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Deep Crustal Structure of the Tongling Ore Concentration Area in the
Middle-lower Reaches of the Yangtze River: Evidence from
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Abstract: The Tongling Ore Concentration Area, located in the central part of the mineralization belt in the
middle and lower reaches of the Yangtze River, has experienced large-scale tectonic deformation and magmatic
activity since the Mesozoic. Its crustal structure is of great significance in understanding the collision process of
the South-North China blocks as well as the dynamics of Mesozoic mineralization in the middle and lower
reaches of the Yangtze River and throughout South China. In this study, the crustal structure of the Tongling Ore
Concentration Area in the middle and lower reaches of the Yangtze River was investigated using P-wave receiver
function imaging of 49 teleseismic events recorded at 26 broadband seismic stations. The results showed that a
velocity discontinuity with a depth of approximately 2—3 km exists in the shallow part of the crust, which may be
the interface between the basement and overlying strata. In the Hamaling area of southern Tongling, it deepens
towards the two flanks of the Yongcungiao Anticline. The Moho depths in Tongling and its surrounding areas are
about 29-32 km with weak lateral variation and certain thickness, which indicates that the Moho beneath
Tongling is probably a “transition zone” but not a “sharp interface.” The average Vp/Vs ratio was approximately
1.79, which is higher than normal and suggests a more mafic crust in the region. The lower crustal thickness and

higher wave velocity ratio in this region suggest that the Tongling Area may have experienced crustal thinning
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and basaltic underplating. Our results suggest that large-scale magmatism in the middle-lower reaches of the

Yangtze River during the Mesozoic was likely associated with magmatic emplacement at the base of the crust in

Tongling.

Key words: Tongling ore concentration area; crustal structure; P-wave receiver function; velocity ratio;

underplating
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Fig. a is the location of Tongling in the middle-lower reaches of the Yangtze River. The blue triangles in Fig. b indicate the seismic
stations in the Tongling Ore Concentration Area, where the simplified tectonic map is modified form LU et al. (2015).

Fault: CJF-Changjiang Fault (inferred); LHTD-Lujiang—Huangguzha—Tongling detachment (inferred); MTF—main thrust fault
(Dingqiao—Daihui Fault); MZF—Muzhen Fault; TCF-Tongling Central Reverse Fault. Fold: FHSS-Fenghuangshan syncline;
TGSA-Tongguanshan anticline; YSA—Yongcunqiao—Shujiadian anticline; ZCS—Zhucun syncline; 1-1°, 2-2°, 3-3” are the positions
of three profiles.
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Fig.1 Tectonic sketch map of the Tongling Ore Concentration Area (modified from Wu et al., 2015)
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W88 A AR EAE FH AN RS i 35 B, ABAHSE R TE
LHRM X EIFAR—DRRR “Hm” . Ed
LA N T HOEIT S/ R | 2 N A ) B S G R Bk
22 5, WESEIA S v R 22 M DX ) B 7 T B
UL — 5T P A5 A0 (E ARG 55, 1994; IS
3, 2006; FMEZAE, 2018),

ok 4 I L DX A TR S ST b 52 R0 45 R (R 7 i
Bz e T B T LA 559 BSOS REAE (B R AR, 2003,
2004), SinoProbe T 4% S 7E A i [ L 4 TR 11 H P
B B -t A 00 00 2] B ) B T RS (B R AR
2015), 1M A SCAI K 4R b 7% 122 5 R B0t SR A0 4R AR
T g L DX O ) SR TR o AR AT B i B b XY
BEPE TR AN R — A R AR AN E ST, T
— N 1) T R 0 SE - P A, XRP ARk
TE AT X WL B4 (Brun et al., 1992;
Thybo et al., 2013), # £EX 29~32 km ) Moho Tfi %
JE, MR X, Mgk, TS T
b DT FHE LA RIS b 58 A R D A T A
KBRS, 2001), K 5a o 1—135) 18 PG LM AH He
AREE O, S TT 3—37 s 7SRO L B R i
WL E AT 6T

AR SCHE I R B R I AR S5 R R, i B e g ik
Wy B — B IR, H A H5E & ol 1) 50 A 32000k
B LA S A=A (B 3e, d), AR
T AR IR R AW, BRI AR 5T i 2K, T
Al RESE FHSE NS A . 2R A T 4Bk
AN T A 8 PRI 0 e 5 T B 0 1 R A S A AR
5% & BUAE T M/ e B Y P B (.
(Holbrook et al., 1992), b JZ2R[RES T Hu e KI5
IR MR A S R TR A A 58, T2 RER
SRR RRRL S SRS Y SR (R AR G, 1998), Al RER
Hb 0y TR AT M e A5 G S A0 MO S Al 1 25 2R
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(Jamtveit et al., 2018; Shi et al., 2020). ZFFHIFEX
AU R4 R BE b DX 1Y) b 3R ) L5 R T Tr 45 SR 4
N M XY B O — A S (BRI A AR,
1988). 1= 73 P 5 i UG 45 A5 A VAP R il
DX M7 A T o TSR, A PRI B A X
SR(PANEE, 2019) 3 BELE S F5 AR SCA Ry 4 i b IX
GO I Ry — o JEL B 5o ek Al A M A ] I b X
XA 5 ARV Nl X 2 1 S RGBS A
KCHEMBEE, 1991, RASKESE, 2013), A CHRIGH
7 4 DR g 1) U8 T A, S AR ik A

HEAWFFE B, KB b 58T R £k 3 e 5
TR B RN R Lb 22 ) A A 25 V) 06 R (G D 7R 4%, 2009;
FUREE, 2009), HFITHEFFURAZAVE FH 2 XA Ho (s
U E ) 7= AR R TR A S ) s it e Y 5 i 3
ERNCAZ BT HSTHE, 27 N R B
i, DT A3 A A B (il 3 b ) s AH R, FRUTHE
4SBT o 3t A A SR>, 51
SIS o (R FO) B A o BRI, AR5 4 B ) B
by DR g 9 FE AT RE R I X Ml 5 B 52 3] b
I B AR, AR A A 1 T

KT R il X2 R E 2 0 SEL SR
B, HBEEA CHIHE” ZFR. Cu. Fe %5 R Mg
BUR™ IC 2R 7E b 5 P BT 1Y) 2R AR 5 B b b rh AS B, T
A P DR s T AT R ) IO A R BV
PEl, 3k AT Rl 2 e 1L B R RS SR g o 1) Sk R
CBEAREE, 1999; X EHAEEE, 2001), e BB
45 5 (Shi et al., 2013; Lii et al., 2015)IA N KT H
T Ui b DX b 5 D T T B R MASH R i BRI 52
Wi o AR SCHIF 5% 45 SR 0IF 5212 X Hh 7 1 52 & A T DT,
V35 30k 0 B e 8, B DL 208 2 (R m] RE R A T
JERAER . TE0 R X MR & F 1 5k v A A 25
1) R R PE 1R AE LA AE, dF8 /R 52 - AH B AR
HIAEAE(CE RS, 2001; Xu et al., 2014)., 1M 5 541 /5 g
s A AR X A 48 D i PR DT R B0 Rk
AR, T Rl 3 5 T TR IS 5 45 ) P AR o

5 &k

FERI B4R X R E Y 26 A TEMiHE &
sl sk T4 —FE R R, $EH 49 MmEF
3t 1 354 AN llceR B, @RI R R CCP BNk
QN H-k 3385 T3 1 ARAT T ] Iz b DX 1% b, 72 45 ) T
ML, PFEaE KR

(1) 22 A R 502 o 5] T S 7S Ml 52 VR R A7 AE — A
B A ESL A, WEEZ) R 3 km, 7EH % B AT IR
WBEUE Hb DX, ] AR R AR LA I G A i A
A B AR T 5 J2 5 LR Z (10 4 5. LTI A B S )
PREEL IR0 B G T 76 3% X R (R e A K

(2) e iz 1t DX 114 50 2 TR 3 & AR TE 29~32 km 22
], AH A BROT-BIRG ef e o 7 T IR B A o) A b
AR, AR, F B B Hh X 50 28 T A] A8 2 Uk
AW AT, mEAER R R

(3) il Bz 1t DX b, 52 48 A e o HE A R, PR
1.79 Ay 0 b 58 JRE B A 8 R D o L, R BRI B
b IX 28 g 2o b se O AU AR AE T, AT X AT g
B e A AR ) VT T T X KRS A A
T S ) S5 b 3 I AR B4R B T e A K

Bl AP B R A F R AR R &SI
T, BRHALELFREERLNEZFTEL.
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