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Fig.1 Geological sketch showing alterntion zoning of Tiemenkan ore block of the Tieshan iron
ore deposit, Daye (after Zhao Yiming, 2013)
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1—Marble; 2—quartz diorite; 3—diopsidized and albitzed diorite; 4—stockwork of scapolititzed, garnetized, diopsidized, epidotized,

and albitized diorite; 5—garnet-diopside-scapolite skarn; 6—magnetite ore body; 7—dike of diorite porphyrite
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Fig. 2 Profile 28 of the Baijian iron deposit, Hebei Province (after Zhao Yiming, 2013 )
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1—Quaternary; 2—Carboniferous — Permian coal formation; 3—Middle Ordovician dolomitic limestone of Fengfeng Group; 4—Middle
Ordovician dolomitic marble of Cixian Group; 5—Middle Ordovician dolomitic marble of Majiagou Group; 6—diorite; 7—diorite porphyrite;

8—skarn; 9—iron ore body; 10—unconformity; 11—inferred fault; 12—drill hole
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Fig. 3 Map of Triassic lithofacies-paleogeography. showing the distribution of anhydrock sequences and
related mineral deposits in the Middle-Lower Yangtze Area
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Table 1 The sulfur isotopic compositions of skarn iron ore and gypsum from Daye and Handan-Xingtai Area, China
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Fig. 5 The geological section of pyrite deposits at Sanwangcun in Handan-Xingtai Area
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I—Quaternary; 2—Upper Shihezi Formation; 3—Second Member of Lower Shihezi Formation; 4—First Member of Lower Shihezi
Formation; 5—Shanxi Formation; 6—Taiyuan Formation; 7—Benxi Formation; 8—Middle Ordovician; 9—altered diorite; 10—

Carboniferous flaggy limeston; 11—china clay ore; 12——coal belt; 13—pyrite bodies; 14—magnetic iron bodies
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Fig. 6 The directional blowhole structure in massive ores of Tieshan iron deposit, Daye
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Effect of Sulfate Evaporate Salt Layer over the Formation of Skarn-Type Iron Ores

LI Yanhe, XIE Guiging, DUAN Chao, HAN Dan, WANG Chengyu
MRL Key Laboratory of Metallogeny and Mineral Assessment , Institute of Mineral
Resource, CAGC, Beijing, 100037

Abstract

The skarn type iron deposit is one of the most important types of rich iron deposits, accounting for about 60 %
of total rich iron ore reserves in China. The ore-controlling mechanism of sulfate evaporate salt layers is unclear,
however, the relationship between layers and skarn iron deposits have been attracting widespread attention of
geoscientists recently. In this paper, the effect of sulfate evaporate salt layers on the skarn type iron mineralization
has been discussed, through the case studies of Daye type and Handan type deposits which are the important iron
types in China. The sulfate evaporate salt layers are rich in carbonates, gypsum and halite, and they can provide a
large number of agents of mineralization for the sodium alteration, scapolitization. skarn alteration, and the Fe*™
transport as the complex (e. g. Na-Fe-CD, like Na®, ClI", CO,*" and so on. On the other hand, the sulfate
evaporate salt layer is the most important oxidation barrier in the depth crust, which could oxidize the Fe’" into
Fe'" in the silicate magma and hydrothermal solution and enrich the iron to be the iron deposit. It is a key factor of
the ore-forming of the skarn type iron deposit. In Daye district, the salt layers belong to the Jialingjiang Group in
the lower part of Middle Triassic » and in Handan-Xingtai district, the salt layers belong to the Majiagou Group and
Fengfeng Group in Middle Ordovician. The high §*' S values of sulfide in both districts indicate that most of sulfur
of the skarn iron deposit is derived from sulfates in the salt layers, and the proportion is approximately 80%. The
reduction temperature is more than 500°C. The temperature of the sulfide precipitation was lower and the time of
the precipitation was relatively later than reduction. The higher the §*' S value of sulfate or the reduced temperature
is, the higher the §S value of sulfide will be. Otherwise the more the proportion of the original magma sulfur is,
the lower the 6*'S value of sulfide is. While the magma is assimilating salt layers, SO, oxidize Fe*" into Fe’" in
the silicate melt, which prevent Fe** to enter the lattice silicate minerals, with forming Fe; O, or Fe, O, to enter
melt. The immiscibility occurs between iron oxide and silicate melt in magma chamber, by the effects of P, NaCl,
water, and so on, forming the iron ore magma which eventually precipitated in a favorable tectonic area as the
magma type iron deposit. In skarn iron deposits, ore magma filling type and hydrothermal—metasomatic type ore
bodies coexist, with a certain zonation or gradual transition in space. The ore magma filling type ore bodies are
usually located deeply near the intrusive rocks related mineralization, while the hydrothermal-metasomatic ore
bodies are located in front of ore fluid migration. In addition, SO, itself is reduced into S~ , while it is oxidizing

the Fe*" , and § combine with Fe*" to form pyrite which is located in top or side of iron deposits.

Key words: skarn iron deposits; sulfate evaporate salt layers; oxidation barrier; magnetite lava;

sulfure isotope.



