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I MTRODUCTIQI : 

Geochevi cal s u r v e s  and geological nappi ng were car r ied  o u t  on 

the Spin claims by the  personnel of Canadian Jflhns-t?anville Company, L i m i -  

ted d u r i n g  two periods: 

1972. 

against  t h e i r  seoloaical backqround. Results of an REF! survey a re  presented. 

September 1 t o  October 31, 1971 and July 13 t o  18, 

In this reDort, the r e su l t s  o f  the geochemical surveys a r e  discussed 

The work h is tory  of the S n i n  claims i s  brief1.v recounted a s  f o l -  

1 O M  : 

H i  s tory : 

Back i n  June 1969, a reconnaissance investigation f i r s t  brought 

a t ten t ion  t o  the geochemical copper anovaly in the Snintlum Creek area.  

In 1970, a follow-un geochemical survey in  the area showed en- 

couraoing r e su l t s .  

results i n i t i a t e d  major exploration work in  the follcwing years.  

Comer values ran as  hich as  1,750 porn (BA-162). These 

Dur ing  the Deriod September 1 t o  October 31, 1971 geochemical 

and geological surveys (Detailed Survey A )  were launched following the 

s t a k i n g  of the Spin claims. 

-Cu (6A-243). 

One h i g h l y  anomslous sarnnle shoxed 7,750 opm 

Brief , acconipanyi n g  geoPhysi cal surveys , n e w  car r ied  out.  

As the  necessi ty  o f  an access road arose,  the l a t e  p a r t  of 1971 

saw the road construction and  the trenching of  f i v e  showing zones. tlean- 

while, geochemical samnles were col lected alonq the road cut a n d  trenches 

81 and $3 .  

In July 7972 a de ta i led  sampling nroqram was car r ied  o u t  i n  a 

second copper anomaly (Detailed Survey €3) , f s l l  ov!i na the d i  stover-y of a 

m l a c h i t e  showing. 

The work on the prooerty t o  date has indicated strong geochemi- 

cal copper anomal i es and some chal co3yri t e  showinas. 
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General : (Cont ' d )  

I t  has suggested cer ta in  geological controls over the copper 

mineralization. 

Location -- and Access: 

The Spin c l a i m  are  located approximately ten miles north of 

(See Location Rap - 1":250,000') 

Lytton, B . C .  on the eastern slope of the Fraser River valley. 

is  on the junction of the Thomuson and Fraser r ivers ,  165 miles northeast  

o f  Vancouver. 

Lytton 

Access to  the property i s  by Highway 812. A forestrJy road 

branches off eastwards alcnq Izman Creek and leads t o  the C.J-M road. 

heads south through the property and  reaches the southwestern corner of 

the claim block. 

It 

. Physiogranby-and Veqetation : ---- 
The claim area is  s i tua ted  i n  the Fraser River valley. Relief,  

w moderate t o  s teep,  i s  approximately 3,000 f ee t .  

Elevation r i s e s  from 3,500 f ee t  i n  the west t o  6,500 f e e t  a long 

the eastern clairr: boundary. 

The area drains westward in to  the Fraser River. The upner Dart 

of creeks in the survey area i s  Generally characterized by nurnerous c l i f f s  

and talus slopes. 

The major vegetation of Botanie ??ountain area i s  represented by 

f irs and pines. 

area,  while a lder  and  grass occur in some places. 

Pediurn sized f i rs  and pines prevail in most o f  the claim 

---LL Geoloclv: (See map S n i n  Claims, Cu Distribution, 1":500') 

The claim block i s  underlain mainly by two types of rocks. These 

a re  the d i o r i t e  of Flountain Lytton Batholith and the volcanic complex of 

Spences 3ridqe Group. The age o f  the intrusive rock i s  believed t o  be 

Lower Cretaceous o r  Jurassic .  

- 2 -  



Geoloa: (Cont'd) . 

I t  i s  overlain by the  lava of Spences Bridge Group, Lower Cre- 

taceous i n  age. 

The d i o r i t e  i s  dark green, mediumgrained and characterized 

fl inor gabbro and quartz d i o r i t e  may occur as by abundant hornblende. 

var ia t ions.  

The local volcanic rocks of the Spences Bridge Group are  brec- 

c ia ,  greyish creen andesi te  and  l i g h t  grey rhyolite.  The matrix of the 

breccia var ies  from compact s i l i ceous  rhyol i te  t o  fo l i a t ed ,  s l i g h t l y  por- 

ous andesite. 

t o  andesite and rhyol i te .  

ranges from purely aphani t ic  t o  porphyri t ic ,  containing quartz o r  plagio- 

clase phenocrysts. Boulders of vesiscular b a s a l t  are present in t he  area.  

The cemented fragments vary in  comnosftions from d i o r i t e  

The texture  of the andesite and the rhyol i te  

The wide var ie ty  of volcanic rock types found i n  a re1ativel.s 

I t  seems t o  sugaest a multiple extrusion local area i s  ra ther  unusual. 

or igin o f  the local Spences Rridge Group rocks. 

A gross view of the regional geology beyGnd the claim area i s  

b r i e f ly  revieived as follo\:s (see Location !lap 1":250,300'): 

The Yount Lyttor, b a t h o l i t h  vas a ohase o f  the Piesozoic Coast 

IJounta!n intrusion and is  probably contemnormeous v i th  the Guichon Creek 

bathol i t h  (S.  Duffel and K.C. NcTaggart) . The f'ount Lvtton bathol i th  oc- 

curs i n  a b e l t  ea s t  t o  and  almost bordering the Fraser River. Locally, 

i n  the  sect ion nor th  of Lytton, i t  forms an elonaated lens, four t o  six 

miles wide, 18 miles long. In a gross,  recional sense, the Svin claims 

ve1.v small volcanic 

mited zones ( 2 X  by 500 

. _  
are  located in the bathol i th  zone, although r e l a t  

"patches" s t u d  the area.  Their s izes  vary from 1 

-- f e e t )  t o  subs t an t i a l  bodies (3,GOQ by 5,COO f e e t )  
9rr 
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._I- Geoloav: (Con t ;d )  . 

The major b e l t  of Spences Bridge Croup, however, occurs f u r t h e r  

e a s t  of the r'ount Lytton bathol i th ,  aywoximately two miles from the eas t -  

ern claim boundary. 

Mineralization: 

Copper mineralization has been the main i n t e r e s t  i n  the claim 

area t o  date.  

ogy). 

I t  seems t o  favor the "mixed zones" ( a f t e r  Choi's terminol- 

They occur w i t h i n  the d i o r i t e  y e t  almost contiguous t o  the volcanics. 
t e orjt rock d i q r i t c  i s  cut  bv n me QLIS 

In t w e mixed zones , /andesite an'd rt&oCite dykes, t h e i r  comnositions ap- 

parently re la ted t o  the bordering Spences Bridge Croup volcanics. 

The reader is  advised t o  r e f e r  t o  the 1" = 500' sca l e  map "Spin 

Claims, Cu Distribution".  

ies i n  d e t a i l  Pap R and 6 areas.  

curs along the periphery of the volcanics and resembles the typical "mixed 

zones" (Trench P3 area i s  y e t  t o  be thoroughly examined by a geologis t ) .  

Typical 'hixed zones" a re  the stronq Cu anomal- 

lloderate anomaly i n  Trench F3 area oc- 

In addition t o  the charac te r i s t ics  of dyke abandance i n  the 
W 

"mixed zontls'I, i t  i s  brouaht t o  the a t ten t ion  again tha t  the Spin claims 

are located off the major belt  of Snences Bridge Grow l a v a  f low.  These 

two features  seen! t o  suggest a genetic hypothesis tha t  the local "spotty" 

occurrences of volcanics i n  the claim area may represcnt a volcanic r i f t  

zone marginal t o  the major, continuous lava cover. The r i f t  zone eou ld  

be characterized by strings o f  lava fountains along crruDtive fissures, 

not d i ss imi la r  t o  the spotty occurrences of the local volcanic rocks. 

And the country rock, i n  this case the d i o r i t e ,  would natural ly  be ruo- 

tured, probably t o  be f i l l e d  by dyke intrusion and t o  f a c i l i t a t e  l a t e  

stage minc!+al enrichment ( a l so  see Discussion, Detailed Survey A ) .  

Two major types of  copper mineralizations are described as  fo l -  

1 ows : 
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f9i neral i z a t i o n  : 

(1) I n  a l te red  d i o r i t e :  

(Cont Id )  

Fine Darticl es of chalcopyrite , bornite and te t rahedri  t e  (? )  

a re  disseminated i n  a l te red  bands of d i o r i t e  close t o  j o i n t  faces. The 

a l te red  bands are  marked by heavy broen rusty s t a i n ,  shear-l ike f ine  frac-  

tu res ,  and a "bleached", pale color o f  the otherwise dark green d io r i t e .  

I n  the showing area of Stat ions BPI-241 t o  245, the al tered bands are six 

inches t o  one foot wide and the neighboring bands are snaced 10 t o  20 f ee t .  

Malachite and  azur i te  stains are  common. 

close t o  andes i t ic  dykes and appear t o  imply Genetic a f f i n i t y  between the 

two. 

Such copper mineralization occurs 

B u t ,  de f in i t e  f i e l d  features a re  y e t  t o  be observed t o  o f f e r  con- 

cl usi ve answers. 

(2 )  In q u a r t z  veins: 

Chalcopyrite marked by malachite stain occurs i n  thick 

w quartz veins (3"  thick)  v i th  pyr i te .  Neighboring quartz  veins, f ive  to  

ten f e e t  apar t ,  may be barren (Trench f 3 ) .  

G EOCHEVI CAL S L W E Y  : 

In the geochemical survey 290 samples were col lected.  These 

include reconnaissance and detai led s a m l e s  along the C.J-P! access road 

and detai led samples i n  the two anomalous areas (see mans-- Cetailed 

Survey A & B ) .  

Field k t h o d s :  

The geochemical samales i n  t h i s  area are  largely comDoscd of 

ta lus  f ines  o r  C s o i l s  w i t h  occasional organic material, A few stream 

sedircent samples were collected.  

--- 

Reconnaissance samples were collected a t  500 foot saacings 

alona the road cut.  

- 5 -  



Fie1 d Kethods : 
-.-- 

Detailed samples were col lected a t  50 foot  snacings basical ly  

along contours. Traverses w r e  control led by use o f  a1 timeter, coryass 

and chain. Each s t a t i o n  was marked on the ground by red ribbons. 

Data recorded a t  sample s i tes  include: 

1 .  Color 
2 .  Texture  
3.  Direction o f  drainage slope 
4. Grain s i z e  of samole 
5. Remarks concerning mineralization, rock 

l imonit ic  s t a i n  
tynes 'and 

The geochemical survey data a re  Qresented in Apnendix 111. 

Analytical Techniques : 

All samples were analysed f o r  Cu i n  the Vancouver labora tor ies  

__2 ___-_ ~- 1 

of Bondar-Clegg & Company, Limited. Additional analysis f o r  !:o vas ap- 

pl  ied t o  reconnaissance samnl es .  

The geochemical samnles were dried a t  40°-500C i n  infra-red 

ovens and  sieved t o  -80 mesh i n  Tyler sieves.  An a l iquot  of -80 mesh 

f rac t ion  was digested i n  aqua regia t o  ex t r ac t  the metals. 

contents were determined by atomic absorption. 

The metal 

Their detection 1 imi t s  

were one ppm. 

Data C1 a s s i  f i  cation : 

The analyt ical  r e su l t s  o f  Cu were categorized s t a t i s t i c a l l y  

----- 

as necla t i  ve , ~ o s s  i b l  y anornal ous , probabl v anomal ous , anonal ous , and 

highly anomalous. The mo r e s u l t s  v'ere la rge ly  negative (See Discussion, 

S t a t i s t i c a l  Studies) .  Therefore, the results are not thoroughly c l a s s i -  

f i ed .  Only a few narrov anomalous trends are  marked (see !lo Distribut-' 

ion,  1"  = 500 ' ) .  

The Cu r e su l t s  were coniputerized where ppm values were t rans-  

formed t o  1 ogari thrn  scal  es and frequency t o  probclhi 7 i t y  sca les  

- 6 -  
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Data Classif icat ion:  ' ( C o n t ' d )  

(See S t a t i s t i c a l  Studies , Cumulative Frequency Distribution of 

C u ) .  

ground (? ) .  

The median which approaches the geometric mean is  taken as the back- 

The anomalous categories a re  determined by successive classes  

of probits.  

probi t ,  P 2 ,  occurs a t  97.5 percent i le .  

by one f ac to r ,  the geometric deviation S I ,  where S I  = P1 = P2 = P3, e t c .  

The f i r s t  p r o b i t ,  P1, occurs a t  84 percent i le ,  the second 

Each succeeding probi t  i s  increased 

- --_ - 
b P1 P2  

The s t a t i s t i c a l  categories a re  i l l u s t r a t e d  as follows: 

Negative O - b  
Possibly anomalous ( b t l )  - P1 
Probably anomalous ( p l t l )  - P2 
Anonial ous (P2+1) - P3 
H i  ghly anomalous P 3+ 

Attention i s  d r a m  t o  the " inf lec t ion"  p o i n t  wh ich  i s  considered 

as the  "lower threshold" and i n  most cases s ign i f i e s  the base o f  the anom- 

alous population. 

The highest value i s  noted i n  terms o f  the orobit  scale .  

Data Presentation: 

Geochemical sample r e su l t s  are  plotted a t  each s t a t ion  on C u  

--I-- 

and KO map sheets .  

i n g  color shades mark the stations. 

Standard symbols o f  anomalous categories or surmount- 

S t a t i s t i c a l  analyses of r e su l t s  a re  presected on cumulative f r e -  

quency d is t r ibu t ion  paper (see Discussion, S t a t i s t i c a l  Studies) .  

DISCUSS ION : 

The geochemical survey r e su l t s  a r e  discussed i n  tno aspects. 

In the section "S ta t i s t i ca l  Studies" the cumulative frequency distribut- 

ions a re  analyzed. The following section "Ground Distribution" contains 

three sub-divisions Vertaining t o  the three maps. 

- 7 -  
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S t a t i s  t i c a l  Study : 

( 1 )  QJ: 

Please re fer  t o  the Cu cumulative freauency Dlot. In order 

t o  f i t  i n  the two-cycle paper, a para  le1 disD1aceKent v:as apolied t o  the 

three-cycle d is t r ibu t ion .  A t o t a l  of 509 sample resu l t s  vere t reated and 

should form a s izeable  population suff ic ier l t  for  meaninqful analysis.  

Due t o  the poor s o i l  develoment i n  the claim area,  the 

so i l  samnles represent ra ther  the C horizon and simulate the nature of 

talus f ine  samples. 

area,  the so i l  and ta lus  f ine sample r e su l t s  were lumped i n  one Dopulation. 

The background, taken a t  50 percent i le ,  i s  82 npm. 

Because of t h e i r  s imi la r i ty  i n  nature i n  the claim 

Values 

Please note the slone changes S l i g h t l Y  below i t  a re  considered negative. 

just  beneath the background a t  44 Dercentile o r  70 P P ~ .  

the theoret ical  background value tends t o  remesent  a na tu ra l  d i f f e ren t i a t -  

ion.  

T h i s  implies t h a t  

A d i s t i n c t  gap occurs a t  second probit = 825 ppm. 

adds practical  significance t o  the threshold value taken a t  the theoret ical  

second probi t . 

T h i s  

Lower threshold 325 PPm reprcsents a s l i gh t  change of s lope  

and approachcs the f i r s t  nrobit .  

pooulation i n  t rans i t ion  from a lower t o  an anovalous population. 

The Dortion h - P l  vav reoresent 2 mixed 

The geometric d e v i a t i o n ,  S' = 3.17, is strong and s ign i f i e s  

a strong contrast  i n  Cu values. 

zation tendency. 

I t  i s  a favorable indication fo r  minerali- 

# .  

The highest value approaches the fourth p r o b i t .  A remark- 

ab1 e anomaly. 

(2 )  -- F:o: 

The mo resu l t s  a re  largelv insignif icant  and weak. 

- 8 -  
'P 



% 
i 
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(2 )  - Po: (Cont 'd )  

The background occurs below t\:(o npm. 

Two markedly d i f f e ren t  populations a re  Dresent. One would 

natural ly  a t t r i b u t e  the contrast  t o  d i f f e ren t  rock tynes vhere the samu- 

les are col lected.  

contrast .  After a l l ,  the Cu samples were collected from d i f f e ren t  tynes 

as well. The author i s  inclined t o  sugqest t h a t  the tTo concentration i s  

B u t ,  curiously,  the Cu d i s t r ibu t ion  docs not show such 

related to  cer ta in  features  other  t h a n  rock types, probably l a t e  stage 

f i ssure  f i l l i n g  o r  dyke inject ion t h a t  transaressed the rock contacts.  

I t  i s  noteworthy t h a t  the lover threshold occurs a t  89 Der- 

cen t i l e  - 3.5 ppm; while the lover threshold of Cu d i s t r i b u t i o n  curiously 

coincides a t  89 percent i le  as well .  

The anolnalous r e su l t s  are  mostly from Trench +l i n  andesite.  

Ground D i  s tr i  b u t i  on : 

S p i n  Claims /',rea: 

-- 

- Cu: 

The map shows the geolosy and the geochemical survey 

(See I'aar, "Cu Distribution, Spin Claim - 1" = 500')  

resul ts .  

Two strong comer  anomalies a re  blocked out as "De- 

t a i l ed  Surveys A and E". 

scale  maps artd will be discussed i n  the followin0 sections.  Please note 

t h e i r  occurrences conticuous to  the Swnces Bridge Group vclcanics. 

Their sarnnle r e su l t s  are Dresented GI! l "  = 200' 

Two weak anonalies are  present. One covers trenches 

#2 and P3 and tends t o  emphasize the Deripheral zone of the volcanics. , 

A second one contains trench 81 and is marked by a pyri te  gossan zone i n  

t h e  SDences Bridge Crour, VolCaniCS. The strong Cu anomalies i n  detai led 

survey areas A and B both occur ir, the Kt. Lyttov batholith.  

- 9 -  



S p i n  Claims Area: *- 

- Cu:  (Cont'd) 

Both a re  characterized by numerous dykes apparently re- 

la ted i n  composition t o  the Spences Bridge Crow volcanics. 

were described as "mixed zones" by Choi and seem t o  reoresent a f rac tured  

Those areas 

Dortion i n  the bathol i th  where the ascending parent magma of SPences Bridge 

Grouo volcanics i n t r u d e d  as  dykes. The d is t r ibu t ion  of Cu anomalies and 

showings seem t o  suggest t h a t  the "mixed zones" are favorable f o r  Cu miner- 

a l i za t ion  (see a l so  sect ion "F~!ineralization"). 

Assuming t h a t  such observation i s  va l id ,  the question 

na tura l ly  a r i s e s  hob! the copper mineral izatior! was introduced. As described 

i n  the previous sec t ion ,  Cu sulDhides were found e i the r  i n  quar tz  veins or 

i n  association w i t h  j o i n t  faces i n  areas abounded by andesite, rhyol i te  

dykes. However, the accompanying dyke rocks have sel don been found mineral i - 

w zed. Exceptions e x i s t  b u t  a re  r a the r  rare .  The inference i s  tha t  the  Cu 

mineralization occurred independently from the dyke intrusion,  given poss- 

ible  overlapping. 

- No: 

The claim area i s  la rge ly  negative. 

(See Pap "Po C i s t r i b u t i o n ,  S p i n  Claims" - 1" = 500') 

Anomalous values 

occur i n  trench F1 area along narrow trends t h a t  apnear t o  be Ko-enriched 

dykes o r  veins.  

I t  i s  ce r t a in ly  unusual t h a t  such confined Po anomalies 

should occur i n  Spcnces Bridge Group volcanics. 

Detailed Survey A: 

This precipitous area harbors the stronqest geochemical 

(See "Detailed Survey !lap A - 1" = ZOO') 
* .  

-- 

anomaly of  t h ?  Botanie l?ountain oroperty. I t  i n i t i n t ed  the S o i n  claims 

- 10 - 



---- Detailed Survefi:  (Cont'd) 

The geochemical Cu d i s t r i  bution st?o\,ts surmounting anomalies 

The culminating values coincide i n  the d i o r i t e ,  widely omn t o  the south. 

w i t h  the showing a t  s ta t ions  B/\ 242-245. 

cllr 

I t  i s  - recormended t h a t  fur ther  claim s t ak inq  and qeocherical 

sarnPling be extended t o  the south of t h 2  exis t ing surveyed area.  

Detailed chip samoling and mapoing i s  ---- recomcnded t o  evalu- 

a t e  the showing a t  s ta t ions  EA 242-246 since trenchinp i s  imnractical i n  

this extremely rugged zone. 

Geophysical surveys (REF1) were undertaken 

i n  the f a l l  1377. 

anonalv, the coverage was Rot complete. 

@ue t o  the precipitous conditions a t  the qeochercical 

Such tooographical 7 ird t a t i o n  

should be taken in to  account i f  future  geophysical survey is  considered. 

The area was examined by the a u t h o r  in the f a l l  o f  1971 

(a l so  see map "Soin 9- 6 " ,  1" = 100 ' ) .  A discussion, based on his per- 

sonal f i e l d  observations, fo: 10~:s. 
w 

The local geolocy consis ts  of two rock units. The flount 

L-vtton Bathc'lji here i s  dark green, comonlv massive, wediurn-grained horn- 

blende d io r i t e .  

-Among them greyish green andesite dykes are  most comnon. 

o l i t e  and  dark green diabase djykes also occur. 

dark green dyke rock t h a t  tends to ,  occur along shcared surfaces. 

a schis tose t m t u r e  and a basal t i c  cornposi t i o n .  

I t  i s  cut  by numerous dykes o f  various compositions. 

L i g h t  grey rhy- 

One minor var ie ty  i s  a 

I t  has 

The Spences Bridqe Groim rocks a re  a volcanic comlex,  pre- 
I .  - - - - - - ~  

dominated by breccia w i t h  rtiyol i t i c  o r  andesi t ic  fragments. 

andzsite and rhyol i te  a re  present,  t h e i r  textures  vary from aphanitic t o  

La,vers of 

porphyritjc. Suck coniDlex rock assernblaqe i s  interoreted as r?sui t s  of 

W mu1 t i n l e  extrusions.  

- 11 - 



Detailed -A- Survey A :  (Cont'd) 

Intermediate and ac id ic  lavas  extruded i n  d i f f e ren t ,  possibly 

a l te rna t ing  episodes. 

sed i n  the orevious sect ion "Mineralization". 

A hypothesis of volcanic r i f t  zone has been discus- 

Under such hypothetical framwork, the or ig in  of the loca l ly  

As each flush of magma squeezed through predominant breccia i s  soeculated. 

the eruDtive f i s s u r e s ,  the previously so l id i f i ed  volcanic val l rock would 

be scraned away and fragments o f  various compositions renresenting wall- 

rock of successive extrusions would be cemented i n  each new layer  o f  breccia. 

I t  i s  noteworthy t h a t  the anomalous conper values i n  the 

dyke-swarmed d o r i t e  contrast  sharply against  the weak copper values i n  

the  Spences Br dgt! Group volcanics. 

mineralization while the local Spences Brir!ge Group i s  barren. 

At showing s t a t ions  BF, 241-245, andesite dykes seen t o  ac- 

company the a1 tered d i o r i t e  Sands which contain d issmina ted  chalcopyrite 

and bornite.  

Evident ly  the d io r i t e  hosts the conper 

I t  i s  observed t h a t  the basical ly  ciassive d i o r i t e  appear 

somewhat f ractured where Cu pi neral i zation and  abundant dykes occur. As- 

suming t h a t  th .  f rac tur ing ,  the dyke in jec t ion  were r e l a t ed ,  two possible 

time re la t ions  a re  del iberated:  

(1)  The f rac tur ina  o f  the  d i o r i t e  took place o r i o r  t o  
the subsequent dyke inject ion ar;d f a c i l i t a t e d  the  

. in jec t ion .  B u t  no amaren t  explanation call be ap- 
plied t o  the cause of the f ractur ina.  I t  " se lec t -  
ively" occurs i n  the peripheral zones of the vol- 
cani cs . 

( 2 )  T he f rac tur ing  vas caused by the forceful i n j ec t -  
ion of the dykes. They vere shot out from the 
neighboring eruptive f i s su res .  This assumntion 
has n o t  met d i s p r o v i n g  f i e l d  evidence t o  date.  

d .  

Again, assuminc f rac tur ing ,  in jec t ion ,  and mineralization 

were a l l  i n t e r - r e l a t ed ,  three possible sequences are considered as  follows: 

- 12 - 



--PA--- Detailed Survey A :  (Cont'd) 

(1)  -___- The llineral izat ion --- Occurred Before thh_e_lIyyke Inject ion.  

This would open the poss ib i l i t v  of a b u r i e d  ore  zone 

i n  the bathol i th  under the volcanic veneer. However, the coincidental oc- 

currences o f  Cu mineralization alonq the margin o f  the volcanics a re  not 

s a t i s f a c t o r i l y  exolained. 

(2) The Mneral i z z i o n  Occurred Durinq Dyke --_- Inject ion:  

This would imply t h a t  the SDences Bridge Croup magma 

wasacarr ier  of Cu mineralization; or cer ta in  phase( s )  o f  the  SFences Bridge 

Group volcanic a c t i v i t y  was a c a r r i e r  of Cu mineralization. 

s t a i n  i n  trench $1 and the surrounding pyr i te  gossan zone, b o t h  i n  andesi te ,  

may sur3port this hynothesis, although most volcanics i n  the  area a re  barren. 

S t i l l ,  i n  the claim area, no d e f i n i t e  i n  situ Cu sulphides have Seen obser- 

ved i n  the  Spences Eridge Croup rocks t o  date.  

Spences Bridge Group volcanics have ra re ly  been kr,o\vn t o  carry Cu minerali- 

z a t i  on. 

The malachite 

Regionally sDeaking, the 

( 3 )  The 14ineralization Occurred After the @&e -I Inject ion:  - 

The dyke  in jec t ion  v!ould have made the intruded dior- 

The s ignif icance o f  such 

---_- - ___- -- ---- _- ___--_--- 

i t e  favorable for l a i c  s taqe Cu mineralization. 

t i tre-relation is  tt-tat the dyke-swarmed d i o r i t e  would b2 a rrajor control 

f o r  Cu mineralization. In the author 's  orlinion, the f i e l d  fea tures  ob- 

served so f a r  su?gcst t h a t  t h i s  time re la t ion  is  the most acccotahle work- 

t o  date.  

I t  i s  therefore  recormended t h a t  a l l  peripheries of the , 

Group vol canics be thorouqhly mapp?d and DroSDected w i t h  

on drawn t o  the  dyke-swarmed d i o r i t e .  

-- Detailed Su_r_vvey E: (See next p,age) 

i n g  hypothesis 

Spences Bridge 

special  a t t en t  

- 13 - 



Cetailed Survey B :  

bloderate t o  s t rong  Cu anomalies occur i n  the d i o r i t e  cont i -  

(See "Detailed Survey - Kan E?, 1" = ZOO') 

guous t o  the Soences Bridge Croup rocks. The northwest - southeast  trend 
w 

of the culminating anomaly seems t o  follow one local j o i n t  system, ap- 

proximately para l le l  t o  the Itman Creek branch. I t s  course R i g h t  have de- 

velooed along the same j o i n t  system as well. 

The anomaly opens t o  the southeast  into the Spences Bridge 

Group vol cani cs. 

I t  i s  _II---- recommended t h a t  further geochemical sampling be ex- 

tended e a s t  of the surveyed area.  The periphery of the Spences Bridge 

Group i s  t o  be mapped and prospected. 

Claim staking i s  ---.- recornended t o  cover the possible northvtest 

extension o f  the Cu anomaly (stations BG 77-79). 

COF! c L u s I 0 NS : 

The local hornblende d i o r i t e  o f  Foun t  Lytton Batholith has been 

found t o  host copcer mineralization. 

The mineral ized zones i n  d i o r i t e  a r e  dyke-swarmed and contig- 

uous t o  "spotty" volcanic occurrences of younger Spences Bridge Group. 

The periphery o f  the volcanics seems t o  be favorable for copper minerali- . 

zation. 

A working hypothesis o f  volcanic r if t  zone i s  discussed ( D i s -  

cussion - Detailed Survey A ) .  

A narrow and weak geochemical KO anomaly is  present i n  the Spen- 

ces Bridge Group andesite.  

RECOfll!EtIDATI@FIS : --- 
Items of future work are recornended as follows: 

- 14 - 



RECOIP IENDAT IOF!S : (Con t ' d 1 - 
The peripheries o f  the Spences Bridge Group volcanics a r e  t o  

be manned and prospected w i t h  ernohasis on the dyke-swarmed zones o f  

b u n t  Lytton Rathol ith dior i te .  

Further staking, geochemical s a m l  ing ,  and detailed c h i o  

sampling a r e  t o  be carr ied out i n  the  existing Cu anomalies (see 9is- 

cussion, Detailed Surveys A and B ) .  
w Geophysical surveys may be undertaken i n  t he  anomal ies , a1 low- 

i n g  snecial consideration o f  the precipitous t e r r a i n .  

Duffel1 S .  and - Ashcroft F!at?-kea, B.  C .  
YcTaggart , H. C . 1951 C.S.C. Plemoir 262 

Choi, C.I., 1971 - Geochemical Renort on the 
B&B Claims Botanie f!ount- 
ain area,  Kamloops H . D . ,  

. B.C. 
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COST ANRLY SI S 

c4 

W 

I LABOR COSTS: 

A.  Geochemical and Geological Survevs -A- : (9-1 -71 t o  10-31 -71 ) 

C.1 . Choi (Geologist) 4 days 0 $34/day $ 136.00 
C.P.  L i n  (Geologist) 18 days 0 $45/day 810.00 
3. BInnie (Sr. P.ss't) 3 davs !? $34/dav 102.00 
A. Gussen (Ass't) . 12 d a i s  @ $25/dG 300.00 
C. Robison ( A s s ' t )  4 days 0 $24/day 96.00 

$ 1,444.90 

B. Geophysical (EV) Survey : (9-1 -71 to 10-31 -71 ) 

J .  Binnie (Sr. Ass't) 5 days P $34/day $ 17C.CO 
A. Gussen ( A s s ' t )  5 days 0 $25/day 125.00 
C .  Robison (Ass't) 5 dajis 0 924jday 120.09 

$ 415.00 

C.  Geological & Geochen?ical Survey: (7-13-72 t~ 7-18-72) 

C.I. Choi (Geologist) 15 days 0 $30/day 9 540.09 
G. D a v i s  ( A s s ' t )  15 days n S251da.t 375.03 

!! 915.00 - 
TOTAL LABOR COSTS $ 2,771.00 

I1  ROCtl PJ!D BCARD: 

C a m  Costs 

----- 
- 36 man days (? $ 7/msn day  252.00 

!?otel and Peals - 50 man days (? ,"12/man day orlo. '30 
$ 852.09 

290 Cu analysis P $1 .O!l Der sample 290.00 
110 I:o analvsis  @ $1 .O'? per sanole 110.09 

58.00 290 sa ro le  ;reparations e 0.20 i e r  s a m l e  -_I_ 

$ 458.00 

IV - TRAfiSPORTAT1C)i.i : 

He1 i c m t e r  r en t  - 2 hours (3 $160/hour 320. ! IO 
4 x 4 3/4 ton truck - 15 days 0 20;day 300 .OO 

620.00 

V REPORT PREPARATION : 

C.P.  L i n  (Geologist) 5 days 0 345/day 225.90 
C.I. Choi (Geologist) 3 days P 936/day 108.09 
P . .  Therrien (Draitstxan) 10 days 0 $40/day 400.C3 
D. I~fillicmson ( " 1 3 dzvs 3 $17/dav 51.03 
Secretar ia l  25-09 

809.00 

TOTAL COSTS $ 5,513.00 



APPEYDIX I 1  

STATEMENT OF OI!ALIFICATIO?!S I- 

U 

I ,  Chong-Pin L i n  of the town of Asbestos i n  the Province of 

Quebec, hereby c e r t i f y  tha t :  

1. I am a m i n i n g  exploration Geologist w i t h  four years o f  

experi erxe . 
2. I am a graduate of the following univers i t ies :  

National Taiwan 'Jniversi t y  B.A. (Geology) 1965 
(Republ i c  of China) 

Bowling Green S t a t e  University H . A .  (Geology) 1969 
(Ohio, U.S.A.) 

3 .  I am empl oyed by Canadian Jo hns-Kanvi 1 1 e Company, L i  m i  ted , 

P.O. Box 1500, Fsbestos, Quebec, as a geologist .  

i s  i n  Asbestos. 

Ply permanent address 

4. I am an a f f i l i a t e  member of the Association o f  Exploration 

Geochemists, a member of the Canadian I n s t i t u t e  of H i n i n g  & Ketallurgy, 

and a Fellow o f  the Geoioaical Association of Canada. 

5. I made the geological observations i n  the Detailed Sur- 

vey A area and the access road showings. 

6. I compiled and in t emre ted  the technical data. 

September 1972 
Chong-Pin L i n ,  P . A . ,  Geologist 
Canadian Johns-bTanville Co., Ltd .  



APPENDIX I1 

W 

I ,  Herbert Keith Conn, of  the t o m  o f  Asbestos, do hereby de- 

clare tha t :  

1 .  I am a min ing  geological engineer employed as  Exploration 

t4anager for Canadian Johns-Flanvi 1 le  Companv Limited, P .O. Box 1500, As- 

bestos,  Quebec. 

2. I have practised i n  thc geological profession for twenty- 

two years and speci a1 i zed i n  economic geol oqy and exnloration 'procedures 

f o r  the past  twenty-one years. 

3. I am a graduate of the University o f  Toronto, Toronto, O n t -  

a r i o ,  w i t h  a degree o f  B.A.Sc. (f4ining Geology), 1948. 

a t i  on. 

September 

4.  I am a member o f  the fol lowing Drofessional associations: 

( a )  Corporation o f  Engineers o f  Quebec 

( b )  Non-resident member of the Association o f  Profes- 
sional Engineers o f  the Province of British Colum- 
b i  a 

( c )  Fellov: o f  the Geological Association of Canada 

(d)  

(e)  

Fellow of the Society o f  EconomCc Geologists 

Mevber o f  the Canadian I n s t i t u t e  o f  Elininq and 
rletall urgy 

( f )  kwber o f  the American I n s t i t u t e  of !lining En- 
g i  neers 

5. T h i s  report  i s  based on published and unpubl  

1972 
H . K .  Conn, P.  Eng. 
Exploration t'anager 
Canadian Johns-!:anvil?e 

ished i 

Expiry Date: Jan. 28, 1973 
Co., Limited 
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GEOCHEI! ICAL SUkVEY DATA 



. ,  -l! &a C A N A D I A N  J O H N S - I ” J N V I L L E  CO. Ltd. IB 
GEOCHEMICAL SOIL SURVEY DATA 

z. 

COLLECTOR: / t?/J,’ <’ e. 
DATE: /&6fY/ 7 6  / 97/ PROJECT: 4s 

SOIL 
TYPE 

HORIZON 
& 

DEPTH 
COLOUR 

ANALYTICAL RESULTS 
TEXTURE SAMPLE 

NO. 

DRAINAGE 
LOCATION 1 Lu)pL PHYSIOGRAPHY 

L, 6‘ 

4 

IC- -+ 
I I I , I ’  I 



C A N A D I A N  J O H N S - ” Y # V I L L E  CO.  Ltd. 
GEOCHEMICAL SOIL SURVEY DATA 

!ilia 
.. 

PROJECT: 405 
ANALYTICAL RESULTS 

! I  
TEXTURE REMARKS 

DRAINAGE 
LOCATION SU)PL I SAMPLE 

NO. 
PHYSIOGRAPHY 

SOIL 
TYPE 

COLOUR 
HORIZON 

b 
DEPTH 

(L’ I .’ *, 

P - 
I I 

#. 

5 5 

, 

I 

*. 

5 



SOIL 1 TYPE 
PHYSIOGRAPHY 

HORIZON 
a 

DEPTH 

ANALYTICAL RESULTS 
TEXTURE REMARKS SAMPLE 

NO. 
DRAINAGE 1 SLOPE 

LOCATION COLOUR 

4' BA 4 2 J  

I *' c ', 

A 

I 

I I  
I I I 

@ .' 
C 4/47 

I jjj  

4- 234 

4' ---I----- 



C A N A D I A  
G 

H J O H N S - ' ~ N V I L L E  CO. Ltd.  
iOCHEMlCAL SOIL SURVEY DATA 

PROJECT: 40s 
I 

TYPE 1 SOIL 
COLOUR l a 

DEPTH l- REMARKS 
ANALYTICAL RESULTS 3 - 

SAMPLE 
NO. 

PHYSIOGRAPHY 
DRAINAGE 

LOCATION I ILOPL 1 

c 



, 
I f . .  an C A N A D I A N  JOHNS- BNVILLE Co. Ltd. 

GEOCHEMKAL SOIL iURVEY QATA 

DRAINAGE 
LOCATION sLopI I PHYSIOGRAPHY 

SAMPLE 
NO. 

I 

I I I I 

COLOUR TEXTURE 
SOIL HORIZON 

TYPE 1 D E h  1 1 1 ANALYTICAL RESULTS 

I I  
REMARKS 

I I I I I I I 
I I 

I I I I I 



DRAINAGE 
LOCATION 

SAMPLE 
NO. 1 HORIZON 

PHYSIOGRAPHY 

4 

4 

I 

COLOUR 

'"7 
p.. f 

p/c7 

%,b 
P '"7 

TEXTURE 
ANALYTiCAL RESULTS 

l l l l l  
REMARKS 

I I I I I 

I 



I ’  . .  2, C A N A D I A N  JOHNS- ) A # v i L l E  Co. LOB. 
GEOCHEMICAL SOIL iUWVEY DATA 

PROJECT:- 4 d r  

SAMPLE 
NO. 

DRAlNAGl 
LOCATION 

I I 

-~ ~ 

DEPTH 
PHYSIOGRAPHY 

I I 

c 

I I 

.. 

----I+- 

COLOUR l- TEXTURE REMARKS 
ANALYTICAL RESULTS 

I I I I  



DRAINAGE SOIL 
TYPE LOCATION 1 sLopI 1 PHYSIOGRAPHY 

SAMPLE 
NO. 

a 
a 

DEPTH 

# / "  

B 7'- 

7' 

8 6'' 

A / '  

P 1' 

4f L' 

A e'' 
A e'' 

ANALYTICAL RESULTS i- COLOUR 1 TEXTURE I REMARUS 

I I 



DRAINAGE HORIZON 
LOCATION 1 SLOPE 1 PHYSIOGRAPHY 

SAMPLE 
NO. 

B c" 

P $a 

d 3'. 

,B 6' 

COLOUR 

J/"* 4 

TEXTURE I REMARUS 
ANALYTICAL RESULTS 



HORIZON 
a 

DEPTH 

A 7" 

A 7'' 

A 8" 

A 3'' 

p 3'. 

n 3': 

~~ 

I 

COLOUR 
ANALYTICAL RESULTS 

TEXTURE REMARKS 

----- 



! t 1 ' C A N A D I A N  J O H N S - ' P M V I L L E  CO. btd. 
. . .  

I '  
G&OCHEMICAL SOIL iURVLY DATA 

1 COLOUR I TEXTURE 1 REMARKS 
HORIZON 

L 
DEPTH 

SOIL I TYPE 
~ Dm'NAGE I PHYSIOGRAPHY 
' SLOP@ 

SAMPLE 
NO. 

LOCATION 

A 1' 

L 

A 7'' 

4 

/ I  I c 

n 4'' 4 

p" 5 -- 

'2 I c 

4 5 # P" e 



i .  I .  - .  &a C A N A D I A N  JOHNS1 )ANVILLE CS. Ltd. 
GEOCHEMICAL SOIL iURVEY DATA 

HORIZON 
a 

DEPTH 
COLOUR 1 TEXTURE 1 REMARKS 

SAMPLE 
NO. 

ANALYTICAL RESULTS 
TYPE 

sr .;/ A 0'' 

R /" ,.:I 

/1 6 '  

6 '  



1 

1 . - .  . .  -m C A N A D I A N  JBHISS- . 'PNViLlE CO. Ltd. 
GEOCHEMICAL SOIL iURVEY DATA 

DATE: PROJECT: 4dr 

I I -~ ~ 

I 

SAMPLE 
NO. 

4d 
-- 347 

HORIXON I '' 1 DEkH 
PHYSIOGRAPHY 

DRAINAGE 
LOCATION I uopI I COLOUR 

'. 

). .h 

ANALYTICAL RESULTS 
TEXTURE REMARKS 

! I l l 1  

... ....I, 



I . '  . .  . C A N A D I A N  J (  . 
* A  GEOCHEM 

MNS- MHVlLLE (0. Ltd. 
ICAL SON iURVEY DATA 

DATEr PROJECT: 4r-C 
/ 

LOCATION 

I I ANALYTICAL RESULTS 
HoR'ZoN I COLOUR 1 .a 

SOIL 1 TYPE PHYSIOGRAPHY 
DRAINAGE 

SLOPE I I SAMPLE 
NO. 

I ,  I I 

e# 
-- 

I 

.. 
c 

a, 

rl 

5; ;/ 

DEPTH 

A,. L 
/ n d  

4 5 '  

4 4' 

I I I I I  
TEXTURE 1 REMARKS 



v 

I a .  L C A M A D I A N  JOHNS< A N V l L L E  Co. Ltd. 
* 4  

GEOCHEMICAL SOIL aURVEY DATA 

PROJECT: 405- LOCATION REFJ A,?. .. r. \ 0. * A  
_I 

COLOUR TEXTURE 
SOIL HORIZON 
TYPE 1 DEPTH a 

ANALYTICAL RESULTS 
REMARKS PHYSIOGRAPHY 

DRAINAGE 
LOCATION 

I 

' I1 Y 

k 

I 

Y 

/B'A I+'' 

P 

I 



C A N A D I A N  JOHNS-( ANVl lLE  Coo Ltd. 
GEOCHEMICAL SOIL iURVEY DATA 

COLLECTOR: 3 A d I S  - 
DATE: I S  d k L  197% PROJECT: yo 5 LOCATION REF.:. A,,,,, o . 

LOCATION 
SAMPLE 

N k  1 
6 . 44&3'b*Lr 

PHYSIOGRAPHY 
SOIL HORIZON 
TYPE 1 a DEPTH 

COLOUR 
ANALYTICAL RESULTS 

TEXTURE REMARKS 

I 

-----A- 
k 

3 R 

c b I O'Ge k 

R 

H 

& 16'8" Y 

1 W 

t 
/)*so 

024 

1 
l a v '  3% 

be@- I 8  

J t i  

* It3'8' 

' I  1 -  

i 

I I I 1 I 



C A N A D I A N  J O H N S - R I N V I L L E  CO. Ltd. !in i 
GEOCHEMICAL SOIL aMRVEY DATA 

COLLECTOR: 

DATE: I S  Jb L, 19 7 2 ,  - _. PROJECT: +b 5 LOCATION REF.: A 
SAMPLE 

& 
PHYSIOGRAPHY 

SOIL 
TYPE 

HORIZON 
REMARKS 

ANALYTICAL RESULTS I LOCATION 

!x2u&dY 

1 3  tsa 

13-0 

COLOUR TEXTURE a 
DEPTH 

so' ' I  6' 6 " 

c # 

-- 
(I 

0 ' 2 "  0 t l  

a'4 " I 2 + @  

b' c 0 3 3  

0 ' 3 "  03 4 1' L 

J 0' z ** 0 3 5  I' H 
1 

1 G ' Z "  l '  I t  & 

a 

L 

037 

038 

039 

0 YO 

Q4 1 

w2 
0 4 3  

-- 

o4.i 

6'3" 1 k 

a 

I (3's" 

J & 

1 13'4' 

1 rr B' 2'' c 

1 n '6'3 
)I I I I I  



T 

$ C A N A D I A N  JOHNS ‘ A N V I L L E  Co. l t d .  

GEOCHEMICAL SO11 iURVEY DATA 
d * L 

COLLECTOR: ct . 3 A V I 5 AREAI ncJaar .e  M n .  

DATE: ( 8  &d,  -.. I 9724 PROJECT’r 40c LOCATION REFA G. 
DRAINAGE SOIL I TYPE 

SAMPLE I LOCATION I sLopI I PHYSIOGRAPHY 
NO. , REMARKS 

HoRIZoN 

DEPTH 
& COLOUR TEXTURE 

I 

ANALYTICAL RESULTS 



. 
C A N A D I A N  JOHNS-( A N V l l l L  CO.  Ltd. c &a 

GEOCHEMICAL SOIL slllRVPY DATA 
A R U I  Rc?./o..,: N+* 

PROJECT: 4 c g  LOCATION REF.: A , I I ? , ? , C *  f', G 
COLLECTORI 3 F ) c , r s  

DATE: I ?  ~ L . L / ~  1 9 7 2  

I LOCATION 
SAMPLE 

NO. 
DRAINAGE 

sLopI 1 PHYSIOGRAPHY 

~~ ~~~ 

COLOUR 
SOIL HORIZON 

TYPE 1 D&%H I TEXTURE REMARKS 
ANALYTICAL RESULTS 

4 I " c 

P 

1 1  b 

II  1 8 3 "  I If 

J I  

t 

h I I W t b O  
I 1 0 5 1  m a t  

W 

L 16t 8 5  

H 

4 w 



SAMPLE I LOCATION NO. 

=-I--=- 

066 30+- 

074 I ~ O t O O  

GEOCHEMICAL SOIL aURVEY DATA 
AREA ci . l i  'e M + A -  

PROJECT: 405 LOCATION REFA w m a  & G  
DRAIN&€ HORIZON 

PHYSIOGRAPHY 
SLDPI 

J I  
J l  
J I  

I I 0'3" 

I 4 1  

COLOUR I TEXTURE I REMARKS 

b I I I 
I *  * 

a 

ANALYTICAL RESULTS 



C A N A D I A N  JOHNS(IANV1LLE Co. Ltd. Ililn 

SAMPLE 
NO. 

c 
LOCATION 

3800' t*r-#m+ 

T- 

-4 

GEOCWEMICAL SOIL aURVEY DATA 
ARE& & o + A n t c  #I* 

A**m*L, c, LOCATION REFa PROJECTi Y O r  

COLOUR 
DRAINAGE SOIL HORIZON 1 TYPE 1 D i T H  I lLopl I PHYSlOGRAPHY 

k 

a I l o w  I 

TEXTURE REMARKS 

h I " 

=I=- 
--- 

ANALYTICAL RESULTS 

T r n  



C A N A D I A N  JOWNS( A N V l l l E  Co. Ltd. 
CEOCHEMlCAL SOIL jilllRVPY DATA 

'-a. 

COLLECTOR: 

DATE: PROJECT: 4J- 
AR€AI B l  0 e4.e ' 

LOCATION REF4 

LOCATION 
SAMPLE 

NO. 1 

. I- 

I 

. -  

DRIINAGE HORIZON 1 '' 1 D$TH 
PHYSIOGRAPHY 

I 
4. c, f .  

COLOUR 

c 

TEXTURE REMARKS 
ANALYTICAL RESULTS 
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C A N A D I A N  J O H N S - e \ M V I L L E  60 .  Ltd. 5a - 
GEOCHEMICAL SOIL iURVEY DATA 

COLLECTOR: B I ,., ,'e 4 
- DATE: 

, P A  ,-. 
TEXTURE I I ANALYTICAL RESULTS 

REMARKS - SAMPLE DRNNAGC SOIL HORIZON 
a TYPE 

LOCATION PHYSIOGRAPHY 
NO. sLopI 

I 

COLOUR 

'$(".c;es 

Flu- 
P O U $ L A '  

t i  

/ w, s 
I I  

3f8 /k  I I 

I I  t- 3/81 ,I5 I I I 



. C A N A D I A N  J O H N S 4  ANVILLE Cs. Ltd. #El - 
6;EOCMEMICAL SOIL iURVEY DATA 

PHYSIOGRAPHY ANALYTICAL RESULTS i 

REMARKS 
SAMPLE 

NO. 

/L&d 
2’7 L G 

O v t w s  L .  

/3 00 3.” 
M 

.* c7 :e?.- 

Gy, , 

3 ?‘ 

4 ’‘4 I 



ANALYTICAL RESULTS 
COLOUR TEXTURE & REMARKS 

SOIL HORIZON 
8 1 TYPE DEPTH 

PHYSIOGRAPHY 
DRAINAGE 

SLOPE 
LOCATION 

SAMPLE 
NO. 

nl I 

_- 

W 

=I-- --I--- W __- 

--- 

--I--- i 
- .  . . . . .. . - 



C A N  A D  I A N  J 0 H N S( ’ AN V I1 L E  C 0 .  Lt d. 
GEOCHEMICAL SOIL SURVEY DATA 

DATE: i) +n 19 / 7 3  

SAMPLE DRAINAGE 
LOCATION PHYSIOGRAPHY 

NO. I 1 SLOPE 1 SOIL 
TYPE 

Ir 

HoRIZoN 8 I COLOUR 1 TEXTURE I 
DEPTH 

REMARKS 
ANALYTICAL RESULTS 

I I I l i  



DRAINAGE 1 SLOPE I PHYSIOGRAPHY SAMPLE 
NO. 

LOCATION 

I f  

JC 

1.7 

I ANALYTICAL RESULTS 
40tUWR- I TEXTURE I REMARKS 

I 
I 

, I I I I 

4 // 

I- 
-I- 

t 

- 6 

I 

ACC 5a4a 



3 .weq \ + g-2 3""""& 
c z/'L 5 25%' cc 

i C A N A D I A N  JOHNS< A N V l l l E  C o .  Ltd.  6 
GEOCHEMICAL SOIL SURVEY DATA 

PROJECT: 0 v,< 405- 
w 

SAMPLE 
NO. 

LOCATION 
DRAINAGE 

SLOPE 
PHYSIOGRAPHY REMARKS 

ANALYTICAL RESULTS 

I I  
SOIL HORIZON 

ic I I  

L' / 
44 
k I I  3i ..# G; 

I /  

3 50 E- 

I I  96 "54 /1 



4 

C A N A D I A N  - J O H N S - f  1 N V I l l E  CO. Ltd. c iiJ“ 
10 ‘ 

3.‘ ’ GEOCHEMICAL SOIL iURVEY DATA I 

0 . I -  
d ,  

CDLQ S o c ~ l o q  
COLLECTOR: cqiI AR€& & 

DRAINAGE 
LOCATION 

sLopl 

SAMPLE 
NO. 1 

I I 

(3% I 

PHYSIOGRAPHY 

PROJECT: 40 5 LOCATION REF.: \3 c e 

SOIL I HORIZON 
a 

TYPE I DEPTH 

- I -  

II- 

ANALYTICAL RESULTS l- COLOUR 1 TEXTURE 1 REMARKS 

- I - I - -  +-- 



1 

4 I s  # .u' ' .  C A H A D I A N  JOHNS-qt I P I V I I L E  CO. Ltd. 
GEOCHEMICAL SOIL JMRVEY DATA + w 

t 
ARUb 

LOCATION REFA 

COLLECTOR: 

DATE: b- \7 \ L : 7  1 PROJECT: Li c q  

~ DRAINAGE 

~ SLOPE 
TEXTURE 

ANALYTICAL RESULTS 
REMARKS I LOCATION 

SAMPLE 
NO. 

PHYSIOGRAPHY 

E.1 

- I -  I - l o a  c 

-5 

- I - I - l m  c 

I .,... . , 



PROJECT: LC t\ 5- LOCATION REF.: 

l- REMARKS 
DRAINAGE 

LOCATION 1 SLOPE I PHYSIOGRAPHY 
SOIL HORIZON 

TYPE 1 DEPTH a 
COLOUR SAMPLE 

NO. 
TEXTURE 

E 3 r7 

n ’7 

10’3 

-& 

- I 3 F r  w’) 

bg 

04 
i - 

I c 

- I df=T \‘c 

- I /sr=7 ‘5 



C A N A D I A N  J O H N S - 4  I N V I L L E  CO. Ltd. 
GEOCHEMICAL SOIL iURVEY DATA 

an 

LOCATION 
SAMPLE 

NO. 1 

j r l  . -  

DRAINMI 

SLOPL 

n 
I I -  

I I I I 

ANALYTICAL RESULTS 
REMARKS I- 

e 

c 



CANADIAN J O H N S - @ i H V I L L E  CO. Ltd. 
GEQCHEMICAL SOIL SURVEY DATA 

&n "? d'," . A  ,*' 

DRAINAGE 
LOCATION 

SAMPLE 
NO. 

7, 1 

I- 

SOIL 1 TYPE 
PHYSIOGRAPHY 

I -  
c l -  

I - 
L 

T T  
c c 

I 

HORIZON 
a 

DEPTH 

c 
7 ri 

8 F i  

6 ct 

COLOUR 

l -  

l -  
L 

TEXTURE 

L 

c- 

L 

ANALYTICAL RESULTS 
REMARKS 



LOCATION 
DMINAGC HORIZON 

SLOCC I PHYSIOGRAPHY 
ANALYTICAL RESULTS 

REMARKS SAMPLE 
NO. 

COLOUR TEXTURE 

oz 

7 5- 

to 0 
I I 

0 %  - - I  c *- I I C  

e l -  I -  l %b 
- 12 I 

I C  
P 3" c - - 

I I 1 13 

4-  .- 
-c . I. 



I LOCATION 1 1 PHYSIOGRAPHY SAMPLE 
NO. COLOUR 

SOIL HORIZON 

TYPE 1 D$TH I TEXTURE 

C' 

C 

REMARKS 

~~ 

ANALYTICAL RESULTS 



2 m 8" 9 9 7  
F ;. CAN AD I AN J 0 Ii N S-e I N  V I1 1 E C 0 .  L t d. 

c. - c+ C L 0 4 0 )  j, CdLy) 
GEOCHEMICAL SOIL SURVEY DATA d' 

t -  

PHYSIOGRAPHY 
SOIL 
TYPE 
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a 

DEPTH 
COLOUR 

~ 

REMARKS 
ANALYTICAL RESULTS SAMPLE DRAINAGE 

NO. SLOPL 
LOCATION TEXTURE 

M 

B 
s 
0 
\o 

e- - 
L O  

2 3  

I35 
6 

I -- 4 __ 

l -  .- 

l -  
0 



. ( ai , C A N A D I A N  J O H N S - T N V l l L E  CO. Ltd. < Co\c.,oh A- , cc;cs, f -  .f- 

* t . 

??L GEOCHEMICAL SOIL iURVEY DATA 
7 

COLLECTOR: ( I) s '7.bU 

DATE8 ,I - -  ," 7 \$", \ 

I 

PROJECT: 4 @5- 

LOCATION 
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I- 

+ . -  
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- 



C A N A D I A N  J O H N S - t l # V I L L E  CO. Ltd. c -  aa 
GEOCHEMICAL SOIL iURVEY DATA 

PROJECT: LOCATION REF.: & +-c-* )t.\ ( 4' (Lit &7 
DRAINAGE 

LOCATION 
lLocl 

SAMPLE 
NO. 1 SOIL 

TYPE 
HORIZON 

h 
DEPTH 

B 
6 
- 

PHYSIOGRAPHY COLOUR I TEXTURE I REMARKS 

1) 

C B  I - I  7 r 

!3 
\2 1 

g 
b 

!? 
4 

8 
s 

??s/ 
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L-. 
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C A N A D I A N  J O H N S - & I # V I L L E  ( 0 .  Ltd. m .  
COLLECTORr 

DATE: n c  fl i\ itt .7 \ 

SAMPLE 
LOCATION 

NO. 1 DRAINAGE 

SLOP6 
ANALYTICAL RESULTS I- COLOUR 1 TEXTURE 1 REMARKS 

SOIL HORIZON 
a 

DEPTH 1 TYPE 
PHYSIOGRAPHY 



i i , - *..I ' .- 

DRAINAGE 

NO. SLOPt 
LOCATION 

SAMPLE I 
~ 

COLOUR TEXTURE ANALYTICAL RESULTS PHYSIOGRAPHY 
DEPTH TYPE 

I -  

G 
I I %, I - I .- 

- I -  I .I 

C- I -  + -- 
L +- -- 

I s  



2 
C A N A D I A N  JOHNS- \NVILLE Co. Ltd. 

6EOCHEMICAL SOIL SURVEY DATA 7-?3 

COLLECTOR: n t s"c3 

DATE: 0, 7 1  7 1  PROJECT: 4 C G  
~ 

SAMPLE 
NO. 

DRAINAGI 

SLOPE 
PHYSIOGRAPHY 

SOIL 
TYPE TEXTURE 

HORIZON 

DEPTH 
b COLOUR ANALYTICAL RESULTS 

REMARKS LOCATION 

750 b d M e  c). -- 

4 

L I / 8  
q500 

4 1 
I \  O b 0  '4. - 

I 
r- 

I - 
'c / 

4/ 

J' G I -  - 
c \ 4 scc  7rj 
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.< - I C A N A D I A N  JOHNS- N V i l l E  Co. Ltd. \><, -, 3 

GEOCHEMICAL SOIL SURVEY DATA 
COLLECTOR*_JF_C- 1 R AREA: L c ~ L * h )  v4 ,7<-<c  

DATE: T L.> PROJECT: 4 (35 LOCATION REFJ 0,- \c h t  ’(7 *Ab 
.4 

REMARKS 
ANALYTICAL RESULTS 

I I  

!-I- 



GEOCHEMICAL SOIL SURVEY DATA 

SAMPLE 
NO. 

. 57 
'OZG 

DRAINAG1 
LOCATION 1 SLOPE I PHYSIOGRAPHY 

\ % S O 0  I I -  

21 0 0 0  

23000 1 \ I -  
23500 j I - 

PROJECT: C( os" 

HORIZON 
COLOUR 

%/' 

C 1 %  I -  

* - 1  - 1BQ 

LOCATION REF.# 

ANALYTICAL RESULTS REMARKS TEXTURE 

6-4~9 t ~ c  W ~ O Y L O C ~ ~  



CANADIAH JOHNS- PlYlLLE ( 0 .  Ltd. ; . . I 

COLLECTOR: & i, . , , c..: . ' Ir , , 5 pl C;,r & 

l., t - - 
fur,.:- 5;- \ 47 PROJECT: 4 G b  LOCATION REF.:. +,-9 ,i ' 

- \ DATE: 3 

REMARKS 
17- 

ANALYTICAL RESULTS DRAINAGE 
LOCATION 

JLOPE 

L 

J o  

t 



gwJC0 C A N A D I A N  JOHNS- N V U E  Co. Ltd. 
GEOCHEMICAL SOIL SURVEY DATA 5 I -  6 7  

. 
' 1  L ,  . 

LOCATION 
DRMNAGE 

SLOPE I E PHYSIOGRAPHY 
HoR'ZoN a 

DEPTH 
1 COLOUR 1 TEXTURE 

ANALYTICAL RESULTS SAMPLE 
NO. 

i- - ( L a ( -  

\ 

- - i o B  i 
1 

A- \ 

-t I 
' I  



. ,  *, . 
I 

$ 

COLLECTORt A ~u’jc; ‘eM ‘5 p) too r( 

DATE: ) 9 O v  \3  L S 1  I 

C A N A D I A N  JOHNS-  NVILLE Co. Ltd. jQAtv 

SAMPLE 
NO. 

GEOCHEMICAL SOIL SURVEY DATA 21- f T 7  
2 0 (8. ‘t A R E A ~ ~ . + L , , , .  C j r c  - .  c,5s 

PROJECT: 4 0 ;  LOCATION REF.: L - \&#-&3 . 

DRAINAGE HORIZON 
LOCATION 1 SLOlt 1 PHYSlOGRAPHY 

I I 

COLOUR I TEXTURE 

I 

I 

\3 I -  
I 

--t- 

REMARKS 
I ANALYTICAL RESULTS 



SF I LOCAPION 

1 3 . 3  5-00 r 

ANALYTICAL RESULTS 
HoR'ZoN COLOUR 1 TEXTURE 1 a 

DEPTH 
REMARKS 

DRAINMI  SOIL 1 TYPE 
PHYSIOGRAPHY 

SUWI 



I I 

DRAINAGE 
LOCATION 1 lLoIE 1 PHYSIOGRAPHY 

SAMPLE 
NO. 

GEOCHEMICAL SOIL SURVEY DATA 
I 

j-arc- C-X- AREAS .y4%-; i* (z 

PROJECT: ct 0 5  LOCATION REF.* L-kT--sL R. r- 

J 

HORIZON 
a 

DEPTH 
COLOUR TEXTURE 

SOIL 
TYPE 

4 pK3 M - 
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4-1 - I -  

,- I- 

- i 
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_____-- 
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I 
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ANALYTICAL RESULTS 

I I I I I  
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0 

I I -- -- H I I  ' I  
I 

c 

?Loo 
- 
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I FlTRODUCTION : 

0 T h i s  electromagnetic survey report i s  supplemental t o  the geochemi - 
cal report  on the Soin  claims, Botanie Pountain area, Kamloons Vlining Divi-  

sion, British Columbia. 
-, 

During the geochemical survey (Sentemher 1 t o  October 31, 1971) 

o f  the Spin  claims, a brief electromagnetic survey was carried out i n  the 

Detail EaD A area. 

The methods used are described and the results are discussed. 

FIELD METHODS : - 
The survey was performed by a McPhar u n i t .  Both "In-line" and 

"Broadside" methods were used. For detailed descrintions, please refer 

t o  the attached copy "General Notes on Vertical Loon Flectramagnetic Pros- 

pec t f ng " . 
Three traverses, striking apDroxin?atelv E45 E were established. 

w i t h  300 foot  spacing. The baseline coincides w i t h  the local claim l ine 

and s t a r t s  from the i n i t i a l  post of S p i n  claims ;H1 and 82. The stations,  

w i t h  100 foot intervals were blazed and marked. 

The operators were emolovees of Canadian Johns-Vanvi 11 e Conpany , 
- C i m i  tcd. 

J .  Binnie 
A .  Gussen - Dssistant 
C. Robison - Assistant 

- Senior !%si s t a n t ,  ex?erienced Et.? Onerator 

_. DISCUSSION 8 comusrom : 
The results of three traverses are presented on 1" = ZQ3 scale 

table (REt1  Survey Results). The locations of anovalies are l is ted as fol-  

1 ows : 

( A )  Baseline - Broadside_f"ethod: 



( A )  Baseline - Broadside -- Pethod: 

I 

( i )  31W 
( i i )  41W 

(B). Baseline - In Line -- Method: 

[i!) ;;;; 
( c )  3+00s: 

( i 1 4\11 
( i i )  lob? 

The distinct E!? anomalies along the baseline a t  Stations 291, 

'and 411.1 

anomalies. 

omal ics may 

occur i n  the northward extensions o f  strona Cu geochemical 

They Ray represent nossihle conductors. The ather veak El4 an- 

have been caused by tobography. 

Due t o  extrerely rugged topoqra~hy, the essential tarqet o f  the 

intended survey (geochemical station BA 242-246) was not covered by the 

E!! survey. 

The €1' survey was not complete i n  the orivinal intention. Never- 

theless, some o f  the the anomalies when viewed w i t h  the geochemical distri- 

bution, seem to  suggest the Dresence o f  conductors. 

. . _. 
.-. . . 



McPHAR GEOPHYSICS 

GENERAL N O T I 3  ON 

VERTICAL-LGOP 

ELECTROMAGNETIC PROSPECTING 
- 

1 .  T H E O R Y  

The field lines abont a magnetic dipole ( e . g .  bar magnet) follow 

the forrr: of donut-shaped st.clls. Fig. 1 s h o w s  a cross-section of one such 

shell. 

approximate ellipses which have a length/widtli ra t io  of 1 . 3 .  

All flux lines pass  through the dinole axis a t  the  centre and form 

When a magnetic dipole oscil lates,  an electric field is generated 

Thus electric currents ,  which is orthogonal to the magnetic flux l ines.  

commonly called ':eddy currents",  are induced in any sheet-like conductor 

which is penetrated by the alternating niagrletic flux lines. The eddy currents 

fo rm large circles  in  the conductor and in turr ,  produce a secondary alternating 

magnetic field which opposes the primary inducing field. 

If the conducting sheet is relatively large and thick, with high con- 

ductivity and magnetic permeability, the secondary electromagnetic field will 

be strong enough to appreciably dis tor t  thc primary Field. An instrument 

capable of measuring the spatial distortions in the field can thus be used to 

locate conductors. One possible coil configuration is shown i n  Fig. 2. 

2. F I E L D  P R O C E D U R E S  -- 

There a r e  three common field p r o c e d u r e s  n.hich a r e  used in con- 

ventional vertical-loop pros ptcting. 
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1 ) In  - I Ane M c: t.hoci 

- 2 -  

This niethod is used for reconnaissance only, on lines which a r e  

widely-spaced o r  trhere there  a r e  no iincs nt  a l l  i a s  in the initial follow-up of 

along t raverse  l i n e s  ts4iich should be er i tnted ai -15" to the suspected s t r ike 

of the conductor. 

o r  no dip angle reFponsc  ovc)r the zone. 

If  t!ie lines a re  exactly perpcndicular, there will be little 

Depending on relative prisi1:lon 'of t he  iils truments, the direction of 

t ravel  and the strilcr of the conductor, the in-line anomaly can he either 

positive o r  negative. 

the transinittrq. is c-!ii*t.ctly over the ccnductor, an2 in this case the dip 

angles are ,>osiiivc. 

of 3 5 " ,  the prof i le  \\o~ilcf be negatzve,  since the clip angles Lvould all be to 

the north. 

A s  shovm in F i g . 3 ,  the pczk response occurs when 

If "Ll;e conductor w e r e  a t  135 '  tc? the s t r ike inPtead 

This method i s  coinniorily :ised for reconnaissance 011 a well-cut grid.  

The transmitter and receiver m o v e  in co-ordination dowx1 adjacent parallel 

lines. 

data sheets  arc  cIr3v:x with x e s t  01- 3911th on the left, all bona fide anorr,alies 

(correspondinz to '%iuxps ' t  in  the EM fieid) a r e  indicated hy "cross-overs" 

which go fron-i pc'5it:Lx-e on the left t o  neg[ative on thc right. 

cross-over" which is negative GTI the left and pos tivc on the right does not 

indicate an  anomaly. 

which possibly ! ? e s  bctkveen two conductors. 

The typical respnnse over a codEctor  is S ~ G W I I  in  F i g . ? .  Since a l l  

A "reverse 

Instead i t  corresponds to a "valley" i n  the EM field 



. .  

m RESULTANT EM F I E L D  ALONG 
RECEIVER TRAVERSE LINE 

ANGLE P R O F I L E  
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, 
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V E R T I C A L  L O O P  
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FIG. 2 
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3 )  Set-Up Method 

This method i s  used for "detailing" or obtaining maximum information 

about a conductor. The transmitter is  positioned over the conductor axis and 

is oriented perpendicular to the receiver as  i t  follows the t raverse  line across  

the conductor. As shown in Fig. 3 ,  the dip angle anomaly is considerably 

broader than that for  the broadside configuration. This is because the t r ans -  

mit ter  stays above the conductor in a position of maximum electromagnetic 

coupling as  the receiver makes the t raverse .  In the broadside method the 

transmitter i s  maximum-coupled with the conductor in only one position, 

usually where the d i p  angle is near the point of cross-over.  When the 

transmitter and receiver a r e  two stations away, the transmitter coupling 

with the conductor is very small  and the dip angle response negligible; thus 

there i s  often only one strong anomalous reading on each side of the zone. 

- 
Conversely, with the set-up method, the coupling between the transmitter 

and conductor stays relatively constant throughout the receiver t raverse .  

Thus the anomalous dip angle profile i s  broader and more  characterist ic 

of the dip and depth of the source. 

The same comments apply for the set-up method a s  well a s  the 

broadside method on the interpretation of "true" and " reversef t  cross-overs .  

"Reverse" cross-overs  rnay a r i s e  between two conductors but do not them- 

selves indicate anomalies. 

As a further aid to interpretation, two frequencies a r e  usually used 

during a vertical-loop survey. 

upon the frequency of the electromagnetic field a s  well a s  i ts  conductivity, 

magnetic permeability, thickness and s ize  ( in  relation to the coil separation). 

The response parameter of a conductor depends 

0 

.. . . .. . __. - , . . .  . -  



FIELD PROCEDURES 
showring dip angle profiles-receiver and transmitter coils in plan 

. 1  
I 
1 
I 
I 
I 

- I d  North ongl rs  

e line -- 
I 

SCALE I": 500' 

+I? W e s t  angler  

Eort unples i 
1 
I 

R s c r l r r r  l i n e  
..._I_ 

+ 400' -- 
I 

(8 )  BROADSIDE 

LEGEND - T r o n r m i t t r r  

R c c r i r r r  and t i l t  dlrrctim -~ V e r t i c a l  rhect conductor 

A t 1  rradinpr or0 plotfrd a t  r rc r iv r r  k c o t i r  

W e s t  a n g l e s  

(C) SEl-uP 

FIG.3 
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Consequently, by varying the frequency, an estimate can be obtained of the 

other parameters .  

conductivity: 

The following is a "rule of thumb'' guide for estimating 

W 

1000 cps response 
SO00 cps response 

0.9 to 1.0 

0 . 7  to 0 .9  

0.4 to 0 .7  

Conductivity 

excellent 

good 

moderate  

Typical Sources 

massive sulphides, graphite 

f rac ture  -filling sulphides , 
graphitic schis ts  

fault zones, shear  zones, clay 
overburden, disseminated 
sulphides 

less than 0 .4  poor lake bottom s ediments, swamp 

Another es t imate  of conductivity can be obtained from the "width of null" 

of the operator 's  measurements .  

lag behind the inducing field. 

secondary field in a' different direction f rom the primary field a t  a t ime when 

the pr imary  field is zero.  

that wi l l  resu l t  in a complete null of the incoming signal. 

Poor conductors have eddy currents  which 

These eddy currents  produce an "out-of-phase" 

Thus there  is no orientation of the receiving coil 

The number of degrees  

the receiver  must  be rotated through to obtain a noticeable increase in signal is 

called the 'hu l l "  and is an additional. measu re  of the response parameter o r  

conductivity. 

3.  O R I E N T A T I O N  E R R O R  

There is only one main source of e r r o r  in vertical-loop dip angle 

measurements  (as ide f rom reading e r r o r s  when the signal is very  weak, or  

when there is la rge  out-of-phase response).  On perfectly flat ground the 
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transmitter axis does not have to be kept absolutely perpendicular to the 

direction to the receiver.  The dipole field is  horizontal when both coils a r e  

in the same plane. However, when the survey i s  in rough topography and 

the receiving coil i s  above or below the t ransmjt ter ,  any departure of the 

transmitting coil f rom the perpendicular direction to the receiver wi l l  resul t  

in  a fictitious anomalous dip angle. Fig. 4 shows the dip angles to be expected 

f rom various orientation e r r o r s  and elevation differences. 

a misorientation of 1 5  degrees and an elevation difference of 10 degrees will 

It can be seen that 

resul t  in a dip angle reading of 9 degrees.  

Since few conductors have excellent conductivity, orientation e r r o r s  

may  be suspected when the anomalous measurements  a r e  the same for both 

frequencies. 




