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IIJTRODUCTION 

During the  period November 12 t o  December 17, 1979 John 

FC, Nc Andrew, 3 ,  Sngr, ,  Prospector - Geologist  o f  8961 Ursus 

Crescent,  Surrey, B r i t i s h  Columbia conducted a program of  

geologica l  ma.pping on h i s  C l i f f  clains,  

After researching  all the  available background data 

such a8 the  P,C, K i n i s t e r  o f  Nines and Petroleum Resources Annual 

ReDor ts ,  George Cross Kswsletters, the IJorthern Xiners, assessment 

r e p o r t s  on f i l e  a t  v i c t o r i a  and the geologica l  re ference  l i b r a r i e s  

of the Geological Survey o f  Canada and t h e  Chamber of  Mines i n  

r 

Vancouver 1 could obta in  no d e t a i l e d  geologica l  maps o f  the ground 

covered by the  C l i f f  claims, The mining companies I contac$ed, 

who had done mapping i n  t h e  a r e a ,  would no t  l e t  me examine the i r  

r e p o r t s ,  Because o f  t hese  nega t ive  a spec t s  it was necessary t o  

prepare my own detai led geologica l  map, t h e  s u b j e c t  of t h i s  

r e p o r t ,  

LCCATLON AND ACCSSS 

The Cliff claims are 9.5 kilometers  due south o f  Port  

Hardy, Vancouver Island, B r i t i s h  Columbia i n  the  Kanaimo Nining 

Divis ion,  Refer t o  t h e  1:160,000 i n s e r t  Tocation Fap on the 

1:2,000 ,Preliminary Geological Xap 1 ,  which accompanies t h i s  

r e p o r t  and shows t h e  r e l a t i o n s h i p  of the Cliff claims t o  P o r t  

Hardy and For t  Rupert. 

The claims a r e  along the no r th  boundary of Utah Rines 

I t d ,  R major copper - molybdenum producer, 
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LOCATIOW Ah9 ACC3SS (Cont , , , ) 
Driving from Surrey t o  the  claims t akes  about 12 hours 

( 480 miles ) inc luding  the 2 hour f e r r y  t r i p  from Horseshoe 3ay 

t o  ?!!anairno, One t ravels  on e x c e l l e n t  Baved roads t o  wi th in  2 

kilometerB of the  claims where mavel logging roads provide 

access  t o  a l l  p a r t s  of t h e  claims us ing  only 2 wheel d r i v e  vehic les .  

It is a l s o  ~ o s s i b l e  t o  f l y  from Vancouver t o  Port  Easdy and r e n t  

t r ana?or t a t ion  there .  

Rather than g e t  involved i n  camp cons t ruc t ion  the author  

ren ted  a housekeening u n i t  a t  the Pioneer Inn due south  o f  Port  

flardg and commuted 6 miles d a i l y  t o  t h e  claims, Considering t h e  

s h o r t  du ra t ion  of t he  work, t h e  inclement weather a t  t h a t  time of 

yea r  and the  f a c t  t h a t  t h e  author  was working alone t h i s  seemed t o  

be the most p r a c t i c a l  approach, 

3EES I O G R A X Y  

, 

T h e  claims l i e  a t  an e l e v a t i o n  ranging from 122 m, 

(400') t o  21'3 rn, (700*). The mineral showings mapped t o  d a t e  

occuz' along r i d g e  tops  o r  beside o l d  logging roadcj. 

Vegetation is t y p i c a l  temperate zone r a i n  f o r e a t  and 

once off the  r i d g e  tops  and o l d  logging roads the undergrowth 

of salal, highbush blueberry,  blackberry and cranberry bushes 

is 80 t h i c k  tha t  mapping becomes very t ed ious  and a t  times 

hazardous. Commercial evergreens were logged o f f  many years ago 

but  l o c a l  logging debris  adds t o  the  d i f f i c u l t y  of t r ave r s ing ,  

This debris is p i l ed  80 t h i c k l y  i n  places t h a t  it was impossible 

t o  shovel through it t o  ob ta in  soil samples, Some of  t h e  second 

growth c o n i f e r s  are l a r g e  enough t o  be used f o r  camp cons t ruc t ion  

and mining timber, Port ions o f  the  logging r o a d s  are heav i ly  

overgrown by a l d e r ,  
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FrrlYSIOGRAfrrfY (Cont . .. ) 
A major westerly flowing tributary of the Quatse Xver 

goea through the north section of the claims. This  stream plus 

one in the center and another in the south of the claims along 

with numerous small ponds provide adequate water supFlies for 

exploration. 

Cutcro? occurs mainly along ridges and in the vicinity 

of old logging roads. Dense undergrowth elsewhere on the claims 

greatly hinders geological mapping. ?revious operators did 

extensive bulldoeer rstrip9ing around many of the mineral showings 

unfortunately some of thia was carelessly done and a good deal 

of possibly relevant geology is now covered by piles of loose. 

Due to the fatenees of the season the weather was usually 

wet and cool., rain showers were common in the afternoon and'the 

bush rarely became completely dry. Towards the end of the 

examination there were several light snow falls which did not 

last. The motel owner said thst in the past 10 years they had 

had permanent mow for Christmas twice. The Cliff area could 

probably be worked year around without difficulty. Winds up to 

24 Km. (15 miles) per hour were not uncommon. Adequate heating 

and drying facilitier% would be essential in any bush camp on these 

claims. 

Qnly a few Canada jays and squirrels were seen on the 

property. In the past numerous deer and the occasional black 
bear were observed but due to the many hunters in the area these 

have been wiped out or become more cautious. However because of 

the possibility of  encountering bear the author never traverses 

this area  without a gun. 



u n t i l  t h e  surnner o f  1980 wben F i t s u b i s h i  F e t a l  Zorcora t ion  examlned 

t h e  proyert!:. 

The a v t h o r  researched all a v a i l a b l e  literzture , u n f o r t u n a t e l y  

t h e  major corysr? , t ic rn  w o ~ l 4 .  r .o t  Dart w i th  the i r  d e t a  on d e t a i l e d  

geo log icz l  zapping o r  major  d r i l l i n :  programs. ?kerb? f O l l O W S  a 

i ! B t  o f  if.<. work 60x2 on tkci $.:!.iff c la ims  t i . >  da,*e: 

1959 - 6.C. Y i n i s t r r  af Kinis Annual Xeoort (3.172): Coainco 7Jtd. 

,.,- 

bui1.t 1,380' a c c e s s  roe-d, excavated 13 citbic yards o+ rock ,  

tr..ncl;.srl 4,775 cubic  :;c.rds 0% k'rances Showinr ( 13 im c l a i m .  

now owned by Gtah I.:ines 2 t d .  ) due e a s t  of C l i f f  78. They 



~ . o J . c .  I I j . ;IF: :~.LT-c i-xommenaea a re-examinaTion og macoma 

a f t e r  ';he 7 Showing e7.s opened ur: b u t  t h e  pr0Fert.y became 

involved i n  i i t i p a t i o i .  and. w a s  never  re-exemined by Anaconda. 

1968 - R e ~ . ~ . p ! . . t i . ~ .  (n.90): j o i n t  n a r t i c i p a t i o n  S i l v e r  C i t v  

Petroleurn (defunct  ?)  

&iin?R IT.: iTen!.ow%r?l . ne.ppinyr, E a g n c t o w t e r  and geochqmical 

za lga ry  90% and 'i'ort :Tardy Copper 
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CLAIM STATUS (Cont . . . ) 
During the period November 12, 1979 to Septembert3, 

1980 $9,230017was spent on the Cliff 78 claim and $1,313.73 
on the Cliff 79Fraction for a geological survey. $5,OOO.OO 

of the $9,230.17 spent on the Cliff 78 claim has been applied 
to the 10 units therein to put them in good standing for 3 
additional years. $6500.00 of the $1,313.73 spent on the 

Cliff 79Fraction has been applied to put it in good standing 

for 4 years. 

The field work for the survey was done by owner-operator 

John M. Mc Andrew, prospector-geologist, of 8961 Ursus Crescent, 

Surrey, British Columbia V3V 6L3 (phone 591-6512). 

DETAILS OF THE SURVEY 
1 

All field mapping was done at a scale of 1 millimeter 

equals 1 meter or 1:1,000. For the convenience of this report 

the map was reduced to 1:2,000. Mapping was accomplished by 

brunton and topolite traverses. Base stations, which should be 

useable for several years, were established to furnish control 

points. Because of the rate of decay in this area none of the 

control used by former operators could be located. 

Typical specimens of all rock types and mineralization 

occurring on the Cliff claims were collected and will be retained 

for reference purposes and possible thin section examinations. 

Specimens have been subjected to the following tests: 

1)  Free swinging hand magnet. 

2) 5N hydrochloric acid. 
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D?TAIZS 3F ----I THE SURVEY (cant,.,) 

3 > -xnrx!ir:~,tioi-i wLdcr l t  TT, - :wer  hand l ens ,  

4 )  3bservat ion under s h o r t  (1,800-3,00C mgstrom 

%its) a d  IC)P,O (3 ,onTr-d ,CIOO nrm) wave U I  trm < > l e t  

l ?n ' i t  us ing  a RSL-48 model lam, 

The laucocratic, a c i d i c  i n t r u s i v e  rock# were a11 s t a ined  

us ing  the  hydroP luor i c - sod i i~~  c o b a l t n i t r i t e  method t o  determine 

t h e i r  percentage of o r thoc la se ,  The author  p r e f e r s  t o  c l a s s i f y  

h t r u s i v e  rocks by the  nercer tage  o f  potassium feldsnar they 

contain.  

Gpmoxirnately 2 of t h e  area covered by the c l a i m  was 
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maps accompany t h i s  r e p o r t ,  

The nuaeroizs mineral showinqa mapped to d a t e  have been 

y,?l:ttPd crl tf,e i .eocb:*l :a; a r 2  im~m tonetar may -h ill11strat:e 

their relationship to t h e  various anomalies, It is noteworthy 

that no &.:igh? sux"9ey, be it &pohgi r ,71 ,  g~ocb.evica1 CT naEnc,tamet.?r 

would have been successful in locat;lng a l l  $ 2 . ~  . ~ j  Q , T Z L ~  a ; " i q ~  i i l g L .  
1 

These map8 also i n d i c a t e  a h r g e  axea o f  geochemical 

and. magm.3tic anomalies ir, unmapped ground between the Cranberry 

3 Showing and thc 1;est Shoirinp. S i g n i f i c m t  anomalies occur i n  

t h e  w m t  F a r t i o n  of t 3 e  r;:ccyaytv, -,&?zh w e  oven t o  tbe: x--ef,: vl,ere 

the geochemical and rnagne7oxeler st:rve;fz a m  incornnlete. This 

wKl.7. Se a sartic.slarlg difficuit W C E !  to soil sarnrte b ~ a u s e  df' 

the  thickness of r o t t i n g  logging debris,  

Yellowknife Rem'~3 o l d  and animendrjd geochemical and 

magnetometer maps w i l l  aerve as very  usef: i l  rrfcr-ncos far 

f u t u r e  geochemical, magnetometer and geologica l  surveys, Seczuse 

o f  t h e  caliber of t h e i r  work the au thor  wa6 dieappointed ','tat 

he could no t  obtain copies o f  their geological mapping and 

d r i l l i n g  reaults, 
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_- General - 13r. K O  L.  :L'ortkcote, fo rne r ly  w i t h  the BoC.  - 
DeFartment of h:;ines, and now w i t h  Bema I n d u s t r i e s  I t d . ,  5780- 

203rd S t r e e t  I l ane ley  , 3 r i t i s h  Columbia (phone 570-9731 ) , has 

w r i t t e n  two e x c e l l e n t  re ference  r e n o r t s  t i t l e d  '' Geology o f  t h e  

Por t  ISardy-Coal ?arbour Area and Rupert Inlet-Cape S c o t t  

Pian-Area which descr ibe  the r eg iona l  geology on and around 

the C l i f f  group, These r e n a r t s  amear i n  the  E,C. Minister  o f  

Fines  Annual 9enorte  f o r  1968 (pages 84-87) and 1970 (nages 254- 

258) r e spec t ive ly  , 

Sorthcote  has maFped a eugeosynclinal b e l t  o f  Upper 

T r i a s s i c  t o  Lower J u r a s s i c  rocks of t h e  Vancouver Eroun which 

inc ludes  the  Sarmutsen and aua ts ino  Formations and 3onanza ; 

Subgroup, Ee ehowe t h i s  s e r i e s  t rending  j u s t  north o f  weat c u t  

by i n t r u s i v e  s tocks ,  ranging i n  age from middle  t o  early 'ate 

J u r r a s i c  t o  early T e r t i a r y  and suggests  t h e y  i n d i c a t e  a shallow 

unde&ing b a t h o l i t h ,  Fie d e p i c t s  t h e  C l i f f  claims as being 

under la in  by t h e  Karmutsen Formation, which conta ins  l imestone 

beds, and shows a large s tock i n t rud ing  t h i s  formation i n  t h e  

west por t ion  o f  the n r o p e r t y ,  

3 e t a i l e d  geologica l  manping on t h e  C l i f f  group shows 

t h e  main t rend o f  the volcanics  and sediments t o  be j u s t  nor th  

o f  east, It  has been suggested t h a t  t h e  l imestone horizons t h a t  

conta in  3ainbow Showings 1-4 and the Cranberry Showing are the  

same u n i t  and are remnants of a large f o l d  b u t  t h e r e  is l i t t l e  t o  

sup?ort  t h i s  content ion.  They may be t h e  same unit  which has  been 

block f au l t ed .  



G E O L O G Y E Y K E  NORTHCOTE 

INTRUSIVE ROCKS 

VARNFO COMPOSITION FROM DIORITE TO GRANITE 
A N 0  INCLUDES PORPHYRITIC PHASES 

LOWER CRETACEOUS SEDIMENTARY ROCKS 

CONGLOMERATE ,SANDSTONE ,SlLTSTONE.SHALE. 
CAPSONACEOUS HORIZONS 

BONANZA SUBGROUP 

UOmE7 VOLCANI': U N I T ,  LARGELY PYROCLASTIC 
TUF:. LAPILL1 T d C F  AND TUFF BRECCIA OF 
ANCESITE a N D  ? S A L T  COMPOSITION WiTH 
SON5 BASALT AND RHYODACITE FLOWS AT T d E  
TOP 3: THE UNIT 

LO+,EiSE;iME\-ARY UNIT ,  THIN BEDDES 
A R t  ..ACEOUS A'"> CARBONACEOUS LIMESTONE, 
CA.3RECLIS S W X E  AND SILTSTONE A M 3  
GRE'#GACXE 

a QUATSINO FORMATION 
LIM'CSTONE MEDIUM TO THICK SEDSEO 

KARMUTSEN FORMATION 
S A S L T I C  AMYGDALOIDAL AND MASSIVE :LOWS. 
INTE'SEDDED TUFF. SOME PILL9W BRECCIA AND 
W P L Y  DEVELOPED PILLOWS THIN LIMESTONE 
BEDS NEAR TOP OF FORMATION 

SYMBOLS 

CONTAC-S 

KNOWN 
APPROXIMATE 
ASSUMED 

__ 

~..._._,,,,,, LINEAMENTS FROM AIR PHOTOGPAPHS 
"_" --.. SOMEOF THESE ARE KNOWN TO REPRESENT 

FAULTS 

> BEDDIN5 

A MlNERbL DEPOSITS 
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GEOLOGY (Cont, . , ) 
General - !Jtah Nines Ltd.  Lake, iiuby and R i n :  claims 

bound t h e  C l i f f  grou? t o  the  south and southeas t .  Their  I s l a n d  

C o y p r  Fine,  which had estimated r e se rves  o f  anproximately 280 

m i l l i o n  tons  o f  0.522 percent  coyper and 0,028 nercent  molybilenun 

sulnhide i n  1968, i s  4 Km (2.5 mi les )  due south o f  t h e  main 

C l i f f  showings. The nearby concent ra tor  is  present ly  t r e a t i n g  

more than  '30,000 tons  o f  o re  per day  t h a t  averages 0.46 nercent  

coloner. 

Sgec i f i c  3ock Tyoes on t h e  C l i f f  C l a i m s  - During t h e  

course of mapping specimens t y p i c a l  o f  t he  var ious  rock types 

were c o l l e c t e d  t o  form a r e fe rence  s u i t e .  If la ter  i n v e s t i g a t i o n s  

i n d i c a t e  some of t hese  should be r e c l a s s i f i e d  the  geologica l  map 

can be ammended without d i f f i c u l t y .  Yellowknife Sear had pi led  

t h e i r  diamond d r i l l  core  due nor th  of a t a t i o n  C 8  but  vandals 

have made such a mess o f  this about a l l  one can do w i t h  i t  now 

is study the var ious  rock types c u t  i n  t h e i r  d r i l l i n g .  

Sedimentary Rocks: 

'Limestone -. The only sedimentary rock t y y  mapned t o  d a t e  

are medium grey beds o f  l imestone, which occur  near  t h e  

t o p  of t he  Upper Triassic Rarmutsen Formation. These 

s l i g h t l y  a r g i l l a c e o u s ,  very f i n e  t o  medium grained,  

i n t e rvo lcan ic  l imestones a r e  only t e n t a t i v e l y  included 

w i t h  t he  Karmutsen Formation and m y  a c t u a l l y  be p a r t  

o f  t h e  Quats ino Formation, I n  some beds i r r e g u l a r  s i l i c e o u s  

nodules s tand  i n  r e l i e f  on weathered surfaces. A few 

sinkholes have developed in t h e  limeetone, 
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C93L3GY (Cont , , =) 

Volcanic Rocks: All belong to the Karrnutsen Formation and 

consist of flows, fragmental beds and poorly developed 

pillow lavas. These volcanic rock8 are medium to dark 

green-grey,interbedded, massive to porphyritic and 

amygdalo ida l  flows, Tuff is interbedded with flows and 

aome p i l low breccia OCCWIS. Refractive indices of fused 

beads of rock from the flows indicate a basaltic 

composition, Amygdules are filled by quartz, epidote, 

chlorite, and leas commonly by calcite, purqellyite, 

a d  Zeolites, 

Andesite - The main volcanic  rock type on the  Cliff 

claims is medium to dark green-grey, massive, locally 

amygdaloidal and weakly magnetic ( weak p u l l  on h&d 

magnet ) andesite. Although it may be basaltic in 

composition 1 have called it andesite, based on colour, 

and to differentiate it from the basalt on the property, 

a descriytion of which f o l l o w s ,  

E a s ~ l t  - A black, aphanitic to very fine grained, strongly 

magnetic basalt occurs nor th  of etation C5 and outcrops 

intermittently to beyond station C l ,  Secause of it's high 

magnetic suscentibility magnetometer survey8 over  this 

rock type w i l l  result in significant anomalies. The author 

iet not absolutely certain this unit is a basaltic flow 

and may in fact be a large hornblende-augite lampophyre 

dyke which Eorthcote mentions in h i s  reports. These can 

exceed 100 feet in thickness, 



GE3I:OGY (Cont . , 0 ) 

- Tuff - A few outcrops of fine grained, cometent, white 

to light tam tuff occur in the southwest portion of the 

Cliff 78 claim. 

Metamorphic Rocks : 

Karble - In the vicinity of intrusives the limestone 1s 
recrystallized to white to cream coloured, locally highly 

fractured, coarse-grained sugary-textured, impure marble 

which may lie within the limestone or at contacts with 

volcanic rocks. The l a r g e  outcrop containing the South 

Showing is almost entirely marble, 

Intrusive Rocks: Intrusive bodies ranging in size from 

narrow dykes to s tocks  one-half to several miles in 

longest dimenrsion occur in the area and appear to be 

elongate in a northwesterly direction, They range in 

cornnosition from diorite to quartz diorite, but the 

larger stocks are granodiorite to quartz monzonite in 

composition, These rocks range in age from middle to 

e a r l y  L a t e  Jurassic to ea r ly  Tertiary. i\P.efic dykes, sills, 

and small stocks(?) of gabbroic to andesitic com?osition 

cut Rarmuteen flows, Guatsino limestone, and 9onanza 

sedimentary and pyroclastic rocks, These intrueive rocks 

may rexlresent “Xarrnutsen, Bonanza, and later feeders. 

The basalt described under volcanic rocks may actually 

be a mafic dyke. 

1 
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GEOZCGY (Cont, , ) 
Quartz-diorite - Leucocratic, medium grained equigranular, 
weakly to moderately magnetic, resistant, generally 

fresh quartz-diorite has been mapped along the west end8 

of Branch Roads 6 and 7 and in the vicinity of Rainbow 
SMowing 1 ,  In the northeast section of  the Cliff 78 

claim a small exnosure of  K-spar f looded metadiorite 

containing quartz stringers intrudes porphyritic andesite. 

Andesite Dykes - Iight to dark green, aphmitic to fine 
grained, comwtent andesite dykes have been observed 

cutting the volcanics and limestone throughout the 

property, 3ecause of their Bimilarity to the andesite 

flows it is often difficult to differentiate them, 

Detailed Geology of the Cliff C l a i m s  
1 

Refer to accompanying FTeliminary Geological Nan 1 (in 

pocket) at a scale of 1 :2,000, 

Structure 

The volcanics and limestone on the Cliff claims strike 

northeast and din hsoutheast, The average trend would be about 

N7O E dipping 35 S3 in the area of the mineral showings. 

Worthcote in his reyorta mentions beds of limestone 

25 to 50 feet thick within the Rarmutsen Formation, Port Eardy 

Copper Kines Ltd, in their. diamond drill holes L.J, 3 and 4 cut 

through a section of limestone 80 feet (25 meters) thick, Their 

drilling profile at a scale of' 1'' equals 50 feet is attached to this 

report, The author made a not too succesful attempt to correlate 

hirr surface geology with their drilling results. Considering the 

tyFe of mineralization they stepwd out too far from the mineral 



c Detailed Geology ( Cont. ..) 

zones. 

Mapping to date and Northcote's reports indicate a 

major northwesterly trending quartz-diorite stock occupying 

part of the west portion of the claims. 

Andesite dykes strike j u s t  east or west of due north 

and dip vertically. A possible andesite sill, mineralized with 

disseminated chalcopyrite, occurs along the footwall of the 

South Showing. On the other hand this may be just an altered, 

very fine grained andesite flow. 

Major northeasterly striking faults, which dip 40 to 
70 degrees northwest, occur due east of the Rainbow Showing 3 .  

They appear to be post-mineral and a product of block faulting. 

The profile of diamond drill holes L.J. 3 and 4 suggests a 

significant westerly dipying fault between these two holes. 

A fault may also go between holes L.J. 1 and 2, as indicated by 

the same profile, but it is possible that they actually cut an 

andesite intrusive in hole L.J. 2 rather than a flow and it 

would not be necessary to project a fault through here to 

make sense of the radical change in geology from hole L.J. 1 to 2. 

Local minor faulting and intense fracturing are common 

on the Cliff property. One should proceed with caution since 

there are a few deep sinkholes in the limestone beds. 

Alteration 

The Karmutsen volcanic rocks commonly are altered to 

epidote, chlorite, sericite and calcite. Epidote sharacteristically 

stands in relief as nodules on weathered surfaces and occurs in 

veins with quartz and calcite. 
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Detailed Geology ( Cont, , , ) 

Intrusive contacts or proximity to intrusivea results 
r 

,f- 

in silicification or development of skarn consisting of epidote, 

yellow, brown and red garnet, amphiboles ( tremolite, actinolite, 
hornblende) 
pyroxene diopside ilvaite , and hedenbergite within the 
Karmutsen vlocanics and limestone. 

Some of the drill core specimens contain a high percentage 

of pervasive epidotization, 

Gineralization 

The main deposits on the Cliff claims are contact 

metasomatic and occur in skarn at intrusive-limestone contacts 

and also within limestone and along limestone-volcanic contacts, 

Skarn in the limestone and along limestone-volcanic contaclp is 

probably genetically related to intrusives, 

Widespread disseminated bornite or chalconyrite, or 

bornite and chalconyrite occurs in the matrix and in amygdules 

of Karmutsen volcanic rocks, This type of  mineralization is 

generally sparse but enrichments occur locally. 

Contact metasomatism shows the effects of heat without 

appreciable accessions and manifests itself by endogene (internal) 

effect8 upon the margins of the intrusive body and exogene ( 

external) effects on intruded rocks ie, contact-metamorphic 

aureole. Contact metasomatism connotes the intrusive relationship 

and a class of highly characteristic deposits recognized by their 

distinct assemblage of high temperature minerals. The tynical 

skarn results from the alteration of carbonate rocks to complex 

silicate rocks at temperatures from 400-800 C; the recrystallization 
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Detailed Geolom - Kineralization (Cont , . , ) 
and recombination of rock minerals in the alteration halo; and 

magma accessions (additions) ie. metals, silica, S, B, Cl, F1, 

K, Ifg and Na. 

The general stages of formation of these deposits, which 

varies with different magmas, 

recombination) - 
- sulphides, 

heat ( recrystallization and 

ilicates - oxides (magnetite and hematite) 
Characteristics of contact metarsomatic deposits: 

Formed from gaaeous emanation8 and in later stages by liquid 

emanations produced from silicic intrusive ( high E 0) into 

basic rocks. 
Low H 0 content, 

Size dependent on shape of intrusive, shallow dip flank, 
irregular roofa (cupolas and roof pendants). 
Probably formed at depths of 5,000' plus, 
Little alteration of intrusive - epidote (absorption of CaC & CO ), 

In limestone - garnet rock, silicates and ore: in sandstone - 
quartzite, sparse cant.-meta. minerals, in shale and slate - 
hornfels and andaluaite, aillimanite and ataurolite; igneous 

rocks - do not contain con,-met. deposits. Rocks must be 
ausceptible to con,-met, and those most favourable to formation 

of ore deposits are sediments, especially impure calcareous ones. 

ore deposits are l i k e l y  to be larger up dip from intrusive. 

Scattered irregularly around contact, along faults extending 

outward from the contact ( several thousand feet from contact). 

Generally irregular depoeits. 

Crystals generally large and lack crystal outline. 

2 

2 ! 

2 

3) - - 
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Detailed Geology - Mineralization (Cont...) 
K) Distinct assemblage of gangue minerals of high temperature 

formation - grossularite, andradite, garnet, hedenbergite 
hastingsite, tremolite, actinolite, wollastonite, epidote, 

zoisite, vesuvianite, ilvaite, diopside, forsterite, anorthite, 

albite, fluorite, chlorite and micas, quartz and carbonates; 

silicates - tourmaline, axinite, scapolite, ladwigite, 
chondrodite and topaz; oxides - magnetite, ilmenite, hematite, 
corundum, spinel; native elements - graphite, gold and platinum 
(rare); sulphides - base metals; sulpho-arsenides, antimonides, 
tellurides (rare); scheelite and wolframite. 

Two very distinct types of mineralization occur on the 

Cliff claims. For the convenience of this report I will refer 

to one as the brown "ore" and the other as the black tlokelt. 

The first is very friable a.nd the latter tough and competent. 

The gangue of the brown ore is almost entirely yellow 

garnet (derived from Latin granatus - grain 1ike)or grossularite 
(derived from botanical name for gooseberry), 3CaO.Al 0 .3SiO 

hardness 6.5-7.5, specific gravity 3.53, Si 40%, A1 22.796, 

lime 37.396; amber, honey-yellow, wine yellow; isometric usually 

2' 2 3  

dodecahedrons or trapezohedrons. Grossularite fuses easily to 

light brown or black glass, after ignition it is soluble in HC1 

and yields gelatinous silica on evaporation, a characteristic 

of metamorphosed impure calcareous rocks. It is used as an 

abrasive. 

Disseminated throughout the grossularite is abundant 

fine to coarsecihalcopyrite. Weathered surfaces of the brown 

ore carry appreciable medium brown iron oxide ( hence the 
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name), malachite and lesser amounts of azurite. The ore contains 

significant calcite but minor magnetite and only rarely produceer 

strong magnetic anomalies. Four of the main showing8 on the Cliff 

property would probably not have been located using only a 

magnetometer survey, 

The black ore is readily distinguished from the brown 

for the following reasons a) it is usually black in colour b) 
contain8 appreciable aphalerite, which ia almost lacking in the 

brown ore c) i8 very rich in magnetite, large pods not uncommon 

d) competent and tough, would be harder to crush than brown 

e)  gangue mainly rnetaailicates of Ca, leg and Fe ie. black, dark 

brown and dark green pyroxenes, particularly black hedenbergite, 

and amphiboles - black hornblende, white tremolite and greek 
actinolite f) often has banded appearance due to alternating 

layers of glassularite, magnetite and chalcopyrite, the brown ore 

only occasionally display8 banding, The main sulphide consists 

of fine to coarse dissemination8 and aems of chalcopyrite, 

Forty pound bulk samplea, of typical brown and black 

were assayed. The results are I S  follows: 

BRN 

BLK 

All 

Cu % Pb % Zn ?6 Co % Ag oz/ton Au oz/ton 
ORE 3,070 e02 e l  I ,007 1.95 003 

ORE 4,880 ,I0 4.42 ,021 2,68 ,004 

aasay reeults are attached to the end of this report, 

A eemi quantitative spectrographic analysis was run on 

a composite sample of the brown and black ore bulk samples to 

insure that no important metal wa8 being overlooked, This analysis 

is also attached to the back of this report and shows the brown 
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Detailed Geolom - Mineralization (Cont.. . ) 
and black ore contains significant amounts of aluminum-196, 

calcium-296, copper-major%, iron-596, lead-0,0196, magnesium-196, 

manganese-0.196, molybdenum-0.01 %, po tassium-296, silicon-ma jor%, 

siver-0.00396, sodium-0,596, titanium-0,01%, vanadium-0.001% and 

zinc-0.1%. The sample was not checked for rhenium, which is an 

important biproduct at the nearby Island Copper Mine. 

Ten zones of mineralization have been located to date 

by detailed geological mapping. Six of these showings are 

economically significant, the four along Branch Road 7 have 

received inadequate stripping, trenching or drilling to classify. 

The Rainbow Showings 1-4 (called Little Joe by former operators) 

are spread our along a strike length of 500 meters ( 1,600'; ) 

and across widths of up to 18 meters ( 59' ). The Cranberry 

(formerly T Showing) A and B Showings have been exposed along 

strike for 100 meters (328') and across widths up to 5 meters 
(16').  These 6 showings strike northeasterly, dip on the average 

35 degrees southeast and range in thickness from 4.5' to 9.8' 
(1.4-3 .O meters). 

A description of each showing follows. Refer to Preliminary 

Geological Map 1 in the back pocket for further details on geology, 

trenching and assays. 

Rainbow 1 - Trench 1 exposed higrade chalcopyrite mineralization 
1 meter wide x 2 meters deep x 12 meters long. This 

zone, which lies within limestone, has a maximum width of 10 meters. 

A grab R1 of typical mineralization assayed 7.996 Cu, 3.10oz/ton Ag 
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and .014oz/ton gold. If this zone attains a depth of 10' it 

could contain 560 tons (52sq.m.x10.77x10f). 

Rainbow 2 - Trench 2, lm.d.x3-5rn.w.x18m.l., contains mainly black 

ore and the bulk sample of same was collected here. Referring t o  

A .  W. Poolefs profile through diamond drill holes L.J. 3 and 4 

from his report for Port Hardy Copper Hines, which is attached to 

this report,it seems very likely that this zone continues down 

dip for a% least 200' (6lmeterer) if it is as persistent as the 

zone above and parallel to it. In that case, this zone, which 

exceeds 3 meters(9.8') in thickness could contain 12,858 tons 

(65.6fx9.8'x200'). The Rainbow 2 Showing occurs at a limestone- 

volcanic contact and is associated with intrusive andesite :dykes. 

At surface the dip of the mineralization is not apparent. The road 

west and north of this showing is 3-6meters below the showing 

and would be an excellent location to start an open cut for 

testing purposes. 

Rainbow 3 -Trench 3 ,  1-2m.d.x4.5-18m.~.x3Om.l., contains mainly 

brown ore and the bulk sample of same was collected here. Grab 

sample R3, typical of the mineralization, assayed 4.350% Cu, 

2.00oz/ton silver and .009oz/ton gold. Referring to Poole's profile 

again if this zone is the same one cut from 63-67.5' in hole 

L.J.1 it could contain 9,077 tons to a depth of 62meters (205'). 
One should be careful in making assumptions for this zone, Port 

Hardy Copper Mines stepped their drilling out too far for this 

10 

1 0  



, . ,  , .  . . , . 

. .  . .  . .. . .I . . .  
1 

.. .. - , . 
i 

. .  . . 



f 
23 

Detailed Geoloay - Eineralization (Cont... ) 

type of mineralization. The Rainbow 3 Showing may lie entirely 

within limestone or at a limestone-volcanic contact ( the hanging 

wall was covered by loose from the trenching ). It may also be 

faulted to the west, geology is badly obscured by loose in this 

area. 

Rainbow + - This showing wae trenched across its exposed width 
in three places - Trenoh 5, lm,d,xlm.w,x4rn.l., grab sample R4-300W 

asayed 5.750% Cu, 2,90oz/ton silver and .007oz/ton gold; Trench 6, 

lm~d,xlm.w,x3m.l., grab sample R4-OW assayed 11.4507? Cu, 3,30oz/ton 

silver and .015oz/ton gold, grab sample 3151 assayed 8.2% Cu, 

1,5oe/ton eilver and O.Oloz/ton gold ;  Trench 7, lm.d,xlm,w,x3m.l,, 
only sparse ly  mineralized, Only skarn is exposed in this area and 

the author had attempted to develope a decent open cut at Trench 

5 to properly sample the mineralisation and determine d i p  and 

contacts but the hand plugger and chisel bits (which stuck in 

fractures) were inadequate for the job, Recause of the 3-5meter 

ecarp at the footwall this would be an excellent place to open 

cut f o r  testing purposes, The distance from Trench 5 to 6 is 

50 meters (164') of mineralization at least 1.8 meters ( 6 , )  thick, 

If this mineralization persists down d i g  f o r  at least half its 

strike length (25 meters) there is a possible tonnage here of' 

8,069 tons (1641x82*x6'). For convenience of calculations I have 

used 10 cubic feet of ore per ton but becauee of its richness 
10 

locally it might average out at less than this, 
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Detailed Geology - Nineralieation (Cont , . , ) 
Cranberry A - This 2 meter (6.5') thick zone is exposed for 

60 metere along a limestone-volcanic andesite contact that dips 

30 degrees to the southeast. Trench 1 , 2-3m.d .x8-?5m .W .x20m .I., 
was dug in 1964 at the recommendation of the author who had 

collected a 4.9 meter (16') chin across the zone prior to trenchinp 

that assayed 5% Cu, If this mineralization persists down dip for 

30 meters (98') or half it8 etrike length there is a poasible 

tonnage here of 12,485 tons (196'x~)8~x6.5'), Three samples were 

taken of this zone - grab Cranberry A assayed 3.180% Cu, .'340z/ton 

silver and ,00302/tOn gold, grab sample 3150 assayed 10.25% Cu, 

10 

Tr silver and Tr gold, and the aforementioned 4.9meter chip by 

the author. ! 

Cranberry B - This 1.7 meter (5.5') thick zone is exposed for 

27 meters (88,6') along a limestone-andesite contact tkat dips 

35 degrees to the southeast, It appears to outcro? 70 meters 

(229.6') downslope. If this is so,  there is a slab of mineralization 
., 

containing 11,183 tons (88.6'~5,5'~229,6'), And the author was 

very conservative in estimating the downward projection of tke 

Cranberry A Showing, The Cranberry B Showing is in all likelihood 

I 0  

a faulted portion of the Cranberry A Showing, 

The following showings along Branch Road 7 are Foorly 

exposed. 3ranch 7 Road Showing or the South Showing may correspond 
to Port Hardy Copper rjlinels Norm Showing. Their drilling profile 

of the Norm Showing, with mineralized intersections, is attached 
- -  

but without a location map I am uncertain if this drilling was 

done on the Branch 7 Road Shoring or the South Showing, The profile 
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Detailed GeDl'ogy - Mneralization (Cont. a .) 
does illustrate that they cut some significant values ( copper 

to 2.32% and silver to loz/ton ) in hole6 1-3. The l o g s  for 

Rorm diamond drill hole8 6 and 7 show significant intervals 
of copper mineralization but without their Frofile or location 

they are of little use. 

East Showin5 - Is a very small exposure of skarn along an 

andesite contact due north of Sranch Road 7. Grab sample 3320 

assayed 1.69% Cu, O04oz/ton eilver and O.Oloz/ton gold. This 

zone may be a continuation of the Branch 7 Road Showing 150 

metera to the northwest. Additional trenching will be required to 

determine the trend and dimensions of this mineralization, 

Branch 7 Road Showing - Thie ekarn mineralization, greater than 
5 meters wide, occurs along an andesite contact. Branch Road 7 

obscures the true width and strike length. Grab sample 3319 

from this zone assayed 8.45% Cu, l09oz/ton silver and 0,02oz/ton 

gold 

South Showing - The South Showing can be traced 35 meters along 

a limestone-andesite ('I) contact, which strikes northwest and 

dips 30 degrees southwest. A trench, lm.d.x2m.w.x3m.l., at the 

southeast limit of the exposure shows the mineralization conaierts 

of skarn rich in chalcopyrite and magnetite. The zone has a true 

thicknees of 1 meter and the footwall is an aphanitic to very 

fine grained andeeite, which is light green and carries appreciable 

disseminated chalcopyrite and may actually be an intrusive andeeite 

si l l .  Two grab samples were taken, one rich in chalcopyrite and 

ekarn assayed 4.25% Cu, 1,6oz/ton silver and O.Oloz/ton gold 



r 
26 

Detailed Geology - Mineralization (Cont...) 
(sample 3321) and the other sample 3322 rich in magnetite, 

chalcopyrite and skarn assayed 5.7596 Cu, 0.20z/ton silver and 

Tr gold. The limestone in the vicinity of the South Showing has 

nearly all been metamorphosed to marble, A vertical andesite 

dyke intrudes limestone and marble due west of the showing. It 

strikes northerly and has skarn rims, less than meter, thick, 

at the north limit of its exposure. 

West Showing; - Is a small, lm.x3m., local zone of skarn within 

limestone. The unusual feature of this mineralization is its 

high pyrite content and the author though it might contain 

significant gold. Grab sample 3318 assayed 6,796 Cu, 1,3oz/ton silver 

and O.OF)oz/ton Rold. The unique characteristic of the Cliff 

skarn deposits is their high silver content, elsewhere in 

British Columbia (exs. Texada Island, Hedley) the skarns usually 

carry significant gold values. A Vancouver geochemist remarked 

that if silver occurs in some of the showings on the property 

there was a good chance that elsewhere some mineralization might 

carry gold. Sample 3318 tends to support this contention and one 

should be on the lookout for zones rich in pyrite and/or 

arsenopyrite . 
The author estimates there is more than 50,000 tons 

of ore in the Rainbow 1-4 and the Cranberry A and B Showings 

using depth projections of from 3 meters (10') to 70 meters 

(229.6'). Drilling information is inadequate to arrive at an 

average grade for this ore. Drill holes were too widely spaced. 
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Considering t h e  numerous samples taken an i n i t i a l  mining product 

grading anFroximately 4% cop?er and 2oz/ton s i l v e r  does  not 

seem u n r e a l i s t i c .  A t  $ l / l b  copner and $lO/oz s i l v e r  t h i s  would 

be $100/ton ore .  

To nut t he  C l i f f  depos i t  i n  perspec t ive  a study was 

made o f  o t h e r  denos i t s  and mines i n  t h i s  genera l  a r e a ,  a few 

comments on each follows: 

Cower Road (Bennet). Quadra Isl, - In  1963 had r e se rves  o f  less 

than 230,000 tons  grading 2,396 Cu and -j)oz/ton s i l v e r ,  i n  shea r  

zone. During 1966 processed 1,748 tons  t ha t  yielded 118,427 l b s  Cu. 

Noble C l a i m s .  Quadra 181, - ?reduced 248,848# Cu & 239028 Au, 

Santanna Grqup (DOC.  Wing), Cuadra 181, - 4,000 tons  of 204% Cu, 

Sor th  I s land  Kine8 ( I s l and  Mines), Port Eardy - 4 miles due west 

of C l i f f  claims. I n  1968 f o u r  area8 o f  1-674 Cu contained a t o t a l  

of approximately 10,000 tons  acros8 th icknesses  up t o  6.7'. 

con tac t  metasomatic, 

EI,P,Ii, Group (?ugh ti EIepler), Rahwi t t i  - 14  miles northwest 

of C l i f f  claims, 1964 approximately 3,000 tons  of maeeive Fb-Zn 

su lphides ,  some of which, assayed as high as 400Z/tOn s i l v e r ,  

wi th in  l imestone, Examined by Giant E x ~ l o r a t i o n e  L t d ,  i n  1965. 

Kimpkish CopDer (C, Killar) , Rimpkish Lake - In  1970 planned t o  

s h i p  4,000 tons  of Cu & Cu-Zn higrade t o  Br i t ann ia  Fines concentrator .  

Kimpkish I ron ,  Nimpkish Lake - Produced 306,679 tons  o f  i r o n  ore  

with a s soc ia t ed  Cu and Zn, cont,-met. as was Nimpkish Covper, 

Coast Comer ( C K & S ) ,  Beneon Thke - 2 0  miles southeas t  o f  C l i f f  

claims.1968-72 mined out  2 ,gmil l ion tons  of Cu-Ag-ku o re ,  contact-  
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Getailed Geology - Kineralization (Cont..,l 
metasomatic, ExceDt for the jaw crusher the Beneon Lake concentrator 

was almost intact in 1979. 

Yreka (Kitsubishi, Koranda), Yreka - 12 miles southwest of Cliff 

claima, Mined out 156,586 ton8 from 1965-67, which produced 

19,665 tons of Cu concentrate or they were treating ore averaging 

about 4% Cu, This mine illustratee that the big corporations will 

work the small deposits i f  the demand is right, This was another 

contact metasomatic deposit, 

Empire Development, Beneon Lake - Produced 3 million tons of 

iron ore with associated Cu, con.-met, 

Bob ( R , A .  PicIver), Bonanza Lake - Reserves 15,000 tone of 4% 

Cu, 1970 IC,B,E, Developments Ltd., 3x 4183 Station D., Vancouver 

mined 3,500 tons, con,-met, 

Island ConDer Mnes (General Zectric), Port Hardy - 2.5 miles 

due south of Cliff showings, 1968- 280 million tons of 0.522% Cu 

and OD028% molybdenum sulphide, porphyry copger deposit, It is 

rumoured that Island CopTer Nines has another major coger porPjhyry 

deposit 10 miles west of their present pit, In 1979 Island CopDer's 

nil1 heads were averaging 0,46% Cu, 

1 

The above examples show how common the contact metasomatic 

type of deposit is in this portion of Vancouver Island. Some of 

these have been mined successfully in the past, When Anaconda 

American Brass had their concentrator at Britannia Beach the custom 

shipper got a fair return for his ore. Fresent m i l l  operators 

( Island Copper, RuDert Inlet; Western Ivines, Ruttle Liake and 
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Palconbridge, Tasu Sound),  wher, contacted,  were no t  i n t e r e s t e d  

i n  mi l l i ng  custom o re ,  Qne would need a very high Erade o f  ore  

t o  make any money shinning d i r e c t l y  t o  Asarco's smel te r  a t  

Tacoma, Washington. I understand they no longer  have harge 

unloading f a c i l i t i e s .  Xorthair ' s  m i l l  a t  Squamish l acks  a 

c o m e r  c i r c u i t  as does Cominco'a a t  Trail. 

C GSC I US I C?;S 

EaEoed Sn Geochemistry 

Yellowknife Zear'8 Assessment 2eqort  2381 titled 

"Geochemical and F.agnetometer Surveys '+ was an invaluable  

r e f e r e m e  i n  the  course o f  geologica l  rnaming and t h e i r  maw 

and t h e  au thor ' s  ammended maps w i l l  continue t o  be o f  g r e a t  

L use during f u t u r e  manning. Although t h i s  is e s s e n t i a l l y  a 

g e o l e c a l  r emmt ,  any d a t a  considered r e l e v a n t  f a r  a Droner 

e v a l u a t i m  of t h e  claims has been incoroorated,  %for tuna te ly  

ccneiderable  p a s t  data could no t  be recovered, 

Geochemical Survey Comer ?<a? 2 and Geochemical Survey  

Zinc 9'a.n 3 ,  which axommany t h i s  r e c c r t ,  show numrous s i g n i f i c a n t  

anomalies i n  Eeolopical ly  unmap.ned portfons g f  t h e  claims, i n  

p a r t i c u l a r :  1 )  Setween t h e  West Showing and the Cranberry 7 Showing, 

2 )  Xest of Xainbow 1 and West Showings, 

3)  T!orth o f  Cranberry k %hawing, 

4 )  Korth a d  east  o f  Fast SkLowing, 

5)  South o f  t h e  Zainbow 3 Showing. 

6 )  West o f  the South Showing and south o f  3ranch b a d  7,  
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Fonclusions - ::ased m Geochemistry (Cont,,.l 
To date geochemistry has  been very successful in 

locating zones o f  mineralization on the Cliff claims and the 

author is convinced that when the aforementioned anomalous areas 

m e  examined additional mineralization will be uncovered and 

tonnage possibilities markedly increased. There is  every 

indication that another belt of mineralization, similar to 

that of the Rainbow 1-4 Showinqs, l i e s  between the West and 

Cranberry E Showings , 

_I_- Enmd 3n Kaanetics 

Yellowknife Sear's ammended PIagnetorneter Survey I d l a p  4 

a l s o  accompanies this r e p o r t  and shows numerous highly anomalous 

areas in unmanned Fortions o f  the claims. One cannot assume that 

all these anomalies indicate zones o f  mineralization since several 
t 

of the rock tyms OE the Droperty, particularly the basalt and 

quartz-diorite, contain anmeciable magnetite, Also some of the 

skarn mineralization has very little magnetite, Zmloying  only 

a magnetometer survey the following showings would have been 

missed - Rainbow 2, Cranberry A and B, East and South, 

The following anomalies will require future geological 

exnloration t o  determine which are indicating rninoralizationY 

1 ) Between West and Cranberry 3 Showings, 

2) West and north of Rainbow I Showing. 

3 )  South of Rainbow 4 Showing, one o f  these anomalies 

anwars to be reflecting t he  downdfp extension o f  

this zone, 



Conclusions - Sased On Pagnet ics  (Cont . .) r 
4 )  Eor theas t  o f  Cranberry k. Showing, some o f  these 

anomalies are due t o  magnetic basalt. 

5)  Zast of  Sae t  Showing, 

6 )  East of  Cranberry B Showing, 

7)  Morth of Xe8* Showing, 

Katural ly  where geochemical and ~ a g n e t i c  anomalies 

co inc ide  t h e r e  is  a bet ter  chance o f  l o c a t i n g  s i g n i f i c a n t  

minera l iza t ion .  The magnetic anomaly between the West and 

Cranberry 3 Showings because of  ita size (5Qmeters x 48Qrneters) 

am2 s t r e n g t h  (3,500-5,150garnr~as) and t h e  fact t h a t  it occurs 

in an area of  numerous copner and z inc  anomalies is of p a r t i c u l a r  

i n t e r e s t .  

The 1 inch equals 1 mile aeromagnetic map of t h e  i o r t  

Eardy-Rupert I n l e t  area surveyed by t h e  Geological Survey of 

Canada, Department o f  Kine8 hand Technical. Surveys i n  1962 ia 

attached t o  t h i s  r e y o r t .  It c o n s i s t s  o f  po r t ions  o f  the GSC 

F i e l d ,  add 53,071 gamrnas t o  t h e  va lues  sho rn*  This mar, shows 

how t h e  C l i f f  claims and the  Island :onper orebody are related 

t o  aeromagnetic anomalies, The h igh  (4,600gammae ~ l u s )  due north 

of <uatae Lake probably i n d i c a t e s  l io r th  Island Xines cont .-met , 

depoe i t ,  An anomaly t h a t  exceeds 4,200 gammas occurs immediately 

northwest a f  t h e  I s land  Coppep orebody, The showings of t h e  C l i f f  

claims l i e  wi th in  a large anomaloua area which reaches a high of  

4,200 gammas i n  t h e  v i c i n i t y  o f  t h e  Rainbow 2 Showing. 
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Inaufficient geological manping has been done in the 

area of  the Cliff cleims to determine exactly what is causing 

this large anomaly. Is it due to a concealed intrusive that is 

related to the mineralization? It does not coincide with  the 

area of  the magnetic quartz-diorite stock in the west portion 

of the DroDerty. Is it reflecting the mineralizing effects of 

this stock on the volcanics and sediments of  the Cliff g r o w ?  

Future manping and drilling may help t o  solve thia nroblern. 

Rased 3n C r e o l ~ ~ y  

Ten (10) mineral.fzed zones have been magped on the 

Cliff claims t o  date. Six (6) o f  these consisting of the 

Rainbow 1-4 and Cranberry X and 3 Showings contain a possible 

tonnage in excess of 50,000 tons to down dir, projections of! from 

3 t o  70 meters. The drilling results available to the author are 

too limited and widely spaced to arrive at an o v e r a l l  grade for 

this tonnage but considering the many samFles taken of tyaical 

miEera2ization from t h e  various Z O ~ S  an initial n;fning Troduc t  

grading 43". copper and 2oz/ton silver seems realistic . Tonnage 
calculations were n o t  projected a?!an$ strike beyond the individual 

trenches so the above estimate is indeed very conservative. For 

example, if one asswnea Rainbow 2 and 3 Showings are contiguous 

and ?art o f  the same zone, which they a p ~ e m  to be, the tonnage 

in this 150 meter interval to a depth of 61 meters would be 

approximately 6g,OOO ton8 ( 1 5 0 ~ 3 . 3 ' ~  7'x2QQ'). All showings have 

good road access. 
10 

The brawn and black "ore?' are quite distinct in apnearnnce 

and could be selectively mined, considering t h e  zinc and magnetite 



Conclusions - baaed 3n Geology ( Cont , , * ) 
content  of  t he  black a r ~ m t ' ,  t h i s  might be d e s i r e a b l e ,  

The lWest and Cranberry B Showings appear t o  occur at  

each end o f  a no r theaa te r ly  t rending  b e l t  of limeatone and volcanic8 

a t  least 800 meters (2,600') long, Th i s  b e l t  is parallel t o  the 

one conta in ing  the Rainbow 1-4 Showings, which occur along a 

s t r i k e  length  of 500 metera (1,600'). The author  is convinced 

that  t h e  l o w e r  b e l t  w i l l  also conta in  significant mineral showings. 

Eapping and d r i l l i n g  suggest t h a t  most of t h e  depos i t s  

are tabular ,  dipping approximately 35 degrees sou theas t e r ly  and 

2.4-3 ~eters (4.5-9,8') t h i c k ,  w i t k  t h e  poss ib le  excevtion o f  

the Rainbow 2 and 3 Showings, which a r e  badly obscured by 1aoee 

a t  the sur face .  These 2 showings may not  conform t o  t a h l a r  shane. 

The Rainbow 2 Showing, consider ing tke  assoc ia ted  i n t r u s i v e  andesite 
t 

dykes,  may w i t h  d r i l l i n g ,  prove t o  be i*x1 entirely d i f f e r e n t  form 

of  depos i t ,  The aiainbow 3 Showinp, because of  its  unusual w i d t h  

(up t o  18 meters)  a t  su r face ,  suggests t h a t  these t abular  depos i t s  

can thicken appreciably f o c a l l y .  Cine is l e f t  w i t h  the hope t h a t  

on l o c a t i n g  the proper geologica l  environments on the C l i f f  claims 

skarn  denos f t s  o f  impressive dimensions w i l l  be descovered. There 

are same s t r i k i n g  similarities between the C l i f ' f  d epos i t s  and the 

Craigmont orebodies (B,C.X,M,A.R, 1961 gage8 31-37). They are all 

con tac t  metaeomatic and occur wi th in  T r i a s s i c  rocks in t ruded  by 

a n d e s i t e ,  d i o r i t e  and quar t z -d io r i t e ,  Craignont 's  re~leme8 i n  

1961 were 22,575,000 tons  grading 2.08;: c o p e r  and 19.6:f i r o n ,  
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Conclusions- 13ased On G e o l o n  ( Cont,, .) 

Crebodies may be loca ted  by e i the r  ex tens ive  g-eosurveys, 

rwxieverance, o r  luck but  it is  usually a combination o f  a l l  

t h r e e  of  these.  Approximately 18 o u t f i t s  looked at the  Craigmont 

pronerty before 2 d r i l l e r s ,  l e f t  to t h e i r  own devicsa ,  drilled 

deeper than  planned and h i t  the first orebody - net  p r o f i t s  to 

date i n  excess of  50 mil l ion  dollars. The Copper Island orebody 

was located with the e i g h t i e t h  hole ,  

Although approximately 3417,000 has been spent  on t h e  

C l i f f  ground, t h e  author  views t h i s  as a plus  feature,You have a 

l a r g e s o ~ , ~ r c e  of f ree  data and work t o  baee an evalua t ion  on. 

2ne can play number games w i t h  the  t o t a l  poss ib le  

tonnage t h a t  might be developed wi th in  the C l i f f  claims but  a t  

t h i s  stage of knowledge t h a t  is all. they would be, Supgose: ' f o r  

exmple,  t h a t  1,000' of the  500 meter northern mineral  b e l t  

p e r s i s t 8  down d i p  for 500V across a 5 '  tkicknesa t h i s  would 

i n d i c a t e  250,OOS tons (1,000'x500tx5V). And s u ~ ~ o s e  the south 
10 

b e l t  contains an equal tonnage, t h a t  would. boost  the t o t a l  
pos~s ib l a  t o n n a p  t o  $ million, 

If t h e  author could have contacted someone, withir-  n 
reasonable diertanee, w i l l i n g  t o  mill custom ore I i m i t e O  yroduction 
could have commenced i n  1979, Because o f  the  tomgrayhy there 
are several Places ideal  for open c u t s  (due west of 8ainbow 2 
and 4) .  
Recommendations 

Finding8 t o  date on t h e  C l i f f  claims are very  encouraging 
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ReCOIWiendEitiOnB (Cant a a ) 

and fur ther  g e o a w e y s  and yhysical t e s t i n g  are now merited. 

There fol lows a list of recommendations f o r  such a 

program. One should never be dogmatic about recommendations and 

should newly acquired data warrant, the program can be modified. 

1, Complete the detailed geologica l  mapping, p a r t i c u l a r l y  

in a l l  geochemically and magnetically anomalous 8 ~ 8 8 8 ,  a t  a s c a l e  

of 1:1,00(9. It w i l l  be neceesary t o  establirsh a g r i d  eystem f o r  

c o n t r o l  between the Weplt and Cranberry E Showings, Great care 

should be taken i n  mapping f a u l t s  and intrusives, ore  controlls 

will eventua l ly  have t o  be determined, I n  the past data, a v a i l a b l e  

t o  the author:, l i t t l e  effort was made t o  d i f f e r e n t i a t e  between 

i n t r u s i v e  and f low andes l te .  

2. Comnlete t h e  geochemical survey for coppar and z i n c  

in the west por t ion  of the property:, another  g r i d  ayertem will be 

ne~e~aary. This w i l l  be a d i f f i c u l t  area t a  s o i l  sample due t o  t h e  

thickness of r o t t i n g  logging debris ,  Do a d d i t i o n a l  s a p l i n g  i n  

area8 a f  1 h i @  anornaliea. 

3 .  Complete magnetometer tsurrey in west portion of claims 

using geochem g r i d .  

4. Contact o u t f i t  working grown0 due west o f  C l i f f  claims 

they might be willing to share some data, 

5. Obtain r e c e n t  air photo coverage of the  claims i e ,  

s te reographic  pairs. A toyographic base will eventually be required 

for geologica l  mapping, it may be feasible t o  prepare i t  from 

a i r  photogra9hs. 

6. Inves t iga t e  the f e a s i b i l i t y  o f  flying an 3;: aurvey 



Reconrmndations (Cont . . . ) 
of the claims. Cue to the dense undergrowth, in most n a r t s  of 

claims, au?y air survey that might be succesful in locating new 

zones of mineralization ahoufd be considered, 

7. Additional diamond drilling and trenching or stripping 

will be required to properly determine the grade and dimensions 

of  the deposits, some of this could be done in conjuction with the 

aforementioned recommendations. Referring to 17oole's nrofile 

o f  diamond drill holes L.J.1-4 page 22a it is obvious that they 

s tepred  their drilling out too far from the  zones of surface 

mineralization to test this type of depohlit particularly in 

view of the y o a t  mineral faulting noted in surface mapping 

and suggested by said Frofile. 20 ts 30 meter sten-outs shguld 

be nlanned f o r  future drilling, Four ( 4 )  proposed holes  have 

been ylotted on Toole's nrofile. 

The author has prepared a profile of 2ort Easdy 

Cogper's diamond drill ho le  K7, which was a goor test of the 

dimensions of the Branch 7 Road Showing, since they drilled 

down the dip of the mineralization, It does ahow they cut some 

significant copper minerafiaation, and is attached. 

All the d r i l l  l ogs  o f  h o l e s  drilled by I 'ort ;lardy 

Conper on the C l i f f  claim, that the author waer a31e to obtain, 

are attached to this reyort f o r  future reference. >rill ho le  

i16, a teat of the South Showing, did. not merit a nrofile. 

If the limeatone and andesite horizons northwest 
of the West Showing Ere the same as those containing tke 

Cranberry Showings 
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Recornendations (Cont,. %) 

the large swamp i n  this area may conceal a mineralized limestone- 

andesite contact. A hole drilled northwesterly will probably 

be necessary t o  t e s t  t h i s  posslbilitg. 

8. G e t  some milling t e s t s  run on the brown and black 

%reP. Bulk samples for testinCJ purposes c m  be easily obtained 

from open cut8 in the various showings, 

8961 Ursus Crescent 
Surrey, B, C. 

Beptember 8,  1980 
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1650 DUVER, 8.C. VSL 116 0 TELEPHONE 254-7278 

Telex 04-64210 

- . . .  "B cantest 
To : 

w Ltd. skwQv-e SPECTROGRAPHIC 
& - 9 w ~ ~ ~  Cs RTI F KATE 

7 0 - l  File ~ i .9076 c 

~ 0 i t h V ~ ~ 0 ~ v . r .  B* C* 
Date Fob. 9 ,  1979. 

luminum Al 
ntimony Sb 
,rsenic As 
,"-I . Ba 
lerylliurn Be 
L*- 

lismuth Bi 
loron B 
:admiurn Cd 

:alciurn , Ca 
:hromiurn Cr 
.--- 

;obalt co 
cu 

jallium ' , Ga 
-- 

;old Au 
ron Fe 

.ead Pb 

vlanganese Mn 
vlolybdenum Mo 
Viobium Nb 

dagnesium Ma 
_L_ 

Vickel Ni 
Potassium K 
Silicon Si 
Silver 
Sodium Na 

Strontium SI 
Tantalum Ta 
Thorium Th 
Tin Sr 
Titanium T 

Tungsten w 
Uranium c 
Vanadium \ 
Zinc Zr 

1 2 3 
~~~ ~ 

Sample Identification 

Sample 1: 100 

Sample 2: 

Sample 3: 

Sample 4: 

Sample 5: 

Percentages of the various elements exaressed in these 
analyses may be considered accurate td within plus or 
minus 35 to 50% of the amount present. 

Semi-quantitative spectrographic analytical results for 
gold and silver are normally not of a sufficient degree 
of precision to enable calculation of the true value of 
ores. Therefore, should exact values be required, i t  is 
recommended that these elements be assayed by the 
conventional Fire Assay Method. Quantitative and Fire 
Assays may be carried out on the retained pulp samples. 

Silicon. aluminum, magnesium, calcium and iron are 
normal components of complex silicates. 

MATRIX - Major constituent 
MAJOR - Above normal spectrographic range 
TRACE - Detected but minor amounts 
N.D. - Not detected 
* - Suggest assay (above 0.3% 

ill results expressed as-- 
dote: Pulps retained one week. 

ALL HEPO1llL A l l t  [HE CONFIDENTIAL PROPERTY 0 
CLIENTS PUBLICATION OF STATEMENTS, CONCLUSION 01 
EXTRACTS FROM OR REGARDING OUR REPORTS IS NO 
PERMITTED WITHOUT OUR WRITTEN APPROVAL ANY LlABlL 
I T Y  ATTACHED THERETO IS  LIMITED TO THE FEE CHARGED 

CAN TEST LTD. 

. [ \  L+JZY i/ 'd, 
Swctroscooi 

Form No 1 2 1  
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. 
DEPARTMENT OFhMlNES AND PETROLEUM RESOURCES 

.+ _ -  
VICTOR I A 

SAMPLE RECEIVED' FROM ......... .. ........................... JoHN...?!.CA.WRE!!? ........................................................................................................ 

ADDRESS .................................................................... 8861...Ur.Sus...Cr.e.Sce.nS..-..S~XX.~~r...~.1......C1 ........ VJV..'.6L3 ........................... 

LABORATORY NO. 

3318 

3319 

c 

3320 

0 

- 

SUBMITTER'S MARK 

6901 A 
WEST SHOWING 

6902 A 
BRANCH 7 RON 

6903 A 
EAST SHOWING 

LABORATORY REPORT 

Spectrographic Analysis:  Copper; 
0.4% Zinc; 0.03% Lead; 0.15% Arsenic 
and 0.08% Cobalt were found. The o t h e r  
base metals found, and t h e i r  percentages,  
w e k e  those occurr ing normally i n  rocks. 

Gold - 0.09 02. per  ton 
S i l v e r  - 1.3 02. per  ton  

Copper - 6.7% 

Spectrographic Analysis:  Copper; 
0.03% Lead and 0.01% Zinc w e r e  found. 
The o the r  base metals found, and t h e i r  
percentages,  were those  occurr ing normally 
i n  rocks.  

1 

Gold - 0.02 02. per  ton 
S i l v e r  - 1.9 02. per  ton  

Copper - 8.45% 
Spectrographic Analysis:  Copper; 
0.015% Cobalt and 0.01% Molybdenum 
w e r e  found. The o the r  base metals 
found, and t h e i r  percentages,  were 
those occurr ing normally i n  rocks. 

Gold - 0.01 02. per  ton 
S i l v e r  - 0.4 02. per  ton 

Copper - 1.69% 

THIS DOCUMENT. O R  ANY PART THEREOF. MAY NOT BE REPRODUCED 
FOR PROMOTIONAL OR ADVERTISING PURPOSES. 

DATE ........ ..Feb,ruary...l8,. .. 19.80... ....................... 

................ 
cniw ANALVST AND A S  
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O h C C  OF THE CHIEF ANALYST AND A8SAYER 

b 

THE PROVIMCI 01 BRlllSH COLUMBIA 

TROLEUM RESOURCES 
VICTORIA 

SAMPLE RECEIVED FROM ...................................... ..JOHN. .McANDREW... .................................................... P a g e 2  ............................... 

ADDRESS. ...................................................................... 8~.~1..U.~s.us...~r:resllent,...~urrey.,-.E .... c .................................................. 

LABORATORY NO. 

0 

3321 

SUBMITTER'S MARK 

6904 A 
SOUTH SHOWING 

SKARN 

6905 A 
SOUTH SHOWING 

MAGNETITE 

LABORATORY REPORT 

Spectrographic Analysis: Copper w a s  
found. The o the r  base metals found, 
and t h e i r  percentages,  w e r e  those  
occurr ing normally i n  rocks. 

Gold - 0.01 02. per  ton 
S i l v e r  - 1.6 o z .  per  ton 

Copper - 4.25% 

Spectrographic Analysis:  Copper and 
0.025% Cobalt were found. The o t h e r  
base metals found, and t h e i r  percentages,  
were those occurr ing normally i n  rocks. 

1 

Gold - Trace 
S i l v e r  - 0.2 02. per  ton 

Copper - 5.75% 

3322 

c 

THIS DOCUMENT. OR ANY PART THEREOF. MAY NOT BE REPRODUCED 
FOR PROMOTIONAL OR ADVERTISING PURPOSES. 

DATE .......... February. .. 1 8 . 2  ... 1980 ........................... 
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Ill1 GOY[ANHINI C4 
1°C PWVIUCI of BRlllSn COLUNEU 

DEPARTMENT 0 TROLEUM RESOURCES 
VICTORIA 

/-- 

JOHN McANDREW SAMPLE RECEIVED FROM ................................................................................................................................................................................. 

.. ... ..... .. ........ .. ............................ ADDRESS ..................................................................... 8961  u.rs.us. ..c.re.sc.en.t.. s.ur.re. B.. c. v3v 6L3 

LABORATORY NO. 

3150 

3151 

c 

SUBMITTER'S MARK 

CRANBERRY 
TRENCH #l 

RAINBOW 4 
TRENCH 116 

LABORATORY RLPORT 

Spectrochemical Analysis: Copper; 
0.02% Cobalt and 0.03% Zinc were found. 
The other base metals found, and their 
percentages, were those occurring normally 
in rocks. 

Gold - Trace 
Silver - Trace 
Copper - 10.25% 
Spectrochemical Analysis: Copper; 
0.02% Cobalt and 0.06% Zinc were found. 
The other base metals found, and their 
percentages, were those occurring normally 
in rocks. 

Gold - 0.01 02. per ton 
Silver - 1.5 02. per ton 
Copper - 8.20% 

THIS DOCUMENT. OR ANY PART THEREOF. MAY NOT BE REPRODUCED 
FOR PROMOTIONAL OR ADVERTISING PURPOSES. 

DATE ........... October ... lo.s...1?.?.2 .............................. 

4: / *' $. 4/-? 1- J' ,.,<- f /  

.......................... L.! ........................................................... 
0 

ClilCC ANALY51  AND AS! / 
i /  
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