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Abstract The Kalaguorumu polymetallic porphyry copper deposit is newly-discovered in the Karakorum area. The copper
mineralization occurs in the monzonitic granite-porphyry characterized by veinlet disseminated and spotted ore types. The major ore
minerals are chalcopyrite with a small amount of pyrite bornite and arsenopyrite. The wall rock alteration includes silicification

phyllic and propylitic alterations which are similar to those of the porphyry Cu deposits. The monzonitic granite porphyry is mainly
composed of plagioclase potash feldspar quartz biotite and altered mafic minerals. Geochemical analyses indicate that the rocks
contain high contents of SiO, AL,O; K,O and Na,O low contents of CaO and TiO, belonging to the high-K calc-alkaline series.
These rocks are relatively enriched in large ion lithophile elements ( LILE)  depleted in high field strength elements ( HFSE) and
heavy rare earth elements ( HREE) . They commonly have Nb and Ta negative anomalies and show metaluminous to weakly
peraluminous features. Geochemical signatures of strong magmatic crystallization differentiation have also been identified supported by
trace elements with syn—to post-collision granites features. Zircon UPb ( LAACP-MS) dating of the granite yields the weighted average
*Ph/*PU age of 189.3 +2.8Ma indicating that the mineralization and its causative magmatism occurred in the Early Jurassic.

Combining with regional geology this study considers that the Kalaguorumu porphyry Cu deposit was formed in the post-collisional
extension setting after Paleo-Tethys closure between the Karakorum-Tianshuihai and southern Kunlun terranes during the period of Late
Triassic to Early Jurassic.

Key words Geochemistry; Geochronology; Collisional orogeny; Porphyry copper deposit; Kalaguorumu copper deposit; Karakorum
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Fig. 1  Geological map of Aranbaotai region in Karakorum 9-Cu ore: 10Pb-Zn ore; 11-drill
( modified after Ren et al. 2010)
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1 BLI Cu (wt%)
Table 1  Cu contents ( wt% ) of monzonitic granite-porphyry in BL1
Cu Cu Cu Cu Cu
KbI-8 0. 008 KbI43 0.51 KbI48 0.56 KbI23 0.038 KbI28 0. 080
KbI-9 0. 056 Kbi44 0. 48 KbI49 0.07 KbI24 0.023 KbI29 0.013
KbI40 0.030 KbI45 0.51 KbI20 0.26 KbI25 0.023 KbI30 0. 006
KbId1 0. 082 KbI46 2.15 KbI21 0.25 KbI26 0. 024 KbI31 0.016
Kbl12 0. 080 Kbld7 1.63 Kbl22 0.21 Kbl27 0.033 Kbl 32 0. 008
63°,78° o N N o
200 ~ 400m o
2km N ;
400 ~900m o
(34%) . (28%) N o 349%
(32%) . (6%) N N 3f) ; 28%
o o 1 ~6mm ( 3e); 32%
. 6%
4 5
5.1
( 3a b) ZKN101 KILA14 ~ KL423
. ZKN101B=2 ~ ZKN101B9 o
2. 5km
400 x600m(  2) o
o ( 4) 0. 64% ( °
1), 800 x 800m ( 2 XRF < 1%
. . ICP-MS KLd14 ~ KL423  ZKN101B=2 ~
( 3e) ( 3); ZKN101B9
- - ( 2.
3d) . o
5.2
. ( 3c d). Si0, K114
; . . 75.57% 67.28% ~ 73.08% TiO, 0.18% ~
0.62% Al,0,13.38% ~15.53% Na,O0 2.78%
( 3g h). ~4.89% K,O 2.92% ~ 6.15% Na, 0 + K,0
5.70% ~9.03%
o Si0,.AL,0,.Na,0 K,O QAP

( 5a)
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Fig. 3 Outcrops and microphotographs of the Kalaguorumu copper deposit
(a) -malachite and secondary oxidation zone; ( b) -ore-bearing rock; ( c) -brecciated copper ore; ( d) —veinlet and disseminated ore; ( e) —
hypidiomorphic-granular K-feldspar phenocryst with sericite alteration crossed polarized light; ( f) -microcline and secondary quartz crossed polarized
light; ( g) Hracture development of xenomorphic granular chalcopyrite with minor pyrite; ( h) -chalcopyrite replacing and surrounding pyrite and cut

by quartz veinlets
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2 (wt%) . ( x107%)
Table 2 Major ( wt%) and trace element ( x 10°®) components of the ore-bearing monzonitic granite porphyry in the

Kalaguorumu deposit

KLA14 KL417 KLAI8 KLH21 KLH23 ZKN101B2 ZKN101B-6 ZKN101BF ZKN101B8  ZKN101B9

Si0, 75.57 67.28 69.32 68.93 68. 49 73.08 70.97 70. 82 69. 04 70. 54
TiO, 0.18 0. 62 0. 56 0.57 0.47 0.39 0.48 0.51 0.51 0.53
Al, 04 13.38 14.97 14. 49 15.02 15.53 13.51 14. 15 13.74 15.40 14.57
Fe, 05 0.71 1.63 2.95 1.36 2.76 2.45 2.71 2.74 2.89 3.25
MnO 0.02 0. 06 0. 04 0. 05 0. 06 0.02 0.02 0.02 0.03 0.03
MgO 0.33 0. 89 0.93 0. 63 0.88 0.71 0.90 0. 89 0.88 0.93
CaO 0.76 2.41 2.40 1.55 1.87 1.74 1.94 1.89 2.29 2.13
Na, O 3.65 5.34 3.27 4.89 2.78 2.98 3.34 3.38 3.28 3.17
K,0 4.07 3.15 4.21 4.35 6.15 3.86 3.55 3.62 3.68 2.92
P,05 0. 06 0.23 0.20 0.21 0.16 0.14 0.17 0.18 0.19 0.19
LOI 1.25 3.27 1.53 2.33 0.79 1. 06 1.22 1.49 1.28 0.95
99.99 99. 84 99. 90 99. 89 99.94 99.95 99. 46 99.27 99. 47 99.21
Mg* 52.2 55.9 42.2 52.0 42.6 40.3 43.6 43.1 41.5 40.0
A/CNK 1.13 0.90 1.01 0.96 1. 06 1.10 1.10 1. 06 1. 14 1.19
Se 3.99 8.41 8.18 6.03 7.39 6.61 8. 14 7.12 6.90 7.43
v 17.5 45.7 38.9 33.8 32.9 31.6 38.9 36.4 39.1 39.0
Cr 133 120 157 129 133 14.7 11.0 11.2 11.4 14.0
Co 2.15 3.34 5.75 1.57 5.43 41.7 38.7 34.1 37.8 45.7
Ni 36.4 30.9 46.1 36.5 38.7 6.59 6.13 5.38 5.01 6.45
Cu 14.7 102 31.9 65.3 15.9 0.59 6.58 0.97 2.81 1.13
Zn 10.3 23.1 41.3 22.0 54.1 24.8 19.3 22.4 32.2 29.8
Ga 17.0 19.9 19.9 17. 4 18.5 15.8 18.5 17.5 18.7 18.0
Ge 1.30 1.21 1.16 1. 16 1.08 1.08 1.12 1.17 1.20 1.13
Cs 2.99 1.52 7.87 1. 14 7.40 6.75 8.91 7.78 5.30 8. 84
Rb 203 146 191 135 239 164 200 192 185 199
Ba 186 376 541 395 991 410 324 374 358 265
Th 10. 8 22.5 23.0 18.1 14.8 22.6 27.3 22.8 25.7 28.4
U 2.17 4.12 3.86 2.35 2.43 3.09 48.6 9.49 10. 6 11.5
Nb 29.9 33.4 28.9 31.2 22.6 20.7 31.7 28.6 31.5 31. 1
Ta 4.92 2.71 2.37 2.18 1. 89 1.74 2.57 2.28 2.43 2.83
La 29.6 53.9 44.4 18.9 29.0 35.9 47.0 41.1 50.8 51.4
Ce 57.4 103 86.7 36. 1 56. 1 66. 2 88.3 71.7 94.8 95.5
Pb 19. 8 10. 4 23.1 14.9 36.9 24.7 26.8 21.5 25.9 23.1
Pr 6.56 11.7 9.89 4.21 6.41 7.13 9. 64 8.40 10. 4 10. 4
Sr 81.2 162 207 86.2 243 197 192 182 215 200
Nd 23.3 41.6 35.0 15.7 22.5 25.7 34.9 30.8 37.3 37.6
Zr 72.6 202 204 174 132 153 215 157 161 211
Hf 2.49 5.50 5.39 4.37 3.57 3.99 6.16 4.35 4.35 6.01
Sm 4.91 8.52 7.17 3.60 4.55 4.84 7.30 6.25 7.56 7.11
Eu 0.56 1.15 0.97 0. 62 1. 00 0. 84 0.90 0. 88 1.03 0.93
Gd 3.69 6.38 5.65 3.20 3.60 2.79 4.45 3.97 4.38 4.29
Th 0. 65 0.92 0. 86 0.49 0.54 0.49 0.77 0. 66 0.76 0.73
Dy 3.50 4.54 4.26 2.47 2.73 2.60 4.27 3.67 4.01 3.81
Y 19.3 20.8 21. 1 12.0 13.7 12.8 21.5 18.6 19.9 19.1
Ho 0.70 0. 85 0.81 0.47 0.54 0.50 0.81 0.72 0.76 0.72
Er 1. 86 2.10 2.10 1.20 1.42 1.33 2.28 1.83 1.99 1.97
Tm 0.25 0.26 0.29 0.17 0.19 0.17 0.30 0.25 0.27 0.27
Yb 1.69 1.67 1.82 1.07 1.26 1.12 1.90 1. 60 1.71 1.86
Lu 0.24 0.24 0.27 0.17 0.19 0.17 0.27 0.22 0.24 0.28
SREE 135 237 200 88.4 130 150 203 178 216 217
LREE/HREE  9.72 12.97 11. 47 8.56 11. 42 15. 34 12. 49 12.77 14. 30 14. 56
(La/Yb) y 12.56 23.15 17.50 12. 67 16.51 22.99 17.74 18.43 21.31 19. 82

SEu 0.39 0.46 0.45 0.55 0.73 0. 64 0.45 0.50 0.50 0.48




211

HARY FA RS €] AERE R B

4 BL1
Fig. 4 Geologic section of BL1

A O [ ©

L 61 HE 48R

WLERS

A

>
>
A/NK
o

1 R A ] A4

2 . ] i i 1

’ Gt Fo__ e
C R R B &

0 ] . .

40 45 50 55 a0 65 70 75 B0 05 07 09 11 13 15 L7 19
Si0, A/CNK
5
(a) QAP ( Streckeisen 1976) 8- 09— ;13- ;14— ;i (b) 8i0,K,0 ( Rickwood

1989) ; (c) A/CNK-A/NK (  Maniar and Piccoli 1989)

Fig. 5 Petrochemical characteristics of the Kalaguorumu monzogranitte porphyry
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diagram ( after Rickwood 1989) ; ( ¢) <he A/CNK-A/NK diagram ( after Maniar and Piccoli 1989)
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Fig. 6 Chondrite-normalized REE patterns ( a) and primitive mantle-normalized trace element patterns ( b) ( the data of chondrite

and primitive mantle after Sun and McDonough 1989)
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LA-ICPMS U-Pb
Table 3 Zircon LAACP-MS U-Pb data of the Kalaguorumu monzogranite porphyry

213

Pb Th U 207py, /35 206}, /387 207 py, /35 206 p}, /2387
( x107°) e Ratio lo Ratio lo Age(Ma) 1o Age( Ma) lo
1 37.13 479. 66 982.12 0.49 0.22151 0.00939  0.03119  0.00084 203.2 7.81 198.0 5.28
2 70. 62 873.85 1990. 01 0. 44 0.21355 0.00755  0.03067  0.00055 196. 5 6.32 194.7 3.41
3 33.05 273. 87 1008. 84 0.27 0.21633  0.00879  0.03126  0.00073 198.9 7.34 198. 4 4.55
4 61.62 326.96 1873. 67 0.17 0.20833  0.00648  0.03025  0.00043 192.2 5.44 192. 1 2.71
5 90. 84 416.71 3013.52 0. 14 0.20123 0.00580  0.02913 0. 00040 186. 2 4.90 185.1 2.53
6 159. 64 1516. 51 4399. 72 0.34 0.20749  0.00579  0.02958  0.00030 191. 4 4.87 187.9 1. 89
7 97. 24 419. 69 3287.07 0.13 0.19006  0.00528  0.02873  0.00033 176.7 4.50 182.6 2.04
8 77.44 462. 89 2440. 72 0.19 0.21471 0.00692  0.03076 0. 00060 197.5 5.79 195.3 3.74
9 53.92 185. 04 1800. 69 0.10 0.20908  0.00616  0.02933  0.00031 192.8 5.17 186.3 1.94
10 99.21 409. 99 3206. 27 0.13 0.21538  0.00630  0.02989  0.00036 198. 1 5.26 189.9 2.23
11 84.45 204. 06 2750. 18 0.07 0. 22943 0.00747  0.03093  0.00055 209.7 6.17 196. 4 3.45
12 29.57 134. 06 916. 58 0.15 0.21364  0.00905 0.03179  0.00083 196. 6 7.57 201.7 5.17
13 116. 43 753.67 3657.98 0.21 0. 20403 0.00564  0.02983  0.00039 188.5 4.76 189.5 2.45
14 70. 17 259.37 2262.52 0.11 0.23473  0.01004  0.03093  0.00080 214.1 8.26 196. 3 5.00
Th/U 0.07 ~0.49 o
( Hidaka et al. 2002; 2002;
2004) . 14 U-Pb 182.6 ~196.3Ma 7 5
189. 3 +2. 8Ma( MSWD =3.2) ( ( 2004: 2005 2007:
2006)
(9

7.1

2010; Sillitoe 2010)

(Jones 1992; Gruen et al.

160 ~ 260

2004;

2010)
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