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Geological characteristics and mineralization-metasomatite classification of
superlarge Baiganhu tungsten-tin orefield in western Qimantag, East
Kunlun Mountains
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Abstract

The Baiganhu tungsten-tin orefield is located in Ruogiang County of Xinjiang, lying in the west of the Qi-
mantag Mountain along the East Kunlun Mountains. The authors hold that several ore deposits such as
Kekekaerde Baiganhu, Bashierxi and Aerwa constitute the superlarge tungsten-tin orefield characterized by the
combination of the skarn type, the greisenized granite fine veinlet dissemination type and the quartz vein type.

Mineralization types show certain extent of distribution and zoning inside the orefield: the scheelite skarn deposit
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occurs in the outer contact zone of granite, the ore bodies stratoid and lenticular in form distributed in the marble
of the epimetamorphic rock series of Jinshuikou Group; the tungsten-tin ore bodies of greisenized granite fine
veinlet dissemination type lie inside the small bumps of the granite and extended veins of the outer contact zone,
the former is in areal distribution in the form of thick plate lens, and the latter is in linear distribution in sur-
rounding rocks; cassiterite-wolframite ore bodies of quartz vein type are seen in the outer contact zone of the up-
per bumps of concealed granite. Confined by regional NE-trending Baiganhu deep fault, the ore bodies in the
form of parallel veins are filled in epimetamorphic sericite -quartz schist of Jinshuikou Group at a low angle. Ac-
cording to the characteristics of the ore mineral combination, the mineralization alteration in the orefield can be
divided into three main types: skarn, greisenization (including albitization, tourmalinization) and silicification.
Studies show that three different ore bodies which have genetic relationship with the adamellite invasive activity
in Caledonian constitute the metallogenic series of the orefield and belong to the metasomatism of the post-mag-
matic high temperature-tungsten and tin type.

Key words: geology, geological characteristics, metasomatic and filling mineralization type, Baiganhu tung-

sten and tin orefield, Qimantag, East Kunlun Mountains
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Fig. 1 Regional geological map of the Baiganhu tungsten and tin orefield (modified after Bao et al. , 2008

1—Quaternary residual and slope wash materials; 2—Tertiary sandy conglomerate; 3—Silurian Baiganhu Group slate and phylite; 4—Siliceous
marble of Xiaomiaoyan Formation in Jinshuikou Group; 5—Sericite-quartz schist of Xiaomiaoyan Formation in Jinshuikou Group; 6—Caledonian
moyite: 7—Caledonian medium-fine grained adamellite; 8 —Caledonian porphyroid adamellites 9—Fault: 10—Baiganhu fault: 11—Ductile shear

zone; 12—Tungsten-tin deposit
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Fig. 2 Sketch geological map of the eastern part of the Baiganhu tungsten-tin orefield

(modified after Exploration Repart of Gealogical Survey Institute of Jilin Province)
1—Quaternary; 2—Mudstone and sandstone of Silurian Baiganhu Group; 3—Sericite-quartz schist of Xiaomiaoyan Formation in Jinshuikou Group;
4—=Siliceous marble of Xiaomiaoyan Formation in Jinshuikou Group: 5—Moyite; 6—Medium-fine grained adamellite; 7—Porphyroid adamellite:
8—Tourmalinized sericite-quartz schist; 9—Tremolite and diopside skarn: 10—Diabase vein; 11—Gabbro vein: 12— Adamellite vein; 13— Fault:
14—TFoliated extrusion belt of Baiganhu fault; 15—Cassiterite-wolframite quartz vein type ore body; 16—Scheelite within greisen type ore body;
17—Skarn type scheelite ore body: 18—Mining area
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1

Table 1 Electron microprobe analyses of main petrogenetic minerals from the intrusion of ademallite

w B %
SiO, TiO, AlLO; FeO MnO MgO CaO Na,O K,O P,0Os
1 BGZK0802-13-5 37.31 2.88 18.61 19.09 0.48 6.64 0.00 0.09 9.61 0.00 94.71
2 BGZK0802-13-9 37.67 2.79 18.39 18.99 0.43 7.27 0.00 0.04 9.94 0.00 95.52
3 BGZK1480-6-1 63.71 0.01 17.42  0.00 0.00 0.00 0.00 0.31 17.86  0.00 99.31
4 BGS8-2 64.46  0.02 17.65 0.06 0.00 0.00 0.08 0.82 17.10 0.01 100.20
5 KK206-1 64.57 0.02 17.63  0.00 0.00 0.00 0.02 0.58 17.47 0.00 100.29
[§) KK215-2 64.58 0.00 17.52  0.02 0.00 0.00 0.00 0.29 18.05 0.00 100.46
7 BGZK0802-13-6 65.41 0.00 17.83  0.04 0.04 0.00 0.05 0.78 15.76  0.04 99.95
8 BGZK0802-13-4 19 63.70  0.00 22.29  0.04 0.00 0.00 3.96 9.43 0.24 0.00 99. 66
9 BGZK0802-13-1 18 64.29 0.00 21.85 0.00 0.00 0.00 3.74 9.19 0.14 0.00 99.16
10 BGZK0802-13-3 15 64.42 0.02 21.34 0.03 0.00 0.00 3.12 9.61 0.17 0.00 98.71
1278910 JXA-8100 3456
JXA-8230
Ta Yb Zr
“ S” 2
“r 3.1
{3 S” 3 I" 3 4
4150 ~4280 m
50 ~ 60°
SE 20~60°
3 42 m 50~250 m
120~ 660 m
1300 m 40~ 87° SE 70 ~80°
4 5~60 m
33km 2~3km NE
1 3 13 km
2 km 5 km
2
Sa
5b 0.2~5 mm 15 mm
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Fig. 3 Geological section along No. 148 exploration line in the Kekekaerde deposit
(modified after Exploration Repart of Gealogical Survey Institute of Jilin Province)
1—Sericite-quartz schist: 2—Siliceous tremolite marble; 3—Tremolite and diopside skarn; 4—Strongly greisenized porphyroid fine-grained adamel-
lite Cor greisen); 5—Weakly greisenized and chloritized mediun-fine grained adamellite; 6—Cassiterite-wolframite quartz vein type ore body around
the upper part of the outer contact zone: 7—Tungsten-tin ore body around the deep inner contact zone; 8 —Greisenization type tungsten-tin ore body
around the top of concealed granites; 9—Skarn type scheelite ore body around the outer contact zone: 10— Inferred boundary of alteration zoning of
rock mass; 11—Serial number and depth of drill hole
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skarn; 4—Greisen with rich quartz: 5—Greisenized fine-grained adamellite; 6—Tourmalinized and greisenized fine grained adamellite; 7—Bleached
alteration medium-fine grained adamellite; 8 —Medium-fine grained adamellite; 9— Measured boundaries of alteration zoning: 10—Cassiterite-wol-
framite quartz vein type ore body: 11—Greisenization type scheelite ore body: 12—Skarn type scheelite ore body: 13—Attitude of strata and rock
mass: 14—Sampling position and its serial number
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photos of quartz vein type minerals
a. Megacrystalline scheelite (Sh) in tremolite-dioposite skarn type minerals; b. Disseminated fine-grained scheelite (Sh) in actinolite { Act?
dioposite (Di) skarn type minerals: ¢. Disseminated fine-grained scheelite in carbonate veins (Sh) of the late zoisite (Zo) tremolite (T1) dioposite
(Di) skarn; d. Aggregation of lumpish fine grained scheelite (Sh) in greisenization type minerals: e. Aggregated wolframite in (W) quartz (Qz)
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w FeO 8.35% —13.48%
w F 0.74%~2.05%

24
FeO MgO F
w FeO 8.72% w MgO
20.30% w F 5.66%
3
Dizz.6-85.8
Hedj4.2-24.2 Johg 922 7d
3
4.2
7a b c .

w FeO 4.89% —7.47%

3
Table 3 Electron microprobe analyses of representative skarn minerals in the Baiganhu tungsten-tin orefield

B(I{E 2802 BG62-2 KK201-2 | KK212-1 BG60-4 BG62-1 KK201-4  KK212-2 P}(’{E?SOZ BG60-1
w B %

SiO, 53.98 54.19 53.53 54.37 56.87 56.46 54.04 40.56 39.66 44.43
TiO, 0.04 0.00 0.00 0.04 0.02 0.00 0.01 0.15 0.00 0.02
ALO; 0.26 0.28 0.25 0.48 0.44 0.36 1.59 11.43 29.85 22.93
FeO 4.53 5.12 7.93 7.47 4.89 8.35 13.48 8.72 2.41 0.12
MnO 0.05 0.27 0.71 0.48 0.28 0.68 0.53 0.18 0.04 0.00
MgO 15.27 15.10 13.54 18.60 20.89 18.51 15.05 20.30 0.02 0.01
CaO 25.48 25.44 24.96 12.51 13.13 13.01 12.40 0.02 24.25 25.97
Na,O 0.02 0.03 0.02 0.17 0.13 0.08 0.31 0.18 0.00 0.02
K,O 0.00 0.02 0.00 0.16 0.01 0.01 0.29 9.86 0.01 0.51
P,0s 0.00 0.01 0.00 0.02 0.01 0.04 0.00 0.00 0.02 0.00
F 0.09 0.00 0.20 2.05 1.27 1.60 0.74 5.66 0.00 0.29
Cl 0.00 0.00 0.01 0.00 0.01 0.00 0.01 0.02 0.00 0.01
- 0=K+C, -0.03 -0.08 -0.86 -0.53 —0.67 -0.31 -2.37 -0.12
99.69 100. 46 101.07 95.49 97.42 98.43 98.14 94.71 96.26 94.19

CaMgShOs Di 85.77 83.32 73.63
CalFeSbOs Hed  14.23 15.83 24.18
CaMnSOs Joh  0.00 0.85 2.19

JXA-8230
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BREESERBINTNREE: ¢. BHRA(AOBELR(DDWEE, THEMKASRZRES: d. RBMR BTG ZoOMH A (CaDE 480K
MK B M T ERNATOEEA(DDW FEZ L e. ARAZEZES, FTHERENEMY, [ BXATES, BTHABSA(To A
F(Q) A BMOARL, 7= TIERE NEMT ML o BRHESA(To T RS Mut+t QQUETARFE: h. aEAAKANIERK
KA AR B F i " E M ARHKA (PR B, #HCA B8R 21 4E = AL AR AL
Fig. 7 Microscopic photos of skarn (crossed nicols) and greisens outcrops and its metasomatic minerals (crossed nicols)
a. Massive coarse grained dioposite (Di) skarn, superimposed metasomatism of fine-grained actinolite ( Act) aggregations b. Tremolite (T1)
dioposite (Di) skarn, the former in the form of radial massive aggregate pattern replacing the latter; ¢. Actinolite ( Atc) dioposite (Di) skamn, the
former in the form of reticulate veins and mass replacing the latter; d. Late fine grained zoisite (Zo) and calcite (Cal) in the form of stripe fine veins
overlying tremolite ¢ T1) dioposite (Di) skarn; e. Quartz-muscovite greisen, produced from inner contact zone of granite: f. Tourmaline greisen,
composed of coarse grained tourmaline (Tow) and quartz (Qz)» muscovite( Mu)» produced from the outside of inner contact zone of granite: g.
Fine-grained tourmaline ( Tou) greisenized (Mu+ Qz) serisite-quartz schist: h. Greisenized albitized granite, albite (Ab) in the “net edge” struc-
ture replacing the illusion erystal of the plagioclase (P, the central part of plagioclase with strong sericitization amd mudization
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7g

Te
7f 7h

w  FeO 8.94% ~ 10.35%

w MgO 4.36% —4.83% w FeO
- 14.75% w MgO 0.27% 4

4 w F 9.02% —10.05%

B,O5

4

Table 4 Electron microprobe analyses of representative metasomatic minerals of greisen in the Baiganhu tungsten-tin orefield

KK211-3 BG57 BG76-3 BGZK0802-4-2 KK206-2 KK211-1 KK211-2
w B %
SiO, 44.25 36.07 35.64 34.99 34.37 0.00 0.01
TiO, 0.16 0.87 0.85 0.29 0.28 0.00 0.00
ALO; 33.79 31.19 30.76 31.39 31.77 0.01 0.00
FeO 2.13 8.94 9.32 10.35 14.75 0.08 0.08
MnO 0.12 0.05 0.01 0.00 0.69 0.92 0.87
MgO 0.29 4.83 4.67 4.36 0.27 0.00 0.00
CaO 0.00 0.49 0.53 0.54 0.07 52.96 53.09
Na,O 0.85 1.99 2.01 2.15 1.99 0.06 0.01
K,O 11.24 0.03 0.02 0.04 0.08 0.00 0.00
P,0s 0.01 0.00 0.02 0.00 0.01 40.01 39.88
F 1.31 0.54 0.93 1.07 0.49 9.02 10.05
Cl 0.01 0.00 0.00 0.00 0.03 0.00 0.00
- O=F+Cl -0.55 -0.22 -0.39 -0.44 -0.20 -3.78 —4.22
93.61 84.78 84.37 84.74 84.60 99.28 99.77

JXA-8230
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Table 5 Electron microprobe analyses of albite from greisenized adamellite
AR w(B)/ %
Fs BEEME g - :

4 i0, TiO, ALO, FeO MnO MgO CaO Na,O KO P,0Os syl
KK215-1 MEAAN=3) 66.36 0.00 18.62  0.01 0.05 0.00 0.55 11.05 0.11 0.08 96.83
BGS8-1 MEAA=3) 67.05 0.00 19.14  0.07 0.00 0.00 0.65 11.06 0.07 0.00 98.04
BGS8-3 HKA(An=3) 67.68 0.00 19.15  0.02 0.00 0.00 0.68 11.16 0.09 0.00 98.78
KK206-3 MEAA=1) 67.57 0.00 19.22  0.04 0.03 0.00 0.63 11.26 0.09 0.05 98.89
KK215-3 MEAAN=1> 69.00 0.00 18.82  0.00 0.00 0.00 0.11 11.38 0.13 0.02 99.46
BG76-1 MEAA=0> 67.95 0.00 18.62  0.00 0.00 0.01 0.03 11.44 0.05 0.02 98.12
BG76-2 BKAA=0) 67.42 0.00 18.52  0.05 0.01 0.00 0.08 11.51 0.09 0.00 97.68
BGZK14804-6-2 #HKA(An=0) 68.28 0.00 18.48  0.00 0.00 0.00 0.05 11.59 0.06 0.03 98.49

T R B P 3t SR R T R IR S TR SRR = A, (AR A S HAPT TXA-8230, TR BRAMT .
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Jik 3 Sk T =X, 78 20 A B IS AT E B2
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Fig. 8 Photos of characteristics of quartz vein structure

DR ENI K EMECE K o REGT ARG 7 RE LIRS

a. Quartz vein, coarse grained quartz and wolframite in comb structure arrangment: b. Wolframite quartz vein obliquely inserted into greisenization:
c. Wolframite quartz vein filled in and replacing greisenized granite along the extended veins in the form of parallel veins: d. Muscovite vertically
growing along both walls of quartz vein



52 2013
8d 2012a 6 96
~172 m 60% ~ 65 %
4.4 7
172~200 m 5
8
4 6
00
3~5 mm Fe Si Mn W Cu
An=15~19 0.2~2 mm Zn Mo Be Bi V. Cr Co Ni
Ca
1 0~49 m Mg Al
Fe Mn
Mg Al Ca Na K Si W Pb Mo Bi
An=0-~-3
2 49~65m 5
60% ~—70 % 30% ~—40%
2~3 mm 4
3 65~72 m W Sn
50% — 60% 40% — Bunorpagos 1962
50%
4 72~77 m
1
5 77~ 96



32 53
6
Table 6 Major elements trace elements analyses of adamellite and its altered rocks and surrounding rocks
BGZK0802-13 BGS1 BG56 BG62 BG69
w B %

SiO, 71.10 71.88 85.24 51.56 56.62
TiO, 0.26 0.30 0.14 0.38 0.62
ALO; 14.55 13.84 8.54 5.64 9.26
Fe,05 0.19 0.69 0.32 0.67 0.45
FeO 1.85 1.70 0.65 4.70 3.05
MnO 0.10 0.12 0.07 0.35 0.11
MgO 0.64 0.71 0.32 14.77 9.25
CaO 1.97 1.79 0.28 15.81 12.53
Na,O 3.33 3.32 0.27 0.27 0.42
K,O 4.23 3.54 2.66 1.49 5.58
P,0s 0.11 0.13 0.09 0.02 0.05
1.44 1.77 1.34 3.21 1.69

99.77 99.79 99.92 98.87 99.63

wB 10°°
W 6.96 5.57 301 1783 8.51
Cu 19.10 35.30 9.31 19.30 9.38
Pb 28.20 21.70 295 13.60 9.54
Zn 61.40 74.10 21.40 260 97.80
Mo 0.58 3.02 3.66 3.01 0.74
Be 6.82 8.62 3.78 19.50 6.36
Bi 0.47 10.40 58 87 1.01
\ 21.70 27.90 14.30 59.80 71.50
Cr 10.70 9.24 9.61 32.60 46.70
Co 3.03 2.78 1.14 14.30 9.93
Ni 4.10 3.25 2.45 23.80 27.40
ELEMENT
—>
1
- SIMS U-Pb
422+ 4 Ma 421+4 Ma
3 Ar-OAr 411.7+

2.6 Ma

412.8+2.4 Ma
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