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DOLMAGE CAMPBELL & ASSOCIATES ( 1  975) LTD. 
CONSULTING GEOLOQICAL a MINING ENGINEERS 

1 0 0 0 - 1 0 5 5  WEST HASTINGS STREET 
VANCOUVER, CANADA VBE ZED 

1.0 SUMMARY 

T h e  Coquihalla nickel p r o p e r t y  of Border  Resources  Ltd. i s  located 
about  175 kilometres east of t h e  c i t y  of Vancouver in  southwes tern  Bri t ish 
Columbia and  i s  accessible b y  a well maintained road which serv ices  log- 
g ing  and  mining companies present ly  opera t ing  in t h e  area. T h e  p r o p e r t y  
comprises two non-contiguous claim g r o u p s  totalling some 480 hec tares ,  
located on a s inuous  band  of serpent inized per idot i tes  known as t h e  Coqui- 
halla ultramafic complex. 

Exploration work has  been  ca r r i ed  out  intermit tent ly  on  t h e  p r o p e r t y  
s ince  1958 and  h a s  included geological mapping, bedrock geochemistry,  
a i rbo rne  magnetometer s u r v e y i n g  and  diamond drilling. Th i s  work h a s  
shown t h a t  t h e  Coquihalla ultramafics contain a n  ave rage  of 0.22% nickel 
and  0.01% cobalt .  T h e  rocks  are unusual  in t h a t  nickel su lphide  in  t h e  
form of f ine pent landi te  i s  present in all samples examined mineralograph- 
ically, and  t h a t  t h e  su lph ide  accounts  fo r  a s ignif icant  portion of t h e  total  
rock nickel. Reserves at t h e  above g r a d e s  are ve ry  la rge ,  on  t h e  o r d e r  
of h u n d r e d s  of millions of tonnes.  

Metallurgical test work ind ica tes  t h a t  recoveries  of o v e r  50% of t h e  
nickel a r e  possible b y  flotation methods with concent ra tes  grad ing  between 
2 and  3 pe rcen t  nickel. CANMET, Ottawa, h a s  s t a t e d  t h a t  t h e  metallur- 
gical r e su l t s  obtained so f a r  war ran t  additional follow u p  work, partic- 
ular ly  if zones  of h ighe r  g r a d e  mineralization can b e  located on t h e  pro- 
pe r ty .  

d 

A two-stage program of work i s  recommended which h a s  as its ob- 
jective t h e  d iscovery  and  definit ion of l a rge  tonnages of h ighe r  g r a d e  
material t han  have  h i ther to  been  found. T h e  f i r s t  s t a g e  cons is t s  of 
boundary  s u r v e y s  and  geophysical work totalling $43,000.00. T h e  second 
s t a g e  cons is t s  of diamond dr i l l ing geophysical t a r g e t s  developed in  t h e  
f i r s t  s t a g e  and  totals  $138,000.00. 
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2.0 INTRODUCTION 

T h e  p r e s e n t  geological review of t h e  Coquihalla nickel p r o p e r t y  was 
commissioned b y  M r .  G.W. Hornby in his  capacity as pres ident  of Border  
Resources  Ltd. 

2.1 Location, Access  ( 1 2 1 O  15'W, 49" 29") 

T h e  subjec t  p r o p e r t y  i s  located on both s ides  of t h e  Coquihalla River 
16  kilometres east of Hope, B.C. I t  i s  accessible b y  a well maintained 
g rave l  road which p resen t ly  serv ices  logging and  mining companies oper-  
a t ing  in t h e  a r e a ,  (F igu re  1). 

2.2 Previous Work 

T h e  deposi t  w a s  originally b rough t  t o  t h e  at tent ion of Mr. G.W. 
Hornby in abou t  1958 b y  M r .  E.B. Johnson.  In F e b r u a r y ,  1968, Hornby 
a n d  Johnson s t aked  a n d  recorded e igh t  mineral claims a c r o s s  t h e  serpen-  
t i ne  belt  n e a r  Jessica .  

Some mineralogical work w a s  done  b y  Dr .  J. Gower at t h e  University 
of Bri t ish Columbia in  1969. He identified t h e  p re sence  of nickel-bearing 
needles  or r o d s  in  t h e  serpent ine.  

Preliminary metallurgical tests b y  Bri t ton Research Limited descr ibed  
in  a r e p o r t  d a t e d  Ju ly  5, 1968, indicated t h a t  samples assaying 0.23% Ni 
produced  a f i r s t  concen t r a t e  assaying 1.33% Ni, with a n  overall  nickel re- 
cove ry  of 46%. Tai l ings assayed  0.15% Ni after 4-s tage  roughe r  flotation 
a n d  i t  w a s  concluded  t h a t  t h i s  "residual" nickel occur red  within silicate 
minerals. 

A r e p o r t  of t h e  B.C. Research Council da ted  Augus t ,  1969, showed 
t h a t  f ine,  o p a q u e  rod-like needles observed  in  t h e  Coquihalla se rpent in-  
i t e s  were nickel-iron sulphides .  T h e  needles were found to be 1-5 mi- 
c r o n s  wide and  10 t o  50 microns long. T h e  wr i te r  of t h e  r epor t  conclud- 
e d  t h a t  t h e  nickel con ten t  of t h e  serpent ine  matrix could b e  a s  low a s  
0.01 pe rcen t ,  a n d  t h a t  most  of t h e  nickel in t h e  rock might therefore  b e  
p r e s e n t  as sulphide.  

In 1970, f ive  exploration diamond dril l  holes were completed on t h e  
proper ty .  Dr. J.A. Chamberlain of Dolmage Campbell a n d  Associates log- 
ged  t h e  core f r o m  t h i s  dril l ing program. Chamberlain then  conducted a 
geological reconnaissance of t h e  p rope r ty  in November of 1970 and  made a 
second examination in  April of 1971 when two additional holes were dril-  
led. T h e  total  footage dril led in both programs was 991 feet. 

In 1971, Br i t ton  Research Ltd. conducted follow-up metallurgical 
tests in  conjunct ion with detailed mineralographic s tud ie s  b y  Chamber- 
lain. These  s t u d i e s  indicated t h a t  a significant pe rcen tage  of t h e  total 
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rock nickel o c c u r s  in t h e  su lphide  fract ion,  principally as finely d ispersed  
pent landi te  with some millerite. 

An a i r b o r n e  geophysical s u r v e y  of t h e  Coquihalla p rope r ty  w a s  flown 
a n d  completed in  Apri l ,  1971. T h e  s u r v e y  w a s  conducted  with a Sc in t rex  
Magnetometer mounted in  a Jet Ranger  helicopter,  using a line spacing of 
650 feet, with a t e r r a i n  c learance  of 300 feet. T h e  resu l t s  of t h i s  high- 
resolution a i rbo rne  work outlined t h e  ultramafic body clearly and  pro- 
duced  ev idence  of cross-faul t ing n e a r  t h e  Coquihalla River. 

In 1981, Dr .  J .A.  Chamberlain and  M r .  Pe t e r  Hall collected a g roup  
of bulk samples fo r  t h e  pu rpose  of conduct ing additional metallurgical 
tests. T e s t  work was supe rv i sed  b y  D r .  H.E.A. von Hahn of A-Min-Tech 
Research Ltd.  , Vancouver ,  and  subsequen t  metallurgical s tud ie s  were un- 
de r t aken  in  Ottawa i n  1983 b y  t h e  Mines Branch  u n d e r  t h e  supervis ion of 
Louis Sirois ,  (Section 2.4).  

2.3 Mineral Claims 

T h e  Coquihalla p rope r ty  of Border  Resources  Ltd. comprises two 
non-cont iguous claim g r o u p s ,  s i tua ted  nor th  and  south  of t h e  Coquihalla 
River ,  respect ively.  

T h e  North Group (F igu re  2) cons is t s  of 1 5  cont iguous,  "non-metric" 
mineral claims p l u s  two f rac t ions  with a total  area of approximately 295 

n hec ta re s ,  as follows: 

Tax 51 t o  Tax  56, incl. 
N22 to N27, incl. 
G 1 ,  G2 
GWH2 
N28 F r .  
N29 F r .  

T h e  South Group (F igu re  3)  cons is t s  of nine cont iguous "non-metric" 
mineral claims with a total  area of approximately 188 hec tares ,  as follows: 

Eve 1, Eve 2 
Toy  3 to Toy 9 ,  incl. 

Most of t h e  development work ca r r i ed  out  t o  da t e  has  been con- 
c e n t r a t e d  on t h e  North Group. 

2.4 References 

Br i t i sh  Columbia Research Council Report  2297, 1969, Mineralogical Examin- 
ation and  Electron Probe  Microanalysis of Nickel Bearing Serpentin- 
ite. 
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3.0 GEOLOGY 

3.1 General 

T h e  Coquihalla nickel p rope r ty  i s  located on t h e  east s ide  of t h e  
Coast Range Plutonic Complex within a belt  of metamorphic rocks  desig- 
nated a s  t h e  Ladner  Ser ies .  These  rocks  are of Mesozoic a g e  and  a r e  
charac te r ized  b y  a thick sequence  of complexly folded black s la tes  and  
c h e r t s  with in te rca la ted  basal ts .  T h e  Ladner  Ser ies  i s  host  t o  low g r a d e  
gold depos i t s  c u r r e n t l y  being mined b y  Carolin Mines Ltd.  a few kilo- 
metres no r theas t  of t h e  subjec t  proper ty .  

T h e  Coquihalla ultramafic complex is p a r t  of a s inuous  band  of 
se rpent in i tes  which e x t e n d s  t o  t h e  nor th-nor thwes t  some 50 kilometres be- 
fore cross ing  t h e  F r a s e r  River  in t h e  vicinity of Boston Bar .  T h e  Coqui- 
halla rocks  were  emplaced after those of t h e  Ladner  Ser ies .  Contacts  be- 
tween t h e  two are believed to b e  faul t  control led,  (F igu re  4).. 

3.2 Coquihalla Ultramafic Complex 

Where i t  crosses t h e  subject  p rope r ty ,  t h e  ultramafic complex i s  
about  one  kilometre in width and  e x t e n d s  for  three kilometres f r o m  t h e  
Coquihalla River  no r thward  t o  t h e  claim boundaries.  T h e  margins  of t h e  
complex are in  a p p a r e n t  faul t  contac t  with basalt ic rocks  of t h e  Ladner  

, Series.  Shear ing  i s  general ly  p r e s e n t  o v e r  one  or t w o  metres in  such  
cases.  

T h e  ultramafic complex w a s  previously though t  t o  cons is t  of primarily 
homogeneous serpent in i tes .  Detailed mapping (Chamberlain,  1971) has  
shown t h a t  t h e  se rpen t in i t e s  were der ived from rocks  va ry ing  in  composi- 
tion from d u n i t e  t h r o u g h  per idot i te  t o  pyroxeni te .  In addition i t  was 
found t h a t  in p laces  t h e r e  i s  a complex association between serpent in i te  
and  diorite. T h e  d ior i te  occur s  as dike-like bodies within t h e  ul t ra-  
mafics. Contac ts  between t h e  two rock t y p e s  are commonly, b u t  not  al- 
ways,  t h e  locus of shear ing .  Detailed examination of some unshea red  
contac ts  reveals  a n  a p p a r e n t  gradational change  in  mineralogy o v e r  a f e w  
centimetres.  Ca rbona te  i s  a common cons t i tuent  i n  such  localities, both 
as s t r i n g e r s  and  disseminat ions th rough  t h e  rock. 

In severa l  areas of good exposure  on cliff faces, t abu la r  t o  lent icular  
blocks of dior i te  a p p e a r  to b e  "floating" in a shea red  se rpen t ine  matrix. 
T h e  diorite i n  s u c h  localities i s  not noticeably al tered.  

Most of t h e  ev idence  bear ing  on t h e  or igin of t h e  ultramafic-diorite 
complex points  t o  emplacement in  t h e  solid state as a s e r i e s  of fault  sl ices 
(see Section 3.3 following on  S t ruc tu re ) .  
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3.3 S t r u c t u r e  

Narrow faul t  zones t rending  parallel t o  t h e  north-northwest  regional 
t r e n d  are common fea tu res  of t h e  map area.  Most of these s t r u c t u r e s  
have  been developed e i the r  on dior i te-serpent ini te  contac ts ,  or along t h e  
main con tac t s  of t h e  Coquihalla belt  with c o u n t r y  rocks.  T h e  consis tency 
of t h e  "contact fault ing" i s  such  as t o  indicate t h a t  t h e  mafic-ultramafic 
complex was emplaced in t h e  solid s t a t e  as a faul t  slice. 

Faul t s  of a d i f f e ren t  orientation can  b e  in fe r r ed  on t h e  bas i s  of t h e  
aeromagnetic work referred t o  previously.  These  a r e  east-west  s t r ik ing  
"cross-faults ' '  which offset  t h e  nor th- t rending  magnetic ax is  of t h e  Coqui- 
halla belt  with a p p a r e n t  left-hand displacements. N o  d i r ec t  evidence for  
t h e  ex i s t ence  of s u c h  fau l t s  w a s  noted d u r i n g  t h e  mapping program b u t  
t h e  configurat ion of t h e  geology on e i the r  s i d e  of t h e  Coquihalla River 
s t rong ly  implies t h a t  at  least  one  fault  of th i s  t y p e  i s  p r e s e n t ,  (F igu re  
4). 

Inasmuch as t h e  complex folding of t h e  Ladner  Ser ies  i s  not reflected 
in  t h e  ultramafic complex, t h e  period of folding appea r s  t o  have  taken  
place p r io r  t o  emplacement of t h e  ultramafics. Th i s  indicates  t h a t  t h e  
ultramafics are younger  than  t h e  coun t ry  rocks  in terms of t i m e  of em- 
placement,  even  though  they  may have crystal l ized at a much ear l ie r  time. 



DOLMAGE CAMPBELL & ASSOCIATES (10751 LTD. -7 - 

4.0 GEOCHEMISTRY, MINERALOGY 

4.1 Nickel Distribution 

T h e  nickel con ten t  of t h e  Coquihalla ultramafics h a s  been determined 
on  a g r e a t  number of samples d u r i n g  var ious invest igat ions ove r  t h e  
years .  T h e  vas t  majority of samples have  a total  rock nickel conten t  t h a t  
fa l ls  i n  t h e  r a n g e  of 0.18 t o  0.24 percent .  T h e  ave rage  total  rock nickel 
con ten t  i s  c lose t o  0.22 percent .  

Nickel i s  par t i t ioned variably between su lphide ,  oxide and  silicate 
minerals within t h e  ultramafic hos t  rock. In addi t ion,  a small quant i ty  of 
t h e  total nickel may occur  as nat ive nickel-iron alloys s u c h  as awaruite.  
One  measure of t h e  su lphide  nickel con ten t  of t h e  ultramafics is obtained 
b y  exposing test samples t o  a weak acid leach in which su lphides  are pre- 
ferentially dissolved.  Such ana lyses  have  shown t h a t  26 to 77 pe rcen t  of 
t h e  total  rock nickel i s  p r e s e n t  i n  t h e  form of sulphide.  Recent tests 
conducted  b y  t h e  Mines Branch  in Ottawa (Cristovici ,  et al ,  1983) repor-  
t e d  t h a t  two samples taken  b y  t h e  wr i te r  from t h e  North Group contained 
57.1 and  77.3 pe rcen t  of t h e  total  rock nickel as sulphide,  respectively.  

Detailed mineralographic examinations of t h e  Coquihalla ultramafics 
ind ica te  t h a t  su lphides  such  as pent landi te  or millerite are p resen t  as 
finely disseminated g r a i n s  in  virtually all samples,  (Chamberlain,  1969, 
1970, 1971). 

T h e  par t i t ioning of nickel between sil icate and  oxide phases  in t h e s e  
rocks  is not  readily obtainable b y  a s say  techniques.  Secondary magnetite 
formed d u r i n g  t h e  serpent inizat ion p rocess  conta ins  a significant fraction 
of t h e  total  nickel in cases where  it is abundant .  I t  ha s  also been ob- 
s e r v e d  t h a t  su lphides  tend  t o  b e  f ine r  grained and  l e s s  abundan t  in zones 
containing relatively l a rge  quant i t ies  of secondary  magnetite. Sulphide 
g ra in  sizes and  t e x t u r e s  are reviewed in Section 5.0 (Metallurgy). 

4.2 Cobalt Distribution 

T h e  cobal t  con ten t  of t h e  Coquihalla ultramafic rocks  ave rages  about  
0.01 percent .  Experience with su lphides  in o t h e r  ultramafic deposi ts  sug-  
g e s t s  t h a t  t h i s  quan t i ty  of cobal t  i s  probably in  solid solution in  pent- 
landi te  where  cobal t  may s u b s t i t u t e  fo r  nickel in t h e  su lphide  lattice. I t  
i s  also possible t h a t  some of t h e  minute metallic g r a i n s  t h a t  occur  in t h e  
Coquihalla s e rpen t ine  are wairauite,  a natural ly  occurr ing  cobalt-iron 
alloy. 
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5.0 METALLURGY 

Nickel s u l p h i d e s  account  for a significant portion of t h e  total rock 
nickel in t h e  Coquihalla ultramafics (Section 4.0). Detailed mineralo- 
graphic  s t u d i e s  (Chamberlain,  1970, 1971) indicate t h a t  pent landi te  is t h e  
most common nickel  su lphide ,  followed by  relatively rare millerite or 
heazlewoodite. T h e  su lph ide  g r a i n s  are generally free, b u t  some may oc- 
c u r  a s  sulphide-magnet i te  i n t e rg rowths  (middlings).  Over  90 percent  of 
t h e  total  nickel su lph ide  occur s  as g r a i n s  less t han  75 microns in  diame- 
ter. Some of t h e  f ineness  of t h e  sulphides  a p p e a r s  t o  b e  d u e  t o  shear ing  
of t h e  host  rock with concomitant fragmentation of t h e  su lphide  gra ins .  

Metallurgical test work was conducted on samples of t h e  Coquihalla 
ultramafic in 1971 b y  J o h n  Brit ton.  T h e  flotation tests produced  a first 
concent ra te  conta in ing  49% of t h e  total  nickel with a g r a d e  of only 0.38 
pe rcen t  nickel. Secondary  and  t e r t i a ry  flotation tests on t h e  pr imary 
tailing produced  r o u g h e r  concen t r a t e s  containing 68 pe rcen t  of t h e  total 
nickel with a g r a d e  of 0.44 pe rcen t  nickel. Attempts to u p g r a d e  t h e  con- 
c e n t r a t e  b y  cleaning were unsuccessfu l  and  no  f u r t h e r  test work was car- 
r ied out  at t h a t  time. 

Metallurgical laboratory-scale  tests were unde r t aken  in  1980-81 by  
D r .  H. von Hahn of A-Min-Tech Research Ltd. on  samples obtained from 
f o u r  d i f f e ren t  s i t e s  on  t h e  North Group. T h e  pu rpose  was to improve on 
earlier r e su l t s  of nickel f lotation, to recover  magnetite and  chromite b y  

' magnetic s epa ra t ion ,  to look for evidence of prec ious  metals a n d  t o  obtain 
a measure of su lph ide  a n d  non-sulphide nickel p r e s e n t  i n  t h e  ultramafic 
samples. T h e  samples  contained 0.21 to 0.22% nickel, 0.012 to 0.014% 
cobal t ,  5 to 6% i r o n ,  about  0.27% chromium and  traces of precious metals.  
T h e  main su lph ide  spec ie s  i s  pentlandite.  Iron and  chromium are p r e s e n t  
principally as magnet i te  and  chromite. T h e  b e s t  r e su l t s  were obtained 
with a sample des igna ted  Site 4 (F igure  4) .  Nickel recoveries  of u p  to 
53.7% of total  nickel ,  at  a g r a d e  of 2.3% were achieved in t h r e e  s t a g e s  of 
roughe r  flotation. T h e  cor responding  cobalt  f i gu res  were 52.8% recovery 
a n d  0.13% grade .  T h e  similarity of recoveries  and  degree  of upgrad ing  
fo r  both nickel a n d  cobal t  confirms tha t  cobalt  i s  closely associated 
mineralogically with t h e  nickel,  (Section 4.2). T h e  h ighes t  f i gu res  for 
roughe r  concen t r a t e  g r a d e ,  as obtained in t h e  f i r s t  flotation s t a g e  of one  
of t h e  tests, were 6.6% nickel at  30% recovery.  

Magnetic separa t ion  tests b y  von Hahn were done  on flotation tail ings 
b y  means of a Davis tube.  These  gave  iron recoveries  of u p  to 63% at a 
g r a d e  of about  40%. Chromium recoveries  were 62.9%, with t h e  g r a d e  be- 
ing  1.9%. T h e  similarity of recoveries  and  d e g r e e  of upgrading  are also 
indicative of close mineralogical association of magnetite and  chromite. 

T h e  r e su l t s  of D r .  von Hahn's work were sufficiently encouraging t o  
cause a decision to b e  made t o  commission CANMET, Ottawa t o  d o  f u r t h e r  
work with t h e  view of improving recoveries  and  g r a d e s  of both t h e  sul- 
ph ides  and  t h e  magnetite-chromite. Accordingly,  i n  1983 CANMET tes ted  
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material from sites 9 and 11 (Figure 4) using flotation and magnetic 
separation techniques. Results of t h i s  work were reported by Cristovici,  
e t  al, 1983, (Section 2.4). CANMET's results were in fe r io r  t o  those of 
A-Min-Tech. CANMET produced concentrates grading 6 percent Ni or 
more, but a t  th is  level o f  concentration recoveries did not exceed 30 per- 
cent. They stated that  even under  optimistic conditions recoveries would 
not  exceed 50 percent, but then pointed out that  the nickel minerals 
showed posit ive response t o  flotation. Concentrate grades of over 20% N i  
were produced under  s t r i c t l y  controlled conditions and CANMET concluded 
that  "these resul ts deserve fu r the r  attention and consti tute good grounds 
t o  continue the  investigation for  beneficiation of th is  ore." 
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6.0 RESERVES, ECONOMIC CONSIDERATIONS 

In termi t ten t  rock exposures  of t h e  Coquihalla ultramafic complex 
e x t e n d  from t h e  d r i f t  covered  area near  t h e  Coquihalla R i v e r  up-slope 
(no r thward )  t o  t h e  limit of t h e  mineral claims of Borde r  Resources  Ltd., a 
d i s t ance  of o v e r  t w o  kilometres (F igu re  4) .  T h e  ultramafic complex i s  ap- 
proximately one  kilometre in  width,  b u t  i t  should b e  emphasized t h a t  a 
s ign i f icant  port ion of i t  i s  composed of diorit ic material. Earlier field 
work b y  t h e  writer (1971) sugges t ed  t h a t  about  50 percent  of t h e  complex 
was composed of dior i te ,  b u t  more recent  field s tud ie s  (1981) indicate a 
smaller dior i te  component of p e r h a p s  30 percent .  T h e  problem is difficult 
to resolve more precisely because  of (a )  t h e  p re sence  of extens ive  over-  
b u r d e n  and  ( b )  access difficult ies of t h e  te r ra in .  

Regard less  of t h e  e x t e n t  of t h e  dior i te  component,  i t  i s  clear t h a t  
surface- indicated r e s e r v e s  of ultramafic rock grading  0.2 percent  nickel 
o r  h ighe r  are immense. T h e  economics of a mining operation are more de- 
p e n d e n t  on t h e  development of a low-cost metallurgical p rocess  t o  treat 
t h e  nickel-bearing rock than  t h e y  are on  proving t h e  ex is tence  of an ad- 
dit ional h u n d r e d  million tonnes  or so of r e s e r v e s  a t  t hese  grades .  

T h e  Coquihalla ultramafics are unusual  in t h a t  nickel su lphide  
(mainly pent landi te)  i s  p r e s e n t  in virtually all samples,  albeit of ten in 
v e r y  small amounts. Previous exploration work on t h e  p rope r ty  b y  t h e  
p r e s e n t  wr i te r  was or iented toward t h e  s ea rch  for evidence of su lphide  

2 zoning within t h e  ultramafics. Several  hundred  s u r f a c e  samples failed to 
indica te  suff ic ient  variation in  e i t h e r  su lphide  or total  rock nickel to  focus 
a t ten t ion  on a n y  one  t a r g e t  a r e a  fo r  follow-up work. 

With t h e  increased  likelihood of a feasible metallurgical t reatment  for 
t h e  Coquihalla ultramafics being developed (Section 5.01, i t  seems logical 
to ex tend  explorat ion e f fo r t s  to locate h ighe r  g r a d e  nickel su lphide  zones 
within t h e  complex. Such ef for t s  should now b e  d i rec ted  t o  possible sub-  
s u r f a c e  t a r g e t  areas u n d e r  s u r f a c e  showings or dr i f t -covered a reas  using 
g r o u n d  geophysical  exploration methods (see Section 7.0). 
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7.0 CONCLUSIONS 

The Coquihalla mineral claims of Border Resources Ltd. are located 
i n  southwestern B r i t i s h  Columbia 16 kilometres east of the  town of Hope. 
The claims are under la in by an ultramafic complex consisting of serpentin- 
ized dunites, per idot i tes and pyroxenites plus diorite. The ultramafic 
complex appears to have been emplaced in the solid state as a series of 
faul t  slices. The nickel  content of the ultramafic rocks averages about 
0.22 percent. The nickel  sulphide pentlandite i s  present in  v i r tua l ly  al l  
samples and appears t o  account for  a signif icant p a r t  o f  the  total rock 
nickel. 

A program o f  work i s  recommended in  the  following section having 
the  objective o f  out l in ing a specific zone w i th in  the  ultramafic complex in 
which: 

(a) 

(b )  
the  form o f  recoverable sulphide. 

(c )  
grades so f a r  found to  b e  present on the property.  

( d )  
operation. 

l i t t le  or n o  d ior i te  i s  present to  di lute grade. 

the total  rock nickel  content of the rocks i s  largely present in 

the nickel  grade i s  a t  or above the  higher end of the  range of 

suf f ic ient  tonnages are present t o  sustain a large scale mining 

7.1 Recommendations 

The following recommended development work on the Coquihalla 
mineral claims o f  Border  Resources Ltd. comprises a two-stage program in 
which successful resul ts  are required in  the  f i r s t  stage in  order  to  jus t i f y  
proceeding with the  second stage program. 

Staqe 1 

(a) Boundary Survey 

Because the Border  Resources claims 
are bounded by those of other mining 
companies such as Aquarius Resources 
Ltd., wi th  the mutual boundaries pas- 
sing close to some zones of interest, a 
boundary survey of the  subject claims 
should be implemented. 

Estimates cost: $ 8,000 
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( b )  Geophysical Program 

A pu l se  EM s u r v e y  ove r  t h e  p r o p e r t y  
des igned  t o  p robe  for deepe r  zones  
conta in ing  above ave rage  concentra-  
t i ons  of sulphides .  T h e  t a rge t  dep th  
should  b e  75 metres. 

Line cu t t i ng  
In st rumen t s u r v e y  
In te rpre ta t ion  and  r epor t  

(c) Program Management 

S t a g e  2 

( a )  Diamond Drilling 

Diamond dril l ing of geophysical t a r g e t s  
d i scovered  in  S tage  1. Assume t h r e e  
t a r g e t s  with t h r e e  150 metre holes as- 
s igned  t o  each: 

9 150 metre holes @ $75/m 
Mobilization cos t s  
Helicopter 20 hour s  @ $500 

5,000 
15,000 

4,000 

2,000 34,000 

$101,250 
4,000 

10,000 

(b )  Assaying 

Nickel a n d  Cobalt a s says  as required.  3,500 

(c) Management, Consulting 
Geological supervis ion 25 d a y s  @ $450 
In t e rp re t a t ion  and  r epor t  8,000 138,000 

Total  $172,000 

11,250 

_____--- _______- 

Respectfully submit ted b y ,  
DOLMAGE CAMPBELL & ASSOC. (1975) LTD. 

., P.Eng. 



STATEMENT OF COSTS 

Coquihalla Property 

Geological Report and outline of 
1984 Exploration Programme 

Report Preparation (4a days @ $450./day) = $1875.00 

4.28 

180.00 

90.00 

Materials and supplies (reprographics) = 49.25 

TOTAL : $2198.53 

- Communications (BC Te1.- Aug.29) - 

Draughting (9 hrs. X $20./hr.) - 

Typing (6 hrs. X $15./hr.) - 

- 

- 

Respectfully submitted by, 
DOLMAGE CAMPBELL & ASSOC. (1975) LTD. 
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8.0 CERTIFICATE 

I ,  Joseph  A. Chamberlain of Maple Bay, B.C., d o  he reby  ce r t i fy  
that :  

I a m  a consul t ing geological engineer .  

I a m  a g r a d u a t e  of t h e  University of Bri t ish Columbia, (19551, and  
of Harvard  Universi ty ,  (M.A., Ph.D., i n  S t ruc tu ra l  and  Economic 
Geology, 1957, 1958). 

I am a registered Professional Engineer  of t h e  province of Bri t ish 
Columbia. 

From 1952 until  t h e  p re sen t ,  I have  been  engaged  in  regional geo- 
logical s tud ie s ,  mining and  mining explorat ion,  engineer ing geology, 
a n d  geological research  for var ious companies and  government in- 
s t i tu t ions  on a world-wide basis. I w a s  Geologist and  Research 
Scient is t  for t h e  Geological Su rvey  of Canada fo r  nine y e a r s  special- 
izing on t h e  geology of nickel, coppe r  and  uranium. 

Th i s  r epor t  i s  based on resu l t s  of personal  examinations of t h e  
Coquihalla Ultramafic Complex a s  well as on mineralographic s tud ie s  
of samples f r o m  t h e  subject  proper ty .  

I have not  received,  no r  d o  I expec t  t o  receive,  a n y  in t e re s t ,  
d i rec t ly  or indirect ly  in t h e  Borde r  Resources  Ltd. p roper t ies  des-  
c r ibed  herein.  

Respectfully submit ted,  

Vancouver ,  Canada  






