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P wave travel times from Nevada nuclear explosions and
station corrections

A. K. GUPTA. M. L. GOGNA and S. D. CHOPRA

Department otMathematics, Kurukshetra University, Kurukshetra

ABSTRACT. One hundred fortyninc Nevada explosions have been studied. These explosions had more
than len thousands observations. Travel times of p·waves have been obtained. These times arc more than
J. B. P.t imes for 6'> <: 6. < 17". For all other distances they are less than J. B. P-timcs. The maximum
difference is - 2. 70 second at 33" epicentral distance. Station corrections for most of the observing stations
have also been calculated . These station corrections have been compared with the work of the other auth ors.
The calculated station corrections are in good agreement with the ones obtai ned by other people for most of
the stations. There are significant difference a t some sta tions.

It has now hecome apparent that J .B P·wave
travel times arc generally two to four seconds
late for both ocea nic and continenta l regions.
A good set of travel times is necessary to stud y the
structure of the earth. Inaccuracies in the travel
tim es may be sepa rated into ( I) source bias, (2)
station bias , (3) path bias, i.e., regional bias
(originating along the path through the deep
man tic) . Source bias is particularly large when
tr avel times are calculated from earthquakes,
as their parameters are not kown exa ctly, Signi
ficant regional varia tions in the upper ma ntic
ma ke it imprac tical to estima te the world average
travel time curve and it is, therefore, necessary to
estima te regiona l travel time curves. We have
studied 149 Nevada explosions whose para.
meters are exactly kno wn and their latitudes and
longitudes lie in the int ervals (36. 72, 37.44)ON and
(115.90, 116.98)OW respectively. More than 10000
observa tions distributed in nea rly all azimuths were
available. O Uf study is based strictly on sta tistica l
techniques and docs not depen d on subjective
j udge me nts. J effreys' met hod of uni form reduc
tion is used to deal with the large resid ua ls and no
residual is rejected. The residuals arc given proper
weigh ts. Freq uency distributions at 10 intervals
were obtained. It was evident from these va lues
that mode of the di stributions Were not necessari ly
at zero of the ranges. The distributions were
combined together afte r shifti ng the modes to the
zero of the ranges. T he mode of the combined
distributions was approximately a t zero. TIl e
value of th e precision constant h is ob tained to be
0 .57 which gives ,,= 1.2405, where a' = 1/2h'.

(343)

The value of the J effreys' param eter ",(x, ) is
",(x, ) =0.02 144+0 .00008 x" where x, denote
residu als.

Weights are ca lculated from : ,
IV, = [I + '" (x, ) e' x, 'j-l

Calculated weig hts arc given below:

Rtltidwal" Wtig"~ RtAidtJa1~· W,ighu

- G'O 0 ·0\ 1 ·1) n ·9S

- 4 ·0 0 ·19 2 ' 11 0 ·9.")

-3·0 0 ·71 :1 '0 0·81

_2 ·() 0 ·93 -.·0 0 ·32

- 1 ·4) 0 ·9R so 0 -0:1

n·o n ·DR

*T bCflf> are lIevitltiOhA of fl"f!idual . fr om moot' o f the range

2. It is clea r from the above table that a Uresi
dua ls of magnitude great er than 5.° seconds ge t
zero weight. \Veighted mean resid uals, sta ndard
errors, total weights, and unsmoot hed times at 10

c:" intervals were ca lculated. A cubic T = a+ bc:"
+c6 3 to the observations for th e ra nge Oo~ ~

~ 17° gives a solution :

a = 5 .3856 ±0. 7141
b = 14.6060 ±0 . 1298

f = - 0 .OO26 ±0 .00t»




