yo A R SR B i SRR, 25 MRk 4 PR R
SR SR Y o B 0 A iR e K
Jer SRS TARRI0 UE F ALK

PP AP ORI A R, BES T B A Y B A
WER A, MWAE S e R Ak B 48 e Ak e Ab
PRI E s Ak, R A F R Ak,

AT Matl, BHE X ARTREE Ak
AP AL P U B e AN RE A J (181 8) o
AN, 3 5 A BB AR TR AT A D R e A FAE B
e, PamA s ka1,

5 RS ST AR A

5.1 BRERE

T S il 5 2% P B R Tl AR T ) A
YIRS IR TE , A A X B B 1 (&) 7
B AREWT

(1) F WA ™ T R R AL Gty A AR B
Pili 25 i AR 7 B (TP B At ), S L R P A
B AERIN (BE) o b R AE R o 32, BN
/3= T



1476 Hy K i IR

GEOLOGICAL BULLETIN OF CHINA

2023 4F

BT R (O
o

Pl 7 A I e DX R FEE D0 S5 3 A S5 M ™ 1 A e ]

Fig. 7 Superposition diagram of high—precision magnetic survey anomaly distribution

and limonitization distribution in Xilekuduk deposit

(2) W 24 R TE 44 185 58 VD IF A A b i o 1R
CAK) R AR B AT/E AR

(3) AR W I B, b3 1 ~2 ke M IRDIR
WEN A AR BRI FE RS b - =
BEAL RG-SR A gk A fk, BA KB M
k.

(4) T b, B R b5 A 2 Ay, DA PN 1]
AR B () BRCA b — i B AR B
BRI BE S ALET R AR A3l R (4 k) B
R LT T 5 S B (0 28 B A Akt , i 30 9 etk
WAL & B T EA e A oMby v .

(5) Hb3k Yy BEAE 5T R W], 1k X B A b ] IR
file JR) 1Ry v i Al BRI, B BE e il AR X HL A
TR LB 2 | R AR A 3T

(6) HLERIL 5T 2 B, WK~ F Cu . Mo, Au
M Sl X, SRR B R A O W B A Cu,
Au Mo JCE 55 XN, 25 1] 15 Cu Mo &
Wi B E A B SWRAA B ke R

I\
H o

52 Ry EIEEER
TELEA W0 PRIEAS H FURRAE () LA L, 20 B
B AR B2 G W AR IR S, 3T A R R

BT A | R R AR S 0 A5 R B I i 4 A ot
YR BAF AR bR A ST A M PR T B e A A
PR ZR B B AR (18 9) .

WK F 27 T A6 1 I A T B B 422 fil iy
DA o6 S e A %) i B K 20 ok 2 R R SR 5 R D
=y NP a = R et = e s (AN 2R 7 T
A= STTVEINE STV Rt i g 1 7 oy N
F fality A R R BROIR Ak, 0 AR R R B A
At 7 5 5 SN RS AR BE K BT D A R D
R E MR Ak (RO R4, 57 7 A2k 2
o s R VR R T E A=/ i LTI N3 VAP R 1 3 L
P S BRCR 7 R BB AT A 32 A o S THTE 2
AN

FERAH ICE Cu—Mo—Au 575 Al i 3R 4 FH )
TSR WA B, Cu—Mo —Au 5 75 V5 V1 Fl i ad
600 m, T PRAL I AL A 57 8 R P4 G A 1000 m , X
IO AR e BEL 3 e Y, 2 0 2 A e I T R
Wb (E 6) . I ERY B R R T R
W ICE Cu—Mo—Au E‘rﬁ?@@,%@'ﬁﬁiﬁﬁf%ﬁg
FRTEER 1) ZR VG P SE e

6 45 i

H 5 X i B P AR S B B PR BEA T A PR B | M



Fa2EmoM

LA A AR SR B PR B L R S 4R B AT 1477

89°12'34"E

89°13'59" E

46°49'49" N

46°49'04" N

N

(o] =4

FRAL

et

® BIEENL

© \/H®T I
FEAk

@

® RMEER

o E®

[Qmms [ |FOEKE [cpf|musa [ 5 | mks
R [ reen [FIEEER IEMARY O MREY LG MASS

K8 A e se T DX A AR ) S AT AR AR ]
Fig. 8 Distribution frequency of altered minerals in the Xilekuduk deposit

BRPIPE M BR AL 2 A il AR 5 W R AR T 5T, S AR AT
B AR

()AL T ZWAF TAE R BEA —ER IN KA N
Rty BB v, iR 1 T 5 1A i A A8 B B
FERINR S e AR AE R A A 5, TRAR B AE 5 B
PRE AU AR 8™ ) S5, 5 X AR AL G 1] i g b
[ W 5 S o AR AR AL 5 | R 1 2R B R T A S A R4
W

(2) Feih L R B i F 0 i 45 2R REAR 47 3b S ke
AR A bty B AL PR B AN L

(3) MR Ak 2 b Bk ) B 5 R, U T R
HA Iy P, S0 3 R A foh A2 56 S5 REAR el [

D Jemmcs [ BEREE" [ mwns
—E

WA AL AR T

(4) M2 1 ~2 ke A [BEAR O 9 L 649465 Bk A
(AR AN Pre S 2 (AN T ok LN SF S N SR L
Fa A A i R E PR

S 3k

Xu X W, Jiang N, Li X H, et al. Tectonic evolution of the East Junggar
terrane: evidence from the Taheir tectonic window, Xinjiang, Chinal[]].
Gondwana Research,2013,24(2): 578 -600.

Xu X W,Ma T L,Sun L Q,et al. Characteristics and dynamic origin of the
large — scale Jiaoluotage ductile compressional zone in the eastern
Tianshan Mountains, China[ J].Journal of Structure Geology, 2003, 25
(11):1901-1915.



1478 My B IR GEOLOGICAL BULLETIN OF CHINA 2023 4F

pJ(Q-m) nJ%
2000

1500

1000

500

Cu/10° Mo/10° Au/10”

650 25 15
() /

520 20

390 15

260 10

130 5

FrE/m FRiE/m

— 800

800

600 600

400 400

200 200

100 m

©
X B s R i
b e B e
P9 i 2T S S B 25 e S A AR [
Fig. 9 Comprehensive prospecting and exploration model of the Xilekuduk Cu—Mo deposit
a—0 WIRE DRI P 3 AN L BELAR 2R s b—0 WD HRE AL TR B B 4 2 o—0 IR B T 1 —IRAR AR LB B 2

2—HhIRAL 2 S 2k 3— R WK 2 BE I SR D 5 (1R  4— A Sk BE 2 5—IE I N 6—TE KBRS 7—W R4 8s—HEAL;
9— R BRI A 10— 14 11—H AL (IR OLA7) 5 12— i Al 13—l fLAr B K2 %5

6 ‘SK‘7

-
B

13




B2 5o

LA A AR SR B PR B L R S 4R B AT 1479

Yang F Q, Chai F M, Zhang Z X, et al. Zircon U—Pb geochronology,
geochemistry, and Sr — Nd — Hf isotopes of granitoids in the
Yulekenhalasu copper ore district, northern Junggar, China: petrogenesis
and tectonic implications[ J].Lithos,2014,190/191(3): 85—103.

WERTC, AR, WS, SF BT 2 B A ) R S AR R R s IR AL
FRIE[]). W5 5145, 2012,36(3) : 344-349.

HZE R, IR G, I, S A0 T8 BR TR B JR B 0 1) b DA 3 SR
5B HLHI 1.5 A 53R, 2009,25(4): 713-737.

SRI7 i, T VAR, U 25, S5 A 1 2 S T 5 AR M BR Ak 24 R AR Bk
R )) B3 T, 2012,30(1) : 40—45.

R, 2, R, A BT ARt A AR A T 1) A R () —— S i
FEBINCE T SBR[ 1.5 41441, 2006,22(5) : 1077-1086.

M, L7, Bhile, 55 VG RO B 22 AN Fe BEA AV 60 PR A A
I J]. M SR, 2012,48(2) : 274-287.

XA, W%, T VA A 1 PR AR ST AR A DX b BR P 3 b R AL 24 S i o
HE -5 A R [ ) B 5, 2012,30(1) : 4651,

T RA), E Mg, AR, R 2 DX A 9 A S R R
BEA Y AR AU 5 b 3R Ak 2 RRAE [ J]. Ml 53 412, 20094, 28 (12):
1840—1851.

T R, E 50, E R A, S5 B A ) A S B TR B RS R
2 5 R 2EFRAE [ ] HUBT 3R, 2009b, 18(12) : 595-597.

TeRA), EEA, E RN, 5 B A0 AR s A XA SR AT
K H A U-Pb AR MTENE[ )] 54 2 47,2010,26(2) : 449-456.

Je RA, E AL, kL8, A R A ) A SO AR RS DT Re—Os
AR S TR X[ J) R HLITE, 2011,30(4) : 635—644.

T R, AU, T A AR 8 A 0 2R A v 5 R B PR [R] L 2R AR A
KB ) BORIRIRT [ ] 45 2 41],2015,31(2) : 545554,

JRG, BT, AR, A5 R R AL S 1Rl b X e B i A IR X
S S5l N PR B A 3 T S [ MU AR, 2021, 40(1) : 58—70.

B BRSBTS, A AR VLD T B AT A B R X £ 4 )R
WA TR )67 R I, 2009,28(2) : 109-119.

W SRR, XS R, ARG, A5 T AR U T R B T L i DXt B AR AT A
SR LURE 8 — 17 V5 7 o DXk A b T 361 A 61 [ ). e 3 R,
2022,41(2/3): 374—387.

ZEriw, 7 R, EAR, S AR RILARPAG & 43 X A5 ™ i s
FFSE[ )] BT, 2002,20(4) : 302-308.

22 50 B SRR AL A 3 1 5 T M R AT o R 2 B b T
5 b ERY B 7T i 5 S A, 2000: 1-194.

R, PRI R, NI, S5 R Ay B R AR T R A A Rl
AFHFAE] J] .4 A 243, 2009,25(4) : 777-792.

T, BT BT AL 3 e Tk 5 BT ). b BT 2, 2006, 80
(1):23-31.

T, R, AW K a0 ER 5 il 8 55 08 U5 A DG i B i
R[] A AR, 2008,24(4) : 743-752.

TR, EOhe, T RA, 55 B b 50 A 80 2 460 v BRE A A 40 7 PR A
B B SRR AR ] BB R, 2010,28(4) 1 393—401.

TR, EOiht, R4, 55 1N JR AU A ) P2 41 v 30 5 40 4 4 DR b
J 5 I AR ] 5 A 21, 2009, 25 (4) 1 944-954.

AR ok i 26 LA A T b DX A A A A [ R)A (B4
JE A7 ST A e, 2006.

FAR K, A5 B A LA A T X A A T PR A R [ R) AL
B M BTRFFE BE, 2009.

TV, T, 2R, 55 BT R A8 3 LA AE I 5 e 23 VS R PR N b o
AR L——LUh E BT R 28 R BI] C) /4 2 A 2 5 Bk 2l ) 2
BF145,2010: 595-618.

TR, B, T AR, 45 B & 20 A ) B T X A R A R
KR 2 L[] M 2431, 2008,82(2) : 221233,

FEA, EIM, T AR, 55 5 A ) 2R A 5 AR 0 R b JBRRAE 0
PR 78 98834 5, 2010, 28 (4) : 370-376.

T 4, BN T, R A, 55 i v B O B 1 b o R A S i 1
JALJ A FRHLR,2010,29(6): 956—971.

U4, B, A A ot 2 B 7 1 A S R 1 X SR B RRAE
I N X I — I Rl 1 v 3 T AR ) A 2 [ ] 55 A 2441, 2016, 32(5) -
1262-1282.

kAR, Tk, TRk, A T 2 LA PR S A R R B RAE )] B
FEARE THE,2011,11(4): 705-709.

kR, RSB, PN B, S BT IR M R SR BT R 2 R g s b X i A
BRI RRAE R 5 X)) M BTE 3R, 2019,38(9) : 14311442,



