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X. W&RCDUCTION 

Duriag S6sptembu and Oat&u 1959 the ruthor vilk 
two he&pare did a geophysical mkd gooI~@8J ownroy of the Brooka 
Humrrl Clairuo Numbcrcd I-16 ia the Mckrm lake At-. Thin 
report detaile the object, method and rerultr uf the geopbyr&cal 
work. 

2. SUliMARY 

3. PL§CUJsfflrrN OF TX& EW%ULTS 

The mixtccn ciaim~m of the Brookm firoup uo part of an 
am8 of 310 mquarr mlho whhich wu surveyed rru6magnetlaaUy in 
September, L999. Cutcrop on the chimr ir fairly &uadamt aad 
~aclug7 bar beon aupped. The rlr;ctrcmmgnatic survey rbicb is the 
l ab&4 al t&i8 rqwrt c6afbrmr ih mapbtk 8ad geologic obrorva- 
tionr . 



4. ci NTBUL LsNe 

The survey to co&rolled by a syntwm of bore mnd 
crora liamm totall l pproadmUaly savea mllar. Tha bae% lipt hu 
aa Mbmlth of Moo ad in Qff8at 15 4800 feet rouSh of the noa 
bouxdtry 2700* wonterly whore it conthua8 on the 8ame ulmuth to 
2000 ft8t. Cr06a l&on 8zc cut 1100 foot apart at rwt aagleo to the 
bare l&m and e&rant&q to the c&&n btnmdarieo. 

Bea were taken *t the the af t&r rurvry ~4 
8urveyorm* ftqriag warn wad to mark 100 foOr l tativrr~. Footye* 
were noted u reads, hkaa, crrckr or base liner for purpamr of 
plottiq . 

S. SURVEY PROCEDURk 

The survey wm done w&h b three-maa crew. Two 
men l ra required tc operue the trammittos rmd rcfafvrr of the 
Rude rlectromatpetic qatpmmat. The third mul preceded tbo 
qulpmant mark4 thu LOO fout uuiona rltk rurveyor’* flqg4. 
Them f-m were picked up by the rscaivar operetor. Thea three- 
maaa metbd proved a8 rcaaomy d tiu:r in fhat twrr man woukd 
rmrrtdly be required to chain aud mrrk the Iho. h this EIIIU the 
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The object of this section is to give the user some idea hew to use the 
results obtained by the q~ipment and how these x~ults are ralated to the anomaly. 

DISTRIEWRON OF THE PRIMAHY AND SECONDARY FIE);D -~__-- 

The following discussion assumes that the ore body is a homogeneous sheet 
whose depth is large compared with the thtckness and whose length may be con- 
sidered lai-ge compared with either the thickness or depth, 

Showing current and field distribution in an ape body, 



By this is meant that Qw is much larger than @dw and DDd@p is mueh larger 
thant *rr". Then if a current %' is induced in the ora body we may suppose it 

w 
to flow as shown so that, it mill give rise to a secondary field approximately 
as shown looking at the snd cf the ore body in FIGURE 2. 

Distribution of magnetic lines of force 
around a conducting ore tidy 

FIGURE 2. 

EQIJXVALEXT CIRCUIT 

The secondary field of interest 
is the one due to the current 
closet to the surface and may 
be considered to be the only one 
of signiffance since the lower 
one is as a rule too far away from 
the coils to be effective. 

The ore body may be considered as a loop FIGURE 3" containing inductance 
and resistance and energissd bye a voltage V which A results from the primary field. 



Guivdsnt oiwuit of a conducting OI"B body 

FTGURE 3. 

The wave forms in various parts of the circuit and ore hody are shown in 
FIGURE h. 

'Primary field (current in the transmitting 
coils 0 

Voltage induced in the ore body. 
Vcltage iriduaed in Receiving Coil (,due to 
primary field) is in same phase. 

Cur-tent *ifl -induced in the ore body if the 
resistance is much iasger than the induct- 
ance - i-e, poor conductitity. 

Current Spifl induced in the ore body if the 
inductance is much larger then the re- 
sistance _ i.e. good conductcr 

2 tr?-r,smittlnP; ceil and ore body, 

FIGURE li. 



wave form (a) m%presents the primary field which induces a voltage in the 
ore body whioh lags the primary field by 9Oc. The ,voltaga -will induce in the ore 
body the current 5' noted in FIGURZS 1.0 1.9 and 2. B so that *iDp will lag V by an 
amount depending on the miative magnitude of fnduc,ti?le reactance to resistance 

w (FIGURE 3.) 

If the om tody sci:nductiti,ty is pcors ther, %" will be in phase with V, 
If the condwtitity is gcod, then it will lag V by 9W see FIGuHE li. cmves (c) 
and (d), The secondaa-y field produced 'by the CL-F: bady is always in phase ivith 
th8 current IYN. Hence it cim be seen that P,here wilL be a voltage induced in the 
receiving coil due tc the pkma~y field and &mther due to th4 emeondary fLePd. 
The latter m&y have a phase similar to that. of the p&nary field OS may have a 
combination of components %n phase md out of phase with the primry fiald up to 
the point where Cbe total ,contribution due +. the secondary fla;d is 9Qa aut of 
phase with the primsy field. 

The relative varirt,ion of in-phase and w~t==of-pbase conpcnents with 
varying ore conducC,i.ti,ty is xqmwsentcd in 'SXXJRE 5. 

Also the affect o,f parmability higher than one is ~een in the same 
figure. 

% 
1 -- 

b !I --.-. 



THE ANG%.ALY CURVES 

PRIMARYFIELD 

Coils straddling the cm8 b~df. 
FIGURE 7. 



w-- 

Cdis ts the right at t~11.e ore kdy, 



In the absende of a secondary field, the signal received by the 
receiving coi% is due to the primary fieid alone and is balanced by the 
compensating voltage. It is clear then that if the presence of a secondary 
field changes the vaLu% of %he received signal, tbarr ths -value of the compensating 
voltage must also be changed to achieve a x&IS The mount of' the change in the 
compensating voltage is measux*ed as a % of it,s crig5.nal value. 

The IN PHASE and tha OUT OF PHASE controis are used to prodllce the 
necessary change in the comper.sating vol.tage to measwe the effect of the 
secondary field, 

The % values read WI the controls the:2 are the % by which the wmpensa- 
tion voltage must be changed from its initisi balLl;e (when it just balances the 
signal received in the absanc~s of a secondary field) in order to exactly balance 
some new received signal. due to the presence of a aecondxy fieid. 

From FIGURE 6. then we see that the fields add and heace the compensa- 
ting signal must be increased - this is called moving the compensating signal 
in a positive, direction. In FIGURE 7. the fields oppose and hence the compensa- 
ting signal must be reduced - this is call. negative. In FIGURE 8. the fields 
again add ( because the anomaly is energized by the transmitter coil in the 
opposite drection to FIWRE 6. ) and the compensator s:ignal most be increased 
for a balance or null, FTGIJRE 9. shows a plct r:f the I-eadjngs made over an 
ideal vestrcal conductcr which reaches t,he s-2rfac.e of the sound. 

The la.ter past. of' t,he section includes a series of figures a anomalies 
taken over known deposits whic:h will give some idea how bhe pwportion of IN 
PHASE to OUT OF PIME readings depends on conduct,i,vfty and size and how the 
characteristic shapes of the curves are altered if the sheet slopes from the 
vertical. 

Conductive bcdies which are wider t,han the. coil spatzing will give the 
same basic form but &hs zeros will be wider apa"t, Bee FIGURE 9. 

When taking readings, tie Peeeiving coii 'SW the trsxsndttinq coil may 
go first. However, the rttdings are al.wa.y~ taken at, ~4he ,zwceil/ing coil station. 
It is best, therfore, to adjust the readings Xi3Q to the centare of the cable and 

Ideal Anomaly 
FIGURE 9. 



INTERPRETATION AND TEST AFUZA DATA 

RUNKAHGRIZONTAL LOOP GROUND 
ELEXTROMAGNETIC EQUIPMENP ,~. 

t 



plot the readings at this point. The location of any .snomaly is thus unaffected 
by the direction in which it is traversed 01" by whbch coil is leading, The 
centre of the conductor at its closest point to the surfa:e is then half say 
between the zeros of the curves as in FIGURE 9. 

w 
CORRFCITONS 

When moving over rough ground an attempt shculd be made to keep the 
coils in line as illustrated in FIGURE 10 (a) an5 (h), 

La) (b) 

The reason for,this is ?,hat the equipment, is zeyoed with the coils 
lined up and if the coiis ar+tilted an appreciable amc:.io: ,with respect to 
each other the ccmponent of the primary field re,ceived by the receiving coil 
will be altered. 

Effect of short cable or tilted coil 

FIGURE :I. 

Tilting either coil as sho,wn in FIGURE il. (a> prcduces a negative 
anomaly. Moving tows.rd the transmitting coii (i-> p.rc;dr;osa an apparent positive 
anomaly - on the IN PHASE control. The OUT H&E ccantrol ~i~ould hot change 
appreciably, 

When the coilv require to be set as in FIGURE 10, (bj for instance, it is 
clear that the cable will. k shortened. Since the IN F'HASE COMFONENT CHANGES by 
about 1.5% for every foot that the distance be.hfeen the coil is reduced (within 
Xl* of normal,coil position) t~pcgraphical notes should he made as to the type 
terrain, any gas-tacles, etc., in fact any notes which w:ill assist in the inter- 

of 

pretation. 



&&Iipmmt,Using a higher frequency will 33 generaP produce a higher 

w 
ratio of our of phase to in phase reading. 

/ COIL INTEWfAL 200' 

~Lta-l;halccpy~ite Ore Body 
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COIL INTERVAL 200 ( 
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Horizontal Loop Rrsu?.ta over a Pyrrhotite Deposit. 
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Horizontal Loop Results clver Disseminated SAphides 












