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A study on crust anisotropy of Taihang Mountain Range
by analyzing azimuthal variation of receiver functions

Tian Baofeng® Li Juan Yao Zhenxing

(Institute of Geology and Geophysics, Chinese Academy of Science, Beijing 100029, China)

Abstract: We discussed the possibility of studying crust anisotropy by analyzing
azimuthal variation of the receiver functions and presented a technique for com-
puting the transmission response of a flat-layered medium with arbitrarily orien-
ted hexagonally symmetric anisotropy using the reflectivity algorithm. Using
this method we investigated the crust anisotropy of Taihang Mountain Range
(TMR). Our result shows that there is significant anisotropy with a slow sym-
metry axis in upper crust and a fast symmetry axis in lower crust. The anisotro-
py magnitude of about 8%,—15% is found in the upper crust and a smaller mag-
nitude of about 3%—5% in the lower crust. Orientation of the symmetry axes
and the depth of anisotropy appearance as deduced from the seismic records of
four individual seismic stations are different from each other. The crust anisot-
ropy beneath the four stations may be associated with the local crustal fabrics in

a small area.
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Fig. 1
different mediums and possible geologic expla-

Illustration of phase velocity surface for

nation

(a) Isotropy, B=0, E=0; (b) Anisotropy with a
slow symmetry axis, B<C0, E<C0; (c) Anisotropy
with a fast symmetry axis, B>>0, E=>0. B and E are
parameters of anisotropy magnitude, and the arrow-
head shows the orientation of anisotropy symmetry
axis
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Fig. 2 (a) Reverberations in a flat-layered anisotropic medium. Left plot shows radial component
and the right shows transverse component. The number at the start of a horizontal trace denotes
corresponding back azimuth, P and Ps show direct P arrival and P to S conversion. respec-
tively; (b) Velocity model used in producing Fig. 2a. ¢ and 6 are the trend and plunge

of the symmetry axis, respectively, and B and E show the anisotropy magnitude
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Fig. 4 (a) Receiver functions obtained from records; (b) Synthetic receiver functions computed from

the anisotropy model obtained by inversion; (¢) Synthetic receiver functions computed from an
isotropic model with the average velocity of the anisotropic model; (d) Crust velocity

model from inversion. R means radial component and T transverse
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Table 1 Crustal anisotropy obtained from receiver function inversion

Bl B /km vp/km + 5! 5 1) S5 1 5% fi s /° Jififa/
0.9 6.0 —0.15 85 145
1.9 5.8 0.0 0 0
5.9 6.1 0.0 0 0
- 12.0 6.0 0.05 20 345
18.5 6.2 0.0 0 0
24.0 6.4 0.03 65 20
34.0 6.5 0.0 0 0
0.0 8.0 0.0 0 0
0.9 5.8 —0.15 30 295
6.0 6.1 0.0 0 0
8.0 6.3 0.05 30 195
- 15.0 6.4 0.0 0 0
22.0 6.5 0.05 30 80
31.0 6.4 0.05 90 0
38.0 6.5 0.0 0 0
0.0 8.0 0.0 0 0
2.4 5.0 —0.1 60 110
189 22.0 6.0 0.08 80 320
41.0 6.8 0.0 0 0
0.0 8.0 0.0 0 0
1.1 5.8 —0.08 30 260
10.5 6.3 0.0 0 0
16.0 6.2 0.05 35 300
21.0 6.45 0.0 0 0
194 27.0 6.5 0.03 35 300
30.0 6.6 0.0 0 0
38.0 7.0 0.03 90 225
43.0 7.5 0.05 20 0
0.0 8.0 0.0 0 0
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Fig. 5 [Illustration of the anisotropic velocity model. Gray areas show the layers with anisotropy and

the numbers on them denote corresponding anisotropy parameters (plunge, trend) and magnitude
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Fig. 6 Receiver functions from record (left) and synthetics computed with the velocity

model from inversion (right). R means radial and T transverse.
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