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QHAFTER I

LHRHODICTION

OF THE PROBLEH

1% g well known that the sotual $la74

ennliy of 2 radlo Trequsncy transmitber d4ffers
gonziderally fram the thearatienl or saleuleaied flield
intenaiby dlatributlion 2t any given instant of time.

%m@n the phenomens known %o effect eleotram
B

gnetle

flelds arat disturbanses of the earth's magnetic fileld,
sun gpot sotlvity, Tluctusiisnz in the gﬂngﬁaéamm and
helght of the lonnsphere, simospheric conditiens, man
made disturbances and geologic sonditions. It would
obvlouzly be s farmidable taask to attempt %o consider
all or sven & Tew of thease pﬁ%aam@é&. Hovever, 1% is
belileved that the efTeotp caused ﬁy varlotions in geology

Gan be more easily studied hecause such effects will al.

ways be present in a glven localisy.
fluctuatlons protuced by one or any comblnatlon of ather
phenomens Liched above, the effect of = given geologleal

featurs should aluays show up 2s & strenghhing ar Hen ke

v

ening of the elsotromspmetie £121ld reletive Lo the

intsnsity of the fleld oubtslde of the influencs of the
gaolaopie f@ﬁﬁ&?%, In other words, sny eonzistent
logalized anomaly in sn elecivomagnsiie £ie1d should be

detectable sg o reletive £1214 etrength fluctustion



2
regardless of Yhe presence or shsence of verilous reglonal
affecta. Soms reglonsl effect may mask the Lnenl anomaly
on A& partloulsr vecord, but 1% lg extremely unlikely that
1% would do o on a seviss of recerds token a2t Gifferent
times,

’

gnetic field HPo-

in considering the eleciron
dueed by a radle ﬁ@éﬁ@&i%%@?x one must Gake into see
count the boaundery that exists betuwesn the anrth- and the
stmosphere, R@fl%&@iang from the ionoephere may be
negleoted in this @ayﬁiaaiaf‘@%@@ zines only aveas @1@%%
‘b the antepns in t&é reglon of the dlresct wvave will he
conzlderad, JUzually, in considering the Tleld 5f fa
trensmitier, the earth s assumed Ho be &@m@g%ﬁ@ﬂag a8
far ae ibe sleotrical properties are concerned, Hith-
out this simplifying sssumption, %b% prablen %aulﬁ'h%
extrenely diffisult te trest by wathemstical analysis,
exoept perhaps 1n simple two layer esses with plene m?
'ﬂt least repgulsr boundaries. However, astusl @@n@iaiaﬁg
in the earth rerely conform wilth thease sssumptions,
The earth is %ﬁm%@%@ﬁvﬁf materiales of wi@@iy varying
alegivriesl @%@g@?ﬁi%@. in é@m@ areas f&fm&ﬁi@ﬁ% of
contrastlng slectrienl properties lie adjzesnt to sach
nther and expnasd nn the surfase, An outoroping fg“
nenus dike purrounded by gﬁ&im%ntﬁlig one axample
emong mnany. In casges where the formatlons are exposed

at the surfase, asctunl fleld expsriments have ashown
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that the g%ml@gy does have & meassurable effect on &
redln frequency electremagnetic fleld.l A gimilew
result in onses wheve the genlogie featurs vas not
exposed at the surface would of 8@@?@% be of mush
greater algnificance, |

The pogsibllity of detesting the presence of
2 sub-gurface genlogic Teature by its effect on en
electromagnetic Tisld ay @%@ surface of the sarth
depends of course on penetratlon of the earith by the
electromegnetle waves of the primary filsld, While 1%
le generally ngreed thet low freguency »adio w%V%ﬁ'ﬁﬂ
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rye gome penstratlon under cpeoial eonditlons there
iz eonsiderable dlzagresment in the literature 28 %o
the degres of peneltration of the esrth by elesctronsg.-
nevie waves, sgpeclally ab higher frequesncles,

1% will be the purpese of this paper Go
preaent the resulis of =2n inva bilgation of the effest
on & radio Trequency electromagnetic fleld of a verticsl
solumn »f lgneous roek surrounded by sedimentary beds
of conbtrasting elesctrica) propsriies, In apder to
facllitate the field work end eliminate randem effecte
ot the surface the fleld strengih measurenents were

made Trom a low flying sirveraly,

fleferanoss ?aa,« at end »f each chapier,



