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Geochemical characteristics of Harizha granite diorite-porphyry in East Kunlun
and their geological implications
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Abstract

The Harizha Cu-Mo poly-metallic deposit is one of the typical large-size porphyry deposits in the eastern
Kunlun metallogenic belt, with the LA-ICP-MS U-Pb age of its mother rock granite diorite-porphyry being
(234.5+4.8) Ma(MSWD = 0.24) . Detailed petrographic and geochemical studies show that the granite
diorite-porphyry in Harizha belongs to high-K calc-alkaline series, rich in Si0,(70.94% ~76.08% ) and K,O
(4.91% ~6.07% ), and poor in CaO(0.16% ~2.01% ) and Na,O(0.24% ~0.78% ) . The granite diorite-por-
phyry is characterized by total content of > REE varying greatly from 124.69 %10 % to 178.68 X 10 °, rich in
LREE and low HREE, with 8Eu values from 0.26~0.30. Trace elements show enrichment of LILE such as
Rb, U, La and Nd and depletion of HFSE like Ba, Sr, Nb and Y. Granite diorite-porphyry resulted from the

syn-collisional tectonic setting.
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Fig. 1 Geological sketch map of Harizha area modified after Yang et al. 2010
1—Palacoproterozoic Baishahe Formation ~gneiss intercalated with schist 2—Upper Triassic Elashan Formation dacite crystal tuffaceous lava
3—Quaternary loose overburden 4—TLate Ordovician weak gneissic granodiorite 5—Late Ordovician gabbro 6—FEarly Permian granodiorite
7—Early Permian monzonitic granite 8—Middle Triassic granite diorite porphyry 9—Granite fine grained dike 10—Granite porphyry vein
11—Skarn zone 12—Ore body and its serial number 13—Limonitized zone 14—Sericitized zone 15—Pyritized zone 16—Malachitization
limonitization 17—Boundary of tectonic-magmatic belt 18—Main fault of Early Paleozoic suture zone 19—Main fault of Late Paleozoic-
Early Mesozoic suture zone 20—Attitude of strata 21—Attitude of schistosity 22—Reverse fault 23—Strike-slip fault
24—Provincial boundaries 25—Ore district 26—Sampling location
Tectono-magmatic belts I —North margin of Qaidam Basin €3-S [ —Qaidam block Pt; basin J-N  [[[—Qimantag-Dulan € ;-T
[V—Northern slope of East Kunlun O-T ~ V—Southern slope of East Kunlun O-T  V[—Zongwulongshan-Elashan C-T;
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Table 1 Characterisltics of granitic diorite-porphyry ore bodies from Harizha
% m m
Ml Ml-1 Cu 0.63 800 8.2 310°.270°
M2 M2-1 Cu 0.56 1000 13.8 295°/80°
M4 M4-1 Cu 0.47 1400 20.6 290°./65°
5.8 mm
2 0.01~0.034 mm
800 m 40 ~ 200 m 3
0.07 km?
1 1 3.1
20% 10% 5
18% 2% 50%
0.4 mmx0.47 mm ~2.04 mm
X5.8 mm SX-50 ICP-MS
0.3~3.2 mm 3.2
2
0.3~3.6 mm w SiO, 70.94% ~—76.08 %
0.5~ 74.24%

2
Table 2 Chemical analytical data of major elements = trace elements and rare earth elements for whole-rock samples from Harizha

granite diorite-porphyry and their characteristic element ratios

11HRDOS-B1-1 11HRDO8-B1-2 11HRDOS-B1-3 11HRDOS8-B1-4 11HRDO09-B1
w B %

SiO, 73.11 76.08 75.51 75.55 70.94
ALO; 13.51 13.54 13.74 13.96 13.61
Fe,O; 1.10 0.92 1.53 1.60 2.52
FeO 0.76 0.25 0.38 0.23 0.93
CaO 2.01 0.32 0.16 0.17 1.34
MgO 0.50 0.34 0.34 0.36 0.49
K,O 4.91 5.40 5.42 5.18 6.07
Na,O 0.54 0.78 0.77 0.70 0.24
TiO, 0.23 0.19 0.21 0.22 0.23
P,0s 0.050 0.040 0.040 0.040 0.050
MnO 0.040 0.010 0.010 0.010 0.050
LOS 3.11 1.91 1.85 1.96 3.10
HO0" 1.33 1.30 1.30 1.33 1.52
101.2 101.08 101.26 101.31 101.09
K,O+ Na,O 5.45 6.18 6.19 5.88 6.31
K,O Na,O~ 9.09 6.92 7.04 7.40 25.29
CaO Na,O" 3.72 0.41 0.21 0.24 5.58
¢ 0.986 1.155 1.179 1.062 1.425

AR 2.08 2.61 2.61 2.43 2.46
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2
Count. Table 2

11HRDO08-B1-1 11HRDO8-B1-2 11HRDO0S-B1-3 11HRDO8-B1-4 11THRDO09-B1
w B %
DI 82.00 90.02 89.38 88.79 82.75
A CNK™ 1.609 1.318 2.088 1.168 1.147
A NK”* 2.48 2.19 2.22 2.37 2.16
w B 107°
Cu 1880 946 458 1130 5730
Pb 61.8 52.6 68.4 77.4 409
Cr 4.29 5.64 4.89 2.94 3.47
Ni 2.09 2.14 1.44 0.95 2.01
Co 9.29 1.22 1.06 1.40 19.1
Rb 307 316 328 318 425
Mo 1.51 0.72 1.47 1.01 1.65
Sr 81.4 87.6 78.3 74.5 73.4
Ba 584 556 524 504 961
Nb 13.4 11.8 13.1 13.2 11.5
Ta 1.56 1.50 1.061 1.58 1.26
Zr 106 113 111 108 111
Hf 3.38 3.60 3.65 3.28 3.38
U 8.32 16.9 17.9 19.9 8.12
Th 30.4 27.2 27.4 26.8 25.8
Rb Sr” 3.77 3.61 4.19 4.27 5.79
Co Ni* 4.44 0.57 0.74 1.47 9.50
Nb Ta” 8.59 7.87 8.14 8.35 9.13
La 31.5 23.0 23.3 24.6 35.3
Ce 65.4 48.6 49.3 52.2 72.8
Pr 7.94 5.94 6.11 6.52 8.75
Nd 30.7 22.8 24.0 24.8 33.2
Sm 7.22 5.42 5.68 6.37 7.38
Eu 0.64 0.50 0.47 0.57 0.68
Gd 6.12 5.12 5.08 5.56 6.28
Tb 0.98 0.84 0.82 0.94 0.98
Dy 5.97 5.10 5.08 5.74 5.66
Ho 1425 1.06 1.10 1.22 1.13
Er 3.30 2.86 2.89 3.29 3.00
Tm 0.54 0.46 0.48 0.54 0.45
Yb 3.02 2.54 2.51 2.97 2.60
Lu 0.51 0.45 0.46 0.50 0.47
Y 36.0 31.6 30.6 34.9 32.8
SREE 165.09 124.69 127.28 135.82 178.68
LREE 143.4 106.26 108.86 115.06 158. 11
HREE 21.69 18.43 18.42 20.76 20.57
LREE HREE”" 6.61 5.77 5.91 5.54 7.69
La Yb X 7.49 6.50 6.66 5.94 9.74
SEu” 0.29 0.29 0.26 0.29 0.30
3Ce” 0.99 1.00 0.99 0.99 0.99
Sm Nd” 0.24 0.24 0.24 0.26 0.22
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w AlLOs 13.51% ~ 3.0
13.96% 13.67% w TFeO
1.17% ~3.45% 2.04% FeO Fe,O4 25F  WsER R A
0.14—~0.69 w FeO w FeOs A A
K,O 4.91% ~6.07% CaO 0.16% ~2.01% w20t
NaO 0.24% ~0.78% 1w K,O+NaO <
5.45% ~6.31% 6.00% K,O Na,O 15k
6.92~25.29 Si0,-K,0
2 1.0
SiO,
. . R
TiO, CaO Fe, O3 FeO MgO K,O  P,Os 05 . . . .
0.5 1.0 1.5 2.0
o 0.986 — AZgRK
1.425 AR 2.08~2.61 DI 3 A CNK-A NK
82.00~90.02 Fig. 3 A CNK versus A NK diagrams for Harizha granite
A CNK 1.1 1.147~2.088 S diorite-porphyry
3
3.3 oEu
2 0:26~0.30 Eu
124.69x10 °~178.68 X
1076 Sm Nd
4 0.22~0.26 La Yb v 5.94
5 LREE =~ —9.74
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Cu Mo
, 1985 >REE
6f A SREE  oEu
] * 1991
st 1 %4 R A A
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st 2010
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g 1988 50
N X10°° 1.5%10°°
SR DD R 71 14x10°°
" a0 s e e 707 w0 2
WS 9.16~114.6
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Fig. 2 w SO, versus w K,O diagrams for Harizha 1.10
granite diorite-porphyry 3.75-29.21
Rb Sr 3.61~
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Fig. 6 Tectonic discrimination diagram of granite diorite-porphyry in Harizha after Pearce 1996
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15 kg Physik ComPex102 ArF
ArF 193 nm Microlas Geo-
80 Las200M
30 pm 20~40 pm
He
DEVCON NIST SRM610
CL 5
LA-ICP-MS 20 1 NIST
4.2 SRM610 91500
CL 7 NIST SRM610
29g;
Horn et aly 2000 Ballard et al. 2001
Kosler et al. 2002 2003
2:1~4:1 50~400 pm 4.4
Th U 0.28 Glitter
~0.42 0.1 ver4.0 Mac QuarieUniversity
Claesson et al. 2000 2010 Andersen LA-ICP-MS Com-
mon Lead Correction ver3. 15
4.3 206y, 23817
LA-ICP-MS Isoplot ver3.0 3
U-Pb lo 95%
Agilent7500  ICP-MS Lambda

23120541

231904354

7

232.70:£3.67

231.90£7.75

232.00£3.56 160

206 Pb 238U

Fig. 7 CL images of zircons from Harizha intrusion numbers in the circles represent analytical spots of U-Pb

and the values represent ages of 2"Pb 23%U
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