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Abgract : Two different modds of lithogpheric thickness of northern Qinghai- Tibet plateau are ddfined by seismic S
waves and magnetotdluric sounding (M T) ,regectively, and we have been unable to determine their relationship.
Through andyss of the regressve rdationship between eevation and crustal thickness we have cdculated the lithos:
pheric thickness of the northern plateau by adopting the equilibrium theory. In this caculation we take the dope and
intercept of the regressve line as the constraints on the average dendty of crust and lithogpheric mantle, and cond der
the dfect of the phase change on the asthenospheric densdty. Our results indicate (1) that the average lithospheric
thickness of the northern Qingha- Tibet plateau is goproximatdy 106-120 km under a reasonable range of astheno-
heric temperature, and (2) that the average lithogpheric thickness was gpproximatdy 80 km before the thickening of
the crust. Our andysesof Cenozoic volcanism and magma segregation depth indicate that the lithogpheric thickness of
the present northern Qinghai- Tibet plateau is mainly constrained by the dehydration depth of phlogopite. The temper-
ature a the bottom of the lithogpheric mantle was higher than the wet solidus temperature of peridotite before the
thickening of the lithogphere, and was &fected by the thickening-related dehydration of amphibole and phlogopite. Be-
cause of the bottom being melted by dow degrees constantly , the thickened lithogoheric mantle joined the small con-
vection system of asthenogphere leading to a pulsed thinning of the bottom during the thickening process of the litho-
Pphere.

Key words: lithospheric thickness; average densty; equilibrium theory; thinning mechanism; northern Qing-
hai- Tibet plateau

S ,
, 106 120 km,
80 km - ,
‘P54 A :1005 ~ 2321 (2006) 05 ~ 0374 ~ 08
12006~ 01~ 04; :2006 ~ 05~ 04
: (40572034) ; (9501101-4) ;

(1956 5 , , , Email :xiaoguo1956 @sina.com



/ (Earth Science Frontiers) 2006, 13 (5)

375

11

79. 22H(H

111 (1996)

+20%x10°° m/ &,
69.3x10 °m/ &,

-348%x10°°m/ & 2 km

-649x10°m/ &

Ag= - 173 49 -

Ag=-14275- 80 1H

12
(11 (1996)
Hw =16 173 06- 0 105 01 g,

(HM km) —_ *H =
0.1189 C- 3 705; : H=0 120 2Csx -
4 136;C ,H Wool-
lard!®

:C

=33 2+8 5H(H=0 117 6C- 3 906)

H= Hc + Hw + Ho
=[Pa-Pc)/Pa]C+[Pa-Pm)/Pa]M + Ho
; Hc Hwm
,C M



376 , ) L (Earth Science Frontiers) 2006, 13 (5)

=600

—=500

E
L, —400
E

300 | [+ ] S @ sfiL

o] Mdrhnlin — —i Rk
[o | &if—mEdfnbn
—200 1 1 I L | 1
2.5 3.0 3.5 4.0 4.5 5.0 5.5
HR 5 R /km
1 —
( (11 1996, )
Fig 1 Reationship between Bouguer gravity anomalies and terran dtitude dong Yadong- Gl mud geosdience transect
: Ho
H=A+[Pa-pPc)/Pa]C ) )
A= Hw + Ho
A L

Ho Ho ,
Ho , ) Ho

; Ho ,

13
(1) HO ’
, Ho , , 90 100 km,
A (M) ©On) 70 km® 70 km
JA , M Pm , 0
, 3372 kg m® 90 km
) y ,0
, 3330 kg m*, 42 kg/ m* ,
(2) Ho Ho
AHo=[0 -p )/p I xM

M



) ) . (Earth Science Frontiers) 2006, 13 (5) 377

90 km, 5 km, 46%
2800 kg/ m* 2500 m, 1030 kg/ m** | 120 km( 1)
Ho - 2 3568 km( (180 km)
) : (0 )
90 km Ho -3 397 km, 3318 3324 kg m*,
1 039 km Ho , ; 0 )
2825 2839kgm( 1), (0
)
Ho , Ho 1 ,
0 ,
, 1250 1 330 S
1 500 (100 120 km)™ ,
( ) : 0 250 m* |
70 km
. 70 km 35 km, 80 km ,37 km
; 530 m
England ' (1989)
1 2
Ho ( Ho) ,
1 330 , 60 44 Ma
158 km, Ho 106 km 44 32 Ma
Mg* Mg”*
) , 35 32 Ma;30 24 Ma
1 ( Ho)

Table 1 Reation between lithospheric structure and altitude (After correction for Ho)
Pm(0 )/ pa(0 )/ pc(0 )/

/ (kg- m-?) (kg- m-3) (kg m-?) d km (C+ M)/ km / km

1 250 3372 3372 2 867 72 107 4.856

1 330 3372 3372 2 862 72 106 4.856

1 500 3372 3372 2 852 72 104 4.856

@a-po)/ 1250 3355 3372 2 861 72 122 4.856

Pa=0.1189 A=3.705 1 330 3 355 3372 2 855 72 120 4.856

1 500 3351° 3372 2 843 72 120 4.856

1330 3324 3372 2 839 72 180 4.856

1 500 3 318 3 372 2 825 72 180 4.856

1 250 3330 3372 3372 2 867 35 83 0.25

1 330 3330 3372 3372 2 862 35 81 0.25

1 500 3330 3372 3372 2 852 35 7 0.25

1 330 3330 3372 3372 2 862 36 81 0.39

1 330 3330 3372 3372 2 862 37 81 0.53

1 330 3334 3372 2 860 40 200 0.12

:C— M — ;3372 kg/ m? 0 i

0 : <70 km

3330 kg/ m®; >70 km 3372 kg/ m®
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