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G E N E R A L  : -- 
During the period February 3 t o  June 27,  197@ the Pine group of 

cl  aims were staked by Canadi an Johns-Nanvi 11 e Company, Limited and a t o t a l  

o f  7?6 samples , i n  terins o f  .sei 1 geochenii s t r y  a n d  biogeochemistry, were 

col lected over the claims by the employees o f  the above-said Company. 

This repor t ,  dealing w i t h  . the  geochemical surveys of s o i l  clnd 
r 

t r e e s ,  should be Areated i n  conjunction v i t h  the geophysical report  and 

the  geological r e p o r t  as i n  an e n t i t y  o f  the whole exuloration operation 

i n  the  Pine claim area.  

HISTORY:  
-L---.-- 

In the year 1969 a reconnaissance invest igat ion between Kamloops 

and Werrit t  b r o u g h t  a t ten t ion  t o  the molybdenum anomaly (150 p~s) a t  S ta t ion  

Ktd 32 which was located by the road 3,000 f e e t  south o f  Stake Lake. 

the detai  1 ed program of 1970 was i n i t i a t e d .  

Hence, 
L 

Hovever, the geochemical s o i l  

sampling shelved l e s s  s a t i s f a c t o r y  r e s u l t s  than exnected. 

t h a t  the thick overburden o f  the  g lac ia l  moraine has reduced o r  masked the 

I t  vas  then assumed 

geocheinical character  o f  t h i s  area and was responsihlc f o r  the poor . resu l t s  

of so.; 1 aeochemi s t r y .  Therefore, the biogeochenii cal approach was attempted 

i n  order t o  b e t t e r  understand the bedrockgeochemistry. 

LOCATION AND ACCESS : 
--I 

The claim group i s  located immediately north of Lac Le Jcune Lake 

i n  the Kamloops W i n i n g  Division, B.C., about 15 miles south o f  Kamloops. 

The property can be reached by a secondary road t h a t  branches o f f  southward 

f r o m  Highway 97 t o  Lac Le Jeune Park and then hy a road 

entrance t o  the south end of the claims. 

t h a t  leads Prom the 
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PHYSIOGRAPHY ANI! VEGElATION : ---- 

Q The cla-im block i s  s i tua ted  on a plateau adjoining the Nicola 

Plateau t o  the south, and bordered by Thonison River t o  the north. 

vation w i t h i n  the propert-v var ies  

re1 i e f  o f  600 f e e t .  

The e le -  

between 4,100 and 4,700 f e e t  with a 

Overburdm , chief ly  cons t i  tuted o f  gl aci a1 morai ne, 

i s  t h i c k o  Prominent dru i i i l ino id  features  a r e  .prevalent.  Their predominant 

elongation indicates NGI-SE glacial  movement. 
, 

The vegetation of Lac Le Jeune area i s  composed o f  thick shrubs 

and mediiini s j r e  t r e e s ,  except over  a r i a s  04: volcanic t a l u s .  Lodgepole pine 

( P i n u s  contorta l a t i f o l i a )  and alpine f i r  a r e  the dominant species ,  b u t  

cedar, spruce, poplar a l so  occur. 

shrubs 

GEOLOGY: 

In small valleys o r  swamp environrncnt 

black cottonwoods and pop1 a r  prevai 1 .  

--- 
The claim block i s  underlain by rocks o f  three ages. From w e s t  t o  

e a s t  they a r e  the Nicola Group greenstone 

ion granodiorite o f  probable Jurass ic  aye 

Mi ocene. 

The Nicola group cons is t s  l’arge 

var ies  from nearly aphani t ic  t o  coarsely 

o f  T r i a s s i c  age, the Coast Intrus- 

and Kamloops Group basa l t  of 

y of volcanic greenstone t h a t  

orphyr i t ic  types. They a r e  pre- 

dominantly green, b u t  a l s o  occur i n  various shades o f  purnle, red,  brown, 

o r  grey, and include some with a nearly black groundmass. 

ch ie f ly  andesite.  

The rocks a re  

Contacting the Nicola group greenstone i s  the Nicola bathol i th ,  a 

Coast I n t rusion.  

granodior i te .  

by gneiss ic  texture .  

b i o t i  t e ,  pl agi ocl ase wi t h  mi nor amounts o f  hornblende or pyroxene. 

The plutonic rock i s  mainly medium t o  coarse grained 

Locally i t  i s  characterized by h i g h  content o f  b i o t i t e  and 

The mineralogy i s  e s s e n t i a l l y  comnosed of quartz ,  
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GEOLOGY : (Con t’  d )  
__-I_ 

Q In the eastern portion of the  claim block the Nicola ba thol i th  

i s  roofed by basa l t  lava of the Karnloops Group. 

P i  ne-<:rained, and character ized by aggregate of 01 i vine c rys t a l s  . 
The lava i s  ch ie f ly  dense, 

Idel 9 - 
developed columnar . j o i n t s - a r e  a d i s t i n c t  fea ture .  

M I  NE RAL I Z AT ION : 

Evidence o f  mineral izat ion i s  linrited s ince  the claim area i s  
/ 

2 

covered by thick overburden and outcrops a re  extreme1.v scarce.  No showings 

i t i  place have been observed t o  date.  However, granoa’i o r i  t e  boul ders have 

been occasionally f o u n d  t o  bear p y r i t e  i n  a p l i t e  dykes and q u a r t z  veins. 

Heavy rust on these boulders suggest t h a t  considerable aniounts o f  sul phi des 

have been leached. Rare occurrences o f  speculari  t e  i n  a1 ter-ed granodior i te  

boul ders  have been reported e Pyri t i  zed boul ders are confined mainly t o  t h e  

area between Stake Lake and Lac Le Jeune south of the Kamloops group b a s a l t .  
Q & 

SOIL GFCICtlEMISPr?Y - / 

During t h e  period February 18 t o  Ju ly  3, 1970 a t o t a l  o f  386 geo- 

Q 

chemical samples were co l lec ted  over the Pine claim group.  They include 

150 soil  samples, 26 stream sediment samples, 141 swamp samples, and 6-9 lake 

sampl es . 
ance survey which indicated anomalous values i n  t h i s  area.  

T h i  s sampl i ng prograni was a f o l l  ow-up of the previous reconnai ss - 

A. FIELD f”IETHO!?S: 

The samples a re  generally taken a.t 200 f o o t  i n t e rva l s  as  

measured by pacing. Traverses were made al.ong creeks and shorel ines  o f  

lakes o r  swamps. Some soil satnples were col lec ted  along ce r t a in  gr id  l i n e s  

t o  cover anornal ous s t a t i o n s  in previ o m  reconnaissance surveys. 

sample s t a t ions  were flagged. 

A.11 
I 
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In co l lec t ing  s o i l  samples , I3 horizon material \!as prcfcrred Q 
wherever ava i lab le ;  in case P, horizon vas  absent,  A horizon slaterial  was 

taken. 

or along lake edge. 

stream sed=in;ent samples from creeks. 

Lake samples were col lected from 1;ike f l o o r  10 t o  30 f e e t  from shore 

Swamp samples were col lected from edge o f  swamps; and 

Eet\;ieen FlcConncll lake and Lac Le 

Jeune, a t e s t  s e r i e s  o f  samples vere col lected from creek f l o o r s  and b o t h -  

banks a t  each s t a t i o n ,  and the s t a t i o n s  were a t  1,000 foot  i n t e r v a l s .  

Oual i ta t ive observations CU~ee\*tli.iIg- tcxturc, co lor ,  s o i l  type, depth, slope 

and dis tance from shore f o r  lake samples were recorded a t  each s t a t i o n .  

Sample groups include SL 01-268; KMS 27-53, 90-110; JB 01-29 and KLS 129, 

132, 135, 143. 

B. MIALYTICAL TECWNIQl!tS: ---- I_-_I -......- 

A1 1 geochcki cal. samples o f  soi 1 , stream sedi  trients , swamp and 

lake were analyzed i n  the Vancouver labora tor ies  of Rondar-Cl.cgg t" ;Company , 

L-iinited. Tests f o r  copper, molybdenum vere applied t o  the t o t a l  386 samples, 

t e s t s  f o r  lead,  zinc and s i l v e r  were applied t o  nost samples; t e s t s  for 

tungsten and uranium were applied t o  20 samples. 
0 0 The sagples were dried a t  40 t o  50 C i n  infra-red ovens and 

sieved t o  -80 mesh in Tyler s ieves .  In order t o  e x t r a c t  the metals,  an a l i -  

quot of -80 mesh f rac t ion  was digested i n  hot aqua r e g i a ,  amonium iodide and 

potassium carbonate. The metal content of each sample vias deternined by 

atomic absorption, color imetr ic  and fl'uoriiiietric means a t  various detection 

limits of 2 ,  1 and 0.2 ppm. 

below: 

A descr ipt ion of the method used i s  presented 



B. AfMLYTICAL TECHNIQUES: ..-A ( C o n t ' d )  

a Extraction Determination 
Me t h o d 

_c__---- 

Method ____.-- El onient 

C U  H o t  Aqua Pea! a Atomi c' Absorption 
Pb 
Mo 
n 9 
I n  
U HMO3 F1 uorimetri c 
bI K2CQ3 Colorimetric 

I 1  II 

II II 

I I  II 

II I I  

Q 

C. CLASSfFT'CATIOF! OF DATA: 
J -____-__I__ 

In the s t a t i s t i c a l  analysis  o f  lead,  zinc and s i l v e r ,  the 

geochemi cal samples were grouped i tito tyro popul a t i  ons : 

( a )  lake and swamp sediments 
( b )  . s o i l  frorn/A or R horizons 

Such yroupl'iig was necessary to warrant ineariiisgful staa'ii s t i  cal 

treatment by providing s u f f i c i e n t  numbeys of samples in each s e t .  

i n g  was a l s o  appropriate foilsidering the genetical  s imi l a r i t y  of the sanrples 

thusly combined. 

The group- 

The r e su l t s  o f  copper were analyzed separately i n  f o u r  popul- 

a t i o n s ,  each being supported by s u f f i c i e n t  samples: 

( a )  stream sediments 
( b )  lake sediments 
( c )  swamp sediments 
( d )  s o i l  from A or B horizon 

A rough a r i  thmeti c cl ass i  f i c a t i  on hds been at te i i ip ted f o r  moly- 

I t  appears t h a t  t h e i r  values a re  low and t h e i r  d i s t r ibu t ion  bdenum r e s u l t s .  

i s  uneven. Further s tat issti  cal treatment was om! t t cd .  

The samples tes ted f o r  tungsten and uranium were in su f f i c i en t  

f o r  s t a t i s t i c a l  analysis .  

Geometric, ratt ier t h a n  ar i thmetic  method, was chosen i n  

the s t a t i s t i c a l  analysis  because the sample resul t s  form 1 oqnormal di s t r i  b- 

ution instead of normal d i s t r ibu t ion .  

a re  cl ass i  f i  ed i n t o  foue c a t e g o r i e s  as f o l l  ows : 

For each element thc sample d a t a  Q 
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Q 
C. --- CLPSIFICA'TION __- OF DATA: ( C o n t ' d )  

Negative 3 *- b 
Possi hly anomalous 
Probahly anomalous (b+s+?) - (bc2s) 
Anomalous (bl-2sj-l) e 

(b+l ) - (b4-s) 

"b" the background, i s  the  geometric mean; 'Is'' i s  the stanti- 

ard deviat ion.  'lbc2s" i s  considered as the threshhold for  anomalous values.  

A sunimary t ab le  of the key values in par t s  per m-illion f o r  

,- - s t a t i  s t i  cal cl assi f i  cat ion i s presented bel OBI: 

bt2s -- b+s - b - 
Copper - s t r c a n  sediments 37 80 - - lake sedimmts 28 43 67 - swamp sediments 25 46 67 

. - s o i l  ' 25 56 169 
Lead - lake 8 swamp sediments 8 10 22 - s o i l  10 13 19 

Ins ign i f i can t ly  low values 
S i lve r  - lake & swamp sediments 0.6 0.8 1 .o - s o i l  0.7 1 .0 1.5 

Pol y bd e n urn 

Tungs ten InsuffPcient  samples 
Zinc - lake h svamp scditiients 39 '55 78 - s o i l  48 63 82 
Uran i um Ins u f f  i ci-en t s ainpl es 

Q 

D. PRESEKTATIO!! OF DP.TA: ---- 

The geochemical resul t s  were p lo t ted  a t  each sample s t a t i o n  

Standard symbols for c lasses  of on separate  map sheets  for each element. 

anomaly mark the  s t a t i o n s  : 

Negative - 0  
Possibly anoiiialous I3 
Probably anomalous 8 
Anomalous 0 

Cumul a t i  ve frequency d*i stributi ons f o r  elements copper, 1 ead, 

z inc ,  and s i  1 ver are  presented on logari  thvi c probabi 1 i ty graph  paper. 

Various popirl a t ions within each element a re  shown separa te ly  along w i t h  

s t a t i s t i c a l  f iaures  f o r  data c l a s s i f i c a t i o n .  
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B I QC, E 0 CH EP I S T RY -___- 

D u r i n g  the period Karch 3 t o  June 2 7 ,  1970, a g r i d  systern vas 

es tabl ished over the Pine group of claims and a t o t a l  of 410 biogeocliemical 

samples were then col lected from the g r i d .  

A. FIELD KETHODS: -.-- 

A g r i d  was establ ished as the basis of the sampling pattern.  

An E N  basel ine,  10,500 f e e t  long, was placed 2,500 f e e t  north o f  L.ae Le 

Jeune. 

ward f o r  10,000 f e e t  w i t h  spacing of 500 f e e t  t o  form the g r i d .  

Sternmirig from the baseline,  t h k  pa.ralle1 cross1 ines extend north- 

The sur- 
d 

vey was control led by cha-ining and compass. 

Samples were col lected along the g r i d  l i n e s  a t  regular  i n t e r -  

vals o f  500 f e e t .  Each sample s t a t i o n  was flagged. 

year  growth w r e  selected from the lodgepole pine t r e e s  (Pinus contorta 

Twigs of the second 
’ 

l a t i f o l i a )  the most common and wel l -dis t r ibuted t r e e  i n  the area.  P\-efer- 

ences were southerly growing branches a t  head level , from 20 foot  t rees .  

However, these c r i t e r i a  varied i n  p rac t ice .  

d i s t i n u u i s h  the growth rodules on pine tbiigs, thus possibly third year  or 

even fourth year growth were a1 so incl  uded i n  sampl es . 
vations concerning s lope,  drainage, height of sample, height of t r e e ,  direc-  

I t  was sometimes d i f f i c u l t  t o  

qual i t a t i  ve obser- 

t ion  of branch growth were recorded f o r  each s t a t i o n .  

sample, varying from six t o  nine twigs, was a lso  recorded. 

the samples s t a r t e d  from JT-001 t o  JT-410. 

The quant i ty  of each 

The numbers o f  

B. AFlALYTlCAL TECHM1CUES: 
-_I--_-- 

The t o t a l  410 t w i g  samples were analyzed in the Vancouver 

1 aboratori  es  o f  Eonclar-C1 egg & Company, llinii ted.  A1 1 sarrivl es  were tes ted  

f o r  copper, molybdenum, load and s i l v e r  - sonie 29 samples were tes ted  f o r  

u r a n i u m .  
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Q '  

Q 

The samples were dried a t  low heat on rece ip t  - t h e i r  needles - 

being removed. 

and ground before being ashed completely i n  three-step process. 

was taken up i n  acid t o  dryness and afterwards was digested i n  weak t1Cl o r  HNC3 

i n  the case of  iiraniun. 

by atomic absorption, f l u s r i v e t r i c  and color imetr ic  means a t  various dctect-  

ion l i m i t s  o f  one and 0.2 ppin. 

Del ow : 

Then t h e  portions o f  the  second year  growth were selected 

The ash 

The metal content o f  each sample \!as dclermine'd 

A descr ipt ion of the  method used i s  presented 

Extraction Di!terniination Detecti O i l  
Limit ----- Element Net hod He t h o d 

-_I 

C .  

11 Atomic Ahsorptr'on 1 PPm 
II 1 ppm 
II 1 PPm 

Col or i  metri c 1 ppm 
t!N03 F1 uori metri c 1 ppm 

HC1 

II 

11 I1 

I1 
0.2 FpVl 

CLASSIFICATION OF DATA: 
I _ _ . _ - _ c - . ~ - -  

soi 1 
In the same fashion as the/geochernical data treatment t h e  bio- 

geochemical data art? a l so  c l a s s i f i e d  i n t o  four categories  f o r  each element 

as Follows: 

Negative O - b  
Possibly anomalous ( b t l )  - (Ns) 
Probably anomalous (b+s+l) - (b+2s) 
Anomal oils (b+2s+l) -t. 

The background "b" i s  the geornetric mean; 'Is" i s  the standard 

deviation. The -anornal ous val ups a r e  above the thres  h h o l  d - "b+2s". 

A summary tab le  o f  the  key values i n  par t s  oer  mill ion f o r  

s t a t i s t i c a l  c l a s s i f i c a t i o n  i s  presented below: 

'Element 

Copner 
t4o 1 y b de n urn 
Lead 
7.i tic 
Si1 v e r  

b t s  -- b - 
2 04 253 

4 8 
180 2 30 

1660 21 40 
7 10 

b+2s 

31 6 

298 
2760 

13 

15 ' 



D .  

Q 
i 

DISCUSSION 

The object ive of th.is operation i s  a porphyry tvne deposi t  en- I 
! 

ri ched by molybdenum and copper. 

was used as an  ind ica tor  o f  the  rrlirieralization source. S i l v e r  and z inc ,  

Lead, character i  zed t y  1 ack o i  niobi 1 i L y  , 

usual ly  associated vith molybdenum and copper, s ign i f i ed  t h c i r  presence. 

Zinc was a lso  used i n  copncr, zinc r a t i o  as a tool t o  reveal tile copner 

s ign i f icance .  

Surveys of soi  1 yeochemi s t r y  and hiogeochemi stry a re  discussed 

separa te ly  as fo l  1 ows : 

Samples were col lected mainly along shore l ines ,  creeks a n d  

roadsides i n  an uneven d i s t r ibu t ion .  The r e s u l t s  wil l  be discussed in separate  

areas.  

f icance,  t h i s  element i s  omitted i n  the following tabula t ions :  

As the molybdenum values are generally t o o  low t o  show any signi- 

Area 1 : (Samples : SL95 - 116 
Location: N\d of Pine Claims) 

Total Possi b l v  Probably 
El ernents S a m 1  es  homal ous Anom1 ous Anomal ous 

C U  22 14 7 1 
Pb 22 2 2 - 
Zn 22 7 1 

22 14 2 .. &I 

---- -- ---- -- ---- ------ 

- 

This area i s  underlain by greenstone o f  Nicola gpoup, approx- 

imately 1,500 f e e t  west  o f  the Nicola ba thol i th .  

copper m i g h t  be caused by mineralization along the contac t ,  i f  n o t  by glac- 

The moderate anomaly of  

i a1 debris  f rom the northvies t .  Fol1 ov~--up work has been recommended. 

Area 2:  (Samples:: SL 137-174: 192-246; 248-268 
Location: East of  Lac Le Jeune) 
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A. SOIL GEOCHEI"IISTRY: (Cont 'd) 

Q h-ea 2 :  (Cont'd) 
_.-- 

Total Possibly Probably 
Sainnl es Anomalous Anomalous Anornalotis ---- --I- 

- Elements 

c u  114 30 2 1 
Pb 114 19 11 1 
Zn 114 25 15 2 

114 20 9 2 
114 - - - &l 

Mo 
2 

Superimposed mornalotis s t a t l o n s  a r e  agqregriteci armtnci the two 

southward 1 and protrusions. i nta. the.\ NE snanip extension o f  Lac Le Jetme. 

Zinc, s i l v e r  and lead a r e  d i s t i n c t l y  anomalous; copper, weakly anomlous. 

The aggregati VF! pat tern o f  coincidental  ineta1 anomal i es seems t o  sugges% a 

sing1 e source o f  mu1 ti -el ement mineral i zat ion.  These anomal oils Val ues coir1 cl 

be derived: 

( a )  i n  place from the underlying bathol i th  

I f  one considers the  immobility o f  lead,  a source 

o f  mineralization i n  place seems t o  be more l i k e l y .  

alous values occur a t  the th innes t  overburden i n  the v i c i n i t y ,  where any 

Yoreover, these anom- 

anomaly underneath in -the bathol i th  i s  more readi ly  revealed on surface 
I 

t han  el sewhcre. Therefore?, surface anomaly here may we1 1 be derived i n  

p l  ace f r o m  the  bathol i t h  underneath. 

Further sampling ups1 ope, From M,!' and from swamp 3s recornniended. 

Area 3: (Samples : S1.36-GO; 175-191 
Location: Road south of Stake Lake) 

Total Possibly Probably 
Samnl e< homal ous A,noml ous Anomal ous -L-.L -'I---.- ---- --- E l  ernents --__I. 

c 11 42 18 10 2 
Pb 42 5 5 - 
Zn 42 6 3 - 
A g 42 9 2 1 
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Q 

Q 

A. SOIL GEOCI!EMISTRY: 

Area 3: (Con td )  

ct moderate copper maly OCCII :  i n  as 

riiolybdenurn anomaly a t  the southern p a r t  o f  t h i s  a r ea .  

0 i a t i o n  with a we 

The t raverse  i s  

a1 on? a vsl1 ey rougtily papal  1 e l  t o  the  bathol i th/greens tone contact 500 

t o  9,500 f e e t  t o  t h e  west .  Possible mineralization may occur along the 

batt ioli th/grecnstone contact  01" upslone t o  the e a s t .  Local lead and 

s i l v e r  values do no t  suggest any mineral izat ion in place. 
- 1  

I: 

Follow-up work in Area 1 as has been recommended should help 

f inding the source of mineral izat ion.  Further lviorl: upslope t o  the e a s t  i s  

recommended. . 

Area 4:  (Location: t4cConnell Lake E( Stake Lake) 
Samples : SL-01-35; 61-94; 117-136; J B ( A )  01-29) 

Total Possihl!/ Probably 
.El cnients Sanipl cs knomal ous Anoinal oils homal-ous 

C U  118 35 20 2 
Pb 68 23 8 3 
Zn 68 15 5 7 
Ag 68 16 10 1 

.- -_____- __-- --_--I_ 

This area of lakes  i s  underlain by the ba tho l i th .  Geochemi- 

cal r e s u l t s  a r e  generally low. \leak anomalies o f  copper, lead and s i l v e r  

overlap along the  w e s t  margin o f  FkConnell Lake and around the small lake 

t o  t h e  southviest o f  14cConnell Lake. 

anomalous val ues o f  copper. 

The NE end  o f  Stake  Lake shows s l i g h t l y  

Area 5:  (Location: 
(Samples : KF"S 27-53; 93-110 

Creeks between PcConnell Lake & Lac Le Jeune) 

Total Possibly Probably 
Flements Samnl es  Anomalous Anomalous !,noma1 ous 

c u  45 6 6 - 
-~ --- I- --- 

Samnl3s were col lected from creeks and b o t h  banks, t o  be 

analyzed for copper and molybdenum. Most creel: samples showed higher w s u l  t s  
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A. SOIL GEOCtiEPiISTRY: _____- 
Area 5 :  (Cont'd) 

t h a n  those from the banks, probably due t o  t h e  valley cu t  t h a t  approaches a n d  

revesl s the bathol i t h  undi3r the  basa l t  . Copper val w s  a r e  weakly anom1 ous : 

one molybdenum anomaly (95 ppm) vJas found a t  S ta t ion  KIIS-30. 

B. R IOGEOCHFKISTRY:  

The r e s u l t s  o f  biogeochemical survey vi11 he discussed i n  terins 

of e l  enient d.i s t r i  buti on and o f  anomaly zones .separately : 

( a )  Elemwit Distr ibut ions:  

The d i  s t r i  but l 'on  of each me t a l '  e l  einenl i nc1 udi ng Cu/;l.n 

values a re  reilotqtec' separately below. 

Copje;. : 
c_ -- 

The strongest anomalom values occur in l o n e  f3 where 

Stat ions 133 and  89 shov 700 and 500 ppm coppEtr respect ively.  Other aiionlal- 

ous s t a t i o n s  with l e s s  i n t e n s i t y  spread out i n  A, C ,  and I? zones. 

Plol vhclenum: 
I- 

The anomalous s t a t i o n s  seen! t o  aggregate i n  the west  

of Zone A ,  or southwest portion o f  the  g r i d .  

ion 408 f o r  48 ppm o f  rqolyhdenum. 

The values culminate a t  S ta t -  

Other anomalous values a r e  found around 

Stake lake i n  D zone and south of'PcConnel1 Lake i n  R zones. 

Zinc: 
I_ 

High values o f  zinc a r e  d is t r ibu ted  somewhat spor- 

a d i c a l l y ,  although i t  seems t h a t  a wide anomalous 20ne occurs a t  C .and A 

zones, o r  the southeast  portion o f  the g r i d .  
r- 

Lead : 

A.mong a l l  the  elements analyzed, lead shows the 
-- 

most s ignifScant  distribiitioi7 pat tern.  

curs across Zone A. 

A d i s t i n c t  €b! trendin? anomaly oc- 

The anomalous values her? vary ( s t a b l y )  only be'tvrecn 
Q 
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R .  c- RIOGEOCHEMIS 'RY:  

( a )  El ement D-i s t r i  bution : 
-_--I-- ___-_ 

Lead: ( C o n t ' d )  

305 and 325 ppm lead in a 1ilT)ttpd range. Away from t h i s  trend northward, 

values descend t o  alrnast i n s ign i f i can t  lows. . 

Si 1 ver : 

A vague trend cornnosed of  discontinuous anomalous 
---- 

s t a t ions  coincide with the trend o f  lead anomaly t h a t  goes F\o! across Zone A. 

Other high values occur i n  U and  D zones where a l l  metal anornalies are  

1 oosely over1 apped. 

' -I Conper-Zi - nc RaVi o : 

Sinii I ar t o  copper di s t r i  b u t i  o n ,  the highest r a t i o  

occurs in Zone B: Stat ion 133 shows 0.378 Cu/Zn r a t i o .  'General values 

are h i g h  i n  Zone D. Zones A and D are  r e l a t ive ly  weak. 

Dist inct  FJW-SE o r i en ta t ion ,  which coincides w i t h  

the g l  aci a1 movement, i s  shown, by possi bl e and probahl e .aiomal ous ,contours. 

Furthermore, h i g h  values seem t o  occur on nor th  or northwest slope of topo-  

graphic  "bar r ie rs" .  

the general copper di s t s i  but-ion. 

I t  appears t h a t  g lac ia l  movement m i g h t  have affected 

General : 

The dist r ibut ion.  of  anomalous s t a t ions  f o r  the  metal 

elements generally forin iyndomly dispersed pa t te rns .  

the elements, zinc shows th2 widest dispersion ranp ,  whereas lead show the 

narroviest dispersion range or  the most concentrated anoinalous pa t te rn .  This 

i l l u s t r a t e s  the normal secondary dispersion of the r e l a t ive ly  mobile zinc 

and r e l a t ive ly  i n e r t  lead. Lead, due t o  i t s  lack of mobility i n  s o i l ,  i s  

In comparison among 

/' 

used t o  mark the source of mineralization. 
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Q 

Q 

(a)  El cment Di s tri buti on : 
_I___ 

General : (Cont 'd) ---- 
By superimposing lead and s i l v e r  d i s t r i b u t i o n ,  one 

finds a coincidental  trend t h a t  goes through A zone. This i s  the most prom- 

inen t  trend shovm by the biogeochemical sui4vey. A zone second i n  prominence 

consl'sted o f  loosely overlapping anomalies o f  a l l  f i v e  elements and i s  lo -  

cated a t  Zone B. Other coincidental  metal anomalies o f  l e s s e r  signjbficance 

a re  located in C and D zones. 

t ion  o f  the  anomaly zoncs. 

Further discussion wil l  follow the descrip- 

( b )  Anomaly Zones: . 
The gr id  area i s  del ineated i n t o  four zones, based on 

the superposit ion , o f  .probably anomalous contours. 

Zone A :  
c__-- 

Probably 
Anomal oils Anoma.1 o u s  _._____ Sarnpl e -- Element 

-_c 

c u  117 25 3 
NO 117 36 6 
Pb 117 44 7 
Zn 117 22 2 

117 14 3 \ Cu/%n 117 13 - 
In the east  portion o f  the  zone, an east-erest lime go.ing 

t h rough  s t a t i o n s  305, 295, 388 appears t o  be the most d i s t i n c t  anomalous 

trend in the biogeochemical r e s u l t s .  T h i s  trend i s  formed by coinciding 

anomalies o f  a l l  the metal elesients analyzed. Fimonq theni lead,  being an 

immobile e l a w n t ,  and an ind ica to r  of mineralization source,  accentuates 

t h i s  trend even more by a s t r o n g  typical  anomalous pa t te rn  which cons is t s  

of continuous h i g h  va1,ucs flanked by well-formed dispersion halos. 

This t rend ,  d i s t i n c t  as i t  appears, shows l i t t l e  corre-  

l a t ion  t o  the geological background immediately underneath s ince i t  maintains 

..- 
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B. BIOGEOCHEMISTRY : --- - 
(b) Anorrraly Zones : G2 

Zone A: (Cont 'd) 

through b o t h  the  Karcloops basa l t  and the Flicola ba thol i th .  

---- 

Ilowevei-, apa r t  

from the i r r e l  evance t o  the  sunerf i  c i  a1 geol ogv, there  remain several  possible  

expl atiati ons : 

( i )  Possible mineralization source might e x i s t  i n  

the  bathol -i t.h underneath the  Kaiil oops 1 ava s hcet.  

availali le f o r  the plants  t o  absorb through three  possible  ways. 

The mineral i zat ion became 

F i r s t ,  the  

mineral i zed xenol i t h  fragments from the hatho1 .i th i n  the basal t 1 ava enr i  ch 

the groundwater so t h a t  the  plants  can absorb. 

west r idge o f  bathol i th  was covered by thinner  shce t  o f  lava than i n  the  v i c in i ty .  

Mineral i za t i  on in  the  bathol i t h  thus became riiore w a d i  l y  absorbed a1 onq the 

Secondly, a pre-Kaioloops eas t -  

buried ridge by the plants  growing on the hasa l t  surface.  

east-west 

Thirdly,  a possihle  
Q 

f a u l t  allows mineralization i n  the underlying b a t h o l i t h  t o  be ab- 

sorbed by the p1 a n t s  o:i basa l t  surface.  This hyDothheti cal f a u l t  - 3  s suggested 

by the  local topogranhy and the  basa l t /ba thol i th  contact  eas t  o f  the  gr id .  

( i  i 1 G l  aci a1 debris  from a mi neral i z a t i  on source fu r the r  

north might have been trapped here by the  topographic b a r r i e r  dLiring g lac ia l  

movement. 

( i - i i )  Samples m i g h t  have been contaminated e i t h e r  i n  

co l l  e c t i  on or 'in cheirli cal ana lys i s .  
=- 

Recommendation for fu r the r  work here i s  deferred unless 

favorable rcsul t s  are  iriclicated by o ther  means o f  exploration survey -such , a s  

geophysical inves t iga t ion .  

In the  w e s t  portion o f  the  zone, a f a u l t  rough,ly a l o n g  

S ta t ions  243 and 331 \:las found t o  be i n  coincidence w i t h  anomalies o f  copper, 

molybdenum, lead arid zinc.  This anomalous trend i s  s i t ua t ed  on the boundary 

\ 
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( b )  [\mnaly Zones : 

--I-- Zone A :  (Cont 'd) 

o f  Kamloops basal t and II-i co la  bathol i tti erhi  ch outcrops in sca t te red  patches 

t o  the  west. 

I t  i s  recommended t h a t  prospecting and de ta i led  s o i l  

sampling be car r ied  o u t  i n  the area of ba thol i th  outcrops. 
-. 

'lone B: 
_c_- 

Sanipl e Probabl y 
PI0 . Anonal ~ U S  Anomalous -- ---- F1 etnent -- 

cu 50 9 2 
MO 50 3 1 
Pb 50 9 - 
Zn 50 8 1 
Ag 50 9 1 

Cu/Zn 50 8 2 

. 

This zone i s  located southeast  o f  VcConnell Lake on 

the  north slope o f  'a basa l t  niount where previous I . P .  survey has sh'ovn an 

anomaly. The essent?al elements here a re  copper and si l v e r  t h a t  cul ininate 

a t  S ta t ions  133 and 92 respect ively i n  halos o f  supporting values. Valii2s 

o f  a l l  elements tend t y  increase s l i g h t l y  towards the  marg-in of the lake 

where zinc and molybdenum show anomalous Val l ies.  

P o s s i b i l i t y  o f  mineralization i n  ba thol i th  underneath the 

basa l t  i s  suggested by the  biogeochemical anomaly which favors the  d r i l l  i n g  

recommendation i n  previous I .P .  survey. 

Zone C :  
1_- 

Sample 
r\io . -- El emen t 

cu 32 
r4 0 32 
Pb 32 
Zn 32 
As 32 

Cu/Zn 32 

Probably 
Anomal oils 
I-- 

12 
8 
1 

11 
7 
5 

Anomalous 
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6. BIOGEOCt lEbi ISTRY: _____.I__ 

( b )  Anoiqal v Zones : 
_---A- 

---- Zone C: (Cot i t 'd )  

In general th i s  i s  a zone o f  discontinuous s t a t t o n s  

o f  moderate t o  weak anomalies. Anomalous values are  represented by copper 

(Stat ion 175, 213) and zinc (Stat ion 257, 197). 

l a i n  hy the basa l t  extending westward i n t o  the morainc f i l l  coverin? t h e  

The zone i s  mainly under -  

hathol i th. 

L i t t l e  o f  the biogeochemical r e s u l t s  can be correlated 

with geology. 

plorat ion surveys. 

Further vcork should await favorable results o f  other  ex- 
, 

Zone 0: 

Sample 
El emcnt No. 

c u  57 
F O  57 
Pb 57 
Zn 57 
Ag 57 

Cu/Zn 57 

Probably 
Anomal oils Anomalous --- 

7 1 
9 3 
4 - 

1 3  1 
a 2 
7 4 

The zone i s  located i n  the  v i c in i ty  of Stake Lake and 
\ 

i s  unclerl a i  n by the bathol i t h .  

sented hy Stat ions 54, 65,  121 and 141. 

homal ous val ues of molybdenum are repre- 

S i l v e r ,  copper and z inc  a re  a l so  

anomalous, each showing culminating values i n  a discontinuous pat tern.  

The thick g lac ia l  debris  covering the ba thol i th  has 

t o  be considered i n  cor re la t ing  the anomalous va,lues t o  the geolocical 

background. Anosial ous values m i  q h t  have been derived from a1 1 surroundinp 

Q 

high areas .  

No fo l lowup  can be recommended so le ly  on the basis  

o f  the b i  ogeoctiemi cal survey. 
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(1 ) Further det3.i 1 ed geocherni cal s o i  1 sampl i iig i n  the north- 

west claim portion i s  i n  progress, as has been recommended t o  follow-up 

the soi l  anomaly. 

(2 )  Dril l ing over the 1 . P .  anornaly i n  the B zone, as proposed 

by previous geophysical survey, i s  supported hy the b - i w p c h ~ i n k t i l  anorn- 

a ly .  
I 

( 3 )  I t  i s  recommended t h a t  de ta i led  s o i l  sampling and prospect- 

i n g  be carr ied out i n  (the area o f  bathol i th  outcrops west  o f  Zone A. 
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COST AI?!ALY S IS  

Consul t an t  - 3. Kcrr 
3-1/2 days 0 $125 and $100 per day $ 412.50 

Geologist - C. Choi 
43 dajfs 0 $26.96 per clay 

Survey Fieldman - 3. Rinnie 
13  days P $26.96 n e r  day 

Fieldman - IJ. Bur\-y 
3 days (? $23.08 per day 

1,159.28 

350.48 

69.24 

Bushmen - I?. Bell ,  J .  Hughes, C .  Rohinson 
49 days 0 $18.00 per day 882.00 

$ 2,873.50 

2. GRID CONTROL: 
--PI 

Geologist -. C. Choi 
11 days 0 $26.96 per day 296.56 

Survey Fieldnian - J. Rinnie 
1 day (3 f X . 9 6  per day;  10 days @ $28.53/day 312.26 

Fieldnian - W .  Hurry 
5 days 0 $23.08 Der day 

Fieldman - A. Gussan 
3 days (3 S20.00 per day 

115.40 

60.00 

Bushmen - F. Eell ,  T. Nhibley, C. Binnie, 

17 days 0 S18.00/day; 28 days 0 $20.00/day 
J. Hughes 

866.00 
1-;65O. 22 

3. GEOLOGlt CAL COMTROL __- : --- 
Geologist - C. Choi 
6 days P $26.96 p e r  day 

Exploration Fhnager - H.K. Conn 
1 day Q $75.00 per day  

Chief Geologist - E.L.. fjlann 
1 day @ $50.00 per day 

161.76 

75 .00 

50.00 
286.76 



4. ROOM AND BOARD: 

189 man clays 0 $17.00/day 

5, ANA.LYT1 CAL COSTS : ------ 
Soi 1 geochemical a n a l y s i s  386 samples t e s -  
. ted f o r  Cu, No, Pb, Zn, fig & some W ,  II 

Biogeochemical aiia.1ysis 410 samples - Cu, 
Flo, Pb, Zn, Ag h some U 

Sh ipp ing  charges 

6. TRAVEL COSTS: 

125 t r i p s  o f  30 m i l e s  (Kamloops t o  Lac 
Le Jeune) a t  150 p e r  m i l e  

'7. REPORT PREPARATION COSTS : - -..- 

Techn ic ian  - A. T h e r r i e n  
25 days 0 $32.30 p e r  day 

E x p l o r a t i o n  rlanager 1- H.K. Conn 
7 days @ $75.00 p e r  day 

* 

Ch ie f  Geo log is t  - E.L. Flann 
4 days 0 $50.00. p e r  day 

Geo log is t  - C.P. L i n  
8 days (? $28.00 p e r  day 

O f f i c e  supp l i es  

c 

$ 1,182.32 

1,830.40 

40.00 

$ 807.50 

525.00 

200.00 

224.00 

$ 3,213.00 

,052.72 

562.50 

50.00 
1,806.50 

T O T A L  1 3 ; m  .OO 



I ,  Herbert Keith Colin, o f  the town o f  Asbestos, do liereby de- l 

Clare t h a t :  

1 .  I am a m i n i n g  geological engineer em?loyeci as Explor.ation 

Manager f o r  Canadian Johns-Manvi 11 e Corripany , Limi tecl , F. 0 .  Box 1500 , 
Asbestos , Qircbec. 

2. I have practriscd ir, the geological nrofess-ion f o r  22 years 

and speci a1 i zed i n  economi c geology and exnl orat ion procedures for the 

past  21 years.  

3. I am a graduate o f  t h e  University of Toronto, Toronto, On- 

t a r i o ,  w i t h  a degree of B.A.Sc. ( M i n i n g  Geology), 1948. 

4 .  I am a member 07 the following professional associat ions:  

( a )  Corporation o f  Engineers o f  Quebec 

( b )  Mon-resident mmber o f  t h e  Association o f  Profes- 
sional Enginecrs o f  the Province of  British Col- 
umbi a 

\\ 
( c )  Fellor.! o f  the Geological Association of Canada 

( d )  Fellow o f  the  Society of  Economic Geologists 

(e)  Member o f  the  Canadian I n s t i t u t e  of M i n i n g  and 
Metal 1 u r y y  

(f)  FTember o f  the  P,nierican I n s t i t u t e  o f  Mining En- 
gineers 

5. This report  i s  based on published and unpublished inforin- 



STATEMENT OF OUAL I F I CAT I UNS 
c_________ __-I- --- 

I ,  Chong-Pin L i n ,  o f  the c i t y  o f  Asbestos i n  the Province o f  

Quebec hereby c e r t i  fy t h a t  : 

1. I am a min ing  exploration geologis t ,  with three years o f  

experience. 

2. I am a graduate of the following u n i v e r s i t i e s :  

National Taiwan Ilni versi  t y  B . A .  (Geology) 1905 
(Rcpubl  i c o f  China) 

Eowling Green State University M.A. (Geology) 1969 
(Ohio, U . S . A . )  

3 .  I 'aril "emp'l'o,yed by Canadi an Johns-Manvi 11 e Company, L'imi:ted 

P.O. Box 1500, AsbestoS, Quchec, as a geolog-ist. 

4.. The cos ts  o f  the survey discussed i n  this repor t  and analy- 

zed i n  Appendix A a r e ,  t o  the best  of my knowledge, cor rec t .  

> 5. This report  i s  based on published and unpublished informat- 

i o n .  

February 1971 Chong-Pi n L i  n 
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LAC LE JEUNE PROJ. 410 

Location Map 
DI V I  SlON KAMLOOPS MINING 

Date : 
FEB. 1971 
































