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The three-dimension structure and the enlightenment to the

regional prospecting of the Jiujiang-Ruichang district

DENG Zhen, LU Qing-Tian, YAN Jia-Yong, ZHAO Jin-Hua, LIU Yan
Institute o f Mineral Resources, Chinese Academy of Geological Sciences, MLR Key Laboratory
of Metallogeny and Mineral Assessment » Beijing 100037 ,China

Abstract The authors analyzed the gravity and magnetic anomalies of the lower and middle reach
of the Yangtze River area firstly, then studied the distributing characters of gravity and magnetic
fields of Jiujiang-Ruichang district. The existing data of gravity and magnetic anomalies have been
processed through the latest methods and techniques. Based on the result of gravity and magnetic
multi-scale edge detection of the regional magnetic and gravimetric data of Jiujiang-Ruichang
district, the distribution location of the fault system is redefined. On the basis of understanding
the geological data and stratum parameter about Jiujiang-Ruichang district, detailed inversion was
carried out in the relevant region. Meanwhile, three-dimensional magnetic and gravity properties
inversion was used to distinguish and forecast the spatial distribution of stratum structure and
igneous rocks in three-dimensional shape. According to the strength of inversed magnetic
susceptibility, the basicity of magma rock has been analyzed which provides information for metal
mineral exploration related with volcanic and intrusive rocks. The final geological models have
been set up which vividly show the distribution characteristics of the formations, the ore-

controlling structures and the three-dimensional configuration related with mineralization as well
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as the distribution characteristics of the body. The results supply abundant information for

seeking deep concealed deposits in Jiujiang-Ruichang district.

Keywords

Jiujiang-Ruichang district, Gravity and magnetic multi-scale edge detection, Three-

dimensional magnetic and gravity properties inversion
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Fig. 1 Variation of lithospheric density in JiuRui district
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Fig. 2 Bouguer gravity anomaly (scale 1/50000) map of JiuRui ore district
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Fig. 4 Second-order gravity residual anomaly (scale 1/50000) map of JiuRui ore district
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x/m

20380000 20400000

20350000
——

O¥=X O=Z=2FZB _B8FR B ARE

O dEHg B THEHSG = BlR
WXRR EEERE XA M ENNKIEESE GRRKS B KR

3300000

~13290000 *E

3275000

=1 Y T for

B9 AL Bh S i w v A R

Fig. 9 Human-computer interaction inversion profile location

FmE 11,12.13).
4.4.1 REENFF S RIED %N

At ks ) S W 20 RUBE 30 G A D 2435 38 B e 1) 2 A
[vi) % 2 %85 2 S b O R 1 30 L AL AR T 2 Al B 4y B
2R A b 0 B R AR i 4R A AR A U S b DX b TR
R HIWT A SCHR ) S 22 ROBE i G b ) 435 2R F2 283k
IRFEE KL R TR SR Ay AR Ay R R 2 R
JEE G T 25 RS figt B 1 D D AR S ) — TR
NN ) A2 o G T 285 SR S fn B — &, SR AN [+] 25
KNI R I FIR AR R B RUBEE /15 5 ih FOR
HRAEAS R IR B 11 B 5 TRl A6 43 A A 8 E R Y
AR >Fe 3501248 125 T 300 1) K 75 R BB B AW o) AR AL

X ILHG TS 15 T3 A b T Sy 58 ) A
FEHEE 500 m JFHARL LL 500 me Sy [A] B 4K K B
IR K F A R Ry 6 ko, B AN 5 RE (4 10 SRS
EE B —& R4 X 125 J7 4 i 5 J1 5K
it 22 RUBE S G A 45 SR Can & 1) P o i 0 2 3] 4
AR T AR B SEH = A 500 m~6 km. K ]A]
BEr ik GBI UE A X 1020 A S i £
FUBE 1 G 45 5 Can &l 12, f5e /NEH 5 ) A5 km,
I R IEH = B D 35 km, B 2A 1 km, 5 K HE 1 5
B RO ALRFIR /s AR R,
4.4.2 HEEFF B RE D %AW

FL 0 S5 1) 22 RUBSE 300 G K DN 485 R 5 e 1) 2



4176 M1 ER 4 H 2% H} (Chinese J. Geophys. ) 55 &

P=R  m=#F “RELG mm BRI WmARE w RGR
EMALS  wm AMAPE mm ANATA e WS mmoNtA mm AEAKDE
- NI AR SR

P10 AR ] i [

Ca) L1 £ 0T8T 5 (b) L3 G318 5 (o) L8 £ ¥ 1A . A8 4l Sy 7K P B9, B0 o, G\l 38y 3 ) S5 B0 mGal, T VR BE L B0 m.
Fig. 10 The final model profile

20350000

BIIL 15 AT MS T ) 57 B 22 RUBE 300 % K ) 45 2t
Fig. 11 WORMS result of Bouguer gravity anomaly (scale 1/50000)

X/m
20350000 20380000 20400000

& 12 1:20 A A& ) 5 0 B0 2 RO w45 21
Fig. 12 WORMS result of Bouguer gravity anomaly (scale 1/200000)



12 4] XSRE A UL —Fit B R X1 3D 254 R X X s ™ 19 ) 7w 4177

WF AR E ) 2 ROBE D Gk N 25 3R 5 i it 2 R
MGG DN 25 W W05 B B B i SR A e TR
WA I AR A BRI

MR TR T3 300 G 0 45 SR 0 T8 BT 1 AR SCAR B L
B BB DX 15 T R R 22 ROBE $ S e 45 2R
P15 Fe/INEH i B Ry 1 ke, S5 R SE 4155 22 10 km,
[E B R 1 km) , IERZE5 0 5 Wi 3D S BUR 45
BHE—RE 13).

5 ZR K I R

501 AU EXZ4REE
H U0 e 1 ) T A A = A S A Y A

20350000

oAl 14) el i = 2 S i A R e R R A
Hi R BT 5 2 R AR R A 3 R AN B Y XA A
T o S RE LR )2 i W 2 A A T A AE IR G
AINERHO RO AR R SR B TR E Mk E
JE T B FE BB Y B2 (B) 25 B, 3 B B B 42 . A
TR WAL 1A A 2 ] T B (4 5 B8 7 1% 5B
BRI B B A TF R B B BT 50 07 K. =)
3D J5 T 4 W 1 Ry % B A Ay BB o K S A 4RI T
A5 B A — B n 04 8 3R A7 58 R AR B by
3 e 2 R A6 B A 1Y) S ) E A

F T ZE{E i (IsoSurface) $ AR , {7 B8 5 i 45 - %%
JEZRT 0.015 g/cm® HYHER) . 44 H 5 4 BT 18], 47 IR
RO AT R BT = e 3R 5 b (& 15) . [ R EW fia) Al

20380000

B13 AR 22 RUBE 1 40 D) 45 2R
Fig. 13 WORMS result of aeromagnetic anomaly(scale 1/50000)

P14 =l R e AR BB ) 5 AL T Y s ] 2544 [

Fig. 14 The result (yellow body) of 3D gravity properties inversion and 8 geologic profiles penetrated it



4178 i BR ) FE 2% 4R (Chinese J. Geophys. )

55 &

x/m

20350000 20380000 20400000

3300000

i
'fr 3290000 £

3275000
B 15 SR B 20,015 g/cm’ BAA S TE (BT —1 km) &5 &
By i 2 A B B R s AL B W BRI R R A R S R VR SR R R
Fig. 15 The model of inversion result density difference>> 0. 015 g/cm’

Yellow for the high-density body, dot for the mine site location, and red, yellow, blue, dark green and green respectively

delegating newly discovered mineralization points, Cu-Au mines, Cu polymetallic mines, Au mines and Fe mines.

x/m

20350000 20380000 20400000

3300000

X

Y| 3290000

£
=
-

& 16

Fg. 16 Conjectural rock mass (0~1250 m) through the result of 3D magnetic properties

3275000

—1250 m PR BE A OB SN (B0 @440 53 T B (30 1 BHD B &

inversion overlying geological map (30% transparent)

T EW i) 18 = A~ 5 8 B A IE 4 X B 1 RO A
BRI TRIE R R F LKW 3]
L R JFC ) 11T 5 36 0 A b P Offr D — s A7 &2 51
B B R 3t J2 R AR M 2 B BE » 1] TR
G T2 T R 1R v R L W L ARDIR
LA AL X — SR BB —H T
IR G5 T THT AU A I PR B0 1) o BB AL A A1 R R L
BRCBRKEEERTHRERALNE B R
AL i B BB AR TR o A ME DL B A R R
AN DRI B ) g ALY . PRI 0 R e 4 R R IR
5 i 2 48 SO AL R IR

LW R AT R AR 4R XY 0 A o7 B CIET i
ML G AR 50 A LUK B TR SUSG 07 4R X, B
RGO Z 345 T e % AR b HORZ B AL T o

FEPR B G AL FA A B oA AR L X

3t 5 1] 5 4 00 o A 2 SR A = A T LA B B
B AE—&  BUIBCAS [F] BR BE /K P00 7 o BE S A B WL
F e AR AN [ TR JBE TR 25 [R]85 R
CRD T2 RO Al Z 18] 19 2% 2 09 ™ WF 58 R4 8™ 5
Proe £ MER. B 16 & — 1250 m W ARY
b J5T P 2 B S A = A L IR BT R B T
(8. BT A RUA L R 3D S il R -5
JRSEC PR P TR R AR X

JUT 4 DX LARA 4 o R0 S I S )
JBit R R e A TR R O TR L 3 S A5 B IR S
ARG PR T8 T 23 A e B @ AR L/ S R B
PRI 1B A B A 9 4 A P S B et A X R
PN AT 2% AT 9 S AS R, X AT 12, FRATTAR



12 4 R4 JUIL—Hi B 5 X 1Y 3D 2544 Fo ) IR0 (1 i3 7= 4179

RoBEFX N R 5 AT &l
BT AR L 5UA AL 45 A B R L b X 4R
W BT S R, v LU A 0 A A k. Rk, i
T 3D 52 Y HFE DR ) A A 4 B PR ) S 6 T i
(9 HEEAK A . D R HE T (] 8, 16) R B, JUSi B
A DXl Tl AR TV — XK1 3 AL B AR AR A
B, FLAR A o A B AL AT T B AE . 3X —
7 T Uk B U3 Hl DK% B ) 25 0K B A DN A AR )
T RE AR B L LB S A S O RS . (HN Sy — T T
B REE BRI AR B RBRAR AR, 5 U5
Hb DX f 3 A4 T PR A IR O T Ll i Jir ik 1 2 A
FUAAR Y , AT T X N PG AL ER R S 4R TH X, I
LY 17 T 7 b A B 3T L = L B
PRI 2L B 30 o TR A Ry 32 Ak A B 38 A 4 TR S 4R
5.2 AT ER&MLEH

JUSidth X % B2 K £ DL NEE 80k EW [
AN 11,12). kel B 4 i B 44 kR
B s v R AR B 00 B 2R o3 A AT B 2R . S
TR F L XN % B i1 L2 DL NEE [m] 26 51 R A B
L LR 5 R A e AR — B BRI
DX PN 25 2 07 24 10 R . IR SR 07 B A o 26 )2 6T
HREZRETH MBI, BRIl Z X
BAL TR R ST I 5 A
BRI SR . )2 W2 — VI #E B R, 25
DIEIRE C el 52 R NGRS S .
J2 W7 SR B RS A O, T K B e KAT 3k 30 20 HEL.
S I N C R 4 W N S O (VA % Y 5
AL, HAEMEE AR KL 7E 6 km DL 5 3Bk, HE
AR T JUH ML X M 3R SR % A T I L. BRI A
12 A — £ B 58 X M b6 2R 5 1) 28 A 56 1) R
NEE [i] , 3 T 1l Hit B J5 55 8 NWW ] il 4. 2k
WOE S e ES M BB R X, HE AR
EARAE IR, B2 1 EE 30 km 54 R . #0245 H
VLR B 24 1 S . 2 W 2R 010 S R B K i 2 T
] 95 2% o LT S 0% v B 0 o 1) 28 B MR S — Bk L 2
JUEGH E X B M1, 5A KN LR AR
AL B 2R 28500 0 X N A R A T R B T IR B
Ui FE il T 4 A5 X RIS X4 ).

DN AT LA L G A S ARG 3D ST AR
G R AR R A B A R T R IL— K
PP AT A LU AR I 1 A 3 AL
55 5 B R B A T A s T
PR VTR 2 L e I E G R E RS

IR IR R AR R IIR R,
6 e S

3D i 25 S S H S H B 0 G I
SR DA R A HR A A B SN S Rl R T U EG i X R
T4 3 R I B HE 0 0 A R

(D JUEm 8 X b 1) 1w 5 25 BE (A AH 8] 5 30
WP b HOE 4 0 2 bk 45 A Hi o 9 R R B
JU Sy 3 DX 85 B 1 2 R 2 A0 T 2 5 DX PN 48 48 1 1Y)
|2 e O VAN & [ [ = =% Rl s @ B DO VB R
WB—XBR I X At A —F W E LR SR E
A mBE TR Ko i R JE— 5 A i 5 X )
APFIIR T A& L R B8 1) R e % B A X B Y
TR RN T %5 ARG I R R R R R H)E A
[Fi) B, 52 I G S g B R I A b B K B L
Fity 1t DX 3L I 5 55 2 A A DL R a8 5K 35 )2 0 4 A
T8 X2 L R 451 =X — i gk oK.

(2) U3 5 DX 7 8 v 1k A 1) 0 A 5 T IR
BT 1% 3 1o R — 350, A Ay SR A O T R VLR T
TR P RO S A TR W 2O HOE R A TR R
JRUE. WF 5T DX P b A e A T 6 B A 2 ) A Ak
TR VLR W7 28 5 v 0 5 )2 BT 245 LAk PRt
W2 WG R R BT BT 2R < VIR T 24 R FOE A
P AL B 1 P TR L 55 )2 T S Ok A R T R A
AT 8. 5T DX A e R AR BN Ak TR T TR T
Z b AR LT A A ) 55 )2 T ) E AR L A i A
Ko, BT G AT BE 5 K VIR BT A 5. B O A
RGP BT B 2R < K VT T 24 L A 3
TRER B ) ST U5 5 J2 W BN A R AR AL AT
.

(3) I il 22 RS 300 5 A ) 45 2 vp 4% K 31 | A
6 AT Ll L R R R e 2L X
KLU 2 57 L 1 7 B s M R e St 5
AT FT 45 el — 2 A K TR B 2 5 i AR F 55
DX B AU 838 1 Sy B — ) NWW SE [i] 17 2 A
PE A 4 B NWW SE 4% 4 NEE 3 i g i 28 H 8F 58
DX o L7 24 VR0 55 v 3 A 1t I R — B0 T A TR
F S of DL R 5T X TR U A 2t B B 2 G
Ti] = L 1) 4E A, AAF 5 X PG AL ff 2 1

(D JLH T E R T 500 . O
SO A P B A B, 25 TR 7 AR R AR . 80 0 LA
434 F NEE sk EW Ji) (1) 55 J2 W7 24 B3 . Wi 2458
I71] 5 K8 A8 B 1) S5 O HLUR A TR A AH(E ) 3D



4180

L Bk ¥ B % 3R (Chinese J. Geophys. )

55 &

SRR B 45 R R 7R D R O B3 67 A
FEAE FE 0 Ul BT e A L W 2R R A8 0F A e ) 2 i 5%

54

LN A Je ) He T SR A T — A W 4 5 1

R IX

RS T BT B AL Y A R R !

2 % Lk (References)

(1]

[3]

[5]

[6]

HENEE . XDMEE . REE. RICH T W go . Juat:
i RRAL . 1991 1-147.

Chang Y F, Liu X P, Wu Y C. Iron-Copper Mineralization
Belt of Middle-Lower Yangtze Valley (in Chinese). Beijing:
Geological Publishing House, 1991 1-147.

Pan Y M, Dong P. The Lower Changjiang (Yangzi / Yangtze
River) metallogenic belt, east central China: intrusion- and
wall rock-hosted Cu-Fe-Au, Mo, Zn, Pb, Ag deposits. Ore
Geology Reviews, 1999, 15(4) . 177-242.

BSCHE. RIL R R B TR SR O 2. P E
Jii, 2008, 35(5): 771-802.

Zhao W ]J. Ore prospects and ore exploration methods for
metal deposits in the middle and lower Yangtze River valley.
Geology in China (in Chinese), 2008, 35(5): 771-802.
Dong S W, Xiang H S, Gao R, et al. Deep structure and ore
formation within Lujiang-Zongyang volcanic ore concentrated
area in Middle to Lower Reaches of Yangtze River. Acta
Petrologica Sinica, 2000, 26(9): 2529-2542.

T SC. SRR TT R M 5 PN B A IR A ] < T BT R R
Yy I ERRIT K. HBE . 2006, 25(7): T67-771.
Teng J W. Strengthening geophysical exploration and
exploitation of metallic minerals in the second deep space of
the crustal interior. Geological Bulletin of China (in
Chinese) , 2006, 25(7); 767-771.

Li'Y G, Oldenburg D W. 3-D inversion of magnetic data.
Geophysics, 1996, 61(2): 394-408.

Li Y G, Oldenburg D W.
Geophysics, 1998, 63(1): 109-119.

PEICA, FBITHE . SR SC. HRE S = R M SO BE AL T
BT ER, HERPy A4, 2007, 50(5): 1576-1583.

Yao C L, Zheng Y M, Zhang Y W. 3-D gravity and magnetic

3-D inversion of gravity data.

inversion for physical properties using stochastic subspaces.
Chinese J. Geophys. (in Chinese), 2007, 50 (5): 1576-
1583.

Hornby P, Boschetti F, Horowitz F G. Analysis of potential

(10]

(11]

[12]

[13]

[14]

[16]

[17]

(18]

field data in the wavelet domain. Geophys. J. Int., 1999,
137(1); 175-196.

Archibald N, Gow P, Boschetti F. Multiscale edge analysis
of potential field data.

(2): 38-44.

Exploration Geophysics, 1999, 30

Horowitz F, Hornby P, Boschetti F. Developments in the
analysis of potential field data via multiscale edge representation
(in Exploration beyond 2000; conference handbook) Preview
2000, 84, 77.

Holden D J, Archibald N J, Boschetti F, et al. Inferring
geological structures using wavelet-based multiscale edge
analysis and forward models. Exploration Geophysics, 2000,
31(4) . 617-621.

Austin J R, Blenkinsop T G. The Cloncurry Lineament:
Geophysical and geological evidence for a deep crustal
structure in the Eastern Succession of the Mount Isa Inlier.
Precambrian Research , 2008, 163(1-2): 50-68.

FERT. KL R W0 5 X 25 G b B BR A BT S — A
Fit BT X OB eSC] KAF . AR, 2010.
Wang D Y. The integrated geophysical and geological study
in the ore belt of the Middle and Lower Reach of the Yangtze
River—The cases study of Tongling and Jiurui ore district
[Ph. D. thesis|(in Chinese). Changchun: Jilin University,
2010.

Keating P, Pinet N. Use of non-linear filtering for the
regional-residual separation of potential field data. Journal
of Applied Geophysics, 2011, 73(4); 315-322.

Enmark T. A versatile interactive computer program for
computation and automatic optimization of gravity models.
Geoex ploration, 1981, 19(1) . 47-66.

A Z S X T S AR RS R X ORI
[Pt sc]. demt. oo B BARN = BE . 2005.

Guan Y. Relationship between 3D tectonic frame and
metallogenic district: Theory and implications in the Three
Rivers Region, Yunnan [ Ph. D. thesis] (in Chinese).
Beijing: Chinese Academy of Geological Sciences, 2005.
PRI AT R W R AT R R S b R B S [
T scd. dbmt. o ERRE Bt 5 S s ER Y FLOE ST BT . 2010.

Yan J Y. Integrated geophysical study for deep background of

the Middle and Lower Reach of the Yangtze River

metallogenic Belt [ Ph. D. thesis ] (in Chinese). Beijing:

Institute of Geology and Geophysics, CAS, 2010.
Rk R



