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Abstract: A large number of granitic rocks exposed in the Xingcheng area of western Liaoning have
undergone strong ductile deformation, and their unique deformation patterns provide a unique
perspective for unraveling the tectonic evolution of the northeastern margin of the North China craton
during the Mesozoic. The granitic gneiss exposed in the Niangniangding area Xingcheng, displays
significant ductile deformation characteristics, with the mineral stretching lineations consistently dipping
towards NNE at low angles, indicative of top-to-SSW thrust ductile shear deformation. Zircon U — Pb
dating results show that the protolith of granitic gneiss was formed at Middle Jurassic (169.5+1.6 Ma).
In addition, the quartz EBSD fabric and rheological analyses indicate that the paleo-stress is 13.8 —
17.7 MPa, the strain rate is 1.16 X 10 "~ 2,20 X 10" " s7', and the deformation temperature is 350 —
450 °C for the deformed rocks. Comprehensive studies suggest that the observed deformation was
characterized by a slow deformation process under the greenschist facies condition prevalent in the

middle to shallow crust, which originated from the superposition of the closure of the Mongol-Okhotsk

Ocean and the subduction of the Paleo-Pacific plate during the latest Late Jurassic to earliest Early

Cretaceous.

Key words: western Liaoning; granitic gneiss; zircon U — Pb geochronology; EBSD; rheological

parameters; Paleo-Pacific plate
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Simplified geological map (a) and surrounding area (b) of the Niangniangding area, Xingcheng, western Liaoning
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Fig.2 Geological map (a) and cross-section (b) of the deformation zone in the Niangniangding area, Xingcheng, western Liaoning
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western Liaoning
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Fig.4 Typical zircon CL images (a), U - Pb concordia diagrams (b) and weighted average age plot (c) of the Middle Jurassic

granitic gneiss from Niangniangding area, Xingcheng, western Liaoning
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area, Xingcheng, western Liaoning
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Table 2 Paleopiezometry data for quartz dynamically recrystallized grains in the Middle Jurassic granitic gneisses from

Niangniangding area, Xingcheng, western Liaoning

T 22 5 ¥ J1 /MPa

e Twiss24] Koch!23] Mercier ZL26] Stipp %5251

b=1.45X10", R=—1.47 b=4.07X10°, R=—1.4 b=4.9X10%, R=-—0.59 b=3631, R=—1.26

20NNDI1 -1 112.9 27.2
20NND2 -1 116.2 26.7
20NND3 -1 101.8 29.2
20NND4 -1 97.0 30.1
20NND5 -1 122.0 25.8
20NND6 -1 132.9 24.3
20NND7 -1 103.0 29.0
20NNDS8 -1 116.2 26.7

12.0 12.9 15.7
11.5 12.7 15.4
14.3 13.9 17.1
15.6 14.4 17.7
10.5 12.2 14.8
9.1 11.5 13.8
14.1 13.8 16.9
11.5 12.7 15.4

5.2 METEE
TE B PR 5 U B 90 v, 07 A8 R Ak B2 i 32 A8
W BA T B, EERHER A AT AR
ek 7 78 S A T 107 AR R Rk Xy
e=Ac"d "exp(—Q/RT), (2
Kf:e WM AEF (s Do RN S (MPa);
Q MIHEALBE « mol 1) T MIRIE (K) ;R AHAHS

REEd AT PRAE (um) 5 A cnom BT S H,
ST AERNS .Y n>2.00,m = 0;4 »<<1.5 i,
m = 28RN R] 5 4 I S S
455 WA FRE DL S A 9 EBSD A 8 1Y 45 7
HEBAE b BT B A2 TR IR A T 350~450 'CZIH],
THEL AR SRS RN R 3 iR .

K A [ 2 35 A BIF 5 D7 ¥ 4 3 1) 07 2% 3 38 3R I

R3 FRAEGENTIEXNBRRETBEK PGS HER T REHREEREER

Table 3 Estimation of strain rate by different methods in the Middle Jurassic granitic gneisses from Niangniangding area,

Xingcheng, western Liaoning
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Fig. 6

Xingcheng, western Liaoning

Trend graph of paleopiezometry and strain rate in the Middle Jurassic granitic gneisses from Niangniangding area,
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