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A Study on Tomographic Inversion of Crosshole Seismic Traveltimes
in Transversely Isotropic Layers
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This paper presents a result on the determination of velodity distribution by a tomographic
inversion of crosshole seismic traveltimes in transversely isotropic(anisotropic) media. The cros-
shole traveltimes used in this study are synthetic ones computed by ray tracing for some models
having isotropic and transversely isotropic velocity distributions. The traveltimes are inverted by
a general ART and anisotropic ART which considers the transversely isotropic effect during inver-
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sion. The anisotropic ART gives accurate velocity distributions of transversely isotropic and isotropic

models, while the isotropic ART determines accurate velodities only for the isotropic model but

inaccurate for the transversely isotropic one. Therefore, the anisotropic ART may be used in

case where no information is known on the isotropy or transverse isotropy of a survey area.
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Table 1 Hastic consfants of rocks in models in Fig. 1.

Hastic constanis(m/sec)
+/Cip|v/Casp|v/Cisp| v/ Caap| v/ Cesp
Limesfone-shale 3826 | 3308 | 2076 | 1820 | 2260
Anisofropic shale | 3018 | 2474 | 1725 | 1509 | 1963 |
Sand-shale 2547 | 2409 | 1513 | 1324 | 1525
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Fig. 1 Tronsversely isofropic models. o) Snady shale block surounded by limy shale. b) Sandy shale layer inferbe ded
between sirongly anisofropic shale layers.
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Fig. 2 a) and b) are crosshole seismic imvelfimes for model (a) and (b), respectively, in Fig. 1. Squared( 0 ) cur-
ves are fravelfimes for the actunl fransverssly isofropic  models and circled(©) cunves are those for the isofro-
pic models in which the horizonfal velociy of each of the rocks in Fig. 1 is made equal fo the vertical
wvelocity.
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Fig. 3 The lefi(a, b, ¢) and riahi(d, e, ) are velocily disfributions determined from fraveftimes (a) and (b) in Fig.
9, respectively. The fop(a and d) is defermined ffom fravetfimes in isofropic models by the anisoliopic ART.
The middie(b and e) and botiom(c and f) are determined from fraveffimes in anisolropic models by general
and onisofropic ART, respectively.
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