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S U M M A R Y  

During the  period July 6th t o  July l3th,  1973 a 

time domain Induced Polarization (IP)  survey was carried out 

by Eagle GeophS;sics Limited f o r  Fox Geological Consultants 

Limited on a portion of the  SL mineral claim group a t  Quesnel 

Lake i n  Br i t i sh  Columbia. 

The l a t e r a l  extent of a t  l e a s t  three zones of 

disseminated sulphide mineralization has been indicated by 

strong I P  responses. 

Based on good geological, geophysical and 

geochemical correlation and encouraging assay r e su l t s  

it has been concluded that fur ther  exploration of the 

property by d r i l l i n g  is  warranted. 

. 
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1. INTRODUCTION 

During the  period July 6th t o  July l3 th ,  1973 a time domain 

Induced Polarization ( IP )  survey was carried out by Eagle Geophysics 

Limited fo r  Fox Geological Consultants Limited on a portion of the  SL 

mineral claim group located near E t c h e l l  Bay on Quesnel Lake i n  Br i t i sh  

C o l W i a .  

obtained . 
Some 8 l i n e  n S e s  of multi-separation I P  measurements were 

A t  the  time this survey was completed the  SL claim group 

comprised eighty-four (84) contiguous mineral claims Tdentified as  

follows :- 

Claim Name 

SL 1 t o  I 2  inclusive 

SL 13 t o  20 inclusive 

SL 21 t o  35 inclusive 

SL 36 

SL 37 t o  42 inclusive * 

SL 43 

SL 44 

SL 45 t o  48 inclusive 

SL 49 t o  68 inclusive 

SL 69 t o  84 inclusive 

Record Number 

67394 t o  67405 

67428 t o  67435 

67406 t o  67420 

67k22 

67436 t o  67441 

67421 

67423 

67424 t o  67427 

674.42 t o  67461 

67462 t o  67477 

A t  the  t i m e  of writ ing it is  understood tha t  some additional 

i mineral claims have been staked by Fox Geological Consultants Limited 

F- immediately adjoining the or ig ina l  84 SL mineral claims. 

. 
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1.1 Property Location 

The SL claim group is  located near Mitchell Bay on Quesnel 

Lake some 10 miles north of Horsefly, Br i t i sh  Columbia a t  l a t i t ude  

52O 281 N., and longitude I 2 l o  281 W. The southwest corner of t he  

claim block adjoins Shiko Lake. The approximate locat ion of the  

claim group is  shown i n  Figure 1. 

1.2 Property Access 

The property can be reached, by two wheel dr ive vehicle, 

on a hard surface road from Horsefly t o  Mitchell Bay. Logging spurs 

branching south from Mitchell Bay give adequate access t o  the majority 

of the  property. 

1.3 Purpose O f  The Survey 

The purpose of the  present I P  survey was t o  search f o r  and 

out l ine concentrations of disseminated sulphide mineralization known 

t o  occur within a hornblende porphyry cut t ing a multi-phased stock and 

. within adjoining volcanic breccia rocks. 

The SL claims a re  s i tuated on timbered slopes between Quesnel 

Lake t o  the  north and Antoine Lake t o  the south. Relief between Quesnel 

Lake and small rocky summits within the claimblock is  about 500 f ee t .  

Much of the  commercial timber was removed several  years ago; 

s lash  from these operations, deadfall ,  and a dense growth of underbrush 

cover much of t he  claim block. Rocky ridges and summits a re  common i n  

the  cent ra l  p a r t  of the claim block. 

rare due t o  a thick mantle of g l ac i a l  till that thickens rapidly t o  the 

Elsewhere bedrock exposures a r e  

east and north. 
- 

. 
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< 2. INSTRUMENT SPECIFICATIONS 

The I P  equipment used t o  carry out t h i s  work was  a time domain 

measuring system developed and manufactured by Huntec Limited of Toronto, 

Ontario. 

The system used f o r  this work consisted of a transmitter,  a 

motor generator and a Mark I11 receiving unit incorporating a d i g i t a l  

display readout f o r  chargeability measurements. 

The transmitter,  which provides a maximum of 10 kw D.C. t o  the  

ground, obtains i t s  power from a 10 kw, 400 cycle, 3 phase Leland a l te rna tor  

driven by an Onan gasoline engine. The t o t a l  cycle time f o r  t he  transmitter 

was  6 seconds and the  duty r a t i o  (R) was 2.0 t o  1. 

r a t e  of t he  transmitter was 2 seconds current rrON7t and 1 second current 

This means the cycling 
f 

ltOFF1l with the  pulses reversing continuously i n  polarity.  

The Mark I11 receiver presents d i g i t a l l y  four individual (M) 

values of the  decay curve a t  each s ta t ion .  

r a t i o  of (V,) divided by (V,) expressed as a percentage. 

(V,) i s  displayed separately. 

The (M) value reading i s  -the 

The quantity 

The parameters measured by t h i s  un i t  a r e  shown i n  Figure 2. 

The delay time ( td)  and the integrat ion in t e rva l  (t,) of the receiver 

define completely the measurements (Ml), (M2), (M3) and (M4). 

The delay time ( td )  may be s e t  t o  15, 30, 60, 120 or  240 m i l f i -  

seconas; similarly the  integrat ion in t e rva l  it,] may be set t o  20, 30, 

40, 50 o r  60 milliseconds. 
r 

T h i s  provides twenty-five d i f fe ren t  s e t s  of 

. 
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values f o r  each of the  four sample points (tl), (tz),  (t3) and ( t4)  of 

Figure 2. These quant i t ies  have been calculated and are  shown i n  Table 1, 

together with the  limits of integrat ion corresponding t o  each of the  

in te rva ls  (Ml), (M2), (M3) and (Mb). 

For t h i s  survey the  delay time ( td)  was fixed a t  60 milliseconds 

and the  integrat ing in t e rva l  ( t  ) a t  40 milliseconds; this gives a t o t a l  

integrat ing time (T ) of 600 milliseconds. 
P 

P 

The apparent chargeabili ty (Ma) i n  milliseconds i s  obtained 

by summing the  (M) factors ,  weighted fo r  t h e i r  individual integrat ing 

times as follows:- 

M, = tp x lo-'? L(M1 + 2M2 + 4.M3 + 8M4) milliseconds - - (1) 

The apparent r e s i s t i v i t y  ( Ca) in ohm-metres is  obtained by 

dividing (Vp) by the measured current (I ) and multiplying by a factor  

(K) which is  dependent on t h e  geometry of the  array used. 
g 

The absolute 

value of (V ) is  obtained by multiplying the  d i g i t a l  voltmeter reading 

by the  sca le  fac tor  of the input attenuator.  

P 

The chargeabi l i t ies  and r e s i s t i v i t i e s  obtained a re  called 

apparent a s  they a re  values which that portion of the  ear th  sampled 

would have i f  it were homogeneous. A s  the ear th  sampled i s  usually 

inhomogeneous, the  calculated apparent chargeabi l i t ies  and r e s i s t i v i t i e s  

are functions of t he  ac tua l  chargeabi l i t ies  and r e s i s t i v i t i e s  of the  rocks. 

The majority of geophysicists, using time domain equipment, quote 

t h e i r  apparent chargeabili ty measurements i n  units of millis.econds. This 

is an unfortunate choice of uni ts  since these units a r e  r ea l ly  mi l l ivo l t  

. 
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seconds per volt .  

and receivers using d i f fe ren t  timing and sampling sequences will yield 

d i f fe ren t  lrmillisecond't values over t h e  same orebody or  mineralized 

zone. 

transmitter cycling time, the receiver delay time, and the  receiver 

integrat ing in t e rva l  and t o t a l  integrat ing time, before making 

comparisons between data obtained with d i f fe ren t  systems. 

Therefore data obtained by d i f fe ren t  transmitters 

The in t e rp re t e r  must therefore pay special  a t ten t ion  t o  the  

I n  the  mid-1960's a good dea l  of time domain data obtained 

by Huntec Limited i n  the Highland Valley used a transmitter with a 

4 second cycle time, a duty Patio (R) of 3.0 t o  1 and a receiver with 

a fixed delay time of 15 milliseconds and a fixed t o t a l  integrat ing 

time of 400 milliseconds. Data obtained on the present survey i s  

approximately 2.3 times greater than data obtained with the above 

described system. 

equivalent t o  data obtained with standard Scintrex (Newmont type) 

equipment . 

Furthermore the  present data i s  approximately 
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The pole-dipole array was used f o r  t h i s  IP survey. With 

this array the  current electrode C 1  and the  two poten t ia l  electrodes 

P1 and P;? a r e  moved i n  unison along the  l i nes  t o  be surveyed. 

second current electrode i s  grounded an *5.nfinitett distance away, 

which is i n  f a c t  about t e n  times o r  more t h e  distance between C1 

and P1. 

The electrode separation (nx), i s  the distance between C1 and P 1  

and i s  equal t o  or  some multiple of t he  distance between P1 and P2. 

The 

The dipole length (x) is  the  distance between P1 and P2. 

With respect t o  a body of some par t icu lar  s ize ,  shape, 

depth and t rue  chargeabili ty the dipole length (x) determines 

mainly the sens i t i v i ty  of t he  array,  whereas the  electrode 

separation (nx) determines mainly the  depth of penetration of 

t he  array. 

The survey l i nes  run approximately east-west and a re  

approximately 500 f e e t  apart .  The l i n e s  were surveyed with a 

dipole length (x) equal t o  200 f e e t  and measurements of apparent 

chargeabili ty and apparent r e s i s t i v i t y  were made fo r  f i r s t  and 

second electrode separations, t h a t  is fo r  n = 1 and n = 2. 

Measurements were taken a t  200-foot s t a t i o n  intervals .  

. 
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(- 

The data obtained from the  IP survey of t he  area described 

i n  this report  are presented on four (4) maps, which a r e  folded in to  

the map pocket a t  the  end of t h i s  report .  

Map numbers E73179-1 and E73179-2 a re  contour maps of the  

apparent chargeabili ty f o r  the first (n  = 1) and second (n = 2)  

separation measurements respectively. 

milliseconds f o r  t he  first separation map and 5 milliseconds f o r  

t he  second separation map. 

The contour in t e rva l  is  10 

f- 

Map number E73179-3 and E73179-4 a r e  contour m a p  of the  

apparent r e s i s t i v i t y  f o r  the first (n = 1) and second (n = 2) 

separation measurements respectively. 

500 ohm-metres f o r  both maps. 

The contour in te rva l  i s  

All maps a re  a t  a horizontal scale  of 1 inch equals 500 

f ee t .  

. 
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3 .  DISCUSSION OF RESULTS 

Induced polarization in te rpre ta t ion  procedures have been most 

completely developed i n  s i tuat ions of mineralized horizontal layering, 

where the  electrode separations used a r e  small compared with the l a t e r a l  

extent of the  mineralized bodies. Geologically, the porphyry coppers of 

la rge  l a t e r a l  extent a r e  prac t ica l  examples where such in te rpre ta t ion  

procedures can be used t o  best advantage. 

For more confined bodies, where the electrode separations used 

a r e  often la rge  compared with the l a t e r a l  extent of the bodies themselves, 

t he  complex problem of resolving the combined ef fec ts  of depth, width, 

thickness and t r u e  chargeabili ty of such bodies, together with the physical 

character is t ics  of the overburden and country rocks have only recent ly  been 

studied i n  de t a i l .  

The in t e rp re t e r  must therefore use empirical solutions,  type curves obtained 

from theore t ica l  investigations,  plus experience gained from surveys over 

known orebodies and the  r e su l t s  of both computer and tank model studies.  

The r e su l t s  of  much of this work remain as  ye t  unpublished. 

I n  general a favourable anomaly shows a chargeability high, an 

associated r e s i s t i v i t y  low which i n  turn  produces a strong metal fac tor  

high. T h i s  s i t ua t ion  is  i d e a l  and applies more spec i f ica l ly  t o  massive 

sulphide deposits. 

r e s i s t i v i t y  produces a metal fac tor  anomaly of only moderate amplitude. 

Distinct r e s i s t i v i t y  lows having l i t t l e  or  no chargeabili ty response, but 

producing moderate amplitude metal factors  are ,  i n  the  present geological 

environment, anomaiies of considerably l e s s  i n t e re s t .  

A chargeabili ty high with l i t t l e  or  no change i n  

. 



Anomalies a re  c lass i f ied  in to  three groups: def in i te ,  probable 

and possible. T h i s  grouping is  based on the r e l a t ive  amplitudes of apparent 

Ghargeability, apparent r e s i s t i v i t y  and t o  a l e s se r  degree apparent metal 

factor.  

overa l l  anomaly pat tern and degree t o  which this pat tern may be correlated, 

Of equal importance i n  the  grouping of these anomalies is  the  

from l i n e  t o  l i ne ,  and with rock types of possible economic importance. 

Such a correlation, par t icu lar ly  fo r  weak anomalies, increases considerably 

t h e i r  a t t ract iveness  a s  potential, d r i l l i n g  targets .  

A t  the  time of wri t ing maps of apparent metal fac tor  have not 

y e t  been prepared. 

r 

3.1 GeoloRy and Mineralization 

The property is  situated i n  the  eastern pa r t  of the  Quesnel 

trough not far from i t s  eastern boundary with metamorphosed rocks of 

the  Cariboo mountains. Rocks i n  this region consist  of a thick succession 

of submarine volcanics comprising pillow andesite, agglomerate, pillow 

breccia, he te ro l i tho l ig ic  volcanic breccias (submarine slump breccias) , 
. and discontinuous carbonate horizons and several  thousand f e e t  of subareal 

volcanics consisting of leucite-bearing andesite and re la ted  flow-top 

breccias, volcanic conglomerate and sandstone, tuff ,  l ahar ic  breccia, 

and wel l  bedded sediments and limestone pebble conglomerate. 

Several synvolcanic stocks of d io r i t e ,  syenodiorite, and syenite 

occur within the  submarine volcanic sequence and represent eroded conduit 

zones fromwhich much of the  volcanic flows and breccias were erupted. 

of these 2trzi.-;c t o2 iz s  is e;l~osc.d GC the  SL c l a h  “ U G C ~ .  Xw3-i mcl 

One 

. 
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northeast f a u l t s  a r e  common, and one of these separates submarine volcanic 

units from subarea1 types near the  south end of the  claim block. 

The main fea ture  of t h e  prospect i s  a c i rcular  stock about one 

mile i n  diameter enclosed by various volcanic breccias and t u f f .  The 

stock var ies  from a marginal phase of augite d i o r i t e  that grades inward 

t o  rnonzonite and syenite.  A l a t e  pyrite-rich hornblende porphyry occupies 

t h e  cent ra l  and northern par t s  of t he  stock and appears t o  cross-cut older 

units. 

contact of the  stock. Dark brown and maroon coloured volcanic flow breccia 

and leucite-bearing andesite occupy the  southern par t  of the property and 

a r e  faul ted against  west dipping units far ther 'north.  

An inward-dipping planar fo l i a t ion  has formed along the  southeast 

T u f f  and breccia 

eas t  of the  stock dip westerly a t  50°. 

and re la ted  pillow breccia and agglomerate l i e s  immediately east  of the 

tuffs and breccias. 

An augi te  porphyry pillow lava 

Pillow structures  are  common i n  the upper par t  of 

the  augi te  porphy-ry adjacent t o  the overlying breccia. Further eas t  i s  a 

poorly sorted,  chaotic breccia consisting of volcanic c l a s t s  i n  a l i t h i c  

and c rys t a l  matrix of the same composition. Fragments a r e  subangular t o  

subrounded. Much of the  southeast pa r t  of the  property is underlain by 

an augite porphyry flow breccia consisting of grey and maroon vesicular 

fragments i n  a granular, f r i a b l e  matrix. 

Dykes of hornblende porphyry, andesite, l a t i t e ,  and syenite a r e  

abundant eas t  of the stock. 

derived from the  stock complex. 

Most s t r i k e  eas t  and northeast and a r e  undoubtedly 

Two zones of i n t e r e s t  have been outlined, an area of some 500 x 

2000 f e e t  eas t  of the stock and a large py r i t i c  zone associa'ted with the 

. 



/, 
cent ra l  hornblende porphyry. The eastern zone occurs i n  volcanic breccia 

and i n  the  upper par t  of t h e  augi te  porphyry pillow lava. 

highly a l te red  adjacent t o  the  stock where b io t i t e ,  epidote, and chlor i te ,  

and occasionally garnet have formed i n  the  breccia matrix. 

consist  predominantly of pyri te ,  which forms both disseminated aggregates 

and f rac ture  coatings. 

grained than pyr i te ,  and occurs on f rac ture  surfaces. 

copper a r e  loca l ly  v is ib le  i n  the  upper part of the  augi te  porphyry pillow 

lava and lower par t  of the volcanic breccia. 

The breccia i s  

Sulphides 

Chalcopyrite is  often associated but usually f i n e r  

Bornite and nat ive 

f 

The cent ra l  hornblende porphyry is  poorly exposed and only a 

few outcrops were available fo r  examination. 

and pyr i te  were noted i n  outcrops near the  west edge of the  unit .  

i s  abundant throughout and forms disseminated grains and fracture  coatings. 

Disseminated chalcopyrite 

Pyri te  

3.2 Induced Polarization Survey 

The apparent r e s i s t i v i t y  readings over the  I P  grid area vary 

from a few 100 ohrn-metres t o  a few 1000 ohm-metres. 

varying overburden thicknesses throughout the  area. 

correlate  any specif ic  range of r e s i s t i v i t y  values with any part icular  

rock type, mineralized o r  otherwise, i n  t h i s  f a i r l y  complex geological 

se t t ing .  

I n  par t  it r e f l e c t s  

It is d i f f i c u l t  t o  

I n  view of t h i s  metal fac tor  maps could be misleading. 

The apparent chargeabili ty readings vary from a few milliseconds 

t o  over 70 milliseconds. 

mineralized zones and the  apparent chargeabili ty responses. The following 

geological/geochemical/geophysical correlations a r e  s ignif icant  and useful 

for fur ther  exploration of the  prospect. 

Here there  is a strong correlat ion between the  

. 
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(a> The main anomaly centred j u s t  east  of the baseline with i t s  

strongest expression on l i nes  8 o t O O N  and 85i-OON i s  roughly coincident 

with a stronger section of a la rge  east-west trending geochemical (copper) 

anomaly. 

a l te red  and strongly pyrit ized. 

characterized by a strong magnetic response and the a l te red  zone, along 

the  eas t  contact of the  stock, shows a prominent magnetic anomaly some 

2000 f e e t  long and several  hundred f e e t  wide. 

c h r g e a b i l i t y  parameter) a l so  extends t o  the  south, i n  a sporadic fashion, 

A t  t h i s  locat ion the underlying volcanic breccia i s  intensely 

In  addition t o  this the breccia zone is  

The IP response (the 

f o r  a distance of approximately 2000 fee t ,  appearing t o  terminate near 

l i n e  60SOON. 

this north-south trending zone. 

A f a i r l y  strong l i nea r  r e s i s t i v i t y  low is coincident with 

Trench 2 is  approximately coincident with the ltcoreqt of t h i s  

anomaly and i s  s i tuated along the  diorite-breccia contact. Pyr i te  i s  

very abundant throughout (up t o  10% by volume) and is  associated with 

chalcopyrite and loca l ly  chalcoute. Sulphides form disseminated grains, 

c rys t a l  aggregates and f rac ture  coatings. 

5-foot chip sample, returned 0.97% copper and 3.44 ppm gold (0.10 oz./ton). 

Secondary chalcocite contributes largely to  the high copper values a t  t h i s  

Here the bes t  assay resu l t s ,  a 

. . 

location. 

which i n  turn  great ly  enhances the  exploration poten t ia l  of the  prospect. 

This suggests secondary enrichment zones within the  breccia, 

(b 1 A second anomaly located on the  eas t  end of l i nes  8 0 t 0 0 N ,  85i-OON 

and 90t00N has a strong apparent chargeabili ty response and i s  associated 

with an apparent r e s i s t i v i t y  low of moderate magnitude. 

correlates  rough& witin an Ileye1i i n  the iarge geochemicai (copperj anomaly 

T h i s  anomaly 

and i s  underlain by the favourable volcanic breccia host rock. 

. 
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(4 
qOtoON, lOOtOON and 11OK>ON has a very strong apparent chargeability 

response associated with varying apparent r e s i s t i v i t y  values caused 

mainly by variations i n  overburden thickness. The anomaly i s  la rge  

i n  both amplitude and l a t e r a l  extent and remains open t o  the north, 

south and west. 

hornblende porphyry rocks. 

however it is underlain by volcanic breccia and is close t o  a geo- 

chemical "eyelt i n  the main s o i l  anomaly and encompasses trench 5 

A th i rd  anomaly located on the  west end of l i nes  $CH-OON, 

It is known t o  be associated i n  part with py r i t i c  

I n  the extreme northwest of the area 

which contains minor amounts of copper. 

. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

From a study of the  I P  data obtained on the  survey described 

i n  this report  along with the  avai lable  geological, geochemical and 

magnetometer survey data it has been concluded that:- 

(A) The 3 major I P  responses obtained t o  date  overl ie  zones 

of disseminated sulphide mineralization. 

(B) Based on assay r e su l t s  obtained from samples taken from 

8 several  trenches on the property there  is ,  i n  general, 

a d i r ec t  r e l a t ion  between copper grade and the induced 

i 

$ 

i: polar izat ion response. 

: i f -  

I n  view of the  favourable geological, geochemical, geophysical 

and assay r e s u l t s  obtained t o  date,  it is  recommended tha t ,  a t  the end of 

t he  present f i e l d  season, these data be careful ly  compiled, correlated 

and interpreted with a view t o  select ing su i tab le  d r i l l  locations f o r  

fur ther  exploration of the  property. . 

Respectfully submitted, 

EAGLE GEOPHYSICS LIMITED, 

September 1973 

. 
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I, John Lloyd, of 575 Lucerne Place i n  the  Di s t r i c t  of North 

Vancouver, i n  the  Province of Br i t i sh  Columbia, do hereby c e r t i f y  that:- 

1. I graduated f romthe  University of Liverpool, England i n  

1960 with a B.Sc. (Hons.) i n  Plysics and Geology, Geophysics 

Option. 

2. I obtained the  Diploma of the  Imperial College of Science 

and Technology (D.I.C.), i n  Applied Geophysics from the  

Royal School of Mines, London University, i n  1961. 

3 .  I obtained the degree of M.Sc. i n  Geophysics from the Royal 

School of Mines, London University, i n  1962. 

4. I a m  a member of the  Association of Professional Engineers 

i n  the  Province of Br i t i sh  Columbia, the  Society of Explora- 

t i o n  Geophysicists of America and the European Association 

of Exploration Geophysicists. 

5. I have been pract is ing rq~ profession f o r  the  l a s t  ten years. 

6. I have no in t e re s t  o r  shares i n  any property o r  secur i t ies  of 

Fox Geological Consultants Limited nor do I expect t o  receive 

anye 

Jolm Uo,yd, P. &g. 

. 
Vancouver, Be C. 

September 1973 



(iii) 

i- 

COST OF SURVEY 

Eagle Geophysics Limited provided the  geophysical crew, 

the  I P  equipment and a 4 x 4 crewcab on a per diem basis.  

report  writ ing was provided a t  an additional cost. 

for the  f i e l d  work were $4,255.37 and fo r  the  o f f i ce  work $225.00. 

Therefore the  t o t a l  cost of a l l  services provided by Eagle Geophysics 

Limited was $4,480.37. 

The 

The charges 

. 
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Eagle Geophysics Limited provided the  following personnel 

t o  complete the f i e l d  work and report  wri t ing of the I P  survey described 

i n  t h i s  report:- 

Name - Occupation Dates 

J. 'Lloyd Geophysicist Eagle Geophysics Ltd. July 5 t o  July U, 
575 Lucerne Place, 1973 
North Vancouver, B.C. Sept. 19,  20, 1973 

L. D. Brydle Geophysicist ?? July 5 t o  July U, 
1973 

D. S. Coote Geophysicist ?t 

r T. Pickard Helper ?t Jully 5 t o  July 14, 
1973 

D. Chantler Helper 

Mrs. A. Appel Secretary 

t? 

tt 

July 5 to  July 14, 
1973 

Sept. 20, 1973 

Drafting of the  f i n a l  I P  maps was carried out by Fox Geological 

Consultants Limited i n  Kamloops, Br i t i sh  Columbia. 










