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INTRODUCTION

Purnose of Iuveﬁtigation.»:

A knowledge of the veleeity witﬂ‘whioh elastic
- .waves are pragagated througn th@ matarials thab make

up the solid bady of the earth is eithar an essemtial

ool or the rinal dir@et result of all phases of the
analysis of saismic reaerﬁs. In seismic proapecting

: by the raflection methad, same assumptian must bs

‘made as to the variation of wave velooity With daptn
* below the aurfaae if the times mf arrivals of reflec-
tions are ta be ceavartad into depths to the refleobing
rogk horizonS« Interpretatiaa of bhe daba obtained in
'tha refraction seismic method requires knowledge ef
wave velnoity in all sbrata hebween the earbh*s surface '
and the level of de@pegt paa@tration af tna wavea
(68, pe243).% ‘

A11 direet evidence as to the internal eon~
ﬁ sbituticn of the eartb obbained frem bhe investigation
Qf earthquak@ data is in terms of wave valocitiea at
all dapths from the earth's surface to its centar(é?)
These veloeitiea, aspecially when eombined with density

;inrormation gaiuad from astronomie and geodetic obser-

*For this and other references to authors and their
- works, see Bibliography,
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vétiana, ¢an indeed be given a likely interprata~
tion in terms of actual constituent materials.

As will be disgaqsed further, the distinet
paﬂaibility of uwlng the great amount of seismic
: veloeity information that has been ~aecunulated as
an aid to stratigraphic correlation of roek unitg
has been 1nar@asingly recognized by geologists, Tt
has at the zame time been recognized that bhé full
realization of this possibility'rasts on the fulle;
understanding of the variable prop@rties,of;xogks
that iafluence the veloeclity.
| Thus it is apparent that there are ample
r@aéons, bolh purely scientifioc and commercial, for
the numerous efforts which have been made to formu-.
late the principles whieh'govarn ﬁhé‘véloeity_bf seis-
mio wavesvinkroeks. The general law yielding the
veloelty of selemic waves.in 8 homogeneous and iso-
troplie elastia solid in terms of the elastic cogétants
and the density of the solid hass long been known. The
earth aé a whole is certainly not homogeneous, as isv
mede evident first by the fact that its average den-
sity is considersbly highar‘thaﬁ the observed average
density of surface materials, and secondly, by aven
the casual inspection af a typioal wall log or exposed

vertical rock section,




Further, as far as observable surfasce materials
are concerned, within a given seotion of rock that may
appear quite homogeneous in its physical properties,
‘the substanc@'is not isotropic, as measurements of
wave velocltles parallel and perpendiculér to the
bedding plaﬁes of sedimentary strata have shown (33).
Nevarthaless,vit has often been useful to

treat the earth's solid body, at least in relatively

thin layers, as if 1t did exhibit this ideal behavior,
and thus gain an approximate notlon of wave velocities ‘1
in terms of elastio properties and denaity, and more

importent for present knowledge of the earth as a

whole, some insight ianto the properties of the sub-
stances from velocities (67, p. 221). This approxima-

tion seems to have worked well for the materials

lying deep within the‘earth's interior,

Limits of Investlgation. | o
In this investigation, attention will be limited

to the se&imaptéry layers that form the outer portion
of the earth's solid body over most of the exposed con-
tinentel areas, and which are the principal object‘of
lanterest in éeiémie exploration. It is within 6hase
layers‘that very striking departures from ideal be~-

havior are found. Because of this, the approach to

the problem of determlining the laws governlng seismlo
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velooitiss in sedimégtsxhas been largé;y an‘empirical
_ one, | |

Of the two bypes of 9lasbia waves bnab can be
bropagated through the 1nterier of ‘an elastic so0lid,
condensation-rarefaction, or’ dilatational, and shear,
or distortional waves kéi,p.zzo-zzl), only the former
will be eonsiderad in this invastigatien. Thei& are
several raaaons for this, the most important of which
'is that the mebhod of gatherimg field data practiaally
limits the obsarvations to those of the higher velocity
dilaﬁatloual wave. Further this wave 1s ﬁhe one that
is observed in both refleetian and refractioﬂ saismic

prospectlng, so that ehief int@rest has QIWays bean

Cdo it Lastly, under rather reabri@tive assumptions

as to the elastle prOpertie& of the material the shear
wave veloaity can be predicteﬂ from a xnowledge of the
dilabational wave velasity (67, pazzl)a' It isVnoﬁ sug~
gested that the results obtained ﬁera be 1mmé&iately
appiieﬁ to ghear waves'by meking ﬂnesé asaumpbi0ns;

buﬁ a trend ih the behavior of the one should most.
likely be paraileled; at least roughly, by é trend in
the otner;‘ In all cases in tne'following,pagesg'the
expressions "gselsmic wave veloclty", or "waée velooity"

will mean the dilatational wave velocity.




