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1. INTRCDUCTICN

Luring Szptember snd Cctober 1959 the author with
two helpers did a gecphysical and geological survey of the Brooks
Mineral Claims Numbered 1-16 in the McLeese Lake Area. This
report detaile the object, method and results of the geophysical
work,

2, SUMMARY

In June 1959 the MclLeese lLake Joiat Veature, a
group of five companies, undertosk to study the copper accurrences
of the Granite Mountain - Mcleese Lake arcas anc the geology of
that range of hills betwean Granite and Dragoa mouataine, Arrangee
ments werc made for airborne geophysical aurveys of the larger
arca with follow~up work as indicated,

An option was taken on the Brooks Minezsl Claims
with & view to a mare detailed study cf the copper-bearing scae,
During September and Tcetober lines were cut, the claime were
mappec geclogically and aa electromagnetic survey was made
using fonkas horizontal loop equipment,

3. PISCUSSICN CGF THE RESULTS

The sixtesa claims of the Brooks group are part of an
area of 310 square miles which was surveyed seromcagaetically in
September, 1959, utcrop on the ciaime is fairly abundant and
geclogy has besn mapped, The :lectzomagaetic survey which is the
subject of this report confirms the magnetic and geclogic cbserva-
tions,

The claims lie on the west flank of Granite mountain
aad the racks observed are all graaitic to dioritic. Some outcrops
show stromg {clistion or layering which, in the opinion of the writer,
is 8 relict bedding in & granitised sediarent. The distinction in-
dicated on the geologic map bstween grancdiorite and dicrite has not
been mapped in any detail, No evidence of mineralization was noted

in the gutercns examnined,

V4



2.

The magnetic maps of the area indicate a remarkably
low and constant susceptibility. This would ind.cate a fairly acidic
rock of constant composition which confirms the geologic observations,

The elactrcmagnetic survey reads phase differences
due to local variations in conductivity of the rocks., The presence
of veins or leases of massive sulfides or graphite produces
anomalous readings. Minor varistions may sometimes be traced
to differences in coil separation ~r tilt due to rteep topography as
explained elsewhere,

The readings observed in this survey are remarkably
constant and we must assume that nc significant variation la cone
ductivity occurs within range of the equinment. The line spacing of
800 feet was chosen with the intention of reducing to 400 feet if
rescite indicated, Mowever such added expense is not justified by
resulte,

4, CTUNTROL LINE

The survey is comtrolled by a systex: of base and
cross lines toum{?- approximately seven miles. The base line has
an azimuth of 140 and is offset at 4800 feet south of the north
boundary 2700° westerly where it continues on the same asimuth to
3000 feet. Crosa lines are cut 800 feet apart at right angles to the
base line and extending to the cialm Boundaries,

Chainages were taken at the time of the survey and
surveyors' flagging was used tc mark 100 foot staticns. Footages
were noted at roads, lakes, creeks or base liney for purpuses of

plotting.

5. SURVEY PRCCELRURE

The survey was done with 8 thres-man crew, Two
men Are¢ required (o operate the transmitter and roceiver of the
Ronka electromagnetic equipment. The third man preceded the
squipment marking the 100 foot stations with surveyor's flagging.
Theae flags were picked up by the receiver operator. This three«
man method proved an economy of tine in that two men would
ncrmally be required to chain and mark the line, In this case the

// 57



3.

transmitter operator also handled the chain. By this method
production of 150-250 siations per day or 3-5 miles of line are
quitc feasible. With more closely spaced linse the higher
figure should be readily attainable,

§. TECHNQUE

Cperatisn of the Ronka slectromagnetic equipmeat
requires considerable care. The twe colls, receiving and trans-
mitting, must be held co-planar. Where two uperators 200 {eet
apart are umable to see cach cthor, aligament of coils ie difficult,
Cail separation is controlled by the leagth of the wire lnining
them but in rough tonography snme error is introduced by
varistion in separation dee to sag or vise, For these reascans
field nctes ehould locate stesn hille, deep ravines oy water
courgea and dues allowances or check readings made for
apparently anomalous rzadings,
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7. COST OF THE SURVEY

Linec=-cutting; including finding posts, chaining lincs and tying

in claim nosts.

A, Berglund

September &4, 29, 30, Cctober 1«13, indlusive

16 days & $25,00/day, including board $ 400,00
e A, Velch

September 28, 29, 50, Cctober 1-5, 7 and &,
10 days & §28,00/day, inclading board 250.00

Lurveying: hoaks horizontal oo equinment.

.. A, Velch - opearator helner,
Cickoer 6, 9, A0
3 days ¢ $2%.00/day

J. S, S04t - operator
‘L:&ctﬁhﬂr 63 9 10
3 days w $50,.00/dny
Supervision, maps and reports
J, 5. Scott - 2 days office time & $50.00

supervision and geologic mapping
3 days ¢ $50.00/day

Total Gost

75.00
150.00

100,00

150.00

$ 1ixzs.oo

//%/#“”’:”é/
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BROOKS MINERAL CLAIMS . CARIBCO MINING DIVISION
BRONKA HORIZONTAL LOOP « RLECTROMAGNETIC SURVEY

Line 24 400 & Line 16 400 8
Noto: 5ta, 0 at road; west and Note: 5ta. O at cast end of line.
Sta, . P, 1. P, Sta, LL.P, 1P,
o ~9 -5 1] +5 0
i -5 9 | ~5 -8
2 -8 -5 2 -5 -4
3 %5 -6 3 -5 -5
4 +~7T Y 4 {hill) -5 -4
5 +58 -5 5 o+ 4 -t
6 -5 -5 6 + 6 -t
1 +5 -5 7 +b «5
8 +b -6 ) *7 -3
9 +*6 -0 9 +8 =3
10 -6 -5 10 -5 -5
il (ainl) +é o 8 il -6 -5
12 8 - id 5 -6
13 *5 -6 i3 -7 «~3
14 +~5 -8
15 -5 -5 Neta: Stm. 13 20" weast of base line,
Note Sta. 15 30° wast of base line, 14 + 6 -d
16 +8 -5 18 -1 -4
37 o~os -4 1é ~8 i
18 +5 -6 17 o~ T 5
19 -6 -T 18 *~8 -0
20 ~6 -7 19 v X -3
zi +b -8 20 -5 -}
22 Y 5 K31 Y -2
23 -4 =5 22 +~6 -2
24 +8 N 23 48 -l
24 -7 -l
2% -7 5
26 +~6 -4

Note: Sta. 26 200' east of road,

o



6.
BROORS MIRERKAL CLAIMS <« CARIBGC MINING DIVISION

RGNKA E.M, SURVEY (Cunt. )

Line 8 400 8 Line 32 4080 8
Note: Stn. G 100* cast of base line Note: Keadings start at west ead,
reading east.
Sta. o, P, LP. Sta, C. P, 1.P,
9 5
0 -6 -d } +5 -5
| 5 . 2 (creak) -5 -10
2 FS -8 3 -5 =10
3 + b wi 4 +3 -5
4 -6 -l 3 +*-5 -10
5 b 0 é +6 -10
é -1 -3 7 -5 =10
7 -5 4] & 4 -8
8 -5 -t 9 thill) 5 ¢
-7 ] 10 (hill) +5 0
i6 -7 -l ¥ +5 -7
il +7 -5 12 +6 -8
iz +*5 0 13 -5 -5
i3 + T -5 id 4-6 i
14 -4 -9 is -5 ]
Nuote: Stn. 14 is cast end of line 16 +6 -8
1500' east of base line. V7 + & -8
Stn. 15 is at base line. Notet: Sta, 17 is 30 sast of base line,
i% +5 g s o, o -T
ié -7 0 19 lake
17 5 -3 20 lake
1% 46 -7 21 o~ -5
19 *-17 -4 2z -6 10
0 -4 -5 i3 o+~ 6 -5
21 “ 95 -s 24 -5 -t
22 -8 -2 25 -5 -5
23 £ 6 -7 24 wofn b
24 Y 1] 27 *6 7
25 -7 -7 28 -bH -7
Note: Sta. 28 is 1000 west of
base line,

/%/ |



7.
BROGCKS MINERAL CLAIMS - CARIBOC MINING DIVISICN

RONKA E, M. SURVEY (Cont.)

Line 40 400 8 Line 80 400 5

Note: reads from west to east. Note: reads west to east,

Sta. o. P, LP. Sta, C.P, 1.P,
o -4 -6 0 ! - -10
! = b -7 i 35 -3
] 5 -7 2 =7 ~}0
3 -4 =5 3 +~1 -5
< +6 -8 4 *-7 -7
5 (base line) L 4 -8 5 ~7 -2
6 b -4 é (voad) -7 -2
k] +*~5 -5 7 -7 -t
8 +5 o4 8 - b 0

9 -5 -10 9 *6 ~b
i0 o+ 5 -10 9 +~5 0
13 +~ 4 -8 1l -5 -5
12 -6 -3 i2 *«5 0
13 ‘ +~3 «10 13 ~5 =5
14 +5 b 14 +6 -8
i5 6 -5 s -7 -t
16 -5 -5 ié +~ 6 -5
17 -5 -10 Note 5ta, 16 is 20 E of base line,
i8 (Noise, No reading)

19 (level, No reading) 17 5 -5
20 {at creek) 45 10 1& i o
21 {No reading) 19 3 -5
22 -5 -9 z0 -5 -5
23 -5 -2 2i w5 =10
24 +5 -2 22 +6 i
25 +5 -4 23 5 -10
26 -4 ™ | 24 =6 -8
27 -5 -9 25 b -5
28 -7 -9

29 +7 3

30 +7 -5

T - Y

33 -6 -1¢
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BRCOKS MINERAL CLAIMS « CARIBCO MINING DIVBICN

Linec 72 400 8§ lLine 64 400 3

Note: line reads fron east end, Note: liny reads from west end at road,
m: <. P, I. po &ﬂ; {}- P, Io P,
O +5 ) ] +~5 -5
i -5 -5 1 b -5
2 -4 -5 2 6 -4
3 -4 -l 3 =5 i
4 (stesp) : +5 4 %6 -5
5 - +4 5 + 6 -2
é 6 -3 6 +~1 -2
7 +5 ~3 7 +7 -
] 5 0 3 46 -£
9 (base line) 5 i} 9 5 &
10 +5 -3 10 -7 -3
il 5 -5 11 (30 cast £ 6 -2
12 “3 =5 of base line)

i3 *5 -1l i2 -6 -4
it +5 -6 13 +6 .
15 -7 ~Z 14 -1 Y
16 -6 -4 i5 +5 ¢
17 &6 -3 16 w7 -4
¥ +é 5 L7 + & -6
19 {road) > -5 1t +7 -1
20 *6 -5 19 -7 -8
21 + b -3 20 +~ 6 -
22 -7 -6 21 +~5 -5
23 +~7 5 22 -6 -5
24 . 8 -5 23 -6 -l
25 *~7 0 24 -1 -5
26 (¥ .End) o+ ¢
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BROOCKS MINERAL CLAIMS « CARIBCO MINING DIVISICN

RORKA E, M, SUEVEY (Cont.)

line 56 400 8 Line 4 400 8§

Note: line reads from east to west, Note: reads east from 100t E, of lake.

Sta. G P, LP. S, C. P, 1P,
0 5 -4 ) -7 -10
i -1 -5 | -7 -6
2 -7 -5 2 +7 -6
3 -7 = 3 -1 -t
4 +5 -3 4 +7 -7
5 b i 5 -7 -10
6 b " Notes Stan, 5 is 50" west of base line,
7 6 -5

3 +5 -5 6 (base linc) A | -6
9 +b -5 7 -1 -10
10 +6 -3 8 +6 -10
11 -7 wd 7 Y -7
12 +* 6 -5 10 -6 -10
13 45 -5 11 +6 &
14 5 ot 12 6 -12
15 +-7 -2 13 b -3
16 + b -l 14 4 b -9
A7 +~b wfi 15 &6 -8
18 *7 a7 16 -6 w
19 +6 -5 1?7 -7 -3
20 b -7 18 -7 -4
21 e ¥ ) 0 19 -6 -5
22 b -l 20 - ? -7
23 +*b -5 2l -5 -5
24 +7 b b ¥ -1 .
25 -7 -4 23 ¥ -4
26 =7 -8 24 +5 -5
27 -7 -3 25 2 -3
25 {road) 0 -6 26 45 3
29 o, & P 4 27 -5 -5



7o INTERPRETATION

The object of this section i3 to give the user some idsa hcw to use the
results obtained by the equipment and how these results are related to the anomaly.

DISTRIBUTION OF THE PRIMARY AND SECONDARY FIELD

The following discussion assumes that the core body is a homogenecus sheet
whose depth is large compared with the thickness and whose length may be con-
sidered large compared with elther the thickness cor depth.

SECONDARY CURREMT

Showing current and field distribution in an ors body.

FLGAIRE L,



By this is meant that Wi1¥ is much larger than "d" and "d"™ is much larger
thant "w¥%, Then if a current Wi¥ is induced in the ore body we may suppose it

to flow as shown so that it will give rise to a secondary field approximately
as shown looking at the end of the ore htody in FIGURE 2.

SECONDARY
LBl ~

\ (7,7~ ) )
GROUND NEVENN N LEVEL
- TR 1’/ 7 // The secondary field of interest
\.\_,\(;ﬂ)i{/ '/ is the one due to the current
N e closet to the surface and May
N 3
N T be considered to be the only one
\xj;laf;. N of signifiance since the lower
& # LY
/

ene is as a rule too far away from
\\ the colls to be effective.

Distribution cf magnetic lines of force
around a conducting ore vody

FIGURE 2.
EQUIVALENT CIRCUIT

The ore body may be considered as a loop FIGURE 3. containing inductance
and resistance and energizesd by a voitage V which results from the primary field.



Resistance of ore body

W
A @ ) g Inductance ggd;re

Ewuivalent circuit of a conducting ore body

FIGURE 3.

The wave forms in varicus parts of the circuit and ore body are shown in
FIGURE kL.

O.) F[-\ /_\\ ‘Primary field (eourrent in the transmitting
\—/ \ ceille

b) /-\ / Volbage induced in the ore body.
\\ / Vcltage induced in Receiving Coil (due to
) primary field} is in same phase.
/\ / Cuorrent "i% induced in the ore body if the
C) resistance is much larger than the induct-
ance = L.@. poor conductivity.

Carrent "i® induced in the ore body if the
inductance is much larger than the re-

d) \/ sistance - i.e. good conductcr

Wava forms in the transmitting ccil and ore bedy.

FIGURE L.
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Wave form {a) represents the primary field which induces a voltage in the
ore body which lags the primary field by 90D The wvoltage will induce in the ore
body the current Mi¥ ncted in FIGURES 1., 2., and 3., sc that ®i® will lag V by an
amount depending on the relative magnitude of inductive reactance %o registance
(FIGURE 3.)

If the ors bedy cenductivity is pcor, then Vi® will be in phase with V.
If the conductivity is good, then it will lag V by $0¢ sea FIGURE L. curves (c¢)
and (d). The secondary fisid produced by the cre body is always in phase with
tha current. "i%, Hence it cem be seen that vhere will be a voltage induced in the
receiving coil due tc¢ the primary field and auncther dus to thk serondary field.
The latter may have a phsse similar to that of the primary field or may have a
combination of components in phase and out of phase with the primary ileld up to
the point where ihe tctal contribution due %o the secondary fieid is 90% cut of
phase with the primary field.

The relative varisation of in-phase and out—cf-phase components with
varying ore conductivity is represented in FIGURE 5.

Also the effect of permeability higher than one is seen in the same

figure.
~——
e N
+ ~
~
— T — — —  — . O\ _CONDUCTIVITY
Ny ~ OF THE QRE BODY e

ouT oF PHQSE

'\ IN PHASE WITH
N\ BERMEABILITY W/

1

IN PHASE{

FIGURE 5.

S~y



THE ANOMALY CURVES

MARY FIELD

SECONDARY FIELD

N

T - DIRECTION OF COIL TRAVEL

Both coils to the left of the ors bedy

FIGURE &,

PRIMARY FIELD

SECONDARY

! g
} Y
mavsyrrrIvg - NNV A

~  \u RESULTANT FIEID
N

tl::}'i
3
_’ /}\REC VING

Coils straddling the ore bady.
FIGURE 7.



Since the secondary field is alwazy induced in such a way as to oppose
the primary field, the direction of the fieid will ke az roted by the arrows,
in FIGURES 6. to Bo 1f the direction of ¥he sacondar v fiald at the re-=
ceiving coil -~ dotted lines = ig the same as wnat ol the primary fisld = full
lines, then the effect is tc cause a sipnal woliags in the receiving coil
proportional to the sum of the wwe fields. 17 the fislids ovpose in the re=
ceiving coil then a voltage will be produced which iz proporticnal to the
difference hetween them.

- ~ 1. SEQONDaRY FIELD

wRESULTANT

.ff‘

" PRIMARY FI

\/

Colis to the right of the ore bedy,

FLGURE &,



~ In the abssnde of a secondary field, the signal received by the
receiving coil is due 10 the primary fieid aione snd is balanced by the
compensating voltage. It is clear then that if the presence of a secondary
field changes the value of the received signal; then the value of the compensating
voltage mist also be changed to achisve a mill. The amount of the change in the
compensating veltage is measured as a & of its original walus.

The IN PHASE and the OUT OF FPHASE controlis are used %40 produce the
necessary change in the compsnsating veltags to measure the effect of the
secondary field.

The % values read on the controls then are the % by which the compensa-
tion voltage must be changed from ibs initial walne {when it just balances the
signal received in the absence of a secondary field)} in order to exactly balance
some new received signal due to the presevce of a secondary fieid.

From FIGURE 6. then we see that the fialds add and hence the compensa-=
ting signal must be increased -~ this is called moving the compensating signal
in 2 positive direction. In FIGURE 7. the fields sppese and hence the compensa-
ting signal must be reduced - this is cell negative. In FIGRE 8. the fields
again add ( because the anomaly is energized by the transmitter ceil in the
opposite drection to FIGURE 6. ) and the compensator signal mist be increased
for a balance or null. FIGIRE 9. shows a plct of the readings made over an
ideal vertical conductor which reaches the surface of the ground.

The later part of the section includes a series of figures a anomalies
taken over known deposite which will give some idea how the proportion of IN
PHASE to OUT OF PHASE readings depends on conductivity and size and now the
characteristic shapes ol the curves are altered if the shest slopes from the
vertical.

Conductive bodies which are wider than the coil spacing will give the
same basic form but the zercs will be wider apari. 8&es FIGURE 9.

When taking readings, the receiving coil cr the transmitting coil may
go first, However, the readings are always taken at *ne receiving coil station,
It is best, therfore, to adjust the readings 100! %o the centre of the cable and

OUT OF PHASE

X
%

.
% TTSCONDUCTOR

7V 7

Tdeal Anomaly
FIGURE 9,
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plot the readings at this point. The location of any anomaly is thus unaffected
by the direction in which it is traversed or by which coll is leading. The
centre of the conductor at its closest point to the surfaze is then half way
between the zeros of the curves as in FIGURE 9,

CORRECTIONS

When moving over rough ground sn attempt should be made to keep the

{a) Gorract attitude of the coils {b)
FIGURE 10.

The reason for this is that the equipment s zerced with the coils
lined up and if the coils aretilted an aprreclable amcunt with respect to
each other the component of the primary field received by the receiving coil
will be altered,

Tx COIL f o Rx ouIL
=mm== oo T A CIEEn

1g=\$

Effect of short cable or filted coil
FIGURE 11,

Tilting either coil as shown in FIGURE il. {a} preduces a negative
anomaly, Moving toward the transmitting coil {b) produces an apparent positive
anomaly = on the IN PHASE contvrel, The OUT PHASE centrol should hot change
appreciably.

When the coils require toc be set as in FIGURE 10. (b) for instance, it is
clear that the cable will be shortened. 8ince the IN FHASE COMPONENT CHANGES by
about 1.5% for every foct that the distance hetween the coil is reduced {within
10t of normalvccil position) topcgraphical nobes should be made as o the type of
terrain,; any costacles, etc., in fact any notes which will asaist in the inter-
pretation.



Bquipment using a higher frequency will in general produce a higher
ratio of our of phase % in phase reading,

SOME TYPICAL EXAMPLES REFER!?N%E
' LINE

DATUM

h OUT OF PHASE COMPONENT
“"-"—__“'_‘ ‘\\“_ /’

N

COIL INTERVAL 2007
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COIL INTERVAL 200 7V

DD, HOLE GROUND LEVEL

/

Horizontal Leop Results over a Pyrrhotite Deposit.

FIGURE 13,



Horizontal Loop Results over Disseminated Sulphides

FIGUERS 1h.
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