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Crust-Mantle Transitional Zone beneath SW Tianshan Area Constrained by the
Seismic and Calculated Velocities of the Deep-Seated Xenoliths
in Tuoyun Basaltic Rocks
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Abstract; The velocities of a series of deep-seated xenoliths in Late Mesozoic-Cenozoic basaltic rocks from Tuoyun basin,
western Xinjiang (NW China) . are calculated. These data, combined with the published seismic velocities for the area, are
used to define the composition and structure of the crust-mantle transitional zone beneath southwestern Tianshan. The calcu-
lated velocities of peridotite and granulite xenoliths are 6. 98—7. 36 km/s and 7. 96—8. 47 km/s, respectively. The compari-
son of these data with the seismic velocities shows the presence of the crust-mantle transitional zone in 40—48 km beneath
southwestern Tianshan. The zone consists of quartz granulite, pyroxene granulite and olivine/garnet granulite from top to
bottom, and then transfers into the upper mantle mainly composed of spinel-facies lherzolite with or without volatile compo-
nent minerals (phlogopite or amphibole). Such crust-mantle structure of lithosphere can be well explained by magma under-
plating and metamorphism.
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Fig. 1 The locality map of the studied samples
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Table 1 The mineral composition and mode of granulite and peridotite xenoliths

Cpx  Opx Pl Grt Ol Kfs Qtz Bt Ilm Ap Sp Amp  Mica
TY1b 20.2 18.5 53.9 5.2 0.9 1.3
TY7d 19.3 17.0  57.1 1.5 3.8 0.3 1.0
TY13 18.2 22.7 52.0 2.1 1.9 3.1
TY62 27.2  23.3 43.6 0.7 0.7 5.2
TY67 26.1 25.4  43.6 1.6 3.3
TY16 27.4  27.6 42.2 2.8
TY17 27.0 27.2  41.9 3.9
TY61 24.1  27.5 40.1 2.2 1.8 2.1 2.2
TY12 24.1 27,2  37.4 4.9 0.5 1.7 4.2
T4p3 26.3 33.9 35.3 2.1 2.4
T5ap2 28.1 29.3 37.9 1.6 3.1
T7bp2 28.3 27.6 38.8 3.4 1.9
TY15 23.7 21.2  47.1 8.0
TY65 24.4 20.9 47.8 6.9
Tlc 21.5  26.0 52.0 0.5
Tle 21.0  23.0 55.5 0.5
T4pl 18.0 210 60. 0 Lo
T4p2 11.5  23.5 61.0 2.0 2.0
T3bp2 14.0 27.5 56. 5 1.5 0.5
T2 21.5  24.5 54.0
T14d 17.5  25.5 57.0
T39bp2 23.0  26.0 51.0
T30 22.5  27.4 50.0 0.1
T24b 12.0  24.0 59.5 4.0
T24a 19.5 16. 0 50.5 14.0
T3bpl 97.0 3.0
I 3d(km/s)
FRT I .
VIR 2R
—= S R R
20k EAT BT ’
( 2a ).
o
30+ ’
~ R oL (Chris-
§ 40 TR tensen, 1989),
= MW /AR A BB ( 2).
50+ TR (T B B, I ) 6. 98~7. 36 km/s
R R C 2, 7. 21 km/s.
60 () ® 7. 26 km/s;
kAT FEH S 7.32 km/s; 7. 20 km/s;
9 _ 6. 99 km/s.
(a) (b) s
Fig. 2 Comparison of rock calculated velocities of lower
crust-top of upper mantle and seismic wave veloci- , TY15 TY65

ties (a), and lithology column of lower crust-top of

upper mantle (b), southwestern Tianshan 7. 96~8. 47 km/s( . 2) 8. 15 km/s
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Table 2 The calculated velocities of granulite and peridotite

2 ~

xenoliths

(km/s) (km/s)
TY1b 7.01 6. 99
TY7d 6.98
TY13 7.05 7. 20
TY62 7.25
TY67 7.21
TY16 7.26
TY17 7.26
TY61 7.18
TY12 7.29 7.32
T4p3 7. 36
T5ap2 7.32
T7bp2 7.32
TY15 7.27 7.26
TY65 7.25
Tlc 8.12 8.15
Tle 8. 15
T4pl 8.19
T4p2 8.18 8. 18
T3bp2 8. 18 8. 18
T2 8.13 8.12
T14d 8. 15
T39bp2 8. 11
T30 8. 10
T24b 8. 09 8. 09
T24a 7.96 7.96
T3bpl 8. 47 8. 47
b
b
Zheng et al. (2006a)
, :H(km)=4.2+0. 03X p
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1.7 Ga.
. Hf
=2.5Ga, >3. 4 Ga,
(Zheng et al. , 2006a).
s (
) D) -
s . N (Rudnick, 1995).
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