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Abstract The Qinhang Metallogenic Belt (QMB) and Wuyishan Metallogenic Belt (WMB) are
two major ones in South China, in which mineralization occurred mainly in an intracontinental
orogeny during the Mesozoic. Geologic research shows that the characteristics of crystalline
basement and faults have significant controls on the metallogenic processes, so probing the upper
crustal structure has reference value to the study on the distinction of the metallogenesis. This
work builds on the first arrival data from the NW-SE Deep Seismic Sounding (DSS) profile,
which transects the QMB and the WMB, extending from Waizai, Jiangxi Province to Hui'an,
Fujian Province. The upper crustal P wave velocity structure at depths 0 ~8 km is imaged by
using the finite difference travel time tomography method. The results show that (1) the P wave
velocity of the QMB and WMB is heterogeneous in lateral direction and the crystalline basement is
relatively shallow, about 1. 0~3. 0 km, using the 5.8 km * s~ ' contour line as reference. The
crystalline basement’s depth of the QMB is relatively smaller than the WMB, with 0. 5~2.0 km
and 1.5~3.0 km, respectively. (2) The high velocity zones (positive velocity anomaly) have a
good accordance with the magmatic rocks on the surface, while the low velocity zones (negative
velocity anomaly) have a good accordance with the major faults or the sedimentary basins. The
low velocity beneath the Shaoxing-Jiangshan-Pingxiang Fault (SJPF) and Zhenghe-Dapu Fault (ZDF)
indicates that both extend downward more than 8 km, which separate the Yangtze block and
Cathaysia block. (3) Based on the existing geological and geophysical data, we speculate that the
discrepancy of the upper crustal P wave velocity, the depth of crystalline basement and the faults’
properties beneath the QMB and WMB are the key factors to result in the discrepancy of the two
metallogenic belts.

Qinhang Metallogenic Belt (QMB); Wuyishan Metallogenic Belt(WMB) ; Finite difference

traveltime inversion; Crystalline basement; Upper crustal velocity structure
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Stars are artificial exploration points, black triangles are short-period seismic stations.
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Fig. 2 Map showing location of deep seismic sounding profile and geological structure in the study area

Red and yellow stars are artificial exploration points, blue and green triangles are short period seismic stations, and pink diamonds
represent metallic ore (Luo and Sun, 2017). SFF: Suichuan-Fuzhou fault; HBF: Hepu-Beiliu fault; WSF. Wuchuan-Sihui fault;
SHF: Shaowu-Heyuan fault.
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Fig. 4 Seismic record of shot Sp02 (Red circles denote picked Pg phases)

L

ALY ,“' A f"".
4["‘%4"
RN
AESAS

&
%
K

AR

o)

XX

<D
2
AV

SR

JAY

4
A
2
=N
X

Y

((T-X)/6.0)/s

A

&
0

RN X9 ‘\ vb\'i
2 NAAY
T

Y,

i

|

|

O (L

+ T T
-40 -20 0

T
20 40 60 30 100 120 140
Distance/km SE

[#] 5 Sp03 Jf 3th 7 10 5% 8 T I (2T 6 8 s Ry 4 LY Pg 52 4D
Fig.5 Seismic record of shot Sp03 (Red circles denote picked Pg phases)

Sp0d]l Ty

J—
1

((T-X)/6.0)/s

%%
LR

A
QB

O

AN =AY

AP ALNY

ASSIRPA DO
SR

0

A
&Y

(=}
Il

I

-140 -120 -100 -80 -60 -40 -20

0

20 40 60 80

NwW Distance/km SE

[# 6 SpO4 Jf 7% 10 5% 8 T P (2L 68 8] i R 4 LAY Pg 52 4D
Fig. 6 Seismic record of shot Sp04 (Red circles denote picked Pg phases)

Sp21 Al Sp22 M (E 5~8) Wic® B~ . Pe & &
FI A Az P %) 398 T 32 9 1S K, HLAE R R 100 km
LU Pg ML BEREEAE 6.0 km « s ' 5 Sp23 41 (& 9)
RIAE R WoR AR 2 35 km &b, Pg #r & 5E i
WG 2 0.7 s, 5 Sp23 MM VG /A 76 B 5 10 25 57 L I
7N Sp23 ML AR VY P ) M 5 B B 25 R Y 225 55 Sp24 M
(JE 10) PG 52 F1 Sp25 J (& 11) 74 323 st 19 Pg ik A

FERKFIEKERE 60 km LAJG 7 7E — B RSG5, 0]

AB S e Sp23 A 7R N b 35 1 5 3 i AIK.

2.3 WMZEKPeEHERESRELIWFERELY
FESE 9 M T b 7 0 O i T ) E D Pg i

FHAAR UG S 8 A PR 22 43 2 BT 4G T 36 AR B i 52

Pk 3 B 45 K (Vidale, 1988 ; Hole,1992). % /7 B3k

PR o6 07 R AT B 22 40 B ik o TR 080 3 B LA E



i BR ) PR 2% R (Chinese J. Geophys. ) 63 ¥
2
Sp21
o
5
&~ 4 §
= if 4
T T T ¥ T T T T T v T T T T T 1
-10 0 10 20 30 40 50 60 70 80
NW Distance/km

[ 7 Sp21 Jf b 72 10 57 1 B (AL 8] i R 45 LAY P 2 A
Fig. 7 Seismic profile at shot Sp21 (Red circles denote picked Pg phases)

Sp22
%
qfipﬁ T & 4s d?»
0 } E z

BHEHERIRIA

T T T
-60 -40 -20 0 20 40 60
NW Distance/km SE

5l 8 Sp22 JfHh 710 S T T ] (AT (0 8] 5 R 45 LY P 2 A
Fig. 8 Seismic record of shot Sp22 (Red circles denote picked Pg phases)

i%

T
60 40

ey

(T=X)/6.0)/s

((T=X)/6.0)/s

I

&9 Sp23 Jf #5710 s 80 &) CLL 0 8] f o 38 Ry Pe A
Fig. 9 Seismic profile at shot Sp23 (Red circles denote picked Pg phases)

Distance/km

Bt AT LA S50k S 7 A ) R 34 5 A BT O 4R R
R DR 1] . 2 R 8 2 ) i A ORI BB 29 1. 0 km,
JKF-FTE B 5 SR 0.5 km X 0.5 km 1 38 FE B 4%
MEAT IEJE B3 AR — e v e UL 25
B B X O A 0 L 5E R AR, R AN SR 1 BT
7N [ S ARE TR SRy ) def 3 B B RY. O T /N T A
RSO0 A R 00 A7 A — 2 P R 1) R 25 % 3 i %

JEE FRY S M) R Al BRI 25 50 M AR5 ke LA Y 4
PR Z 5T R P ZPOE BT 866 4.
5 3 A v SR F R A% R 125+ K P 1) 0 2 L o 1) R A
KR/NBCE 1.0 ke X A B 410 3 A B2 410 3 1547 26
PEARAR B, 2208 30 YRR AR T A I 2 5 AR ok 22
(I 12) WIFRI 92 0. 12 s T RERN 29 0. 02 s 88 T
T » B A ARAT T B R R U7 i Hse P



1280 ARl 2R 48 b — R I B Lt e o B A 5 BRI AR AE U A — B2 B B/ A S b AR TR 24 R 4403
2 Sp24
S1-
©°
5
=]
= q g q
g 99 j 99 9 9
T T T T T T T T T
-100 -80 -60 -40 -20 0
NW Distance/km
Bl 10 Sp24 i b 72 1o 57 A 1 P (20 60 [ 5 R 35 B Pg 2R AHD
Fig. 10  Seismic record of shot Sp24 (Red circles denote picked Pg phases)
gE= W gy
2
5
)
= 22
T T T T T T T T T 1 T T
120 -110 100 60 -50 -40 -30 -20 -10 0
NW Distance/km SE

P11 Sp25 Ml i e 3 A A CZL 6 I3 o 3 TR Pe s A

Fig. 11

x1 MREERR
Table 1 Initial velocity model

Elevation/km Velocity/(km + s—1)

3.0 4.5
—1.0 5.8
—6.0 6.0
—12.0 6.1

I A R R (] 13).

B 14 D7 s BRI 9 M1 Pe RAH A LA
R IR BUE R S RUE R S T RER LS. A
FE IV 1) S e 7 a5 1] (L 15) W7 LU H b 5% O £ 9 45
DN BE AT AR B 10 km, SR 15 OLEAF. 1t F
R A O 1) AR 349 53 1 10 SR L S 4B i % HOLE
o) EAFAEROR Y 22 5. HLrp ) AR TR Y Pe SR
5 R S AT G 0 B TS » 3% TR ) i A A A X
BT L B Al AR 51 T PG R A P B £k 7 SR A 4 IX
FAAE—E (1925 X, 31Xl e T 1) o 1 AR 2 20 4
BR TS A  PR I 7 S e s DX o7 B ) £

Seismic record of shot Sp25 (Red circles denote picked Pg phases)

0.02 +

I

0 5 10 15 20 25 30
Times

Bl 12 SE B 07 AR 22 Bk AU A2 4

Fig. 12 RMS errors of travel time varying with iteration number

0.00

AN H TS R A R R AT T — R R
T AR B DR 7 IR 2 2 M0 0 1 XS A s X
EF 32 DX 311 o 2 AFL AT R AT — RE 1 2 25 L.

3 Mg PR A5

LA T S R A IR R AL, A



4404 H Bk ¥ B % R (Chinese J. Geophys. ) 63

e s —e 5 N
le—— b —> fe——  RBLRFTH ——
SIPF SFF HBF WSF SHF ZDF
\ﬂ-—h_*l : : SN
K P-T 4 K Pt-Z 75 Pt-Z K m S pT 5 J 5
29 ! ! Sp21 s};zz Sp23 b Sp24 L
] V4 4 Y% S [ 4.5
07 N Z /= ) =S VA — A C ~
2 A = ; . J\/\ - B-so 2
2] < 1
& / L E
8 61 F 1TSS 3
S (a) VE.=10:1 L =
1@ E=10: i 6.0
-10 T T T T T T T T T T v T
2+ _
0 - v ‘ d % w I | ¢ B 8
: ! ®10 ®le ®'e RO [ N
£ 21 I i ! ! ! - s S
= 4 _ | 1 1 | r =
S 44 1 . B
= 4] ] T h , | fo £
8 -6 ! : -l L5
-8 ! I - N
1 (b) ’ : - -8
-10 T T T T T T T T T T . T
2] { \ g
0 T W ——]— W - 0.4
J 1 ® . i -
E21 I I :® ®e  9° -ty
= ] H N | I I =
241 » I | : [ p00 s
Q-6 ! i i 023
-8 ! : O
1©) i 0.4
-10 T T T T T T T T T T i T
0 100 200 300 400 500 600
Distance/km

Bl 13 1Hhse P s o B2 25 40 1] P I 3 2 B0 2l s 1) o A 3
R T PeZ, 0 55 P-T, Z& - =&t TR P i K (gt sy g3 i AR ZRAE R A5 v4 BRI TOIIE R & v5
FMEUIIAE R . () b by Pl 52 45 0 T 80 8 40 (R 8 60 = M =M A B (5 1 2 X0, M. STPF 48 %71l
S W54 SFF: 2% )1 — 0 M 1T 24 s HBF : &3l — b U W7 2 WSF . 52 )1 — Y 2 Wi 24 s SHF : B — ¥l 5 K7 24 5 ZDF : BURT— il W ¢
(b) PS5 (o) P2 i 2 0 32 L JHG v S 0 ) 2 3 7 H 00 1y B2 K R On T2 B Is B 1)

Fig. 13 Upper crustal P wave velocity structure, P wave disturbances and vertical velocity gradient
Surface geology: Pt-Z, Proterozoic Eonothem; P-T, Permian; J, Jurassic; y43, Caledonian monzogranite; y4, Variscan granite;
Y5, Yanshanian granite. (a) Upper crustal P wave velocity structure. Reversed red and yellow triangles are artificial exploration
points (Fig. 2). JSPF. Jiangshan-Shaoxing-Pingxiang fault; SFF. Suichuan-Fuzhou fault; HBF:. Hepu-Beiliu fault; WSF.
Wuchuan-Sihui fault; SHF: Shaowu-Heyuan fault; ZDF: Zhenghe-Dapu fault; (b) P wave disturbances; (¢) Vertical velocity

gradient. The black dotted line denotes the inferred fault; the arrows represent the movement direction of the hanging wall of faults.
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Fig. 16 Upper crustal P wave velocity structure and magnetic and Bouguer gravity anomalies
(a) Upper crustal P wave velocity structure. Reversed red and yellow triangles are artificial exploration points (Fig. 2). JSPF:
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Shaowu-Heyuan fault; ZDF: Zhenghe-Dapu fault; (b) Magnetic anomalies; (c¢) Bouguer anomalies.
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