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Abstract The lithosphere structure and deep processes are keys to understanding the formation of ore-district and metallogenic
province. Lithosphere-scale process could create big footprints or signatures which can be observed by geophysics methods. To better
understand the deep dynamic of the major metallogenic province, the authors has conducted an integrated deep exploration across
Middle and Lower Reaches of Yangtze Metallogenic Belt (YMB) in eastern China, these included broadband seismic, deep reflection
seismic, wide-angle reflection seismic and magnetotelluric sounding. The findings based on the data processing and inversion of these
integrated geophysical exploration include; (1) Lower velocity body at the top of upper mantle and a SW dipping high velocity body
with center depth at 300km, were imaged by teleseismic tomography beneath YMB; (2) S-wave receive function evidence the thinning
of the lithosphere beneath the YMB to 50 ~70km; and SKS, SKKS shear wave splitting results show NE parallel fast-wave polarization
direction which parallel with the regional tectonic lineament; (3) The reflection seismic data reveals strong NW-SE upper crustal
contraction deformation, characterized as tight fold, thrust fault and nappe. The “crocodile” reflection structures are found beneath the
Ningwu volcanic basin, Changjiang deep fault and Tan-Lu fault, indicating the decoupled deformation process of the upper and lower
crust. Overall, the seismic data show evidence for an introcontinental orogen with lower crust and upper mantle subduction and
imbrication; (4) Refraction seismic and MT data provide velocity and resistivity distribution across the YMB, and show a general
agreement with the tectonic units. Based on the results of the integrated geophysical exploration, combining with the recent
geochemistry results, a geodynamic model is proposed for the YMB. The model suggests that Middle and Later Jurassic introcontinental
subduction, lithosphere delamination, mantle-derived magmatic underplating and MASH process are responsible for the formation of
this world-class metallogenic belt.
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Fig. 1

Geological subdivision of Middle and Lower Reaches of Yangtze Metallogenic Belt and neighboring area showing the location

of the major ore-districts ( modified after Pan and Dong, 1999 ; Mao et al. , 2011)

1-Late Jurassic-Early Cretaceous granite (156 ~137Ma) ; 2-Cretaceous volcanic and subvolcanic ( < 135Ma) ; 3-A-type granites; 4-porphyry-skarn-
stratabound complex Cu-Au-Mo deposits ( >135Ma) ; 5-skarn Fe-Cu deposit ( >135Ma) ; 6-porphyry-type Fe deposits ( < 135Ma). XGF-Xiangfan-

Guangji fault; TLF-Tancheng-Lujiang fault; YCF-Yangxin-Changzhou fault. Insert map shows the location of the Middle and Lower Yangtze River

metallogenic belt
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Fig.2 Map showing the layout and location of deep exploration profiles in Middle and Lower Reaches of Yangize Metellogenic Belt

and major ore-districts

1-major faults; 2-permanent seismic stations; 3-portable broad-band seismic stations; 4-MT sounding points; 5-reflection seismic profile, yellow are

non-SinoProbe profiles; 6-wide-angle stations; 7-wide-angle shot points. TLF-Tan-Lu fault; XHF-Xiangshui-Huaiyin fault; CHF-Chehe fault; MSF-
Maoshan fault; JNF-Jiangnan fault ; SDF-Shouxian-Dingyuan fault ; XMF-Xiaotian-Mozitan fault ; XGF-Xiangfan-Guangji fault
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the Middle and Lower Reaches of Yangize Metallogenic Belt and

Seismic acquisition parameters of reflection seismic for

ore-district
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Fig.3 Seismic images of the crustal and upper mantle structures along the main seismic profile (after Shi et al. , 2013)

(a) -topography and station positions along the profile; (b)-P-wave receiver function cross-section; ( c)-S-wave receiver function cross-section. A, H

and D indicate the converted phases for the relatively low velocity and anisotropic layer in the lower crust of the YMB, the high-velocity layer in the

lower crust of the YC and the south-dipping structure beneath the Hefei Basin respectively. LAB-the lithosphere-asthenosphere boundary. For the fault

abbreviations see Fig. 2
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Fig.4 Shear-wave splitting results of SKS and SKKS in the Middle and Lower Reaches of YMB region (after Shi et al. , 2013)

Bars represent the well constrained splitting results with their orientation parallel to the fast polarization direction () and length proportional to

splitting time (8t) ; Crosses represent unconstrained or null results with one leg parallel to the back-azimuth. Different colors are used to distinguish

the results of different (southeast and northwest) incoming waves. For the fault abbreviations see Fig. 2
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Fig.5 Raw (a) and interpreted migrated seismic segment (c¢) from CDP 1 to 5000 for the deep seismic reflection profile with

surface geology (b) (after Lii et al. , 2014)

Pt-Pz-Proterozoic-Paleozoic strata; J, -Lower Jurassic Fanghushan Formation; J, , ;-Middle-Upper Jurassic Yuantongshan Formation and Zhougongshan

Formation; K, -Lower Cretaceous; K + E-Cretaceous and Tertiary strata,

the bottom boundary of which is deduced by reference to the regional gravity

data; TLF-Tan-Lu fault; XHF-Xiangshui-Huaiyin fault; CHF-Chuhe fault; NCB-North China block ; SCB-South China block; The letters A, B, C, D

and E indicate comparatively complete blocks or flakes
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Fig. 6 Raw (a) and interpreted migrated seismic segment (¢) from CDP 5000 to 10000 for the deep seismic reflection profile with

surface geology (b) (after Lii et al. , 2014)

Pt-Pz-Proterozoic-Paleozoic strata; Pz-Paleozoic strata; Mz-Mesozoic strata; K + E-Cretaceous and Tertiary strata; CHF-Chuhe fault; CJF-Changjiang

deep fault; MTF-Main thrust fault; MSF-Maoshan fault; The letters F, G and H indicate comparatively complete blocks or flakes. The legend for

geological interpretation is same as Fig. 5
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Fig.7 Raw (a) and interpreted migrated seismic segment (c¢) from CDP 10000 to 15000 for the deep seismic reflection profile

with surface geology (b) (after Lii et al. , 2014)

Pz-Mz-Paleozoic-Mesozoic strata; K + E-Cretaceous and Tertiary strata; MSF-Maoshan fault; JNF-Jiangnan fault; NLF-Ningguo-Liyang; GWF-

Guangde-Wuxi fault; The letters L, M, N, O and P indicate comparatively complete blocks or flakes. The legend for geological interpretation is same

as Fig. 5
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Fig.8 A geodynamic model of the Middle and Lower Reaches of Yangtze Metellogenic Belt showing the Middle-Late Jurassic

intracontinental orogen ( after Lii et al. , 2014)

The model predicts that the extensive folding, thrusting and nappe were occurred in the upper crust, and the underthrusting was happened in the lower

crust and uppermost mantle. TLF-Tanlu fault; XHF-Xiangshui-Huaiyin fault; CHF-Chuhe fault; CJF-Changjiang deep fault; MTF-Main thrust fault;

NCB-North China Block; SCB-South China Block
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