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Iron Oxide Apatite (IOA) deposits are an important type 

of iron deposit that may host large reserves of iron and other 

elements, and have attracted much attention of geologists for 

scientific researches and mining explorations. The genesis of 

IOA deposits has remained controversial, with the major 

divergences in interpretation of the magmatic or hydrothermal 

(metasomatic) nature of the magnetite ore. Actually, in most 

mineral deposits or deposit systems, the mineral precipitation 

processes are dynamic, including time gaps in ore-formation 

between two mineralization stages, which should not be 

classified into one simply genesis.  

The iron deposits in the Washan ore field are multi-stage 

iron oxide-apatite deposits, containing almost 1 billion metric 

tonnes (Mt) of Fe, located in the Ningwu ore district in the 

Middle-Lower Yangtze River metallogenic ore belt, East 

China. In-situ LA-ICP-MS trace elemental analyses of 

magnetite and apatite, and S isotope analysis have been 

performed. We suggest that magnetite from these deposits has 

a similar magmatic link, and precipitated in high temperature 

hydrothermal environment. We propose a new model for the 

ore-forming process of the IOA deposits: 1) The Fe-rich liquid 

ascended through the magma system, which may have 

formed via liquid immiscibility, and formed the disseminated 

ores and albite alteration in the porphyritic diorite which is the 

hosted rock. 2) With the cooling and crystallization of magma, 

the intrusive rock developed fractures which may have 

provided paths for the Fe-bearing fluid. In addition, a crypto-

explosion occurred due to the abrupt pressure release. The 

paths would have been sealed quickly by mineral precipitation, 

which give a sealed space as another chance for gestating 

another mineralization. 3) Continuing liquid immiscibility and 

magma crystallization may have produced a similar, less rich 

Fe-bearing fluid as a result of increasing involvement of the 

crustal material (evaporite) and meteoric water. Subsequently, 

the magma might have remained active during the process of 

cooling and differentiation, and the formation of pyrite-quartz 

and calcite veins. 

 

 


