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Abstract: In order to study the lithospheric thermodynamic properties of Nansha trough foreland basin, we simulate the deep
lithosphere temperature field and rheological structure during the thrust faults tectonic activities from Middle Miocene to Hol-
ocene and after thrusting (static) in the basin using the finite element method, based on previous studies of geological and geo-
physical data together with a variety of rock thermodynamic parameters. Simulation results indicate that heat flow contribution
from mantle reaches 60% — 70% of surface heat flow which is controlled by deep mantle in Nansha trough foreland basin.
Thrusting movements increase the surface heat flow in thrust-slip fault belts by 15%—25% to 70—75 mW/m?. Our results al-
so show that the temperature of sedimentary layer is less than 200 °C, while the temperature at Moho varies from 420 to
500 °C; crust geothermal gradient ranges from 25 to 30 °C /km. And calculated thickness of thermal lithosphere is about 80 km,
which varies slightly laterally. The lithosphere in Nansha waters shows obvious rheological stratification properties, as a typical
“sandwich” structure. Horizontally, lithosphere strength decreases in the direction from Nansha trough to thrust belt (NW to
SE). The thickness of mechanical lithosphere is about 50 km and the effective elastic thickness ranges from 30 to 32 km. The
simulated thermal lithosphere rheological structure also reveals that lithosphere of Nansha basin has rheological characteristics
of strong mantle and weak crust, acting as high-strength block. Earthquake activities of Nansha waters are closely related to
thermal structure, thermal activity and integrated strength of lithosphere. The weak thermal activity in the crust and high lith-

osphere strength may be important reasons for rare earthquake occurrence in this area.
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Fig. 1 Sketch map of tectonic and topographic map of
Nansha trough foreland basin in South China Sea
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ic (a) and thrusting in process (b)
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thermal conductivity

=LA Ko(We+m K1) C(K™1)
PURUZ 2.0 0
UTK 2 3.0 1.5X10°3
T Hi5E 3.0 1.5X10°3
FoAi P g 2.5 —4,0X1073

TE:UTK JZ2 T #h7e a1 18l Bt iy Ko 35300k Liu ez al. (2005).
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o =0 —a = fg 1D pdz, (3

Horpr A AFLBIRAR ) 5 EAEH ) s 0() A BB JEE
AL AT B E. AR YR Franke et al. (2008) ¥ 1 B i
b B 25 R ORN b R BEORL B A, M K W O N
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Table 2 Flow law parameters of lithosphere

JZL oy AMPa ™ «s 1) n Q(kJ+*mol™ 1)
TSR GIRE) A 1X1076 2.8 150
T HLFE ARNKSE  3.2X1073 3.2 270
FAE S S 3.2X 10 3.5 535

WRIEEFE b 75 36 75 1 5T B ) RS PN 25 A 7K 32 8
100 MPa & S kAR B T FIER AR T T R i A8 A IR
JIE R IE5E 20000 . K Bl N A A B AR TE KPR
PR ) 57 B E R P A 2 il X RS e
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1995). 155 Pl FR 72 25 44 1) il b A P 52
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PERRASE AL B, 2 )2 TP AR 0 s R B T AT LA
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T.= O MDY, (6)
=1
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MR SEA ROGRPERRE by 55T hy —h U T =
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rov and Diament, 1995). F X Fh 7 i 345 & A
Hiu = B RE SR AR RO KBl 5 Bl ) A 8 s vk SR i 5 )
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125 LA A 0 T R T s 7 A AR 2 A X DX A 8
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PPHERLHT SR R R (E L R VI A A T /) 2 km
FeA. 5 re ALV SR A A VA B A R
JELEE A HE (11 k) 4 K (Lin and Watts, 2002) , J5 ]
P BB A TR o P e A S 3 24 B 4
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Fig. 5 Rheological structures of deep lithosphere including static (upper) and thrusting in process (lower)
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