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The exhalative genesis of the stratabound skarn in the Huanggangliang
Sn-Fe polymetaliic deposit of Inner Mongolia
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Abstract: The Huanggangliang deposit in Inner Mongolia is a large-size Fe-Sn polymetallic deposit in the central-
southern section of Da Hinggan Ling area, where Jurassic-Cretaceous volcanic-plutonic rocks are widespread.
Thus the deposit is regarded as an epigenetic hydrothermal deposit genetically related to the Mesozoic magma-
tism. Based on a study of geochemical characteristics of this deposit combined with the deposit geology, the au-
thors have reached the following conclusions: (1)the stratabound ore-bearing skarn associated with magnetite ore
and micro-disseminated tin is a peculiar example of exhalites; (2)REE geochemical characteristics show that the
stratabound skarn in this deposit is different remarkably from the typical magmatic-hydrothermal contact meta-
somatic skarn but is quite similar to the modern sea floor hydrothermal fluid sedex deposit and associated hy-
drothermal sedimentary rock, and hence it should genetically belong to the hydrothermal exhalative type; (3)the
relationship between carbon and oxygen isotopes in the stratabound ore-bearing skarn is on the whole comparable
with that of many sedex-type sulfide ores and associated exhalites, implying a similar genesis for these deposits.
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Fig. 1 Simplified geological map of Huanggangliang area and the exploration section modified after No. 3 Geological
Surveying Party of Inner Mongolia 1992
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Fig. 2

a

bedded-laminated skarn and magnetite ores with small-size folding soft-deformation

2
Features of the stratabound skarn ores in the Huanggangliang deposit
b_

d—

b—Tlamination structure of mechanical sedimentary frag-

ments from early skarn and magnetite ores c—synsedimentary breccia of magnetite ores in the marble d—core-shelf structure of magnetite ores
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Fig. 3 Chondrite-normalized REE patterns of the stratabound

ore-bearing skarn in Huanggangliang
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Table 1 REE analytical results of Huanggangliang stratabound

skarn and associated rocks

WI9R01T  WI9R2  wi9803  wISRI125 WISRI7 wIssI14
La 81.99 189.72 40.02 9.68  3.69  12.96
Ce  116.10 166.58 77.13 16.42  5.46  21.59
Pr 75.35 128.57 36.47  2.45  0.94  3.20
Nd  62.70  95.07 35.21 9.58  3.65 13.20
Sm 45.84  70.07 20.48 1.76  0.71  3.21
Eu 117 435  1.40  1.09 0.27  0.86
Gd  35.20 58.03 15.72 1.61  0.80  3.46
Tb  37.03 60.93 21.16 0.26 0.1  0.50
Dy  35.94 60.86 23.77 0.41 0.70  3.00
Ho  33.86 57.03 23.51 0.27 0.17 0.64
Er 35.80  60.96 26.71  0.69  0.45 1.74
Tm  38.95 64.69 29.48 0.12  0.06  0.25
Yb  40.24  65.65 31.14  0.66  0.40  1.59
Lu 3831 60.06 26.93 0.09 0.06 0.22
LREE  383.15 654.36 210.71 40.98 14.72 55.02
HREE 295.33 488.21 198.42 5.11  2.75 11.4
SIREE  678.48 1142.57 409.13 46.09 17.47  66.42
LREE HREE 1.30 1.34  1.06 8.02  5.35  4.83
3Ce 0.31  0.24 0.4 0.9 077 0.95
8Eu  0.09 0.20 0.23 1.96 1.10  0.79
2002

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmYb Lu

4 REE

Fig. 4 Chondrite-normalized REE patterns of the magmatic

rocks in Huanggangliang
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2
Table 2 §3C and 8'®0 values of hydrothermal minerals and rocks in the Huanggangliang deposit
3 Cppp %o 3" O0pp %o 3" Osvow %o
1 HGSn-29-2 3 —5.400 —20.357 9.095
2 HGSn-21-1 3 —5.310 —20.096 9.364
3 HGSn-21-2 3 —4.563 —20.165 9.293
4 HGSn-21-3 3 —4.397 —20.166 9.292
5 HGFeD-6-2 3 —10.434 —18.439 11.072
6 SMG-3 3 —8.141 —21.228 8.197
7 HGFEIl -3-2b 3 —9.406 —21.128 8.300
8 HGB-3-13a 3 —11.706 —19.066 10.426
9 HGFE [l -3-14¢ 3 —10. 141 —20.193 9.264
2004
3
Table 3 Characteristics of oxygen and carbon isotopes in different ore-forming processes
3"O0ppg %o 8 Cpppy %o
~2.09~-4.00 —6.87~—14.04
—2.00~— 13.00 —7.00~—13.00
T ——————— 1999
—12.81~—-14.75 —1.70~ —6. 56
—11.67——12.40 -12.76—~—06.76
+1.45~-6.08 0.80— 8.2 1996
—14.29~-24.91 +0.86~ —6.64 1997
—11.60~—18.30 —6.00~ —8.00 1997
—15.40--20.30 -2.40~ —2.60 1995
P\ A\ —3.40~-7.30 1999
- —3.40~-7.30 1989
—20.05~-21.25 —-2.97—-3.51 1996
—18.44~-21.23 —4.40——-11.71
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Fig. 5 The relationship between carbon and oxygen isotopes
3 8 0, in hydrothermal sedimentary rocks
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Fig. 6 8" Cppy versus 8'%Oquow diagram of siderite from the Huanggangliang deposit modified after Liu

Jianming et al .
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