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“Ar-*Ar geochronology of Tawenchahan Fe-polymetallic deposit in
Qimantag Mountain of Qinghai Province and its geological implications

TIAN ChengSheng!'?, FENG ChengYou®, LI JunHong? and CAO DeZhi*
(1 China University of Geoscience, Beijing 100083, China; 2 Qinghai Geological Survey, Xining 810001, Qinghai, China;
3 Institute of Mineral Resources, CAGS, Beijing 100037, China; 4 Fourth Institute of Qinghai Geological Mineral Prospecting,
Xining 810029, Qinghai, China)

Abstract

Located in the basin overburden area between the Qaidam Basin and the Qimantag Mountain, the Tawen-
chahan deposit is a typical skarn Fe-polymetallic deposit characterized by heavy sand overburden and various mine-
ralization elements. The detailed geological features and he ore-forming age of the Tawenchahan deposit were
studied in this paper. In order to obtain the ore-forming age, the authors measured the muscovite separated from
skarn magnetite ore in the Tawenchahan Fe-polymetallic deposit by the ** Ar-*’Ar incremental heating method,
and the results yield a ** Ar-* Ar plateau age of (230.7+2.0) Ma and an isochron age of (229.9+3.5) Ma with
MSWD being 1.8. It is shown that the Tawenchahan Fe-polymetallic deposit was formed during Indosinian pe-
riod. These new age data, combined with the available petrogenetic and metallogenic chronological data obtained
by SHRIMP zircon U-Pb, zircon LA-ICP-MS U-Pb, molybdenite Re-Os isochron and Ar-Ar methods in Qiman-
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tag area of Qinghai Province, indicate that this deposit was formed from the collisional to post-collisional envi-

ronment, and belonged to the metallogenic series of Fe-Cu-Pb-Zn-Au polymetallic deposits related to Indosinian

collision orogeny in eastern Kunlun.

Key words: geochemistry, skarn deposit, “*Ar-* Ar age, Indosinian, Tawenchahan, Qinghai Province, Qi-

mantag area, FEast Kunlun
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Fig. 1 Schematic geological map of the Tawenchahan Fe-polymetallic deposit modified after Cao et al. 2012
1—Upper Devonian Maoniushan Formation 2—Ordovician-Silurian Tanjianshan Group 3—Pinkish red monzonitic granite and syenogranite
4—1:10 000 high-precision geomagnetic zero anomaly 5—1:10 000 ‘high-precision geomagnetic positive anomaly 6—1:10 000 high-precision
geomagnetic negative anomaly 7—1:10 000 geomagnetic anomaly and its serial number 8—Ore belt and its serial number
9—Fe-polymetallic ore body 10—Dirill hole
Tectono-magmatic belts I —North margin of Qaidam Basin® €3-S Il —Qaidam block Pt; basin J-N [ —Qimantag-Dulan € ;-T
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Fig. 2 Geological sections along No.262 a and No.254 b exploration lines in the Tawenchahan Fe-polymetallic deposit
1—Quaternary eolian sand bed 2—Quaternary residual sand gravel 3—Tanjianshan Group limestone 4—Tanjianshan Group marble

5—Diopside skarn  6—Medium to coarse grained monzonitic granite 7—Fe-polymetallic ore body and its serial number
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1 40AI. 39Ar
Table 1 **Ar 3°Ar incremental heating analytical data of muscovite separated from skarn magnetite
ore in the Tawenchahan Fe-polymetallic deposit
0T OAr PAr , OAr YAr . YAr PAr . SAr PAr o, “Ar % A FAr PAr 107 mol YAr % ¢t Ma
700 230.9942 0.7607 0.3051 0.1699 2.69 6.2120 0.11 0.40 57.4+8.1
800 49.4200 0.1176 0.0246 0.0374 29.70 14.6793 0.67 2.87 132.8+1.6
880 33.8497 0.0180 0.0560 0.0180 84.27 28.5269 1.06 6.82 249.7+2.4
930 30.5946 0.0047 0.0224 0.0150 95.45 29.2020 2.94 17.74 255.2+2.4
970 27.4466 0.0010 0.0034 0.0138 98.88 27.1390 5.69 38.87 238.3+2.2
1000 26.5980 0.0007 0.0000 0.0137 99.22 26.3912 4.39 55.17 232.1+£2.2
1040 26.5627 0.0009 0.0000 0.0137 99.00 26.2973 3.82 69.35 231.3+£2.2
1100 26.4585 0.0013 0.0050 0.0139 98.59 26.0846 3.57 82.62 229.6+2.2
1160 26.1747 0.0009 0.0235 0.0139 99.01 25.9150 3.90 97.11 228.2+2.1
1220 26.9039 0.0014 0.0173 0.0138 98.46 26.4910 0.60 99.33 232.9+2.6
1300 30. 6665 0.0146 0.0000 0.0192 85.89 26.3382 0.10 99.71 231.7+t4.6
1400 42.0624 0.0233 0.0000 0.0130 83.62 35.1714 0.08 100.00 303.2+8.5
m 26.83 mg J=0.005203 *Ar” OAr 26
2] b] .
TWZK25401-12 (458} 50000 | TWZK25401-12 (4 z8f s
300
—— £~(230.7£2.0) Ma 40000 e
i =
200 230000 - K
™ *
s 1000~1300°C &
= — iﬂi/rri’ér@:(ZSOJiz.NO)Ma(z 6) 20000 | +¢*
100 37 60.8% “Ar 1000~1300°C
{EH=(229.94£3.5) Ma
(AL/*Ar); =306+ 190
10000 [ Ll MSWD =138
"
0 1 1 L L O 1 1 2 1 1 1
0 20 40 60 80 100 0 400 800 1200 1600 2000
NAIW?; /% ‘WAI‘/JSAI
3 OAr ¥Ar a
YOAr AR Ar P Ar b
Fig. 3 “°Ar ¥Ar stepwise heating age spectra a and “°Ar Ar versus **Ar *Ar isochron b
of muscovite separated from skarn magnetite ore in the Tawenchahan Fe-polymetallic deposit
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