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Geological Characteristics and Metallogenic Environment of the

Longweigou Porphyry Copper(tungsten) Deposit,Gansu
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Abstract: The Longweigou porphyry copper(tungsten) deposit, a newly found deposit,lies in the Oulongbuluke up-
lift belt of the Qilian orogenic belt. The evaluation and research of the Longweigou copper(tungsten) ore deposit
will present important guidance and reference for copper exploration in the Qilian Mountain area. The chronology
and the geochemistry of the ore-bearing porphyry deposit were studied and the occurrence features of the deposit,
the components of gold mineral and the alteration of the wall rock were investigated. Results showed that the for-
mation age of the granodiorite porphyry is 358. 7Ma; and that the ore-body, which has occurrences of stratiform or
lenticular or vein, occurs mainly in the high potassium alkali series porphyry and is controlled by NS structures;
and that chalcopyrite, pyrite, pyrrhotite, and scheelite are main ore minerals, which have veinlet-disseminated and
disseminated structures; and that mineralization is characterized by enriching copper, tungsten and gold and deple-
ting molybdenum; and that the mineralization related wall-rock alterations are mainly sericitization and secondly po-
tassium-silicate alteration and silisification; and that the metallogenic epoch is the early Variscan and the deposit
was formed in the inner-continental oregenic extension setting. On the basis of the above finds, we believe that the
porphyry copper deposit, which formed the intra-continent orogeny of the Qilian area, has excellent prospecting po-
tential.
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1-Quaternary wash-pluvial material; 2-sandstone,limestone and car-

bonaceous shale of Huaitoutala Formation in Lower Carboniferous;
3-pebbled sandstone, sandstone, calcareous sandstone and slate of
Maoniushan Formation in Upper Devonian; 4-sericite-quartz-schist,
chlorite-quarts-schist, garnet-plagioclase gneiss in the third forma-
tion of Dakendaban Group in Lower Proterozoic; 5-biotite-quartz
schist, manganiferous quartz-dolomite, plagioclase gneiss in the sec-
ond formation of Dakendaban Group in Lower Proterozoic; 6-lagio-
clase gneiss, migmatite, marble in the first formation of Dakendaban
Group in Lower Proterozoic; 7-adamellite in Middle Variscan; 8-pla-
gioclase granite in Middle Variscan; 9-diorite in Middle Variscan;
10- plagioclase granite in Early Variscan; 11-adamellite in Late Cale-
donian; 12-unconformity bounded stratigraphic; 13-fault; 14-Long-
weigou porphyry copper tungsten deposit
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Fig. 1 Sketch geological map of the Longweigou area
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Table 1 Chemical contents of the ore-bearing porphyrie in the Longweigou ore area wy (%)
=222 LWD-5/1TW LWG-10B-1 R1 R2 R3 R4 R5
A AR ¥ ARSI ¥ Ak % Ak %) Pk % Ak % A6 < B
SiO, 71.93 71.50 68. 30 71.11 66. 44 65.47 70.49
TiO, 0.25 0.22 0. 37 0.05 0.08 0.65 0.18
Al Oy 13. 88 13.11 15.5 13. 49 17. 21 14. 42 12.85
Fe, O3 0.71 0.55 2.25 1.43 2.59 4.92 2.25
FeO 1. 46 1. 60 1.05 0.58 0.54 2.90 0.76

MnO 0.03 0.03
MgO 0.58 0.69 0. 88 0. 35 0.68 1. 96 0.53
CaO 1. 49 1.25 0.53 1.53 0.49 1. 46 1. 16
Na, O 3.97 4.31 3.20 5.18 2.45 3.97 4.24
K;O 4.35 4.18 4.52 3.21 4.23 2.30 5.19
P, 05 0. 05 0. 04 0.12 0.03 0.026 0.036 0.03
S 0.06 0.08
CO2 0.77 1. 06
H,O" 0.73 0.57
H, O™ 0. 06 0.08
Cu 0.02 0.03
Mo 0.0003 0. 0004
WO; 0.003 0. 009
Bt 100. 343 99. 3094 96.72 96. 96 94.736 98. 086 97.68
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Fig. 2 The K, O-SiO, plot of the ore-bearing
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porphyries of major porphyry copper and tungsten

deposits in China(after ref. [7])
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Fig. 3 The chondrite-normalized REE patterns

for ore-bearing porphyries of the

Longweigou mine area
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Table 2 Contents of REEs in the ore-bearing porphyries in the Longweigou ore area wg (X100 %)
i3z S E AR La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu SREE
1 LWD5/1TW RN K B 53.0 94.4 10.1 33.7 5.1 0.78 4.57 0.68 3.98 0.77 2.36 0.33 2.32 0.36 212.45
2 LWG-10-1 5 I K BE 40.6 63.2 7.4 24.2 3.9 0.68 3.55 0.58 3.63 0.74 2.26 0.33 2.25 0.36 153.68
3 B11 KR LR R A 59.8 122.8 15,5 59.2 10.2 1.28 8.32 1.43 9.07 1.84 5.35 0.71 4.71 0.72 300.93
4 LWG10-2  EHETMAKIERES 381 714 7.8 27,5 4.0 1.12 3.53 0.52 3.18 0.59 1.82 0.27 1.75 0.29 161.87
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Fig. 4 U-Pb concordant diagram of zircons from

granodiorite porphyry in the Longweigou ore area
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Table 3 The zircon U-Pb data for granodiorite porphyry from the Longweigou ore area
- . U Ph 4 [ 3 R F LR © FE T AF iy / Ma

w5 B AR /g /;x%l' /pg N & W cepp  0sph “0ph M7Ph 27Ph %0ph 7Ph WP
g g /ng 201 P}, 206 P, 238 255 206 P 2387 257 206 P

1 EREFEIBRCR 50 627 41 0.042 1573  0.2229 0'(03536)92 0('41(;)222 O'(iZéfg 356.9  346.8  280.2

2 ETEBUFRAR 50 645 61 0. 660 132 0.2218 0'(03577)01 0('412’1025 O(giffj 357.4  372.2  465.4
3 ETEEHERL 50 648 53 0. 360 204 0.2172 0'((1)?(7)(;2 (1'441260)7 0’(22250 357.5  356.5  350.2
4 ERAEWERER 50 729 47 0,037 2402 0.2118 0'(02577)75 (1'12293)8 ()‘((1)22§3 361.9  358.8  338.6

5 EEEBUEHR 50 409 53 0.690 114 0.2146 0'(09794>°7 °<'951568>9 O;gigz 460.7  450.8  400.8
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Geological section of the Longweigou deposit
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