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Fig.1 Demonstration of gravity exploration
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Table 1 List of gravimeters!*!
Type Name Principle Typical Type  Accuracy /pGal Origin
Laser Interference FG-5, FG-5X 2 USA
Free Falling
Absolute Gravimeter NIM-3A 53 China
Gravimeter  Atomic interference
) Atom Interferometry ~ NIM-AGRB-1 0.2 China
Gravimeter
Vertical )
Askania GS 1 Germany
Mass-Spring
LCR 10
Spring Gravimeter ~ Zero-Length Spring USA
Relative gPhone, Burris 0.1
Gravimeter CG-5, CG-6 1 Canada
Quartz Spring
ZSM6 1 China
Superconductin Superconductin
P s P s iGav 0.001 USA
Gravimeter Magnetic Levitation
Two Axis (2DOF)
) TAGS, BGM-3 1000 USA
Motion Base
Marine And KSS5 700-2000 Germany
Airborne Platform
) Airborne ) )
Gravimetry ) Triple-Axis (3DOF) AIRGrav Canada
Gravimetry 600
Motion Base GT-2A, GT-2M Russia
Platform GIPS-1AM 1000 China
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Fig. 2. Principle of quartz gravity sensor and high precision digital gravimeter ZSM-6!")
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Table 2 The development stage of magnetometers

Development Stage Time Measurement Magnetometer
Early-20th Total Magnetic Field Intensity Mechanical
The first generation
Century (T™MI) Magnetometer
Proton-Precession
) Mid-20th Total Magnetic Field Intensity Optical-Pumping
The second generation
Century (TMI) Fluxgate
Magnetometer
) ) Total Magnetic Field Intensity New Optical-Pumping
The third generation 1950s~1990s
Vertical & Horizontal Gradient Magnetometer
New Fluxgate
) Magnetic Vector & Magnetic
The fourth generation 1990s~Now ) Magnetometer &
Gradient Tensor
SQUID
20
CZM WCZ-2
G856F JPM B
GEM GSM-19T 0.01 nT
20 50
3nT 1976
CBG-1
CG-30 InTY
0.0InT HC-85 HC HC-95 HC-2000
0.25pT GB RS
20 90 LETI
1pT /+/Hz 22 POLATOMIC P-2000 50T /v/Hz
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Fig. 4. Low-temperature superconducting full-tensor magnetic gradient measurement system developed by IPHT.

The first generation system(left); the second generation system(right)?!
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Fig. 6 (a) A cross-section of recovered density model from joint clustering inversion based on FCRM. (b) A
cross-section of the susceptibility model obtained from joint clustering inversion based on FCRM clustering. (c)
Cross plot of jointly inverted density and susceptibility values based on FCRM clustering. The red lines summarize

the linear trends in a priori petrophysical data. The yellow arrow points to the direction perpendicular to the lower

linear trend®%.
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Fig. 7 Thunderbird Vanadium-Titanium target in Ontario, Canada. (a) shows the cut-off 3D image of the inverse
density model. (b) presents the volume image of the vertical component of the magnetization vector. The black—

yellow—black solid line shows the location of the borehole drilled in the survey area. The yellow color indicates the

mineralization zone confirmed by drilling!®?.
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Fig. 9 Map of TGEM prospecting targets and site exploration results at the Maoping Pb-Zn ore deposit (a) and (b)
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Progress of gravity and magnetic method in nonferrous metal mineral

exploration

LIU Jian-xin'?*, REN Zheng-yong"?*, YUE Guo-xuan'?, ZHANG Yuan-lei'?

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China
2. Key Laboratory of Non-ferrous and Geological Hazard Detection, Central South University,
Changsha 410083, China;)

Abstract: Gravity and magnetic exploration have the advantages of sensitive to metal minerals, low cost, high
efficiency, which have played an important role in the delineation of non-ferrous metal minerals. With the updating
of instruments and the rapid development of data processing and interpretation methods, gravity and magnetic
exploration have become more and more mature, and the corresponding data processing and inversion have also
entered the stage of high-dimensional, high-precision, and high-resolution. We analyze the status and progress of
gravity and magnetic exploration methods in non-ferrous metal minerals exploration from four aspects: basic
principles, instruments and equipment, data processing and inversion methods, and representative exploration cases.
Then we summarize the development trend and application prospects. The relevant conclusions can serve
non-ferrous metal minerals exploration peers and provide certain support for the exploration of strategic
non-ferrous metal minerals reserves and distribution.

Key words: Gravity exploration; magnetic exploration; non-ferrous metal mineral resources; gravity and magnetic

equipment; strategic minerals
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