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Metallogenic setting and mineralization-alteration characteristics of major
skarn Fe-polymetallic deposits in Qimantag area, western Qinghai Province
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(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract

Fe-polymetallic skarn deposits are widely distributed in the Qimantag area of western Qinghai Province.

Recently, this area has become a major metallogenic belt with most promising ore potential. Geotectonically, it
belongs to Eastern Kulun orogenic belt. Mineralization is related to Indosinian (204 ~237 Ma) diorite, granodi-
orite and mozonitic granite. Ore-controlling strata are composed of marble and silicalite of middle Proterozoic
Langyashan Formation, marble, clasolite, silicalite and andesite-basaltic volcanic rocks of Ordovician-Silurian

Tanjianshan Group, and crystalline limestone and clasolite of Carboniferous period. In the ore deposits, three

types of skarns are developed, i.e. calcic, magnesian and manganoan types, with the first type being dominant.

Calcic skarn is commonly associated with Fe, Cu, Mo, (Pb, Zn) mineralization, magnesian skarn is mainly as-

sociated with Fe mineralization, and manganoan skarn is always associated with Pb, Zn (Ag) mineralization.

Mineral assemblage of the ores is extremely varied and has certain zonation. Potassic metasomatic phenomena are

very entensive in the endo-contact zones of the deposits. In addition to different types of skarns, potassic meta-

somatism also constitutes one of the important ore-searching indicators.
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Table 1 Ages of metallogenic intrusions in Qimentage area
Ma

1 235.4£1.8 LA-ICP-MS U-Pb 2011a
2 219.4£1.4 SHRIMP U-Pb 2011a
3 237+2 SHRIMP U-Pb 2009
4 227+2 SHRIMP U-Pb 2009
5 A 204+2.6 SHRIMP U-Pb 2006
6 224+1.6 SHRIMP U-Pb 2008
7 233.2 K-Ar 2010
8 230.5£4.2 LA-ICP-MS U-Pb 2010
9 229.51£0.48 LA-ICP-MS U-Pb
10 229.4+0.8 LA-ICP-MS U-Pb
11 239+11 Re-Os 2009
12 224.7+£3.4 Re-Os 2008
13 224.1£1.2 Re-Os 2011a
14 229.9+0.07 Re-Os 2011a
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Fig. 2 Geological sketch map of Suolajier ore block in the Kaerqueka Cu-Mo deposit
rnodified after Qinghai Geological Survey 2007

1—Marble of Ordovician-Silurian Tanjianshan Group 2—Metasandstone 3—Porphyroid monzogranite 4—RBiotite granodiorite 5—Fault

6—Skarn 7—Cu-Mo ore body 8—Openpit mine 9—Attitude of strata

(1] . 2007. 2007
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67 2009 ABC
4
2
w Cu 0.15% ~3.28% 1.39% w Zn
0.94% ~7.16% 2.90% w Pb 2.2% ~
3.44% w Mo 0.15% w Au 0.27~3.61 gt
2.1.2
3 VI 0
1979 ~ 20099
1981 1:20 2000~ 1— 2— 3— 4—
2003 T 6=
2007 Fig. 3 Geological section along No. 0 exploration line of
217 VI ore belt in the Hutouya ore district
modified after Third Geological Exploration Institute of
Qinghai Province 2009
1—Marble 2—Silicalite  3—Monzogranite 4—Tectonic breccia
5—Skarnized marble 6—Cu-Pb-Zn ore body
_ w Pb 5.79% w Zn 4.46 %
w Ag 90 g t
EwW 2.1.3
219.4~235.41 Ma 50 km
1 150 ~200 m
4 70
7
42 1979~1984
3 2007
Mo—>Fe Sn Cu >~CuMo Pb Zn —Pb Zn 1.5 Pb Zn
- Co Au
2011a —
w TFe 28.82% w Cu 2.05%
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Fig. 5 Geological section along No. 5 exploration line of Fig. 6 Geological section along No. 23 exploration line of
M5 magnetic anomaly area in the Yemaquan ore district the Sijiaoyang Pb-Zn polymetallic ore district
modified after Sun et al. 2009 modified after Chaidamu Comprehensive Geological Party
1—Quaternary 2—Marble 3—Silicalite 4—Indosinian diorite of Qinghai Province 2008
5—Skarn 6—Fe ore body 7—Zn-Fe ore body 8—Zn ore body 1—Quaternary 2—Carbon-bearing limestone 3—Marble

4—Skarnized granite 5—Skarnized monzogranite 6—Skarn
7—Pb-Zn ore body

Sn Mo—>Fe Cu—>Fe Zn Pb

6 45
Sn Mo 50~300 m 750 m
50~200 m 1~15m 30 ~87 m
2.1.5 NNE S 3~35° 2010
12 km
2008
2010 2.1.6
_ 7 km
1970 1977 ~1981
(1] . 2009.

(2] . 2008.
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1—Upper Carboniferous dolomite dolomitic marble crystalline lime-
stone 2—Silicalite and siliceous limestone of Ordovician-Silurian Tan-
jianshan Group 3—Garnet diopside skarn 4—DMonticellite skarn
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12—Boundary of alteration zone
6
vV
400500 m - 3
40 70
113 m
16 Fe S —
Cu Mo — Zn-Fe—>7Zn—Pb 7

Fe Cu Sn —Fe-Zn—>Cu-Pb-Zn—>Pb-Zn—>Pb Ag

4

. 2004.



10

2013

2.3

8a b

3
Table 3 Natural type of main ores in Fe-polymetallic deposits
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f. g.
h. - 2
Fig. 8 Representative photomicrographs of ores and skarns
a. Garnet and diopside replaced by chalcopyrite black  plainlight Kaerqueka b. Garnet skarn replaced by sphalerite brown  plainlight Hutouya
c. Vesuvrianite skarn replaced by magnetite black  crossed nicols Yemaquan d. Serpentine grey black -forsterite-magnesiomagnetite black ore
crossed nicols Galinge e. Chondrodite-magnesiomagnetite black ore crossed nicols Galinge f. Mn-hedenbergite skarn replaced by sphalerite and
galena crossed nicols Yemaquan g. Mn-hederbergite skarn replaced by sphalerite brown black and galena black  plainlight Sijiaoyang h. Quartz-
orthoclase dark grey metasomatite crossed nicols Yemaquan

8c
w Cu 0.15% —
0.93% w Cu
0.15% 2009
8d Au Co Bi
w Au 03 gt~0.7¢gt w Co
w MgO 0.02% ~0.23%® w Au 1.7 gt
1.86% ~7.88% ~2.7 gt
w MgO 0~0.22% 7.39 376.5 3020 @
w MgO 2.4
15% ~20% w SO, 20% o
8f
g 3
1990 2012
4
2.4.1
A
3 ALO;
(1) . 2007. vV

(2] . 2004.
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Table 4 Classification of skarn types and their mineral assemblages in Qimantage area

Di 53.22~96.19 Hd 8.33
~40.97 Jo 0.56-4.32
Di 33.89 ~46. 84 Hd
52.51~ 61.79 Jo0.65~4.32
Ad 52.57~99.21 Gra 0
~ 73.64 Sp0.79-5.12
+

Di 96.84~99.63 Hd 2.22

~2.85 Jo0.35-0.42
+

Di 1.74~36.85 Hd

42.61~ 80.06 Jo 11.48~33.83
Gra 18.62~061.74 Ad

37.40~ 80.06 Sp0.26—~2.13

0.2~0.3 mm
<0.05 mm
0.2~2 mm
2.4.2
9 10
2.4.4
8d
2.4.3
1982a 1986 1990
Pb Zn Ag 8h
Pb Zn Ag
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8g
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Fig. 9 Compositional triagular diagram of garnets
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Fig. 10 Compositional triangular diagram of pyroxenes

from Qimantage area

w KO 2.49% ~4.17%
w K0 5.47% —7.20%
w Na,O 2.63%~4.10%
Na,O w NaO 0.98% ~
3.17% K;O Na,O 0.66 —
1.38 1.87~5.58
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5
Table 5 Variation of chemical compositions of monzogranites and granodiorites before and after potassic alteration
w B
SIOZ TIOZ A1203 F€203 FeO MnO Mg() CaO Nﬂzo Kzo
72.30 0.28 13.98 0.81 1.20 0.05 0.93 2.32 4.10 2.69 0.58 99.24
71.05 0.33 14.96 0.03 1.61 0.05 1.81 1.29 0.98 5.47 1.50 99.08
71.60  0.25 14.02  0.87 1.53 0.06 0.68 1.96 3.76 3.85 0.58 99.16
76.41 0.05 12.55 0.17 0.47 0.07 0.08 0.25 2.33 6.45 0.60 99.43
72.45 0.24 13.78 0.98 1.35 0.07 0.49 1.45 3.82 4.22 0.35 99.20
75.23 0.06 12.92 0.23 0.72 0.06 0.11 0.53 3.17 5.93 0.47 99.43
59.93 0.63 14.89 4.38 3.55 0.13 2.71 4.80 2.63 3.64 2.03 99.32
55.82 0.72  16.39  4.23 3.50 0.09 2.65 4.61 1.38 7.20 2.73 99.32
66.40 0.56 15.50 1.05 1.80 0.06 0.92 4.10 3.50 4.18 1.51 99.58
67.55 0.30 13.20 0.89 2.75 0.10 1.17 4.67 2.30 6.01 0.59 99.53
X
2.5.5
2.5.3
3.1
2.5.4
1990
1992 2010 2011b

3.2
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Fig. 12 Forming sequence and paragenesis of metasomatic minerals in iron-polymetallic deposits of Qimantage area
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