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Fig.1 Geological sketch map of the Damiao anorthosite complex, showing the distribution
of ore bodies (modified from [3])

Ar — Archean;]—K —Jurassic—Cretaceous; ¥ » — Proterozoic granitoids; v ¢ — Anorthosite;

F1 —Fault and its serial number;hollow framework— apatite—dominated deposit; filled framework—

magnetite—dominated deposit; other filled areas — ore bodies cropped at the surface
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Fig.2 Contact relationship between anorthosite and mineralized norite

a—Mineralized norite intruding anorthosite and causing strong alteration (chloritization) of the latter (the length of the

hammer being 35cm); b— Irregular anorthosite fragments sunk in norite and cemented by norite; c—Mineralized veinlet

norite intruding anorthosite with number and shape of veinlets varying downward; d—Ore—bearing melt—fluids

percolating in anorthosite and causing alteration and mineralization of the latter (diameter of the coin being 1.9 cm)
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Fig.3 Main rock types in the open—pit of the Heishan iron mine

a—Leuco—anorthosite with plagioclase porphyroclast phenocrysts (diameter of the coin being 1.9 ¢cm); b—The cataclastic

anorthosite with fine muscovites filled along the cracks of plagioclase, cross polarized, with the bottom length being 1.5 cm or

so; c—Porphyritic norite (length of the hammer being 35cm); d—Noritic coarse mylonite (diameter of the coin being 1.9 c¢m)
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Fig.5 Main ore types in the open—pit of the Heishan iron mine

a—Vanadiferous titanomagnitite ore with pegmatitic texture (diameter of the coin bring 1.9 ¢m);b—Vanadiferous

titanomagnitite ore with cumulate texture(diameter of the coin being 1.9 ¢cm); c—Vanadiferous titanomagnitite ore with

orthocumulate texture, reflected light, polarized light, with the bottom length being about 1.5 ¢m); d—Vanadiferous

titanomagnitite ore with taxitic texture (diameter of the coin being 1.9 c¢m)
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Fig.6 Characteristics of deformed rocks and ores in the Damiao anorthosite complex

a—Taxitic ore with altered deformation fragments of metamorphic anorthosite (diameter of the coin being

1.9 cm) ;b—Noritic magma that flowed backward into tension fractures within anorthosite (length of the

hammer being 35c¢m) ; c—Mineralized norite intruding anorthosite and causing alteration of the latter and

the development of the roasted edge;d—Deformation characteristics of veinlet ore bodies, with ore and

host norite contemporaneously deformed under a strongly shearing condition
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Fig.7 Natural portrayal of the genesis of the Damiao—type iron deposit (see text for details)

a—Picture of the outcrop (diameter of the coin being 1.9 cm); b—Sketch based on the picture

(A—anorthosite; N—norite; O—ore body; D—detachment fault)
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Is the Damiao ore field a crisis mine or a potential giant iron base?

SUN Jing', LUO Zhao—hua®, ZHANG Chang—hou’, GUO Shao—feng*’, LI Jian', DU Wei—he',
WANG De—zhong', PAN Ying’, ZHOU Jiu—long?, LI Xu—dong’
(1. No. 4 Geological Party, Hebei Bureau of Geology and Mineral Exploration, Chengde 067000, Hebei, China;
2. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
3. No. 2 Geological Party, Hebei Bureau of Geology and Mineral Exploration, Tangshan 063000, Hebei, China)

Abstract : Detailed field observations have revealed that the Damiao iron ore field obviously has excellent potential
and is likely to become the largest base area of iron resources in China. New evidence supports neither the
opinion that all the component igneous units in the Damiao anorthosite complex were evolutionary products of a
unique primary magma nor the hypothesis that ore magma was responsible for the formation of the Damiao—type
iron deposit. The anorthosite underwent at least two more times of deformation than the norite, suggesting that
the norite was emplaced after the consolidation and cooling of the anorthosite. The generation of the Damiao—
type iron deposit is closely related to the noritic magma. Nevertheless, the ore —forming materials were derived
from the concurrently emplaced transmagmatic fluids instead of from the noritic magma differentiation. The
degassing process of the ore magma—fluid mixed materials in the deep crust led to the concentration of the ore—
forming materials in the norite and the differentiation characteristics of the mineral veins, i.e., the apatite was
concentrated in the shallow place, while the titanomagnetite became rich in the deeper part. The main ore bodies
are buried in the norite substrate beneath the anorthosite cover. Therefore, the Damiao iron ore field is a very
promising area instead of a crisis mine.

Key words: Damiao; iron deposit;transmagmatic fluid; mineralization ;structural deformation ; anorthosite ; norite
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