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SUMMARY 

A magnetometer survey was completed over  t h e  Ward I group o f  c l a ims  
l oca ted  on t h e  west f l a n k  o f  Hard ie  Mountain between Kamloops Lake 
and Red Lake. 

Access t o  t h e  c l a ims  i s  by way o f  t h e  combined Sab is ton  Creek-Carabine 
Creek-Red Lake -T ranqu i l l e  R i v e r  road  and o l d  l o g g i n g  roads. 

The c l a ims  a re  ma in l y  covered w i t h  s o i l  b u t  appear t o  be u n d e r l a i n  by 
Upper T r i  ass i  c  Ni c o l  a  vo l can i  cs  accord ing  t o  Monger and McMi 11 an ( 1984). 
These rocks  have been i n t r u d e d  by severa l  f e l s i c  s tocks.  The vo l can i cs  
and two o f  t h e  s tocks  have been sheared and b r e c c i a t e d  by f a u l t s  w i t h  
va r i ous  s t r i k e s .  However, one group of f a u l t s  has a  n o r t h w e s t e r l y  
t r e n d  w h i l e  another group t r e n d s  more n o r t h e r l y  t o  n o r t h e a s t e r l y .  

Some o f  t h e  sheared and b r e c c i a t e d  zones have been m i n e r a l i z e d  t o  va ry -  
i n g  degrees w i t h  carbonates,  f i n e  g ra i ned  qua r t z ,  c innabar  and p y r i t e  
i n  va r i ous  combinat ions.  So f a r ,  c innabar  occurrences have been found 
w i t h i n  an area t h a t  i s  about 200 m wide and 2000 m long,  which t r e n d s  
about N30°N. 

The presence of bo th  anomalous q u a n t i t i e s  o f  mercury and fragments o f  
a l t e r e d  vo l can i cs  i n  t h z  s o i l s  appear t o  i n d i c a t e  t h e  presence o f  i n -  
t e r m i t t e n t  zones of hydrothermal  a l t e r a t i o n  i n  an area t h a t  has a  max- 
imum w i d t h  of about 1000 m and s t r i k e s  n o r t h w e s t e r l y  th rough  t h e  prop-  
e r t y .  

The r e s u l t s  o f  p rev ious  e x p l o r a t i o n  work have revea led  many f e a t u r e s  t h a t  
match c r i t e r i a  used t o  s e l e c t  an area i n  which t o  e x p l o r e  f o r  b l i n d  e p i -  
the rma l - t ype  p rec ious  meta l  depos i t s .  The f o l l o w i n g  i tems a re  p resen t  on 
t h e  p r o p e r t y :  a  p i l e  o f  c a l c - a l k a l i n e  v o l c a n i c  rocks,  an ex tens i ve  f a u l t  
system, utrarnaf ic rocks,  f e l s i c  and m a f i c  i n t r u s i v e s  and i n d i c a t o r s  o f  
hydrothermal a c t i v i t y ,  such a s p r o p y l i z a t i o n ,  ca rbon i za t i on ,  s i l i c i f i c a t i o n ,  
a r g i  1  1 a t  i on and mercury.  

The purpose o f  t h e  magnetometer survey was t o  o b t a i n  da ta  which c o u l d  be 
used i n  c o n j u n c t i o n  w i t h  o t h e r  i n f o r m a t i o n  t o  b e t t e r  unders tand t h e  bed- 
rock  geology i n  t h e  immediate area o f  t h e  c l a i m  group and t o  s e l e c t  areas 
f o r  more i n t e n s i  ve exp l  o r a t i o n .  

A p o r t a b l e ,  p recess ion  t y p e  of magnetometer was used t o  measure t h e  t o t a l  
magnet ic f i e l d  a t  s t a t i o n s  on a g r i d  e s t a b l i s h e d  d u r i n g  t h e  course o f  t h e  
f i e l d  work which was done d u r i n g  t h e  month o f  J u l y  and f i r s t  week o f  Aug- 
us t ,  1986. A d d i t i o n a l  t r a v e r s e s  w i t h  t h e  magnetometer were made i n  s e l -  
ec ted  areas where t h e  bedrock was exposed and cou ld  be i d e n t i f i e d .  Th i s  
i n f o r m a t i o n  t oge the r  w i t h  read ings  taken  over  occas iona l  ou tc rops  encount-  
ered d u r i n g  t h i s  survey were used t o  a s s i s t  i n  i n t e r p r e t i n g  t h e  r e s u l t s  o f  
t h i  s  work. 



CONCLUSIONS 

The basic general geology and known mineralization of the area i s  the 
same as indicated above. However, information obtained during the 
course of t h i s  work allows a more detailed account of the geology t o  
be given and indicates several areas where more ertensive exploration 
work should be done. 

A small f e l s i c  intrusive containing xenoliths of porphyritic andesite 
was located about 1000 m southwest of the Hardie stock and about the 
same distance southerly from the Dickson stock. The intrusive appears 
to  be a rnonzonite. Small outcrops of d ior i te  of various textures and  
composition were found t o  occur in a northwesterly trending zone in 
the vicinity of the monzonite stock. I t  i s  suggested that  the mon- 
zonite and dior i tes  are related t o  the same magma source. I t  must be 
noted that  a l l  rock identifications in the work are f i e ld  ident i f ic-  
ations and are subject t o  change. 

The s i t e s  of four former mineral springs were located. Two s i t e s  are 
close together about 200 m northwest of Pearl claim identification 
post 452E. Another s i t e  i s  afew.meters north of identification post 
2SOE. A third s i t e  i s  about 400 m N70"E from identification post 1SOE. 
I t  i s  suggested that these mineral spring deposits, composed of t r a -  
vertine, ca lc i te  cemented gravel or banded ca lc i te  represent the l a s t  
stages of yineralization in the area. A t  one s i t e  i t  appears that  dep- 
osition occurred af te r  the region was glaciated, which suggests that  
hydrothermal act ivi ty  has taken place over a considerable length of 
time in t h i s  area. 

I t  was found that the most common volcanic rocks within the claim group 
are porphyritic andesites of various textures and compositions. These 
rocks have been intruded by small f e l s i c  plutons and apparently sheared 
by many northwesterly trending f au l t s .  Both f i e ld  evidence and magnetic 
data indicate that  some of these suspected shear zones, covered with s o i l ,  
have been hydrothermally altered. 

Total magnetic f ie ld  measurements over outcrops of various types of rocks 
that could be identified in the f i e ld  indicate that  those rocks t h a t  con- 
tain cinnabar and have been hydrothermally altered in one way or another 
general l y  have magnetic values of less than about 57500 gammas ( * I ) .  The 
fel  s i c  i ntrusi ves have intermediate magnetic values between about ti7500 7' 
and 58OOO7', while diori tes  and porphyritic andesi tes exceed 58200 7 ' .  

After contouring of the magnetic data, using the above c r i t e r i a  and com- 
paring t h i s  information with data from other work which indicated areas 
where so i l s  contained greater than 300 ppb  of mercury, i t  i s  suggested 
that there are several soil  covered zones tha t  should be explored in 
more detai 1 . 
One of these soil  covered zones extends northwesterly from the apparent 
south end of the Hardie stock, parallel t o  the suspected southwestern 
contact of the Hardie stock, and then through the Dickson stock. 



Another s o i l  covered zone, l oca ted  about 650 m southwest o f  t h e  above 
zone, t r ends  about N30°W. Th i s  zone c u t s  across t h e  southwest f a c i n g  
s lope t h a t  descends t o  Carabine Creek v a l l e y .  

A t h i r d  s o i l  covered zone occurs nearer t o  t h e  west boundary o f  t h e  c la ims  
and extends n o r t h e r l y  i n  a  sinuous manner t o  j o i n  t h e  above zone. 

Other s i g n i f i c a n t  areas where t h e  t o t a l  magnet ic f i e l d  i n t e n s i t y  i s  l e s s  
than 575003/occur near t h e  south c e n t r a l  boundary and southeast  co rner  
o f  t h e  c la ims .  

RECOMMENDATIONS 

Concentrate f u t u r e  e x p l o r a t i o n  work on t h e  zone which extends n o r t h -  
wes te r l y  f rom t h e  south end o f  t h e  Hard ie  s tock  th rough t h e  Dickson 
s tock where t h e  t o t a l  magnet ic f i e l d  s t r e n g t h  was found t o  be l e s s  
than  575001 and i nc l udes  areas where anornalous q u a n t i t i e s  o f  mer- 
c u r y  were found i n  t h e  so i  1  s. 

Excavate 8 t renches about 100 m l ong  a t  100 m i n t e r v a l s  t o  c rosscu t  
t h i s  zone. I n  t h e  v i c i n i t y  of t h e  Hard ie  and Dickson s tocks  t h e  
t renches should be o f  s u f f i c i e n t  l e n g t h  t o  expose t h e  con tac t s  of 
t h e  s tocks.  

Have f l u i d  i n c l u s i o n  s tud ies  performed on any qua r t z  o r  carbonates 
t h a t  c o n t a i n  c innabar  t o  es t ima te  t h e  s a l t  con ten t  and temperature 
o f  t h e  hydrothermal s o l u t i o n s  t h a t  may k'ave been assoc ia ted  w i t h  
quar tz -c innabar  m i n e r a l i z a t i o n  now exposed a t  t h e  sur face.  

Using da ta  from t h e  f l u i d  i n c l u s i o n  study, es t ima te  t h e  depth below 
t h e  e x i s t i n g  surface where t h e  hydrothermal s o l u t i o n s  assoc ia ted  w i t h  
t h e  quar tz -c innabar  m i n e r a l i z a t i o n  would p robab ly  have b o i l e d .  If 
there 7s any p rec ious  metal  zone assoc ia ted  w i t h  t h e  quar tz -c innabar  
m i n e r a l i z a t i o n  i t  would p robab ly  be l o c a t e d  above t h e  e l e v a t i o n  where 
t h e  hydrothermal s o l u t i o n s  would have b o i l e d .  

Locate core  d r i l l  ho les  and d r i l l  t o  i n t e r s e c t  h y p o t h e t i c a l  p rec ious  
metal  zones. 



A  GEOPHYSICAL REPORT ON A  MAGNETOMETER SURVEY 

OF THE WARD I CLAIM GROUP, WARDIE MOUNTAIN, KAMLOOPS MINING DIVISION, B.C. 

INTRODUCTION - 

The c r i t e r i a  used t o  s e l e c t  an area i n  which t o  exp lo re  f o r  
ep i  thermal t ype  p rec ious  metal  deposi t,s i nc l ude ,  among o t h c r  
th ings ,  t h e  presence o f  a  p i l e  o f  c a l c - a l k a l i n e  v o l c a n i c  rocks,  
f e l s i c  i n t r u s i v e s ,  an ex tens i ve  system o f  f a u l t s ,  assoc ia ted  

i u l  t r a m a f i c  rocks,  i n d i c a t o r s  s f  hydrothermal a c t i v i t y  such as 
ca rbon i za t i on ,  s i l i c i f i c a t i o n ,  a r g i l l a t i o n  and t he  presence o f  
i n d i c a t o r  elements such as mercury.  The Ward I group o f  c la ims  
c o n t a i n  a1 1  o f  t he  above. 

Even thoush scme e x p l o r a t i o n  has been done on t h e  p rope r t y ,  
t he  geology has n o t  been w e l l  understood because the  bedrock 
i s  covered w i t h  an ex tens i ve  l a y e r  o f  s o i l .  I n  o r d e r  t o  l o c a t e  
m i n e r a l i z e d  areas t h a t  m igh t  be covered w i t h  s o i l  and t o  b e t t e r  
understand t he  geoiogy o f  t h e  area, a  maqnetometer survey was 
conducted over  t h e  p r o p e r t y  d u r i n g  J u l y  and A u g ~ s t  1986, by the  
owner and opera to r ,  Cavid A. Ward. 

Dur ing t h e  course o f  t h e  wzrk, approx imate ly  26 l i n e - k i l o m e t e r s  
o f  g r i d  l i n e  were e s t a b l i s h e d  and about 28 l i n e - k i l o m e t e r s  o f  
magnetometer t r ave rses  were conducted. 

PROPERTY AND OWNERSHIP 

The Ward I group c o n s i s t s  o f  t h e  Ward 1 and 2 c la ims  ( r e c o r d  nos. 
2968 and 2969, 2 p o s t  c l a ims )  and t he  P e ~ r l  c l a i m  ( r e c o r d  no. 
5237) ,  o r i g i n a l l y  a  16 u n i t  c l a im .  

A1 1  c la ims  a r e  owned by David 4. Ward of  Powel 1  R iver ,  B .C.  

LOCATION AND ACCESS 

The p r o p e r t y  can be l o c a t e d  on NTS map 921115W a t  about 50°50.4'N 
and 120" 45.5"W. This  i s  i n  t h e  Kamloops Min ing  D i v i s i o n  on t h e  
west f l ank  of  Ha rd ie  Mountain about 5.5 km n o r t h  o f  Copper Creek 
S t a t i o n  on t h e  CN r a i l r o a d .  Access i s  by way o f  t h e  combined 
Sabis ton Creek - Carabine Creek - Red Lake - T r a n q u i l l e  R i v e r  Road. 
The p rope r t y  can be reached by f o l l o w i n g ,  f o r  about 3.5 km t o  t h e  
south,  an o l d  l o g g i n g  road t h a t  ieaves t h e  Red Lake road  about 
1 km south o f  the  south end o f  Red Lake. 



PHYSI O G R A H Y  

The property i s  located on a small, mainly soi l  covered bench 
and steep h i l l s ide  adjacent to  the east  side of the Carabine 
Creek vall ey. The elevation ranges from about 1060 meters a t  
the eastern edge of the property to 640 meters a t  the road along 
the Carabine Creek valley. 

The vegetative cover i s  best described as being mostly park 
land with a mixture of open, mature Douglas Fir fores t ;  areas 
of dense, closely spaced immature f i r ;  small meadows; occasional 
mature Ponderosa pine and some groves of aspen. Pine grass and 

t a variety of shrubs, plants and wild flowers occur in the open 
forest  and meadows. In places there i s  an abundance of wild 
onions . 

The only water on the property i s  available from e i ther  one or 
two springs depending on the time of year. The water from both 
springs i s  alkaline,  b u t  has been used for  human consumption. 
Travertine has been deposited in the vicini ty  of the lower spring. 

HISTORY OF OWNERSHIP -- AND PREVIOUS WORK 

The f i r s t  claims were staked in th i s  area in 1895 (Stevenson 1940). 
All or part of the property has been known by various names tha t  
include: Hardie Mountain (Stevenson 1940, Cockfield 1948), Mercury 
Group (Cockfield 1948), Leir Mercury Prospect (Morrison 1970), Jim 
(Placer Development L td .  1980) and Ward Group. 

D . B .  S t e r r i t t  and Associates did some exploratory work for  mercury 
in th i s  area in 1940 and 1941. A shaft ,  crosscut a d i t  and numerous 
p i t s  and trenches were excavated in s i l i c i f i e d  areas of Hardie Hill 
(Hardie stock) where disseminated cinnabar had been found. Resul t s  
of th i s  work were described by Cockfield (1948). Mathews (1948) 
described in more detail  the character of the rocks making u p  a t  
least  a part o f  the stock and an important structural control con- 
cerning the deposition of cinnabar found in a very local area cut 
by the ad i t .  

S t e r r i t t  and Associates also dug numerous p i t s  along a narrow, 200 
meter long and narrow s i l i c i f i e d  breccia zone containing minor cin- 
nabar exposed near the top of the west side of Dickson Hill (Dickson 
stock).  A short northerly trending ad i t  was excavated in the south- 
ern .part of the stock (Cockfield 1948). 

Savanna Creek Gas and Oi 1 L t d .  (Leir Mercury Prospect), owned many 
claims in the area during the 1960's when the price of mercury was 
very high for  a short period of time, b u t  abandoned the claims when 
the price of mercury dropped very low in 1970. An extensive soil  
geochemical survey for  mercury was completed over the Leir Prospect 
by Morrison (1970). This work indicated the presence of extensive 
areas of anomalous quantit ies of mercury in the so i l s .  However, 
Morrison (1970) noted that i t  was surprising that  high mercury soil  
anomalies were not observed near known occurrences of cinnabar, b b t  
were located in other soil  covered areas. 



A smal l  s o i l  sampl ing p r o j e c t  f o r  mercury was conducted by Ward 
(1982) i n  t h e  v i c i n i t y  o f  one o f  Mo r r i son ' s  sample l i n e s .  I t  
was e q u a l l y  s u r p r i s i n g  t o  f i n d  mercury concen t ra t i ons  o f  600,- 
800,1100, 1300 and 440 ppb mercury i n  5  consecu t i ve  sample s i t e s  
spaced 1.5 m  a p a r t  i n  an area where Mor r i son  found o n l y  1Q0 and 
110 ppb o f  mercu7y i n  samples spaced about 30 meters apa r t .  
These c o n t r a d i c t i o n s  remain t o  be expla ined.  

A mu1 t i -element geochemical s o i  1  survey was conducted by P lace r  
Development L td .  (1981) when they  owned over  3700 ha o f  c la ims  
i n  t h i s  area. The r e s u l t s  o f  t h e i r  survey a r e  somewhat suspect 
i n  regard  t o  mercury because t h e i r  analyses i n d i c a t e d  t h a t  many 
samples con ta ined  l e s s  than 5  ppb mercury, which i s  unusual 
s i nce  s o i l s  f rom unminera l i zed  areas u s u a l l y  c o n t a i n  about 80 
P P ~  Hg. 

I n  1984 trenches were excavated i n  an area n o r t h  o f  t h e  Pear l  
i d e n t i f i c a t i o n  pos t  4S3E where Mor r i son  r e p o r t e d  a  mercury s o i l  
anomaly (Nard 1984) . I n t e n s e l y  a1 te red ,  bleached p o r p h y r i t i c  ande- 
s i t e w a s  found i n  two trenches. Gypsum was assoc ia ted  w i t h  t h e  
i n t e n s e  a l t e r a t i o n  and was found i n  an 11 cm t h i c k  v e i n  i n  a  
t h i r d  t r ench  assoc ia ted  w i t h  a r g i l l i z e d  p o r p h y r i t i c  andes i te .  
These t renches were i n  an area t h a t  Mor r i son  had mapped a s M f e l s i t e " .  

GEOLOGY -- 

The geology w i t h i n  t h e  c l a i m  group has been descr ibed  bo th  i n  
general  and i n  s p e c i f i c  areas i n  d i f f e r e n t  r e p o r t s :  Stevenson 
( l 9 4 0 ) ,  Cock f ie l  d  (1948), Mathews (1948), Mor r i son  (1970), Ewing 
(1980),  Monger and McMi l lan (1984) and Ward (1985) .  A d d i t i o n a l  
geo log i ca l  i n f o r m a t i o n  was ob ta ined  d u r i n g  t h e  course o f  t h e  work 
descr ibed  i n  t h i s  r e p o r t .  

I n  d e t a i l  t he  geology appears t o  be q u i t e  complex, b u t  i t  may be 
descr ibed  i n  a  genera l  way. A sequence o f  v o l c a n i c  rocks  i n c l u d -  
i n g  mos t l y  dark  andes i tes  w i t h  some b a s a l t  has been c u t  by d i a -  
base dykes. A s t r i p  of  u l t r a b a s i c  rocks  across t h e  southwest 
co rne r  o f  t h e  c la ims  appears t o  have been f a u l t e d  i n t o  c o n t a c t  
w i t h  vo l can i c  rocks .  

D i o r i t e s  of va r ious  t e x t u r e s  and composi t ions have i n t r u d e d  t h e  
vo l can i c  rocks i n  a  l i n e a r  zone ad jacen t  t o  t h e  area no r theas t  
of  t h e  f a u l t  con tac t .  The bodies o f  d i o r i t e  va ry  f rom dykes t o  
smal l  s tocks  or p lugs .  

F e l s i c  p l u tons  have a l s o  i n t r u d e d  t h e  v o l c a n i c  rocks  i n  a t  l e a s t  
t h r e e  p laces,  the Hard ie  and Dickson s tocks  and another  s tock,  
irronzonite (?),  I x a t e d  d u r i n g  t h i s  work. These s tocks may be 
younger than t h e  d i o r i t e s  b u t  assoc ia ted  w i t h  t h e  same magma 
chamber. A smal l  f e l s i c  dyke c u t s  t h e  Hard ie  s tock .  

The v o l c a n i c  rocks and bo th  t h e  Ha rd ie  and Dickson s tocks  were 
broken t o  va r i ous  degrees a long  somewhat p a r a l l e l ,  n o r t h w e s t e r l y  
t r e n d i n g  f a u l t s .  Tension t ype  f a u l t s  assoc ia ted  w i t h  t h e  no r th -  
w e s t e r l y  f a u l t s  t r e n d  n o r t h e r l y .  



S i l i c i f i c a t i o n  occur red  a t  va r i ous  p laces  and i n  va r i ous  amounts 
a t  the  Hard ie  and Dickson s tocks .  Some o f  these s i l i c i f i e d  areas 
were r e f r a c t u r e d  and c innabar  assoc ia ted  w i t h  f i n e  g ra incd  qua r t z  
was deposi ted.  I n  o t h e r  areas t h e  vo l can i c  rocks  were a l t e r e d  by 
a r g i l l a t i o n  and a d d i t i o n  o f  carbonates i n  va r i ous  combinat ions and 
amounts. I n  some cases b r e c c i a  zones i n  a l t e r e d  vo l can i cs  were 
m i n e r a l i z e d  h i t h  m inor  c innabar ,  r e f r a c t u r e d ,  f i l l e d  w i t h  carbon- 
a tes  and more c innabar ,  r e f r a c t u r e d  dnd recemented w i t h  carbonates. 
I n  o t h e r  cases t h e  vo l can i cs  have been a l t e r e d  t o  c l a y s  t h a t  cun- 
t a i n  abundmt  gypsum and r a r e  c innabar .  

A l a t e  p e r i o d  o f  f a u l t i n g  has r e f r a c t u r e d  t h e  Ha rd ie  s tock  m ine ra l -  
l i z a t i o n  a long  i t s  western con tac t ,  

I t  appears t h a t ,  i n  t h e  wan i t y  stages o f  g l ac i e i t i on  i n  t he  area, a  
r e l a t i v e l y  t h i n  l a y e r  o f  g l a c i a l  m a t e r i a l  va ry i ng  f rom a few l a r g e  
c r r a t i c s  t o  bou lders  and cons ide rab le  amount o f  s i l t s  and c l a y s  
were depos i ted  ove r  t h e  bedrock i n  many p laces .  

INSTRUMENTATION AND THEORY 

The magnet ic survey was c a r r i e d  o u t  s i n g  a  p o r t a b l e  t o t a l  f i e l d  
p ro ton  precess ion t ype  o f  magnetometer, model MP-2, manufactured 
by S c i n t r e i  L td .  o f  Concord, On ta r i o .  T h i s  i ns t rumen t  has a  range 
f rom 20,000 t o  100,000 gammas (7) i n  25 ove r l app ing  s teps w i t h  a  
t o t a l  f i e i d  accuracy o f  f 1 gamma over  t he  f u l l  o p e r a t i n g  range. 
A 5 d i g i t  LED readout  d i s p l a y s  t h e  t o t a l  magnet ic f i e l d  i n  gammas. 

The magnetic method o f  a p p l i e d  geophysics c o n s i s t s  o f  a c c u r a t e l y  
measuring t h e  magnet ic f i e l d  s t renc j th  a t  s p e c i f i c  l o c a t i o n s  and 
p resen t i ng  t h e  data i n  t h e  form o f  magnet ic p r o f i l e s  and contoured 
maps. I n t e r p r e t a t i o n  o f  these p r o f i l e s  and contoured maps a s s i s t s  
i n  t h e  i d s n t j f i c a t i o n  o f  rocks,  i n  mapping t h e i r  d i s t r i b u t i o n  and 
i n  r e v e a l i n g  s t r u c t u r a l  f e a t u r e s  t h a t  a r e  covered by such t h i n g s  
as s o i l ,  g l a c i a l  d e b r i s  and swamps. I n  m in ing  e x p l o r a t i o n  t h e  
magnet ic f i e l d  da ta  may be use fu l  e i t h e r  f o r  d i r e c t l y  l o c a t i n g  o r e  
bodies t h a t  a r e  s t r o n g l y  magnetic, o r  f o r  l o c a t i n g  a reaso f  hydro- 
thermal a l t e r a t i o n  o r  i n t r u s i o n  t h a t  may e x i s t  i n  rocks  t h a t  nor -  
m a l l y  c o n t a i n  g r e a t e r  q u a n t i t i e s  o f  magnet ic m ine ra l s  than t h e  i n -  
t r u s i  ves o r  a1 t e red  areas. 

The usefu lness o f  t h e  method depends on t h e  magnet ic f i e l d  s t r e n g t h  
assoc ia ted  w i t h  a  rock  a t  a  p a r t i c u l a r  p lace .  And t h i s  depends on 
t he  con ten t  o f  magnet ic m inera ls ,  such as magnet i te  o r  p y r r h o t i t e ,  
t he  s t r e n t h  o f  t n e  e a r t h ' s  magnet ic f i e l d  a t  t h a t  p l ace  and t h e  a- 
mount o f  permanent magnetism t h a t  t h e  r o c k  r e t a i n s .  

Since t h e  e a r t h ' s  hagne t i c  f i e l d  s t r e n g t h  has been observed t o  vary  
w i t h  t ime  as w e l l  as p lace,  these v a r i a t i o n s  a r ?  u s ~ a l l y  taken i n t o  
account i n  t h e  i n t e r p r e t a t i o n  o f  t h e  da ta  ( d i u r n a l  v a r i a t i o n s )  . 



The purpose o f  t h e  s tudy  was t o  l o c a t e  s o i l  covered zones o f  
hydrothermal a1 t e r a t i o n  w i t h i n  a  p i l e  o f  ca1 c-a1 ka l  i n e  vo l can i c  
rocks .  These zones may i n d i c a t e  t he  presence o f  ep i therma l  
m i n e r a l i z a t i o n  a t  depth.  I t  was f e l t  t h a t  hydrothermal a c t -  
i v i t y  would a1 t e r  o r  remove t h e  magnet i te  u s u a l l y  con ta ined  i n  
andesi tes o r  b a s a l t s .  And, t h a t  t h e  hydro therma l l y  a l t e r e d  
areas wou1 d  consequent ly be i n d i c a t e d  by s i g n i f i c a n t l y  1  ower 
magnetic f i e 1  d  s t r e n g t h  when compared t o  u n a l t e r e d  c a l  c-a1 ka7 i ne 
vo l can i c  rocks .  

SURVEY PROCEDURE 

The survey was c a r r i e d  o u t  over  a g r i d  which was e s t a b l i s h e d  
as a  p a r t  o f  t h i s  work and a l s o  a t  o t h e r  p laces us ing  survey 
l i n e s  e s t a b l i s h e d  d u r i n g  p rev ious  work on t h e  c la ims  and over  
a u x i l i a r y  g r i d s  e s t a b l i s h e d  i n  l o c a l  areas. 

The main g r i d  base l i n e  runs n o r t h  and south a long  t h e  eas t  
boundary of  t h e  Pear l  c la im,  s t a r t i n g  f rom t h e  Pear l  i d e n t i f -  
i c a t i o n  pos t  iS4E. Survey l i n e s  and s t a t i o n s  were e s t a b l i s h e d  
a long  l i n e s  runn ing  west f rom t h e  base l i n e .  An a u x i l i a r y  
800 meter l o n g  no r th - sou th  base l i n e  was extended n o r t h  f rom 
the  Pear l  4S2E i d e n t i f i c a t i o n  pos t .  

The spac ing between survey l i n e s  v a r i e d  f rom t h e  planned 125 
meters.  I n t e r v a l s  between magnetometer r ead ing  v a r i e d  depend- 
i n g  on t he  circumstances encountered d u r i n g  t h e  survey. Sur- 
vey s t a t i o n s  were o r i g i n a l l y  e s t a b l i s h e d  a t  25 meter i n t e r v a l s  
a long  t h e  l i n e s ,  however, i n  some cases, readings were taken 
a t  12.5, 10, 5  and 1  meter i n t e r v a l s  where more d e t a i l e d  i n -  
fo rmat ion  appeared t o  be requ i red .  

A l l  l i n e s  and s t a t i o n s  were e s t a b l i s h e d  by t h e  use o f  a  com- 
pass and h i p  cha in .  Ac tua l  l o c a t i o n s  a t  va r ious  p a i n t s  were 
e s t a b l i s h e d  f o r  mapping purposes by us ing  a 1  :5000 sca le  a e r i a l  
photograph o f  t h e  area. 

For convenience, i n  t h i s  r e p o r t  t h e  main survey l i n e s  a r e  
l a b e l l e d  A  t h r u  M f rom n o r t h  t o  south.  A u x i l i a r y  t r a v e r s e  
l o c a t i o n s  a r e  l a b e l l e d  @ t h r u  a . Another a u x i l i a r y  base 
l i n e  (N42"W) w i t h  s h o r t  survey l i n e s  was e s t a b l i s h e d  immed- 
i a t e l y  t o  t he  southwest o f  t h e  Hard ie  s tock  The l o c a t i o n  
o f  a l l  these survey l i n e s  a r e  shown on Map2 .  

Tbe magnetometer t r ave rses  were looped wi t h i n  two hours i n  
o rde r  t o  c o r r e c t  f o r  d i u r n a l  v a r i a t i o n s .  However, i t  was 
found d u r i n g  p r e l i m i n a r y  p l o t t i n g  o f  t h e  da ta  i n  t h e  form o f  
magnetic p r o f i l e s  t h a t  d i u r n a l  v a r i a t i o n s  were n o t  a  s i g n i f -  
i c a n t  f a c t o r .  The maximum d i u r n a l  v a r i a t i o n  was l e s s  than  
100 gammas (7) which i s  s i g n i f i c a n t l y  l e s s  than  1 6 0 0 q ,  t he  
d i f f e r e n c e  between hydrothermal l y  a1 t e r e d  rocks c o n t a i n i n g  
c innabar  o r  f i n e  g ra ined  p y r i t e  (mean va lue  o f  about  57200Y) 
and una l t e red  andes i tes  and d i o r i t e s  (mean va lue  of  about 588001). 
Consequently, a l l  da ta  were p l o t t e d  w i t h o u t  c o r r e c t i n g  f o r  d i u r n a l  
v a r i a t i o n .  A11 readings were taken w i t h  t h e  a x i s  o f  t h e  sensor 
o r i e n t a t e d  n o r t h  and south.  



WARD CLAIMS 
KAMLo OPS M ~ N ~ N L  DIVISLON , D. C. 

N T S ~ ~ T / \ S W  

TOTAL MAGN ET~C f I EL D 

O K R  AREAS 
OF KNOWN ROCK TYPES 



I n  order to  a s s i s t  in interpreting the data,  magnetic readings were 
taken over various types of rocks which could be ident i f ied in the 
f i e l d .  The total magnetic f i e l d  strength over a rhyodacite outrrop- 
ping alol~g the Tranquille River was about 5 7 2 5 W ' .  About 57400Ywere 
observed over a Tertiary granodiori t e  intrusive 1 ocated about 1.5 km 
northwest o f  the c1;ims. The mean values were about 5 8 8 0 0 f  for por- 
phyri t i c  andesi t e ,  59200  7 for  di or i  tes  , 581 00 7 for  di abase, 57750.1 
for  morizoni t e ,  5 7 5 0 0  7' for  the Dickson Hi 1 1  intrusive and 57200 3' for  
hydrothermally a l tered rocks containing cinnabar. The data used to 
determine these itlean values are  plotted on Figure 1 .  

COMPILATION -- OF DATA 

The uncorrected magnetic data were plotted as magnetic ~ r o f i l e s  as 
sh~wn an Figures 2 ,  3,  4 ,  5 and 6 enclosed in the pocket a t  the end 
of  t h i s  report .  Various horizontal scales were used as will be fioted 
in the f igures .  The vertical  scale for  the tota l  magnetic f i e ld  
strength in a11 cases was maintained a t  50'7 / m m .  

The magnetic data was contoured a t  500 intervals  by graphic in te r -  
polation from the plotted magnetic prof i les .  The isoiriagnetic con- 
tours are shown on Map 3 which has a scale u f  1 :5000. This map i s  
enclosed in the pocket a t  the end o f  t h i s  report .  Isomagnetic con- 
tours a t  or below 57500rl' are  shown as dashed 1 ines whi le those from 
58300 -J and above are  shown as sol id l ines.  

INTERPRETATION 

During the ?recess of  establishing the survEy grid and conducting the 
rnagnetonieter surveys a variety of rock outcrops were encountered. 

I t  seemed apparent t ha t  the comrilonest kinds of r o ~ k  on the claims are  
dark porphyritic andesites of various textures and compositions. These 
dndesites appear t c  extend in a crumpled sheet extending to  the northeast 
of an i r regular  l ine  t h a t ;  can be drawn f r o m  the Pearl 3S3E ident i f icat ion 
post towards the northeast a distance of about 2 krn where the l ine  app- 
ears to  bend toward the north3ast for  about 500 meters ana then i t  con- 
t i  rwes on toward the northwes t . 

Ultrabasic rocks as i n d i c ~ t e d  by outcrops and pale greenish grey s a i l  
occur southwest o f  a l ine  trending about N30°W from the Pearl 4S1E 
ident i f icat ion post. This band i s  east  of and about parallel  to the 
Carabine Creek r o a d .  

Outcrops of a f ine  grained, b r i t t l e ,  buff or  tan colored dolomite ( ? )  
occur i n  an area a d j a c e ~ t  to the south boundary of the Pearl ciaini be- 
tween 4 S l  E a n d  4S2E identi f icat ion posts. 



What appears t o  be a  smal l  monzonite s tock  was l o c a t e d  about  
1 km southwest o f  t h e  Hard ie  s tock  and about  t h e  same d i s t a n c e  
south o f  t h e  D i ~ k s o n  s tock .  Zen01 i t h s  o f  p o r p h y r i t i c  andes i t e  
a re  con ta ined  i n  t he  monzonite.  

D i o r i t e s  o f  va r i ous  t e x t u r e s  and composi t ions were found t o  
ou tc rop  i n t e r m i t t e n t l y  i n  a  n o r t h w e s t e r l y  t r e n d i n g  band be- 
tween t h e  p o r p h y r i t i c  andes i tes  t o  t h e  no r theas t  and u l t r a b a s i c  
rocks t o  t h e  southwest. 

One o f  t h e  o b j e c t i v e s  o f  t h e  magnetometer survey was t o  de te r -  
mine i f  outcrops o f  hyd ro the rma l l y  a l t e r e d  rocks c o n t a i n i n g  
c innabar  cou ld  be d i s t i n g u i s h e d  f rom u n a l t e r e d  ou tc rops  o f  
o t h e r  rocks .  I f  t h i s  d i s t i n c t i o n  c o u l d  be made then t h e  mag- 
netometer survey c o u l d  a s s i s t  i n  l o c a t i n g  s o i l  covered areas 
t h a t  m igh t  be u n d e r l a i n  by hyd ro the rma l l y  a l t e r e d  rocks.  A 
second o b j e c t i v e  was t o  c o r r e l a t e  t he  magnet ic da ta  w i t h  pre-  
v i o u s l y  ob ta i ned  i n f o r m a t i o n  on mercury s o i  1 anomal i e s  t o  de t -  
ermine i f  t h e r e  was a  co inc idence o f  these anonlal ies w i t h  
areas where t o t a l  magnet ic f i e l d  s t r eng ths  were s i m i l a r  t o  
those found over  known outcrops o f  hyd ro the rma l l y  a l t e r e d  
rocks c o n t a i n i n g  any observable amounts of  c innabar .  A t h i r d  
o b j e c t i v e  was t o  dec ide where t o  concen t ra te  any f u r t h e r  ex- 
p l o r a t i o n  work. Th i s  d e c i s i o n  would be based on a comparison 
o f  va r i ous  sources o f  i n f o r m a t i o n  w i t h  t h e  r e s u l t s  o f  t h e  mag- 
netometer survey. 

The data presented i n  F igu re  1  i n d i c a t e s  t h a t  t h e  t o t a l  mag- 
n e t i c  f i e l d  s t r e n g t h  o f  u n a l t e r e d  vo l can i c  rocks and d i o r i t e s  
w i t h i n  t h e  c la ims  was s i g n i f i c a n t l y  d i f f e r e n t  f rom hydrotherm- 
a l l y  a l t e r e d  rocks,  w i t h  o r  w i t h o u t  c innabar ,  so t h a t  a  d i s -  
t i n c t i o n  between them cou ld  be based on t h e i r  magnet ic prop- 
e r t i e s  w i t h  some degree o f  conf idence.  However, t h e  data i n -  
d i c a t e  t h a t  t he  f e l s i c  i n t r u s i v e s  and hyd ro the rma l l y  a l t e r e d  
rocks e i t h e r  w i t h  o r  w i t h o u t  c innabar  cou ld  n o t  be d i s t i n g -  
u ished from each o t h e r  only on t h e  b a s i s  o f  t h e i r  magnet ic 
p r o p e r t i e s .  I t  was decided on t h e  b a s i s  o f  t h i s  work t h a t  
areas w i t h  l e s s  than  57500f  were p robab ly  u n d e r l a i n  by any 
one o f  these t h r e e  types o f  rocks .  

I t  was concluded t h a t  a  co inc idence  o f  areas c o n t a i n i n g  more 
than 300 ppb Hg and l e s s  than 57500f magnet ic f i e l d  s t r e n g t h  
migh t  i n d i c a t e  where more e x p l o r a t i o n  work should be under- 
taken. However severa l  problems became e v i d e n t  when t r y i n g  t o  
make t h e  c o r r e l a t i o n  between t h e  geophysical  and geochemical 
i n f o r m a t i o n .  

One problem i n v o l v e d  i ncons i s tenc ies  found between t h e  mapped 
l o c a t i o n s  o f  amounts o f  mercury i n  t h e  s o i l s  and ac tua l  l o c -  
a t i o n s  o f  t h e  sample s i t e s ,  o l d  work r e p o r t e d  by Mor r i son  (1976) .  
A lso  t h e r e  i s  a  poor f i t  between "A" and "B" area maps o f  Mor- 
r i  son. 



Another problem i s  r e l a t e d  t o  va lues t h a t  Mor r i son  reported 
f o r  s o i l  mercury.  I n  one case, Ward fcund mercury values o f  
600, 800, 11U0, 1300 and 440 ppb Hg i n  5 consecu t i ve  sample 
s i t e s  spaced 1.5 m a p a r t  a long  t h e  southern boundary o f  t h e  
Ward 1  and 2 c l a ims  about 25 m eas t  o f  t h e  f i n a l  c l a i m  pos t  
(Ward, 1982). Accord ing t o  Mor r i son ' s  map i n  an area about 
30 m n o r t h  o f  t h e  above area he found o n l y  100 and 110 ppb Hg. 
I n  f a c t ,  a l l  t h e  samplss except  two9 taken by Mor r i son  i n  t h e  
v i c i n i t y  o f  c innabar  m i n e r a l i z a t i o n  assoc ia ted  w i t h  t h e  Hard ie  
s tock  were l e s s  t han  300 ppb, a  cu r i ous  s i t u a t i o n .  

An a t tempt  was made t o  t i e  t h e  geochemical and magnetometer 
surveys t oge the r  through p o i n t s  known t o  be common t o  bo th  
surveys, f o r  example, t h e  s i t e  o f  t h e  s h a f t  on Hard ie  H i l l ,  
t he  l o c a t i o n  o f  a spr ing ,  and i d e n t i f i a b l e  s o i l  sample l o c -  
a t i o n s  o f  Mor r i son  a t  36N36E and 56N46E. I t  was found t h a t  
m i s f i t s  f rom about 150 t o  300 meters e x i s t e d  between these 
p o i n t s  i f  t h e  Hard ie  H i l l  s h a f t  was used as a  common p o i n t .  
The l a r g e s t  e r r o r  i n v o l v e d  t h e  56N46E s i t e .  Under these 
c o n d i t i o n s  o v e r a l l  comparisons between t h e  two surveys c o u l d  
n o t  be done w i t h  conf idence.  However, Map 5 i l l u s t r a t e s  t h e  
approximate re1  a t i o n s h i  p  o f  areas t h a t  Mor r i son  mapped as 
hav ing  g r e a t e r  than 300 ppb Hg and o f  areas found i n  t h i s  
magnetometer survey t h a t  had l e s s  than 575007' magnet ic f i e l d  
s t r eng th .  

On F igu re  3 t h e r e  i s  a  comparison shown as ove r l app ing  p ro -  
f i l e s  o f  a  d e t a i l e d  magnetometer t r ave rse ,  done d u r i n g  t h i s  
work, and a geochemical s o i  1  survey f o r  mercury (Ward 1982).  
Here t he re  i s  a  good co inc idence o f  h i g h  mercury l e v e l s  and 
compara t i ve ly  low magnet ic f i e l d  s t r eng th .  A l i n e a r  zone o f  
low magnetic f i e l d  s t r e n g t h  extends n o r t h w e s t e r l y  f rom t h i s  
c o i n c i d e n t  area, across t h e  s o i l  covered s lope  ad jacen t  t o  
the  apparent southwest con tac t  o f  t h e  Hard ie  s tock ,  and on 
towards t h e  Dickson s tock .  

A more d e t a i l e d  magnetometer survey was undertaken i n  t h i s  
area and t h e  r e s u l t s  a re  shown on F igures  3  and 4 i n  t h e  form 
o f  p r o f i l e s .  

As a  r e s u l t  o f  t h i s  survey and on t h e  b a s i s  o f  t h e  magneto- 
meter readings ob ta ined  over  i d e n t i f i a b l e  rocks i n  outcrops,  
see F igu re  1, i t  i s  suggested t h a t  a  zone o f  hydrothermal 
a l t e r a t i o n  extends f rom t h e  southern end o f  t he  Hard ie  s tock,  
a long t h e  southwestern s i d e  o f  t h e  s tock  and on towards t h e  
Dickson s tock .  Th i s  zone appears t o  i n c l u d e  one o r  more 
s l i c e s  o f  u n a l t e r e d  vo l can i c  rock  t h a t  p a r a l l e l  t h e  s t r i k e  
of t h e  zone. Th i s  zone may be minera l  i zed w i t h  c innabar  where 
n o r t h e r l y  t r e n d i n g  t ens ion  t ype  f a u l t s  i n t e r s e c t  t h i s  zone. 



Another soil covered hydrothermally altered zone appears to 
be located about 650 m southwest of the above zone and cuts 
across the southwest facing slope that descends t o  the Cara- 
bine Creek valley. The zone broadens toward the northwest 
where Morrison found a broad area with so i l s  containing more 
than 300 ppb Hg. In various places th is  zone overlaps other 
areas where the so i l s  contain more than 300 ppb Hg. 

A third soil  covered hydrothermally altered zone apparently 
occurs nearer to the west boundary of the claims and extends 
northerly in a sinuous and branched manner to join the above 
zone. Morrison's work did not extend into this  area. However, 
the geochemical soil  survey by Placer Development L t d .  indi- 
cates that  above normal quantities of mercury in the so i l s ,  
u p  t o  1072 p p b ,  were found in th is  area along the i r  LlOOOS 
l ine .  However, in th is  area the i r  l ines were spaced 650 m 
apart so the extent of these anomalies i s  not known .  

Two irregular shaped areas where the total magnetic f ie ld  i s  
less than 57500f occur near the south center a n d  near the 
southeast corner of the claims. The area in the vicinity of 
the south center part of the claims was found to contain out- 
crops of  a fine grained tan t o  buff dolomite ( ? )  which might 
account for the anomaly. The irregular shaped anomaly near 
the southeast corner of the claims might be caused by hydro- 
thermal a l  teration . Morrison mapped a small mercury soi 1 
anomaly in th i s  area. 

The f i r s t  objective of the magnetometer survey has been partly 
achieved. That i s ,  although a distinction can be made between 
a1 tered and unal tered andesi t e  voacanic rocks in th is  area, 
a separation between fe l s i c  intrusives and a1 tered rocks of 
various types could not be made by using the magnetometer alone. 

The second objective was met with limited success since some 
areas of less than 575003' did coincide with areas that con- 
tained more than 300 p p p  Hy. 

The third objective was achieved since i t  has been decided t o  
continue exploration work in the vicinity of the Hardie and 
Dickson stocks along the zone outlined by the 575003/ contour 
in th is  area. 
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COST STATEMENT 

Maqnetometer Rental 

R e n t ~ l  s t a r t  u p  
11 days 8 $29.00/da.y (22 Ju ly  t c  5 Aug ) 
11 days insurance @ $1 .16/day 
Shipping 

Travel E x ~ e n s e  

Ferry Sare,  1 Ju ly  
T o l l ,  Coquihalla highway, 2 vehic les  
Parking, 18 J u l y ,  7 August 
Ferry f a r e ,  7 August 
4x4 Pickup use, 1 Ju ly  t o  7 August 
2630.5 krn O $0.30/km 
4x4 Sta t ion  wagon, 1 Ju ly  t o  8 Ju ly  
850 krn @ $O.3O/km 

Food, -- meals and lodging 

Groceries 
Restaurant meals 
Hotel ,  23 Ju ly  

Mi sce l  1 aneous Suppl i e s  - 

Hip chain thread and f lagging 
Mylar f i lm  and d r a f t i n g  suppl ies  
Campstove fue l  , e t c .  

Labour -- 

Survey g r i d ,  2 men, 2 Ju ly  t o  8 Ju ly  
14 man-days @ $150.00/day 2100.00 
Survey g r i d ,  1 man, 9 Ju ly  t o  21 Ju ly  
8 man-days @ $1 50.00/day 1200.00 
Magnetometer survey,  1 man, 22 Ju ly  t o  5 Aug 
( inc ludes  4 days of delays caused by shipping 
problems and de fec t ive  equipment) . . 

15 days @ $150.00/day 



Travel time 

C .  Ward 2 J u l y ,  Vancouver t o  c la ims ,  8 hrs 
8 J u l y ,  Claims t o  Vancouver, -- 9 hrs  

17 hrs  

T o t a l ,  17 h r s  @ $18.00/hr $306.00 

D. Ward 1 Ju ly ,  Powell River t o  Vancouver 5 hrs 
2 J u l y ,  Vancouver t o  c laims 8 hrs 

16 J u l y ,  Claims t o  Vancouver 9 hrs 
20 J u l y ,  Vancouver t o  claims 9 hrs  

5 Aug , Claims t o  Vancouver 9 hrs  
7 Aug , Vancouver t o  Powell River 5 hrs 

45 hrs 

T o t a l ,  45 hrs @ $18.00/hr 

Report - 

k t a  a n a l y s i s  and w r i t i n g ,  64 h r s  @ $50.00/br $3200.00 
Draf t ing ,  91 h r s  @ $25.00/hr 2275 .OO 
Typing, 8 h r s  @ $8.50/hr 68.00 
Reproduction c u s t ,  b inders ,  e t c .  61.20 

85604.2b $5604.20 

Total a l l  c o s t s  $14,7&.93 

Cost A ~ ~ o r t i  onment: 

Es tab l i sh ing  survey g r i d  

Magnetometer survey and r e p o r t  
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a I3hD in economic geology which has n o t  been conlpleted. He has 

had courses in general geol o g ,  s t ructural  geology , o ~ t i  cal mi ri- 

era1 oyy, s t r a t i  graphic paleontolcqy , his tor i  cal geology and  d e -  

nlents of mining. 

Over the p a s t  years lie has been employed i n  a variety of  

occupatiiins. !Jpon graduation from university he was employed 
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department before k i n g  drafted fo r  the K o w a f i  War. Later, he 

worked for  the Boeing Aircraft  Company a s  a tool  design engineer. 
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to evaluatd the economic potential of mineral claims in  the 
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n~athematics and was eivployed as a research analyst  a t  t h e  Waqh- 
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t i  mber, farming and prospecting. 
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