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Abstract The Mandula-Tongchuan-Fuling ultra-long seismic profile spans a total length of 1700 km,
traversing from north to south through the Yin Mountains Orogenic Belt, the Ordos Basin, the Qinling Orogenic
Belt, and extending to the southern edge of the Sichuan Basin near Fuling, with a diverse interlacing of basin and
mountain systems. Based on the upper crustal velocity structure image using the refraction seismic data of this
profile, our study has confirmed that: (1) The Qinling-Daba Orogenic Belt belongs to the same crystalline
basement. The basin-mountain zone basement is highly undulating and orderly, forming a coupled chain of
diverse basin-mountain sequences; (2) The two major basins have thick depressions cut by faults, with the
crystalline basement layers whose depth reaching 4.0 ~ 6.0 km (Ordos Basin) and 6.0 ~ 10.0 km (Sichuan Basin);

(3) Along the profile, the southern two orogenic belts are metallogenic belts, while the two sedimentary basins
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are areas for the accumulation and storage of oil and gas (or enrichment areas).

Keywords Ultra-long profile; Basin-mountain coupling; Sedimentary strata; Crystalline basement undulation;

Mineral resources and energy
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Fig. 1 Location map of the Fuling—Yulin—Mandula seismic profile
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Fig. 2 Observation system diagram of the Fuling—Yulin—Mandula seismic profile

Spl1 ~ Sp29, denotes shot position; 100 ~ 1600 denotes profile position.
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Fig. 3 Typical seismic wavefield records of Pg Waves of the Fuling—Yulin—Mandula seismic profile

(a) Pg waves in the South Ordos Basin; (b) Pg waves in the central part of the Ordos Basin; (c) Pg waves in the Qinling Orogenic Belt;

(d) Pg waves in the arc-shaped system of Dabashan; (¢) Pg waves in the northeastern part of the Sichuan Basin.
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Fig. 4 Typical seismic wavefield records of Pg Waves of the Yanchuan—Baotou—Mandula seismic profile

(a) Pg waves in the northern part of the Ordos Basin; (b) Pg waves in the Hohhot—Baotou Basin; (c) Pg waves in the Yin Mountains Orogenic Belt;

(d) Pg waves in the Inner Mongolia Plateau.
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(a) Pg wave travel time curve diagram of the whole profile; (b) Pg wave travel-time fitting of measured and

theoretical travel time curves of the Fuling—Yulin—Mandula seismic profile.
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the Fuling—Yulin—Mandula seismic profile from the Pg waves



34

i 78 SR A - 1 - K AR RS AT S M RR IR . 22T A IR A BRI S B B IR A

1163

BTG —>le— sphumitE

T

>

|_ VY1

R

=
g
fES
<&

=

—— mxmEy ————  wmemae —————|

Aedesednd i e =
i
B | W5
i T R

I

Depth/km

V=599 km-s™!
T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
Distance/km
B8 T e - bR - T R ) TT P g ¥ s () S5 il 8 I S R 2

Fig. 8 The basement buried pattern of Fuling—Yulin—Mandula seismic profile from the Pg wave time inversion

i) AR T | G BT 24 A, BT T L B R B (R
M, AR LM BORTERE . K AR AR LS i
SR AR T AR W) 38 3 B A R X, AT S LAl g
b 2 AT i 2% A AR A AR X K

4 PURRENE | 45 SRR R S X

2] T R AR L R P R el 7 55 B
1 Ll SRR Z2 T A | 2R 0K - R B 1L T ] A
Hiu. A5t SR ) T 7 T DX AL LR R T A R
H HL 2 T R IR R AE AT T O BT A9 20 i, T T
T I X455 T 35 R AR R R s R AE
41 BUWE S X4 RERFE

AR T R b, R E ) AR 2R
0 3 17y -
T b T vy SO P At A R TR i RN & i 3
UG AE G 1) RS ) b 23 43 A R AR R B 501, H A By
o (& 7,18 8). #E A bR 4k DU X B, B PO I 4%
Mo ZE AR R Ly L SRR 22 i 2 Hb R B L
L M RN L kB R ILIER, & A%
A RAIE 2 55 0 .

(1) Y1 7 b

DU 1| 235 b 2 47 F 5 38 A8 g — 4~ T e BT
FEUHE T8 JEE 174 1M I 7 b 32 4 Ml vy 0] 1T g sy P9 5% 2 A
T G AE S 100.0 km) [ Jb 28207, 38 B 45 Ml JE i
ZRELILHET, 78 32°N (HE5 400.0 km) B3 f K EL 1L
I W7 24 7 43+ B . 228 b P 0 A A o V5 3 A A AR A 3
A, B EAE 4.0 ~ 10.0 km [N 78 4k, Pg I 3 43
M TE 4.60 ~ 6.00 km-s ™' Z ], H iy A, hAENRES
TORREE B 3 R, A 25 G 0 1 (R4 1Y) B i X B LIS

IR 22 34 4 M- BH L s - 9 58 v I

T B 245 S 155k T B (1 7— &1 9).

VU] b N AR L Oy A, LR R S AL S A —
BURUR B 7] 3K 6.0 ~ 10.0 km (4 V1 [ 25 M, BJVAE £ -55
BB 38 R VT 22 [R) 8 3 V- YR L (B2) R VLR -
T B Z B B N AR b & (B1), HUURR 2 H ] )R ik
8.0 ~ 10.0 ke JHEIN 75 U 1| 23 Hh b g by | Bk BBl
() FF VL85 22 8] 14 36 I R 2 VA P 5 1] NINE 9 AH
HAPAT AR ZE RN 1L AR i A AT 2L

DU 1] 2 M ) 7 2 A R R 4 v i
P | 2304 K B BELBR 5 A 2 A R IS AR T TR
Ly ZR B DU 43 2 BT DR 4 5 8 04 - K L s 1
ab AR B ] G B eI, BT ) B HE
FUR 5 izl Lty 8 1L A 72 N 3 L0 TE Bl L 5 R B
¥ 1532 Bl 2 DI AH .

(2) ZEWe - K i 1l

ZEUA KT 3 (LAl o A 45 T AT T B A, 1 X
TORR T, LIS LT 88 M 3%, 17 T8 VT 2 b T AR
F R | SRR,

(a) TH T b 55 T Sy 55 A6 SO h i (1 Fal

X — B A% 1 BT I 2 B0 & B AR TR (BRI IR
Ji 8.0 £2.0 km), H 3 BEEAIK, BIf& £AY 2.20 kms™
Tf1) YR 340 4E e 3] (8.0 + 2.0) km 4b, DU 5 B (R MY K &
5.80 km-s ', MM VH VAT 3 — By i 2 b, . S G b % T Oy
Z e - 3 1y 5 AR v i 7Y S

(b) ZE U4 2L 3 L7 i ) — & i LIS

R TET I R PR B A - A A (0 BB
BT AR AR ey A AR, SRAE B T AR R 1) A2 L B
P T J5 0 W% B2 0 1 1L ). P b A L R0 -
U X L S — D I JE 2 A L, T T B KA
Kbyt iG I E— 459, MR ZHK M THE



1164 Ho ¥k ¥ # 2= i ( Chinese J. Geophys. ) 69 &

TR —>le— SR —} 4 Sei it
— mnaw b ey —————————  wrsmaw ———— J PR
Ea WAL b i
i i 5 R I A I S ) Ko H(E
b2 2 oW m o % o @m H & B % B WS B kms
5.8
5.4
50
4.6
42
38
3.4
30
26
22
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
Distance/km
Tl —sle— Gt —>le e e
P . Bl
— wnas b ey ————————  wrsman —————— P LSS
s VP b -
W ik e R W% omEo® W7 ®o@ B opE W
g B . N TR TS
; 5.8
5.4
50
46
42
38
3.4
30
26
22

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

Distance/km
prhiss —le— aRimnbEn —sle b S i~
F— it —— sy ———————  wrslian 4|5fmmm W%E
i WL 7
i & # . oo I i % o7 K o @ Az
3 B ul B M T[T I ITR % Bk B

100 2(I)0 3(I)0 4(I)0 5(I)0 6(I)0 7(I)0 8(I)0 9(I)0 10I00 11I00 12I00 13I00 14I00 15I00 1600
Distance/km
PO I — AR — il A0 L ) T 7 LA R 2T AR S A e R IR AR
(a) Pg I 2 ISR AS (1) 0 LI R 365 1A 2 o 88 43 A1 5 B I R AT T 2855 (o) T 70 100 430 L0 R 3R 5 W R0 36 43 A1 5 () Pg I8 T T T30 S5 355 4% R PG R B 40
Fig. 9 Tomography of basin-mountain system and undulation of the crystalline basement of Fuling—Yulin—Mandula
seismic profile

(a) The velocity distribution and basement distribution pattern of the basin-mountain tectonic system obtained by Pg wave inversion; (b) Distribution of
basin-mountain system and fault structure along the profile; (c) Pg wave time term inversion and crystalline basement depth distribution.

BT 3 AT — UK 2 8, BILP K 7 )= I 2R (c) ZE W& - 3 1114 #Y 46 T+ 5 M AL 5T
VYR B A4 W o 8 (BT LR IR AR S #  HUBRR &
J& TG —E SRR X AE R W], ZR e 5 R I e TR £ CEPNER AL S R OR R AR VSRR 7 R R A

TR IE TSR, AR B A7 s R 18 2 (8], [F) s A2 20 J] o A F RN G AR B A sh AT o S



34 i 78 SR A - 1 - K AR RS AT S M RR IR . 22T A IR A BRI S B B IR A

1165

PR A B Sy R AR T, KA 2 0 - DR L L A TR R
Yy IR OB 5 R, W RS R R AT A TR A,
B BRI - R X — il B A L B 5k (18] 10),
S5 LG % 2 M R B I . [ 30 17 35 AR F A LR
TR R AL G | 1R R 2 RIS AR 22 3
PR 2% (Y LR, 100 38 (o LR 0 Wy T i 2R e - R i 1
i 1) AR Aa A% . S T DU Wk AR b A 1) B T

N

b, AGE T AR T 2R I Ab R AL 1 B R O %58
Ll e 7 B M 0, L3028 0 - L 3 1 A
W5 LAY R s (B 1), B0, Rik-RE
i L AR A 1A B T R P ) SRR, R A
X —FELR A S R AR T, SO B T R AL M
M1 B DX Rp S A DA L B 180T 19 20 J A 4 1 R AR
.

S

[ b TR —P|e— FI- K L L —e—— 1 T i —]

Kl 10

fe— Rl SR —]

Zy - I 368 LY 235 B 55 1L AR B T AR P A 7

By-{H i 23, Byy-1% TRl G F L, B~ L 1] 240

Fig. 10 Conceptual uplift model of crystalline basement and mountain in Qinling—Daba orogenic belt

By-Weihe Basin, By-Yangtze Marginal Basin, B,,-Intermountain Basin.

106°E 107°E
1 1

108°E

109°E 110°E
1 1

34°N +

o1

- 34°N

o o
. [ EEIRTE RS

K]
| R e T

106°E 107°E

105°E

K11
Fig. 11
(3) FPI/R 2 i 7 b

DAZE W 3 1L DAL i A8 b v 738 A 1 5P R 2
W G AN TR TR U A R A AT AR R AR S —
HO(E 7. E 8, ERMUB RN, ML, ViR
B AR, AERAB L B SRR 22 30T 4 o —
AT - 2% 4 8 e T U PR A 1 T i e
FEH N DR I | 45 R R IR A A X A, Bl s 22

108°F 109°E 110°E

Zle 35 1Ll A TR A T BT AR B S oA B (B4R R4, 201 1)

Granite distribution map of different tectonic units in Qinling orogenic belt (Hu et al., 2011)

TG F A 2R 4 IR E AR IR BN 4.0 ~ 6.0 km,
IR AT I (8.0 + 2.0) km, £F H A &2 5 | I 0T AH
IF1] %) JEE A

@ BP/R 2237 7 H b () 223 U5

FE RS AT DARE Moy ) b e B g | I % | 1l
[N 1 N N B % VA 1 9 o £ ) S L 22
FUTFUT B 2 A B, 0 22 i 4 2 0 3 11 1T s



1166 Ho ¥k ¥ # 2= i ( Chinese J. Geophys. ) 69 &

(B4), [ ALK A 1 1 M1 fE3 (BS). Ha AR M1 (B6). H7
LBV EINE (B7) FIOFALINIRG GE A7 TR )(BS).
i = A DR M B =2 18] 34 4 A X 5 3 (5.20 ~ 5.60) (1
Yy S AE PR AR ]

@ &I W L AR

X = AR ORI R VTR i | 25 S SRR o A
B R sy, Hopd A ) 9 B K24 100.0 km 2247, U
JEBEA (5.0 £ 1.0) km, FEAE 4.00~6.00 km-s™ Z[H], 7]
B LA 0 O 4 8 08 I TV g b o 8 K 24 (180.0 +
10.0) km, T A2 JE B A 35 (6.0 = 2.0) km, H [7] Jb &
TV, T b 2R O 2.60 ~ 3.00 km-s™, [i] R Ak SiE
iR 24 2.0 km 22 A7 38 B TR & 5.40 kmes

@) AL U1 435 1 (BS)

X2 SR IR 22t A AR AU 2R 1 — > FE A (70.0
10.0) km , 1 UCALEE T 0] UG 8.0 km. 3 JEH 3.60 ~
5.60 km-s™ [T AR UG 7 b . 12 A R SRR 2 W A
Mo e . H ORI ISR M A, B 5 Bl
7 AHAR, R AR A [ 1L L B i 73X — D
¢ 23 b 0 A VR I A B L L 4 T R DRSS AR
AL A2 S BE I DA DR 095 1 O 4

@ BTl Ll 5 N 58 i

T2 VR A ) 1 T T4 o8 A AR i SRR, B PR
kmdb & B . A= SR A AL L. R TP
1 1L I R T A, BRI LF 8RO b 3R, Bk
100.0 ~ 150.0 km, H:ACZ A N 5 i Jit. X LA H
25 5P - T AR L 22 18] () — AN EL S R NG X, AP 2
LY, 45 SRR B AT AL (5.0 + 1.0) km, 3 3
A 210 F A 4.60 ~ 5.60 kmes . [ 1L 3% LA 4
A& B T SR A A T AR T AR M B A
(BY) MIE 1 T4 4L T .

(4) Bl s 14 5 P 520 v e

BF L1 35 1L 7 A 3 43 1 B 24 S ) Hh R R
T AE LG E0 T B T B 46 2 1M R i DT AR I R X
R B IR AT 35 (6.0 £ 2.0) km, 34 43 4 4.80 ~
5.80 km-s™.

42 WK H

T T 119 22 0 TR 225 i 389 Sk T B 7 ., BRI AR
T+55 3 1L B S B e T R A I S e e A 4 1 A
AR, B ob R R Y 13 4% (FO ~ F12) Wi 247 43 51 [+
A5 ) AR %) 5 P DRI 2444 B 1 9 9 T - 1L =2 T 7
O 1) 5 B i) R A 7, B R AR AR R A ML

ZEUA - 3 1Ly B 1L 1L 8 R A — o e
A3 LR R, BUHRG | 656 B AT 3k (180.0 +20.0) km il
(120.0 + 10.0) km. 3 B> 3 Ll A 1) 46 T Fi— 2R 51 W

B DURR S L IR A B T st L LR ER A T B

P 7 AH IS (] 397 5z 188 5K A5 1) 45 iy i i 5t TR 25
FHWT 2L AT 5 Pg 5 AHZ AT LA B 19 25 R B A —
B, ARG I FE TR | R 0] R SR R M B A 22 5
T T TTRE 9 T B T A 1T R 55, i 7 B I
A HGE R, BARR W], BT REOR AT A 45 S 2R IR
BRI 2 . TR BE A F1— 2851 W 4 4 4t 1) FEC B
JZ2 Z AN R 1 2 o0 g LRSS TR R A R A
ey i il P JRE A

5 ZoudE. IG5 SR AR

Wiz A 2 oo @ R R ARl . B K
F o RN R A A R AR AR R 1 L IR
B, B4 JE T R R, PR TR A v 2R B B
M 18 Eh AR i I 7 2 8 K ) T B DX A R AU
FE .
51 BEWHSHESMENERT K

SR AT A 5 1A M XA O SRS B 56 R
HA) . AR ER T R AR T URER Y T A
S VRRERA K L S A S Rk AR | AR T, HAE VR
RIS EA A AL L BI4 R T R R R . BUR. Wi
KHEEW LSRR, 0w EREPERZR-KEE
Ll AT Ll Ly (37 SCEF, 2009b) Kb

(1) BF L 3t Ly 0PN 500 o T 1 4 TR 0 IR AR
. .

B 1L 3 L 0P 52t e Db 5 S 3 L AR
i, S g PO LT B ARG A3 W LA )Y AR
PRI, WNEME RN 2R SR
PRUR, Hoh A AE R R S B A, S kT
5RO A SRR B BT ™ S8 81 i 4 3k =K
A X A A A4 R R L A
BRIR LY B IR ER L B 90% | R BT

e7S i A MO RECE AR VA TR (RN AT E VAT
T3 R AR o= ), DXz kR AR AR - AR AR
e 54 A (B 12) OB 4R 45, 2008), A RCH WA #2417
T HL T AR

(2) ZEU R B 3 LIy 1) 4 TR A IR

ZE U R 3 1L T b e 3k 1L A A R
g7, TEHL TR 1 e AR AR s hm p % | S
AL ZEA | Rl AL 3 T A4 v B R L M s, T
T Bl 9 A B4 JE AN 64 R I R (& 13),



3 i 78 SR A - 1 - K AR RS AT S M RR IR . 22T A IR A BRI S B B IR A 1167
105°E 106°E 107°E 108°F 109°F 10°E 111°E
el 50 T00km o B

FH o« [T = ==3» B

/‘5 ‘++‘(y ‘l—;:j“

[ =

g

F34°N

F33°N

8

T T T
105°E 106°E 107°E

K 12

T
108°E

T T
109°E 110°E

HR I 3 L1454 2 e DX <6 JaR 7 AR 20 A 7 1] (A8 4 257, 2008)

Fig. 12 The tectonic division of Central Asian orogenic belt and the distribution of metal deposits (Deng et al., 2008)
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