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Abstract: Mineral resources in South China are abundant with the distribution of multiple polymetallic metallogenic belts. The

formation of polymetallic metallogenic belts was often accompanied by a special deep background and the underground process.
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Studying the crust—mantle coupling relationship reflected by the crustal thickness based on the Moho depth calculation can provide
a reference for exploring the formation and evolution of underground massive metal resources in South China. In this paper, the data
of high— order satellite gravity field model EIGEN— 6C4 was corrected based on the gravity calculation method of spherical
coordinates, and the satellite Bouguer gravity anomaly was obtained in South China. Then the modified Parker—Oldenburg method
was used to perform the variable density interface inversion, and the characteristics of the Moho surface in South China were
revealed. Finally, based on the ranges of different metallogenic belts in the area and the geological and geochemical data available,
the authors investigated the relationship between the source of ore—forming materials and the formation mechanism of Moho surface
undulations in different metallogenic belts in the study area. It is estimated that the middle and lower reaches of the Yangtze River
and the eastern part of the Qinhang area are located in the metallogenic belt of the Moho surface uplift area. In addition, mantle
source materials played a dominant role in its metallogenesis, forming a polymetallic deposit mainly composed of copper and iron.
The Nanling, Wuyi, western section of Qinhang and western Hubei—Xiangxi are located in the metallogenic belt of the Moho facet—
occlusion zone. The ore—forming process was closely linked to the interaction of the shell and mantle source, forming tungsten, tin,

gold and silver, lead and zinc and other polymetallic deposits.
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Fig.2 Satellite gravity raw data map
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Fig.4 Satellite Bouguer gravity anomaly in South China based on spherical coordinate solution
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Fig.5 The satellite Bouguer gravity anomaly of Moho variation in South China
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Fig.6 Distribution of crust density differences in South China (area in the red box for the study area, the data in the grid represent
the difference in crust density, unit: g/cm’)

http://geochina.cgs.gov.cn H1EHLTT, 2019, 46(4)



468 4l

% PUAGE A F 3 DX M 7 5 PR AR A RO T S LA 1 24 - o 1 TL AL M A 24 5R 767

kM S AT
L it JRR 4
Q T >4

| depth/km
3

111°

107° 109°

113¢ 115°

123¢

117° 119° 121° 125°

P 7 A R A R K STV
Fig.7 Moho depth map in South China inverted by variable density interface

TEDEAT SRR T 5 1 S e 20T, B SR AR
SCHY SRS R AT . RITH TR T
A B N TR MR ) T BORE, A S AR R
i 1, DX ) b 55 80 45 SR %) S i 4 SR AT A . B
PR T4 (2015) ZE R VT A R I b IX A7 5 1) 2 4R TR I
SFF 1, 752 30 1A 235 R A s VR Ui b DX B TR
SRR BE SN 29~35 km; Shi et al. (2013 ) 38 15 KSR Hb
o2 AR A8 2R L ARAT A VL T i kb DX B T A R
AR AL R 28~36 km., A SO TR H S8R R AR %
JEE 1A S 7 AR AR B VT T i bl DX B T S
TR VU R 31~34 km, ST A MIE 45 R W) &,
e WA SR ] T T 80 A ) A2 g X AT R
JEE ST ST AR A (1) S TR R B 4 SR AT
6 LA ARHIES B AT

AT L X P E PO R R R 2 VR R
T KA 0 4 i 7 et o e A b DX, AL 3 1404 )
K ERZHE JURHAGE R F - CRAHE
85,2017) (AU VTR S e BT ARBLHT g U
B 5 ) o S TR AR RE R R il 2R A

—, IRLEE W FAE A RIE X Z —, R
T SR AR Y, X A 114 4 A A i 3 R B A A
F PR BB T OB A G &R A B TR AR i
5 SRR IBTTE (B Ei e, 1994) o

R RIS SN g 3t DX R AT 2 8 R B T ST 3R A
8 SR T 73 A T A 2R 5 2019 47 [ b i A A5 Ry
JEEE (A i M X417 10 AT VE LB I, BRAR AR
T DX 14 B T AT 55 BT 7 B X 1 P (181 8)
A 1o AT A R L DA R IR DX A S T A5 R
il , LA S5 #2277 0 A S5 Rk, X
A i DXAN [) A DX B 4 B T R S
R PRI TR R AT 73R o
6.1 KIIRTHEMRT &

AT AT i A A7 14 X I8 R 20 B A
— T — Sy, B A B R B — VT
TR RFAE o Moho [T e RAL AL TV 5 B 5 3y
Ab Y JUTT A A s DX BT 1) 6 2R R 94 9 7 1)
Fa Tt AEARTT ) (R 30 #6 T B B R ML L
P 5 1) (P8 32) B K, it HR A i g 19 A 2K 5 1)
Moho T8I A4 7 JBE R S R S 2 s 9 4L

http://geochina.cgs.gov.cn H1EHLET, 2019, 46(4)



768 i 5]

20194F

111°

109°

107° 113°

—
115°

117° 119° 121° 123¢

P8 BT TR AT 5 1T i o A
Fig.8 Map of Moho depth distribution and location of metallogenic belt

TSR U AR 2 R R E X 7 X
HE NG RN S EE RSP QUL L X AW/ QI IR CIN
A E HLE RS 1S L e A g % o4 [V 5
B CRER, 1991)

BRSP4, o 2R S s A ik F A e 22 1)
TR 5T, TP AR PE R0 A e
(R ARk ORF iR (A5 5805 U 5 A 2B R B ) 224
R Is Bl AT AR P R AR 25 S CRE BRI AR
1991) o F B TR B TF b VTP R TR
BB, Pk, HhAe s, Rl 20 kol
18 B MR A KA TE R T B4 15 JE i
)V IR RS R A DX A A% JR)

FE it R ST 1 A e 1] BRI K B 2 8l (152~135
Ma) FIHGE 50 (143~128 Ma) BILE S TS E TR, i
W T O s RO & B SRR IUREER S
b FE AL , 55 IR 1 30 A D L I O A 2
WIE L. 7 LIR A R R T AR I R AR T
HFeTC R, P T A K A B, (A5 i A
BRI RZS g 36 10 ok, ZE TR BB RNV TR 1 7

TR I 5, B e TR kB 3 1ot Y 45 R o7
T WU 4x 22 4 J@ A R C ERR 45, 1991 R SCA%:
2011) o 1717 FY b 7 M S A LA KN A B 72 4
BV A T S 114D 57 M s A T R D) b & %) 4608 I T 24 I
Th 2R A0, T8 MO ZOMA Rkl . BT
FEME A ATE VR A PR A A RIS & (133~128 Ma) ,
PR PR A, 5 R R KL H 2 A AR
FH B A bty A R O A5 A R A & 4R TE A
BEA TR R (FE 45, 20115 X145 ,2018) .

6.2 RMEH &

BT L T A2 5 545+ WA~ 1y Bl D i) il
PR X, 2207 THELL IR T2
WHVER LB T E R 4 RS SR
PR, 2 v [ T B X 2 — (4556, 2017) o )
2 ) FN S A o5, BB A 1] 20 AR P o =
BL ARBH S0 AL RHIE, KB A KRR R
(R 4 22 4 SR AT IR s PHBELL Au  Ag 250 A 4R i1k
JrEE, RE A KAWTEA S B IR P B SR G
A AR — 2, S B A4 AL B A X

http://geochina.cgs.gov.cn H1EHLET, 2019, 46(4)



H a6 4

% PUAGE A F 3 DX M 7 5 PR AR A RO T S LA 1 24 - o 1 TL AL M A 24 5R 769

HEEWES 2 BN IR

F 1 D ki Y 2B AE D A B R — e
—SRELB S M S — T R T 2 (R T
WA (B & —ERIEINAT ) 5 B0 SN 7E fili 9 & A 5
FURE A L, TR T 1L — K & 1 B 5 e 1 1
S0 0 4 15 AR ) K A 4B, o i P s L 1) 25 LA
JRVSHERL AR, 1T B AR AR B T Y
“PRRE T —3) " A3 A REIE (2 BIAA A5, 2017)

IR BE DX BRAEHE L R LB B (180~160 Ma) 1K
SR R ) A R AR AT ek AR, R 7 2
JE I 7 ki I e BRSO, 5 SR L 245 45 i
SRR AT RGBSR B T M e A L,
FEPEREPRUTVE T, (A5 2 IR A T 2 A R
TE R A ) TG R, i 4 22 &m0 RAAL)
JEORUR . EIRE LR G 7 B 2 B R B (160~125
Ma) , B AR B PR T2 30 & A 5 2 A O o, i
IR A B R IR, A AR P P i 1 S T PR
FEEGAG R A R, R B R R L3, B K 5 |
L H S B RO B AR ) 2 T, TR e R
BB AT B S BIAE b 23, S VB BB AH SRR IR
PEALYIE (JRBr R, 20035 X1 4%, 2015) o MAGHE 1L G 10
T B R 30 2= i 3 e B B (136~100 Ma) , B H- i o
() Ff B HHE— 2B AR A A RS T, KR B
fRA BN HFTHEER , S ST A K T R AR, T g
VR IR 5 5 & e s e 00 A RO s ) A B
FHRIREG G 205 S ALY BRI HA TS AL
b 2 B T R E A A UL B 2, A R B A
TR IR (F4E45,2012,2015) .

BT LAY 1Y G B IX I 5 4R L v B IX A 1
Hoh B A AT BRI e o A SIS RY AR
BT P4 B DX Bl Sy g 0 DA b X, BB b
i 24° I HLIX , 1T SCIRAF I BEE 45 R R, K
LR TH Y 3 A R IR R LR o PE B X M HT
T RURED T ZHE R TSz sh, g
ZRIs S, 7V A R A [R5 | X B S by
IR 2 RE BRI 240 0 R AR 0 K T AR AR
T+, B WY P B B R R . AR B AR, K
(R A TH O i 0 b 28 2 I 2k e A A &
o AR DN AR A SRV AR S TR A Ak e A ik
YER, PR R T . FEME VY, 7R Rz g (1534
AT X 2 A= 8 A 1R e A 38 R e, 5 = TPl

L B — A ZEFE L P, o B AR AL TS 16 3
KBt i1 % , 24 RV Al e 1) 2R IR i A o B, 52 80
(R ERIAL 2 05 Sh A 3 2 TR M X ARG T, 3523
T IR ST A B = FRRER (JR K 5555, 2012, 2015,
2017),

Fe AR s 1L, BB T RN M-8k 5T
Iy Fss s e A0 i, i A S iRt im il , IRl
PPN B 5 A P A T BB, 2R 2 s
BRAEME AR, SRR T B RIREKIRS 16
FORIRBER IR BN T, kB AR A R AR KA TR
B A, A PRI A5 BT 284 1 S4B Bl o AR
TR P AR | 3 s A T i 4 RS TR
RAETEAL TR I B, e B e R A
Z 4By R (EAHARSE, 2002 FREK,2010)

6.3 EIIREH

RS AT 7 TR L X A HE R, 2 R E T 2
SRR SR S h A X, ASORYE TR E
b 5T A Jeg i T 2 7 R A BT T (AR 48 1110~
116°,dt4f 24°~27°) A TRI 53 . I ATSCROE T RAT Y
U AT B TR TR B T R, AT ) S TR
TR 31~39 km, 25 P4 [m] A4 35 7 Hb e 4505, A 35~39
km , A AT 0 P S 7 T S B i ka4 7 1) b
PO S PRl SR AR e B R B AR

e 1L R 1] (160~150 Ma) , B4 B 7 78 7 1 Pl
S [ P A R —hr sk —iE sl AR D, Heg T
PR 2 RA K R AEIRIR, 51 & e, T3
AR R B A AR T — 55 R 0 R < B AR A -
B BHIRAE R A - (H) = BHER A A E/ it
TR S (FNIRS,2013) o, F90 A6 B T eI AE
HALE IR A TRER ARG AR AR, S 30h
M5 E 5 SR RE A KBS EH . #£135 Ma
Z e, MELL MR B ) 215 500 R e e BT R A S
JEVE AN B, 7R W I B B, iy RO R
HUAEZ S5 1, F ) PG b A R e AR R 2 2 L
AT RBE G AAR D B, 2 Bl R it A BBl Y R
THIFRU R, DT B T R 2 9 1 e e v — ik —
LG FE AR A% A (SRR ,2010) o FELULHAE],
PEBEE RFAL K LE Bl A6 5 A 2K 1R Rk
AR R L RGBT SRR A AT R
(S 22 & SR AL AR e

B FEFELLE Bl OT AR R ] 42 B AR ke

http://geochina.cgs.gov.cn H1E LT, 2019, 46(4)



770 i [

b, J 20194F

(R et R v, A P R A s, R e R S R Y
VR A R L 2 2 A SRR R L I PR 25
R R4 Y B L LI R 0 AE B A
(RS, 2013) . FEAKIMZ AR AL E g,
WA 0% BT RE B TR A A T #
RS (R %, 2014) , S EUBME A S BER , 1
AT REUE B LA SR R AN A1 A AR R
6.4 RELRT T

K H 1L Cu—Pb—Zn £ & & W e 5 Mk N
{14) F B T X3, 65 RO 1 AR BEAH AR L 7P
5 R0 B AR BEAH AR o 12 DX A 1 ) s 2R
BRI B 4 R 1 — 0 — A s s ik T R
B ) LA H o 2% A AN B P BRI, SO T
B BRI TR R G0 AL B R AR R
LS 118 B0 T R B3 BB Ry 32~34 ke, AR R 4
AT A 3 A b H BRI 53 S b e i e Xl (R
Ly A ) R R 2k oA i 51X 3, (o8] G g — 4 A< b 34
Béat ) , M R DX 35 PN 3R] i — 25 ) o A T
A RT3 DX I

Mg N 5 0 25 22 18] (4 A 1 et 2 o v A A e
207 T A A UM IR U, B R P I
i Wi 2 SR A o S AR s B R I .
i 4R () HWE ) 2 5 HaE I T, T BUE AR M
FC, Mo e 1A R RN A SR TG/ i BRI LA A
AR (Rt A5, 2010) o 23 LS He W VT B Y
LR THI A — M8 X, AR A e i A 1 SR B S
TR 11 K= Ar AR I R4 28 B, AR 8 1L g 1D (145~100
Ma) iy KA R AL PG P [ 0 o v AR R 3ok
filis A B 2T AR v B RV B B B & AR
Dl— 15— J5 o A b, b ) 5 1 3 3 2k YR K e
SUZ A FE 76T 78 AR AR P g il b 5% ) o
Jo, N R KW 2R A L H5e (221 %, 2018) .
F A L B B R B S S g )
Jo B AR ELAE AR O, 5 TR BB i i 550
S EHIETIR WY TOE U 45 2 SRR

PR T 5 AT ) R Ay s T U 4
HEETENZE, TI—FIFE R RS E
3t FnE R, p R R , 75 R b € R P
B AR AL 2 DR A QB B fhA i R 81
IR Sh a5 ol 5, a3 LS 1 3L A 1 4% Ry
FEATE R, T B R B X B2k A TR, 7E ]

P R — 2R A X BB oy A A Bl 2985 A, TR
A e A = S i A % A R R i I hr sk E
T 155 1 AH LV IR SR i B A B 22 4 R ™ &R
§, BRIz dhZ )5, B S AR A B N P B
5%, 52 KO FEAR B ) PO AR v VE T, A T B
1A - ER . e B R T T Rk
B BBk gk N BRI 4 4% A
ABISERCA T R RN Z SR . a1
W St Pl B R B 0T 2 1LV A R AR, LA
T HpHT TS T I A B R RACTY K i i e ) il 42 1
FH T 8538 L a7 B AR 2R DX ) #E AR B T
BT BA R LS SR TR .
6.5 MHE—SPERY =

WS —SR P4 Bl 43 A T4 7 1 5 9 R g
Sefdb gk, 2 [ R A YR 2 A R BT 22—
(A =5,2014) o WPE—5R VG LA™ 1) S8 THI TR B
YA 33~38 km, LA H 74 [ AR 2 BE W e T,
FEERE B PR ARRT S A1, T 53 “ AR B VT B " PR 3 o B
o R AR R R ARV U AR ) B R 0 Rk
Wik e A, B iR 4k 5 G0 A1E FE i i Oy g
b A= AL R EE I R e 5 D), & B
— SRV R A AT B R T R 40 A 1 S AR
FHEDIRC

TR R Z 8l TR AL S
W L R AR o, P e R W B TR A R . TE
W FEH, — T e 2 07 T R AN 4 e B R L
HIZ VI THEAE T, S 807 i B s el A
B AL B 2 5 55— T M ) o i 3 7 A AR TR
KW AR IE L R PR A S — B R
J8, 1 R AR BB Y SRR TR T T b B R (R 1
2009) . FEINEZRF Al TAER AR R NP R, &
e DAV b X Ab F47 - Bl B 1 1 sl i 2% 5 W 301 42 i /)N
PR TR R AR b R DRNGVE OB
SIRE s L7, I HE A S v, A Z
7R [0 P9 32 B I A7 2 AR B30 2% 1 A A M A Al
7B (AR ,2000) o 507 2 PG &
TR A BRI SRS A SR, i — 25
PR R AR Y BRSNS B o
UUUE , e R MERUE UM P —SF P4 B 2 &8
B o P 35 0 L R R R A Y R AL AR A 1 S
JCEBIT AR P AR B A, TE L T AR BB FE A U AL

http://geochina.cgs.gov.cn H1E LT, 2019, 46(4)



465 41 % PUAGE A F 3 DX M 7 5 PR AR A RO T S LA 1 24 - o 1 TL AL M A 24 5R 771
T FE AR L (XE KK, 2014) , BEEE 4901 P —5F v (in Chinese with English abstract).

BN SRR TS AR B VG I AR XA )R
7 Qn 1w

Z & NN Y ik & PO Kz R R
S T AR R AEFEA TS o TR SCHY TR 3
Préi, TR 2 U AR

(1) T0E 5 Jy 800 A AT AR DGR IE AL B 5, 75

TR B B R, B 4 RS S A b R AR

BERW) G, FW] TR 8 v T e R IX
E R NDIE R TIPS MR EWAE 4 €17 (UL vl S R ]
R 78 i i S T A R T

(2) 300 e L XA AN [ F T 4 T S
IRFFIERIBIFFER I AT AR R Uil i AL
AR BRI 1) ORI SR 2R IR I, TR T L |
7 L Y/ R DL R SN R I W N
e S PH— I PG ) B ™ W ORI 5 T 5 g
W, S IR BT S M L2507 IR MR 5t
T LU 8 VB RN B2 R IR

(3 ) FHA AN ] FCA DXl PR Bk T ) AR AR 204
AR I REAIF T , 26 1)l i 5 e sl [T PO AEZ AL
5 2 DX el Rl e R BRI Pl (il B ) 448
YﬁF&%E%IE@ﬁiﬁﬁiE%%ﬁ% EElHﬁEI““ffEE
?J‘(?ﬁ@ﬂ@b}% AR N Hure A, S0 SR IR

KT Ao iE A A mE ) s kg, ‘EJ”EI%?TA
%B’Juﬁﬂ: THEEWER, RN E RIS BT IR,
B AT Kk FHRLEE T E R E

LT R XFF, B AL TR L XA i i X F R
WY EEMEL, A b — I R R RO

References

Asgharzadeh M, Von F R, Kim H, Leftwich T, Kim J. 2007. Spherical
prism gravity effects by Gauss—Legendre quadrature integration[J].
Geophysical Journal International, 169(1): 1-11.

Barberi F, Gandino A, Gioncada A, LaTorre P, Sbrana A, Zenucchini
C. 1994. The deep structure of the Eolian arc (Filicudi—Panarea—
Vulcano sector) in light of gravity, magnetic and volcanological
data[J]. Journal of Volcanology & Geothermal Research, 61(3/4):
189-206.

Bi Benteng, Hu Xiangyun, Li Qingli, Zhang Henglei, Liu Shuang, Cai
Jianchao. 2016. Multi— scale analysis to the gravity field of the
northeastern Tibetan plateau and its geodynamic implications[J].
Chinese Journal of Geophysics— Chinese Edition, 59(2): 543—555

Chang Yinfo. 1991. In the Middle— Lower Yangtze Copper— Ore
Metallogenic Belt [M]. Beijing: Geological Publishing House(in
Chinese).

Chen Guoxiong, Liu Tianyou, Sun Jinsong, Ou Yang, Liu Shuang.
2014. Characteristics of multi— scale gravity field and deep
structures in Nanling metallogenic belt [J]. Earth Science—Journal
of China University of Geosciences, 39(2): 240—251 (in Chinese
with English abstract).

Chen Jialian, Zhang Yi, Chen Chao. 2010. Satellite gravity anomalies
and regional geological characteristics in the Guangxi area [J].
Progress in Geophys., 25(4): 1233—1239 (in Chinese with English
abstract).

Chen Qing. 2010. The evolution of Yunkai area and mineralization of
precious metals[J]. Sun YAT— SEN University(Natural Sciences.
Medicine), 31(4): 68—72 (in Chinese and English abstract).

Chen Yuchuan, Wang Denghong. 2012. Four main topics concerning
the metallogeny related to Mesozoic magmatism in South
China [J]. Geotectnica et Metallogenia,36(3): 315—321 (in Chinese
with English abstract).

Chen Yuchuan, Wang Denghong, Xu zhigan, Huang Fan. 2014.
Outline of regional metallogeny of ore deposits associated with the
Mesozoic magmatism in South China [J]. Geotectnica et
Metallogenia,38(2): 219—229 (in Chinese with English abstract).

Chen Shizhong, Ma Ming, Chen Gang, Zhou Yan, Zhu Xiaoting, Qiu
Jinliang, Mao Jianren. 2010. Taoxi uplift of Wuyi metallogenic
belt, its tectonics, magmatism and metallogeny [J]. Earth Science—
Journal of China University of Geosciences, 35 (6): 969—984 (in
Chinese with English abstract).

Du Jinsong, Chen Chao, Liang Qing, Zhang Yi. 2010. Lunar gravity
anomaly and its computational method [J]. Geomatics and
Information Science of Wuhan University,37(11): 1370— 1371 (in
Chinese with English abstract).

Du Jianguo, Ma Xiaohong. 2011. Metallogeny of terrestrial volcanic
ore deposits in ore belt along the Mid— Lower Yangtze River
reach[J]. Geology of Anhui, 21(2): 131— 137 (in Chinese and
English abstract).

Drachev S, Johnson G, Laxon S, Mcadoo D, Kassens H. 1999. Main
Structural Elements of Eastern Russian Arctic Continental Margin
Derived from Satellite Gravity and Multichannel Seismic
Reflection Data. Land— Ocean Systems in the Siberian Arctic[M].
Springer: 667—682.

Deng Dafei. 2014. Study on the Intracontinental Structure of the
Enrichment of Marine Paleo—reservoirs in the Northern Margin of
Jiangnan— Xuefeng Uplift, Southern China [D]. Beijing: China
University of Geosciences (in Chinese with English abstract).

Dong Shuwen, Ma Licheng, Liu Gang, Xue Huaiming, Shi Wei, Li
Jianhua. 2011. On dynamics of the metallogenic belt of Middle—
Lower Reaches of Yangtze River, Eastern China[J].Acta Geologica
Sinica, 85(5): 612—625 (in Chinese and English abstract).

Feng Rui, Yan Huifeng, Zhang Ruoshui. 1986. The Rapia inversion of

http://geochina.cgs.gov.cn H1E LT, 2019, 46(4)



772 i [

b, J 20194F

3-D potential field and program design [J]. Acta Geologica Sinica,
60(4): 390—403 (in Chinese with English abstract).

Grombein T, Seitz K, Heck B. 2013. Optimized formulas for the
gravitational field of a tesseroid [J]. Journal of Geodesy, 87: 645—660.

Guo Chunli. 2010. Study on Mineralization— Related Mesozoic
Granitoids in Chongyi— Shangyou Counties, South Jiangxi, and
Comparison to Corresponding Granitoids in the Nanlin Region,
South China[D]. Chinese Academy of Geological Sciences (in
Chinese and English abstract).

Hao Xiaoguang. 1996. Modification of conception of latitude
correction in gravity measurement [J]. Crustal Deformation and
Earthquake, 16(3): 8—13 (in Chinese with English abstract).

Heck B, Seitz K. 2007. A comparison of the tesseroid, prism and
point— mass approaches for mass reductions in gravity field
modelling [J]. J. Geodesy, 81: 121—136.

Huang Ruihua. 1994. The relationship between Moho surface
morphology and rock gold deposits in China [J]. Geotectonica et
Metallogenia,18(3): 191—198 (in Chinese).

Huang Zongli, Wang Dian, Yan Jiayong, Zhang Huai. 2016. A huge
deep fault system at the east edge of Eurasia: The new tectonic
interpretation based on satellite gravity[J]. Acta Geoscientica
Sinica, 37(01): 25—34 (in Chinese with English abstract).

Roy L, David M, Karen M. 1994 Scotia Sea tectonics from high—
resolution satellite gravity [J]. Earth and Planetary Science Letters.
123: 255-268.

Ji Shilei. 2018. Metallogeny in Zhejiang Section of Wuyi Metallogenic
Belt under Paleo— Pacific Plate Subduction Mechanism during the
Late Mesozoic[D]. Hangzhou:Zhejiang University (in Chinese with
English abstract).

Kadima E, Delvaux D, Sebagenzi S N, Tack L, Kabeya S M. 2011.
Structure and geological history of the Congo Basin: an integrated
interpretation of gravity, magnetic and reflection seismic data[J].
Basin Research, 23(5):499—-527.

Laske G, Masters G, Ma Z, Pasyanos M. 2012. CRUST1.0: An updated
global model of Earth’s crust[J]. Geophys. Res. Abs., 14: 3743.

Leonardo Uieda, Valeria C F. Barbosa, Carla Braitenberg. 2015.
Tesseroids: Forward— modeling gravitational fields in spherical
coordinates[J]. Geophysics, 81(5): F41—F48.

Li Bao Hen. 1996. A Discussion on the selection of elevation system in
altitude correction of gravity survey [J]. Geophysical and
Geochemical Exploreration, 20(01): 35— 39 (in Chinese with
English abstract).

Li Jiankang, Wang Denghong, Liang Ting, Xu Yiming, Zhang Yijun,
Liang Huaying, Lu Huanzhan, Zhao Bin, Qu Wenjun, Zhou
Sichun, Wang Rucheng, Wei longming, Lin Jinfu. 2013. Progress
of research on metallogenic regularity and deep exploration in
Nanling Region and its indication for W— Sn exploration in
Tibet [J]. Acta Geoscientica Sinica, 34(1): 58—74 (in Chinese with
English abstract).

Li Zhaoli, Hu Ruizhong, Peng Jiantang, Bi Xianwu, Li Xiaomin. 2006.
Helium isotope composition of fluid inclusions and the origin of

ore— forming fluids of Furong tin orefield in Hunan Province,

China [J]. Earth Science (Journal of China University of
Geosciences), 31(1): 129—135 (in Chinese with English abstract).

Liang Jin, Zhou Yongzhang, Li Hongzhong, Yin Zhuizhui, Zhou
Liuyu, Zeng Changyu and Yu Pengpeng. 2012. Geological
characteristics and genesis of porphyry copper deposits in
Qinzhou—Hangzhou suture zone, South China [J]. Acta Petrologica
Sinica, 28(10): 3361—3372 (in Chinese with English abstract).

Liang Jin, Zhou Yongzhang and Li Hongzhong. 2015. Tectonic
evolution of the Juncture between Yangtze craton and Cathaysian
block: Its significance for mineralization of porphyry copper
deposits [J]. Earth Science Frontiers, 22(2): 144— 159 (in Chinese
with English abstract).

Liu Bo, Li Sanzhong, Wang Pencheng, Liu Xin, Li Xiyao, Zhao
Shujuan. 2018. Deep— seated structural styles and Mesozoic
metallogenic dynamic model in the middle— Lower Yangtze
Region, China [J]. Acta Petrologica Sinica, 34(3): 799— 812(in
Chinese and English abstract).

Liu Bo. 2009. Features and Evolution of Deep Structures in the
Xuefeng Intracontinental Tectonic System [D]. Beijing: Ocean
University of China (in Chinese and English abstract).

Liu Lei. 2015. Late Mesozoic Episodic Volcanism in SE China:
Response to Paleo— Pacific Subduction [D]. Nanjing: Nanjing
University (in Chinese and English abstract).

Liu Wei, Shao Chanshen, Li Dahu, Gu Qinping. 2018. Application of
gravity and aeromagnetic data to the study of deep seismogenic
environment of the Muli— Yanyuan arc structure belt and its
adjacent area in Sichuan, China[J]. Joural of Chengdu University
of Technology(Science & Technology Editon), 45(2): 250—256 (in
Chinese and English abstract).

Luo Di, Zhang Xunhua, Cai Feng, Liu Zhan, Zhang ZhiXun, Hou
Fanghui, Du Runling, Wei Long. 2014. Integrated Gravity—
Magnetic— Seismic Data inversion and interpretation and their
application to underwater tectonics[J]. Marine Geology &
Quaternary Geology, 34(6): 135—143 (in Chinese and English abstract).

Luo Fan, Yan Jiayong, Fu Guangming, Luo Lei, Tao Xin, Wang Hao.
2019. Crustl.0 crustal model and its application: As exemplified by
Middle- Lower Yangtze Metallogenic Belt [J]. Acta Geologica
Sinica (to be publish).

Li Qingtian, Dong Shuwen, Shi Danian, Tang Jingtian, Jiang
Guoming, Zhang Yonggian, Xu Tao. 2014. Lithosphere architecture
and geodynamic model of Middle and Lower Reaches of Yangtze
Metallogenic Belt: A review from SinoProbe [J]. Acta Petrologica
Sinica, 30(4): 889—906.

Li Qingtian, Liu Zhendong, Dong Shuwen, Yan Jiayong, Zhang
Yongqgian. 2015. The nature of Yangtze River deep fault zone:
Evidence from deep seismic data [J]. Chinese J. Geophys., 58(12):
4344-4359 (in Chinese with English abstract).

Li Jinsong, Zhang Xuehui, Sun Jiandong, Zhang Yong, Wu Bing, Luo
Xuequan. 2017. Spatiotemporal evolution and metallogenic
regularity of felsic rocks in the Yanshanian of the eastern segment
Qinhang metallogenic belt, South China[J]. Acta Petrologica
Sinica, 33(11): 3635-3658 (in Chinese and English abstract).

http://geochina.cgs.gov.cn H1E LT, 2019, 46(4)



H a6 4

% PUAGE A F 3 DX M 7 5 PR AR A RO T S LA 1 24 - o 1 TL AL M A 24 5R 773

Ni Pei, Wang Guoguang. 2017. Multiple episodes of Cu— Au
mineralization in the northeastern section of the Qin— Hang
metallogenic belt induced by reworking of continental crust [J].
Acta Petrologica Sinica, 33(11): 3373— 3394 (in Chinese with
English abstract).

Nguyen N T, Lee S M, Que B C. 2015. Satellite Gravity Anomalies
and Their Correlation with the Major Tectonic Features in the
South China Sea [J]. Gondwana Research. 2(7): 407—424.

Oscar H. L. 2014. Moho structure of Central America based on three—
dimensional lithospheric density modelling of satellite— derived
gravity data[J].International Journal of Earth Sciences, 7(103):
1733—1745.

Oldenburg D W. 1974 .The inversion and interpretation of gravity
anomalies [J]. Geophysics, 39(4): 526—536.

Parker R L. 1972. The rapid calculation of potential anomalies [J].
Geophysical Journal of the Royal Astronomical Society, 31: 447—
455.

Shi Danian, Lii Qingtian, Xu W Y, Yan Jiayong, Zhao Jinhua, Dong
Shuwen, Chang Yinfo. 2013. Crustal structure beneath the Middle—
Lower Yangtze metallogenic belt in East China: Constraints from
passive source seismic experiment on the Mesozoic intra—
continental mineralizaiton [J]. Tectonphysics , 606: 48—60.

Shin Y H, Shum C, Braitenberg C, Lee S M, Na S H, Choi K S, Hsu H,
Park Y S, Lim M. 2015. Moho topography, ranges and folds of
Tibet by analysis of global gravity models and GOCE data [J].
Scientific reports, 5: 11681.

Shu Liangshu. 2012. An analysis of principal features of tectonic
evolution in South China Block [J]. Geological Bulletin of China,
31(7): 1035—-1053 (in Chinese and English abstract).

Steffen R, Strykowski G, Lund B. 2017. High—resolution Moho model
for Greenland from EIGEN—6C4 gravity data [J]. Tectonophysics,
706: 206—220.

Song Xianglong, Xiao Keyan, Ding Jianhua, Fan Jianfu, Li Nan. 2017.
Dataset of major mineralization belts of China’ s key solid mineral
resources[J]. Geology in China, 44(S1): 72— 81,204— 214 (in
Chinese and English abstract).

Sun Jingsong. 2013. Study on the Characteristics of Gravity and
Mangetic Field in Nanling Metallogenic Belt [D]. Wu Han:China
University of Geosciences (in Chinese and English abstract).

Teng Jiwen. 2006. Research on layer— bundle fine structures and
physical attributes of crust— mantle boundary in deep earth [J].
Journal of Jilin University (Earth Science Edition), 36(1): 1-23 (in
Chinese with English abstract).

Wan Xiaoyun, Zhang Running, Sui Xiaohong, Chen Liang. 2017.
Analysis of earth gravity field detection based on satellite data [J].
Spacecraft Engineering,26(2): 121—129 (in Chinese with English
abstract).

Wang Wanyin, Liu Jinlan, Qiu Zhiyun, Huang Yijian, Cai Dongsheng.
2004. A research on Mesonzoic thickness using satellite gravity
anomaly in the southern Yellow Sea [J].China Offshore Oil and
Gas,16(3) : 151156, 169 (in Chinese with English abstract).

Wang Zuwei, Zhou Yongzhang. 2002. Geological Characteristics and

genesis of the pangxidong— Jinshan Ag— Au Deposit in Yunkai
Terrain, South China [J]. Geotectonic et Metallogenia, 26(2): 193—
198 (in Chinese and English abstract).

Xu Zhigang, Chen Yuchuan, Wang Denghong. 2008. Division Scheme
of Metallogenic Belt in China [M]. Beijing: Geological Publishing
House: 1138 (in chinese).

Xu Han, Zhou Qiangbo. 2016. The accuracy of gravity anomaly
derived from satellite gravity gradient [J]. Science of Surveying
and Mapping,41(11): 17—24(in Chinese with English abstract).

Yang Wencai, Chen Zhaoxi, Hou Zunze. 2016. Crustal density
structures around Chinese continent by inversion of satellite gravity
data [J]. Acta Geologica Sinica, 90(9): 2167— 2175 (in Chinese
with English abstract).

Ye Ling, Liu Tiegeng, Shao Shuxun. 2000. Geochemistry of
mineralizing fluid of Cd—rich zinc deposit: Taking Niujiaotang Cd—
rich zinc deposit, Duyun, Guizhou for example [J]. Geochemistry,
29(6): 597—603 (in Chinese and English abstract).

Zhang Rongqing, Lu Jianjun, Zhu Jinchu, Yao Yuan, Gao Jianfeng,
Chen Weifeng, Zhao Zhanjie. 2010. Zircon U—Pb geochronology
and Hf isotopic compositions of Hehuaping granite porphyry,
southern Hunan Province, and its geological significance [J].
Geological Journal of China Universities, 16(4): 436— 447 (in
Chinese with English abstract).

Zhou xingming. 2003. Thoughts on the Study of Granite in South
China [J]. Geological Journal of China Universities, 9(4): 556—565
(in Chinese).

Zhou Yongzhang, Zeng Changyu, Li Hongzhong, An Yanfei, Liang Jin,
Li Wenchao, Yang Zhijun, He Junguo and Shen Wenjie. 2012.
Geological evolution and ore— prospecting targets in southern
segment of Qinzhou Bay— Hangzhou Bay juncture orogenic belt,
southern China [J]. Geological Bulletin of China, 31(2/3): 486—
491 (in Chinese with English abstract).

Zhou Yongzhang, Zheng Yi, Zeng Changyu and Liang Jin. 2015. On
the understanding of Qinzhou Bay— Hangzhou Bay Metallogenic
belt, South China[J]. Earth Science Frontiers, 22(2): 1- 6 (in
Chinese with English abstract).

Zhou Yongzhang, Li Xingyuan, Zheng Yi, Shen Wenjie, He Junguo, Yu
Pengpeng, Niu Jia and Zeng Changyu. 2017. Geological settings
and metallogenesis of Qinzhou Bay— Hangzhou Bay orogenic
juncture belt, South China[J]. Acta Petrologica Sinica, 33(3): 667—
681 (in Chinese with English abstract).

Zhou Yun, Duan Qifa, Tang Juxing, Cao Liang, Li Fang, Huang
Huilang, Gan Jinmu. 2014. The large— scale low— temperature
mineralization of lead— zinc deposits in western Hunan: Evidence
from fluid inclusions[J]. Geology and Exploration, 50(3): 515—532
(in Chinese and English abstract).

Bt 32 222 STk

eSS, BHAE 2, ZEI0YE . 2016. TR R AR AR 2 R & 3 e H:
Bkl )2 SUT]. MR B~ 59(2): 543-555.
FEMM . 1991, KT H R IR A7 [M]. JL5T: Mo AR

http://geochina.cgs.gov.cn H1E LT, 2019, 46(4)



774 |

b, Ji 20194F

1:':1

MR WK, 5K %%, BRAE . 2010. ) PH b IX TR 8 ) S8 5 IX el b
AE[]. HbERPPE-F30E R, 25(4): 1233—1239.

WRPE . 2010. 2 FF MR (1438 A0 B 5 4 Jm e 2002 [J]. il R 2=k Ak
ZEP(A SRR BE2ERR), 31(4): 68—72.

AR, 28212012, AE w3t X A AR QS s A A DO K T RS,
KRG 5 22, 36(3): 315-321.

WA, EBLL, NI, 25 L. 2014, S8R XSS A 26 AR 4 ik
W IUEEREEE ], K HuAL 18 55 hm™27,38(2): 219-229.

AR, S, BRI, JRAE, Ao, h4axse, EE . 2010. B3R LA
WA BB B IR AR AT K S8 22 4 @ 0 w1 FH 0], ek}
2E(PE ML R2F2E]), 35(6): 969984,

AR R, S0 A, FhEib, BRYE, XX 2014. R4 LI 2 R H )
Yy B OR R RE 15 FFAE (7], HBRAR 2% ——r [ i 5T R 252541, 39(2):
240-251.

FEEhRS, WRAE, G275, K% . 2010 HBRE J1 2% MG k0] &
DUR22A4R (F BRHERR),37(11): 1370-1373.

FEEEE, BIBeLr. 2011 KT R AL A Bl AR JC LA BT W F
BE[I). BB, 21(2): 131-137.

AR 2014, T U8 it i b 2k Vg AH o Il B AR 00 B oA A 3
5¥[D]. bt H E R

TS, 37 A%, XK, BEVR IS, ik, 2= 4E 2011 38K VT H i AL
BB 124 (0] H Tt 2= 41, 85(5): 612-625.

AL, P HUY, SR A K. 1986, =4k 3 0 P Iz T O Tk ORI IR
THI]. HTT2AAR, 4: 390-403.

AR . 2010. B4 X— AR X 5 A i AR R B2
TF5 Bt pa 0t X e A AR 46 B A YRR D] . ALt v [
R .

e . 1996, it 5 5k 246 JE OE A AR A 06 1 [J]. Hh e B AR 5 4t
=, 16(3): 8—13.

TR, T, TR, RAR . 2016. WG K ZRZAEAE— A E IR
HAG—ILF DETEINH K IRI]. k747, 37(1): 25-34.

WAL . 1994, P EZCE B 585 &0 0 i 52 R [I]. K 3 5k
H2,18(3): 191-198.

2ot . 2018, B AR AR AP ph LT T A A Wi
BERGH[D]. AN # TR

Jih . 1996, I 5y $h A 11 1R B OIE 0 SR AT s B R G )
W PSR, 20(1): 35-39.

AR, TR, Bl VELABA, skAR 4, BRARTE, R TE, RO, 2R EE
Rl i SCMR, RO, T, IR, ARER AR . 2013, R X I
B 5 USRI AT 5 0 e B HEX Ve SRS B 3R A9 TR /R (1], HER
2741, 34(1): 58—74.

XU, 2= =00, FMOHRE, X8, 22450, XA . 2018, KT RIS
s B o A AR A 3h 128 0], S A2, 34(3): 799-812.

X 2009. TG N &G A8 3k AR G0 - TR 1 RRIE B Bl ) A
FK[D]. dbst: Hr R

X7 . 2015, v E ZR R B v A AR X LA SR A B AT AR
Bl b LD, e i st R

X, B By, 2K B B K- 2018, B FH IR 1 LRGSR A BL—
AR PRSI 4 1 B 00 DX 110 TR0 2 52 PR R [T]. AT 3 TR 2 2 4
(HRBIRR),45(2): 250-256.

R4, kR, ZRarrh, P, L K E, BEMEMS. 2012, 4K —
B, £t BEE TR (1 S AR L R AiE SO 3BT [0]. A0 24311,

28(10): 3361-3372.

GEER, SRR, 22400 2015, 3 T— A ARG 25 Gt AT AL B B B
XFBELARD T B RIBLRI[T]. HAA 2%, 22(2): 144-159.

i3, s I A, B0 S0 Jig s R A5 ME AL AR, B . 2014, TERERE
IR BT B 255 ik TR Y SR A 86 v 4 I FH 0], VP B 5
S POZ0 T, 34(6): 135—143.

B L, Ik, A6, B8, M %, TR, 2019. Crustl.0 e K
FEREFH DA I A R e B A B[], Mot 2 T A

B PCH, XUPRAR, T ST, T hk, JkakHE. 2015, K IR 1)
¥ P 5 O b B2 ST S 4 (0], Hb R PR 2R 4R, 58(12): 4344—
4359.

Eh, REHE, PVEAR, Tk, B, ka4 2017, BT A B
e L) H R P 2 T Bl I s AR T L [0]. 25 2R, 33
(11): 3635-3658.

ik, TG, 2017, KRk 5 58U Jb 7R Bt 22 0140 4 i 1
FH[IN. A4, 33(11): 3373-3394.

EF B, 2012, AEREH R AL A SEARRAE [J]. M, 31(7): 1035—
1053.

KA, M vk, T e, JHAR, 250 . 2017, 4 [ B B[ iR e 7 &
SR DR RARAE ], TR R, 44(S1): 72-81,204-214.

IhENFA . 2013, BEIS L HY ERESAAFIENE ST [D]. 2RI . TR

7T 3. 2006. HER VR 5T — 3 FIK 2 SRORS 4045 4 55 W B P
R[] TR AR GERBL A R), 36(1): 1-23.

TIWEz, ST, ST, B R . 2017, T TR WU ECHE 1 bR 1
YN B & St Mr[3]. iR TR, 26(2): 121-129.

TR, X4, Bz 2, T, SRART). 2004, FIH AT 545
IF T i b X 2 SRR (0], P ¥ i, 16(3): 151156,
169.

TALA, R K T B T B R P A — 4 L AR A PRARAE 5 IR 0]
2002. KHBIE IE 5 2, 26(2): 193—198.

TRy, RIS . 2016, TR EE M O E ) SR RS B A4 9.
FF, 41(11): 17-24.

B, BRI, 841, 2008, H A R4 7 2 [M. JEET:H
AL, 1-138.

R, KRB, BEA) . 2000. & HEET S T A b ER (L2205 L5t
PNEREI A= F 3 B e A B, ERTE2E, 29(6): 597-603.

W SR, BRI, GRS . 2016, M TLEL T 1 BOREA Hh i B2 40 X Hb it
BERELER[T]. M2, 90(9): 2167-2175.

JEB B 2003, XA 6 B A IF I8 145 T B (0], = B 2441, 9
(4) :556—565.

JEKE, WKE, L, R R, B OO, R, R, Ik
SCAS . 2012, FR N B —HU M VB AR i 25 A5 (3 BO b s (L Ak e
Fr1a)[J]. Hu BT, 31(2/3): 486—491.

JE K B A X, RKR, GRS 2015, 56 TR —BUS T 19 5 Tk
TH[J]. Hh2ETiT2%, 22(2): 1-6.

JEIK R, 2R, RS, WSO, TR, BEMGMG, A4+ K E . 2017
RIS G IO bR S5t SR LA (D). 52441, 33(3): 667~
681.

JA =, Bk, 2%, B, 2505, A, 4K, 2014, IPE L IX
HVRET Y D U R T M A —— i A L R F 5],
JSEIHE, 50(3): 515-532.

http://geochina.cgs.gov.cn H1EHLTT, 2019, 46(4)



