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2. INSTRUMENT SPECIFICATIONS 







Table 1 

S .  -- t i n e  i n  mi l l i s econds  from t u r n  o f f  a t  which i n t e g r a t i o n  commences. 

E - t ime i n  mi l l i s econds  from t u r n  off a t  which i n t e g r a t i o n  ceases. 

M -- the n i d  point between S and  E .  
-- 

---I --- 



The chargeabi l i t ies  and r e s i s t i v i t i e s  obtained a r e  ca l led  apparent 
I 

as  they a r e  values which t h a t  port ion of t he  ea r th  sampled would have i f  it 

were homogeneous. A s  t h e  ear th  sampled i s  usually inhomogeneous, t h e  

calculated apparent chargeabi l i t ies  and r e s i s t i v i t i e s  a r e  functions of 

t h e  a c t u a 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 chargeabil i ty measurements i n  units of milliseconds. This i s  

an unfortunate choice of units s ince  these  uni ts  a r e  r e a l l y  m i l l i vo l t  seconds 

per vo l t .  Therefore data obtained by d i f f e r en t  t ransmit ters  and receivers 

using d i f f e r en t  timing and sampling sequences w i l l  y i e ld  d i f f e r en t  "millisecond" 

0 values over t he  same orebody or mineralized zone. The i n t e rp r e t e r  must therefore  1 
pay spec i a l  a t t en t ion  t o  the t ransmit ter  cycling time, the receiver delay time, 

and t he  receiver in tegra t ing i n t e rva l  and t o t a l  in tegra t ing  time before making 

comparisons between data obtained with d i f f e r en t  systems. 

I n  t he  ear ly  19601s a good dea l  of time domain data  obtained with 

Huntec equipment i n  B r i t i sh  Columbia used a t r ansmi t t e r  wi th  a 4 second cycle I 
I 

time, a duty r a t i o  (R) of 3 t o  1 and a receiver  with a f ixed delay time of 15 

milliseconds and a f ixed t o t a l  in tegra t ing  time of 400 milliseconds. Data 

obtained with the present Huntec equipment used on t h i s  survey i s  numerically 

2.3 times greater  than data obtained with the  e a r l i e r  system described above. 

This of course only holds t r u e  f o r  t h e  sampling parameters se lected fo r  t h i s  

pa r t i cu l a r  survey. Furthermore the  present  data  is  approximately equivalent 

0 numerically t o  data obtained with standard Newmont equipment presently manufactured 

and operated by Scint rex Limited. 



The ground magnetometer and IP  surveys were carr ied out on cut 

and chained compass l ines .  A l l  cross l i n e s  run approximately east-west. 

On the  northern par t  of the  g r id ,  t he  de ta i l ed  area,  t he  cross l i ne s  a r e  

approximately 4.00 f e e t  apart  and were turned off  a t  r i gh t  angles from a 

t r a n s i t  baseline a t  100X)OE. On the  southern par t  of t he  gr id ,  t h e  cross 

l i n e s  a r e  800 f e e t  apar t  and were turned off a t  r i gh t  angles from a t r a n s i t  

basel ine  a t  144A-OOE. 

3.1 The Magnetometer Survey , 

Magnetic measurements were made a t  200-foot s t a t i o n  in tervals  along 

a l l  cross l i ne s .  Corrections fo r  d iu rna l  var ia t ion  of t h e  e a r t h f s  magnetic 

0 f i e l d  were made t o  these  measurements by tying-in t o  previously established 

base s t a t i ons  a t  in te rva l s  not exceeding two hours. By surveying i n  t h i s  

manner, on days when t he  diurnal  changes a r e  small, it i s  generally possible 

t o  repeat  any reading on the  property t o  within f 20 gammas. 

3.2 The Induced Polarization Survey 

The pole-dipole array was used f o r  t h i s  IP  survey. With t h i s  

a r ray  the  current electrode C1 and t he  two po ten t ia l  electrodes P1 and P2 

a r e  moved i n  unison along the l i n e s  t o  be surveyed. The second current 
I 

electrode is grounded an " inf ini te t t  distance away, which i s  a t  l e a s t  ten  

times t he  distance between C 1  and P1, f o r  t h e  l a r g e s t  electrode separation. 
I 
I 

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

separation (nx) i s  t he  distance between C1 and P1 and i s  equal t o  or some 

0 
multiple of t he  distance between P1 and P2. 
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0 5 .  DISCUSSION OF RFSULTS 

3.1 General Remarks 

Induced polarization i n t e rp re t a t i on  procedures have been most 

completely developed i n  s i tua t ions  of mineralized hor izontal  layering, 

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

extent  of t h e  mineralized bodies. Geologically, t h e  porphyry coppers of 

l a rge  l a t e r a l  extent a r e  p r ac t i c a l  examples where such in te rpre ta t ion  

procedures can be used t o  bes t  advantage. 

For more confined bodies, where t h e  electrode separations used 

a r e  o f ten  l a rge  compared with the  l a t e r a l  extent  of t he  bodies themselves, 

t h e  complex problembf resolving the  combined e f f ec t s  of depth, width, 

0 thickness and t r u e  chargeabil i ty of such bodies, together wi th  the  physical 

charac te r i s t i cs  of t he  overburden and country rocks have only recent ly  been 

studied i n  d e t a i l .  The r e su l t s  of much of t h i s  work remain a s  ye t  unpublished. 

The i n t e rp re t e r  must theref ore use empirical solut ions ,  type curves obtained 

from theo re t i c a l  investigations,  plus experience gained from surveys over 

known orebodies and t h e  r e su l t s  of both computer and tank model s tudies .  

The sulphide content of the  underlying rocks or,  s ince  rocks containing 

magnetite, graphite o r  clay minerals frequently give  an I P  response, an equivalent 

sulphide content is  one of the  c r i t i c a l  fac to rs  t h a t  we would l i k e  t o  determine 

from I P  f i e l d  measurements. However experience has shown t h a t  t h i s  is  both 

d i f f i c u l t  and unreliable,  mainly because there  a r e  a l a rge  number of fac to rs  

which contribute t o  an IP response. These fac tors  vary considerably from one 

U geological  environment t o  another and even from one porphyry copper deposit t o  

another. An IP  response depends, a t  l e a s t ,  on t h e  following factors:- 



1. The number of pore paths t h a t  a r e  blocked by sulphide grains.  

2. The number of sulphide faces t h a t  a r e  ava i l ab le  f o r  polarizat ion.  

3 .  The absolute s i z e  of t h e  sulphide grains and the  re la t ionsh ip  of 

t h e i r  s i z e  t o  the s i z e  of t h e  ava i l ab le  pore paths. 

4. The volume content of sulphide minerals. 

5. The electrode array employed. 

6. The width, depth, thickness and s t r i k e  length of the  mineralized 

body and i ts  location r e l a t i v e  t o  the ar ray.  

7 .  The r e s i s t i v i t y  contras t  between the mineralized body and t h e  

unmineralized host rock. 

Although t he  above fac to rs  have not  ye t  been separated, some 

i n t e rp r e t e r s  have developed empirical r u l e s  f o r  making rough estimates of 

0 t h e  percent sulphides by volume contained wi thin  rocks giving anomalous I P  

responses . 

Anomalies a r e  of ten  c l a s s i f i ed  i n t o  th ree  groups: de f i n i t e ,  

probable and possible. This grouping is  based on the  r e l a t i v e  amplitudes 

of t h e  apparent chargeabil i ty and t o  a l e s s e r  degree on apparent r e s i s t i v i t y .  

Of equal importance i n  the grouping of these anomalies i s  the  overa l l  anomaly 

pa t t e rn  and t he  degree t o  which t h i s  pa t t e rn  may be corre la ted from l i n e  t o  

l i n e  and with rock types of poss ible  economic importance. Such a corre la t ion,  

pa r t i cu l a r l y  f o r  weak anomalies, increases considerably t h e i r  a t t r ac t iveness  

as  p o t en t i a l  d r i l l i n g  t a rge t s .  

5.2 Geology And Mineralization 

The claim group i s  underlain by northwesterly trending,  s teeply  

0 dipping, dark green andesi t ic  flows, breccias and t u f f s  of the  Takla group 

of Upper Tr iass ic  - Lower Jurass ic  age. Minor stocks and s i l ls  of monzonitic 



[ 
- U c -  

0 composition in t rude the  Takla group rocks i n  t h e  v i c i n i t y  of some old 

workings on Vega Creek; here andesi tes  exposed i n  an  a d i t  contain s izab le  

fragments of monzonite. Minor interbeds of a r g i l l i t  e have been observed, 

f o s s i l s  from which indicate  a Lower Jurass ic  age. 

A major shear or  f a u l t  zone s t r i k i n g  N 15' W and dipping 65O SW 

crosses t h e  claim group several  hundred f e e t  west of the  ad i t .  This zone 

can be t raced f o r  several  miles southeast  of Vega Creek. It i s  characterized 

by in tense  shearing and a l t e r a t i o n  of t h e  andesi tes  t o  anker i t i c  carbonates 

across a width of about 200 f e e t .  

Three di rect ions  of f au l t i ng  and shearing have been observed i n  

t h e  underground workings. These s t r i k e  approximately N l S O  E, N 65' E and 

0 
N 75' W respectively,  with f a u l t  planes spaced a t  i n t e rva l s  of about 20 f ee t .  

The main gold-copper showings, a s  exposed i n  t he  underground workings, 

cons i s t  of chalcopyrite, py r i t e  and minor born i te ,  e i t he r  disseminated through 

the  andesi te  breccia or  concentrated along c a l c i t e  s t r i nge r s  t h a t  l i e  along 

f r ac tu r e  planes. No sulphides were seen along t h e  f a u l t s ,  which a r e  apparently 

post  mineralizat ion.  

3 The Ma~netometer Results 

The ground magnetic data  over those pa r t s  of t he  g r id  area  surveyed 

i s  i n  good agreement with the low l e v e l  airborne magnetic data  obtained during 

t he  spr ing of 1974. 

Where wel l  exposed rock un i t s  exhibi t  d i s t i n c t  magnetic pat terns  

o r  s ignatures ,  exbrapolation i n t o  areas of sparse  outcrop can lead t o  successful  

0 de l inea t ion  and sometimes t o  r e l i a b l e  i den t i f i c a t i on  of t h e  major magnetic rock 
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0 units underlying the area surveyed. T h i s  claim group i s  largely overburden 

covered, and although the delineation of d i s t i n c t  magnetic rock units i s  

f a i r l y  clear  the ident i f icat ion of these same rock units,  presumably 

intrusive stocks or dykes and volcanic rocks, is  open t o  conjecture. 

Three well defined magnetic anomalies have been outlined on the 

northern (detailed) par t  of the grid, and two similar magnetic anomalies or 

zones have been outlined on the southern part  of the grid. These anomalies 

which probably represent similar magnetic rock units have the following 

common characteristics :- 

1. They align themselves closely with the s t ruc tura l  or geological 

"grain" of the underlying rocks, being several thousand fee t  long 

and a few hundred fee t  wide. 

0 
2.  They have a f a i r l y  low but uniform magnetic response, varying 

from about 500 t o  1500 gammas above background. 

3. They have sharp magnetic contacts and simple magnetic patterns. 

This indicates, providing the depth of bur ia l  is  only overburden 

cover, t ha t  these rocks contain a f a i r l y  uniform dis t r ibut ion  of 

magnetic minerals and have simple steep-sided geometrical shapes. 

4. There i s  no evidence of zoning within the individual magnetic 

anomalies themselves, 

5. There is, i n  general, a d i s t inc t  lack of I P  response over these 

magnetic anomalies. 

0 
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0 Along a r idge top i n  t h e  v i c in i t y  of 292+00N and 149+00E, andesite 

agglomerates containing copper mineralization were observed, along with a 

l e s se r  number of syen i t i c  dykes. These rocks l i e  d i r ec t l y  beneath a wel l  

defined magnetic high. 

5.4 The Induced Polarization Results 

The apparent r e s i s t i v i t y  readings over t h e  IF grid  area vary from 

l e s s  than 100 ohm-metres t o  s l i g h t l y  l e s s  than 2000 ohm-metres. These 

var ia t ions  a r e  caused by a combination of topographical ef fects ,  changes 

i n  overburden thickness and differences i n  rock types sampled. 

A broad, poorly defined apparent r e s i s t i v i t y  low, a few hundred 

f e e t  e a s t  of the  100X)OE baseline, running approximately north-south and 

extending from l i n e  328+00N t o  l i n e  392+00N has been interpreted t o  represent 

0 t he  known f a u l t  zone which crosses t he  claim group. 

The apparent chargeabil i ty readings vary from a background of l e s s  

than 15 milliseconds t o  over 40 milliseconds i n  ce r t a in  anomalous zones on 

t h e  northern par t  of the  grid,  and similarly from l e s s  than 5 milliseconds 

t o  over 30 milliseconds on t h e  southern pa r t  of t he  gr id .  

A s e r i e s  of f a i r l y  l i n e a r  apparent chargeabil i ty anomalies, usually 

g rea te r  than 20 milliseconds, extends from l i n e  328+00N t o  l i n e  392+00N on 

t he  west s i de  of t h e  major f a u l t  zone, mainly west of the  100+00E baseline. 

They have no magnetic response and may be caused by py r i t e  mineralization i n  

a r g i l l i t e s .  

A strong apparent chargeabil i ty anomaly, c l ea r ly  outl ined by t h e  

0 20 millisecond contour has been located i n  t h e  cen t ra l  area  on t h e  northern 

p a r t  of t h e  gr id ,  and probably l i e s  t o  the  ea s t  of t he  major f a u l t  zone. The 
























