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similar petrology to  the one on Kennco's copper-si lver  Goosly Lake 
property ( B .  C. Dept. of Mines and Petroleum Resources, Prel imi nary 

Map No. 6, 1971). The staking was carried out between January 2nd 
and January l l t h ,  1971 and the claims recorded on January 21st by 
J. D. Murphy fo r  Canadian Superior Exploration Limited (Plate  58-71-2). 

The 'Gary' group of 16 claims, indicated on claim map 
93 L/ZE(M) as covering the western edge of the intrusive,  was sub- 
sequently found to  l i e  on the southern corner of the Par Group. A 

geochemical survey was f i led  f o r  assessment by S u m i t  Oils Limited 
i n  September 1970 b u t  no work was recorded i n  1971. Therefore the 
ground i s  now open and a1 1 the Par claims are  in good standing. 

There was no evidence on the ground of any other claims 
being held on the property, although marked flagging indicates tha t  , 

[J 
creeks i n  the area had been s i l t  sampled on a t  l e a s t  three d i f fe rent  
occasions. I 

1 
CONCLUSIONS I 

I 

Any copper-silver mineral ization of the Goosly type on 

the property is  l ike ly  to be under an unknown thickness of Tertiary 
cover. The geochemical surveys presently reported show no indications 
tha t  such a s i tuat ion exis ts  but i t  i s  possible tha t  there would be 
no surface geochemical expression of the mineralization i n  any case. 

RECOMMENDATIONS 

1. A magnetometer and V. L. F. electromagnetic (EM-1 6) survey 

should be carried out over a l l  except t h a t  par t  of the property above 
3,500 f e e t  in elevation. That would be about three quarters of the 

claim group and involve about 25 l ine  miles. e 
c 2 .  Further, more detai 1 ed and systematic, rock sampl i ng 

kJ with analysis f o r  mercury, arsenic and f luorine as  we1 1 as copper and 
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$" s i l v e r  should be undertaken in conjunction w i t h  the above. 

~ GENERAL GEOLOGY 

The Parrott  Lakes - Goosly Lake area i s  located a t  
the northwest end of the Inter ior  Plateau of Bri t ish Columbia, an 
area of only moderate re l ie f  lying between the Coast Range intru- 
sions and the Quesnel Trough. The plateau i s  largely underlain by 

Upper Cretaceous and Tertiary continental extrusives rest ing on 
folded Jurassic  i sland-arc vol cani cs which are  exposed as  windows 
through the younger rocks. Immediately to  the north of the Par 
Group a major northeasterly-trending s t ructure,  the Skeena Arch, 
has up1 i f t ed  the Jurassic rocks t o  form the mountainous Bul kley and 
Babine Ranges. 

i 

The oldest rocks in the area are  therefore the Lower I 

F- I 
"tr Jurassic  andesite volcanic flows and pyroclastics with some sedi- 1 

mentary horizons. Generally lying above t h i s  sequence are  sediments I 

comprising greywackes, s i l t s tones ,  mudstones, t u f f s  and minor con- 
glomerate of Middle Jurassic age. The Mesozoic rocks are  generally 

steeply folded in open north-easterly trending s t ructures  tha t  
local ly  may change as a r e su l t  of intrusive doming. I I 

Unconformably overlying the Mesozoic rocks are a t  
l e a s t  four ages of Tertiary volcanic flows and pyroclastics. In 
composition they range from dacites t o  basalts becoming more basic 
u p  the sequence. 

Intrusive rocks ranging in composition from granites 

to  gabbros invade a l l  formations except the Miocene and Pliocene 

plateau basal t s .  The two Tertiary stocks on the Kennco property 
have been dated by K-Ar methods a t  49 m i  11 ion years for a monzoni t i  c 

f e l d s ~ a r - ~ o r ~ h y r . ~  and a t  56 mil 1 i 



GEOLOGY OF GOOSLY LAKE DEPOSIT 

1 
1 Since the target being sought on the Par Group i s  an 
I 
I 

orebody wi t h  simi 1 a r  characteri s t i  cs t o  those of Kennco ' s copper- 
I s i lve r  deposit, a brief review of these character is t ics  i s  in order. 
I 

I 
I Most of the information i s  from B.N. Church, B.C.  Department of Mines 
I 
I 
I geologist, e i ther  in pub1 ished or verbally communicated form. 

The copper-si 1 ver sulphides rep1 ace a ' crack1 e daci t e '  
horizon i n  the Mesozoic volcanic sequence. This zone i s  about 200 
f e e t  wide and trends north-south dipping steeply t o  the west. Mithin 
the zone occur lenses of massive pyri te ,  pyrrhotite and chalcopyrite 
surrounded by a halo of disseminated pyri te ,  t e t rahedr i te  and chal- 
copyri t e  which extends out into a chert pebble conglomerate. The 
mineralization l i e s  imnediately westt of and adjacent t o  the feldspar- 

( 3  porphyry stock and may have some genetic relationship to  i t .  The 
older grani t ic  stock further west is weakly mineralized w i t h  chal- 

I copyri t e  and molybdeni t e ,  
I 

I The deposit i s  known to  have been detected by copper, 
~ s i  1 ver and fluorine s i l t  geochemistry and by mercury and arsenic 

rock geochemistry. Geophysical methods tha t  have worked are  S.P. and 
V.L. F. electromagnetic surveys. From the nature of the deposit E.M. 
and I .  P.  methods could also del imi t mineralized zones under cer tain 
environments. 

PROPERTY GEOLOGY 

The basic geology of the Par Group was mapped by 
R. J .  Overstall between July 27th and August 7th,  7971 a f t e r  a pre- 

~ 1 imi nary he1 i copter reconnaissance on Apri 1 22nd, 1971 t o  1 ocate 

rock outcrops and scout camp s i t e s .  ~ 0 I 
I 

k-2 Outcrop information was recorded on transparent pl a s t i  c i 
l 

~ 

-- 
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& d sheets overlying copies of a B. C. government air-photograph en- 

1 Rock exposure on the Par Group is  very poor, generally 

I a 

1 being confined t o  the ridge on the southwest s ide ,  a small h i l l  in 

larged to  a scale of 1 inch = 800 fee t .  The same photograph forms the e 

basis of the resulting geological map (Plate  58-71-3). 

I the centre of the property and to  two of the larger  creeks on the 
southeast side. Consequently the re1 ationshi ps between the rock types 
observed can only be postulated except in one case where a contact 
was seen in a stream cut. The ident i f icat ion of rock type i s  from 
hand specimen only and i s  based on such crude parameters as colour, 
texture and those minerals ident i f iable  under the hand lens. 

Rock Types 

1. BASALT - This unit  i s  exposed along the more southern 
,f- -* 
I -A of the large creeks flowing through the property, and also i n  a small 

outcrop near the shore of Parrott  Lake. The rock i s  a dark grey, f ine  

grained micro-crystaline extrusive with a rough conchoidal f racture ~ and no discernabl e structure.  A t  one location the basal t  i s  overlain 

by a crystal  tuff  and agglomerate. Whether this is  a par t  of a seper- 

a t e ,  ygunger unit  is not known. The basalt  i s  assumed t o  be the 

oldest u n f t  because o f  1 t s  low elevatf on and the f a c t  t h a t  i t  1s I n =  
truded by a t  l eas t  one of the other units:  i t  cannot be correlated 
with any of Church's divisions b u t  could be Palaeocene or even 
Mesozoi c. 

2. BLADED FELDSPAR PORPHYRY - Typically t h i s  i s  a 
pale grey, f ine  grained igneous rock with large bladed plagioclase 
and smaller b io t i t e  phenocrysts. In some outcrops the feldspar shows 
some a l te ra t ion  to  ser ic i te .  That a t  l eas t  par t  of the rock is  pro- 
bably intrusive i s  demonstrated in the creek where a near ve r t i ca l '  

C 
north-south trending .contact w i t h  the dark basalt  i s  exposed. This 

'L 

k d  could be a f a u l t  a1 though no s l  ickensiding was seen and the  s i z e  of 



I 
I 

6. 

P 
i the phenocrysts decreases somewhat a t  the contact. 

1 of Church's Goosly Lake vol cani cs. 

j 

3. GABBRO - This rock i s  largely exposed on a small 
h i l l  in the centre of the property which probably marks the 1 imi t of 
the outcrop. Generally the rock is a f ine  t o  medium grained mesh of 
pl agiocl ase crystals with i n t e r s t i t i a l  crystal  1 ine ferromagnesian 
minerals. These include some pyroxene, hornblende and possibly bio- 

I 
t i t e .  Often the rock i s  deeply weathered and precise mineral species 

- lhis unit i s  probably equivalent t o  the minor intrusives 

f rac ture  planes suggest an oval stock, elongate i n  the northwesterly 
I 

f ' %  
direction and plunging t o  the southeast. To the south and north i t  

intrudes the porphyry and the similar mineralogy of the two rock types i C/ I 
cauld r e f l ec t  a common source. 

From available evidence the stock on the Par Group i s  
s imilar  t o  tha t  adjacent to  the mineralized zone on the Kennco property. 

t 

4. ANDESITE LAVAS - These green/grey and purple/grey 1 
vesicular rocks are exposed in the southern creak between the por- i 

I 
phyry intrusive and the younger basalts on the ridge. An occasional ! 
feldspar phenocryst makes the rock look l i k e  the extrusive equivalent i 

I 

o f  the porphyry. However t h i s  i s  not a t  a l l  cer tain and i n  the absence 6 

I 
of observed contacts the position of t h i s  u n i t  i s  the sequence must 1 
remain obscure. I 

5. BASALT - On the ridge the darkgrey/green and purple #B I 

massive rock forms prominent bluffs. The amygdal es are  usually f i l l e d  

with white zeol i tes  or  bl ue-green cel adoni t e .  F1 ow banding , dipping 
6 

a t  40° t o  the northeast was seen i n  one outcrop. $>" I 

i 



DACITE 

7. 

There i s  one outcrop of this salmon ~ p i n k  f ine ly  porphyritic flow rock lying above the upper basalts.  

I t  i s  probably a more acidic phase of tha t  uni t  which l ike ly  cor- 
re la tes  w i t h  Church's, Miocene Buck Creek vol cani cs. 

I 

I Structure 

W i t h  such poor exposure l i t t l e  can be deduced on the 
re la t ive  a t t i tudes  of the rocks. 

The bedded units a re  generally f l a t  lying i n  the area and 
are  assumed to  be no different  on the property. The one contact 

B 
observed, within the lower basal t ,  dipped a t  5 O  t o  the east .  

One contact o f  the porphyry i s  vert ical  and probably 

No economic minerals were observed e i the r  in outcrop 
or  boulders. Some of the porphyry fragments exposed in road cuts 
were s l igh t ly  altered and had pyri te  films on fractures .  A few 
rounded boulders of the same material were more strongly al tered 



On geological evidence then any fur ther  expl oration 

should be directed towards the porphyry rock uni t .  

SILT GEOCHEMISTRY 

In the period July 27th t o  August 7th,  1971, 106 s i l t  
samples were taken a t  approximately 800 foot  intervals  along a l l  
creeks draining the property. Minor springs and seepages were also 
sampled. The samples were analyzed fo r  copper, s i lve r ,  arsenic and 
mercury. 

r 

(a)  Geochemical Methods : 

1. The s i l t  samples were taken by hand from the creek 
bed, care being taken tha t  organic and bank material were excluded. 

I 
\/.i 2. The samples were packaged in so i l  sample envelopes I 

supplied by Canada Envelope Company of Montreal and made of "High 
1 
I 

Wet Strength, Kraft" brown paper with a wet strength of 32 lbs . ,  I 

measuring 3-l/2" by 8-1/2" when the f l ap  of the envelope i s  folded. I 

I 

i 
3. The samples were pa r t i a l ly  dried in the Field by 

I suspending them in the bags under the roof of a tent .  The bags ! 
have holes pierced i n  them fo r  t h i s  purpose. In the laboratory, the 

samples were dried in a warm oven while s t i l l  i n  the bags. The I 
I 

samples were screened through an 80 mesh nylon screen, the f ines  I 
i 

being used f o r  analysis. I 

I 
i 

4. The t e s t s  fo r  to ta l  copper, s i l v e r ,  arsenic 
and mercury were a l l  carried out in the laboratory of Falconbridge 

I 
I 
I 

Nickel Mines in Vancouver. No f i e l d  t e s t s  were carried out. & I 

5. The t e s t s  were performed as follows: , 
\ 

"u I 

I 

I 



-- - - -- -- 

9. 

( i )  Copper 

A sample of the f ines  from screening the dried sample 
was digested with ftinting perchloric acid f o r  four hours in a pyr2x 

- beaker. ihe sil iceous sediment was allowed t o  s e t t l e  and the solu- 
tion diluted t o  a measured volume with d i s t i l l e d  and de-metalliszd 

water. An aliquot of the t e s t  solution was then taken and anaiysed fo r  

copper using an atomic absorption spectrophotometer manufactured by 

. . Perkins-Elmer. Carefully prepared standards were used f o r  control. 

( t i )  S i lver  

Si lver  i s  determined by a standard atomic absorption 
method. 1 g. of the sample i s  boiled gently with 10 ml. -of a 1 :l 

mixture o f  concentrated n i t r i c  and hydrochloric acids f o r  90 minutes. 
The sample solution i s  allowed t o  cool and then di luted t o  50 ml. 
~ 5 t h  demineralized water. The s i l v e r  content of the solution i s  
determined using a Jarrel-Ash 800 atomic absorption spectrophotometer. 

( i i i )  Mercu-ry 

Mercury i s  determined by the standard flameless atomic 

absorption mezhod, using a Vartan Techtron AA-4 atomic absorption 
spectrophotometer. 0.5 g .  of sample is  digested with 10 ml. of 
cold, concentrated n i t r i c  acid f o r  30 minutes, a f t e r  which the solu- 

a 
t ion i s  Ziluted t o  50 m 7 .  with demineralized water. 10 ml. of a 3% 
sodi urn chl or? de/hydroxyl amine chloride so1 ution i s  then added, 

followed by 5 ml . of 10% stannous chloride solution. T h i s  reduces 
a;] the mercury present i n  the sample solution t o  i t s  elemental 
form. Mercury vapour i s  collected by bubbling a i r  t h r o u g h  the solu- 

t i o n  and i s  then swept t h r o u g h  an absoprtion ce l l  by the a i r  flow. 
- 
!he operator notes the peak absorption signal given by the sample 

a t  the 2537A mercury absorption l ine .  The mercury content of the 
5 

sanpl e i s  then determined from a dai ly  cal ibrat ion curve prepared 
from standard solutions. 

- 



( i v )  Arsenic 

Arsenic i s  determined by a standard color imetr ic  I 

technique. 0.25 g. of sample i s  fused with 1 g. of potassium bi- 

sulphate and the  fused material leached w i t h  5 ml. of 0.5 M hydro- 

ch lor ic  acid.  2 ml . of t h i s  leach solut ion i s  added t o  2 ml. of 2.5% 1 
potassium iodide solution and d i lu ted  t o  10 ml. w i t h  0.75% stannous 1 
chlor ide  solution.  Approximately 4 g. of z inc  p e l l e t s  a r e  added 

I 
\ 

i 
and the  t e s t  tube capped with a Gutzeit tube containing a s l  i p  of i 
mercuric chloride impregnated f i l t e r  paper. The apparatus i s  l e f t  1 

I 

f o r  30 minutes, during which time a rsen ic  present i n  t he  sample i s  

converted t o  ars ine  by nascent hydrogen, produced by t h e  reaction of I 
I 

zinc on hydrochloric acid. This hydrogen a l so  serves as  a c a r r i e r ,  I 

I sweeping a rs ine  from the  reaction vessel and through t he  Gutzeit 

1 tube. Arsine reacts  w i t h  the  mercuric chloride paper t o  give a 

ye1 low o r  orange spot ,  the  colour i n t ens i t y  being proportional t o  

the amount of ars ine  generated. The a r sen ic  content of t he  sample 

i s  determined by comparing t he  colour of this spot  w i t h  previously 

prepared a r t i f  i cia1 standards. 

( b )  Discussion of Results 

The values f o r  a1 1 metals were low. The thresholds 

f o r  copper and s i l v e r ,  calculated a t  mean plus 2-l/2 standard de- 

v ia t ions  a r e  23 ppm and 0.8 ppm respectively.  For these  metals 

the re  were only three  or four samples above threshold and none 

grea te r  than twice the  threshold. In f a c t  the  highest  value f o r  1 
copper was only 29 ppm so i t  i s  unlikely t h a t  the  s i l t s  had geo- i 

I 
, chemical contact w i t h  any copper-si 1 ver mineral i z a t i  on (Pl a t e  58- 

71 -4).  

I 
I 

The Kennco deposit  has a d i s t i n c t  mercury and arsenic  I 
I 

halo i n  t h e  unmineralized rock about i t .  I f  a blind deposi t  existed 
l I 

I 

'b on the  Par claims analysis  f o r  these  elements could provide t a rge t s  1 



63" fur ther  exploration even i f  the econoinic metals being sought 

had L O  surfacz geochemical expression. 

The resu l t s  for  arsenic were consistantly a t  l e s s  
-r ,, ,  an 5 ppm 2nd therefore of rmo diagnostic value. The threshold 

vs!ue for mercury was calculated a t  160 ppb.  Only s i x  samples ex- 

c22aed this value and none were greater than twice threshold. B o t h  

the few high mercury samples and the even fewer high copper and 

s f lve r  sampies occur i n  the southern par t  of the claim group and 

p~obabb:y r e f l ec t  the greater amount of bedrock exposure there (Plate 
58-71 -5).  

ROCK G5OCHEHISTRY 

In the course of the geological mapping ten samples 
4 

were taken of the two intrusive rock types. Random chips were 

taken Gver the whole outcrop so t h a t  a f a i r l y  representative sample 

was bei ng considered . 

After crushing a 50 g. sample was s p l i t  off and 

ground t o  -80 mesh. The resul tantpowdeu* was then t reated t o  the 

same analyti  cal processes as the sieved s i  1 t samples described above. 

Analysis i n  t h i s  case was for  copper and s i l v e r  only. . , 

There was a somewhat higher copper content i n  the rock 

thzn in  the s i l t s  w i t h  values ranging up  t o  73 ppm. Si lver  was 
lower, i n  many cases be1 ow the detection level.  None of the values 

were anomalously high although there appears t o  be an increase i n  

copper content towards the east-west f au l t .  4 

DISCUSSION OF GEOLOGY AND GEOCHEMISTRY 

4 \ The petrology of the intrusive stock on the Par Group 

ca/ is  very s imilar  t o  tha t  a t  Goosly Lake. The same intrusive level 

-- - - 
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i s  presently exposed in both cases as  the stocks invade, a t  l eas t  
in par t ,  t h e i r  own extrusive equivalents. 

Noticably absent from the Par Group i s  any geochemical 
response and any exposure of the folded Mesozoic volcanics tha t  host 
the Kennco ore horizon. B o t h  these omissions could be explained i f  
a mineralized Mesozoic horizon existed close to  the stock under an 
inderterminate depth of Tertiary cover. 

, Assuming for  the moment tha t  mineralization under cover 
i 

greater than 500 f ee t  would not be economical the best t e s t  of the 

hypothesis would be a V. L. F. electromagneti c (EM-1 6 )  survey preceded 

by a detailed magnetometer survey t o  aid interpretat ion.  A1 so a 

more complete and systematic rock sampling programme w i t h  analysis 
















