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Genesis and ore-forming model of Qieganbulak superlarge vermiculite deposit
in Xinjiang
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Abstract

The Qieganbulak vermiculite ore deposit lies in Yuli Country of Xinjiang. The ore-bearing pluton is an alka-
line ultramafic-carbonitite complex located along the Xindi fault in western Quruqtagh block, a Precambrian up-
lift unit of North Tarim craton. The deposit is the fourth superlarge vermiculite deposit discovered in the world
after Palabora of South Africa, Libby of the USA and Kovdorsk of Russia. Based on field geological survey, thin
section identification and previous petrological, geochemical and ore mineral data, the authors compared the Qie-
ganbulak deposit with other three superlarge vermiculite ore deposits in the word and discussed the genesis and
ore-forming evolution in the aspects of petrographic association, ore body characteristics and mineral paragene-
sis, and established the formation mechanism model for its petrogenesis and metallogeny. Five major geological

processes, i.e., mantle metamorphism, supercontinental breakup, mantle-derived magma differentiation, hy-
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drothermal alteration and supergene weathering, have been proposed for the formation of the Qieganbulak super-

large vermiculite ore deposit.
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Fig. 1 Stretch map of tectonic units and geological map of the Qiganbulake vermiculite deposit
modified after Lei et al. 2011 and Xinjiang BGMR 1988
1—Paleoproterozoic Xiditage Group metamorphic rocks 2—Apatite-bearing/ carbonatite 3—Vermiculitized phlogopitite 4—Magnetized diop-
sidite  5—Vermiculitized apatite-bearing biotite diopsidite 6—Vermiculitized serpentinized phlogopite diopsidite 7—Vermiculitized serpentinized
phlogopite peridotite 8—Relic body of rsepentite 9—Fault
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Fig. 2 Geological and ore body profile of the Qieganbulak vermiculite deposit
1—Quaternary 2—Vermiculite ore body 3—Apatite-bearing biotite diopsidite 4—Phlogopitite 5—Serpentinized phlogopite peridotite
6—Serpentinized phlogopite diopsidite 7—Magnetized diopsidite 8—Paleoproterozoic Xiditage Group metamorphic rocks

(1] . 1988. - . 1-120.
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Table 1 Characteristics of mineral components texture and wall rock alteration for different types of rocks
in Qieganbulak complex body
70% ~—80% 65% ~ 90% 3% ~ 609% ~90% 28% ~
15% 15% 25% 3% ~ 28% 5% 3% ~ 5%
2% ~3% <20%

(1) . 1988. - . 1-120.
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Fig. 3 Photograph and microphotograph of the Qieganbulak vermiculite deposit
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Table 2 Petrology and ore composition for typical vermiculite deposits in the world
Palabora
Libby
Kovdorsk —
5%
3 20~40 m
1992
1992
F€203 FeO
10.02 Fe,O; FeO
0.72
2008
Ca Na
12
3.1 2 000 m 410 m
260 m
- 50% ~90%
1% —~2%
3a
S5~ 20%~15%
12 350 ~20° /50 ~80° 20~
30m  100~300 m 2 000 m
100° 3000 m 410 m 20
~40 m -
80% ~85% - 30% —~
50% 2
~4 mm
68% ~97% -
0~30% 5% ~10%
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Fig. 4 Rock-forming and ore-forming model of the Qieganbulak vermiculite deposit
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