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I N T R O D U C T I O N  

Geophysical surveys were carried out from July 24th, 

to September 29th. 1966, over the Babine Lake property i n  Erit ish 

Columbia. Of the 100 claims and 5 fractions comprising the  TBgK GROUP, 

only 50 claims and 5 fractions were covered by the geophysical surveys. 

I N D U C E D  P O L A R I Z A T I O N  P R O C E D U R E S  

I-P reconnaisance (hereafter induced polarization is 

abbreviated a s  I-P) was measured a t  200' intervals along the  l ines,  

using pole-dipole array with electrode separation of 200'. 

The deta i l  I-P survey was done on some parts  of surveyed 

areas, using pole-dipole or  dipole-dipole array with electrode separation 

of 2001, 400' and 600' (XI-1, 2. and 3.). 

The I-P reconnaisanse data are  presented a s  contoured 

plans of metal factor (M.F.), frequency effect  (F.E.) and apparent 

res i s t iv i ty  (/S;/ ) , using a scale of 1" t o  200'. 

The de ta i l  data a re  shown a s  sections using 1" to  200' 

or  1" to 100' scale. 

f-P measurement was carried out by means of the variable 

frequency method using the Mcphar Type instruments of which the generator 

provided 0.3 and 5 cycle-pelrsecoud current of 2.5 K.W. t o  ground. 

Careful at tention was paid t o  the regulation of current 

flowing through C, and C2, and to reading of w l t age  and frequency effect  

appearing between P1 and P2. 



Apparent res i s t iv i ty  i s  proportional t o  voltage and 

inversely proportional t o  supplied current and the proportional 

coefficient depends upon the geometry of the array used. Metal 

factor i s  calculated from frequency effect  and resist ivity.  

Formulae shown as follows r 

Apparent Resistivity = & / 2 ~  

These parameters which are used on the basic of the 

assumption that  the e lectr ical  properties and the geometry of subsurface 

are homogeneous. 

The data plott ing procedure is shown on the accompanying 

plans and profiles. 

C1, PI, P , for  the pole-dipole array and C1, C8, PI, P2, 2 

for the dipole-dipole array are moved i n  unit  length along the lines. 

For pole-dipole array, the in f in i te  electrode i s  placed away from P2, 

about ten times of the distance between C1 and Pl. The current wire 
- 

for the i n f in i t e  electrode must be pulled down i n  a right-angled way 

t o  the l ine  to be measured, unless the electrode-magnetic coupling or  

capacitive coupling occurs between the current wire and the potential 

wire. 

Stainless s tee l  electrodes were used for the current 

electrodes (C1) and porous pots fo r  the  potential electrodes (P1 and P ). 
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Copper screen electrodes with salt water are, in cases, used instead 

of stainless steel electrodes. 

The variable, frequenay method measures polarization in 

the ground. It is detected by decrease in apparent resistivity as 

frequency of the applied current is increased. 

Frequency effect cotrespond vith chargeability of the 

pulse method. 

Metal factor corrects effect of variations in absolute 

resistivity of rocks and has been experimentally p m w n  to be proportional 

to the content of metals or submetals, (See Table I), so that it can 

be generally used as an indicator of mineralization. 

Table 1 

Common Metal Factor Values 

Rock Type and Mineralization Metal Factor 

unmineralized granite 4 1 

unmineralized basic rocks l- 10 

finely disseminated sulphide 

disseminated sulphide 

fracture filling sulphide 

massive sulphide 7 10000 

Reference: T. R. Madden et. al.. Background Effects in the Induced 

Polarization Method. 



Table 2 

Resistivity Value of bcks and Minerals 

Rocks and Minerals feet 

Basalt 4 lo3 

60-2 x 10 
3 

Granite 

Diorite lo4 

6- 2 x 10 
4 

Sandstone 

0.2-2 x 10 
3 

Shale 

0.24-2 x 10 
2 

Clay 

3 x lom5- 8 x 10 -2 Chalcopyrite 

Magnetite 10 

Graphite 2 x lo-6A 10'~ 

-4 -2 
Pyrite 1 x 1 0  - 2 x 1 0  

It must, however, be noticed that a frequency effect 

could be a better indicator than metal factor in some cases; for example, 

in the case that mineralization is restricted to highly resitive rocks 

*ich are surrounded by rocks with considerably low resistivity. Moreover, 

I-P phenomenon wuld be caused not only by metals but also by clay, 

graphite and so on. In conductive medium, electro-magnetic coupling 

effect gives rise to high frequency effect without metals. 

Accordingly, it should be essential for geophysisist to 

interpret data with careful attention for geological envirorrment. 



3. M A G N E T O M E T E R  S U R V E Y  

Magnetic survey, using sharp flux gate type magnetometer, 

was done over the Babine Lake property as a preliminary survey in advance 

of I-P survey. 

Where magnetic methods are used for prospecting ore dqosits 

or non-ferrous metal, it is important to consider its adaptability to the 

geological environment of the ore deposit concerned. The Granisle Copper 

properSy lying about 3 miles to the southwest, contains sufficient 

magnetite to give a magnetic anomaly. Therefore, when searching for 

a deposit of this type it is more efficient to cover the ground first 

with a magnetic survey, followed by a check of the magnetic anomaly with 

I-P equipment. This procedure greatly reduces the area that requires 

I-P coverage. 

The vertical component of the earth magnetic field was 

measured at 100 feet intervals along lines. The result is shown as 

profiles of anomalous magnetic force (AZ), using a scale of 1" to 400' 

and as contoured plans for some interesting parts, using a scale of 

1" to 200'. (Fig 3-1). 

A non-magnetic place was selected as the base point and 

all readings were taken as difference from the reading at the base point. 

The diurnal variation of the earth magnetic field wrs measured at the 

base point from 9:00 A.M. to 5330 P.M. on September llth, 1966. All 

readings were correlated to those of the diurnal variation. The diurnal 

variation iras been less than 100 during the day measured, and has not 

affected detection of magnetic anomaly. 



prior to  conducting a survey over the TBEK GROUP, a 

preliminary magnetic survey was done on a section of the Granisle 

deposit. The results  of t h i s  survey are shown i n  fig.3-18. 

4. R E S U L T S  a n d I N T E R P R E T A T I O N S  (Pig3-17) 

Both I-P and magnetic survey was carried out w e r  the 

Babine Lake property. According t o  the resul ts  of the geophysical 

survey (Fig 3-1, 3-16) tha drea can be grouped into several wnes. 

An I-P survey was done on a t  least  one of the l ines cutting through 

each wne. 

These wnes a r e  shown i n  f i g  3-17. An I-P anomaly with 

low  res i s t iv i ty  high frequency effect and metal factor, was detected 

i n  zone A, over a length of about 3000 feet  and an average width of 

1000 feet. 

A part  of th i s  zone (sub-zone A') showed magnetic anomaly 

also. I n  comparison with the resul t  of the Granisle ore deposits, the 

sub-zone A' may be a weakly mineralized zone containing some amount of 

magnetite. 

The other part  of the zone A(the sub-zone A") i n  &ich 

no magnetic anomaly was detected, may contain small amount of metals 

except magnetite. The smaller magnetic anomaly of the sub-zone A' 

comparing t o  the Granisle ore deposit, could be caused by difference 

of thickness of overburden. 



According to  the resul t  of the de ta i l  I-P survey, the 

causative body i n  the zone A can be presumed to  be of massive shape, 

and the overburden to  be about 50' i n  thickness. 

The narrow anomalous zone (the zone B) elongated i n  the 

eastwest direction, shoved low resis t ivi ty ,  high frequency effect and 

high metal factor. The dLnemion of the zone B is 8000' long by 800' wide. 

Judging fwm the shape of the anmnalous zone, restricted 

mainly t o  the l ine  56N, its elongation may indicate the s t r ike  of the 

causative body which can be presumed to  be of the vein type. On the 

other hand, it may be that the broader distribution of the frequency 

effect  anomaly compared to that  of the low res i s t iv i ty  anomaly, means 

the existence of a broad and weakly mineralized zone. 

The resul t  of the de ta i l  survey on l ine  56N and the 

supplimentary l ine  crossing l i ne  48 to  l i ne  64, indicates that  +he 

anomaly tends to  become stronger with depth with the causative body 

dipping steeply south. 

The magnetic anomaly i n  the wne B is inconspicuous. The 

small anomalous patches scatters broadly i n  the zone, and may be 

interpreted to  be due mainly t o  topographic re l ie f  and the irregular 

distribution of bedrocks. 

Lower res is t ivi tg ,  higher frequency effect and metal 

factor of zone B to  that  of zone A, i n  both anomalous zone and background, 

might mean the existence of stronger mineralization i n  zone B than i n  

zone A. 



The zones C, D and E showed high resistivity and magnetic 

anomalies which might be caused by shallow overburden and igneous rocks. 

A mall outcrop containing a weakly mineralized calcite 

vein was found in the zone F, in which a small I-P anomaly was detected, 

No further work is necessary in this zone. 

Generally speaking, thick overburden may be presmed to 

exist in the zones of low resistivifg, frequency effect and magnetic 

value, and sedimentary rocks, in the zones of high resistivity, low 

frequency effect and magnetic value. 

The most part of the area without magnetic anomaly remains 

to be survey by Induced Polarization Method. 

5. s U M R A R Y  - C O N C L U S I O N S a n d R E C O K M E N D A T I O N S .  

Only a few outcrops, widely scattered, have been found in 

this area. They are composed of porphyritic gram-diorite, argillite 

and sandstone. 

The distribution of rock types and their boundary cannot 

be determined because of scarceness of outcrops. 

There is an outcrop of mineralized calcite vein from 

14 to 19 east along the line 88. It contains quite small amounts of 

galena, chalcopyrite and pyrite, and strikes N. 74' E and dips 75' to 

northeast. 



Along the l ine  56 N, from 40 to  43 east there outcrops 

porphyritic grano-diorite impregnated with small amount of pyrrhotite. 

Though it is, a t  present, quite d i f f icu l t  to  interpret 

the geology of this  property from the few outcrops observed, it is 

quite possible that the gwlogical si tuation is more or  less similar 

t o  that  of the Copper Island. 

Besides, by means of geophysical survey, two anomalous 

zones have been detected i n  the grano-diorite distributing area. One, 

zone A, located i n  the southeast par t  of the area, shows partly both 

I-P and magnetic anomalies. From the fact  that  there i s  a strong magnetic 

anomaly over the richest part  of the Granisle ore deposit, and also that 

the trend of the anomalous zone A corresponds with that  of the Granisle 

ore deposit, there i s  a good possLbility that  a deposit of the Granisle 

type may exist  on the TREK ground. 

The other anomaly is that  of quite difference type and 

elongated eastwesterly. Judging from the shape of the anomaly, th is  

could be interpreted to  be caused by a vein type ore deposit. 

The high value of the frequency effect  and themetal  

factor can be explained only by a huge body impregnated with metallic 

minerals o r  by a condenced ore body. 

The writers would l ike  t o  reconrmend diamond dr i l l ing for 

these two anomalous zones, a s  follows : 



Proposed Diamond Dril l ing (Fig. 3-16) 

No. lacat ion Bearing Dip 

1 24 + 00 N 52 + 00 E 90' 500' 

2 24 + 00 N 58 + 50 E 90" 500' 

3 32 + 00 N 62 + 00 E 90° 500' 

4 54 + 00 N 38 + 00 E N 30 E 45' 600' 

5 58 + 00 N 4 4  + 00 E N 30 E 45' 600' 

6 56 + 00 N 42 + 50 E 90' 500' 

No.5 and N0.6 can be changed by the r e s u l t  of No.4 

Three (3) diamond d r i l l  holes are recolpmended fo r  

zone A, and three (3) fo r  zone B. 
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