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i) Survey Spec i f ica t ions  

Induced Polarization (IP), r e s i s t i v i t y  and magnetic surveys  on t h e  Raven and 

Porphyry g r ids  took place during t h e  per iod Ju ly  16,1991 t o  August 17,1991 under 

t h e  d i r ec t ion  of Grant D. Lockhart, geophysicis t .  A t o t a l  of 89.1 l i n e  kilometres 

of I P  / r e s i s t i v i t y  d a t a  (25.75 km on Raven, 63.35 km on Porphyry) and 88.1 l i n e  

kilometres of magnetic d a t a  (25.975 km on Raven, 62.125 km on Porphyry) w e r e  

acquired. In t h e  case of t h e  Porphyry Grid, t h e  I P / r e s i s t i v i t y  s t a t i o n  spacing 

was not  cor rec ted  for t h e  e f f e c t s  of topography, while t h e  magnetic d a t a  w a s  

col lected on horizontally c o r r e c t  s t a t ions .  

The  I P / r e s i s t i v i t y  surveys were c a r r i e d  o u t  using t h e  pole - dipole  a r r a y  with 

an in te r -e lec t rode  spacing of 50 meters along t h e  slope. The moving c u r r e n t  

e lec t rode  w a s  loca ted  t o  t h e  sou th  of t h e  p o t e n t i a l  e lec t rode  pair .  Four d ipole  

separa t ions  (n=1-4) were recorded during t h e  surveys. Total f i e l d  magnetic 

measurementswere madeathor izonta l lycor rec t12 .5meter in te rva lsonthesame 

gr id  l i nes  used f o r  t h e  I P / r e s i s t i v i t y  survey. 

ii) Instrument Spec i f ica t ions  

The I P  / r e s i s t i v i t y  measurements were made using an EDA Model IP-6 s i x  channel 

t i m e  domain r ece ive r  set t o  "mode 2" whereby a delay t i m e  (TD = 120 milliseconds) 

is followed by 10 measurement windows of equal  width ( t d  = 90 milliseconds), 
yielding a t o t a l  i n t e g r a t i o n  t i m e  of 900 milliseconds. The s ignal  used t o  make t h e  

measurements w a s  provided by a Phoenix Model IPT-1 t r a n s m i t t e r  producing a 2 
second on / 2 second off  square  wave of a l t e r n a t i n g  p o l a r i t i e s  powered by a 2.0 

k i lowat t  motor genera tor  set. I P  effects were recorded as chargeabi l i ty  i n  

milliseconds while appa ren t  r e s i s t i v i t y  values  were normalized i n  u n i t s  of ohm- 

meters. 

A GEM Systems Model GSM-19 Overhauser magnetometer was employed t o  collect t h e  

t o t a l  f i e l d  magnetic d a t a  along t h e  g r id  l i nes  while an EDA Model PPM-375 

magne tomete r r eco rded themagne t i c f i e lda t thebases t a t ion .At theendofeach  

day, t h e  recorded base s t a t i o n  d a t a  w e r e  combined with t h e  f i e l d  readings t o  

co r rec t  f o r  d iurna l  v a r i a t i o n s  i n  t h e  ear th ' s  magnetic f ie ld .  



iii) D a t a  Presentation 

The I P  / r e s i s t i v i t y  results are s h o w n  on t h e  f o l l o w i n g  data plots i n  pseudo- 

sect-ion f o r m a t :  
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6100E 50 m e t e r s  4300N - 6500N 2200 meters 
6200E 50 meters 4350N - 6400N 2050 meters 
6300E 50 meters 4300N - 6400N 2050 meters 
6400E 50 meters 4300N - 6350s 2050 meters 

Also included with t h i s  r e p o r t  are contoured, 1:5000 scale plan m a p  (PLAN: MRAVIP 

f o r  Raven and PLAN:MPORIP f o r  Porphyry) p r e s e n t a t i o n s o f t h e l 0 - p o i n t  Fraser- 

f i l t e r e d  chargeabi l i ty  values which include t h e  1P in te rp re t a t ions .The  Fraser 

f i l t e r  involves ca lcu la t ing  an average value f o r  each d ipole  sepa ra t ion  using 

one n = l  value, two n=2 values, t h r e e  n=3 values  and f o u r  n=4 values. These 

intermediate  r e s u l t s  are then  f u r t h e r  averaged t o  yield one number which can 

be contoured i n  plan view. The strong, moderate and weak I P  anomalies are 

indica ted  by bars  i n  t h e  manner shown on t h e  p l an  map legend a s  w e l l  as on t h e  

pseudo-sections. These bars  represent  t h e  su r face  pro jec t ion  of t h e  anomalous 

zones i n t e r p r e t e d  from t h e  t r a n s m i t t e r  and rece iver  loca t ions  when t h e  

anomalous values were measured. The contoured, 10-point Fraser - f i l t e red  

r e s i s t i v i t y  d a t a  a r e  i l l u s t r a t e d  on t h e  L5000 scale plan maps labelled PLAN: 

MRAVRES and PLAN: MPORRES (Raven g r i d  and Porphyry g r id  respectively).  Posted, 

contoured t o t a l  f i e l d  magnetic r e s u l t s  are i l l u s t r a t e d  by 1:5000 scale maps 

labelled PLAN MRAVMAG and PLAN: MPORMAG (Raven and Porphyry respectively).  

iv) Discussion of R e s u l t s  

Raven Grid 

For t h i s  discussion, t h e  reader  is re fe r r ed  t o  t h e  i n t e r p r e t i v e  plan map labelled 

MRAVIP. The I P  and r e s i s t i v i t y  survey d a t a  co l lec ted  over  t h e  Raven Grid are 

thought  t o  r e f l e c t  t h e  presenceof  a sulphide system whichencompassesmostof 

t h e  present geophysical grid. 

Themostdominantfeatureobservedwithinthesystemisanorthwest-southeast 

s t r i k i n g  zone of high chargeabi l i ty  measurements loca ted  i n  t h e  middle - t o  - 
southern sec t ion  of t h e  survey grid.  The approximate c e n t r e  of t h i s  zone also 

coincides  with moderately anomalous magnetic measurements. Generally speaking, 

t h e  apparent  r e s i s t i v i t y  measurements recorded wi th in  t h e  zone a r e  

inconclusive. The depth  t o  t h e  top of t h e  material responsible f o r  t h e  high 

magnitude I P  e f f e c t s  which charac te r ize  t h e  zone is es t imated  t o  be within 50 

meters of surface.  It is t h e  authors '  understanding t h a t  t h r e e  diamond dr i l lholes  
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collared within t h i s  f e a t u r e  ( i l l u s t r a t e d  on plan map XRAVIP)  encountered 

s ign i f i can t  amounts of py r i t e .  

North of t h e  zone discussed above, and para l le l  t.o it, is another  more l e n t i c u l a r  

s h a p e d f e a t u r e i n c l u d e d w i t h i n t h e l a r g e r s c a l e s u l p h i d e s y s t e m i n t e r p r e t e d t o  

be present.  I t  is t y p i f i e d  by moderate - t o  - high magnitude I P  e f f e c t s  as w e l l  

as a weak, b u t  c lear ly  discernable,  magnetic high. Again, t h e  r e s i s t i v i t y  d a t a  

col lected i n  t h e  area is not  conclusive b u t  it i s  noted t h a t  t h e  southeas te rn  

por t ion  of t h e  zone is coincident  with a f a i r l y  s u b s t a n t i a l  decrease i n  

magnitude of t h e  measured r e s i s t i v i t i e s .  The polarizable material's dep th  of 

bu r i a l  i n  t h i s  case is thought  t o  be wi th in  50 meters of su r face  -- similar t o  t h e  

la rger  zone loca ted  t o  t h e  south. 

Outside t h e  two zones discussed above, t h e  i n t e r p r e t e d  sulphide system 

manifests i t s e l f  as weak - t o  - moderate magnitude I P  effects. This d a t a  is 

i n d i c a t i v e  of a decrease i n  t h e  amount of polarizable material present  and/or 

a n i n c r e a s e i n i t s d e p t h o f  burial.Itshou1dbenotedthatthehighestmagnitude 
magnetic va lues reco rdeddur ing thesu rveya re loca teda t thenor thwes tco rne r  

of t h e  present  gr id ,  within an area of decreased chargeabi l i t i es .  

Porphyry Grid 

The I P  d a t a  recorded on t h i s  g r id  o u t l i n e  a very la rge  area of moderately 

anomalous t o  highly anomalous I P  effects, which appear t o  i n d i c a t e  t h e  presence 

of a la rge  su lphide  system. The i n t e r p r e t e d  e x t e n t  of t h e  source of t h e  

anomalous response, as de tec t ed  t o  t h e  approximately 100 meter dep th  l i m i t  of 

t h e  50 meter pole-dipole a r r a y  da ta ,  is i l l u s t r a t e d  on Plan: PORIP. S e t  wi th in  t h i s  

envelope, which covers  much of t h e  survey grid,  are a number of more in t ense  

zones t h a t  are discussed i n  t h e  following paragraphs. 

Zone-HighmagnitudeIPeffectsconstitutethisfeature,whichisevidentin 

t h e  northern corner  of t h e  survey grid.  Lower than  background appa ren t  

r e s i s t i v i t y  values  can be discerned co inc ident  with i n t e r e s t i n g  I P  e f f e c t s  

throughout  most of t h e  zone, po in t ing  t o  t h e  presence of more concent ra ted  

metal l ic  mineralization. Depths t o  t h e  t o p  of t h e  causa t ive  source of t h e  

geophysical response a r e  less than  50 meters. 

Zone A2 - Somewhat lower than  normal apparent  r e s i s t i v i t y  readings c o r r e l a t e  

withthemoderatelyanomalousIPmeasurementsthatconstituteZoneA2,possibly 

ind ica t ing thepresenceofs t r ingeredmeta l l icminera1iza t ion .Thesourceof the  
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w e s t e r n  p a r t  of t h e  zone may be buried a t  depths  i n  t h e  o rde r  of 50 meters, while 

t h e  e x t r e m e  eas t e rn  por t ion  does not  appear  t o  be as deeply buried. In  addi t ion ,  

a n o m a l o u s m a g n e t i c r e a d i n g s a r e n o t e d i n t h e v i c i n i t y o f t h e e a s t e r n e n d o f Z o n e  

A2. 

Zone A 3  - This I P  Zone is t h e  most i n t e r e s t i n g  f e a t u r e  de t ec t ed  by t h e  present  

survey.The high magnitude I P  r e a d i n g s t h a t  c o n s t i t u t e  Zone A3 form a roughly 

c i r c u l a r  shape, with t h e  most anomalous values  concent ra ted  i n  t h e  c e n t e r  

region, coincident  with somewhat lower t h a n  normal appa ren t  r e s i s t i v i t y  

measurements.Higherthanbackground r e s i s t i v i t y  v a l u e s f o r m a  d i s t i n c t r i n g -  

l i k e  s t r u c t u r e  within t h e  o u t e r  per iphery of t h e  I P  zone. Q u i t e  anomalous 

magnetic readings are seen t o  be closely assoc ia ted  wi th  t h e  area of highly 

anomalous I P  response. One possible source f o r  t h e  above geophysical s igna tu re  

would be disseminated metallic sulphides,  and magnetite, surrounding a c e n t r a l  

co re  region composed of more conduct ive metal l ic  mineralization, as w e l l  as 

magnetite. 

Zone A4 - Relat ively deeply buried disseminated sulphides  are i n t e r p r e t e d  t o  

underl ie  t h e  eas t e rn  corner  of t h e  geophysical g r id  area. I P  Zone A 4  is formed 

where t h i s  sulphide mater ia l  extends t o  wi th in  50 m e t e r s  of t h e  surface.  The most 

anomalous response is seen i n  t h e  d a t a  acqui red  on Line 6100E. i n  t h e  v i c i n i t y  

of S t a t ion  5600N. where moderately high magnitude I P  readings are noted. 

Apparent r e s i s t i v i t y  values are a t  background leve ls  th roughout  t h e  area. 

&meAi - This f e a t u r e  is indica ted  t o  be caused by a r e l a t i v e l y  narrow t a b u l a r  

body t h a t  underl ies  Lines 6400E and 6300E i n  t h e  region of S t a t i o n  5275N, a t  a 

depth  of less t h a n  50 meters. The source appears t o  extend t o  t h e  sou theas t  

beyond t h e  l i m i t s  of t h e  grid.  A d i s t i n c t i v e  magnetic anomaly t h a t  is coincident  

with t h e  IPzone , toge ther  w i t h a  r e s i s t i v i t y  p a t t e r n t h a t s u g g u s t s  a somewhat 

r e s i s t i v e  t a r g e t ,  p o i n t s  t o  disseminated metallic sulphides  and/or magnetite 

being present. 

M - Considerably lower than  background apparent  r e s i s t i v i t y  values  are 

de tec t ed tobec lose lyco inc iden twi th theve ryanomalous IP  measurementsthat 

form t h i s  I P  zone. Heavy concent ra t ions  of disseminated and/or s t r inge red  

metallic mineralization are t h e  most l i ke ly  cause of I P  Zone A6. Burial  depths  of 

t h e  I P  source are ind ica t ed  t o  be less t h a n  50 meters throughout  t h e  zone. 

Zone A7 - This zone is located between and i n  c lose proximity t o  I P  Zone A6 and 

I P  Zone A8. I t  is possible t h a t  a common source is present ,  with t h e  t h r e e  
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sepa ra t e  I P  zones being i n t e r p r e t e d  where t h e  polar izable  mater ia l  involved lies 

within 50 meters of t h e  surface.  Disseminated sulphides  probably g ive  rise t o  

t h e  western por t ion  of I P  Zone A7, as ind ica ted  by background leve l  apparent  

r e s i s t i v i t y  determinations; however, t h e  eas t e rn  p a r t  of t h e  t r e n d  appears  t o  

be somewhatconductive. 

Zone A8 - Strongly anomalous I P  e f f ec t s ,  combined wi th  much lower than  normal 

apparentresistivities,pointtosubstantialsulphideconcentrationsbeingthe 

causa t ive  source of t h e  southeas te rn  two t h i r d s  of t h i s  I P  zone. The 

northwesternpartoftheresponse,ontheotherhand,displaysbackgroundlevel 
r e s i s t i v i t -y  values, t oge the r  with moderately high magnitude I P  measurements. 

Depth t o  t h e  t o p  of t h e  source is generally less than  50 meters. 

v) Conclusions and Recommendations 

Raven Grid 

Induced Polar izat ion (IP), r e s i s t i v i t y  and t o t a l  f i e l d  magnetic surveys ca r r i ed  

o u t  on t h e  Raven Grid, Porphyry Creek Project,  have r e tu rned  r e s u l t s  which a r e  

i n t e r p r e t e d  t o  i n d i c a t e  t h e  presence of a su lphide  system underlying most of 

t h e  geophysical grid.  Primarily, t h e  system is charac te r ized  by anomalously high 

IPeffectsand,toalesserdegree,increasedmagneticfieldmeasurements.Within 
t h i s  system, two la rge  zones of subs t an t i a l ly  higher cha rgeab i l i t i e s  have been 

ident i f ied .  The dep th  t o  t h e  t o p  of both zones is felt t o  be wi th in  50 meters of 

sur f  ace. 

I t  recommended t h a t  f u r t h e r  I P / r e s i s t i v i t y  surveying be c a r r i e d  o u t  on gr id  

l i n e s  located both east and w e s t  of t h e  present  survey g r i d  i n  order  t o  fu l ly  

o u t l i n e  t h e  ex ten t  of t h e  i n t e r p r e t e d  su lphide  system. A t  t h a t  point ,  all 

ava i lab le  d a t a  (geological, geochemical and geophysical) should be reviewed i n  

order  t o  best  design a diamond d r i l l ho le  program t o  f u r t h e r  test t h e  sulphide 

system f o r  t h e  presence of copper/gold mineralization. 

Porphyry Grid 

The induced polar iza t ion  and r e s i s t i v i t y  survey of t h e  Porphyry Grid has a lso 

de t ec t ed  a la rge  scale sulphide system t h a t  is i n t e r p r e t e d  t o  underl ie  most of 

t h e  present  survey grid.  Se t  wi th in  t h i s  region of anomalous I P  effects a r e  a 

number of zones of even higher I P  response, which, i n  most cases, a r e  probably 

out l in ing  areas of increased sulphide content .  I P  Zone A3, i n  pa r t i cu la r ,  is of 
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i n t e r e s t  due t o  co inc ident  IPIXagnetic anomalies, which conta in  an annular  high 

r e s i s t i v i t y  zone surrounding a c e n t r a l  lower r e s i s t i v i t y  region. 

D r i l l  t e s t i n g  of IP Zone A 3  is recommended due t o  t h e  unique n a t u r e  of t h i s  

fea ture .  A l l  of t h e  o t h e r  zones of enhanced I P  e f f e c t s  a r e  possible d r i l l  t a r g e t s ,  

a s  w e l l .  However, it is recommended t h a t  a l l  o t h e r  information, such a s  geology 

and geochemistry, be cor re la ted  wi th  t h e  geophysical d a t a  p r i o r  t o  assigning 

d r i l l i ng  p r i o r i t i e s .  

It is a lso  recommended t h a t  t h e  ex is t ing  geophysical survey g r id  be expanded 

towards t h e  northwest, nor theas t ,  and sou theas t  i n  order  t o  completely de f ine  

t h e  ex ten t  of t h e  mineralized system. 

Pac i f ic  Geophysical Ltd. 

Paul A. Cartwriqht,  P.Geoph. 

Michael J. Kormier, B.Sc. 

Dated January 14, 1992. 
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vi) Personnel 

The personnel  u t i l i z e d  d u r i n g  t h e  geophys ica l  program are l isted below: 

game 
G. Lockhar t  

H. Zurloff 

D. S i n c l a i r  

8. Page 

S. M i l i a  

S. Fleming 

D. Martinson 

P. Ca r twr igh t  

M. C o r m i e r  

M.St. P i e r r e  

B. Counts 

Occupat ion  Address 

Geophys ic i s t  212-744 W. Has t ings  St .  
Vancouver, B.C. 

Technic ian  

Helper 

Helper 

Helper 

Helper 

Helper 

Geophys ic i s t  

Geophys ic i s t  

Geophys ic i s t  

Geophys ic i s t  

Date 
J u l y  16 - Aug. 17  / 91 

J u l y  16 - Aug. 14 / 91 

J u l y  16 - Aug. 17  / 91 

J u l y  16 - J u l y  25 / 91 

J u l y  16 - Aug. 17 / 91 

J u l y  16 - Aug. 17 / 91 

J u l y  29 - Aug. 14 / 91 

Jan. 21  - Jan. 24 / 92 

Dec. 16 - Dec.  20 / 91 
Jan. 6 - J a n .  8 / 92 
Jan. 23 - Jan. 24 / 92 

Dec. 16 - Dec.  20 / 91 
Jan. 2 - Jan .3  / 92 

Jan. 18 - Jan. 24 / 92 

PACIFIC GEOPHYSICAL LIMITED 

- 
Paul A. Car twr igh t ,  P.Geoph. 

D a t e d  J a n u a r y  24,1992. 
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v i i )  Statement of C o s t  

Reference: Porphyry Creek Project  

Data Acquis i t ion (Raven Grid) 

Data Acquis i t ion (Porphyry Grid) 

3 Travel Days 

Data Processing, Plot t ing,  Reproduction 

I n t e r p r e t a t i o n  and Report  Preparat ion 

5 17,462.50 

$ 39,697.50 

S 3,600.00 

$ 3,800.00 

$ 1,750.00 

Subto ta l  $ 66,310.00 

G.S.T S4.641.71 
Total  S 70,951.71 

PACIFIC GEOPHYSICAL LTD. 

Paul A. Cartwright,  P.Geoph. 

Dated January 24, 1992. 
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v i i i )  Certificate 

I, Paul A. Cartwright,  of t h e  City of Vancouver, Province of Br i t i sh  Columbia, 

do hereby c e r t i f y :  

1. I am a geophysicis t  res id ing  a t  4238 West 11th Avenue, Vancouver, Br i t i sh  

Columbia. 

2. I am a graduate  of t h e  University of Br i t i sh  Columbia, wi th  a B.Sc. degree 

(1970). 

3. I am a member of t h e  Society of Exploration Geophysicists, t h e  European 

Association of Exploration Geophysicists and t h e  Canadian Society of 

Exploration Geophysicists. 

4. I have been p rac t i c ing  my profession f o r  21 years. 

5. I a m  a Professional Geophysicist l icensed i n  t h e  Province of Alberta. 

6. I haveno d i r e c t o r i n d i r e c t i n t e r e s t , n o r d o I e x p e c t t o  r ece iveany  i n t e r e s t ,  

d i r ec t lyo r ind i r ec t ly , in thep rope r tyo r secu r i t i e so fTeckExp lo ra t ionLtd .  

o r  any a f f i l i a t e s .  

7. Permission is granted  t o  use i n  whole o r  i n  part f o r  assessment and 

q u a l i f i c a t i o n  requirements b u t  no t  f o r  adve r t i s ing  purposes. 

Dated a t  Vancouver, Br i t i sh  Columbia t h i s  24th day of January,  1992. 

PAdL A. CARTWRIGHT, P.Geoph. 
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i x )  C e r t i f i c a t e  

I, Michael J. Cormier, of t h e  City of Vancouver, Province of Br i t i sh  Columbia, 

do h e r e  by ce r t i fy :  

1. I am a geophysicis t  res iding a t  5512 Kings Road, Vancouver, Br i t i sh  Columbia. 

2. I a m  a graduate  of M c G i l l  University,  Montreal, Quebec with a B.Sc. degree 

(1981). 

3. I have been p rac t i s ing  my profession f o r  10 years. 

4. 1 have no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  nor do I expect t o  rece ive  any 

i n t e r e s t ,  d i r e c t l y  o r  ind i rec t ly ,  i n  t h e  proper ty  or s e c u r i t i e s  of Teck 

Exploration Ltd. or any a f f i l i a t e s .  

5. Permission is granted t o  use i n  whole or i n  part f o r  assessment and 

q u a l i f i c a t i o n  requirements b u t  n o t  f o r  adve r t i s ing  purposes. 

Dated a t  Vancouver, Br i t i sh  Columbia t h i s  24th day of January,  1992. 

MICHAEL J. CORMIER, B.Sc. 



1 2  

x) Certificate 

I, Grant D. Lockhart, of t h e  Ci ty  of Vancouver, Province of 

Br i t i sh  Columbia, do hereby ce r t i fy :  

L. 5 an a geophysicis t  res iding a t  301 - 2232 W e s t  5 th  Avenue, 

Vancouver,B.C. 

2. I am a graduate  of t h e  University of Br i t i sh  Columbia, with a 

B.Sc. degree (1987). 

3. I a m  a member of t h e  Society of Exploration Geophysicists, and 

t h e  Canadian Society of Exploration Geophysicists. 

4. I have been p rac t i c ing  my profession f o r  f i v e  years. 

5. I h a v e  no d i rec tor indi rec t in te res t ,nor  d o 1  e x p e c t t o  r ece iveany  i n t e r e s t ,  

d i r e c t l y  o r i n d i r e c t l y , i n t h e p r o p e r t y o r s e c u r t i e s o f T e c k  ExplorationLtd. 

o r  any affiliates. 

6. Permission is granted t o  use i n  whole o r  i n  part f o r  assessment and 

q u a l i f i c a t i o n  requirements b u t  no t  f o r  adve r t i s ing  purposes. 

Dated a t  Vancouver, Br i t i sh  Columbia t h i s  24th day of January,  1992. 

GRANT D. LocKnAzm, B.SC. 




































































































