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1 DOMINION OF CANADA: 

PRoviNcE OF BRITISH CoLUhlBIA. 1 jn q p  &eer nf A Geophysical Survey on behalf 
I of Athena Mines Ltd (NPL) 
1 To WIT: 

William James Weymark P. Eng:, President of Weymark Engineering Ltd. 
of 3370 Westmount Road, West Vancouver, British Columbia a, 

OE 

in the Province of British Columbia, do solemnly declare that an aeromagnetic , electromagnetic 
and radioactivity survey has been conducted on the Karen 1-16 
fiiineral Claims, Mount Donaldson area, Sechelt, Vancouver Mining 
Division, aritish Columbia July - August 1972 with Report issued 

. 7 August 1972. 

The following expenses were incurred 

7 .  Waterton Airex Ltd. - Flying, positioning and 
reading airborne magnetometer, electromagnetic 
and radioactivity tests on aforesaid claims: 

Approx 45 miles C? :37.00 per mile ... $300.00 
2. Paid to Weymark Engineering Ltd to 

cover geophysists supervision, calculating 
plotting and fairdrawing data and 
preparation of final reports 

Approx 45 miles 0$71.00 per mile 500.00 

Total ~ 8 0 0 . 0 0  

Navigational aids were furnished by i'ithena Mines Ltd. 
and Weymark. Engineering Ltd. to assist flight 
navigation. 

And I make this solemn declaration conscientiously believing i t  to be true. and knowing that it is of 

n the same force and effect as if made under oath and by virtue of the *' Canada Evidence Act." 

Declared before me at the c 

of 

Province of British Columbia, this 

day of 
J r-; ') ;L/ 

I T  9 

, in the 
1 

A 
A 

* I 1  
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7 August 1972 

ATHENA MINES LTD . 
Suite 315 - 543 Granville Street, 
VANCOUVER 1 ,  British Columbia. 

(N . P . L. ) 

Gentlemen : Re: Mount Donaldson "Karen" Claims 
Vancouver Mining Division 
British Columbia 

I am pleased to submit for your information, 
this Report of the Results of the Aerial Geophysical Surveys 
completed on the 5th July 1972 by Waterton Airex Ltd., Sidney 
British Columbia and the interpretation by William Chang M. Sc. 
Geophysics, McGill University and W. J. Weymark P. Eng. of the 
recorded field readings over the Karen 1-16 Mineral Claims, 
Mount Donaldson Area, Vancouver Mining Division, British Columbia. 

Background technical references relating to the Karen 
Mineral Claims are given in British Columbia, Minister of Mines 
Reports dating from 1876 and most recently in 1965 and 1967 
when they were known as the Zel Claims and under option by 
Bralorne Pioneer Mines Ltd., (1965) and Grasset Mines Limited (19671, 
and Summary Report on The Karen Group, Vancouver Mining Division, 
May k t h ,  1972 by A. Allan, P. Eng. These Geophysical Surveys were 
conducted in accordance with the recommended programme of field 
investigations given in that report. 

1.0 Property: The area covered by the aerial geophysical surveys 
involved the Karen 1-16 Mineral Claims. Designation details are 
given in the following table. 

! 

, -  

! 

Claim Name Staking Date Record Number Record Date 

Karen 1-16 30 March 7972 19499-5 14 7 April 1972 

The claims were located by'kralter Uyeyama of 
312-9288 Cameron Street, Burnaby, British Columbia and all interests 
were conveyed to Athena Mines Ltd. (NPL) by Bill of Sale No. 3643 
with date of record 9 May 1972. The claims are in good standing 
until 7 April 1972. 

No survey has been made of the claim lines, posts 
or tzgs, so compliance with the Regulations of the Mineral Act 
of the Province of British Columbia cannot be verified at this 
time. There are no structures or buildings on the property. 
iforkings consist of an adit, trenches, pits and related exploration 
facflities. 

i 
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2 . 0  Loc;.i.ti.ori: 
T h e  Karen 1-76 Mineral Claims are located in the 

,: Vaxcouver Nining Division, The New Westminister Land District, 
1 The S e c h e l t  Provinci.al Forest , TheCoast Mountain Range and 

- _  1 a n d  4 9 " 4 3 '  North approximately. The holdings are about 35 air-miles 
e i i c l o s e s  1.loi.int Donaldson. The geographic reference is 123O27' West 

' Norttiwestcrly f rom Vancouver and may be reached by helicopter or '! 
' by b o a t  LIP Salmon Inlet and thence overland via logging and old 

i! haul t r a i l s .  Elevations on the claims area range from 4300 to over 
$ 5 5 0 0  feet above sea level. Reference'is to Figures 1,  2, and 3. 

1 3 . 0  i;cology: 
! The presented interpretation of the geological 
j; forrriations of the area are given on Map 42-1963, Squamish, British 
2 Columbia with compilation by H.H. Bostock, 1963 and cartography .: by the Geological Survey of Canada 1963, see Figure 4. 

I 

The area is within the Coast Range Complex and the 
country rock i.n the vicinity of Mount Donaldson is quartz-biotite 
granite. This rock is medium grained with mafics being biotite- 
hornblende. Within the quartz-biotite granite plutons, there are 
pendants and/or inliers of muscovite dominant granites. It would 
appear that these masses are from the same parent magma albeit 
a later stage. It is within the muscovite granitic phase that 
all of the potentially economic mineralization has been located to- 
date. A study of the core from the drill holes of 1967 
confirms a correlation between the muscovite containing granites 
and copper-gold-silver and molybdenum. Some pyrite is found in 
the biotite rich containing granites. 

4.0 Mineral Zones: The mineral zones worked upon todate occur 
to the North-West of Smithe Lake and about the eastern areas of 
Slippery Lake. Several workings have been excavated, including a 
90-ft adit and surface trenches. Mineralization occurs as bornite, 
chalcopyrite, malachite-azurite, and unidentified minerals contain- 
ing gold, silver and molybdenum. 

Chalcopyrite is disseminated in lenses within 
the quartz muscovite masses, especially in those sections that 
show sericitization. As an aid to the localization of these zones, 
it was considered that an aerial geophysical survey would provide 
a ready medium. 

5 . 0  Geophysical Surveys: 

recommended in the May 1972 Report by A .  Allan P. Eng., and as 
a preliminary phase of the geophysical survey recommended, an 
airborne geophysical survey of the Karen Mineral Claims was conductc 
under contract by Waterton Airex Ltd. of Sidney, British Columbia 
during the early part of July 1972. Flight readings were taken on 

In accordance with the programme of investigatior 

5 July 1972 and consisted of combined aermagnetic, electromagnetic 
and radioactivity testing. 

The survey covered an area of about 3,000 acres, 
11 
I involving 14 runs each of 16,500 feet in length. These runs were 
1 5 0 0  feet apart and were flown to a true bearing of 315" or 

I 
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':Geophysi.cal Report, Karen 1-16 Mineral Claims, dtd 7 August 1972 

, !ar id  f2:iGtit lines were 500 feet above ground cover. The plane was 
(1 capta:ined by Claude Watertnn, VRS-536 Senior Commercial, the co-pilo 
1 w ~ 7 . s  Gerald Jeromen, both of Sidney, British Columbia. The flight 

:: flight p l a n  pattern. 1;'igure 6 gives the. readings for each of the 

.. . ~ . .  .. . . .. -- .- - -  .-. __ .... - ... -.I---- -Y- . . .  --I_._. -I - . ,. 
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IJ lan was fi.led with the II.0.T. Vancouver. Figure 5 shows the 

surveys submitted by Waterton Airex Ltd. 

I Appendix 1 contains the details relating to the aircraft 
and instrumentation used. 

4 
j/ Referring to Figure 6, it will be noted that,- 

I - the variation in Radioactivity readings ranged f rom 
I/ 

1 to 2/100 MR/HR 

- the variation in Electromagnetic 
1 to 15 ( x . 1  microamps) 

readings ranged from 

- the variation in magnetometer re-dings varied from 
- 15 to +10 (x 100) gammas. Background average was 
set at "O? 
F o r  the Radioactivity and electromagnetic tests, 
background was,dialed out. 

Results: Refe 
a generally lo 
5 to 13 extend 

rring to Figure 7, it will be noted that there is 
w trending zone (magnetically) between flight runs 
ing northwesterly from row 10. Coincidence of a low 

magnetic with a high EM occurs at 13-77; 1 5 - 9 ; 1 5 - 5 ;  Line 7 - 26 to 
29 and Flight Line 9-18 & 19;  Line 9-25 to 31. Of significant 
interest is the coincidence of the low Magnetic - High EM readings 
within the known mineralization zones and possible extensions on 
strike. 

Increased radioactivity appears to trend northerly and 
localized to the south and northwesterly of the locaked mineral 
zones. 

6.0 Summary Conclusions: 
The results of the surveys, as presently interpreted are: 

i. There is a coincidence between the known copper-gold 
silver-molybdenum containing mineral zones and the 

' "low" magnetic anomalous zone. 

ii. Projections of the anomalous zones on to the unexplore 
areas Smithe and Slippery Lakes and trending to the 
Northwest should provide areas of opportunity for 
localizing similarly mineralbzed zones as background 
referenced. 

iii. Interpretation of the High Magnetic readings cannot 
be definitively interpreted from the information 
base available. Further ground geological information 
is required. 

7.0 Recommendations: 
On the bases of the results obtained from the relating 

geophysical surveys referred to in this report, it is considered 

WEYMARK ENQINEERINQ LTD.. CONSULTINQ LNOINECRS 
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Ceoph~~~;: i .cr71 l~ ' I epor t ,  Karen 1-16 Mineral Claims, dtd 7 August 1972. 

t ha t  f u . r t h o r  field investigations are warranted and that the next 
p h a s e s  of the programme presented in the May bb, 1972 Report be 
initiated i.n order to assess the mineral potentialities of the 
Karen 1-16 Mineral Claims Holdings of Athena Mines Ltd. (NPL). 

. .. -. - -. ._ _ -  _ _  . .- _. __ __---. . . . . - .- . . .- _ _  _ _  __ _._.__ . .. ___ . . . - . . . . . . . -. . , . .- . . . .  

Respectfully submi- ' 

c 

WEYMARK ENQINEERINO LTD.. CONBULTINQ ENQINEERB 
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eandesine granulite, gneiss, 
Iphibolite, conglomerate, 
meta-arkose, lime-silicate 
pat i t e  

ID EARLIER (mainly) 
I; 13a. leucocratic rocbs; granodiorite, quartz monzonite. 
,rite; minor granite and mesocratic rocks; 13b, leucocratic 
obably Tertiary; 13c. mesocratic and melanocratic rocks: 
>rite. diorite, granodiorite; minor hornblende gabbro and 
ic rocks 

.~ 

~ ~~ .. ~ - ~ 
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-I A $00 s q w r e  n i l e  a rea  c0stir .g $10,000. t a k i n s  t h r e e  weeks 
c o u l d  put  y o u r  p-our)d ?arl;y c? y e a r  o r  more ahead i n  t h e i r  
exploration program. 

80$ o f  t h e  unproc‘uctive anomalies can be c a l c u l a t e d  o a t  o f  
t h e  surveJr which r e s u l t s  i n  keepine  the ground fo l low up 
c o s t s  t o  a minimum. 

liy t h e  use  o f  t h e  combination method -4 - . fl. :4-+-- 

Electromagrletic: Waterton quadra tu re  system. 

ragnetometer: 

Hadioactivity: 

Threshold : RcPhar TV-5 C r y s t a l  

Tran .  on 1,000 CPS . Bec. i n  mits o f  .l Microamps. 
Sharpe PMF-3 o r  McPhaz* PI700 modified t o  ou r  method. 
Flux-gate i n  u n i t s  o f  10 t o  100 Gammas. 
Detec t ran  - DH299, 24 tubes .  
Hec. i n  units o f  .001 PR/HR, t o t a l  count. 

P o s i t i o n s  1.3 - 1.63 - 2.5 Nev. 

Grid su?plied i n  s c a l e s  of 1,000 t o  2,000 f ee t  p e r  i n c h  w i t h  c l e a r  
overlays showing the  anomalous areas . 
Ground checks over  mountain a r e a s  have found t h e  accuracy  t o  be 
within 500 f e e t  on a 500 foot g r i d  and capable o f  disseminated 
aQlphid e d e t e c t  I on . 
her 15,000 l i x e a l  mi l e s  of reconnaissance  and assesoment 
“ssistance cornpleted in 40 d i f f e r e n t  a r e a s  by the end of 1970. 

Operations range up t o  400 miles from base. - I  .- C L -  
---=&#?. ;lrcraft type :  Cherokee 235 Q T w i n  Commche. 

Y 

? .  j I 



appendix 1 - 2 

. .  Our pa ten ted  method inco rpora t e s  t h e  combined r ead ings  from a f lux-ga te  

The readings are  recorded i n s t a n t l y  on f i l m  and timed e l e c t r i c a l l y  t o  
enable  t h e  r ead ings  t o  be en te red  on a g r i d  of a chosen scale. 

, '  magnetometer, a nucl iometer  and a minia tur ized  e lec t romagnet ic  u n i t ,  

To ob ta in  anomalies of  most vs luc  l e v e l  l i n e s  are flown i n  a c e r t a i n  
p l ane  and a f i x e d  w i n g  aircraft  i s  chosen as t h e  most suitable veh ic l e  
€or t h i s  purpo9e. 

P.ny l n a c c ~ i m c y  i n  t h e  +4rlrod r e a d i r y  due  t o  a i r sneed  e r r r  j% calc-llated 
ou t  beforo the r ezd lngs  are entered  on t h e  p i d .  L 

The i n s t r u n e n t s  a r e  s e t  on "Or' over a predetermined s p o t  nea r  t h e  survey 
a r e a  and t h i s  adjustment  is made af ter  each l+ hours. The survey f l y i n g  
is done i n  c e r t a i n  conditiorlsand a t  certain times of t h e  day. 

Stat ion-keeping is accomplished by electrical  counter ,  r e f e rence  t o  
topographica l  f e a t u r e s ,  d i r e c t i o n a l  gyro set  from corripass o r  a s t r o  compass 
and a set  f l y i n g  technique. Ground checks from over  twenty mountainous. 
areas have found t h e  accuracy of t h i s  method t o  be between 250 feet  and 
500 f e e t  on a 500 f o o t  gr id .  

. .  

. .  

Anomalies are p l o t t e d  from t h e  ,grid on t o  t r a n s p a r e n t  sheets  and t h e  
r e s u h t i n g  overlays give us t h e  combination anona l i e s  which, i n  our 
experience,  have been t h e  most successful .  

Magne'tometer: PHF-3 Sharpe or McPhar M-700 is used when a d j u s t e d  t o  
ou r  nethod. Readings are i n  u n i t s  of 100 gammas for mineral  reconnaissance 
and i n  u n i t s  of 10 gammas f o r  o i l  reconnaissance.  

Electromaenet icr  B u i l t  by our company t o  a minia ture  scale t o  enable  us t o  
use  small aircraft  t o  keep t h e  cos to f  survey t o  our  rates. 
With t h e  s e n s i t i v i t y  se t  a t  30%. dissemenated su lph ides  u s u a l l y  r ead  in 
t h e  3 t o  5 range and heavy su lph ides  i n  t h e  10 t o  15 range on a scale 
divis ion of 25. 
The t r a c s n i t t e d  e l e c t r i c a l  f i e l d  is from 200 feet  of copper wire a t t ached  
t o  t h e  hottom of  t h e  a i r c r a f t  i n  t h e  h o r i z o n t a l  p lane  and power is taken 
from t h e  z i r c r n f t  gene ra to r  and b u i l t  up t o  r equ i r ed  s t r e n g t h  by t h e  f i e l d  
t r a n s m i t % e r  which  ope ra t e s  i n  t h e  1,000 CPS range. 
A small 10 oz b i r d  is  drawn behind t h e  aircraft powered by its own mercury 
ce l l  and i t s  r e c e i v i n g  c o i l  is i n  t h e  v e r t i c a l ,  90' t o  t h e  t r ansmi t t ed  field. 
A b o o s t e r  r e c e i v e r  i n  t h e  a i r c z f t  produces t h e  r ece ived  s i g n a l  i n  units 
of .l microamperes. 

Nucliometeri Detectron - DR299, 24 tubes  sui ted t o  a i r b o r n e  work t o  o b t a i n  
t o t a l  r a d i o a c t i v e  r ead ings  I n  u n i t s  of ,001 MR/HR, mil l i roen tgens  p e r  hour. 
Thresholdreadings are taken from McPhar TV-3B with 3" crystalo 

Computer p rocess ing  is used when reques ted ,  but for t h i s  the magnetometer 
average i n  t h e  areas is set at  3@OOO gammas. 



I .  I a m  a i;&adua.te o f  i;Iining ~ n g i n e e r i n g ,  o f  cjueenrfs 
u i i r i v e r s i t y ,  d<in[:..;ton, O n t a r i o ,  U. S C . ,  7940 and  have  been  
F r a c t i s i n g  injr p r o f e s s i o n  f o r  t w e n t y - f i v e  y e a r s .  

-. 

2 .  I am a p r a c t i s i n g  C o n s u l t i n g  E n g i n e e r  aiid r e s i d e  
at 33 10 Wes tniount Road,  IJes t Vancouver ,  P r o v i n c e  o f  
Mri t % s h  Columbia.  

3 .  I a r n  R member o f  t h e  A s s o c i a t i o n  o f  P r o f e s s i o n a l  
E n g i n e e r s  o f  t h e  P r o v i n c e  o f  B r i t i s h  Columbia and  a l s o  
(?f t h e  ConsL'llting Eng inee r s '  D i v i s i o n  of '  t he  A s s o c i a t i o n  
o f  P r o f e s s % o . n a l  E n g i n e e r s  o f  B r i t i s h  Columbia.  

"! 

4 .  T am a member o f  t h e  Canad ian  I n s t i t u t e  o f  Mining and 
i . !e ta l l i i rgy ,  o f  t h e  American I n s t i t u t e  o f  b l in ing ,  f j e t a l l u r g y i c a l  
a n d  P e t r o l e u m  Engineers  and o f  t h e  American G e o p h y s i c a l  Union. 

5 .  I have n o  d i r e c t  o r  i n d i r e c t  i n t e r e s t  w h a t s o e v e r  in 
r l thena Mines Ltd  (NPL) o r  d o  I e x p e c t  t o  r e c e i v e  a n y  i n t e r e s t ,  
d i r e c t  c)r i n d i r e c t  in the  p r o p e r t i e s  o f  A t p l e n a  I 4 i n e s  L t d  (IJPL),  
o r  a n y  a f f i l i a t e  o r  a n y  s e c u r i . t y  o f  t h e  company  o r  a f f % l i n t e .  

6. T h e  fiiid:ini;s o f  the  accompanyin{; r e p o r t  a r e  based on  
my per . sana l  e x a m i n a t i o n s  and s t u d y  o f  t h e  g e o p h y s i c a l  f i e l d  
test r e a d i n g s  and t h e  r e l a t i n c  ;geological-Ininera . lo; ; i  c a l  
i n f o r m a t  i.on. The g e o p h y s i c a l  r e a d i n g s  and s t u d i e s  sderc made 
t o g e t h e r  w i t h  W i l l i a m  Charig M.Sc. G e o p h y s i c s ,  McGil l  Ljriiversit;:, 

S a t e d  a t  West Vancouver ,  
~ u g u s  t I 3 7 2 .  

. En;;. 
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1 . i i r a t e r t n i i  :',%rex 1,td.  cond1.ikt.i.rig airborne 
~?r3rorria~~ncti.c, E1cctrornag11eti.c and 
Radioactivity r ead ings  at 5QQ-f t  intervals, 
4.5 m i  les flight lines liaren 1 - 16 f.:lineral 
Claims, Vai.icouvor Mining D i v i s i o n .  . . . . . . . . . . $300 .00  

2. Weymark Engineering L t d .  interpretation c ~ f  

geophysical surveys r e a d i n g s  and preparation 
and submission of R e p o r t  d a t e d  7 Augus t  1972 

............... 500.00 

T o t a l  $goo. 00 
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