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Compound intracontinental piedmont thrust structure
transformation and its formation mechanisms
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Abstract; The transformation types from thick-skinned to thin-skinned structures in compound intracontinental
piedmont controls the development of complicated thrust structures in central and western China. No single dynamic
model can generalize and explain the causes of the multi-type thrust structure. Joint analysis of deep and shallow struc-
tures shows that there are four types of transformation from thick-skinned to thin-skinned structures in the piedmont of
central and western China. These are named transition zones I, I, I+Il and the non-transition zone, according to the
form of forward transfer and expansion of tectonic displacement and the geological structure it produces. The four trans-
formation types have specific structural characteristics. The first three types are mainly converted by basement
detachment and slippage. Due to the development of a deep slippage layer and different boundary conditions, different
structural styles such as imbricate thrusting, triangular zone and double structure are formed. As to the non-transition
type, overthrust faults accommodate the abrupt transformation between thick-skinned and thin-skinned structures,
without obvious basement detachment or slippage. Large-scale nappe structure is the main structural style of this trans-
formation type. The difference of transition type and thrust structure is mainly due to the different intracontinental
deformation responses of different deep geological structures and boundary conditions in the compound continents with
multi-continental blocks splicing together under the action of plate margin subduction or collision. The formation of
transitional zone II and transitional zone I+II piedmont thrust structures follows the structural model of “intracrustal
subduction and reverse detachment thrust”, while the non-transitional zone and transitional zone I conform to the
structural model of “intracrustal bidirectional subduction and balanced uplift thrust” and “multi-level basement
detachment and detachment thrust” respectively.
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Fig.1 Distribution of compound intracontinental piedmont belts in central and western China
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Table 1 Comparison of deep geological structural
characteristics in central and western China km
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Kol ~46 ~15,~30 ~43
A gl ~41 25~30 ~43
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L ~49 ~12,23~33,32~43 ~50

BT Y A A B AR AR S R S a1 SRR £
W HENE 7K -5 0 B 4 b ) S A Bt A ) TR AR,
BRIy g T —R Mg " 25 e BRI
Hose e T A WETE NI PE R b Hb5e 5 b e 2 [a], %
PRE S JR =R AL e Tl PR 2 K1



- 794 - B b B

2

b A 541 &

A LT AN ], 5 P g A ) T 2 0 < vl 2R
FE B 3By 5 M e — 55 Mg g5 4
L 2 (A A 2= 25 4 S i s e EIR A A ELBY
JEI, 58 N A2 2R S5 5 A Pl b g 22 [) e A AN [
FRBE RN, 28 AL LA LR S I A A i =
PHE . betn, e T v T 00 TR b 52 ) T iR R R
B )1 b 1 T b SE AR LT PN L i Y
Hb SRR G P T D)1 22 T e A LU Y
W R, P A L B TR AR SR A M 2 R O B
BBl N LA e TR AL T IRER Bl A A A
1.2.3 &L TRFEMER

TP S SR L AT A B S T TR B AT b5t
JEREEARAE BT K] 43 b 5 B G A R ) < Ll AR ™ 78R I
HEREAC JOAR R 2 287 H BLAT B A e AR
WS, KEL 250 1L A 1L FT 38 10 25 R
SENJE R GRS SR AR IR RN A B A
FEWT Y LR 5 A 2 R A B R B 22N T
5 km, AT JLP- A 17 B ) 4 k38 R IE By
“CIUAR™ (ZR 1) o MR TT I 7S 48 10 45 LAy 2 )
ZERAIXT S R, 5C N 2 R AR AR I | SR T Ak AR
T FRBA S v A s LA N IR S A
Hb 22 ] ) B TR FE 22 KT 5 km, 38 LU 09 T 1
T IR AR AR

2 DU RHSE Y K R

HET rP PG X 2 B L R B 2
RIS T, LIS B 17 1 B A 3 e fhe i 7 v <
TENERS (7] AT PR A% 128 (4 1E 38 L™ 2R 1 il ot 45
7 AR, K ¥ T B 43 73y 4 BRI B
LA G I G 1+ DA Fndead 8, 1ot
MR B S 7577 A R TR B A, 30 23 it
P AT P 2 28, LT IR i 2 95 Jid v 7=

SR I 9% 25 1

a P T2

B T 9% T

HEEER AR SE— 25 R0 45

S LAl b Ay Gk T+ I i o e 4
(138 Bl 3 AR R I A A e AR LRI | 2438 o S TrT
PG ML AL 3 5 % 2 AR 16 B e, HURAE
] i Rt 7 b R BT A A S Bt il AR 22
S RN R 2 D TR, SR 8 A RRIE Y
AICA5H . W] LUE Y Fe e 2 R0 5 4 oAl 34 ot
Pk GO FRAAAAE I 25 B HE A PR FOCH | X B
Fay i Ay FEAS AU S0 I UE 527
21 TEIHR

I A R PR AT S R AL DL M 5T YR 2
20 km  LAST PN 8RE5 )27 S 35 0 0T 0 R Rz =k
1 ] ADURR 58 )2 N U8 8 B R o 3 1 I T Y v
B A 3 e A 3 8 30 s 6 I T P 9 W S R O
FEI RS LA WA R (E 2a) , 1
T 1 9 K Ao #% 38 3k R T A OE 2B 2D ) i
GRWAE b, FEIE BT R & L vp Wi 15, B
A UREE OB A B R S, R LT AR A
AR 3 )2 P A NI 5 5 52 JC B
JEERY« TCHR R AE , 40 o B Ll A b A AR ol
i
22 EEIHER

S TP R EORR = A Y PR e 3 2 o
FENCHR B I 5 J2 N B B 1 G e AT A o
TEAGTE LI, #4386 # 5 Hb )23 4 32 25 o O
it )2 B A AN B I ) 00 i T 2 L I 2 R X
SER, R AR IE S ( 2b) . EEEBERERRL
BN N LN U TN [ A AR = S W= R
WA 7E MR AR s . 2R LT A BAT IR
BRZE AR ) AR PEAR T 55 | Zh X BRI PR BT
M 5T S 3G JE A LLAR ” REAE, Al T AT B LR
KIHT B ILATEE,

L I % 5 T

b 7 71

c A T + 1A AL
IR

e

[ ]e=me

d. e

I ez e

Pl 2 il A LT o T2 — B A T ) 4 0K

Fig.2 Four types of transformation from thick-skinned to thin-skinned structures in an intracontinental piedmont thrust belt
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