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Fig. 1 Regional geological set of Nihe iron deposit(modified from Zhou Taofa et al. , 2010)
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1-—Quaternary; 2—Cretaceous-Tertiary; 3—Fushan Formation; 4—Shuangmiao Formation of Cretaceous; 5—Zhuangiao Formation of

Cretaceous; 6—Longmenyuan Formation of Cretaceous; 7—syenite of Yanshanian, orthophyre; 8—Yanshanian intrusion, quartz diorite

porphyry; 9—trachyandesite; 10—inferred fault; 11—inferred inferior fault
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Fig. 4 Inversion results on line 1 in Nihe deposit
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(a)—The result of AMT by 2D NLCG inversion; (b)—the result of CSAMT by 2D NLCG inversion;
(c)—the result of TEM by 1D OCCAM inversion
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Inversion results on line 3 in Nihe deposit
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(a)—AMT result by 2D NLCG inversion; (b)—TEM result by 1D OCCAM inversion
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Application of Comprehensive Magnetotelluric Sounding Technique in Prospecting
Deep Structures: A Case Study of Nihe Porphyrite Iron Deposit
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Abstract

Middle-Lower Yangtze Valley is an important base of poly-metallic mineral deposits in eastern China.
Advanced geophysical survey was employed to prospect the deep structures in typical deposits, and this is
of great significance in understanding the genesis of the deep deposits and summarizing exploration
methods. In this paper, we chose the Nihe porphyrite iron ore in the Luzong district, Anhui province, as
a trial site. Audio magnetotelluric (AMT) sounding, controlled source audio magnetotelluric (CSAMT)
sounding and transient electromagnetic (TEM) sounding were carried out. Through the processing and
inversion of AMT, CSAMT and TEM data, it is discovered that ore-controlling geological bodies are
basically similar in electrical characters but different in some details. The results of three methods, and
electrical characters determined distribution of the Zhuangiao Formation volcanic rock, and identified
positions and shape of diorite porphyrite, and inferred the position of ore bodies. Out study suggests that
under the condition of processing and reversion of reasonable data, magnetotelluric sounding can

distinguish the difference of electrical characters between subvolcanic rock and wall rock to effectively

position the interface of ore-controlling structures and thus to infer the positions of ore-bodies.

Key words: porphyrite iron ore deposit; Nihe; deep ore-prospecting; AMT; CSAMT; TEM





