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Abstract: This paper is the result of mineral exploration engineering.

[Objective]Jiaodong Peninsula is the first region to carry out deep— seated prospecting and made significant prospecting
achievements in China. Stepwise prospecting method has played an important role in the deep—seated exploration. The study of
deep—seated prospecting methods will be conducive to promoting the implementation of the prospecting strategy of “prospecting
deep—seated deposits” in East China.[Methods]In this paper, based on the deep—seated gold deposits prospecting in Jiaodong, we
studied the metallogenic model of deep gold deposits, and analyzed the role and effect of controlled source audio frequency
magnetotelluric sounding (CSAMT), spectral excited electric sounding (SIP), magnetotelluric sounding (MT) and reflection seismic
methods in deep gold deposits prospecting. [Results]Deep orebodies generally occur in the gently dipping parts of alternate change
of steep—dipping to gentle—dipping of the ore—controlling fault, forming a step metallogenetic model. This metallogenetic model is
a comprehensive reflection of tectonic activities and physicochemical conditions of mineralization. The technical process of the
stepwise prospecting method is outlined below. First, through high precision geophysical detection in land surface, deep
characteristics of ore—controlling fault are found out. Then, according to the step metallogenic model, the location and scale of the
deep— seated gold orebodies are predicted. [Conclusions]The step metallogenic model provides a technical premise and key
exploration target for the deep—seated gold deposits prospecting. CSAMT, SIP, MT and reflection seismic methods can detect the
deep characteristics of ore—controlling faults. The combination of multiple geophysical methods is an effective technical means of

the stepwise prospecting method.

Key words: stepwise prospecting method; deep—seated gold deposit; gently dipping fault of ore controlling; geophysical method;
mineral exploration engineering; ore concentration area of gold; Jiaodong Peninsula; Shandong province

Highlights: The deep structure and variety of ore— controlling fault dipping angle are detected by high precision geophysical
method, and the location and scale of deep—seated orebodies are predicted according to the step metallogenic model.
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Fig.1 Flow chart of stepwise prospecting method for deep—seated deposits
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Fig.2 A step metallogenetic model of deep—seated gold deposit (after Song Mingchun et al., 2020)
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Fig4 Geological sections along No. 28 exploratory line at Guilaizhuang gold deposit, Shandong Province (after Zhang Guoqun et al.,2017 )
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Fig.5 CSAMT inversed apparent resistivity geological section along No.360 exploratory line at Sizhuang gold deposit, Jiaodong
Peninsula
1— Actual fracture and alteration zone; 2—Inferred fracture and alteration zone; 3— Actual gold orebody; 4—Predicted gold orebody; 5— Validated
deep—seated gold orebody; 6—Drilling hole positions
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Fig.6 SIP sections of apparent resistivity(a), apparent charging rate (b), time constant (c) and frequency correlation coefficient (d)
along No.320 exploratory line at Shaling gold deposit, Jiaodong Peninsula
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Fig.7 MT inversed apparent resistivity profile (a) and inferred geological section through inversion and calculation (b) in area of
Sanshandao —Jiaojia fault, Jiaodong Peninsula(after Song Mingchun et al., 2021)
1—Apparent resistivity contour; 2—Inferred fault; 3— Jurassic granite; 4—Neoarchean metamorphic complex; 5—Gold orebody
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Fig.8 Reflection seismic profile at northwestern Yijia area, Jiaodong Peninsula
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