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Fig. 1 Geological sketch map of the No. 1 mafic—ultramafic complex in Tulargen, Xinjiang (modified after the 704 Geological Party,

Xinjiang Geoexploration Bureau for Nonferrous Metals)

C,5—Mid—Upper Carboniferous dacitic tuff; Q—Quaternary deposits; yv—granite—aplite dike;

ym—granite porphyry; ap—andesite porphyrite ; B—diorite porphyrite ; poo—hornblende peridotite
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Fig. 2 Geological profile P—5 of the Tulargen Cu—Ni—Co
deposit (modified after the 704 Geological Party, Xinjiang
Geoexploration Bureau for Nonferrous Metals)
1—Mylonitized crystal brecciole ;2—Hornblende—hypersthene peridotite ;
3—Hornblende peridotite ;4— Hornblende pyroxenite ;
5—Gabbro ;6—Diorite ; 7—Felsite porphyry ; 8—Plagioclase aplite;
9—Geological boundary fault, measured and inferred ; 10—Facies change
line ; 11—Serpentinization ; 12—Argillization ; 13—Pyritization
14—Silicification ; 15—Pyritie—sericitization ; 16—Limonitization ;

17—Attitude ; 18—Cu—Ni orebody and number

100~400 m, AR 400~740 m (K 76 2 FE i), S BRAE i 310 40K,
B XOF T E AR 280 m, MR 1] R R AL AR 5 TR T LA S AR R
REEKEFEERR BT ERAAA (B 2), 76 BCA R A R
Tk — 2R

Ak R AR TR L R Oy aCa b BN A A
b BB SRR R WAL A 1 AR H
£ DN AORE 25 | i DA 7 2 VRIS W 2 1, Jm 3 K 2
W #E T S AR RS B AT & A A I AR AR R R
it AR SRR, AR, MO DL SRS £
(Fo) N & ,Fo &1 M 82.0%~84.9%, Ni & 1 i & Mt 41 7 1Y
Fo fEIG MMM, &H#HK 0.11%~0.18%, X&H K N5

sl
1nn

2 AN HOD B 000 200 1D jE00 CEI0. 2l0n gEgn

P 3 BERLRARET X P—5 2R Ml L 0 3% ) T
Fig. 3 Magnetotelluric (MT) sounding section along line P—5

in the Tulargen Cu—Ni—Co deposit
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Table 1 Contents of ore—forming elements (10~) in the
Tulargen Nos. 1 and 2 intrusions

5 ES Co Ni Cu
4TTW-1 MRS 34.76 3.87 53.20
4TTW-5 MRS 26.22 3.53 48.87
4TTW—4 MRS 46.80 21.05 92.78
T801-26 M A 127.74 927.47 487.71
T801-95 IR 25 66.78 582.54 69.28
T502-81 NS 25 76.32 1600.22 42256
T502-16 WA 109.68 816.99 173.85
T502-18 Mok & 112.49 925.56 211.99
TS02-19  MEA NN A 66.072 411.12 32.11

T1201-34 1IN 2 158.47 1718.70 634.30
T1201-64 WA 222.26 3245.95 2493.49
T1201-80 WA 145.73 1919.83 1213.08

4 W AT Y INE IR AR

W A0 Y NG SR B R
ey, AR EEBG TR N Cu NI M Co, Ni F
BV B AR BRI B W B SAETE D DL ]
ZAENMIE XA TS T, Co LM B8
B RAETE, —#9 Co LIERE 0T AETE , 3 — 304y LA R
) 4 B A TR B8R0 SRR FIRE B e R
BRAT S U AL R W WA T RE R BRI kL T B /D kL
JERTIA 100 wm , H 55 F08 0UE 10 19 3% 4 BR FiR Sk, i w] W
PR WG K NG B R R LS R WY W T B
B th LB AT IR A £ 1 SR Bk R R R S
BT R L

WRAG AR e TR & (£ 1),2 5 A EBELTN
MR R R AR, H o 1 B 2 SRR —
WA S AL ™ W U] NG Cu 55 0T I 3R 76 A J A0 0T
R 25 25 R A S A B i o AR ) B A T I, 1
SEEAAET I, Ni/Cu WIEN 1.3~12.8, F¥IEN 4.6, U
Ni 7 6R E, Co Ml Ni FAHICRECH 0.92, BARLF 17 IEAH G
KFR, TEBR B RIRE &R S50 W 25 i Co LAE M &
THARIALE B YRR Fe NI BT, WEA1WLUFE
R TR i BN A A O S IREXRAK,

5 A fLsARFE

IR RAR 1 55 (3 2)S10, & it SR BAE (36.58%~
45.82%) , P& 1R 42%, B AR (0.2%~3.8% ) FIK Ti &
AR, TiO, M &l 0.76%, “FRHEN 0.52%, ALO, &
ARG, S & 5 8.7%, K,O Al CaO & WARML, 4351 K

Ti0,

10Mn0 10P,0,
Kl 4 BEHRAR 155K TiO,—10P,0s—10MnO K&l
OIT— R IS RLEE XA ; OIA — K7L IGHME X R A,
MORB — 7 A KA IAT— BB X als
CAB—H5 ik 2 i A
Fig. 4 TiO,—10P,0s—10MnO diagram
of the Tulargen No.1 intrusion
OIT—oceanic island tholeiite basalt; OTA—oceanic island alkali—basalt;
MORB—mid—oceanic ridge basalt; TAT— island arc tholeiite basalt;
CAB—calc—alkaline basalt

0.13%~1.52%F1 1.82%~5.82%, “F-IIME 5351 K 0.59%F 3.8%,
BARA | SEARE . MgO & H 17.5%~29.9% ,Mg#t N 69~
81, FBIMHN 76.7, m/f LAH 3.1~4.8 " FIME N 3.9, )8 T 8 B
Stk S (B R RS m/f>6.5 BRI RS m/f=2~6.5
JE RO IMEA m/f=0.5~2 (BRI m/f=0.5~2; E B
SRS m/fc0.5?), IRl Ah T 1L e LR Bk - B Rk T A
LA 0 [ 28 SO R X B B L A DA S R RS A —
MO A - K- KO &R 0.23%~0.59% , TiO, &
TN 0.06%~0.82% , it B & He vk FE B2 A RE AR TH 5 M) RE
FUE R R I 5 R R M AR T O AR AL A A AL AR R AE
BEP A A (A NN 5 ) & ALO, Fll CaO 43518 3.1%~6.9% 1
1.8%~4.7%,TiOs H 0.14%~0.26% , J 3% 2% 55 03X — 5 4 43 Al
HIEE Rk — Bk A H 2N AR R Bk BE el . WA Ak
2R FRER ARG R AR R T e R T Ay AR AR
TR — BB A 1) Si0, A%, AHH ARM K
file W € A A 0K I PR R BRI A Tio, —10P,05—
10MnO = TS0 fb 4 43 11 AT L 5310 HL R kg 3 5% (11 4) , A
w KB I T M X B XN A B R B R B X R
X3, 2% B IR K AR 4 1 02 P 5 B B i 25 o SR v Ak 1
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Table 2 Petrochemical composition (%) of the Tulargen No.1 intrusion
T801-26m  T801-95m T502-191m T502-180m T502-163m T502-81m  T1201-64m  T1201-34m  T1201-80m
MRS DN VA IR MoV & VEAHIES IS E OMEORRE NS MRS
Si0: 43.31 45.01 45.82 43.09 41.49 43.01 36.58 38.63 41.44
TiO. 0.62 0.65 0.75 0.42 0.31 0.76 0.32 0.35 0.49
AlLOs 9.39 10.78 11.65 7.63 7.33 11.01 6.18 5.54 8.69
TFez0s 12.33 10.48 9.79 11.95 11.61 14.3 16.92 13.57 13.57
MnO 0.17 0.2 0.17 0.16 0.17 0.14 0.16 0.16 0.17
MgO 21.54 19.47 17.57 27.03 28.34 17.49 28.15 29.89 23.52
Ca0 4.54 5.25 5.82 3.84 3.08 4.13 1.82 1.85 4.08
Na:O 0.9 2.54 342 2.35 1.32 1.64 0.06 0.16 0.36
K0 1.52 1.26 0.4 0.33 0.34 0.85 0.13 0.3 0.18
P05 0.09 0.11 0.11 0.06 0.07 0.12 0.05 0.06 0.09
LOI 5.16 44 4.53 3.15 6.03 6.62 9.14 9.24 6.61
TOTAL 99.57 100.15 100.03 100.01 100.09 100.07 99.51 99.75 99.2
Ni (10%) 582.54 927.47 411.12 925.57 816.99 1600.22 3245.95 1718.70 1919.83
Mgt 75.87 76.98 76.36 80.28 81.46 68.77 74.97 79.86 75.73
m/f 3.44 391 3.47 4.57 4.83 2.98 4.33 4.82 3.12
M. F 222.60 175.15 153.64 238.23 211.51 239.78 302.64 264.43 248.69
M/F 4.21 4.19 3.92 5.54 7.25 2.72 5.62 7.03 4.67
T Mg™=Mg”/ (Mg*+Fe?) ;m/f=(Mg”+Ni*)/ (Fe* +Fe"*Mn™) (#f 5 F =12 |
W, BA D 1) 5 B 2 T A R A Ha -
TR EE B — B B 240 S NG T Mg 7 B 2000 ‘
I R EATERR SR W45 A D G Mg R Y 5 10 .
ALLHE R AR TR O R N R SR, AR DR T stoL
Haughton 15 %0 BT P W B B BB ALIE =
M R Gy, PR T R AR A e AN, — AT SRR T % aal
VA% LT R S AYRE I R/ IV BE RN - [S2] 1 R/ _
XREEA Nis AU TE NN, BIEH NG T Mg, 1 Fe e
(5 28, B8 B BELKe 20 5 S 10 4L 55 0 R B % e o .

TRHISE R ,MF #8441 Si Al Fe Mg.Ca Na K 7 #ioC &R
Y J - SVBCR B 100 B, Mg J5L T80 Fe J5L 80 43 Ly
Fe B, ARG SRR S NG AR B G il 26
(B 5) s ME 5% A 8 PR B2 AT B (4 1 A DG
— 7 T U P 2 SR S R U O 30 T | G
BT, BB AT NI SRR — A TR T e
PR i AU 0 B 4k A A LA A v LV T T RE M g
P3E 5 R IR A R IR B R R e ARG
FeO (9%~13%) 1EE A2 TR A 0% B 58 R U = 1 FeO
i AR T A R AL 1 R AR

6 Fi 10K SR LR M ER AL A Rk
HRA PRS0 AR VA R i 0 £ T8 3 40T (3% 3) , R ER

Bl 5 BHRR 15364 K MF-Ni i
Fig. 5 M.F—Ni diagram of the Tulargen

No.1 mineralized intrusion
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Fig. 6 Chondrite—normalized REE distribution patterns for the Tulargen complexes

(the sample symbols same as those in the Table 3)
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Ce Rb Ba Th U Ta Wb La Ce S Wd HF Zr Sm Y Pb

& 7 EIRLR AR A R G e o0 2% W0k 0 &g (52 2 1 2 25005 McDonough, 1989, FE i 5 24 FR 53 4 AH A )
Fig. 7 Trace element spidergram for the Tulargen complex (primitive mantle data from McDonough,

the sample symbols same as those in the Table 4)
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Table 5 Comparison of trace elements between the Tulargen intrusion and various types
of basalt and Kalatongke intrusion

REREPR LIRS R Xils R ZEls SIS Nl 2 Sa ik HURAR 1A

Ti0/10 15~32 0.75~2.23 0.54 ~ 0.99 0.7 0.21 ~0.94 0.32~0.76
K:0/107 0.66 0.14 0.4 1.06 0.81~3.28 0.13~1.52
Na,0/K,0 3~6 10~15 4~6 2 1.26 ~2.01 0.12~2.17
Rb/10°° 31 02~5.0 3~10 14 10~ 40 3.1~42
St/107° 350 70 ~ 150 100 ~ 200 550 57 ~150 19~ 165
K/Rb 176 1000 1000 400 ~ 500 415~731 297 ~ 510
(La/Yb)x 10 1~2 1~2 6~8 6.51~8.51 1 6.55

EZE*’:I‘%:/A? Condie[ “ ?ﬁ%i‘ﬁi}l%{ﬂ] Perfit et[M] 153—21)%[ 2
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Fig. 8 Primitive mantle—normalized spidergram for transitional elements of the Tulargen complex

(after Bougault, 1974, the sample symbols same as those in the Table 4)
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Table 6 PGE content (10~) of mafic—ultramafic rocks in
the Tulargen Cu-Ni—Co deposit

A PR Ir  Ru_Rh Pt Pd PdIr SPGE

TALANMEEE 004 011 031 148 2.07 4856 4.02
BUEYCR A
B 0.13 0.08 026 121 160 12.60 3.27

BEINAREO A 015 006 0.15 0.61 097 644 194

1
—<—TLEEBX A INEE Y
=P TIGCFLE MR e NS
= —— LR T &
i i
0.01 !

Ir Ru Rh Ft Pd

Pl 9 IR R AR AR 0 2R T A6 b e s o A TR A
Fig. 9 Primitive mantle—normalized PGE patterns for mafic—

ultramafic rocks in the Tulargen Cu—Ni—Co deposit
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Petrographic and geochemical characteristics of the Tulargen Cu-Ni-Co

sulfide Deposit, East Tianshan, Xinjiang, and its tectonic setting

SUN He"?, QIN Ke—zhang', LI Jin—xiang"?, XU Xing—wang',
SAN Jin—zhu’, DING Kui-shou', HUI Wei-dong’

(1. Key Lab of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China;
3. 704 Geological Party, Xinjiang Geoexploration for Nonferrous Metals, Hami 839000, Xinjiang, China)

Abstract: The Tulargen Cu—Ni—Co deposit, lying in the northeastern segment of the Kangurtag—Huangshan
ductile sheer zone, is a semi—hidden deposit formed mainly by deep—level liquation of sulfide, combined with
in—situ liquation and hydrothermal superimposition. Intrusion No.1 is characterized by whole—rock mineraliza-
tion and can be divided into four rock facies:hornblende peridotite, pyroxene peridotite, hornblende pyroxenite
and gabbro. The rocks show the features of repeated pulsatory magmatic upwelling and ore formation in a single
phase. The m/f ratio of the intrusion varies from 3.1 to 4.8, falling into the range of ferrous—ultramafic rocks.
The intrusion is featured by low Ti, low total alkalis and low ALO;, similar to the petrochemical characteristics of
the Huangshan —Jing erquan mafic —ultramafic complex. The REE distribution patterns and trace element and
transition element spidergrams indicate that the No.1 and No.2 mafic —ultramafic intrusions in the Tulargen ore
district are comagmatic and supplementary, implying that the deep part of the No.2 intrusion has a great ore po-
tential though gabbro of the No.2 intrusion shows weak mineralization at the surface. According to the MT sec-
tion across both the No.1 and No.2 intrusions, it is clear that they share only one magma conduit at depth and o-
riginated from the same magma source. Lower La/Sm (<2) and Th/Ta (4.6) ratios suggest a mantle origin of the
ore magma and little contamination with crustal material during the emplacement of the intrusion.

Key words: East Tianshan; Tulargen Cu—Ni—Co deposit; pulsating mineralization; Petrography; geochemistry;

extensional setting at the late stage of collisional orogeny
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