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In February of  1989 an assessment  
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work program comprised of grid 

establishment, chain and compass survey  control,  a 12.21 kms. VLF-EH 

su rvey  keadings from t w o  s t a t i o n q  Seattle and Clnnapolis) and a 4-83 

kms. 'test' magnetometer survey w a s  conducted on t h e  Quar tz  Reef 

property. The property is located on the west s ide  of Okanagan Lake, 

immediately sou th  of t h e  l o w e r  r eaches  of Whiternan Creek. 

The object of t h e  program w a s  t o  d e t e c t  geologic s t r u c t u r e  and/or 

lithology underlying the property; and to  thereby assist in  mapping 

proper ty  geology. 

The primary t a r g e t  on t h e  proper ty  is gold/silver mineralization 

r e l a t e d  t o  epithekmal a l t e r a t i on  zones occuring in  and adjacent  to 

fe ldspar  porphyry dykes and assoc ia ted  shear / fau l t  s t ruc tu re s .  

This r e p o r t  ha s  been compiled to  m e e t  assessment  requirements and is 

intended only f o r  t h a t  purpose, 

CONCLUSIONS AND REGOMHENDATIONS: 

The program conducted w a s  success fu l  in determining that: 

1, The mineral claims comprising t h e  proper ty  f o r m  a 

contiguous group with no apparent  in te rna l  f r ac t ions  (subject to  t h e  

accuracy limitations o+ chain and campass), The c l a i m  map (Figure 2) 

and t h e  compilation map (Map #4) show t h e  configuration and location 

of. the mineral claims. The c l a i m  map a s  available a t  t h e  mining 

r eco rds  of+ice in Vernon does  no t  accurate ly  show t h e  claims a s  they  

e x i s t  on the ground and should be  changed. 

2. The magnetometer survey a s  conducted appears  t o  have been 

success fu l  in detecting fe ldspar  porphyry dykes and/or r e l a t ed  

s t ruc tu re s .  In t h e  vicinity of t h e  known mineralized showings t h e r e  

is a close spacial  relat ionship between fe ldspar  porphyry dykes and 

epithermal a l t e r a t i on  and mineralization (it remains uncertain whether 

t h e r e  is a d i rec t  genetic relationship). 
l i  
kd' 
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3. The VLF-EM su rveys  w e r e  success.Fu1 in detect ing numerous 

anomalous zones  which appear to relate t o  s t r u c t u r e  and/or fe ldspar  

0 porphyry dykes and possibly to addit ional  zones of  epithermal 

alteration/mineralization. The VLF-EM s u r v e y s  also appear to  have 

determined t h a t  a t  least t w o  c ro s s - cu t t i ng  f a u l t  zones e x i s t  on t h e  

property. 

These  north-westerly t o  nwth -ea s t e r l y  trending s h e a r l f a u l t  s t r u c t u r e s  

and dyke/shear sys tems should be ca re fu l ly  and 5ystecaatically checked 

for mineralized zones s i m i l a r  t o  those exis t ing f u r t h e r  east on t h i s  

p roper ty  and on the i n s e t  White c l a i m  @ar t i cu la r ly  Zones A, 8, C and 
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2. The VLF-EPl survey  should also be extended and were 

neces sa ry  interspaced to, cover t h e  s a m e  ground. Both Seattle and 

0 Annapolis s t a t i o n s  should be  read 

3. Detailed geological mapping should be conducted over  t h e  

e n t i r e  property. In particular,  mapping and sampling should be 

conducted in anomalous a r e a s  to assist t h e  in te rpre ta t ion  of t h e  

geophysical surveys. 

4, A t  least s o m e  backhoe trenching w i l l  be required t o  

f a c i l i t a t e  geological mapping and sampling; 

5. A test geochem survey  should be  conducted The samples 

should not  be screened; bu t  ins tead  t h e  whole sample should be 

pulverized. Analyze samples f o r  gold in  addition to a t  least s ix  

o t h e r  e l e m e n t s ,  Gold analyses  must be  done by fire assay/AA 

techniques, no t  s t r i c t l y  by acid digestion. A minimum of s ix  I.C.P. 

ana lyses  (run f o r  Ag, Fl, Nn, Bi, A s  & Sb) should also be conducted. 

Such a program should be success fu l  in detecting zones of favaurable 

t r a c e  element mineralization and possibly goldlsi lver mineralization 

i f  any occurs  near  surface. 

6. Upon deliniating specif ic  t a r g e t  areas, a deta i led 

1.P.fResistivity survey (minimum 6 l eve l s  a t  30 m e t e r  separat ions)  

should be conducted in order  to define drill t a r g e t s ,  

7. E::treme c a r e  must b e  taken when drilling t o  ensure  maximum 

core recovery; epithermal veins are commonly comprised in p a r t  of 

"50fta1 minerals which can be eas i ly  ground. U s e  only la rge  diameter 

(NQ or la rger )  equipment and f a c e  discharge bits. 
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INTRODUCTION: 

During t h e  period from February 3, 1989 t o  February 17, 1989 an 

exploration progam was conducted on Sob #I to #6 and t h e  Quar tz  R e e f  . 

mineral claims which forms p a r t  of t h e  Whiteman Group of claims, REEF 

PROPERTY owned by Keefer Resources Inc., a Vancouver, Bri t ish Columbia 

based r e sou rce  development company. This work program w a s  performed 

by, or under t h e  direction of Y-H Technical Serv ices  Ltd-, Vernon, 

3-C,. This r e p o r t  ha s  been prepared f o r  assessment  work purposes in 

o rder  to qualify t h e  Statement of Work f i led  on February 17, 1989 

M.R. 1000034). 

During t h i s  program a total of "14 kilometers of grid was establ ished 

o v e r  which "12.2 kms, of VLF-EM and 4.8 kms  of magnetic su rveys  w e r e  

conducted. CMditional chain and compass w o r k  w a s  done t o  es tab l i sh  

con t ro l s  f o r  a property base  map r e l a t i v e  to  t h e  LCP of t h e  Quar tz  

Reef mineral claim. 

The ob jec t ives  of t h i s  program w e r e  to: 

L Determine t h e  or ienta t ion of geologic lithological 

andlor s t r u c t u r a l  t r e n d s  occuring on t h e  property 

as r igh t  be deliniated by VLF-EN and magnetometer 

surveys; 

2. Locate  VLF-EN conductors which might relate 

to a l te ra t ion  and/or mineralization and to 

determing t a r g e t s  f w  f u r t h e r  exploration; 

3. Locate magnetic anomalies t h a t  might relate to 

a l t e r a t i on  and/or mineralization and t o  

determining t a r g e t s  f o r  f u r t h e r  exploration; 
? 

4. T o  es tabl ish  a ground control  su rvey  and base  

map of t h i s  portion of t h e  property. 

The program as conducted w a s  success fu l  in  providing indications of 

t h e  major s t r u c t u r a l  controls  on t h e  proper ty  and in so doing has  

provided t a r g e t  a r e a s  for f u r t h e r  exploration work. The claim 

locat ions  w e r e  found to f o r m  a contiguous block a s  shown on t h e  c l a i m  

map herein contained r a t h e r  than a s  shown on t h e  cu r r en t  government 

i s sued  c l a i m  maps. 
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PROPERTY: 
The property  cons i s t s  of one U) 20 uni t  four-post, modified grid 1 

\ /' 
claim and twenty-four (24) two-post c l a i m s .  However, a t w o  (2) uni t  I 
modified grid claim ( the  White mineral claim), held by o the r  owners; 

holds t h e  mineral r ights  to  a cen t ra l  p a r t  of t h e  four-post c l a i m  and 
p a r t  of  s eve ra l  two-post c l a i m s ;  forming p a r t  of  t h e  group. These 
c l a i m s  form a contiguous unit and have been grouped Whiteman Group, 

da ted  February 17, 1989) as provided f o r  under Section 28 of t h e  

mineral act ,  1 

Claim N a m e  Record No, Expi r v  D a t e  

Quar t z  Reef (20 u n i t s )  1691 Feb. 20, 1990 

R e e +  1 (1 u n i t )  1542 J u l y  8, 1989 

R e e f  2 (1 u n i t )  1543 J u l y  8, 1989 

Reef 3 (1 u n i t )  1544 J u l y  8, 1989 

Reef 4 (1 u n i t )  1 5 4 5  J u l y  8, 1989 

Reef 5 (1 u n i t )  1546 J u l y  8, 1989 

Reef 6 (1 u n i t )  1547 J u l y  8, 1989 

f-7 John 1 (1 u n i t )  
t.. / 

2144 J u l y  5, 1990 

John 2 (1 u n i t )  2145 J u l y  5,  1990 

John 3 (1 u n i t )  2779 J u l y  5, 1990 

John 4 (1 u n i t )  2780 J u l y  5, 1990 

John 5 (1 u n i t )  278 1 J u l y  5, 1990 

John 6 (1 u n i t )  2782 J u l y  5, 1990 

John 7 (1 u n i t )  2783 J u l y  5, 1990 

John 8 (1 u n i t )  2784 J u l y  5, 1990 

John 9 (1 u n i t )  2785 J u l y  5, 1990 

John 10 (1 u n i t )  2786 J u l y  5, 1990 

John 11 (1 u n i t )  2787 J u l y  5, 1990 

Bob 1 1 1  u n i t )  2788 J u l y  5, 1990 

Sob 2 ( 1 u n i t )  . 2789 J u l y  5, 1990 

Bob 3 (1 u n i t )  2790 J u l y  5, 1998 

Bob 4 (1 u n i t )  279 1 J u l y  5, 1990 

Bob 5 1 1  u n i t )  2792 J u l y  5, 1990 

Bob 6 (1 u n i t )  2793 J u l y  5, 1990 

~ o b  7 (1 u n i t )  2794 J u l y  5, 1990 

Page 3. .. 
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The above claims are owned 100% by Keefer Resources Inc., 

These claims are a l l  located and recordedrin the Vernon Mining 

Division- The expiry dates shown herein ref lect  the one years work 

applied as a resul t  of this program. 

It was determined, by chain and compass survey during the program 

outlined herein, that the location o f  the Quartz Reef mineral claim 

Gtec.# 1691) as depicted on the Ministry's claim map is  inaccurate and 

that the apparent open ground between the Quartz Ree+ claim and the 

Bob #1 t o  87 (Rec.#'s 2788 t o  2794 block does not ex i s t  

$NOTE: 

The Reef #l t o  86 two post claims w i l l  expire as 

\ o f  July 8, 1989 unless assessment work i s  done and 

applied thereto. 

A n  application was made t o  have these claims included 

in the surrounding claims. This application was not 
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LOCATION fiND ACCESS: 

The Quartz  R e e +  Property is located "16 Km. W.S.W. of Vernon in  t h e  

C )  North Okanagan D i s t r i c t  of Bri t ish Columbia. Geographic coordinates  

of: t h e  approximate cen te r  of t h e  proper ty  are SO0 13'k; 

119O 28" 30'W A l l  t h e s e  c l a i m s  are located on map s h e e t  

N.T.S. 82L/3W, 

The proper ty  is readily accessible y e a r  round from Westside road "22 

Km. sou th  from t h e  B.C. Hwy. 97 junction nea r  t h e  O'Keefe Ranch some 

15 Km. driving dis tance northwest of Vernon B. C.. The LCP f o r  t h e  

Quar tz  Reef claim is located "60 m. wester ly  from t h e  edge of Westside ~ 
I 

road from t h e  junction with t h e  road to  t h e  regional land f i l l  site. 

A c c e s s  within t h e  c l a i m  block is limited mainly to  four  uheel dr ive  

t r a f f i c  and is subjec t  t o  limited a c c e s s  during t h e  winter months due 

to snow conditions. 

PHYSIOGRAPHY AND VEGETATION: 

The property is located on t h e  moderate t o  s t e e p  east sloping hillside 
f i  immediately w e s t ,  of t h e  w e s t  shore  of Okanagan Lake. Elevations 

range from t h e  l a k e  level  of "340 m. to 850 m. above mean sea level. 

The s lopes  above 750 m., t h e  upper r eaches  of t h e  property, cen t r a l  t o  

the Quartz Reef claim; are re la t ive ly  gentle. The lower e leva t ions  

are c u t  by creek gull ies and draws which are locally s t e e p  walled and 

r o c k  bounded. These gull ies t rend  nor th  to  northwesterly along 

regional s t r u c t u r a l  t r ends  and are probably faul t /contact  bounded. 

The ciimate is semi-arid, typical of t h e  North Okanagan, and is 

character ized by long, w a r m  summers and shor t ,  moderate winters. 



PROPERTY HISTORY: 

Modified a f t e r  F. tlarshall Smith, P. Eng.- 1984. 

6- Pr ior  t o  1983 t h e  area now covered by t h e  White and Quar tz  Reef 
t I 

mineral claims w a s  explored fo r  its f luo r i t e  potential;  dating back to 

1944 when t h e  B.C. Department of Mines conducted a proper ty  

examination. Intermittent  exploration comprised of s u r f a c e  trenching 

and s h o r t  d r i l l  holes w a s  conducted by s e v e r a l  companies including 

Placer  Development Ltd. and C e r r o  Mining, who in 1971 conducted a 

geochemical survey f o r  fluoride on behalf of Kelver Mines. 

In 1983 John DeLatre, geologist, re-staked t h e  Reef c l a i m s  and 

conducted a preliminary geological evaluation and sampling program f o r  

epithermal gold-silver mineralization. The prclperty w a s  optioned to  a 

newly formed Vancouver based mining company in 1984, Reef Development 

Ltd.; who employed t h e  s e rv i ces  of F. Harshall Smith, P. Eng. t o  

conduct a preliminary property examination and prepare  an engineering 

repor t .  Por t ions  of t h e  f i r s t  phase of work recorrrmended by Smith in  

h i s  July 1984 r epo r t  w a s  conducted by t h e  mining division of Mohawk 

Oil CP. Ltd. in  late 1984. 

This program w a s  comprised mainly of grid preparation, geological 

mapping and an I.P./Resistivity geophysical survey designed to  

de l in ia te  a l t e r a t i on  zones assoc ia ted  with epithermal mineralizing 
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REGIONAL GEOLOGY: 

From F, Marshall Smith, P,Eng.- January 1985 report:  

0 
'?Xn the vicinity of t h e  Quartz Reef Proper ty  t h e  Carboniferous, 

Permian and C?) Triassic Thompson Assemblage is; intruded by Valhalla 

t y p e  plutons  and, locally, capped by Ter t ia ry  b a s a l t 5  of t h e  Kamloops 

Grou~. '~  

"The Thompson Assemblage w a s  formerly p a r t  of t h e  Cache Creek Group 

and, in  places, p a r t  of t h e  Anarchist Group. I t  is primarily composed 

o+ volcanic arenite,  tuff ,  greenstone, a rg i l l i t e  and phyllite, with 

minor schis t ,  limestone, basa l t i c  and andesi t ic  flows, amphibolite, 

canglomer a t e  and breccia," 

"The in t rus ive  bodies in t h e  area are provisionally mapped a s  p a r t  of 

t h e  V a l h a l l a  Intrusives. They are predominantly g ran i t e  and 

granodior i te  with lesser amounts of diori te,  gabbro and quar tz  d io r i t e  
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PROPERTY GEOLOGY: 1 
From F. Harshall Smith, P, Eng,- January 1985 report:  

C/ "The Quar tz  Reef claims ore on t h e  edge of a dis t inct ive  hil l  formed 

by a 1-5 km diameter Laranide-age s tock  of quartz monzonite. In 

clutcrop t h e  hil l  is seen  to be a medium grained pinkish to grey  rock. 

Thin sec t ions  r evea l  t h e  composition to be oligoclase, andesine, 

orthoclase,  microline, quartz, bioti te ,  and hornblende with minor 

sphene, magnetite and apatite,' 

"The quar tz  monzonite has  been intruded by var ious  dykes, The l a r g e s t  

U5 - 60 m w i d e )  and m o s t  numerous are feldspar  porphyries. The 

fe ldspar  porphyry dykes are t h e  youngest of those intruding t h e  quar tz  

mmzonite. They are grey to greenish or pinkish, generally f r e s h  and 

locally fractured.  The phenocrysts  are oligoclase-andesine, 4mm to  10 

mm long and a l t e r ed  elongate hornblende crystals;, The groundmass is 

fine grained, consisting of mostly qua r t z  and plagioclase. The 

fe ldspar  porphyry dykes t rend  355- to &So and 

cross c u t  s m a l l  dykes of amygdaloidal andesine and b io t i t e  andesine-" 

'The Reef proper ty  is c u t  by north-trending, n o r m a l  fault ing and 

fracturing. These f r a c t u r e s  s t r i k e  from 335- to  

6Qo and dip ver t ical ly  o r  s teep ly  east, They are closely 

spaced on t h e  w e s t  half of t h e  proper ty  where t h e  s t e e p  bluf+s are 

formed by f r a c t u r e  sur f  aces." 

"The m o s t  significant mineralization on t h e  proper ty  is f luo r i t e  which 

occurs  as  l e n s e s  and i r regular  masses in  milky quar tz  veins, a s  thin 

veins  by itself and a s  films on f r a c t u r e  planes. Some f r a c t u r e s  are 

incompletely filled,. with vugs and drusy  f a c e s  in which -all quar tz  

c r y s t a l s  a r e  found. The f luo r i t e  is coarse ly  crystal l ine,  usually 

pale green and occasionally white t o  yellow and s o m e t i m e s  purple. 

Some samples of f luor i te  contained up t o  10 ppm (0.3 oz/ton) silver." 

'In t h e  in tensely  f rac tured  zones tin par t i cu la r  in Zone 61, t h e  

country r a c k  is moderately argil ised and kaolinised, and heavily iron 

stained. Black manganese dioxide s ta ining is usually p re sen t  with the 

quar tz  and fluori te,  Silicification is widespread in t h e  s a id  zones. 

Locally coarse calcite occurs  as f r a c t u r e  fillings. V e r y  f ine  grained 

py r i t e  ( 2 - 3 X  occurs  along thin f r a c t u r e s  and in  t h e  fe ldspar  porphyry 

Q m e  A)." 

Page 8... 
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MINERALIZATION: 

Discussion of mineralization is herein reduced t o  a summary of 
\ /' information condensed from referenced r e p o r t s  by D e  L a t r e  and Smith: 

Mineralization, mainly f l uo r i t e  occuring as l e n s e s  and i r regular  

m a s s e s  in  milky quartz veins and as  thin veins and coat ings  on 

W a c t u r e  s u r f a c e s  occurs  within in tensely  f r ac tu red  zones assoc ia ted  

with nor th  to north-east trending fe ldspar  porphyry dykes which have 

intruded a s t o c k  of quar tz  monzonite along nor ther ly  trending, normal 

f a u l t s  and f r a c t u r e  zones. Minor f ine  grained p y r i t e  and some ca lc i te  

have been noted. Low grade, bu t  anomalous gold and s i lver  values  

occur  in t h e  system, 

Severa l  zones of epithermal alteration/mineralization occur on t h e  

Reef 1, 2 & 4 mineral claims and on t h e  Quar tz  Reef mineral c l a i m ;  

however, t h e  main zone (Zone A) occurs  within t h e  boundaries of t h e  

White mineral claim. Overburden cover  obscures  g r e a t e r  than half of 

t h e  s u r f a c e  a r e a  of t h e  property. 

P r i w  to 1983 a l l  repor ted exploration w a s  d i rected towards evaluating 

t h e  property's potential  f o r  t h e  purpose of developing a viable 

F luor i te  deposit. T h e  m o s t  r e cen t  work towards t h i s  end w a s  conducted 

In 1983 D e  L a t r e  recognized t h a t  t h e  f l uo r i t e  mineralization r e l a t ed  

t o  typical  upper level mineralogy assoc ia ted  with epithermal systems 

and w a s  able to show t h a t  anomalous gold, s i l v e r  and bismuth leve ls  

occured along with f luor i te  and o the r  epithermal indicator elements 

trithin t h e  mineralized system on t h e  Reef property. This w a s  

comfirmed by Smith in June 1984 a t  which t i m e  he  also recognized zones 

of clay a l t e r a t i on  aow pH, kaolinite facies) ,  moderately a l t e r ed  to 

weak  l o w  pH and propolytic f a c i e s  a l t e r a t i on  and weak propolytic 

a l t e r a t i o n  as w e l l  as pebble dykes all of which are typically 

assoc ia ted  w i t h  epithermal events. These indicators  also infer  t h a t  

t h e  p re sen t  sur face  is above t h e  precious m e t a l  horizon; offering g ~ d  

po ten t ia l  f o r  gold and s i l ve r  values  to  increase  with depth, o r  along 

s t r i k e .  

Page 9 ... 
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LP./Resistivity survey conducted in l a t e  1984 indicates four strong I 

alteration haloes associated t o  and extending to depth (easterly dip) 

0 from the known surface zones of mineralization and alteration within 
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FEBRUnRY lqs9 nSSESSMENT PROGRFLM 

BRIEF OUTLINE 

p, During the period from February 3 t o  February 17, 1989 an exploration 
I /  

program was conducted over portions of  the Whiteman Group o f  claims. 

This program commenced by establishing a grid i n  the south-east 

quarter o f  the property followed by a preliminary VLF-DI survey. 

Additionally, several tes t  lines o f  magnetometer readings were taken; 

f i r s t l y  to determine whether significant variations occured t o  assist 

in geological interpretation and secondly t o  aid in the interpretation 

o f  the EM data. VLF-EN and Magnetometer data obtained during th is  

program has been plotted on individual plan maps which are enclosed in 

the back o f  th is  report. 

GRID PREPARATION 

The preparation of the grid commenced on February 3, 1989 by running a 

1000 meter chain and compass traverse due west from the LCP of the 

Quartz Reef mineral claim. A t  th is  point a O+OONfS, O+OQE/W station 

was established as a commencement point from which t o  establish the 

baseline. The baseline from Line 240N t o  480s was establishe& Along 

c) the new baseline offsets were established a t  intervals o f  120 meters. 

On February 3, 1989 the remainder o f  the main (#l) baseline t o  Line 

bOON, crossline Line 6OON from Stn. 0+00 W t o  8+40 W and a secondary 

b2) baseline from Line 600N, 8+40W t o  Line 1320 N, 8+40 W. was 

established; as were offsets a t  120 (or 240) meter intervals. 
- 

A to ta l  of  "2 Km. of baseline and 12 Km. of crosslines were 

established. The baseline was blazed and flagged, the nosslines were 

flagged, and a l l  stations were marked using flagging and a weather 

resistant "tyvek" tags. The grid lines were chain and compassed i n  as 

the VLF-EM survey was conducted. 

Measurements along the baseline and crosslines were not slope 

corrected so that the same stations might i n  the future be used for an 

I.P./Resistivity survey, which due t o  the need t o  maintain a set 

distance between stations, uses slope distance measurments rather than 

horizontal distance measurements. The survey of  the grid was 
d' 

controlled using and hip-chain and compass. 

Page It.. 
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1 T>ISCUSSION OF G E O P H Y S X C - L  SURVEYS= 

The geophysical program w a s  conducted under t h e  general  guidance of 

0 Geotronics Surveys Ltd. of Vancouver, B.C.. The ins t ruments  used are 

owned and w e r e  operated by P a t  Crook under direction from Y-H 

Technical Services  Ltd.. The following geophysical information is 

modified a f t e r  Geotronics Surveys  Ltd. 

VLF-EM SURVEYS- 

A. Instrumentation and Thewy- 

A VLF-EM receiver, Hodel 27 (Serial a2691 manufactured by Sabre  

Electornic Instruments L t d  of Burnaby, B. C. w a s  used to conduct t h e  

VLF-EM survey. 

The VLF-EM instrument is specially designed to measure t h e  

electromagnetic component of t h e  very  l o w  frequency field NLF-EH), 

which f o r  t h e s e  surveys  w a s  t ransmit ted a t  21.4 kHz from Annapolis, 

fld, and 18.6 kHz f r o m  Seat t l e ,  Wash. 

In a l l  electromagnetic prospecting, a t r ansmi t t e r  produces an 
(7 a l te rna t ing  magnetic field (Primary) by introducing a s t rong  "i 

a l te rna t ing  current,  usually through a coil of w i r e .  I f  a conductive 

m a s s  such a s  a sulphide body lies within t h i s  primary magnetic field, 

a secondary a l ternat ing cu r r en t  is induced within sa id  conductive 

m a s s .  This magnetically induced cu r r en t  c r e a t e d  in  t h e  conductive 

m a s s  i n  t u rn  induces a secondary magnetic f ie ld  that d i s t o r t s  t h e  

primary magnetic field. I t  is t h i s  d i s to r t i on  t h a t  t h e  EM rece iver  

measures. The VLF-EM u s e s  a frequency range from 16 to  2 4  kHz, 

whereas m o s t  o the r  EM instruments u s e  f requencies  ranging from a few 

hundred t o  a few thousand Hz.. Because of its re la t ive ly  high 

frequency, t h e  VLF-EM can d e t e c t  bodies of much l o w e r  conductivity and 

t h e r e f a r e  is more susceptible t o  "picking upu weakly conductive bodies 

such a s  clay beds, electrolyte-filled f a u l t  or s h e a r  zones and porous 

harizons, graphite, carbonaceous sediments, litholagical con tac t s  a s  

w e l l  a s  sulphide bodies of too l o w  a conductivity f o r  o t h e r  EM 

methods, Consequently t h e  VLF-EM is a use fu l  tool far mapping 

s t r u c t u r e  and detecting sulphide bodies of too l o w  a conductivity f o r  

conventional EM methods and too s m a l l  f o r  Induced Polarization methods 

d e t e c t  (in places it can be used ins tead  c 
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However, VLF-Ems susceptibil i ty to  l o w e r  conductive tmdies often 

r e s u l t s  in  a l a r g e  number of anomalies, many of which are diff icult  to  

explain. It is t h e r e o r e  advisable no t  to i n t e r p r e t  W - E M  d a t a  
I 
I 

I 
I 

without a good geological knowledge of t h e  proper ty  and/or in 

cambination with o t h w  geophysical and geochemical survey data. 

B- Field Procedure- 

Utilizing t h e  prepared grid, electromagnetic readings w e r e  taken a t  30 

m e t e r  i n t e r v a l s  along t h e  var ious  lines. 

A t  each s t a t i o n  t w o  readings w e r e  taken; one reading facing towards 

each of t h e  t w o  t ransmit ter  s t a t i o n s  (Elnnapolis and Seattle). 

C. b m ~ i l a t i o n  of D a t a -  

The VLF-EM survey da t a  w e r e  obtained f r o m  a survey  conducted between 

February 4 and 13, 1989, 

The VLF-EM f ield r e s u l t s  from each s t a t i o n  w e r e  loaded in to  s e p e r a t e  

computer f i l e s  and each w e r e  t h e r e a # t w  reduced by computerized 

] application of t h e  Fraser-f i l ter  ( th i s  w a s  also done by hand). The 

f i l t e r ed  r e s u l t s  w e r e  subsequently p lo t ted  on individual plan map5 a t  

a sca l e  of ls5,QQO. T h e  original r a w  d a t a  is annexed h e r e t a  

The Fraser - f i l t e r  is essent ia l ly  a 4-point d i f ference operator ,  which 

t ransforms zero cross ings  in to  peaks, and a l o w  p a s s  smoothing 

ope ra to r  which reduces t h e  inherent  high frequency noise  in t h e  data. 

Therefore, t h e  noisy, non-contourable d a t a  are transformed in to  less - - 

noisy, contourable data, The f i l t e r ed  d a t a  is plo t ted  mid way between 

t h e  ac tua l  s t a t i o n s  read. 

finother advantage of t h i s  f i l ter ing technique is t h a t  a conductor t h a t  

does not  show up as a c rossover  in  t h e  unf i l tered d a t a  qu i te  o f t en  

s h o w s  up in the f i l t e red  data-  

Page 13... 



Page 13 1 

i'lffiNETDMETER SURVM- 

A- Insturnentation and Theory- 

C) The magnetometer survey was conducted using r Gem Systems Plodel GSM 8 

Ser ia l  #I2021 Proton Precession magnetometer- This instrument reads 

the Earth's t o ta l  magnetic f ield in gammas t o  an accuracy o f  

+I gammas over a range of  20,000 t o  100,000 gammas. - 
Operating temperature range of the instrument i s  -35O t o  

+SO0 C-, and the gradient tolerance is  up to  5,000 gammas 

per meter, 

Magnetite and pyrrhotite are the only two commonly occuring minerals 

which are strongly magnetic. Magnetometer surveys are therefore used 

to detect the presence and/or varying concentrations o+ these minerals 

within the Earth's crust. 

Due t o  varying concentrations o f  magnetic minerals from one rock type 

t o  another and/or the concentration o r  depletion of magnetic minerals 

associated with mineralizing events, magnetics i s  often a useful too l  

for mapping geologic lithology, structure and zones of mineralization 

&3 and/or associated alteration. 

B, Field Procedure- 

The t e s t  magnetic survey was comprised of  reading the instrument every 

30 meters along a l l  or part  of seven of  the grid lines over which the 

VLF-EM survey was conducted. The northern four lines (720N, 840N, 

1080N and 1200N) were run over their full length and i n  addition the 

eastern extent of lines 12QS, 360s and part o f  4805 east were run. 

The diurnal variation was monitored in the f ield by a modified closed 

loop method; however, no attempt was made t o  remove any variations as 

the differences encountered were slight (maximum 21 gammas) and due t o  

the method i n  which the tes t  survey traverses were run (the loops were 

only closed a t  the completion of  the survey i n  each area), 

Page 14-.- 
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DISCUSSION OF RESULTS= 

GEOLOGICAL- 

0 Utilizing regional and proper ty  geologic information one is able t o  

a s c e r t a i n  t h a t  t h e r e  are t w o  major s t i k e  t r e n d s  in t h e  survey  area 

which relate t o  lithology, These t r e n d s  are "020° and 

*340°. Secondary, more north-south lithological t r e n d s  do  

exist .  In addition, a regional s t r u c t u r a l  s t r i k e  t r end  of "310 to 

320° is apparent  from m a j o r  topographical t rends ,  

Previous  geologic mapping on t h e  proper ty  outlined a series of 

fe ldspar  porphyry dykes, These dykes s t r i k e  "020° to  "340° 

(varying from 355 t o  &So per  Smith) and dip to  t h e  east. 

During t h e  survey, in s p i t e  of a general  snow cover, s e v e r a l  hand rock 

specimens w e r e  collected from a va r i e ty  of outcrops, Examination of 

t h e s e  showed t h a t  one w a s  a lamprophyre dyke and one was a weak to  

moderately a l t e r ed  feldspar porphyry, The remaining samples can all 

b e  c lass i f ied  as dior i tes  or quartz-diori tes (mmzonites pe r  Smith); 

p a r t  of t h e  underlying Valhalla Int rus ive  complex. 

tlagnetic susceptibil i ty w a s  t e s t e d  and it w a s  noted that: 

f The f r e sh  dark lamprophyre dyke sarnple showed very 

s l ight  magnetic a t t rac t ion ;  

2. The pink colored, moderately a l t e r e d  fe ldspar  

porphyry sample showed a s t rong  magnetic a t t rac t ion ;  

3. The re la t ively  fresh, grey t o  grey-green d io r i t e  or 

quartz-diori te Imonzonite) samples all displayed 

no visible magnetic a t t rac t ion .  

. A  rock specimen collected from "Line 132QN, 7 + 8 0 W  exhibits  a 

milky-white (possibly banded) quar tz  and light green f luo r i t e  vein in 

con tac t  with quartz-diorite; both containing minor py r i t e  

disseminations. Moderate to  heavy limonite ( s o m e  box-work a f t e r  

pyr i te )  p lus  manganese dioxide occur an  joint and f r a c t u r e  surfaces ,  

Ha l f .  of t h e  specimen w i l l  be s e n t  f o r  gold a s s a y  in  addition to a 32 

element ICP analysis. 
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The outcrop  locat ions  are noted on t h e  compilation map Map #4) a t  t h e  

back of t h i s  report. 

C: 
Examination of available geological, topographic and airborne magnetic 

maps indicate  t h e  possible existence of  regional f a u l t  s t r u c t u r e s  

trending "310 to 330- through t h e  property. 

MfiGNETIC SURVEY- 

Although the test magnetic survey  was s m a l l  and incomplete in scope, 

it is very evident t h a t  t h i s  type of su rvey  would be very useful  in 

a s s i s t i ng  with geological mapping. In par t icular ,  t h e  high magnetic 

suscept ibi l i ty  of t h e  feldspar porphyry dykes, a s  cont ras t ing  to  t h e  

o t h e r  i n t ru s ive  r o c k  units, sugges t s  t h a t  t h e s e  dykes, a t  least in  

par t ,  can be de tec ted  by t h i s  method. I t  is possible t h a t  no t  all of 

t h e  +eldspar porphyry dykes w i l l  be a s  s t rongly magnetic as t h e  sample 

tes ted ;  however, it is probable t h a t  t h e  in tens i ty  of magnetic 

a t t r a c t i o n  is direct ly  re la ted  t o  t h e  degree  of alteration assoc ia ted  

with t h e s e  dykes and the re fo re  ta t h e  epithermal 

alteration/mineralization adjacent  t o  and in  these dykes a 5  noted by 

(7, 
Smith in h i s  1985 report .  

4' 

Due mainly t o  t h e  broad spacing between test lines, t h e  magnetic 

anomalies all appear to or ien t  v i r tua l ly  nor th-south  The known 

geology of t h e  property sugges t s  t h a t  t h i s  should not  be so. There 

d o e s  however appear t o  be an  apparent  cor re la t ion  between VLF-EH and 

magnetic anomalies. N o  at tempt w a s  made to  b i a s  t h e  magnetic 

contouring t o  m o r e  d i rect ly  r e f l e c t  known geologic t r ends  a s  it would 

not  provide a g r e a t  deal  m o r e  information considering t h e  limited 

scope of the test magnetic survey. 

VLF-EM SURVEY- 

The general  s t r i k e  t rend  o f  '3U0 is very  dose to  being d i rec t ly  

aligned with t h e  Seattle transmitter;  even t h e  "3404 

s t r i k e  t r ends  can be reasonably w e l l  aligned considering t h e  r e l a t i v e  

s t r eng th  of t h e  Seattle signal. Therefore, it can be generally 

assumed +.hat t h e  anomalies on Seattle su rvey  w i l l  be only slightly, if  

a t  all displaced from t h e i r  causa t ive  source. I t  w a s  f o r  t h i s  reason 

t h a t  t h e  Seattle t ransmi t te r  w a s  chosen f o r  t h i s  survey. 

Page 17... 
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I On t h e  o t h e r  hand, the anomalies from t h e  Annapolis survey  that have a 

I c a u s a t i v e  source  which relate to  t h e  "20° s t r i k e  trend, can 

0 be assumed t o  have a maximum displacement; a s  t h i s  t ransmi t te r  is 

v i r tua l ly  a t  r igh t  angles t o  t h i s  s t r i k e  trend; even t h e  

"340- trending s t r u c t u r e s  are a t  an angle 65 degrees, 

Considering t h e  r e l a t i ve  weakness of t h e  signal  from t h e  Annapolis 

t ransmi t te r ,  t a r g e t s  on t h e s e  adverse  s t r i k e  t r e n d s  have t o  be 

r e l a t i ve ly  good conductors t o  be detected,  Dispite t h e i r  o r ien ta t ion  

t h e  same "2tF and "3400 str iking anomalies show up a s  continuous 

and reasonably s t rong anomalies. However, t h e  Annapolis survey 

anomalies are in  general, displaced "90 m e t e r s  t o  t h e  east of t h e i r  

Seattle survey  counterpart,  This s h i f t  is mainly due t o  t h e  s t r i k e  

t r e n d  of t h e  causa t ive  source; and may also r e f l e c t  t h e  e a s t e r l y  dip 

of: t h e  main geologic features .  

In general,  t h e  an~mal i e s  from t h e  Annapolis su rvey  are broader and do 

no t  peak as high as  t h e  Seattle survey  readings; o f t en  t w o  or more 

anomalies w i l l  merge. 

, C! 
I The main purpose fo r  utilizing t h e  Annapolis s t a t i o n  w a s  to  optimize 
1 

I t h e  electromagnetic e f f e c t  of 'suspected' m o r e  north-westerly s t r i k e  

t r e n d s  related t o  t h e  regional s t ruc tu re ,  I t  can be seen  t h a t  on many 

I of t h e  anomalies t h e r e  a r e  tendencies t o  broaden and/or merge in a 
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DISCUSSION OF SPECIFIC A N O W e L I E S :  

The most significant anomalies on the various survey maps have been 

0 labelled using corresponding lower case lettering t o  assist in 

identification, The following discussion relates predominantly t o  the 

ammalies as they exist on the Seattle VLF-EM map and where relavent 

the other surveys are cross referenced. 

CINOMALY 'aa- 

the other surveys are cross referenced. 

CINOMALY 'aa- 

Although relatively weak w i t h  a maximum reading of  Bo9 th is  

anomaly i s  situated on strike t o  the south of I.P./Resistivity anomaly 

RSW which i s  i n  turn an apparent extension of Zone *A" andlor 

LP./Resistivity anomaly RNW as discussed by Smith in his 1985 report. 

Anomaly 'a' could represent a continued extension o-f th is zone onto 

the Bob claims t o  the south of the White claim. 

This anomaly has a strike length o f  "300 meters and remains open both 

north and south. 

/INOMCILY 'b'- 

f - 3  The south end o f  this anomaly relates t o  the powerline crossing 
a _i' 

overhead a t  "Line 4+80S, 3+90E therefore the high value of  

58O is relatively meaningless. To the north a moderately 

high value o f  190 is; reached. The northward extension of 

this anomaly trends towards Zone "C" and/or I.P./Resistivity anomaly 

RSE as per Smith U985). 

The anomaly h a s  a length of "300 meters and remains open t o  the north 

and south. 

ANOMALY 'c'- 

This anomaly, as with anomaly 'b', could ref lect  the southward 

extension of Zone "C" and/or I.P./Resistivity anomaly RSE as per S m i t h  

U985). A moderate value of 12- i s  reached. 

This anomaly has a strike length of "300 meter, remains open t o  the 

north; but appear t o  close t o  the south. 
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ANOMALY 'wa- 

This anomaly h a s  a s t r i k e  length of 250 to  300 m e t e r s  and extends 

between Lines 1320 and 1080N,  3+90 to  4+20W; it is open to t h e  north. 

The Seattle VLF-EM anomaly correlates with a magnetic high and 

apparently a l s o  with a feldspar porphyry dyke as  mapped by Smith in  

1985. I t  is t h i s  relationship which appears  t o  be of  t h e  m o s t  

signi-ficance due to  t h e  apparent  close associa t ion between feldspar 

porphyry dykes and t h e  epithermal alteration/mineralization. The 

anomaly is rela t ively  weak  in  s t rength,  reaching a maximum value of 

8O, with magnetic readings reaching 57,692 gammas- 

This anomaly terminates on t h e  sou th  a t  Fisbee Ck., an  apparent  f a u l t  

s t r u c t u r e  bu t  remains open t o  t h e  north. 

ANOMALY 'x ' -  

This anomaly h a s  a minimum s t r i k e  length of 430 m e t e r s ,  extending from 

Line 840N t o  Line 1 3 2 0 N ;  it is open to  t h e  north. The readings a r e  

moderate, reaching a maximum s t r eng th  of ll*, and a 

magnetic high of 57,531 gammas. This anomaly appears  t o  correlate 
F-3 
k-1 w e l l  with t h e  western flank of a magnetic high anomaly located a t  

"&+bOW on Line 1320N. There is and adjacent  magnetic l o w  s i t ua t ed  t o  

t h e  w e s t  which may relate to a fault .  I t  is likely t h a t  a feldspar 

porphyry dyke occurs  in t h i s  area (see also discuss ions  on anomalies 

'w' and 'y'); but  no geologic mapping h a s  been conducted to  confirm 

this ,  

This anomaly terminates to t h e  sou th  a t  a point believed to  be t h e  

extension of a cross-cutting f a u l t  mentioned under anomalies 'y' and 

'z', 

ANOMALY 'Y'- 

This anomaly is t h e  m o s t  prominent of the survey. I t  extends from 

Line 12ON t o  Line 1 3 2 0 N ,  a t o t a l  s t r i k e  length in exces s  of 1200 

m e t e r s ;  it is open to  both n w t h  and south. Along t h i s  t r end  severa l  

def lect ions  occur which may relate to  cross faul t ing as  w i l l  be 

discussed later. The highest VLF-EM values  are found on Lines 480N, 

d3 bOON, and 720N, reaching a s t r e n g t h  of 39-. 
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This can be considered a highly conductive value. The nor th  end (L. 

1320N) of t h i s  anomaly c o r r e l a t e s  with a magnetic high anomaly 

0 reaching 57,782 gammas (the highest magnetic reading in  t h e  nor thern ' 

p a r t  of t h e  grid) and it in t u r n  appears  to  correlates with a fe ldspar  

porphyry dyke as mapped by Smith in 1985. 

ANOMALY '2'- 

This anomaly is t h e  second m o s t  prominent of t h e  survey  and h a s  a n  

overall s t r i k e  length of "1200 m e t e r s ,  extending from Line 480s t o  

Line 840N; it is open t o  both nor th  and south. The southern segment 

0.1: t h i s  anomaly, from Lines 480s to  120S, is ve ry  strong, reaching a 

high of 37O on Line 360 S. On Line 240s  in  t h e  immediate 

vicinity of a 23- high t h e r e  appears  to  be a cross-cutt ing 

trend. This crossing trend, when extended, connects  with one of t h e  

o f f s e t s  referenced under anomalies 'x' and 'y' above, and is believed 

t o  rep re sen t  a north-westerly trending f a u l t  s t ruc tu re .  

INTERPRETED CROSS-CUTTING FAULT STRUCTURES- 

On t h e  Annapolis survey map, in addition to t h e  o t h e r  anomalies, t w o  
/-A 

cross-cut t ing f a u l t s  are interpreted.  These f a u l t s  c o r r e l a t e  with 

def lect ions  and broadened segments of t h e  mostly North to 

"020° str iking t r ends  shown by t h e  Seattle VLF-EM survey; 

with o the r  s p o t  anomalies; and t o  s o m e  degree  with topographic 

features. The broadening of anomalies and o f t e n  increased 

conductivity r e l a t i v e  to  t h e s e  apparent  cross-cut t ing f a u l t s  r ep re sen t  

par t icular ly  good t a r g e t  areas; par t icular ly  i f  t h e s e  zones can be 

shown also to  c o r r e l a t e  with fe ldspar  porphyry dykes. , 

The east -west  grid or ienta t ion favours  north-south trending anomalies. 

The grid l ine spacing v e r s u s  s t a t i o n  i n t e r v a l s  amplifies t h e  

north-south enhancement. I t  is probable t h a t  t h e s e  cross-cutt ing 

t r e n d s  would show m o r e  definitively if t h e  grid w e r e  oriented more 

n o r m a l  to  t h e  s t r i k e  trend. 

The location of t h e s e  in te rpre ted  f a u l t s  as  depicted on t h e  Annapolis 

VLF-EM map Map #2) are believed to be t h e  t r u e  locations. Those 

<; depicted on t h e  Seattle VLF-EPI appear t o  be displaced; f o r  t h e  s a m e  

r e a s o n s  as previously discussed. 
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I, Robert W. Yorke-Hardy, of Vernon, Province of Bri t i sh  Columbia, do 

hereby c e r t i f y  that:  

1. I a m  a Mining Technologist residing a t  330 Stepping S tones  

R o a d ,  Vernon, B.C. and I a m  t h e  owner/operator of Y-H Technical 

Serv ices  Ltd. of P.0. Box 298, Vernon, B.C., an  exploration se rv i ces  

company- In total I have accumulated 25 y e a r s  of experience in  

HininglMining Exploration and r e l a t ed  industr ies-  

2, I am a graduate  of t h e  Brit ish Columbia I n s t i t u t e  of 

Technology, Bumaby, Bri t ish Columbia and a r eg i s t e r ed  c h a r t e r  member 

of The Association 'of Applied Science Technologists and Technicians of 

Bri t i sh  Columbia. I have practiced my profession f o r  20 years. 

3, This r e p o r t  is based on my personal  rev ieu  of technical 

r e p o r t s  and o the r  da t a  available re la t ing to t h e  sub jec t  property and 

t h e  Vernon area; and par t icular ly  on t h e  1985 exploration program 

0 conducted on t h e  Quar tz  Reef property; which included geological 

mapping and an I,P./Resistivity survey. Said work program w a s  

c o n t ~ a c t e d  by Mohawk O i l  Co. Ltd., and was negot ia ted by and conducted 

under my overal l  management as Manager of Mohawk's mining division. 

4. This r e p o r t  is compiled from da t a  obtained during a VLF-EH - 
Magnetometer geophysical survey conducted in  February 1989; under t h e  

management of Y-H Technical Services  Ltd. and under t h e  guidance of 

Geotranics Surveys Ltd. 

5. I am t h e  beneficial owner o+ s t o c k  in Keefer Resources Inc.. 

Mining Technologist 

May 15, 1989 

Vernon, B. C. 
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Cast S t a t e m r = + r + t  

G R I D  PREPARATION: 

C o n t r o l  Survey and B a s e l i n e  Es t ab l i shmen t  

2 man days  a t  S l S O . O O / d a y  ------ 0 300.00 

1 m a n  day a t  %ZJO.QO/day ----- % 250.00 

G r i d  L i n e  Preparation- 

3 man days a t  $150.00/day ------ 9 450.00 

GEOPHYSICAL SURVEYS: 

VLF-EM Survey and 

9 man days a t  % 1 5 0 . 0 0 / d a y  ------ 91,450.00 

Magnetometer Survey 

2 man days a t  9150.00/day ---- 9 300.00 

RELATED EXPENSES: 

0 11 days  veh i c l e  r e n t a l  (4t4) a t  % 5 0 . 0 0 / d a y  - % 550.00 

C ~ n s u m a b l  e f i e l d  suppl i es 

- < f l a g g i n g ,  tags, thread,  felt  pens, etc. - 9 150.00 

R e n t a l  s- 

9 days VLF-EM a t  % 2 S . O O / d a y  ---- $ 2 2 5 , O O  

2 days M a g n e t o m e t e r  a t  bZ5,00/day - B S O - 0 0  

3 days  Skidoo a t  825.00/day ---- 9 75-00 

E n g i n e e r i n g  and supervision ------------ St ,000.00 

G e o p h y s i  cal . C o n s u l  t a t i  on --------------- '6 100.00 

C o m p u t e r i z e d  Waf t i ng  ---------------- B 450.00 

R e p o r t  P repa ra t ion  and Manual D r a f t i n g  - $1 .OOO.OO 

Tota l  ................................ % 6 , 3 5 0 . 0 0  

CP 

---- 














































































