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Fig.1 Geological map of porphyty copper metallogenic belt of Kalatage, Xingjiang
(after No.1 Regional Geological Surveying Party, BGMRED of Xinjiang)
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Q;—Kumutage wind carried sand; E—Q—Quaternary and Tertiary; J,—Lower Jurassic; P;—Lower Permian; C—Carboniferous; D—Devonian;

S—D—Devonian and Silunian; Pt—Proterozoic-metamorphite series; Yp—gneissic related to carboniferous; 87*—diorite; y3*—granite; 78> —gra-
nodiorites; 'qﬁ,c—monzonitic granides; £y5*—moyite related to solidification period; Buj—diabase; o3*-—copper and nikcle-bearing magnesio-ultra-
mafite; Sly—ophiolte formation; 'qvi—Lower Permain adamellites; 1—deep fault; 2—nappe fault; 3—fault; 4-—ductile shear-zone; 5—porphyry

copper deposit and number: O—Tuwu; @—Chihu; @—Kalatage; @—Kangguer; 6—metallogenic ore belt and number: I —Tulufan-~-Hami
belt; Il —Haerlike belt; I—Yilianhabierge belt; [V —Jueluotage belt; V—Xingxingxia belt; VI—East belt of south Tianshan mountains
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Fig.2 Sketch map of Kounrad.,Aktogai—Tuwu,Kalatage , Baogutou—Qyu Tolgoi porphyry ore-belt
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1—Porphyrire copper deposit; 2—fault
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Fig.3 Geological map of Kalatage copper (gold) deposit

in East Tianshan Mountains
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N—Triassic; J—coal-bearing clastic rocks; D;k—Andesitic vol-
canic—sedimentary series related to Lower Devonian; Y,—granitic
irruptive rocks related to late-Variscan period; 84—dioritic irruptive
rocks related to late-Variscan period; 1—copper anomalies of 1 :
200000 sedimentary survey and number; 2—fault
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Table 1 Major elements analysis (%) and characters of rocks and ores from Kalatage and Tuwu deposit
FE | B - 2 SiO, TiO, ALO; | Fe(y FeQ) Mn0O MgO Ca0 Na,0
1 YL-1 LEREREE 73.74 | 0.29 12.88 1.94 1.75 0.14 1.91 0.32 2.32
2 YL-2 WeEna(ERA) 48.65 1.20 17.23 5.41 4.53 0.29 5.46 7.90 3.69
3 YL-5 RELBE A 92.25 0.28 3.38 0.39 0.83 0.12 0.23 0.24 0.28
4 YL-9 REALFE S 78.82 0.26 11.09 | 0.12 1.07 0.12 0.33 0.88 5.89
5 Y1.-7 RACAPMBEREKAE | 70.66 0.36 11.95 5.66 0.37 0.05 0.44 0.16 0.44
6 YL-3 BaHNKE 55.21 0.59 16.04 3.50 4,93 0.22 4.50 6.41 3.42
7 YL-4 WRIBAE AR AP 76.02 0.34 10.17 0.94 2.53 0.15 2.40 0.57 4,74
8 YL-10 EEEE 69.98 0.11 14.78 2.15 2.54 0.04 0.81 5.01 4.57
9 YL-11 FERERE 68.74 | 0.08 14.36 | 0.94 1.61 0.02 0.90 2.54 5.32
10 YL-12 picpoid = 71.26 0.14 13.65 1.26 0.55 0.03 1.04 0.24 4.12
11 YL-13 EEEE 65.12 0.12 15.64 0.78 3.52 0.08 1.35 2.54 1.12
12 YL-14 N BHE 67.94 0.50 15.19 1.04 2.36 0.05 1.19 5.78 5.61
13 | YD203 TRERERE 70.12 0.27 15.59 1.31 0.87 0.03 0.93 2.05 5.60
14 | TW205-1 +EMKIERE 80.73 0.19 12.03 0.28 0.26 0.01 0.07 0.11 2.73
B8 | KO | POs CO, H0' Bt FeO* | LGfE1 | A2 o AR sI LI T
1 1.81 | 0.04 0.04 2.58 | 99.76 3.49 1.83 0.78 0.56 2.08 19.63 | 20.52 | 36.41
2 | 0.56 | 0.15 0.04 4.27 99.38 9.39 1.72 0.15 3.20 1.41 27.79 | -6.27 | 11.28
3 0.83 | 0.03 0.06 0.94 99.86 1.18 5.13 2.96 0.03 1.37 8.98 29.81 | 11.07
4 0.31 | 0.02 0.27 0.68 99.86 1.18 3.57 0.05 1.07 125 4.28 24.08 | 20.00
5 3.42 | 0.02 0.06 2.30 95.89 5.46 12.41 7.77 0.54 1.16 4.26 20.86 | 31.97
6 1.44 | 0.12 0.23 3.20 99,81 8.08 1.80 0.42 1.93 1.88 25.30 0.63 21.39
7 | 0.10 | 0.10 | 0.11 1.65 99.82 3.38 1.41 0.02 0.71 16,05 | 22.41 | 18.94 | 15.97
8 | 571 | 0.13 0.24 | 100.38 | 4.47 5.52 1.25 3.92 2.72 5.13 18.70 | 92.82
9 3.64 | 0.11 1.10 99.78 | 2.46 2.73 0.68 3.12 3.26 7.25 20.64 | 113.00
10 | 4.8 | 0.11 0.90 99,54 1.68 1.62 1.18 2.87 3.92 8.78 25.64 | 68.07
11 | 7.84 | 0.15 1.11 | 100.04 | 4.22 3.13 7.00 3.63 2.94 9.24 21.36 | 121.00
12 | 1.50 | 0.09 0.38 99.36 3.30 2.77 0.27 2.03 2.03 10.17 | 13.83 | 19.16
13 | 1.22 | 0.08 1.78 99.85 1.72 37.00
14 | 2.14 | 0.06 1.43 | 100.00 0.63 48.95

WS 1~ 12,430, AV B0 R PR RIS AAT WiR b, BAFEIR, MRERT 0.5% ~1%., F5 13, 4 BKER%,
2004, FeQ)* =FeO+0.899Fe,0s;3 H 1= FeO™ /MgO; HAH 2 = KpO/NayO; o— B4 8 3550 AR—WE £ SI—B &30 LI—H B4
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Table 2 REE analysis{ X 10" %)and charaters of rocks and ores from Kalatage and Tuwu deposit

55 | B&S HiE La | Ce | Pr | Nd | Sn | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb
1 YL-1 EAIERBEE 6.03{12.23]2.20|9.96 | 3.06 | 0.82 | 4.30 |0.944| 7.11 |1,501| 5.08 |0.828] 5.89
2 YL-2 WETABKE) 4.65(11.1701.9219.93 | 3.68 | 1.43 | 4.74 |0.877| 5.88 |1.123| 3.50 |0.554| 3.68
3 YL-3 BANEY 15.49{20.25 2.63 (10.60 2.27 | 0.70 | 2.69 |0.480| 3.09 {0.650| 2.01 {0.320| 2.05
4 YL-4 MM HEARSE 42.74(34.31| 4.74 [17.67| 2.60 | 0.67 | 3.10 [0.550| 3.61 {0.780| 2.48 |0.400} 2.69
5 YL-5 RALBEA 8.62|8.56|1.48|5.75|1.02 | 0.26 | 0.93 |0.150[ 0.79 |0.180| 0.61 |0.120] 0.91
6 YL-7 R LB R KE (11.3419.73| 2.82 |13.04] 3.58 | 0.89 | 4.51 |0.820| 5.44 |0.130| 3.53 |0.550| 3.67
7 YL-8 BT TS (3.54(7.04(1.124.97 [ 1.450.23 | 2.05 (0.409( 2.90 |0.632 2.07 {0.343] 2.45
8 YL9 AL MBS 26.96(31.39! 4.05|16.10| 3.37 | 0.52 | 3.73 |0.590| 3.48 [0.700| 2.07 |0.320] 2.14
9 YD203 TEHRERSE 6.28 | 14.4]1.93 | 8.58|2.04 (0.784| 2.07 |0.293] 1.70 |0.344| 0.96 | 0.13 { 0.85
10 | TW205-1 F+ERKIERE 7.71 | 15.5 | 1.83 | 7.19 | 1.27 | 0.60 | 1.19 |0.143{0.924(0.179| 0.51 | 0.07 | 0.58
11 TEAFRNKE 10.3]18.6 - [10.10] 2.3 {0.75|1.96]0.28| - - - - 10.843
Fg | lu Y H#® | LREE | HREE | LR/HR | (La/Yh)y| (La/Lu)y | (Ce/Yb)y | (La/Sm)n| (Gd/Lu)y| 8Eu | 8Ce
1 | 0.89 144.48| 105.32 | 34.30 | 26.54 1.29 0.69 0.72 0.54 1.24 0.62 | 0.69 | 0.81
2 | 0.52|28.60| 82.27 | 32.78 | 20.87 1.57 0.85 0.95 0.79 0.80 1.16 1.04 | 0.90
3 10.32]18.03| 81.538 | 51.94 | 11.61 4.47 5.09 5.15 2.56 4.29 1.07 | 0.8 | 0.70
4 |0.43 |19.89| 136.64 | 102.73 | 14.04 | 7.32 10.71 10.58 3.30 10.34 0.92 | 0.72 ] 0.48
5 10,15 3.96| 33.47 | 25.69 | 3.84 6.69 6.39 6.12 2.43 5.32 0.79 | 0.80 | 0.53
6 | 0.56 |30.02| 101.64 | 51.40 | 20.21 2.54 2.08 2.16 1.39 1.99 1.03 | 0.67 | 0.82
7 | 0.41 |18.26| 47.87 | 18.35 | 11.26 1.63 0.97 0.92 0.74 1.54 0.64 | 0.41 | 0.85
8 | 0.35]19.74| 115.49 | 82.39 | 13.38 | 6.16 8.49 8.20 3.79 5.03 1.36 | 0.44 | 0.65
9 |o.11 40.47 | 34.014 | 6.457 | 5.27 4,98 6.12 4.38 1.94 2.41 1.16 | 0.99
10 | 0.07 37.77 | 34.100 | 3.666 | 9.30 8.96 11.79 6.91 3.82 2.18 1.47 | 0.9
11 [0.136 45.27 | 42.05 | 3.22 13.06 8.25 8.10 5.71 2.82 1.85 1.05

H RS 18 A3, AN HURD PRI ES BT MR O, A . S8 T HE RSB (ICP/AES), Bl FR % 0.01~0. 1
/R ANTEERT 5%, B9 9,10 IBKEE%,2004; 55 11 IHTFEE, 2002,
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Fig.4 lgr-lgo map of rocks and ore in Kalatage

and Tuwu(after Rittmann, 1970)
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A—Volcanic rock in plate stability area; B—volcanic

rock in subduction zone; C—alkaline volcanic rock
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Fig. 5

and rocks from Kalatage and Tuwu

Chondrite-normanlized REE patterns for ores

I —ALEARERE  2—H A8 (FRE) :3— AN KE ;4—R
RGN E ; S—RLBEH  6—RE b M A B TG IK G ;7
WP b L EME ;SRR
I—Malachite granophyre; 2—copper ore ( gabbro); 3—pyroxene

diorite;4—strong alteration pyroxene diorite; S—silicified porphyry;

6—silicified keratophyry spilite tuff; 7—pyrite and silicified felsite;

8—silicified felsite porphyry
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Table 3 Analyzed results of big-ion radius elements for rocks and ores in Kalatage and Tuwu doposit

F5 | KRS HHE KO | Rb Ba Th Ta Nb Ce Hf Zr Sm Y Yb
1 YL-1 EREAERES | 1.81 | 34.0 | 662 | 1.0 | 0.6 | 2.5 [12.23| 2.8 | 95.0 | 3.06 | 44.48 | 5.89
2 YL-2 WET AOERE) | 0.56 1501 205 | 1.0 | 0.5 | 1.7 |11.17] 3.3 | 71.0 | 3.68 | 28.60 | 3.68
3 YL-3 LA 0.83 | 7.80 | 259 | 1.0 | 0.50 | 4.1 | 8.56 | 3.1 | 82.7 | 1.02 | 4.0 | 0.9
4 YL-4 AL 4P 0.31 | 3.10 | 75 1.0 | 0.50 | 6.5 |31.39] 7.1 |179.0| 3.37 | 19.7 | 2.1
5 YD203 T REEHEIE R A 1.22 | 17 786 |1.195|0.458 | 1.44 | 14.4 | 1.06 | 37.4 | 2.04 | 8.94 | 0.85
6 | TW205-1 TREEHIERE 2.14 | 21.8 | 586 |1.226]0.117] 2.21 | 15.5 | 1.09 | 37.0 | 1.27 | 5.23 | 0.58

i PHAE RS (ORG) 0.4 4 50 0.8 | 0.7 10 35 9 340 9 70 80

WFE 14,30 TR B PRI A S T ML B R % HMIT R A X 1078, Sk ERAE L TR FE
1.2, KAtk B 220 8 0, AT E R T % 79 5,6 BHEES,2004; * 38 Pearce %,1984,

& A/ EEERE(ORG)

100 3 v e vLd [E K BITE R A #) Rb-(Y + Nb)Fl Rb-(Yb+ Ta) B,
1 e YL~2 et YD203 FR BRI E T ANKEFEETEDT
] ?‘-/: A VLS e TR LERFN T 3, WY Pearce W76, M HFAFT T I
QL WIER BRI, S IR ) T R L
1 B 6), 0 6 FRES HE 3 hagE & S,
014 B al UEH, RHERSET RS ERSE
; (ORG) Atr M E TE AR T M0, #LL
03 &4 K,0.Rb.Ba.Th, TiA§X % Nb.Zr.Y.Yb %G
ool TONMHE, XECARAE S JIRAY K LTI AE 2 AR
KORD B h T Mo GOHDEOSROYCW Lo, TS E A IR T AR 7
B 6 RRIEH.LBS T ONEEENRS K2R (RS ,1989)
(ORG) 47 #3514 B (P o 1 S [R)R 3) Pearce % (1984) 3 B T Rb-(Y + Nb) #l Rb-
Fig.6 ORG-normalized spidergrams of rocks and ores (Yh+ Ta) B 3% 2 51 75 1 BRI E g, &
from Kalarage and Tuwu(sample number in Fig. 6 XA E MRS Rb.Y #l Nb 8 Yb fl Ta A R e
s the same as table 3) LS I RITE B BB B BT X BIFF R
1000 4 syn-COLG 1000 + syn-COLG
WPG
WPG
& 100 - /G § 100 —/j
= = VAG
X 14 X 1
s s +2 5 +6*5 2+
¢ 10 +3 =07 +3 ORG
ORG
+4 +4
1 T T T 1 T T !
10 100 1000 1 10 100
Y+Nb (x 107%) YbiTa (x 107¢)

B 7 FHERE AR RZEILR & 8 Rb-(Y + Nb)FI Rb-(Yb+ Ta) EIff (% Pearce % ,1984)
Fig.7 Rbvs. (Y+Nb) and Rb vs. (Yb+ Ta) diagrams of granites from Kalatage(after Pearce et al. , 1984)
VAG—K ILIRFE R s ORG— B FE 2 WPG— R N IE K & s syn—COLG— R BHEAE B &
VAG—Volcanic arc granite; ORG—oceanic ridge granite; WPG—within plate granite; syn—COLG—syn-collision granite
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1.8  Geological map of Kalatage porphyry copper (gold) deposit
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The Metallogenic Environment of Kalatage Prophyry Copper (Gold) Deposit

and Its Prospecting Perspective, Xinjiang, China
GAOQ Zhenquan' ¥, FANG Weixuan!* 2 , HU Ruizhong", LIU Jishun®
1) Open Lab of Ore Deposit Geochemistry, Institute of Geochemistry , Chinese Academy of Sciences, Guiyang, 550002
2) Mineral and Geology Survey Center of Non-ferrous Metal , Beijing, 100814
3) Geology Institute of Central South University, Changsha, 410083

Abstract

Kalatage Copper — gold porphyry deposit is one of the important part of Kounrad and Aktogar, Kazakhstan
~tuwu, Kalatage, Dabate, China—Qyu Tolgoi, Mongolia copper ~ gold porphyry belt, which is the most im-
portant copper porphyry deposit belt in Asia. Geotectonic setting is in transition belt of mantle bulge and con-
cave, and in gravity and magneticfield grade belts. Main copper — gold deposits and anomaly areas locate in two
deep faults intersection. All above suggest that Kalatage has met the geotectonic setting of large or supperlarge
porphyry deposit. The features of compositions of main and trace elements (include REE), and chondrite — nor-
malized REE pattern of main type of rocks and ores in Kalatage suggest that volcanic and subvolcanic rocks of
this area probably originated from upper mantle, and formed in the setting of island arc backgroung. In compar-
ative studies among Tuwu, Kounrad, Oyu Tolgoi, Cu(Au) deposit and the study area, they have some similari-
ties in metallogenic geological setting, main geological characteristics. All results above suggest that study area
has met the geological conditions of Cu-Au porphyry deposits with large — scale, and has a good prospecting po-

tential.

Key words: porphyry copper; volcanic apparatus; prospecting perspective; Kalatage; East Tianshan
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