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SUMMARY 

A magnetometer survey was completed over the Ward I group of claims 
located on the west f l a n k  of Hardie Mountain between Kamloops Lake 
and Red Lake. 

-- 

Q @ d  

Access t o  the claims i s  by way of the combined Sabiston Creek-Carabine 
Creek-Red Lake-Tranquille River road and o l d  logging roads. 

The claims are  mainly covered w i t h  so i l  b u t  appear t o  be underlain by 
Upper Tri ass ic  Ni col a vol cani cs  according t o  Monger and McMi 11 an ( 1984). 
These rocks have been intruded by several f e l s i c  stocks.  
and two of the stocks have been sheared and brecciated by f a u l t s  w i t h  
various s t r ikes .  However, one group of f a u l t s  has  a northwesterly 
trend while another group trends more northerly t o  northeasterly.  

The volcanics 

Some of the sheared and brecciated zones have been mineralized t o  vary- 
i n g  degrees w i t h  carbonates, f i n e  grained qua r t z ,  cinnabar and pyr i te  
i n  various combinations. So f a r ,  cinnabar 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 l o n g ,  which trends 
about N30"N. 

The presence of b o t h  anomalous quant i t ies  of mercury and fragments of 
a l tered volcanics i n  the  s o i l s  appear t o  indicate  the presence of i n -  
termit tent  zones of hydrothermal a l t e r a t ion  i n  an area t h a t  has a max- 
i m u m  w i d t h  of about  1000 m and s t r i k e s  northwesterly through the prop-  
e r ty .  

d The r e s u l t s  of previous exploration work have revealed many features  t h a t  
match c r i t e r i a  used t o  s e l ec t  an area i n  w h i c h  t o  explore for  blind epi-  
thermal-type precious metal deposits. The following items are  present on 
the property: a p i l e  of calc-alkal ine volcanic rocks, an extensive f a u l t  
system, utramafic rocks, f e l s i c  and mafic jntrusives  and indicators  o f  
hydrothermal ac t iv i ty ,  such as propyl iza t ion ,  carbonization, 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 mercury. 

The purpose of the magnetometer survey was t o  obta in  d a t a  which c o u l d  be 
used i n  conjunction w i t h  other information t o  be t te r  understand the bed- 
rock geology i n  the immediate area o f  the claim group and t o  s e l ec t  areas 
f o r  more intensive exploration. 

A portable, precession type of magnetometer was used t o  measure the t o t a l  
magnetic f i e l d  a t  s t a t ions  on a g r i d  established d u r i n g  the course of the 
f i e l d  work which was done d u r i n g  the month  of July a n d ' f i r s t  week o f  Aug- 
us t ,  1985. Addi t iona l  t raverses  w i t h  the  magnetometer were made i n  s e l -  
ected areas where the bedrock was exposed and could be ident i f ied .  This 
information together w i t h  readings taken over occasional outcrops encount- 
ered during t h i s  survey were used t o  a s s i s t  i n  in te rpre t ing  the r e su l t s  of 
t h i  s work. 
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CONCLUSIONS W 
The basic general geology and known mineralization of the  area i s  the 
same as i n d i  cated above. i nformati on o b t a i  ned d u r i  ng the 
course of t h i s  work allows a more detai led account of the geology t o  
be given and indicates  several areas where more ewtensive exploration 
work should be done. 

However 

A small f e l s i c  in t rus ive  containing xenoliths of porphyrit ic andesite 
was located about 1000 m southwest o f  the Hardie stock and abou t  the 
same distance southerly from the Dickson stock. 
t o  be a monzonite. Small outcrops of d i o r i t e  o f  various textures  and 
composition were found t o  occur in a northwesterly trending zone i n  
the v ic in i ty  o f  the monzonite stock. I t  i s  suggested tha t  the mon- 
zonite and d io r i t e s  are  re la ted t o  the same magma source. I t  must be 
noted t h a t  a l l  rock ident i f ica t ions  i n  the work are  f i e l d  iden t i f i c -  
ations and are subject t o  change. 

I The in t rus ive  appears 

The s i t e s  of four  former mineral springs were located. 
close together about 200 m northwest of Pearl claim ident i f ica t ion  
post 432E. Another s i t e  i s  afewmeters n o r t h  of ident i f ica t ion  post 
2SOE. 
I t  i s  suggested t h a t  these mineral spring deposits,  composed of tra- 
ver t ine,  c a l c i t e  cemented gravel or banded c a l c i t e  represent the l a s t  
stages of mineralization i n  the area. 
osi t ion occurred a f t e r  the region was glaciated,  which suggests t ha t  
hydrothermal ac t iv i ty  has taken place over a considerable length o f  
time i n  this area. 

Two s i t e s  are 

A t h i r d  s i t e  i s  about 400 m N70'E from ident i f ica t ion  post 1COE. 

A t  one s i t e  i t  appears t h a t  dep- 

U 

I t  was found t h a t  the most common volcanic rocks within the claim group 
are porphyrit ic andesites of var ious textures  and compositions. 
rocks have been intruded by small f e l s i c  plutons and apparently sheared 
by many northwesterly trending f a u l t s .  
d a t a  indicate  t h a t  some of these suspected shear zones, covered with s o i l ,  
have been hydrothermally a l te red ,  

These 

Both f i e l d  evidence and magnetic 

Total  magnetic f i e l d  measurements over outcrops of various types of rocks 
t h a t  could be ident i f ied  i n  the f i e l d  indicate  tha t  those rocks t h a t  con- 
t a i n  cinnabar and have been hydrothermally a l te red  i n  one way or another 
generally have magnetic values of l e s s  t h a n  about 57500 gammas (-1'1. The 
f e l s i c  intrusives  hateintermediate magnetic values between about 575007' 
and 580007 FJhi l e  d io r i t e s  and porphyrit ic andesites exkeed 58200 .d . 

After contouring of the magnetic d a t a ,  u s i n g  the above c r i t e r i a  and  com- 
p a r i n g  t h i s  information w i t h  data from other work which indicated areas 
where s o i l s  contained greater  t h a n  300 ppb of mercury, i t  i s  suggested 
t h a t  there are several so i l  covered zones t h a t  should be explored i n  
more d e t a i l .  

One o f  these so i l  covered zones extends northwesterly from the apparent 
south end of the Hardie stock, paral le l  t o  the suspected southwestern 
contact o f  the Hardie stock, and then t h r o u g h  the Dickson stock. ki# 
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Another s o i l  covered zone, loca ted  about 650 m southwest 'of  t h e  above 
zone, t rends  about N30"W. This  zone c u t s  across t h e  southwest f a c i n g  
slope t h a t  descends t o  Carabine Creek va l l ey .  VCrrJ 

A t h i r d  s o i l  covered zone occurs n e a w 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  magnetic f i e l d  i n t e n s i t y  i s  l e s s  
than 575007'0ccur near t h e  south c e n t r a l  boundary and southeast corner  
o f  t h e  c la ims.  

RECOMMENDATIONS 

1. 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 no r th -  
wes te r l y  f rom the  south end o f  t h e  Hard ie s tock through t h e  Dickson 
stock where t h e  t o t a l  magnetic f i e l d  s t reng th  was found t o  be l e s s  
than 575007' and inc ludes  areas where anomalous quant t i e s  o f  mer- 
cu ry  were found i n  t h e  s o i l s .  

Excavate 8 t renches about 100 m l ong  a t  100 m i n t e r v a  
t h i s  zone. I n  t h e  v i c i n i t y  o f  t h e  Hard ie and Dickson 
trenches should be of s u f f i c i e n t  l eng th  t o  expose t h e  
t h e  stocks.  

2. s t o  c rosscut  
s tocks t h e  
contac ts  o f  

3. Have f l u i d  i n c l u s i o n  s tud ies  performed on any quar tz  o r  carbonates 
t h a t  con ta in  c innabar t o  es t imate  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 have been associated w i t h  
quartz-c innabar m i n e r a l i z a t i o n  now exposed a t  t h e  surface. 

e 

4. Using da ta  from t h e  f l u i d  i n c l u s i o n  study, es t imate  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  associated w i t h  
t h e  quar t z -c i  nnabar m i  nera l  i z a t i  on would probably  have bo i  l ed .  
Bher.e. i s  any prec ious-meta l  zone associated 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 probably  be l oca ted  above t h e  e l e v a t i o n  where 
t h e  hydrothermal sol u t i  ons woul d have bo i  1 ed. 

I f  

5. Locate core d r i l l  ho les and d r i l l  t o  i n te rsec t .hypo the t i ca1  prec ious 
metal zones. 

-9- 



A GEOPHYSICAL REPORT ON A MAGNETOMETER SURVEY 
OF THE WARD I CLAIM G R O U P ,  HARDIE MOUNTAIN, KAMLOOPS MINING DIVISION, B.C .  

INTRODUCTI ON 

The c r i t e r i a  used t o  s e l ec t  an area in which t o  explore fo r  
epithermal type precious metal deposits include, among other 
things,  the presence of a p i l e  of calc-alkaline volcanic rocks, 
f e l s i c  intrusives ,  an extensive system o f  f a u l t s ,  associated 
ultramafic rocks, indicators of hydrothermal a c t i v i t y  such as  
carbonization, s i l i c i f i c a t i o n ,  a rg i l l a t ion  and the presence of 
indicator  elements such as  mercury. The Ward I group of claims 

' contain a l l  o f  the above. 

Even t h o u g h  scme exploration has been done on the property, 
the geology has n o t  been well understood because the bedrock 
i s  covered with an extensive layer  of s o i l .  In order t o  locate  
mineralized areas tha t  m i g h t  be covered w i t h  so i l  and t o  be t t e r  
understand the geology of the  area,  a magnetometer survey was 
conducted over the property during July and AugGst 7986, by the 
owner and operator,  David A. Ward. 

During the course of  the wcrk, approximately 26 line-kilometers 
of g r i d  lifie were established and about 28 line-kilometers of 
magnetometer ti-averscs were conducted, 

PROPERTY AND OWNERStiIP 

The Warci I g roup  consis ts  of  the Ward 1 and 2 claims (record nos. 
2968 and 2969, 2 post claims) and the Pearl c1,aim (record no. 
5237), or ig ina l ly  a 16 u n i t  claim. 

A1 1 claims a r e  owned by David A .  Ward of Powel 1 River, B . C .  

LOCATION AND ACCESS 

The property can be located on NTS map 921/15W a t  about 50'50.4'N 
and 120" 45.5"W. T h i s  i s  in the Kamloops M i n i n g  Division on the 
west flank o f  Hardie Mountain about 5.5 km nor th  of Copper Creek 
Station on the CN ra i l road.  Access is  by way o f  the combined 
Sabiston Creek - Carabine Creek - Red Lake - Tranquille River Road. 
The property can be reached by following, f o r  about 3.5 km t o  the 
sou th ,  an old logging road tha t  ieaves the Red Lake road about 
1 km south  of the south end of Red Lake. 
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The property i s  located on a small, mainly s o i l  covered bench 
and steep h i l l s i d e  adjacent t o  the eas t  side of the Carabine 
Creek valley.  The elevation ranges from about 1060 meters a t  
the eastern edge of the property t o  640 meters a t  the road along 
the Carabine Creek valley.  

The vegetative cover i s  best described as  be ing  mostly park 
land w i t h  a mixture of open, mature Douglas Fir fo re s t ;  areas 
of dense, c losely spaced immature f i r ;  smal 1 meadows; occasional 
mature Ponderosa pine and some groves of aspen. Pine grass and 
a var ie ty  of shrubs, plants and wild flowers occur i n  the  open 
fo res t  and meadows. 
oni ons . 

I In places there  is  an abundance of wild 

The only water on the property is  avai lable  from e i t h e r  one o r  
two springs depending on the time of year.  The water from both 
springs i s  a lka l ine ,  b u t  has been used f o r  human consumption. 
Travertine has been deposited i n  the v i c in i ty  of the lower spring. 

HISTORY OF OWNERSHIP AND PREVIOUS WORK 

The f i r s t  claims were staked i n  this area i n  1895 (Stevenson 1940). 
All o r  par t  of the property has been known by various names t h a 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 d i d  some exploratory work f o r  mercury 
i n  th i s  area i n  1940 and 1941. A sha f t ,  crosscut a d i t  and numerous 
pits and trenches were excavated i n  s i l i c i f i e d  areas of  Hardie Hill  
(Hardie stock) where disseminated cinnabar had been found. Results 
of th is  work were described by Cockfield (1948). Mathews (1948) 
described i n  more de t a i l  the character of the rocks making up a t  
l e a s t  a par t  of the stock and an important s t ruc tura l  control con- 
cerning t h e  deposition o f  cinnabar found i n  a very local area cu t  
by the a d i t .  

S t e r r i t t  and Associates a l so  dug numerous pits 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 Dicksoc Hill  (Dickson 
s tock) .  A shor t  northerly t r end ing  a d i t  was excavated i n  the south- 
ern par t  of the  stock (Cockfield 1948). 

Savanna Creek Gas and Oil L t d .  (Leir Mercury Prospect) owned many 
claims i n  the area d u r i n g  the 1960's when the pr ice  of mercury was 
very h i g h  f o r  a shor t  period of time, b u t  abandoned the claims when 
the pr ice  of mercury dropped very low i n  1970. An extensive so i l  
geochemical survey f o r  mercury was completed aver the Leir Prospect 
by Morrison (1970). This work indicated the presence of extensive 
areas o f  anomalous quant i t ies  o f  mercury i n  the  s o i l s .  However, 
Morrison (1970) noted tha t  i t  was surprising t h a t  h i g h  mercury so i l  
anomalies were n o t  observed near known occurrences of cinnabar, blr t  
were located in other  so i l  covered areas .  
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A small so i l  sampling project  f o r  mercury was conducted by Ward 
(1982) i n  the v i c in i ty  of one of Morrison's sample l i n e s .  
was equally surprising t o  f ind mercury concentrations of 600,- 
800,1100, 1300 and 440 ppb mercury i n  5 consecutive sample s i t e s  
spaced 1.5 rn apart  i n  an area where Morrison found only lCl0 and 
110 ppb of mercury i n  samples spaced about 30 meters apar t .  
These contradi c t i  ons remai n t o  be expl a i  ned. 

i t  

A mu1 ti -element geochemical soi 1 survey was conducted by Placer 
Development i t d .  (1981) when they owned over 3700 ha of claims 
i n  this area.  The r e su l t s  o f  their survey a r e  somewhat suspect 
i n  regard t o  mercury because their  analyses indicated t h a t  many 
samples contained l e s s  than 5 ppb mercury, which is unusual 
s ince s o i l s  from unmineralized areas usually contain about 80 
PPb Hg. 

L 

In 1984 trenches were excavated i n  an area north of the Pearl 
ident i f ica t ion  post 4S3E where Morrison reported a mercury so i l  
anomaly (Ward 1984). 
s i tewas found i n  two trenches. Gypsum was associated w i t h  the 
intense a l t e r a t ion  and was found i n  an 11 cm thick vein i n  a 
t h i r d  trench associated w i t h  a rg i l l i zed  porphyri t ic  andesite.  
These trenches were i n  an area tha t  Morrison had mapped as"fe1s i te" .  

Intensely a1 tered, bleached porphyrit ic ande- 

The geology w i t h i n  the claim group has been described both i n  
general and i n  spec i f i c  areas i n  d i f f e ren t  reports :  Stevenson 
(1940), Cockfield (1948), Mathews (1948), Morrison (1970), Ewing 
( 1  980) , Monger and McMi 11 an (1 984) and Ward ( 1  985) . 
geological information was obtained d u r i n g  the course of the work 
described in this report .  

Additional 

In de ta i l  the geology appears t o  be quite complex, b u t  i t  may be 
described i n  a general way. 
i n g  mostly dark andesites w i t h  some basa l t  has been cut  by dia- 
base dykes. A strip of u l t rabas ic  rocks across the southwest  
corner of the claims appears t o  have been faul ted in to  contact 
w i t h  volcanic rocks. 

A sequence o f  volcanic rocks includ- 

Diorites of various textures  and compositions have intruded the 
volcanic rocks i n  a l i nea r  zone adjacent t o  the area northeast  
of the f a u l t  contact.  The bodies of d i o r i t e  vary from dykes t o  
small stocks o r  plugs. 

Fe f s i c  plutons have a l so  in t ruded  the volcanic rocks i n  a t  l e a s t  
three places, the Hardie and Dickson stocks and another stock, 
monzonite (?>, lijcated d u r i n g  this  work. These stocks may be 
younger than the d io r i t e s  b u t  associated w i t h  the same magma 
chamber. A small f e l s i c  dyke cuts  the Hardie stock. 

The volcanic rocks and b o t h  the Hardie and Dickson stocks were 
broken t o  various degrees ,along somewhat para1 1 el , northwesterly 
trending fau? t s .  Tension type f a u l t s  associated w i t h  the north- 
westerly f a u l t s  trend northerly.  

-7 - 
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Si l i c i f i ca t ion  occurred a t  various places and i n  various amounts 
a t  the Hardie and Dickson stocks.  Some of t.hese s i l i c i f ied  areas 
were refractured and cinnabar associated w i t h  f i ne  graincd quartz 
was deposited. In other areas the volcanic rocks were a l te red  by 
a rg i l l a t ion  and addition of carbonates i n  various combinations and 
amoucts. In some cases breccia zones in a l te red  volcanics were 
mineralized k i t h  minor cinnabar, refractured, f i l l e d  w i t h  carbon- 
a tes  and more cinnabar, refractured and recemented w i t h  carbonates. 
In other cases the volcanics have been a l te red  t o  clays t h a t  con- 
ta in  abundant gypsum and r a r e  cinnabar. 

A l a t e  period of faul t ing has refractured the Hardie stock mineral- 
izat ion along i t s  western contact.  1 

I t  appears t h a t ,  in the wanifig stages of glaciat ion in the area,  a 
re la t ive ly  t h i n  layer  of  glacial  material varying from a few large 
e r r a t i c s  t o  boulders and considerable amount of  s i l t s  and clays 
were deposited over the bedrock i n  many places. 

INSTRUMENTATION AND THEORY 

The magnetic survey was carr ied o u t  lvsing a portable to ta l  f i e l d  
proton precession type of  magnetometer, model MP-2, manufactured 
by Scintrex L t d .  o f  Concord, Ontario. This instrument has a range 
from 20,000 t o  100,000 gammas ( r / )  i n  25 overlapping s teps  w i t h  a 
to ta l  f ie ld  accuracy of i 1 gamma over the f u l l  operating range. 
A 5 d i g i t  L E D  readout displays the to ta l  magnetic f i e l d  i n  gammas. 

. 

The magnetic method o f  applied geophysics consists of  accurately 
measuring the  magnetic f i e l d  strength a t  spec i f ic  locations and 
presenting the data in the form of  magnetic prof i les  and contoured 
maps. Interpretat ion of these prof i les  and contoured maps a s s i s t s  
in the ident i f ica t ion  of rocks, in mapping their d is t r ibu t ion  and 
i n  revealing s t ructural  features  t h a t  a r e  covered by such t h i n g s  
as  s o i l ,  glacia: debris and swamps. In mining exploration the 
magnetic f i e l d  data may be useful e i t h e r  for d i r ec t ly  locating ore 
bodies t h a t  are strongly magnetic, o r  f o r  locating areasof hydro- 
thermal a l t e r a t ion  o r  intrusion t h a t  may exis t  in rocks t h a t  nor- 
mally contain greater  quant i t ies  of magnetic minerals t h a n  the  in- 
t rusives  or a l te red  areas .  

T h e  usefulness of the method depends on the magnetic f i e ld  strength 
associated w i t h  a rock a t  a par t icd lar  place. And this depends on 
the content of  magnetic minerals, such as  magnetite o r  pyrrhot i te ,  
the 'strenth o f  the ea r th ' s  magnetic f i e l d  a t  t ha t  place and the a- 
m o u n t  o f  permanent magnetism t h a t  the rock re ta ins .  

Since the ea r th ' s  magnetic f i e l d  strength has been observed t o  vary 
w i t h  time as  well as  place, these variations a re  usGa1ly taken into 
account i n  the interpretat ion of  the data (diurnal var ia t ions) .  



The purpose of the s tudy was t o  locate  s o i l  covered zones of 
hydrothermal a1 te ra t ion  w i t h i n  a p i l e  of calc-a1 kaline volcanic 
rocks. These zones may indicate  the presence of epi thermal 
mineralization a t  depth. I t  was f e l t  t h a t  hydrothermal ac t -  
i v i t y  would a l t e r  o r  remove the magnetite usually contained i n  
andesi tes or basal ts. And, t h a t  the hydrothermally a1 tered 
areas would consequently be indicated by s igni f icant ly  lower 
magnetic f i  el d s t rength when compared t o  una1 tered cal c-a1 kal i ne 
volcanic rocks. 

SURVEY PROCEDURE 

The survey was carr ied out over a g r i d  which was established 
as a par t  of th i s  work and a l so  a t  other  places u s i n g  survey 
l ines  es tabl ished d u r i n g  previous work on the claims and over 
auxi l iary g r ids  es tabl ished i n  local areas .  

I 

, 

The main g r i d  base l i n e  runs north and south along the e a s t  
boundary of the Pearl claim, s t a r t i n g  from the Pearl identif-  
icat ion post 1S4E. 
along l i nes  r u n n i n g  west from the base l ine.  
800 meter long north-south base l i n e  was extended north from 
the Pearl 4S2E ident i f ica t ion  post. 

Survey l i nes  and s t a t ions  were established 
An auxi l ia ry  

The spacing between survey lines varied from the planned 125 
meters. Intervals  between magnetometer reading varied depend- 
i n g  on the circumstances encountered d u r i n g  the survey. 
vey s t a t ions  were or ig ina l ly  established a t  25 meter in te rva ls  
along the l i nes ,  however, i n  some cases,  readings were taken 
a t  12.5, 10, 5 and 1 meter in te rva ls  where more detai led i n -  
formation appeared t o  be required. 

Sur- 

All l i nes  and s t a t ions  were establ ished by the use of a com- 
pass and h i p  chain. Actual locat ions a t  various points were 
established f o r  mapping purposes by us ing  a 1 :5000 sca le  ae r i a l  
photograph o f  the area.  

For convenience, i n  this report the main survey l i nes  are 
label led A t h r u  M from north t o  south. Auxiliary traverse 
locations a r e  label led 0 t h r u  @ . Another auxi l ia ry  base 
l i n e  (N42"W) w i t h  shor t  survey lines was establ ished immed- 
i a t e l y  t o  the southwest o f  the Hardie s tock-  The location 
of a l l  these survey l i nes  a r e  shown on Map2. 

The magnetometer t raverses  were looped w i t h i n  two hours i n  
order t o  cor rec t  f o r  diurnal var ia t ions.  However, i t  was 
found d u r i n g  preliminary p lo t t ing  of the data i n  the  form of 
magnetic prof i les  t h a t  diurnal var ia t ions were not a signif-  
ican t  fac tor .  The  maximum diurnal var ia t ion was l e s s  than 
100 gammas (7) which i s  s igni f icant ly  l e s s  than 16003', the 
difference between hydrothermally a l t e r ed  rocks containing 
cinnabar or f ine  grained pyr i te  (mean value of  about 57200f)  
and unaltered andesites and d i o r i t e s  (mean value of about 58800r'). 
Consequently, a1 1 data were plot ted without correct ing f o r  diurnal 
var ia t ion.  All readings were taken w i t h  the  ax i s  of the sensor 
or ientated north and south. 
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In order t o  a s s i s t  i n  interpreting the data ,  magnetic readings were 
taken over various types of rocks which could be ident i f ied  i n  the 
f i e l d .  The to t a l  magnetic f i e l d  strength over a rhyodacite outcrop- 
p i n g  along the Tranquille River was about 5 7 2 5 0 f .  About 574001were 
observed over a Tert iary granodiorite in t rus ive  located about 1.5 km 
northwest of the claims. The mean values were about 58800r' f o r  por- 
phyri t i c  andesi t e ,  59200 T f o r  d i  o r i  tes 581 00 7' f o r  diabase, 57750 7' 
f o r  monzonite, 575007' f o r  the Dickson Hill intrusive and 572007for 
hydrothermal l y  a1 tered rocks containing cinnabar. The data used to  
determine these mean values a r e  plotted on Figure 1.  

COMPILATION OF DATA 

The uncorrected magnetic data were plotted as magnetic prof i les  as 
shown on FSgures 2 ,  3 ,  4, 5 and 6 enclosed i n  the pocket a t  the end 
of this report .  Various horizontal sca les  were used a s  will be noted 
i n  the figures. The ver t ical  sca le  for the to ta l  magnetic f ie ld  
strength i n  a l l  cases was maintained a t  509'/mm. 

The magnetic data was contoured a t  5 0 0 4  in te rva ls  by graphic inter- 
polation from the plot ted magnetic prof i les .  The isomagnetic con- 
tours a r e  shown on Map 3 which has a sca le  of 1:5000. This map is  
enclosed i n  the pocket a t  the end of this report .  
tours  a t  o r  below 57500d a r e  shown as  dashed l i nes  while those from 
583009' and above a re  shown as  so l id  lines. 

Isomagnetic con- 

INTERPRETATION 

Dur ing  the process of es tabl ishing the survey g r i d  and conducting the 
magnetometer surveys a var ie ty  of rock outcrops were encountered. 

I t  seemed apparent t h a t  the commonest k i n d s  of rock on the claims a r e  
dark porphyrit ic andesites o f  various textures  and compositions. These 
andesites appear t o  extend i n  a crumpled sheet extending t o  the northeast  
o f  an i r r egu la r  l i n e  t h a t  can be drawn from the Pearl 4S3E ident i f ica t ion  
post towards the northeast  a dis tance o f  about 2 km where the l i n e  app- 
ears  t o  bend toward the northeast  f o r  about 500 meters and then i t  con- 
t inues on toward the northwest. 

Ultrabasic rocks as  indicated by outcrops and pale greenish grey so i l  
occur southwest of a l i n e  t r end ing  about N30°W from the Pearl 4S1E 
ident i f ica t ion  post. T h i s  band is  eas t  of and about paral le l  t o  the 
Carabine Creek road. 

Outcrops o f  a fine grained, b r i t t l e ,  b u f f  or tan colored dolomite ( ? )  
occur i n  an area adjacent t o  the south boundary o f  the Pearl claim be- 
tween 4S1E and 4S2E ident i f ica t ion  posts.  

- I \ -  
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What appears t o  be a small monzonite stock was located about 
1 km southwest of  the Hardie stock and about the same distance 
s o u t h  of the  Dickson stock. Zenoliths of porphyrit ic andesite 
a re  contained i n  the monzonite. 

Diorites of various textures and compositions were found t o  
outcrop intermit tent ly  i n  a northwesterly trending band be- 
tween the porphyrit ic andesites t o  the northeast and ul tr&haS<jc 
rocks t o  the southwest. 

One of  the objectives of the magnetometer survey was t o  deter-  
mine i f  outcrops of hydrothermal l y  a1 tered rocks containing 
cinnabar could be d i s t i n g u i s h e d  from unaltered outcrops of  
other rocks. I f  this d is t inc t ion  could be made then the mag- 
netometer survey could a s s i s t  in locating so i l  covered areas 

' t ha t  migh t  be underlain by hydrothermally a l te red  rocks. A 
second objective was t o  cor re la te  the magnetic data w i t h  pre- 
viously obtained information on mercury so i l  anomalies t o  det-  
ermine i f  there  was a coincidence o f  these anomalies w i t h  
areas where to ta l  magnetic f i e l d  strengths were s imilar  t o  
those found over known outcrops of  hydrothermally a l te red  
rocks containing any observable amounts of cinnabar. A t h i r d  
objective was t o  decide where t o  concentrate any further ex- 
ploration work. This decision would be based on d comparison 
of various sources of information w i t h  the r e su l t s  of the mag- 
netometer survey. 

The data presented in Figure 1 indicates  t h a t  the to ta l  mag- 
net ic  f i e l d  strength of unaltered volcanic rocks and d io r i t e s  
w i t h i n  the claims was s igni f icant ly  d i f fe ren t  from hydrotherm- 
a l l y  a l te red  rocks, w i t h  o r  w i t h o u t  cinnabar, so t h a t  a dis-  
t inct ion between them could be based on t h e i r  magnetic prop- 
e r t i e s  with some degree of confidence. However, the data i n -  
d icate  tha t  the f e l s i c  intrusives  and hydrothermally a1 tered 
rocks e i t h e r  w i t h  or w i t h o u t  cinnabar could not be d i s t i n g -  
uished from each other  only on the basis of their magnetic 
p r o p e r t i e s .  I t  was decided on the 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 5 7 5 0 0 f  were probably underlain by any 
one of  these three types o f  rocks. 

I t  was concluded tha t  a coincidence of areas containing more 
than 300 ppb Hg and l e s s  than 57500.J magnetic f i e l d  strength 
m i g h t  indicate  where more exploration work should be under- 
taken. However several problems became evident when trying t o  
make the correlation between the geophysical and geochemical 
information. 

One problem invol ved inconsistencies found between the mapped 
locations o f  amounts of  mercury in the s o i l s  and actual loc- 
ations of the sample s i t e s ,  old work reported by Morrison (1976) .  
Also there  i s  a poor f i t  between "A" and "6" area maps of Mor- 
ri son. 



I 

Another problem i s  re la ted  t o  values t h a t  Morrison reported 
f o r  so i l  mercury. 
600, 800, 110Q, 1300 and 440 ppb Hg i n  5 consecutive sample 
si tes spaced 1.5 m apar t  along the southern boundary of the 
Ward 1 and 2 claims about 25 m eas t  of the f ina l  claim post 
(Nard, 1982) .  According t o  Morrison's map i n  an area about 
30 m north of the above area he found only 100 and 110 ppb Hg. 
In f a c t ,  a l l  the samples except two, taken by Morrison i n  the 
v ic in i ty  of  cinnabar mineralization associated w i t h  the Hardie 
stock were less t h a n  300 p p b ,  a curious s i t ua t ion .  

In one case, Ward fcund mercury values of 

An attempt was made to  t i e  the geochemical and magnetometer 
surveys together through points known t o  be common t o  both 
surveys, f o r  example, the s i te  of the sha f t  on Hardie H i l l ,  
the location of a spring, and iden t i f i ab le  so i l  sample loc- 
a t ions of Morrison a t  36N36E and 56N46E. I t  was found t h a t  
mis f i t s  from about 150 t o  300 meters exis ted between these 
poin ts  i f  the Hardie Hill shaf t  was used a s  a common point.  
The l a rges t  e r r o r  involved the 56N46E s i t e .  
conditions overall  comparisons between the two surveys could 
not be done w i t h  confidence. However, Map 5 i l l u s t r a t e s  the 
approximate relat ionship o f  areas  t h a t  Morrison mapped as  
having grea te r  than 300 ppb Hg and of areas found i n  th is  
magnetometer survey tha t  had l e s s  than 57500r' magnetic f i e l d  
s t rength.  

Under these 

On Figure 3 there  i s  a comparison shown as  overlapping pro- 
f i l e s  of a detai led magnetometer t raverse ,  done d u r i n g  this  
work,and a geochemical so i l  survey f o r  mercury (Ward 1982) .  
Here there i s  a good coincidence of  h i g h  mercury leve ls  and 
comparatively low magnetic f i e l d  s t rength.  A l i nea r  zone of 
low magnetic f i e l d  strength extends northwesterly from th is  
coincident area,  across the so i l  covered slope adjacent t o  
the apparent southwest contact of the Hardie stock, and on 
towards the Dickson stock. 

A more detai led magnetometer survey was undertaken in th i s  
area and the r e su l t s  a r e  shown on Figures 3 and 4 i n  the form 
of prof i les .  

As a result of t h i s  survey and on the basis  of the magneto- 
meter readings obtained over i den t i f i ab le  rocks i n  outcrops, 
see Figure 1 ,  i t  i s  suggested t h a t  a zone of hydrothermal 
a l t e r a t ion  extends from the southern end of the Hardie stock, 
along the southwestern side of the stock and on towards the 
Dickson stock. This zone appears t o  include one o r  more 
s l i c e s  of unaltered volcanic rock tha t  paral le l  the strike 
o f  the zone. T h i s  zone may be mineralized w i t h  cinnabar where 
northerly trending tension type f a u l t s  i n t e r sec t  this  zone. 
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Another so i l  covered hydrothermally a l t e r ed  zone appears t o  
be located about 650 m southwest of the above zone and cu ts  
across the southwest facing slope t h a t  descends t o  the Cara- 
bine Creek valley.  The zone broadens toward the northwest 
where Morrison found a broad area w i t h  s o i l s  containing more 
than 300 ppb Hg. In various places th i s  zone overlaps other  
areas where the s o i l s  contain more than 300 ppb Hg. 

A t h i r d  so i l  covered hydrothermally a l te red  zone apparently 
occurs nearer t o  the west boundary of the claims and extends 
northerly i n  a sinuous and branched manner t o  join the above 
zone. Morrison's work d i d  not extend into this area.  However, 
the geochemical so i l  survey by Placer Development L t d .  i n d i -  
cates  t h a t  above normal quant i t ies  of mercury in the soils, 
up  t o  1072 ppb,  were found i n  th i s  area along their  LlOOOS 
l i n e .  However, i n  th i s  area t h e i r  l i n e s  were spaced 650 m 
apar t  so the extent  of these anomalies i s  not known. 

, 

Two i r regular  shaped areas  where the t o t a l  magnetic f i e ld  i s  
l e s s  than 5 7 5 0 0 ~  occur near the south center  and near the 
southeast corner of the claims. The area i n  the v i c in i ty  o f  
the sotith center  par t  of the claims was found t o  contain out- 
crops of a f ine  grained tan t o  b u f f  dolomite ( ? )  which migh t  
account f o r  the anomaly. The i r regular  shaped anomaly near 
the southeast  corner of  the claims m i g h t  be caused by hydro- 
thermal a1 te ra t ion .  Morrison mapped a smal 1 mercury soi 1 
anomaly i n  this area.  

The f i r s t  object ive of the magnetometer survey has been par t ly  
achieved. That i s ,  although a d is t inc t ion  can be made between 
a l te red  and unaltered andesite vodkanic rocks i n  this area,  
a separation between f e l s i c  intrusives and a l t e r ed  rocks of 
various types could not be made by u s i n g  the magnetometer alone. 

The second object ive was met w i t h  l imited success s ince some 
areas of l e s s  than 57500f d i d  coincide w i t h  areas tha t  con- 
t a ined  more t h a n  300 ppp Hg. 

The t h i r d  objective was achieved s ince i t  has been decided to  
continue exploration work i n  the v i c in i ty  of the Hardie and 
Dickson stocks along the zone outlined by the 575007/ contour 
i n  th is  area.  
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COST STATEMENT 

Magnetometer Rental 

W 

Rental s t a r t  u p  
11 days Q $29.00/day ( 2 2  July t o  5 Aug ) 
11 days insurance (3 $1.16/day 
Shipping 

Travel Expense 

Ferry f a re ,  1 July 
Tol l ,  Coquihalla highway, 2 vehicles 
Parking, 18 July,  7 Augus t  
Ferry f a re ,  7 August 
4 ~ 4  Pickup use, 1 July t o  7 A u g u s t  
2630.5 krn (3 $1.30/krn 
4x4 Stat ion wagon, 1 July t o  8 July 
850 km (3 $0.30/km 

Food, meals and lodging 

Groceries 
Restaurant meals 
Hotel, 29 July 

Miscellaneous Supplies 

Hip  chain thread and flagging 
Mylar film and draf t ing  supplies 
Campstove fuel ,  e t c .  

$145.00 
319.00 

12.76 
24.00 

$500.76 $500.76 

19.00 
16.00 
4.00 

19.00 

789.15 

255 .OO 
$1 1 02.1 5 $1 102.15 

281.45 
195.91 
29.96 

$ W 2  $587.32 

148.00 
44.57 

152.93 
$366.50 $366.50 

1 

Labour 

Survey g r i d ,  2 men, 2 July t o  8 July 

Survey g r i d ,  1 man, 9 July t o  21 July 

Magnetometer survey, 1 man, 22 July t o  5 Aug 
(includes 4 days o f  delays caused by shipping 
problems and defect ive equipment) 
15 days Q $750.00/day 2250.00 

14 man-da @. $150.00/day 21 00.00 

8 man-days Q $150.00/day 1200;00 

$5550.00 $5550.00 



Travel time 

C .  Ward 2 J u l y ,  
8 J u l y ,  

D. Ward 1 J u l y ,  
2 J u l y ,  

16 J u l y ,  
20 J u l y ,  

5 ALig , 
7 Aug Y 

Vancouver t o  claims, 8 hrs 
Claims t o  Vancouver, -- 9 hrs 

17 hrs 
To ta l ,  17 hrs 8 $18.00/hr 

Powell River t o  Vancouver 5 
Vancouver t o  c la ims 8 
Claims t o  Vancouver 9 
Vancouver t o  claims 9 
Claims t o  Vancouver 9 
Vancouver t o  Powell River 5 

45 hrs 

T o t a l ,  45 hrs 8 $18.00/hr 

$306.00 

hrs 
hrs 
hrs 
hrs 
hrs 
hrs 

$81 0.00 
$ 1116.00 $1116.00 

Report 

Data a n a l y s i s  and w r i t i n g ,  64 hrs @ $50.00/hr $3200.00 
Draf t ing ,  91 hrs 8 $25.00/hr 2275.00 
Typing, 8 hrs @ $8.50/hr 68.00 
Reproduction c o s t ,  b inders ,  e t c .  61.20 

$5604.20 $5604.20 

Total  a l l  c o s t s  $1 4,746 .? 3 

- \ ?  - 
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The author graduated from Washington Sta te  University i n  
1951 with a Batchelor o f  Arts i n  
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He has 

Over the past  years he has been employed i n  a var ie ty  o f  

Upon graduation from university he was ernployed occupations. 
by the American Zinc, Lead and Smelting Co. as a miner and was 
subsequently promoted t o  a technical a s s i s t a n t  i n  the engineering 
department before being draf ted f o r  the Korean War. Later,  he 
worked f o r  the Boeing A i r w a f t  Company as.  a tool design engineer. 
Following t h a t ,  he was employed by Mestern S ta tes  Copper Corp. 
t o  evaluate the economic potential  of mineral claims i n  the 
"Four Corners" area which includes the s t a t e s  of Utah, Colorado, 
Arizona and New Mexico. 
mathematics and was employed as a research analyst  a t  the Wash- 
i n g t o n  S t a t e  I n s t i t u t e  o f  Technology. 
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In 1967 he came t o  Canada and taught e lec t ronics  and indust- 
r i a l  science.  He l e f t  teaching i n  1976 and s ince tha t  time has 
been engaged i n  a variety of en terpr i ses  including real e s t a t e ,  
timber, f a rming  and prospecting. 
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