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SUMMARY 

Airborne magnetic and VLF-EM surveys were c a r r i e d  out  over the  p roper t y  

owned by Avino Mines L td .  o f  Vancouver, B.C. i n  t h e  month o f  January 1988. 

The claims are  l oca ted  t o  the  no r th  o f  Carpenter Lake. Access i s  e a s i l y  

gained by a two-wheel d r i v e  vehicle. The t e r r a i n  c o n i s i s t  o f  moderate 

t o  dense con i fe rous t rees .  The purpose o f  the surveys was t o  a i d  i n  the  

mapping o f  geology as p a r t  o f  the  exp lo ra t i on  program i n  l o c a t i n g  probable 

areas o f  go ld  m ine ra l i za t i on .  

The proper ty  occurs w i t h i n  h i g h l y  a l t e r e d  and deformed sediments and volcanics 

o f  t h e  Br idge River  (Fergusson) Group. These u n i t s  have been i n t r u d e d  by 

t e r t i a r y  age porphyry dykes and s i l l s .  Both o f  these u n i t s  a re  roughly 

n o r t h  s t r i k i n g  w i t h  d ips  vary ing from east t o  west. 

I n  the  area, m i n e r a l i z a t i o n  i s  known t o  be associated w i t h  f a u l t s  o r  shear 

zones i n  contac t  with the  i n t r u s i v e  porphyry dykes o r  t h e  s t ra tog raph ic  

contac ts  w i t h  t h e  sediments and volcanics. 

The a i rborne surveys were f lown a t  about a 50 meter t e r r a i n  clearance on 

contour l i n e s  w i t h  a separat ion vary ing from 100-200 meters. The i n s t r u -  

ments used be ing a Sabre E lec t ron ics  VLF-Em p ro ton  presession magnetometer 

and a Sabre E lec ron ics  VLF-EM receiver .  The magnetic da ta  were p icked from 

the s t r i p  c h a r t s  and hand contoured. The contours were drawn on a survey 

p l a n  on which the  VLF-EM anomalies were p l o t t e d  as we l l .  



CONCLUSIONS 

1. The magnetic survey shows the en t i re  property is underlain by sediments 

and volcanics of the Bridge River Series and t e r i t i a r y  intrusives 

of porphorytic stock. 

Mineralization i n  the Gold Bridge area is  often related to  structural 

controls suchas faul ts  and shear zones. As a r e su l t ,  magnetic lows, 

which can ref lec t  these structures,  indicate important areas for 

further exploration. 

2 .  The VLF-EM survey revealed 7 multi-line conductors as well as several 

single l i ne  conductors: the majority of these conductor a re  ref lect ing 

shears, f au l t s  and contact zones, which are  important i n  the placement 

of gold bearing quartz veins. Conductor ' a '  i s  located on the eastern 

section of the survey areas; t h i s  i s  ref lect ing a cross f au l t  between 

the main Tyaughton Creek and Carpenter Lake fau l t s .  

3 .  Both the VLF-EM and magnetic surveys revealed l ineations w i t h i n  the 

survey area that  are l ikely caused by f a u l t ,  shear and/or contact 

zones. These can be important indicators of sulphide and native 

gold mineralization especially where the l ineations cross. 
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RECOMMENDATIONS 

These  a r e  as f o l l o w s :  

1. Thorough p r o p s e c t i n g  and/or g e o l o g i a l  mapping i n  a d d i t i o n  t o  what 

s o  f a r  h a s  been c a r r i e d  o u t .  T h i s  w i l l  a l s o  g r e a t l y  a i d  i n  t h e  i n t e r -  

p r e t a t i o n  o f  any geophysics  and geochemis t ry  t h a t  have been o r  may 

be c a r r i e d  o u t ,  e s p e c i a l l y  t h e  a i r b o r n e  magnet ic  s u r v e y .  

2 .  S o i l  geochemis t ry  sampling.  The t o t a l  sample  p i c k e d  up shou ld  be  

p u l v e r i z e d  and n o t  sc reened  i n  o r d e r  t o  p r e c l u d e  t h e  s c r e e n i n g  o u t  

of c o a r s e r  g o l d .  

3.  Ground VLF-EM and magnet ic  s u r v e y s  as well as p o s s i b l y  low frequency 

EM i n  s e l e c t e d  a r e a s  ( such  a s  MaxMin I1 EM sys tem) .  The VLF-EM method 

h a s  proven t o  be very u s e f u l  i n  t h i s  area f o r  d i s c o v e r i n g  gold  minera l -  

i z a t i o n ,  e s p e c i a l l y  t o g e t h e r  wi th  s o i l  sampl ing.  An induced  p o l a r -  

i z a t i o n  r e s i s t i v i t y  survey shou ld  be  c o n s i d e r e d  s i n c e  it  may w e l l  

prove t o  be one o f  t h e  b e s t  t o o l s  a v a i l a b l e  f o r  t h i s  a r e a .  

4. Trench ing  and diamond d r i l l i n g  o f  p romis ing  t a r g e t s  r e s u l t i n g  from 

t h e  above work. 



GEOPHYSICAL REPORT 

ON 

AIRBORNE MAGNETIC AND VLF-EM SURVEYS 

OVER THE 

MINTO EXT CLAIMS 

TYAUGHTON CREEK, CARPENTER LAKE AREA 

I LILLOOET MINING DIVISION 

BRITISH COLUMBIA 

INTRODUCTION AND GENERAL REMARKS 

This  r e p o r t  discusses the survey procedure, compi lat ion o f  data and the 

i n t e r p r e t a t i o n  o f  low- leve l  airborne magnetic and VLF-EM surveys ca r r i ed  

out  over the  MINTO EXT claims i n  the Tyaughton Creek, Carpenter Lake area, 

i n  January, 1988. The survey was ca r r ied  out by L loyd C. Brewer, instrument 

operator and p ro j ec t  manager, and John Kirne, navigator ,  both o f  whom are 

of Columbia Airborne Geophysical Services (1984) Ltd.  A t o t a l  o f  59.3 l i n e  

krn of a i rborne survey was done over the property and surrounding area. 

The ob jec t  o f  t he  two surveys was t o  a i d  i n  the  geo log ica l  mapping of 

l i t h o l o g y  and s t r uc tu re  f o r  the purpose o f  exp lo ra t ion  o f  the t ype  o f  go ld  

m ine ra l i za t i on  as i s  found i n  the Gold Bridge and Bralorne area. Magnetic 

surveys have espec ia l l y  been proven t o  be a good geo log ica l  mapping t oo l .  



PROPERTY AND OWNERSHIP 

The property cons is ts  o f  3 claims t o t a l l i n g  30 u n i t s  as shown on Map 2 and 

as described below. 

Claim Name /I Units Record /I Expi ry  Date 

MINT0 EXT 8 2945 Aug. 20, 1993 

MINT0 EXT 1 10 2722 Feb. 15, 1993 

MINT0 EXT 3 10 2786 Mar. 12, 1993 

The exp i ry  date shown does not take i n t o  account the surveys under d is -  

cussion as being accepted f o r  assessment c red i t s .  

The three claims are owned by Avino Mines Ltd.,  o f  Vancouver, B.C. 

LOCATION AND ACCESS 

The property i s  located on the southern f l ank  o f  Pearson Ridge, between 

Carpenter Lake and Tyaughton Creek, v ~ i t h  the edge o f  the lake  being the 

edge o f  the claims. 

The geographical coordinates are 50'55 IN l a t i t u d e  and 122'43' W longi tude.  

Access can be gained from the L i l l o o e t /  Gold Bridge road which runs along 

the south s ide o f  Carpenter Lake through the claims. The distance from 

Gold Bridge t o  the property i s  about 10 km. 



PHYSIOGRAPHY 

The property l i e s  on the southern f lank o f  Pearson Ridge i n  the P a c i f i c  

Ranges which i s  a physiographic d i v i s i o n  o f  the Coast Mountains. The 

t e r r a i n  i s ,  i n  general, steep and mountainous, w i t h  the general  slope facing 

southward towards Carpenter Lake. 

Elevat ions vary from 1,400 m a.s.1. i n  the northeast corner o f  the Minto 

Ext  claim, dropping t o  850 m a.s.1. along the edge o f  Carpenter Lake. 

The main water source would be from Carpenter Lake as w e l l  as a small  

creek running south i n t o  the Lake. 

The f o res t  cover i s  p r ima r i l y  fir and spruce, moderate i n  dens i ty  and w i th  

an undergrowth l i g h t  t o  moderate. 

HISTORY OF PREVIOUS WORK 

This h i s t o r y  i s  summarized from the Avino Mines property repor t ,  A p r i l  

1986. The c la ims were o r i g i n a l l y  staked i n  1910 and worked u n t i l  1930. 

A t  t h i s  time the property was optioned t o  the Consolidated Mining and Smelting 

Company o f  Canada Ltd.  They drove i n  three ad i t s .  Minto Gold Mines Ltd.  

took possession i n  1933 and d i d  fur ther  undergroundwork. This resu l ted  

i n  a 50 t / d  product ion i n  1934 and a 125 t / d  product ion i n  1935 & 1937. 

Pioneer Gold Mines Ltd. optioned the property i n  1941 and dropped i t  i n  

1942. The Minto Mine produced a t o t a l  o f  88,902 tons o f  ore w i t h  grades 

o f  0.20 oz/tofi Au and 0.58 oz/ton Ag. 

Surface t rench ing and d r i l l i n g  took place from 1943-45 a f t e r  the discovery 

o f  the Winter Zone. No work was done thereaf ter  u n t i l  Avino Mines & Resources 

picked up the property i n  1985, when they ca r r i ed  out  surface surveys, 

t renching and sampling. 



REGIONAL GEOLOGY 

The Bridge River d i s t r i c t  l i e s  between the plutonic and metamorphic rocks 

of the Coast Plutonic Complex and the volcanic and sedimentary rocks of 

the western margin of the Intermontaine Belt. The oldest u n i t  i n  the area 

is  the Fergusson Group (Bridge River Group), consisting mostly of chert 

w i t h  margle, s ch i s t ,  gneiss and hornsfels. It is assigned t o  the paleozoic 

by Church (1986). Overlaying the Fergusson Group i s  the Cadwallader Group 

of Upper Triassic  Age. Three formations, the Pioneer Formation, the Noel 

Formation and the Hurley Formation, oldest t o  youngest repectively, make 

up t h i s  group. The Pioneer Formation consists of greenstones including 

pillow lavas and aquagene breccia. The Noel and Hurley Formations consist 

of a r g i l l i t e  w i t h  some limestone and limey a r g i l l i t e .  

The Taylor Creek Group is  cretaceous i n  age and l i e s  above the Cadwallader 

Group. I t  is  mostly made up of coarse c l a s t i c  sedimentary rocks including 

two conglomerate beds. 

Three main igneous intrusions exist .  These are  the Bralorne d i o r i t e ( ~ a l e o z o i c ) ,  

the President ultrabasic rocks (~urassic-cretaceous) ,  and the Coast Plutonic 

Rocks (Upper Cretaceous). 

Structural ly ,  the Bridge River Distr ic t  is complex. Much d i f f icu l ty  i n  

interpretat ion is  encountered due to  deformation causing folding and widespread 

shearing and faulting. However, Cairnes (1937) has outlined the major 

s t ruc tura l  features.  

The area l i e s  i n  a syncline w i t h i n  a major an t ic l ina l  arch trending north- 

westerly. The arch corresponds dominantly with the Fergusson Group. Younger 

formations l i e  w i t h i n  the syncline. 

The general trend of formations is  northwesterly. The southern end tends 

t o  trend more to  the west while the northern end trends more northerly. 



Two systems o f  f a u l t i n g  are predominant. One system encompasses two se ts  

o f  f rac tures .  The f i r s t  s t r i k e s  a t  about 35' t o  fo rmat iona l  t rends and 

d i p s  steeply.  The second s t r i k e s  a t  o r  near ly  a t  p a r a l l e l  w i t h  t h e  form- 

a t i o n a l  t rends and d ips  accordingly. The o ther  system i s  found predominantly 

w i t h i n  the  l e a s t  competent rocks and genera l ly  has l a r g e  displacements. 

REGIONAL MINERALIZATION 

The Br idge R ive r  Min ing Camp i s  a major gold producer i n  B.C. F i v e  p r o p e r t i e s  

i n  t h e  area have achieved s i g n i f i c a n t  product ion.  These are: Congress, 

Wayside, Minto, Pioneer and Bralorne. The vast  f r a c t u r e  system may have 

acted as pathways f o r  ore-bearing so lu t i on ,  w i t h  the Coast g r a n i t i c  i n t r u s i o n s  

p r o v i d i n g  the  heat and water and poss ib ly  the  metals necessary f o r  ore 

formation. I t  has a l so  been suggested t h a t  t h e  u l t r a b a s i c  rocks were the  

source o f  t he  metals (Church, 1986 a) .  

The Bra lorne mine i s  the l a r g e s t  producer. Here the  go ld  occurs as f r e e  

go ld  i n  quartz  veins w i th  p y r i t e  and arsenopyr i te  (1-3%). The veins s t r i k e  

up t o  1,500 meters and average 1-2 meters wide. There i s  ex tens ive  hydrothermal 

carbonate a l t e r a t i o n  envelopes up t o  70 meters wide. The age o f  m i n e r a l i z a t i o n  

ranges from Upper Cretaceous t o  Lower T e r t i a r y .  

PROPERTY GEOLOGY 

B a s a l t i c  vo lcan ics  and cherty  sediments o f  th Paleozic Fergusson Group 

u n d e r l i e  the  property.  They s t r i k e  n o r t h  and d i p  steeply t o  t h e  west. 

These are i n t r u d e d  by east dipping, no r th  t r e n d i n g  porphyry dykes o f  T e r t i a r y  

age. 

Due t o  t e c t o n i c  deformation, the a r g i l l i t e s  a r e  sheared and t h e  cher ts  are 

brecciated.  The basa l ts ,  being more competent, are only m i l d l y  deformed. 

Minera l ized shear zones are of ten associated w i t h  the i n t r u s i v e  contac ts  

o f  t he  porphyry dykes or  the s t r a t i g r a p h i c  contac ts  o f  the  sediments and 

vo lcan ics  (assessment repo r t  # I  3807). 



INSTRUMENTATION AND THEORY 

a )  Magnetic Survey 

The magnetic data a r e  detected using a nuclear f r e e  precession proton 

magnetometer, manufactured by Sabre Electronic Instruments Ltd. of Burnaby, 

B.C. The magnetometer measures the t o t a l  count of the e a r t h ' s  magnetic 

f i e l d  in tens i ty  wi th  a sensi t ivi ty  of one gamma. The data a re  recorded 

on magnetic tape and 12 cm analog strip chart. 

The magnetic pat terns  obtained from a regional airborne survey a r e  direct ly  

re la ted  t o  t h e  distributionofmagnetite i n  the survey area.  However, t he  

geology cannot be deduced from isomagnetic maps by simply assuming that  

a l l  magnetic highs a r e  underlain by gabbro or ultramafic rocks, and that  

a l l  magnetic lows a r e  caused by limestone or che r t .  The problem w i t h  such 

a s impl is t ic  approach i s  that magnetite is  not uniformly d is t r ibuted  in  
any type of rock. Other problems a r i se  from the  fac t  t h a t  most geologic 
t e r r a i n s  have rocks of high susceptibil i ty superimposed on l e s s  'magnetic' 

rocks, and vice versa. Cultural features such a s  powerlines, pipelines 

and railways also complicate matters. So many variables can be involved 

t h a t  it  may be impossible to  make a s t r i c t l y  accurate analysis of the geology 

of an area from magnetic data alone. It is  preferable t o  use o ther  information 

such as  geological, photogeological and electromagnetic i n  combination 

w i t h  magnetic data t o  obtain a more accurate geological analysis .  

b) VLF-EM Survey 

A two-frequency omni-directional receiver u n i t ,  manufactured by Sabre Electronic 

Instruments Ltd., of Burnaby, B.C., was used f o r  the VLF-EM survey. The 

t ransmit ters  used a r e  NLK Arlington (Seat t le)  , Washington, operating on 

24.8 KHz, and Annapolis, Maryland, transmitting a t  21.4 KHz. These signals 

a re  used due t o  t h e i r  ideal orientation w i t h  respect t o  northwest and eastwest 

geological s t ruc tu res ,  and the i r  good signal strengths.  The measurement 

taken during the survey i s  the variation i n  the horizontal component of 

the signal strength.  



The VLF (very  Low ~ r e q u e n c y )  method uses  powerful r a d i o  t r a n s m i t t e r s  set 

up i n  va r ious  p a r t s  o f  the  world f o r  m i l i t a r y  communications. These powerful 

t r a n s m i t t e r s  can  induce  e l e c t r i c  c u r r e n t s  i n  conduct ive  b o d i e s  thousands 

of  k i l o m e t e r s  away from t h e  r a d i o  source. The induced c u r r e n t s  set up 

secondary magnet ic  f i e l d s  which can be de t ec t ed  a t  s u r f a c e  th rough  d e v i a t i o n s  

i n  t h e  normal VLF f i e l d .  The VLF method i s  inexpens ive  and can  be  a u s e f u l  

i n i t i a l  t o o l  f o r  mapping s t r u c t u r e  and prospec t ing .  S u c c e s s f u l  u s e  of  

t h e  VLF r e q u i r e s  t h a t  t h e  s t r i k e  of t h e  conductor  be i n  t h e  d i r e c t i o n  o f  

t h e  t r a n s m i t t i n g  s t a t i o n  so  t h a t  t h e  l i n e s  of magnetic f i e l d  from t h e  t r a n s -  

mitter c u t  t h e  conductor .  Thus, conductors w i th  n o r t h e a s t  t o  s o u t h e a s t  

s t r i k e s  w i l l  r espond t o  Annapolis t ransmiss ions ,  whi le  conduc to r s  s t r i k i n g  

n o r t h  t o  west w i l l  respond t o  S e a t t l e  t ransmiss ions .  Conductors  s t r i k i n g  

e a s t  t o  n o r t h e a s t  may respond t o  both s t a t i o n s ,  g i v i n g  c o i n c i d e n t  f i e l d  

s t r e n g t h  peaks.  

The theory  o f  VLF-EM i n t e r p r e t a t i o n  is  q u i t e  s imple .  Conductors a r e  l o c a t e d  
a t  f i e l d  s t r e n g t h  maxima. In  t h e  Gold Bridge a r e a ,  one may assume t h a t  

a S e a t t l e  f i e l d  s t r e n g t h  peak r ep resen t s  a conductor  w i th  a g e n e r a l l y  n o r t h  

t r e n d ,  and a Annapolis  peak w i l l  be a conductor wi th  an  eas t -wes t  t r end .  

Th i s ,  o f  c o u r s e ,  o n l y  app l i e s  t o  conductors w i th  c l e a r l y  l i n e a r  t r e n d s  

and cannot  b e  assumed f o r  s i n g l e  l i n e  anomalies. 

I t  is  imposs ib le  t o  determine t h e  q u a l i t y  o f  conductors  w i th  any r e l i a b i l i t y ,  

u s i n g  f i e l d  s t r e n g t h  da t a  alone.  The ques t ion  o f  l i n e a r i t y  i s  i n  doubt 

i f  t h e  conductor  does  not appear t o  c r o s s  t h e  a d j a c e n t  f l i g h t  l i n e s .  The 

r e l a t i v e l y  h i g h  frequencey r e s u l t s  i n  a mu l t i t ude  o f  anomalies  from unwanted 

s o u r c e s  such as swamps, c reeks  and c u l t u r a l  d e b r i s .  However, t h e  same 

c h a r a c t e r i s t i c  a l s o  r e s u l t s  i n  t h e  de t ec t ion  o f  poor conductors  such a s  

f a u l t s ,  s h e a r  zones ,  and rock con tac t s ,  making t h e  VLF-EM a powerful  mapping 

t o o l .  

The i n t e r p r e t i v e  technique r equ i r e s  information from magnetic su rveys ,  

a i r  photo a n a l y s e s ,  and ground t r a v e r s e s  t o  a i d  i n  d i s c r i m i n a t i o n  between 

impor tan t  and unwanted anomalies. Even armed wi th  t h i s  i n fo rma t ion  t h e  

i n t e r p r e t e r  c a n  e a s i l y  be misled. 



SURVEY PROCEDURES 

A two meter b i r d  was f i t t e d  with a magnetometer c o i l  and 2 omni-directional 

EM receivers and towed beneath the hel icopter on a 10 meter cable. The 

t e r r a i n  clearance f o r  the b i r d  was 50 m. 

The surveys were contour flown a t  a l i n e  spacingvarying from 100 t o  200 

m. Navigation was visual ,  using 1:50,000 scale maps blown up t o  1:10,000. 

The a i r c r a f t  used t o  conduct t h i s  survey was a B e l l  206 Jet Ranger, owned 

and operated by Bob Holt. Airspeed was a constant 60 kph so t h a t  creek 

va l leys  and canyons were penetrated thoroughly. The slow airspeed provided 

safe ly ,  de ta i led  coverage o f  boxed-in areas, and consistency o f  data re t r i eva l ,  

which i s  c r i t i c a l  i n  rdgged terra in.  

The number o f  l i n e  km flown covering the area as shown on Map 3 i s  53.9. 

I have over 7 years o f  experience i n  conducting ae r ia l  magnetic and electro- 

magnetic surveys from f ixed and rotary wing a i r c r a f t ,  under a l l  types o f  

t e r r a i n  condit ions. 

DATA REDUCTION AND COMPILATION 

The observant magnetic t o t a l  f i e l d  was recorded on analogue s t r i p  charts. 

These were played back together with audio recordings containing f i d u c i a l  

markers, and the f i duc ia l  markers were transferred t o  the s t r i p  charts. 

The f i d u c i a l  markers were i den t i f i ed  with topographic features along the 

f l i g h t  l ines .  

The magnetic data were taken from the s t r i p  charts and plot ted. I t  was 

then contoured a t  a 100 gamma in te rva l  onto Map 3 a t  a scale of 1:10,000 

(1 cm = 100 M). 



The VLF-EM anomalies were taken from the s t r i p  char ts  and p l o t t e d  on Map 

3 w i t h  the magnetic contours. For each anomaly, a heavy l i n e  along the 

f l i g h t  l i n e  was drawn showing i t s  half-width. An I S '  o r  an ' A '  designated 

the  anomaly as being from the Seat t le  t ransmi t te r  o r  the  Annapolis t ransmi t ter .  

A quest ion mark on the  anomaly ind icates  t ha t  i t  cou ld  be caused by t e r r a i n .  

The survey area was somewhat rugged causing numerous VLF-EM anomalous responses 

most o f  which was e a s i l y  sor ted out as being caused by t e r r a i n .  However, 

some were d i f f i c u l t  t o  so r t  out and they were the re fo re  p l o t t e d  w i t h  a 

quest ion mark. 

Strong anomalies were p l o t t ed  w i th  exclamation marks, and anomalies wi thout  

any marks i nd i ca ted  average responses. Other symbols are expla ined on 

the  sheets. 

DISCUSSION OF RESULTS 

a. ) Magnetics 

The magnetic f i e l d  over the e n t i r e  survey area i s  r e l a t i v e l y  qu ie t .  The 

f i e l d  ranges from a low of 800 gammas on the Minto Ext  c la im on the south 

eastern edge o f  the survey area t o  1,900 gammas j u s t  o f f  the western edge 

of the Minto Ext. # I  claim. The background f o r  the survey would appear 

t o  be 1,100-1,200 gammas. 

The magnetic anomalies o f  less  than 1,200 gammas co r re l a te  c l ose l y  w i th  

the undivided sediments and volcanics o f  the Bridge River  (Fergusson) Group, 

w i t h  the higher values most l i k e l y  r e f l e c t i n g  the volcanic segments w i t h i n  

t h i s  group. 

Areas w i th  a magnetic amplitude o f  greater than 1,200 gammas i smos t  l i k e l y  

r e f l e c t i n g  b a s a l t i c  andporphyr i t i c  dykes and s i l l s  which are known t o  in t rude  

the Bridge River  Group. This phenomenon occurs a t  the south western corner 

of the survey area where the highest magnetic values are observed. 

There are several  other areas o f  magnetic disturbances, al though of lower 



amplitude, w i t h i n  the survey area. These are possibly ref lect ing prophritic 

dykes and sills which have not fully intruded the Bridge River Group rocks. 

Magnetic lows often occur along creek valleys, and/or areas of low topo- 

graphy. The reasons for t h i s  are as follows: 

1. Valleys almost always contain deeper overburden which means the detecting 

element i s  further from the bedrock causing the magnetic f ie ld .  

2. If  the survey is flown across the valley or gully, then the detecting 

element is  also further from the bedrock. 

3 .  G u l l y s  and valleys are often caused by f au l t s  and shear zones which 

are often reflected by magnetic lows.  

b.  ) VLF-EM 

The major cause of VLF-EM anomalies, as a rule  a re  geologic s t ructure such 

as f au l t ,  shear and breccia zones. It i s  therefore logical t o  interpret  

VLF-EM anomalies to  l ikely be caused by these s t ructural  zones. Of course, 

sulphides may also be a causative source. B u t ,  i n  the wr i te r ' s  experience, 

when VLF-EM anomalies correlate w i t h  sulphide mineralization, the anomalies 

are  usually ref lect ing the structure associated w i t h  the mineralization 

rather than themineralization i t s e l f .  

There is some variation i n  intensity from one VLF-EM anomaly t o  the next. 

T h i s  is  not only due to  the conductivity of a causit ive source, but also 

the direction i t  s t r ikes  relat ive t o  the direction to  the transmitter.  

In other words, those conductors lying close to  the same direction as the 

direction of the transmitter can be picked up easier than those that  are 

lying a t  a greater angle. Depending upon i t ' s  conductivity, a conductor 

may not be picked up a t  a l l  i f  i t  is  a t  too great an angle. 



A number o f  VLF-EM conductors (or  anomalies) occur throughout the survey 

area. These have been labeled. There are a t o t a l  o f  7 main conductive 

zones w i th  numerous s ing le  l i n e  anomlaies. The zones are labe led  on F ig .  

3 using lower case l e t t e r s  ' a1  t o  ' g '  respect ively.  

Conductor ' a '  i s  drawn wi th dashed l i nes .  This occurs simply because the 

conductor was not  picked up on a l l  the f l i g h t  l i n e s .  I n  other words, when- 

ever there i s  a space w i th in  the l i n e  marking an ax is  o f  a conductor i s  

where a f l i g h t  l i n e  d i d  not respond t o  the conductor. 

As mentioned above, any VLF-EM conductor i s  i n d i c a t i v e  o f  geo log ica l  st ructure.  

However, the longer conductors are much more i nd i ca t i ve .  These inc lude 

conductors ' a '  and ' g '  where lengths vary from 1,200 t o  over 3,000 meters 

respect ive ly .  As previously mentioned, any par ts  o f  these anomalies could 

be r e f l e c t i n g  s t ruc ture .  

Conductor ' a '  i s  the longest and strongest VLF anomaly w i t h i n  the survey 

area. I t  has an a x i s  length, open a t  both ends, o f  over 3,000 meters. 

This general ly  no r t h  s t r i k i n g  conductor i s  most l i k e l y  r e f l e c t i n g  a cross 

f a u l t  r e l a ted  t o  the main Carpenter Lake f a u l t  and Tyaughton Creek f a u l t .  

I t ' s  va r iab le  s t r i k e  i l l u s t r a t e s  the complex techton ic  deformation w i t h i n  

the claims. 

Conductor ' b '  i s  a "boomerang" shaped anomaly occuring w i t h i n  the Bridge 

River Group un i t s .  I t  i s  a weak conductor w i th  a nor th  t o  northeast  s t r i k e  

leng th  o f  600 meters. 

Conductor ' c '  i s  a strong conductor occuring on the northern c la im l i n e  

o f  the Minto Ext., w i t h i n  an area o f  r e l a t i v e l y  ac t i ve  magnetics. This 

conductor i s  most l i k e l y  r e f l e c t i n g  a northeast running fault /shear zone 

associated w i t h  a po rphy r i t i c  dyke or s i l l .  

Conductor I d '  i s  a strong conductor occuring over a steep north/south f lowing 

channel on the southern edge o f  the survey. I t  i s  most l i k e l y  caused by 

a f a u l t  or  shear. 



Conductor l e t  is located immediately to the west of conductor Id ' .  I t  also 

occurs over a steep north/south flowing creek bed and ismost l ikely reflecting 

a f au l t  or shear zone. 

Conductor I f t  i s  a strong conductor occuring along the contact as defined 

by aeromagnetics between the Bridge River Group and a porphyry intrusive.  

T h i s  conductor should further investigated as it may be ref lect ing mineralization 

associated w i t h  a shear/fault and the intrusive stock. 

Conductor 'g '  i s  of major exploration in t e res t  as it agian may be reflecting 

a mineralized shear zone associated w i t h  the intrusive stock. It i s  a strong 

northerly trending anomaly w i t h  an axis length of 1,300 meters. 

There are some single  l ine  anomalies w i t h i n  the property, any of which could 

easi ly  be ref lect ing bedrock conductors associated w i t h  mineralization. 

For each anomaly, the s t r ike  of the causative source i s  unknown. 

LINEATIONS 

Lineal trends considered to  be indicative of geological s t ructure have 

been drawn on Map 3 ,  taking into account: 

i > Magnetic lows which are often caused by the magnetite w i t h i n  the 

rocks being altered by geological s t ruc t rua l  processes. 

ii) VLF-EM anomalies which more often than not are  ref lect ing structure.  

iii) Topographic depressions such as creek valleys which are usually caused 

by s t rurc ture .  

Several l ineat ions tha t  are indicative of faults and contacts have been 



mapped across the property s t r i k i n g  i n  d i f f e r e n t  d i rec t ions .  Some o r  pa r ts  

o f  the  l i nea t i ons  cor re la ted d i r e c t l y  w i th  known l i t h o l o g i c  contacts and/or 

f a u l t s .  

The l i n e a t i o n s  cross eachother on the property i n  d i f f e ren t  areas. St ruc ture  

i s  o f t en  important  f o r  the emplacement o f  m inera l i z ing  f l u i d  espec ia l l y  

where l i n e a t i o n s  cross or  i n te rsec t .  Thus, these areas may have greater 

exp lo ra t ion  i n t e r e s t .  

Respect fu l ly  submitted, 

LLOYD C. BREWER 
PRESIDENT 

COLUMBIA AIRBORNE GEOPHYSICAL 
SERVICES ( 1984 ) LTD . 

October 20, 1988 
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