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INTRODUCTION 

Genera I 

This report describes the results of an Induced Polarization (I.P.) Survey 

carried out by Kenting Exploration Services Limited, Whitehorse Area, Yukon Territory 

for Whitehorse Copper Mines Ltd. 

The field work was carried out i n  the period October 3rd - October 29th, 

1973 by T.R. B. Dundas, Senior Geophysicist with a crew provided by Whitehorse Copper 

Mines Ltd. 

The area i s  located approximately 5 miles to the Northwest of Whitehorse 

Townsite and on the west side of the Alaska Highway (Figure 1). 

The property forms part of the general Whitehorse Copper Belt and the purpose 

of the survey was to continue previous Induced Polarization work northwards i n  an attempt 

to locate copper deposits similar to those of the copper Belt to the south of the survey grid. 



SURVEY SPECIFICATIONS 

I nstrumentation 

The equipment used for the Induced Polarization survey consisted of a pulse- 

type system using a Huntec 2.5 kilowatt transmitting system combined with a Newmont 

Type Receiver. 

The following specifications apply:- 

Current - D.C. - 2.0 seconds "current on" 
2.0 seconds "current off" 
A lternate pulses have reversed 
polarity 

Transmitter Power Available - 2.5 k Watt 

Integrating Time - 650 Milliseconds 

Delay Time From "current off I' 

to  start of integration - 450 Mil l iseconds 

Calculations 

The apparent resistivity i s  calculated by dividing the primary voltage, Vp, by the 

current, Ig, flowing between the current electrodes, C 1 and C2, and multiplying by a geo- 

metrical factor appropriate to the electrode array being used. The apparent resistivity i s  

expressed i n  ohm-meters. 

Electrode Arrays 

The electrode array used was the pole dipole array. 

I n  this system one current electrode, C 1, i s  put a large distance from the stations 

surveyed so that the other electrode, C2, can be considered as a single electrical pole unaffected 

by the potential from the C1 electrode. The potential electrodes (Q - 4 ) are maintained at a 

fixed distance from the moving current electrode C2. 



Electrode Arrays (continued) 

Distances of 200 feet and 400 feet were used for C2 - 4 , combined with a 

4 - I$ distance of 200 feet. 

Detail work on the two anomalies was carried out using a gradient arrangement in  

which the two current electrodes, C1 - C2, are maintained a large distance apart compared 

t o  the potential electrodes F, - P2 which are moved along the l ine between the current 

electrodes, 



RESULTS 

T h e  results are presented in the form of contoured plan maps of both apparent 

resistivity and chargeability a t  a scale of 1 inch = 400 feet for both electrode separations 

(Figures 4 - 7). 

The  detail work over two of the anomalies is presented as profiles (Figures 2 - 3). 
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GEOLOGY 

The property i s  located at the northern end of the "Whitehorse Copper Belt" 

which i s  approximately 17 miles long and varying from 1 mile to 3 miles i n  width. 

The Copper Belt strikes approximately north - south, and lies dircetly west of Whitehorse. 

The general geology of the area consists of a series of sedimentary rocks of 

Upper Triassic age - grey wacke, arkose, limestone, quartzite, argi l l i te and slates, which 

have been intruded and metamorphosed by an acid intrusive, varying in  compostion from a 

granite - granodiorite, forming part of the main Coast Range Intrusives. 

The copper deposits are mainly classed as contact metamorphic skarn type with 

the limestone/intrusive contact being the favoured location for the formation of this type 

of ore. 



INTERPRETATION 

An interpetation of the results i s  presented i n  Figure 8 but certain qualifications 

as described later should be considered in  conjunction with this map. 

A number of factors have made i t  very dif f icult  to be definite regarding the 

distribution of the various rock types, establishing the background values local ly and thus 

the amplitude and extent of "anomalous" areas. Normally a particular rock type would be 

expected to give a characteristic resistivity and chargeabi li ty response making i t  possible, 

provided there i s  enough kontrast between adjoining rock units, tomake the contact with 

reasonable accuracy. It i s  apparent from the geophysical results and what geology i s  known 

of the survey area that a particular rock type shows considerable variation i n  both resistivity 

and chargeability response. The changes i n  resistivity response are probably due to a combination 

of variation i n  the degree of metamorphism and local faulting. Changes i n  chargeability response 

are ~ r o b a b l ~  caused by local metamorphism combined with the introduction of secondary 

minerals i n  some local areas. 

The only rock unit i n  the survey area which could be recognized with any degree 

of certainty i s  the quartzite which has an apparent east-west strike and located near the north 

end of the grid. An interpretation of the resistivity results which are high over the q u ~ r t z i t e  

suggests that the quartzite strike i s  i n  fact west north west - east south east with the apparent 

east - west strike due to  a number of cross faults normal to  the strike. Other quartzites are 

known to occur within the survey area but do not show a similar high resistivity response and 

cannot be distinguished from the sediments. The extent of the quartzite suggests that i t  i s  cut 

off by the major faults both at the east and west ends with no direction or amount of displacement 

obvious from the results. 

The response of the diorite intrusive and the sediments i n  the area are very similar 



and the ~roposed intrusive/sediment contacts as shown on the map i s  questionable in  some placer. 

A major "contact" trend i n  a northwest - southeast direction (from Line 176N, 

25E) i s  obvious from the chargeability response and i s  different from the strike of the sediments 

just to  the north. This could be the location of the intrusive/sediments contact making a large 

area of proposed sediments, centered at the baseline - Lines 164-180, a pendant or faulted 

inl ier within the main mass of the intrusive. This change in  response could also be a feature 

within the sedimentary rocks, possibly caused by faulting or could indicate limits of a metam- 

orphosed zone. 

A number of anomalous areas have been indicated in the map and are believed to  

be caused by the introduction of secondary rocks. High values occur i n  other parts of the area 

but are considered to be caused by different lithological units within the sedimentary series. 

A l l  of the anomalous areas occur within the sedimentary rocks but close t o  the intrusive contact 

with the exception of the area near Line 188 at 31W which apparently extends into the main 

mass of the intrusive rock. 

It would not be prudent to give a relative degree of importance to the various 

anomalous area based on the present results and i f  required this may be accomplished on the basis 

of other work e. g. geochemistry. 

Detail work on two of the anomalies (Figures 2 and 3) show that the anomalous 

areas have considerable depth extent and width from a chargeable source in contrast to  the 

resistivity which shows considerable variation. 



CONCLUSIONS A N D  RECOMMENDATIONS 

The results show considerable variation i n  the chargeabil i t y  response throughout 

the survey. The response of many of the rock units in  the area i s  quite similar making i t  di f f icult  

to  define geological contacts with any accuracy. 

There isstrongjevidence for a number of faults striking i n  a north north east - 
south south west direction. 

A number of anomalous areas have been defined and i t  i s  recommended that each 

of these be dril led to  check the source of the anomaly i n  each case. The anomalies have 

considerable width and vertical dr i l l  holes at the peak response should be sufficient t o  indicate 

the materials producing the anomalies, 

O n  the basis of the geological information obtained from a dri l l ing programme, 

a re-interpretation of the present survey might prove valuable. 

Respectfully submitted, 

KENTING EXPLORATION SERVICES LIMITED 

k 
T.R. B. Dundas, M.Sc., D.I.C. 
Sr. Geophysicist 
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