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Abstract

The Jialbasto iron deposit is situated in Kelan volcanic basin on the southern margin of Altay. The iron de-
posit is directly related to Kslgui granite and is a typical skarn rich iron deposit. The SHRIMP U-Pb age of the
pluton indicates the iron deposit was formed somewhat later than 287 Ma. Studies of fluid inclusions and stable
isotopes show that the ore-forming fluids were middle-low temperature, low salinity and middle-low density
fluids due to the addition of relatively abundant meteoric water besides magmatic water in the ore-forming
period, and that the metallogenic material resulted probably from Kslgui granite in an extension-strike-slip set-
ting. In combination with previous data, the authors have reached the conclusion that, during late
Carboniferous-early Permian, extensive magmatism triggered by the crustal extension-strike-slip on the southern
margin of Altay resulted in extensive metallogeny of Cu, Zn, Ni, Au and Fe.
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Fig. 1 Geological map of ore area)for the Jialbasto iron deposit and the regional tectonic map No.a after He et al. 2004
1—Sinerian block 2—Kazakhstan-Junggar block 3—FEarly Paleozoic active belt of continental edge in North Altay 4—Nurter Devonian-Carboni-
ferous volcanic sedimentary basin  5—Kanas-Keketuohai Paleozoic magma-arc 6—Late Paleozoic active belt of continental edge in Southern Altay
7—Kelan Devonian-Carboniferous back-arc basin 8—Kerba-Naleimu Carboniferous-Permian magma arc  9—Xikaerba Carboniferous fore-arc basin
10—Middle-Devonian Altay Town Formation 11—Quaternary 12—ILate Hercynian Granite 13—Late Hercynian pegmatite 14—Iron ore body

15—Skarn 16—Location of iron deposit 17—Sampling site 18—Deep fault belt 19—Fault in ore district 20—National boundaries
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Fig. 2 Characteristics of ores and wall rock alteration in the Jialbasto iron deposit

A. Massive magnetite that contains coarse-grained and euhedral pyrite veins: B. Disseminated magnetite in marble: C. Skarn that contains garnet.
epidote and chlorite: D). Early garnet skarm wrapped in late quartz: E. Skarn that contains garnet. pyrite and chalcopyrite. showing coarse-grained
and euhedral garnet and pyrite: F. Magnetite-bearing skarn wrapped in late carbonate
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Fig.3 Mineral sequence and ore-forming stages

of the iron deposit
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Fig. 4 Cathodoluminescence images of zircons from Kslgui granite
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1 U-Pb SHRIMP
Table 1 U-Pb SHRIMP zircon data of Kslgui granite
w U w Th ZSZTh ZOGPbN zﬂépb(‘ % ZOGPbA o 207}3}) * e 207Pbr\" 4o 206Pb 238U
10*6 10*6 238U 10*6 ZJSU ZJDU ZI)GPb * Ma
JBS-1.1 1220 663 0.56 65.1 0.25 0.062 1.7 0.469 2.9 0.055 2.3 387.6%£6.3
JBS-2.1 671 400 0.62 26.2 0.66 0.045 1.7 0.326 4.2 0.052 3.8 285.2+t4.9
JBS-3.1 675 377 0.58 26.3 0.84 0.045 1.8 0.312 4.2 0.050 3.8 283.6%t4.9
JBS4.1 909 559 0.64 35.5 0.35 0.045 1.7 0.325 3.5 0.052 3.0 285.5%£4.8
JBS-5-1 576 414 0.74 22.4 0.40 0.045 1.8 0.338 4.3 0.054 3.9 284.5+4.9
JBS-6-1 1383 527 0.39 55.2 0.36 0.046 1.7 0.327 2.9 0.051 2.4 291.7£4.8
JBS-7-1 882 636 0.75 34.3 0.48 0.045 1.7 0.320 3.4 0.052 2.9 284.1%+4.8
JBS-8-1 901 550 0.63 35.2 0.48 0.045 1.7 0.322 3.2 0.052 2.7 285.1%4.8
JBS9.1 630 405 0.67 24.4 0.65 0.045 1.8 0.318 4.8 0.052 4.5 282.1%4.8
JBS-10.1 1085 648 0.62 42.7 0.70 0.045 1.7 0.311 4.6 0.050 4.3 286.6X4.8
JBS-11.1 1026 382 0.39 40.5 0.12 0.046 1.7 0.339 2.8 0.054 2.2 289.2%4.8
JBS-12.1 1004 614 0.63 40.0 0.48 0.046 1.7 0.324 3.4 0.051 2.9 290.6+4.8
JBS-13.1 1292 641 0.51 51.3 0.33 0.046 1.7 0.322 3.1 0.051 2.6 290.6*+4.8
JBS-14.1 202 161 0.82 7.8 1.82 0.044 2.3 0.333 18.0 0.055 18.0 278.8+6.3
JBS-15.1 1103 703 0.66 45.6 3.88 0.046 1.8 0.337 12:0 0.053 12.0 291.4+5.2
26ph, 9% 26pl, - 26py, Ph* Pb
0.050
0.048
2981
| 2094.F
= 0.046
£ 290 [
£ s [l I —
= 0.044}F < 286 ‘ 1
282
0.042f Mean=(286.6+2.6) Ma[0.92%]26| 278 Mean=(286.6+2.6) Ma
¢ 14 spots,without the spot 1.1 274t 14 analysis spots probability=0.90
MSWD=0.55 MSWD=0.55 error bars are 2 ¢
0.040 270
0.15 025 0.35
Ay
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Fig. 5 Zircon SHRIMP U-Pb concordia diagrams of Kslgui granite
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Fig. 6 Photomicrographs of fluid inclusions from the Jialbasto iron deposit
A. Liquid inclusions in garnet: B. Vapor inclusions in garnet; C. Vapor pure inclusions in gamet: D. Daughter mineral-bearing inclusions in

gamet: . Liquid inclusions in epidote: F. Liquid inclusions in quartz: G. Vapor inclusions in quartz: H. Vapor pure inclusions in quartz:

1. CO, pure inclusions in caleites J. Vapor pure inclusions in caleite: K. Liquid inclusions in calcite
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2
Table 2 Microthermometric data for different types of fluid inclusions from the Jialbasto iron deposit
CO, C w NaCl, % X
g cm’
T T T
- 194~558 49 -9.6~—-1.0 1.74~13.51 48 8.65 0.65~0.96
- >550 16 —5.4~-3.74 6.01—8.41 4 7.61
>550 2 >550 2
- 141~279 25 —8.3—-3.0 24 4.96—12.05 24 8.8 0.80~0.95
- >550 1
- 156 —466 46 —8.8~—4.0 44 6.45—12.62 44 9.22 0.77~0.98
- 246 1 -0.41 0.71 1 0.80
CO, —59~ —58.5 —-11.3~29.2 14
3

Table 3 Isotopic components of hydrogen and oxygen in the deposit

3Dy syow %o 380y svow %o e 80,0 %o
JBS-26 -89 8.8 225 —1.43
JBS-32 -93 10.1 207 —-1.17
JBS-34 - -89 7.8 285 0.34
JBS-48 -39 9.5 199 -2.27
4
Table 4 Isotopic components of sulfur in the deposit
Sy.cor %o 3*Sv.cor %o
JBS-8 3.7 JBS-17 10.6
JBS9 3.4 JBS-19 3.2
JBS-10 3.6 JBS-20 11.4
IBS-11 7.1 JBS-21 10.6
JBS-12 A\ JBS-22 3.7
JBS-14 3.7 JBS-23 4.8
JBS-16 4.4 JBS-24 4.8
3 4
SDV—SM()W = 93%0 ~ — 59%o 3 6
SDV—SMOW - 93%0 - 89%0 1
ODv_smow ~ 59%o Ov.suow  0-1
7.8%0"’ 101%0 -
1000a=3.38x10° T2—3.40 Clayton et al. 1972 1:20
81SOHZO BIKOH?O —2.27%0 ~
0.34%0 —1.13%0
4
S 3.2%0 ~ 11.4%o SHRIMP
5.7%0 7B — 286.6 =
&S 2.6 Ma

-

S 3.0%0~5.0%0
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Fig. 7 08D versus 818%() diagram of the Jialbasto iron deposit A  data of primary magmatic water after Sheppard 1986

and isotopic diagram of sulfur in pyrite from/the Jialbasto iron deposit B
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