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Numerical simulation of a possible thinning mechanism of the North China Craton

—Gravitational instability delamination induced by lower crust eclogite
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Abstract We carried out numerical simulation to show the possibility that basalt in the thickened
lithosphere may subject to phase transition and produce eclogite extensively in the lower crust,
the eclogite of high density then may induce gravitational instable delamination, resulting in the
thinning of North China Craton lithosphere. The extent of eclogite affects the mode of
delamination. Large width of eclogite coverage tends to induce two-channel delamination, while
small scale of eclogite can produce a single sinking channel only. The results show when the
width of eclogite is 100 km, 200 km, and 300 km, the lithosphere thickness is 92 km, 105 km,
and 136 km, respectively after delamination thinning. The different bottom temperature

influences are small compared to the eclogite gravity instability. Numerical simulation suggests
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that both thermal convection and delamination are possible cause of the North China Craton

thinning, but they have different geological consequences which may be recognized on the earth

surface. Thermal convection is characterized by a heated and thinned central extension area of

metamorphic core complex, with magmatism beginning from the central area and expanding to

both sides; while single channel delamination is characterized by a central area of compression of

thickened and cold crust, with two extension areas of core complex beside the central zone, and

the magmatism develops from both sides of the central zone, but not at the central zone.
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Table 1 Parameters used in computation

Thermal conductivity Heat capacity

Standard density Thermal expansion Effect viscosity B

Gravitational acceleration

k(W/m/C) (J/kg) 00 (kg/m?*) a(l/ C) 70 (Pa/s) g(m/s?)
crust 5 1250 2800 2.5%10°° 1.0 % 10% In(1000) 10
mantle 5 1250 3340 2.5%10°° 1.0 % 10% In(1000) 10
eclogite 5 1250 3500 2.5%10°° 1.0 % 10% In(1000) 10
il 6—8.

3 AL

WM SRS 34~ 70 km, FATTHE ) 1ok
NS TR RS AR S 43 1A 200~500 km, 300~
400 km,100~600 km, 18 T A [R) KA 9 169 5 4 3 A
AN [FHRT s . IR RE S AN R 225 S ] 4.

] 4 HEs— iR by Hh S R 5 (200~500 km)
TG B0 T o A [ B 200306 B S 9 0 0 S5 R Ze 45 L L AR IR AR
TREHE R BN AR M A (300 ~ 400 km) , 55 =
HE Ry 25 KA MR S (100 ~ 600 km) . 3 3 %F He ix
SRE B FRAT AT LUK B RS R AR T Y
i f) B Fe B8 & AR AR T XA K. Sy T A
WEEEHR U1 B[] B FRATT 25 13 7 AS [ 455 700 485 3 1Y)
Wi B[] 17 A5 A 2o AR A 5.

B5 RS HED T I 4. DAL 5 RTS8
RS R R DT 16 B B A Ao R B 1) T XL
T8 )R R A R A S ) Ok B SE PR VTS O T
79 3 TR B 1) B RCHE L RATT 4 T S AR T R
W2 o 2 1) 20 1 ek B2 R [T A o R o R L R

100

200
£ 300
< 200
™ 500

600

Kl 6 = 2 Bk I 2R 43518 500,1000,
1350 C B 1 3 5 S (E 4R L Sk 28 S R U0RT 9 4 A1
RS 1 5L B 200 km Ab. R a0 DA & €5 28 3] B T Y
PR 2 [] 1) X 38l A A b T B 2 A P RE A% & AR AR I
(1 DX 3 2L AR R AT B 6% 60 T P Y A P
KIEEE N 64 km, B APFUL I KJEE R 136 km.
IR 0] LA Y e 2 %0 2% 7 A H A S8 K i )
IR, AR R

B 7 i 2 AR 2 7 SCan & 6. il a3 R AT
A 8% 038 03 ) 10 2 0 B R R 95 km, KA
PRUT Y 5 KR 105 km. 1] DL 3 5 2 0 %)
1350 C 452k LA 1 795 i Jmy 358 A5 /1N 08 % 3 240 s [IX
SN R R R 3R TR it T R s AR B R X N
Fb Aok 20, I6F ) A K 18 5 30 Bl [l AR b S P
$ oy A TR R Al A

B8 Hr e AR A 6. i T R AT
RE % 21 T8 98 I 1) 2 A1 BB R JEE B o 108 km, K2R
POt I Ry 92 km. A L 3] 5 & i %1 3 14
Yk 2 TR

g 300
< 400
500
600

100
200

E 300
< 400
500

600

V
200 Wf
Y

9
e A,

0 200 400 600 O 200 400 600 O 200

x/km

& 4

x/km

400 600 O 200 400 600 O 200 400 600
x/km x/km

ORI TR A ] I 22030 B 7 A {E £k R

Fig. 4 Temperature contours of three models at different times
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