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Study on Stable Isotopic Characteristics
of the Hongyuntan Iron Deposit of Eastern Tianshan
and Their Implications for the Process of Mineralization
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Abstract: The Hongyuntan iron deposit in Qoltag area of Eastern Tianshan in Xinjiang has long been believed to
be a marine volcanic type deposit. The metallogenic mechanism of this type deposit has been regarded as the
enrichment of the early formed ore source bed by the later hydrothermal metasomatism. According to the study of
stable isotopic characteristics of this deposit, a new opinion is proposed in this paper: Hongyuntan is a
pyrometasomatic deposit, which was formed by the superimposition of the later focal skarnization of special
volcanic rock sequence upon early extensive alkali metasomatism. The process of the mineralization can be
divided into five stages: the formation of special volcanic rock sequence, alkali metasomatism, skarnization,

production of magnetite and deposition of quartz and sulfide. During the process of the mineralization, the
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ore-forming fluid evolved continuously: at the stage of the formation of the quartz in Hongyuntan magmatic rock,
the mixture with low oD value fluid caused the depletion of ’H in the fluid which produced the quartz; in the
course of the massive production of magnetite, the addition of low 6'°0 fluid resulted in the depletion of '*O in the
magnetite; during the deposition of massive quartz and sulfide, the ore-forming fluid inherited not only low 6D but
also low 5'°0 features, and thus the fluid differed from both magmatic fluid and metamorphic fluid.

Key words: stable isotopic characteristics; process of mineralization; Hongyuntan iron deposit
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Fig.1  Geological map of the Qoltag iron deposit in Eastern Tianshan(after XU et al., 2011)
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Fig.2  Frequency histogram of magnetite 60 values
in magmatic rock, host rock and ore of
the Hungyuntan iron deposit
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Table 1  Analytical results of O, H and S isotopic compositions of ores and host rocks of the Hongyuntan deposit
3" 0v_smow/%o SDy.smow/%o *Sv.co1/%o
TS1055 1.3 0.4
TS1061 1.7 0.4
TS1062 0.3
TS1064 2.0
TS1070 5.4 1.6
TS1073 1.6 1.2
TS1074 2.8
TS1063 6.8 -94
TS1064 4.8 -93
TS1066 5.9 -104 -0.1
TS1074 7.3 -92
TS1075 9.8 -109
( 3), 3.1.2
—1%0~1%eo, ,
—2%0~+3%o , Bottinga  (1973) 1000Inaq.11,0=4.10x10°%/T*~
, 3.70, (1990) 1000Inog-x,0=
, 3.306%10°/T%-2.71,
, s"*0 ( 3) 4
) 3 4 ,
e 6D
3 Wit 5D ’
3.1 ,
( D oD
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5"*0 ( 1
), - °T
SMOW
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g
843°C( 2, , 2006, -120 A TEGK
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i 300°C~200°C [l 4 ﬂﬁﬂﬁj&tﬁﬁ‘?ﬁ%ﬂ%%ﬁ%%ﬁ K 6D-6'°0
> > Fig. 4 6D-6"0 diagram of fluid in quartz of ores and
250°C magmatic rocks in the Hongyuntan iron deposit
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Table 2 Calculated zircon saturation temperature of Hongyuntan magmatite

/

X333 X352 X355 X333 X352 X355 X333 X352 X355
SiO, 63.79 64.34 66.18 1.062 1.071 1.101 0.708 0.708 0.723
TiO, 0.61 0.62 0.63 0.008 0.008 0.008 0.005 0.005 0.005
Al1,0; 17.63 17.94 16.04 0.173 0.176 0.157 0.231 0.233 0.207
Fe,0; 1.55 1.41 1.63
FeO 2.59 2.72 2.95
T(FeO) 3.98 3.99 4.42 0.055 0.056 0.061 0.037 0.037 0.040
MnO 0.07 0.08 0.10 0.001 0.001 0.001 0.001 0.001 0.001
MgO 1.34 1.34 1.49 0.033 0.033 0.037 0.022 0.022 0.024
CaO 4.60 4.63 4.32 0.082 0.083 0.077 0.055 0.055 0.051
Na,O 3.98 4.02 3.67 0.064 0.065 0.059 0.086 0.086 0.078
K,O 1.91 1.92 1.87 0.020 0.020 0.020 0.027 0.027 0.026
P,Os 0.15 0.16 0.14 0.001 0.001 0.001 0.001 0.001 0.001
LOI 0.89 0.79 0.57
Total 99.12 99.95 99.58 1.499 1.513 1.523
Zr/10° 319.65 345.75 212.27
M 1.36 1.35 1.37 M=(Na+K+(2>Ca))/(Al><Si)
/T 1126 1135 1086
/C 853 862 813
, 2006, Hanchar et al., 2003
R3 UCHMUT T ANMEARERPESRMUEIMFERELERRK
Table 3 Calculation results of O and H isotopic compositions of quartz in ores and magmatic rock of the Hongyuntan deposit
5"00. v-smow/%o SDv.smow/ %o /'C 6" 0,0, v-smow/%o
TS1063 6.8 -94 250 8.3
TS1064 4.8 -93 250 6.3
TS1066 5.9 -104 250 7.4
TS1074 7.3 -92 840 10.7
TS1075 9.8 -109 840 13.2
Bottinga  (1973) 1000In0q.11,0=4.10>< 10°/T*-3.70( , 1988); (1990)
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