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Introduc t ion and Summary

During the las t quar ter of this contrac t , differenti a l travel
t ime informa t ion for the propa gat ion modes sP- P , sPP-PP , sPPP-PPP ,

and sPcP-PcP were compu ted and represented for computer access

using a polynominal surface fit . Ut ilization of this add it ional
travel t ime informa ti on should improve the cons truc t ive use of
seismic dep th phase informa ti on contained throughout the coda
thereby increasing the percentage of events for which accurate

source depth determinations can be obtained. The accuracy of

the polynominal surface repre sentatio n of the computed t ravel
t imes  as well as the accuracy of these travel times in comparison

w i t h  known s P -P  t r a v e l  t i m e s  were  very good .

Major  A c c o m p l i s h m e n t s

A se i smic  ray  t r a c i n g  program was used to d e t e r m i n e  the
d i f f e r e n t i a l  t r ave l  t i m e s  fo r  the  p r o p a g a t i o n  modes s P - P , sP P -P P ,
sPPP-PPP , and s P c P -P c P  for sou rce  d e p t h s  of 5 , 15 , 2 0 , 23 , 30 , 0~ 59 ,

0 0 0 _ O 070 and 100 km , and ep i cen t e r  d i s t ances  of 10 , 15 , 20 , ~ 0 , 49
0 0 0 0 0 -SO , 60 , 70 , 80 , and 90 . The a v e r a g e  e a r t h  v e l o c i t y  model

assumed was t h a t  used to compute the  RSSA t r a v e l  t i m e s  a n d  the shea r

wave velocity was d e t e r m i n e d  a s s u m i n g  a P o i s s o n  r a t i o  of  . 2 5 .  The

ray tracing program was modified to acco un t for the nonsp ecular

r e f l e c t i o n  at the  e a r t h ’ s s u r f a c e  a s s o c i a t e d  with t h e  s - t o - P  mode
convers ion .  Th i s  was done using Snell ’ s low m o d i f i e d  for the

mode conversion . The r e m a i n d e r  of the  p r o p a g a t i o n  path was then

traced using the P-wave velocity profile.
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In Fi gures 1 th rough  4 a rc  p l o t s  of the  d i f f e r e n t i a l  travel

t imes for s P - P , sPP-PP , sPPP - PPP  and sPcP -PcP  versus  d e p t h  and
e p i c e n t e r  d i s t a n c e .  Comparison of sP-P and p P - P  t imes  t aken
from events  in which these phases are c l e a r l y d e f i n e d  is in
exce l l en t  ag reement  w i t h  these computed travel time differences.

Figure  5 shows the  ( sP -P ) - (pP -P)  de l ay  t imes  for  t he se  dep ths
and d i s t a n c e s .  Tables  6 t h r o u g h 9 show the c o e f f i c i e n t s  for

the p o ly n o m i n a l  f i t s  (w h i c h  are f o u r t h  order in d e p t h  and ninth

order in epicenter distances) and differences in these surface

fits from the computed values. Although these d i I Ierenccs

occasion ally are over .2 second s , we believe the s u r f a c e

r e p r e s e n t a t i o n  to be more accurate than the computed valu e s

since the layered earth model often i n t r o d u c e s  nonp h v s i c a l

discontinuities in the travel time variations.

The addition of these travel times will allow the source

depth determin ation procedure to utilize cepstrum amplitud e s

associated with these shear wave surface mode conversions and

thereby involve more of the available depth phase information

in the source dep th  d e t e r m i n a t i o n  p r o c e d u r e .
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