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Abstract Tron oxide copper—gold ( IOCG) deposits are a new group of hydrothermal Fe-Cu deposits the concept of which was
recently proposed by Hitzman et al. ( 1992) initially due to the discovery of the giant Olympic Dam Fe-Cu-U deposit in Australia. Such
a definition has triggered new discoveries of similar deposits worldwide thus attracting extensive concerns from academy and industry
societies. Researches on I0CG deposits in China are rare in past few years and no typical IOCG deposits were reported for a long time
until recent. Recent case studies on some Fe-Cu deposits in China have revealed several potential IOCG provinces in China including
the Kangdian in SW China northern margin of East Junggar and Aqishan-Yamansu ( Eastern Tianshan) Fe-Cu belts in East Tianshan

NW China. The Fe-Cu deposits in the Kangdian province are Proterozoic in ages but involving two mineralization events of ~1.65Ga
and ~1.0Ga. Both events are synchronous with within—plate riftingselated magmatism in the region and thus were considered to be
related to continental rifting setting. On the other hand the Fe-Cu deposits in both the northern margin of Eastern Junggar and
Agqishan-Yamansu ( Eastern Tianshan) Fe-Cu belts are Plaeozoic in ages forming at ~ 380Ma and 295 ~ 320Ma respectively.
Geochemical studies on the coeval magmatism in both belts indicated that the Fe-Cu deposits in the northern margin of Eastern Junggar
and Aqishan—Yamansu belts have formed during closure of rifting basins in continental margins. The Fe-Cu deposits in the three belts
are broadly similar in terms of mineralization styles such as the hosting rocks as volcanic-sedimentary sequences a paragenetic
sequence of early Fe and late Cu mineralization stages and no clearly spatial relationships of ore bodies with synchronous intrusions.
However there are also minor differences in terms of alteration and metal assemblages. For example compared to the other two belts

Fe-Cu deposits in the Kangdian Fe-Cu province were characterized by pre-ore regional Na alteration Fe-Na-{ Ca) ateration in Fe
stage and K-carbonate alteration in Cu stage; by the close associations of ore bodies with breccia pipes; by variably enrichments of
REE Mo Au and Co; and by a fluid evolution involving magmatic-hydrothermal fluids at early stages and more contributions of
nonmagmatic fluids ( basinal brines meteoric water) at late stages. These characteristics of the Kangdian Fe-Cu deposits are similar to
those of typical IOCG deposits worldwide ( particularly the Precambrian ones)  thus the Kangdian province as typical IOCG province is
well recognized in the research society. In contrast recent studies indicated that Fe-Cu deposits in the northern margin of Eastern
Junggar and Aqishan-Yamansu belts were similarly formed during closure of basins in continental margins and nonmagmatic fluids play
relatively important roles on the Fe-Cu mineralization. These studies show that the deposits are more likely comparable with the
Mesozoic 10CG deposits in central Andes. However it is important to note that some of deposits in the two belts contain remarkable

pre-ore skarn-type alteration that is in few cases temperally and spatially associated with ore bodies and intrusions and most of them
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do not contain a number of metals in addition to Fe and Cu. These features are more or less responsible for the dabate on the affinities

of these deposits ( IOCG or skarn) .

deposit in China still desever further studies

deposits and factors controlling enrichments of various elements that have different geochemical behaviors ( e. g.

Mo) .
Key words

metallogenic belt in East Tianshan
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Fig. 1 Simplified tectonic map of China and distributions of IOCG or IOCGHike deposits
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Zhao et al. 2017a)

Fig. 2 Simiplified geological maps and the distributions of major Fe-Cu deposits of the Kangdian Fe-Cu province (a modified after

Chen and Zhou 2012)
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Fe-Cu ( Chen and Zhou 2012 )i (c)

Fig.3  Cross-sections of typical deposits in different IOCG metallogenic belts

(a) Dahongshan Fe-Cu deposit in Kangdian ( modified after Zhao et al.

2017b) ; (b) Lala Fe-Cu deposit in Kangdian ( modified after Chen and

Zhou 2012); (c¢) Laoshankou Fe-Cu deposit in northern margin of East Junggar ( modified after Liang 2018)
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Fig.4 Field photos of Fe-Cu ores from different I0CG metallogenic belt

(a) massive Fe ores in the Dahongshan deposit showing sharp contacts with hosting rocks ( gabbro) ; ('b) banded Fe-Cu ores in the Lala deposit

crosscut by Cu-rich veins; ( ¢) Fe-Cu ores in the Heijianshan deposit. Note that sulfides are present as interstitial phases in the magnetite matrix; ( d)

Fe-Cu ores in the Qiaoxiahala deposit the magnetite and sulfides are associated with epidote and garnet. Mineral abbr.: Mag-magnetite; Ccp—

chalcopyrite; Py-pyrite; Ep-epidote
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Fe-Cu . ( 2018) ; (d) Fe-Cu
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Fig.5 Photomicrographs of various ores in different metallogenic belts

(‘a) Dahongshan Fe ore where early ankerite is replaced by magnetite and albite; (b) Lala Fe-Cu ore where early magnetite apatite and albite are
replaced by sulfides calcite and biotite. The apatite contains abundant monazite grains; ( ¢) Heijianshan Fe-Cu ore where early pyrite magnetite and
quartz are crosscut by chalcopyrite; ( d) Qiaoxiahala Fe-Cu ore where early garnet is crosscut by pyrite and magnetite. Mineral abbr. : Qtz-quartz; Grt—

garnet; Ab-albite; Cal-ecalcite; Mnz-monazite; Ank-ankerite; Ap-apatite; Bt-biotite
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Fig.6  Summary of ages of Fe-Cu deposits in different metallogenic belts
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8 Fe-Cu CO
( Chen and Zhou 2012; 2013; Li and
Zhou 2015; Zhao et al. 2017b)
Fig.8 C and O isotopic compositions of carbonate minerals
from typical deposits in the Kangdian region ( data from
Chen and Zhou 2012; Wang 2013; Li and Zhou 2015;
Zhao et al. 2017b)
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