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In wost of the standard books
on peophysical explorationy reference is made to a
relationshily botween pravitabtlonal and magnetlic
anomelies. Usually, a theorem attribubted to Polason
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is gquoted, which indicntes the connaction between the
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@al and mezneble polentials of a unilormly

i

margnebized hodye Very often the discussgion is llmite
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ed to applications of the theorem %o bthe ealeulation
ol the magnetic anomaly to be expected from bodles
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of silmple form, such ag spheres and oylinders. Howe
avery it 1s apparent that 1 the Polsson equation can

be considered valld Tor geologlical structures, then

}-w

the analysis may bhe pgenersllzed to include a cowmpari=

son of theo gravitational and mapretic effects ol bodies

"

whose {orm 1s unknown. oOne might prediect alse that

an analysis of this type could yield valuable Informa-
tion on the properties of nnknown structures. The
dbvf5L7: of such a wmeithod of analysis, and its festing
under a varleby ol leld conditions, formed the central
nroblei on wniah thie regesrch bo be degseribed In this

thasis was concentrated,

It is in order here to euphasise

the dmportance of any wethod of analysis which lessensg



the ambigudty in the interprotatlon of foree fiold
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measuracents, The geonbysicolst who ableurnts bto ine
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arpret either gravily or nagnetle anomsalies alone
without the henefit ol independent control, is con-
fronted by the unforbunate Tact that an infinite

gould ba

auwnber of possible subsurince condibions
responsible for the abgerved eilects, One slght
evert say that a double Infinity of nossibllitias
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sedy for both the properbles and the form of the
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[Shed

anopaly=nroducing structure are unknown. How the ¢ope

\

parlson of gravitstlonal and maenetic flelds will not

Lessen the uncertalnty as to the lorm of the body,
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but 1t willy as shown later, place certoin liuits

on the properties of the matarial comprising the
body. If this material can ba identilied from the
properbiles, then an lmportant step will have been
cmade toward the final interpretatlon. Bven in those
cases wh@f@ the oomplete solutlon oy the cause of
the anomallies is not possible, the method of annly-
gls to be developed may serve to rule out certain
hypotheses, and to sugzpgest the most probable solue

Lion,

v

The first pbhase ol the investipae

ly mathematical. &ince the

tion to Tollow 1ls largs

equation of Polsson, which represents the point of

departure from nrevious work on bthe subject, deals



only with potentials, 1t is obvious that extensions
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orce anomalles way ho

e,

#ill have Lo be nade hefore

“inally developed are

oty

ponsidaered, The equations

applicable to the resullbs of gravimeter and either

verticalsconponant or tolal-Iield magnetometors,

The studles of sctusl ancmaliss

in the {leld covered

.

wide range of geologiceal cone-
ditiens and types ol structures, Tt is believed that
the results of these lonvestigatlons indleate the
anolication of ih@ wathenatical derivablons, and
also throw forther Light on the state of mapnetiza-
tlon of the strucetures studied, The latter problem
is one of considerable importance, hecause In pracis
ieally all guanbtitatlve interpretoblions of mapgnelle

observations, unlim?m t

wwneblzation of geological
bodles 1s assused or lwmplieds. Awonyg the axanples
“studiled in detall, certalin structures &ﬁﬁ@ur@@ Lo
approach this stabe, while others ﬁepart@d from 16
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to varylng degrees., Tho corralatlon ol this depart-
ure {rom uniloro mapnetization with other properties
ol the structures proved Lo be an interesting and

extensive problem in liself.

Bed

n the course of waking the {leld
observabions, several aress ol conslderable slze weore

agovared by

Lonal gravimeber btravarses for the flrst



tlme, These sareas included the entire province of

.

Fard Island, and vnortlons of bhe inberilor

Princea

Cof Nova deotia, as well as a smaller rvepglon In soubhe

Atlon ol the gravity

]

eastbern Onbarlo. The corpe
anomalles with the peclogy of the resveative araeas
was carried oub orinarily to provide a

background for more intensive studies, Howaever,

certaln ol thae
the Harltime Provinces, are of interest and imporie
ance in thewselves. For this reason, the sost
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£ the invaestlipn=

At

lporbant Cindings Trom all phases ¢

tions are suvmmarized and discussed in the final chape

ter ol the thegis,



