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SUMMARY AND CONCLLEIONS 

The  Lupus 1 ,  3 ,  4 ,  5 ,  6 mineral  c la ims a r e  under option t o  Pan  World 

Ventures Inc. f rom Proquest  Resource Corporation. The  c la ims consist  of 72  units  

located in t h e  Nanaimo Mining Division (NTS 92F/14E). The property i s  s i tuated 

15.7 kilometres northwest of Courtenay and is  accessible by road. 

A sequence of Upper Triassic Karmutsen basic volcanics which is  

unconformably overlain by Upper Cretaceous  sandstones and si l tstones of t h e  

Nanaimo group underlies t h e  property. This succession is  intruded by Ter t iary  

daci  te porphyries. 

Gold mineralization on t h e  c la ims is  located in several  areas. A t  

t h e  Lake Zone a vein system occurs  in Upper Triassic volcanics. Chip samples 

across  t h e  sulphide-rich core  of t h e  vein assay up t o  2.700 o d t o n  Au, 5.70 oz/ ton 

Ag, 5.98% Zn, 5.74% As, 0.45% Pb  and 0.96% Cu. Nanaimo group s e d i m e n t s . a t  

t h e  Creek Zone host sulphide-bearing breccia  veins. Samples  of t h e  breccia  

veins assay up t o  0.131 oz/ ton Au, 4.22 oz/ ton Ag, 4.94% As, 2.10% Pb, 1.61% Zn 

and 0.54% Cu. A t  t h e  "Road" occurrence a grab sample f rom a sulphide-vein in 

Karmutsen volcanics assayed 0.640 oz/ton Au, 0.90 oz/ton Ag and 0.66% Cu. 

During July 1986, grids (27.9 km) were established and l ines (7.1 

km) c u t ,  soil (1190 samples) and induced polarization surveys (4.9 km) were 

undertaken and as well mineral showings were sampled. The  object  of th is  work 

was t o  t e s t  for  geochemical  and geophysical evidence of l a te ra l  and down dip 

extensions of t h e  su r face  showings. 

Results  of exploration indicate t h a t  t h e  Lake Zone has t h e  

geophysical expression of a gently,  northeasterly dipping, highly polarizable body. 



The  geophysical anomaly associated with t h e  Lake Zone i s  open t o  t h e  north and 

south. The Creek Zone is  outlined by co-incident arsenic-gold anomalies as well 

a s  a steep-dipping geophysical anomaly t h a t  i s  open t o  t h e  east. In addition, soil 

sampling and prospecting has  outlined several  gold anomalies on o ther  p a r t s  of t h e  

claims. 

A program of fu r the r  exploration work is strongly recommended t o  

continue t h e  evaluation of t h e  known gold-bearing zones  and a r e a s  of anomalous 

gold geochemistry. 



PROPERTY LOCATION MAP 



INTRODUCTION 

Location 

The  property i s  located 15.7 kilometres northwest of Courtenay in 
0 

t h e  Nanaimo Mining Division (NTS 92F/l4E).  Centered at la t i tude 49 46'N and 
0 

longitude 125 10IW, t h e  c la ims cover  t h e  north end of Wolf Lake. 

Access 

Excellent  access is provided by Crown Fores t  Industries Ltd's 

logging roads, f rom t h e  Courtenay a r e a ,  which cross  t h e  property as well as pass 

within a f e w  f e e t  of each showing. 

Previous Work 

Considerable exploration work was carried o u t  in t h e  vicinity of t h e  

Lupus c la ims at  Mt. Washington in t h e  1950's. This work led t o  l imited production 

of Cu, Au and Ag from high g rade  lodes associated with Ter t iary  intrusives. 

During a two  and a half year period between 1965 and 1967 377,639 tons of o re  

were  milled t o  yield 4,128 o z  of Au, 224,570 o z  of Ag and 7,592,186 pounds of Cu. 

In t h e  l a t e  1960's and ear ly  1970's various companies explored t h e  

old workings. An intense program was conducted by Imperial  Oil Limited fo r  

porphyry copper deposits, resulting in t h e  definition of reserves reported at 

610,000 tons averaging 1.4% Cu, 0.015 o z / t  Au and 1.20 o z / t  Ag. More 



recently B e t t e r  Resources Ltd. has optioned the  Mt. Washington copper 

properties, acquired additional ground and carr ied o u t  exploration specifically fo r  

"epithermal gold deposits" associated with t h e  Ter t iary  intrusive complex of t h e  

area. 

In 1985, Proquest  optioned t h e  Lupus c la ims t o  Homestake Mineral 

Development Company. Homestake conducted a brief evaluation of t h e  ground 

before relinquishing t h e  option (Harrap,  1986). 

Physiography 

The c la ims a r e  fores ted with second growth timber. Terra in  is  

relatively subdued over most of t h e  group with elevations ranging f rom 100 t o  500 

m e t r e s  above sea  level. The  property is  in a n  a r e a  t h a t  is no t  as environmentally 

sensit ive t o  recreat ional  use as M t. Washington proper. Suff ic ient  wa te r  and 

t imber  occur  in most a r e a s  of t h e  property t o  m e e t  exploration needs. A power 

line passes close t o  t h e  east boundary. 



PROPERTY 

The  c la ims (Figure 2 ) ,  owned by Proquest  Resource Corporation and 

under option t o  Pan  World Ventures Inc., a r e  located in t h e  Nanaimo Mining 

Division (NTS 92F/14E) and consist of 72 units  in total. However, t h e  Lupus 3 

partly overlaps t h e  Batch 3 and Mink Claims and as a consequence t h a t  p a r t  of t h e  

Lupus 3 which Proquest  has t i t l e  t o  i s  no t  contiguous with t h e  o ther  Lupus c la ims 

and may only be  one unit  in area. The Lupus 4 claim overlaps t h e  Wolf claim. 

Fur thermore,  t h e  Lupus 3 claim and a portion of t h e  southwest corner  of t h e  Lupus 

1 c la im,  approximately 1 unit  in a rea ,  a r e  located in t h e  Mount Washington 

Mineral Lease. This lease  is  held by Canpac Minerals Ltd. The  lease  ent i t les  

Canpac t o  base  meta l  rights, however gold and silver r ights  reside with t h e  Crown 

and a r e  open t o  normal mineral c la im acquisition. The  wri ter  i s  therefore  of t h e  

opinion t h a t  Proquest  has  t h e  rights t o  gold and silver in t h a t  portion of Lupus 1 

and 3 covered by t h e  Mount Washington Mineral Lease and t h a t  Proquest  has  t h e  

rights t o  a l l  metal l ic  minerals in t h e  res t  of Lupus 1, 4, 5 and 6. 

Table 1 

Claim 

Lupus 1 

Lupus 3 

Lupus 4 

Lupus 5 

Lupus 6 

Units Record Number Expiry Date 

February 28, 1988 

March 13, 1987 

February 21, 1987 

April 6 ,  1988 

April 6 ,  1988 



C L A I M  L O C A T I O N  M A P  

Lupus Mineral Claims 

Proquest Resource Corporation 

Nanaimo Mining Division, B.C. 

NTS 92F/14E 

Scale 1:50,000 

Fieure 2. 



GEOLOGY 

The  Lupus c la ims a r e  s i tuated 8 ki lometres  east of Mt. Washington in 

the  southern p a r t  of t h e  Insular Tectonic  Belt: t h e  Vancouver Island Ranges. 

The  a r e a  is  underlain by a succession of gently northeasterly dipping Upper 

Triassic Karmutsen basic volcanics which a r e  unconformably overlain by Upper 

Cretaceous  Nanaimo Group sandstone and siltstone. This sequence i s  intruded by 

Ter t iary  quar tz  diori te and re la ted dac i t e  porphyries. Several  types of intrusive 

breccias  a r e  associated with t h e  Ter t iary  rocks (Carson,  1973). Air photographs 

indicate  a pronounced set of radial  and concentr ic  l ineaments  i s  cen te red  abou t  a 

point 3.5 kilometres east of Mt. Washington. Aeromagnet ic  d a t a  over p a r t  of t h e  

a r e a  indicates a magnetic high is  nearly coincident with t h e  c e n t r e  of t h e  f r a c t u r e  

pat tern ,  possibly suggesting t h a t  a n  unroofed pluton may b e  buried beneath  th is  

area. The  Mt. Washington intrusives may b e  expressions of th is  deeper  sea ted  

intrusion and may have been emplaced along zones  of weakness where concentr ic  

subsidence f rac tu res  developed as a result  of pulsating act iv i ty  of t h e  pa ren t  

magma. 

Detailed geological mapping of t h e  whole claim a r e a  has  no t  been 

carr ied o u t  at present. The  distribution of lithologies ( P l a t e  1) is  taken f rom 

Carson (1973), with lithologic descriptions as observed during t h e  course  of 

prospecting. 



Upper Triassic - Karmutsen Group 

A sequence of brownish weathering,  massive, basic t o  in te rmedia te  

volcanic flows underlies t h e  Lupus 1 claim. Massive flows a r e  dark green 

coloured, a m  ygdaloid basal t s  and andesites. A mygdules a r e  filled with 

chlori te,  quar tz ,  ca lc i t e  and epidote. Pr imary layering between flows i s  

diff icult  t o  discern. The  Karmutsen hosts gold-silver-zinc-arsenic-copper 

mineralization on Lupus 1,  exposed in veins in a quarry at t h e  north end of 

Wolf Lake. 

Upper Cretaceous - Nanaimo Group 

Nanaimo group sediments  unconformably overlie t h e  Karmutsen. 

On t h e  property exposures of t h e  Nanaimo consist  of sequences of thin- 

bedded, fine t o  medium grained brown weathering,  brown t o  grey coloured 

greywacke and interbedded siltstone. Nearly flay-lying, thin ( t o  10 c m )  

coa l  seams  and pebble conglomerate  lenses occur  in t h e  sect ion on t h e  Lupus 

4. Locally, near  con tac t s  with Ter t i a ry  intrusives, t h e  sediments  a r e  

pyrit ic,  hemat i t i c  and a l tered t o  clays. Gold mineralization at  t h e  Creek  

Showing is s i tuated in th is  sequence. The  thickness of t h e  Nanaimo group 

sediments on t h e  property is unknown. 

Tertiary - Mt. Washington Intrusives 

Grey weathering dac i t e  porphyry is  t h e  predominant Ter t i a ry  

lithology underlying t h e  claims. Daci te  consists of acicular hornblende 



phenocrysts ( t o  I c m  long, 15%) which exhibit  a vague alignment,  white 

subhedral feldspar phenocrysts ( t o  4 mm long, 10%) and r a r e  q u a r t z  e y e s  (1%) 

in a pale grey medium-grained ground mass of feldspar and quartz.  

Daci te  has  presumably intruded Nanaimo group sediments  on t h e  

Lupus c la ims as a large  laccoli th (Carson,  op.cit.). In general  t h e  dac i t e  is a 

res is tant  cliff forming unit: exposures commonly show well developed 

ver t ica l  joint s e t s  - possibly cooling-contraction joints. An unusual , 

recessive exposure of dac i t e  forms a dis t inct  orange gossan on t h e  east side 

of Wolf Lake and lies on s t r ike  with gold-bearing veins of t h e  Creek Showing. 

A t  t h e  gossan dac i t e  is sha t t e red  and contains disseminated pyrrhotite. 

Mafics a r e  chlori t ized and in some cases completely gone (sericitized?). 

Feldspars a r e  clouded and locally a l t e red  t o  clays. 



GEOCHEMISTRY 

Soil sampling on t h e  Lupus c la ims was conducted over  a to ta l  of 27.9 

ki lometres  of grid covering th ree  a r e a s  of interest .  In addition two  

reconnaissance soil lines were  sampled. A to ta l  of 1079 samples were  collected 

at 25 met re  intervals on flagged lines, spaced 100 m e t r e s  apar t .  T h e  soils were  

placed in numbered k ra f t  envelopes and delivered t o  Min-En Laboratories Ltd. in 

Vancouver. There ,  samples were dried, seived and analysed by ICP method fo r  

Ag, As, Cu, Mo, P b  and Zn. Gold was analysed f rom a 15 gram sample  by f i re  

assay with an  a t o m i c  absorption finish. 

Where possible, soil samples were col lected f rom t h e  B-horizon. 

This horizon is  moderately well developed over  most of the  a r e a s  sampled. Soils 

consist  of thin residual soils over  t h e  Lake Grid, with t h e  exception of t h e  valley 

bot tom on the  northern side where relat ively thick overburden is believed t o  be  

developed. Residual soils a r e  moderately well developed over most  of t h e  Creek 

Grid, however, some glacial  debris flanks t h e  grid area. Glacial debris i s  

believed t o  be  prevalent over most of t h e  West Grid. 

Histograms and probability graphs of soil d a t a  a r e  appended 

(Appendix A). An interpreta t ion of t h e  d a t a  in t e r m s  of background and 

anomalous categor ies  i s  tabula ted below (Table 2). 



Range 

Lake Grid 

Au 1 - 975 ppb 
Ag 0.1 - 3.4 pprn 
As 1 - 497 ppm 
Zn 6 - 944 ppm 
Cu 1 - 358 ppm 
Pb  1 - 95 ppm 
M o  1 - 1 1 p p m  

Table 2 

Interpretation of Soil Sample Data 

Creek Grid 

Au 1 - 370 ppb 
Ag 0.1 - 3.5 pprn 
As 1 - 2023 ppm 
Zn 10 - 581 pprn 
Cu 1 - 144 ppm 
Pb  1 - 832 ppm 
M o  1 - 1 0 p p m  

West Grid 

Au 1 - 188 ppb 
Ag 0.1 - 4.1 pprn 
As 1 - 109 ppm 
Zn 12 - 82 pprn 
Cu 6 - 1035 ppm 
Pb 1 - 4 5 p p m  
M o  1 - 111 ppm 

Background 

1 - 9 ppb 
0.1 - 2.0 pprn 

1 - 39 pprn 
6 - 149 pprn 
1 - 99 pprn 
1 - 34 pprn 
1 - 11 pprn 

1 - 9 ppb 
0.1 - 1.5 pprn 

1 - 20 pprn 
10 - 64 pprn 

1 - 64 pprn 
1 - 49 pprn 
1 - 10 pprn 

1 - 19 ppb 
0.1 - 1.9 pprn 

1 - 39 pprn 
12 - 82 pprn 
6 - 149 pprn 
1 - 45 pprn 
1 - 19 pprn 

Possibly 
Anomalous 

10 - 39 ppb 
2.1 - 2.4 pprn 

40 - 74 pprn 
150 - 224 pprn 
100 - 149 pprn 
35 - 49 pprn - 

10 - 39 ppb 
1.6 - 2.4 pprn 
21 - 74 pprn 
65 - 224 pprn 

65+ pprn 
50 - 74 pprn - 

20 - 39 ppb 
2.0 - 2.9 pprn 

40 - 74 pprn 
- 

150 - 199 pprn - 
20 - 29 pprn 

Anomalous 

40+ ppb 
2.5+ pprn 

75+ pprn 
225+ pprn 
150+ pprn 
50+ pprn - 

40+ ppb 
2.1+ pprn 

50+ pprn 
120+ pprn - 
75+ pprn - 

40+ ppb 
3.0+ pprn 
75+ pprn - 

200+ pprn - 
30+ pprn 



Results  of sampling fo r  t h e  Lake Grid do not outl ine a gold anomaly 

over t h e  Lake Zone proper. This i s  probably due in p a r t  t o  relat ively thick 

overburden accumulation in t h e  valley bot tom t h a t  is co-incident with t h e  

mineralized area. Anomalous arsenic  ( t o  344 ppm) and z inc  ( t o  257 ppm) values 

overlie t h e  geophysical extension of t h e  Lake Zone on line 990N, 725W t o  775W. 

Possibly anomalous gold values occur  along t h e  t rend of t h e  zone. Several  gold 

and arsenic anomalies a r e  sca t t e red  along t h e  north end of lines 1200W and l3OOW 

and may re f lec t  mineralization associated with an  extension of t h e  Lake Zone. 

Fill-in sampling between lines and sampling of soil horizons at depth is  

recommended t o  fu r the r  outl ine t h e  Lake Zone. 

A relatively strong gold anomaly (values t o  520 ppb) i s  associated 

with t h e  geophysical anomaly t h a t  diverges t o  t h e  west  along t h e  baseline f rom 

t h e  Lake Zone. Several  high gold values a r e  found on t h e  western p a r t  of t h e  grid 

in a r e a s  not  t e s ted  geophysically. Of no te  is a 46 ppb gold value at 1675W, 

1200N. This sample  re f l ec t s  mineralization (up t o  0.64 oz/ton Au) a t  t h e  "Road" 

occurrence - a small  sulphide-bearing vein located approximately 20 m e t r e s  nor th  

of th is  sample site. An isolated 510 ppb gold value occurs  on line 1200N 

approximately 125 m e t r e s  west  of t h e  "Road" occurrence and is  unexplained. 

T h e  highest gold value (975 ppb, line 900N, 1150W) is  associated with anomalous 

silver (3.0 ppm) and z inc  (293 ppm) in ad jacen t  samples as well as anomalous gold 

(74 ppb) on line 800N, 1125W. Fur the r  sampling and prospecting in th is  a r e a  i s  

warranted t o  determine t h e  source of these  values. 

Analytical  results  for  soils f rom t h e  Creek Grid a r e  dist inctly 

anomalous in arsenic  (values t o  2023 ppm) along t h e  baseline between lines lOOOE 

and l3OOE. Anomalous gold values ( t o  210 ppb) are e r r a t i c  in this interval. 

From line 1300E t o  1800E anomalous arsenic  ( t o  967 ppm) i s  associated with 

anomalous z inc  ( t o  558 ppm), lead ( t o  832 ppm), silver ( t o  3.4 ppm) and gold ( t o  



370 ppb) in t h e  interval  between 800s  and 850s. This suggests t h a t  

mineralization in t h e  Creek  Zone may extend at l eas t  400 m e t r e s  t o  t h e  east. 

Fur the r  lines t o  t h e  east of 1800E a r e  warranted t o  close off th is  anomalous zone. 

A s  well, detailed fill-in sampling and soil profiling between exist ing lines should 

be  undertaken t o  fu r the r  define t h e  zone. 

Results  of sampling t h e  W e s t  Grid outl ine high gold ( t o  155 ppb) on 

line l9OOW between 600s  and 675s  and on line l7OOW, 950s  and 1 100s. Follow-up 

of these anomalies i s  recommended. 

Two reconnaissance soil lines (L1 and L2, r e fe r  t o  P l a t e  1 )  were  

sampled. The object  of line L1, on t h e  Lupus 5, was to  determine if gold i s  

associated with a gossanous a r e a  in t h e  dac i t e  and t o  test t h e  zone along t h e  

c o n t a c t  of t h e  dac i t e  and Nanaimo group sediments. Results  of t h e  sampling 

indicate  a f e w  spotty arsenic  highs (values t o  220 ppm) occur  in t h e  a r e a ,  however 

gold values a r e  low (10 ppb or  less). Line L2 was run below a small  bluff of 

Nanaimo group sediments in which a rusty weathering quar tz  vein was located. 

The samples a r e  al l  relatively high in arsenic  (values t o  459 ppm) and copper ( t o  

539 ppm) with a high silver (7.5 ppm) and gold (100 ppb) value. Fur the r  sampling 

i s  warranted in this area. 



GEOPHYSICS 

An induced polarization and resistivity survey was conducted on t h e  

Lupus c la ims during t h e  period July 19 t o  23, 1986. The  survey was conducted by 

Pac i f i c  Geophysical Ltd. of Vancouver, B.C. A t  t h e  Lake Zone four  lines (2.8 

km) were  tes ted using a 50 m e t r e  in tere lect rode spacing and a 25 m e t r e  spacing in 

t h e  case  of one line. Testing at  t h e  Creek Zone was undertaken on th ree  lines 

(2.1 km) a t  25 m e t r e  in tere lect rode spacing and,  in t h e  case of one line, 50 m e t r e  

spacing. The  object  of th is  work was t o  determine if su r face  mineralization 

located at  t h e  Lake and Creek Zones could be de tec ted  with th is  technique and 

could be t r aced  along s t r ike  and t o  depth. Results  of the  work a r e  fully described 

in t h e  repor t  by Pac i f i c  Geophysical Ltd. (Appendix D). The  following is  a brief 

summary of Pacific 's  work. 

A dist inct  polarizable zone is associated with t h e  showing at t h e  

Lake Zone. The anomalous a r e a  is  northwesterly trending across  a l l  lines 

surveyed and appears  t o  dip gently t o  t h e  northeast. T o  t h e  south t h e  anomaly 

has  diminished in intensity,  possibly due t o  overburden effects.  T o  t h e  north a 

s t rong anomaly occurs  on t h e  l a s t  line. A second anomalous zone diverges t o  t h e  

west  f rom t h e  Lake Zone along t h e  base  line. This anomaly, while somewhat  less  

intense than t h a t  associated with t h e  Lake Zone proper, i s  co-incident with s t rong 

gold soil geochemistry on line 900N. 

Survey resul ts  over t h e  Creek Zone indicate  t h a t  a narrow steeply 

dipping polarizable zone  bi furcates  eas tward and is  st i l l  open at line 1400E. T h e  

anomalous zone is co-incident with t h e  known mineralization and high gold and 

arsenic  soil geochemistry. 

Fur the r  work on t h e  Lupus c la ims should include additional induced 

polarization/resistivity surveys t o  fu r the r  del ineate  and close t h e  anomalous 

zones associated with both t h e  Lake and Creek  Zones. A s  well coverage should 

be extended t o  t e s t  t h e  a r e a  around t h e  "Road" occurrence.  



MINERALIZATION 

T o  da te ,  two  zones of gold-bearing sulphide mineralization have 

been located on t h e  Lupus claims. In addition, several  mineral  occurrences  have 

been discovered. These  a r e  at  an  ear ly  s t a g e  of exploration. 

The Lake Zone, s i tuated by t h e  nor th  end of Wolf Lake on t h e  Lupus 

1 claim, is a new discovery. Gold, silver, zinc, arsenic  and copper 

mineralization was exposed in 1983 by Crown Fores t  Industries Ltd. during t h e  

course  of quarrying roadbed material. 

Trenching was conducted on behalf of Homestake Mineral 

Development Company by Amerlin in October  1985. Approximately 130 cubic  

m e t r e s  of mater ia l  were str ipped away  t o  expose a relatively open ant i formal  vein 
0 

surface  across  a s t r ike  length of 16 metres. T h e  s t ruc tu re  plunges 30 toward 
0 

080 and is associated with a parallel  joint s e t  which fo rms  a c rude  sheeting in t h e  

quarry walls. 

T h e  vein itself consists  of a narrow ( t o  9 c m )  sulphide-rich c o r e  t h a t  

i s  overlain by a narrow clayey zone (14 c m )  typically with broken sulphide-quartz 

material .  These zones a r e  enveloped in a dark grey t o  black a l tera t ion zone ( t o  

20 c m )  which grades  o u t  in to  a bleached pale grey t o  c reamy coloured envelope 

( t o  43 c m )  which, in turn,  grades  in to  unaltered dark green Karmutsen volcanics. 

The dark a l tera t ion envelope may contain carbon, chlor i te  o r  secondary biotite. 

The  bleached a l tera t ion envelope is  presumably a clay a l t e red  o r  carbonat ized 

zone. Sulphide-rich vein mater ia l  consists  of coarse  pyrite and black t o  dark 

bluish sphaleri te,  fine-grained arsenopyrite,  r a re  galena and chalcopyrite. A 

c rude  layering of sulphide minerals in discernable. Vugs lined with quar tz  and 



sulphide crystals ,  some encrusted with dolomite,  a r e  relatively common. 

Altered wall rock f ragments  a r e  not  uncommon in t h e  vein. Thin ( t o  3 c m )  

quartz-sulphide (FeS -ZnS-FeAS) str ingers extend in to  t h e  a l tera t ion zones  and 
2 

a r e  typically oriented parallel  t o  t h e  main vein. Locally t h e  dark a l tera t ion 

envelope above t h e  vein is breccia ted such t h a t  angular f ragments  a r e  e i the r  

supporting themselves o r  a r e  locally supported by a matrix of coarse  quar tz  and 

sulphides. 

During t h e  July 1986 program, a to ta l  of 6 samples were  taken 

across  vein and associated rock (Figure 3). The  results  of th is  sampling a r e  

tabula ted below, sample descriptions and raw d a t a  a r e  appended. 

Table 3 

Assays - Lake Zone 

Width 
Samples (cm) 

Samples 86098 t o  86099 a r e  continuous chip samples across  t h e  

footwall  a l tera t ion envelope and sulphide-rich vein. In th is  in terval  t h e  sulphide 

c o r e  is  9 c m  thick (86099). Sample 860910 is  taken across  a 50 c m  interval  

containing both l ight and dark a l tera t ion types  in t h e  hanging wall. Assays of 

samples 8609 1 1 and 8609 12, taken across  a thicker zone of hanging wall a l tera t ion 



EXPLANATION 
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and weighted together  yield values of 0.180 o d t o n  Au, 0.686 oz/ ton Ag, 0.86% 

As, 2.48% Zn and 0.16% Cu across  132 cm. A weighted average of bes t  hanging 

wall mater ia l  (8609 1 1,  8609 12) together  with t h e  sulphide vein (86099) suggests 

t h a t  values in t h e  order of 0.341 oz/ton Au, 1.006 oz/ton Ag, 1.17% As, 2.70% Zn 

and 0.21% Cu may be  obtainable over intervals of up t o  1.41 metres.  

The na tu re  of t h e  a l tera t ion,  habi t  and type of mineralization at t h e  

Lake Showing suggests t h a t  i t  has t h e  potential  of being a n  exceptional,  high- 

grade vein structure.  Fur the r  work is strongly recommended t o  test th is  zone. 

T h e  Creek Zone located on t h e  Lupus 6 claim at t h e  south end of 

Consti tution Hill was apparently previously s taked,  but  the re  a r e  no wri t ten  

records of mineralization being found in th is  area. Mineralization extends  along 

a poorly exposed zone for  approximately 200 m e t r e s  (Figure 4) and occurs  in 

narrow breccia  veins (up t o  20 c m  wide) and on f r a c t u r e  and shear  surfaces. 

Breccia  vein mater ia l  consists  of si l tstone and sandstone f ragments  in a matr ix  of 

f ine  t o  medium-grained pyrite and arsenopyrite,  clay,  realgar(?) and coarse  white 

calcite.  Some breccia-types contain black sphaleri te as d o  veins at t h e  eas te rn  

edge of t h e  Creek Showing area. The mineralized veins exposed in t h e  c reek  a r e  

somewhat irregular in a t t i tude ,  but  t rend approximately eas t -nor theaster ly  and 

have s t e e p  northerly dips. Alteration of wallrock is  variable and locally in tense  

producing a bleached, f ractured rock t h a t  i s  locally anomalous in Au and As. 

Following t h e  vein trend t o  t h e  west  the re  is very l i t t l e  exposure until a dist inct  

orange soil gossan is  reached on t h e  edge  of Wolf Lake. Exposures of a l t e red  and 

sha t t e red  dac i t e  containing disseminated pyrrhoti te occur  adjacent  t o  t h e  gossan. 

Chip samples across  veins and shear zones  in t h e  Creek  Zone a r e  

tabula ted below: 
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Table 4 

Assays - Creek Zone 

Width Au Ag Zn Pb As Cu 
Samples (cm) oz/ ton oz/ ton % % % % 

8609 1 6 0.036 2.32 3.14 6.38 1.54 0.22 
86092 115 0.020 1 .OO 0.46 2.07 1.60 0.03 
86093 25 0.00 1 0.13 0.12 0.05 0.25 0.0 1 
86094 F loa t  0.0 11 0.07 0.36 4.40 0.1 1 0.20 
89095 2 0 0.131 4.22 4.94 1.61 2.10 0.54 
86096 22 0.168 0.39 5.03 0.0 1 0.08 0.06 

Fur ther  mineralization was noted during t h e  course  of prospecting 

on t h e  Lupus 1 and 4 claims. A t  t h e  "Road" occurrence a narrow ( t o  6 c m )  gently 

northeasterly dipping pyrite-chalcopyrite bearing quar tz  vein is s i tuated beside a n  

old logging road ( r e f e r  t o  P l a t e  1). A grab  sample (860918) of vein rubble f rom 

this  occurrence assayed 0.640 oz/ton Au, 0.90 oz/ton Ag and 0.66% Cu. A 

bleached a l tera t ion envelope is  associated with t h e  vein. In th is  r espec t  t h e  vein 

has some similari t ies t o  t h e  Lake Zone. A narrow ( t o  5 c m )  presumably ver t ica l ,  

westerly trending pyrite-arsenopyrite-quartz vein is located in Nanaimo group 

sediments  a t  t h e  "Cliff" occurrence. A grab  sample  (860914, P l a t e  1 )  of vein 

rubble assayed: 0.46 o d t o n  Ag, 0.003 oz/ton Au, 0.52% A s  and 0.13% Cu. 

Sediments  around t h e  vein a r e  locally pyrit ic and bleached. 

In t h e  c reek  at t h e  boundary of t h e  Lupus 3 and 4 c la ims a well- 

developed stockwork of narrow ( t o  2 cm)  quar tz  veinlets c u t s  Karmutsen 

volcanics. Soil sampling in th is  a r e a  has  outlined several  a r e a s  anomalous in 

gold. Fur ther  work should be  di rected t o  determining if a gold-bearing zone 

exis ts  within t h e  stockwork system. 



RECOMMENDATIONS 

A program of fu r the r  exploration work is warranted and strongly 

recommended t o  test t h e  known mineralization on t h e  Lupus claims. Such a 

program should include: 

- fill-in and expansion of soil geochemistry at  t h e  Lake and Creek  

Grids 

- fu r the r  induced polarization/resistivity surveys t o  del imit  and def ine  

mineralization at t h e  Lake and Creek Zones 

- initial exploratory diamond drilling of t h e  Lake and Creek  Zones 

- detailed geological mapping of grid areas. 

Respectfully submitted,  

AMERLIN EXPLORATION SERVICES LTD. 

Carl C.  Verley 

Vancouver, B.C. 

July 31,  1986 
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ASSAY AND ANALYTICAL DATA 

ROCK SAMPLE DESCRIPTIONS 

Sample Description 

CREEK ZONE 

86091 Chip sample across 7 c m  wide sulphide vein in 
Nanaimo group sediments  

86092 Continuous chip sample across 115 c m  wide shear 
zone in Nanaimo group sediments  

86093 Continuous chip sample across 25 c m  wide shear 
zone in Nanaimo group sediments 

86094 Chips of mineralized breccia  vein f loat  located 
on bank of c reek  gully 

86095 Chips across  a 20 c m  wide breccia vein in Nanaimo 
group sediments  

86096 Chips across  22 c m  wide sulphide-rich vein in 
Nanaimo group sediments 

LAKE ZONE 

Chip sample across  23 c m  wide l ight grey a l tera t ion 
envelope in footwall  t o  t h e  vein in Karmutsen 
volcanics 

Chips across 18 c m  wide dark a l tera t ion envelope 
in footwall t o  vein in Karmutsen volcanics. 
86098 overlies and is  contiguous with 86097. 

Chip across  9 c m  sulphide-rich vein in Karmutsen 
volcanics. 86099 overlies and is contiguous 
with 86098. 

Chips across  50 c m  wide zone in t h e  hanging wall 
t o  vein. Sample interval  contains 35 c m  of dark 
a l tera t ion envelope and 15 c m  of light a l tera t ion 
envelope in Karmutsen volcanics 

Chips across  42 c m  of dark a l tera t ion envelope 
in hanging wall t o  vein 

Chips across  90 c m  of light a l tera t ion envelope 
in hanging wall. 860912 overlies and is  
contiguous with 8609 1 1. 

Chips of pyrit ic sandstone (Nanaimo) Lupus 4 claim 
Chips of quar tz  vein rubble, "cliff" occurrence 
Chips of realgar-bearing carbonate  vein f rom t h e  

Wolf claim 
Chips of carbonate  vein f rom t h e  Wolf claim 
Chips of pyrrhotite-bearing Karmutsen volcanics 

f rom old t rench,  Wolf claim 
Chips of sulphide-bearing vein rubble f rom 

"Road" occurrence 
Chips of bleached Karmutsen volcanic f ootwall 

t o  860918 

Reference 

Figure 4 

11 

11 

11 

I1 

11 

Figure 3 
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?CME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JULY 29 1986 
152 E.HASTINGS ST.VANCOUVER B.C. V6A 1Rb 

PHONE 253-3158 TELEX 0 4 - 5 3 1 2 4  DATE REPORT HAILED: 

CSSSAY CERTIFICATE 

AME&LIN EXPLORATION F ILE  # 86- 1 7 0 7 A  F'AGE 1 

SAMPLE# Cu F'b Z n  A p t *  nu** A s  
% % % O Z / T  O Z / T  . i /. 



,500 GRAH SAHPLE I S  DIGESTED WITH 3ML 3-1-7 HCL-HN03-H20 AT 95 DE6. C FOR ONE HOUR AND I S  DILUTED TO 10 ItL WITH WATER. 
THIS LEACH I S  PARTIAL FOR llN.FE.CA.P.CR.#G, BA.TI.BBALLNAAKY,HnSII Z R C E S N Y N  AND TA. AU DETECTION L I f l I T  BY I C P  I S  3 PPH. 
- SAflPLE TYPE: ROCK CHIPS AU t ANALYSIS BY FAtAA FROH 10 GRAll SAHPLE. 

ASSAYER: j+.DEAN TOYE* CERTIFIED B.C. ASSAYER. 

SAMPLE# Cu F'b Z n  A 9  A s  Gut* 
F'F'M F'PM F'F'M F'F'M F'F'M F'F'B 

J 

%HE ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JULY 29 1986 
152 E.HASTINGS ST.VANCOUVER B.C. V6A 1R6 
PHONE 253-3158 DATA LINE 251-1011 DATE REPORT MAILED: 

GEOCHEMICFIL ICP ANALYSIS 

STl j  C/FA-CSU 57 42 134 6.8 41 c: - 
.J (-1 



5DHPANY: TERRANE RESOURCE MN66EfENT fllN-EN LbES I C P  REPORT MCT:6ED27) P M E  1 OF 1 

PROJECT NO: 8609 LUPUS 705 WEST 15TH ST., NORTH VRNGOUVER, L C ,  V?f! 1T2 F tLE NO: 6-534SIP1+2 

ATTENTION: C. J ,  WESTERHAN!C, VERLEY (604)980-5814 OR 1604!988-4524 * TYPE SOIL GEQCHE?! * OflTE: flU6UST 2 .  1986 

iVALUES I N  PPH ! A6 llS CU NO PP ZN BU-PPB 
LbQOH 5001 N/S 
LbOON 5251 ,I 1 10 9 36 4 4 3 
LbQON 550W .1 1 1 8 30 24 2 
LCOON 5751 .1 1 2? 7 40 65 2 

LbOON 12251 1.3 1 47 1 2 0 56 2 
LbO0N 1250W 1.1 1 9 1 b 24 1 -, 



COHFANY: TERRANE RESOURCE flAN66EHENT HIN-EN LAPS ICP REPORT (flCT:6E027) PAGE 1 OF 1 

PROJECT NO! 6609 LUPUS 705 WEST 15TH ST,! NORTH VANCOUVER! E,L V7H 112 FILE NO: 6-534SIP3t4 

ATTMTION: C. 3 .  WESTERHANK. VERLEY (604)900-5614 OR (604)988-4524 * TYPE SOIL GEOCHEH t DATE:AUGUST 2, 1986 
----------~------------------------------------------------------------------------------------------------------------*----- 

!VALUES I N  PPH I 66 AS CU no PB ZN AU-PPB 
L70ON 1175W 1.4 1 101 1 15 4 3 2 
L700H l2OOW 1.7 1 83 1 9 4 6 1 
L7OON 1225W 1.8 i 127 1 17 54 5 
L7OON 1250W 1.7 1 108 1 6 54 1 
L700N 1275W 1,4 1 4 2  1 5 56 1 
L7WN 1300W 401 1.4 59 80 1 9 98 8 
LBOirN 500H .5 1 30 2 16 44 2 
L ~ M N  SEW .1 1 24 7 29 62 1 
L800N 5508 . 4  1 23 7 25 53 1 



b 

CORPANY: TERRARE RESOURCE IANAGEMENT HIN-EN LABS ICP REPORT (BCT:§E027! P66E I OF 1 

PROJECT NO: 8669 LUPUS 705 WEST 1 5 1 ~  ST,, NORTH VANCOUVER, LC, VM 1 ~ 2  F lLE NO: 6-534SIPShb 



CDHPAWY: TERRANE RESOURCE NAHAGENENT !IN-EN LABS I C P  REPORT (RCT:6E027) PR6E 1 OF 1 

PROJECT NO: 8609 LUPUS 705 WEST 15TH ST,, NORTH VflNCOUVER, LC, V7P! 112 FILE NO: 6-534SIP74 
ATTENTION: C. J .  WESTERHAN/C. VERLEY (b04) 980-5814 OH (604)908-4524 * TYPE SOIL 6EOCHEH * DATE:kUGUST 2 1986 
(VRLUES IN PPH A6 AS CU NO PI! N AU-PPE 
LlOOON 130OW 1.7 1 89 1 9 41 3 
LlOOON 132511 1.6 1 68 1 10 3b 1 
L 1 OOON 1350H 1.5 1 133 1 8 54 2 
LlOOON 1375U 1.3 1 39 1 26 54 1 
L1000N 1400W 1. B 1 33 1 f 40 3 
LlOOON1425140R 2.1 1 114 1 4 64 1 
L10OON 145OW 3.4 1 34 1 

-. -, 
S 44 J 

LlOOON 14751 1.8 1 110 1 9 52 2 
LlDOON 1500U 2.4 3 23 1 12 36 I 

Ll0OON 15751 1.6 1 84 1 18 50 2 
LlOOON lbO0W 1.8 1 70 1 3 53 1 
LlOOON1625140tl 2.0 1 62 1 1 48 1 
LlOOON 1650W 1.8 1 122 1 22 50 5 
LlOOON 1 67511 1.8 1 25 1 1 29 3 
LlOOON 17001 2.0 1 54 1 16 39 2 
LICNON 17251 404 1.9 1 115 1 9 44 1 
LlOOON 1750W 2.1 1 103 1 13 68 2 
LlOOON 17751 1.8 2 26 f 5 32 1 
LlOOON l800U 40tl 1.9 1 134 1 12 52 I 
LlOQQN 18251 2.1 1 93 1 6 40 2 
LlOOON 1850W 1.6 1 98 1 6 49 2 
LlOOON 18751 1.9 1 183 1 17 4 8 1 
LlOOON 190011 1 142 1 7 54 2 

--------------------_______________________I-5______________- !:? ---------------------------------------------------------------------------------------------------- 
LllOON 500W 1.1 1 38 1 15 44 I 
Ll 1 OOH 5251 40R 1.0 1 63 1 1 1  47 1 
LllOON 5501 1.0 1 5Q 1 35 70 1 
Ll l0OY 575M 1.7 1 83 1 20 6 1 3 

L 1 f DON b5?# 1.4 72 92 1 9 30 1 1  
L 11 OON 6751 40H 1.4 1 102 1 21 4 4 9 
LllOOM 70011 1.6 1 41 1 18 36 15 
L 1 1  OON 7251 1.5 1 63 1 23 57 7 
L 1 lOON 750W 408 1.4 1 68 1 12 5b 12 
Ll lOON 7751 1.8 1 70 1 9 C5 5 
LllOON SOOW 1.5 41 28 1 19 42 2 
LllOON 82511 2.1 23 8 1 1 7 42 13 
LllOON 85OU 1.7 J 97 1 26 61 1 
Ll lO0H 875W 40H 1.1 1 43 1 13 46 2 
LllOON 9001 1.4 1 37 1 5 32 4 
Lll0ON 9251 1.0 4 9 1 17 12 8 
L 1 1  OON 950W 1.2 f 133 1 1 34 1 

LllOON 10251 1.4 1 44 1 1 1  57 1 
LllOON 105OW 1.6 1 92 1 18 67 4 
Lll0ON 107511 1.5 1 30 1 16 59 15 

LllOOH 1150W 1.4 I 99 1 2 1 4B 17 
LllOOM 1175W 1.7 1 45 1 1 1  27 4 
Ll lOON 1200W 1.8 1 58 1 2 1 4 7 13 
LllOON 12251 1.6 22 68 1 24 6 1 5 
L 1 1 OON 1250W 1.5 1 20 1 8 26 4 
LllOON 12751 1.8 1 43 1 3 33 5 
Lll0ON 13001 2.1 1 128 1 4 32 3 
L12OON 5001 HIS 
LlZOON 5259 N/S ----------------------------------------------------------------------------------------------------------*------------------ 











COWPANY: TERRANE RESDURCE HANMEIIENT !!IN-EN LABS ICP REPORT tACT:6ED27) PAGE 1 OF 1 

PROJECT NO: 8609 LUPUS 7 0 5  #EST 15TH ST., NORTH VANCOUVER, E.C. V7H 172 FILE NU: 6-534S/P17+18 
ATTENTION: C.J. WESTERHANIC. VERLEY (604 3 980-5814 OR (604 1988-4524 * TYPE SOIL GEOCHEH * DLTE:AUSUST 2 ,  1986 

( V ~ L U E S  IN PPH I 46 AS cu no PP IN AU-PPB 
L1 25N 1.0 13 40 1 3 0 68 2 
L l  50N 404 .9 57 26 1 31 113 1 
L I  75N 1.3 139 38 1 33 86 2 
L1 lO0N 1.1 15 22 1 33 90 3 







I 

COYPAHY:  TERRME RESOURCE HANAGEHENT HIN-EN LABS I C P  REPORT (ACT:6EO27) PAGE 1 OF 1 

PROJECT NO; 8609 LUPUS 705 WEST 15TH ST., NORTH VANCOUVER, H.C. V7H 172 FILE NO: 6-539S/P2? 
RTTENTION: C. J ,  UESTERlfAHlC., VEhLEY 1604)?00-5814 OR Ib04)988-4524 t TYPE SOIL GEOCHEH * DATE:AUGUST 2 1986 -----------------------------------------------------------------------------------------------------------------------L----- 

(V6LUES IN PPR 86 AS CU 10 PB ZN BU-PPB 
L20QOU 3755 HIS 
L200OW 4005 4.1 78 1030 11 ?I 53 38 
L2000U 4255 1.4 65 35 8 16 18 5 
L200BY 4505 NIS 
LZOOOW 4755 NIS 
L2000W 500s 1.4 17 102 3 25 4 6 8 
L2100W 2505 .8 1 13 1 1 12 10 
L21QOW 2755 .5 22 80 2 23 40 11 
L2100W 3005 . 8 15 103 2 17 b 1 5 
L2100W 3255 .7 2 1 15 1 13 13 6 
L2100W 3505 MIS 
L2lOOW 3755 N/S 
L2100W 4005 HIS 
L2100W 4255 1.0 15 24 1 8 18 15 
L2100W 4505 1.0 14 42 1 2 14 19 
L2100W 4755 .7 29 54 5 2 7 39 14 
LZ 1 0 0 ~  500s . e 16 80 7 14 29 5 
L2200W 2505 .8 20 74 1 2 1 36 4 
L2200W 2755 HIS 
L2200W 300s .9 4 2 34 1 21 2 2 3 1 
L2200W 3255 .9 59 77 1 29 28 5 
L2200W 350s . B 12 110 1 16 50 12 
L2?00Y 375s .8 19 33 1 11 17 6 
L2200W 400s .5 14 114 3 17 49 7 
L??OOW 4255 1.0 20 129 5 21 67 5 
L2200H 4905 .4 18 108 1 24 48 12 
L2200W 475s 1.4 11 157 3 27 02 10 
L2200W 5005 .3 25 46 3 13 36 4 
L2300W 2505 40tl .8 9 2 1 6 9 I0 5 
L2300W 2755 .b 21 118 3 18 45 3 

29 74 e 23 L2300W 3005 .5 33 4 











CORPANY: TERRBNE RESflURCE !ANAEEflENT fill!-EN LAPS ICP REPORT 
PROJECT HO: @b09 LUPUS 7 0 5  WEST 15TH ST.. NORTH VANCOUVER. R.C.  V7tl  1T2 

IACT;6E027) PA6E 1 OF I 
FILE HO: b-534SIP31t32 

PITTENTION: C, J. WESTERHAN!C. VERLEY (6041980~5814 OR (6041988-4524 4 TYPE SOIL GEOCHEN * ULTE:LUEUST 1, 1986 
(VALUES IN PPH I 116 AS CU HO Pfl  I N  LU-PPB 
L1300E 13005 40# .b 3 26 4 22 4P 5 

L1400E 11255 MIS 
L1400E 11505 .b 10 23 5 27 33 1 
Ll40QE 11755 .6 1 24 8 24 53 1 
L1400E 12005 N I S  
L1400E 12255 .5 1 1 3 3 13 i 
L1400E 1250s - 3  1 23 5 20 41 1 
L1400E 12755 .5 1 10 8 14 34 2 
L1400E 13005 .8 5 17 8 19 37 1 

LlbOQE 5505 1.3 5 50 1 4 42 1 
LlbOOE 5755 .9 33 33 1 16 52 2 
L 1 600E 6005 1.5 13 53 i 3 44 2 
L 1 b00E 625s 1.5 78 43 5 22 9 1 3 
Ll b00E LSGS 1.4 33 46 1 7 57 1 
Ll b0OE 6755 .9 7 7 42 3 21 68 2 
Llb00E 7005 .1 15 9 7 23 73 2 
LlbOOE 7255 .b 2 1 35 2 17 51 3 

LlbODE 8005 -5 14 9 7 3 1 38 1 
L ~ ~ O O E  825s .5 84 59 a 161 445 1 
LlbDOE 8505 .8 1 41 2 13 87 2 

LlbOOE 9255 1.0 1 25 1 15 68 2 
LlbOOE 9505 .5 1 1  22 32 50 2 C 

LlbOOE 9755 .9 1 51 1 15 54 1 
Ll b00E 10005 1.0 1 67 1 . 10 56 1 
LlbOOE 10255 .9 1 25 3 13 64 2 





I
 ' r
 

L
 lo
. 

I
 

I
 

I I
 - - 19
 

Q
l
 W

 

I
 

I
 

I
 

c
~

lm
 

a
t

-
 

I
 

-1
 

Q
l-

 

I
 

I
 

I
 

I
 

I
 

'A
 I 

9
1

-
 

I
 

I I
 

v
l 
I%

 
m

IL
s
 

I
 

I
 

I 

&
.I-

 
f I
 

I
 

I
 

I
 

I I I
 

I 1 I
 I I I
 

I
 I 1 

8 
I
 

I 
I 

I
 

I 
I 

1 
I 

I 
I
 

I 
I
 

I 
I 

I 
I
 

I 
I
 

I 
I
 

I 
I
 



f GYPANY: TEHRANE RESUURCE HANAEEflENT MN-EN L M S  ICP REPORT (RCT:6E027) PMiE 1 OF 1 
PROJECT NO: LUPUS 8609 705 #EST 15TH ST.! NURTH VANCOUVER, 0.C. V7N IT2 FILE NO: 6-564SiPlt2 
ATTENTION: C. J, WESTERMAN _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  (604)980-5814 OR (b04!988-4524 i TYPE SOIL GEOCHEfl 4 DBTE:RUGUST 7, ----- 1986 

(VALUES JN P P I  J A6 AS EU ?I@ YB ZN 80-PPB 
1500W 500s .5 8 46 5 30 42 I 

1500W 10255 NIS 
15001 10505 HI5 
1500W 10755 1.0 30 88 3 1 2 r 25 
150M 11005 1.3 21 112 5 20 44 4 

114 27 50 15QQW 1 1255 1.2 22 7 3 



COtlPflNY; TERRANE RESOURCE HANA6EHENT NlN-EN LAPS ICP REPDRT (&CT:SE027) PA6E 1 OF 1 

PROJECT NO: LUPUS 8609 705 NEST 15TH ST., NORTH VANCOUVER, LC. V7!! 1T2 FILE NO: b-S64SIP3+4 
ATTENTION: C. J. WESTERHAN 
-----------------------------------------------------------------------------------------------------------------------L----- (604)780-5814 OR (604)988-4524 * TYPE SOIL GEOCHEH t DRTE:RUGUST 7, 1906 

(VALUES I N  PPH 1 A6 AS CU HO PE 1N AU-PPE 
1600W 9755 - 8  35 108 2 3 1 4 3 3 
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STATEMENT OF EXPENDITURES 

Personnel 

C.G. Verley - 20 days a t  $320/day $ 6,400.00 
C.J. Westerman - 5 days a t  $420/day 2,100.00 $ 8,500.00 

Assay and Analytical Costs 14,002.55 

Geophysical Surveys 7,000.00 

Soil Sampling and Grid Preparation 8,731 .OO 

Field Costs 

Accommodation 
Food 
Fuel 
Ferry 
Vehicle Rental - 13 days a t  $50/day 

Report Preparation 

Total 

The above costs were incurred in carrying out  the work program described in the 

at tached report. 

Carl C. Verley, F.c.A.c. 
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C L A I M  L O C A T I O N  M A P  

Lupus Mineral Claims 

Proquest Resource Corporation 

Nanaimo Mining Division, B.C. 

NTS 92F/14E 

Scale 1:50,000 

Figure 2. 



PART A REPORT 

1) Introduction 

An Induced P o l a r i z a t i o n  and R e s i s t i v i t y  Survey has been comple ted on t h e  

Lupus P rope r t y ,Nana imoMin ingD iv i s i on ,a t t he  r e q u e s t  o f  C h r i s  Wes tenan ,  Te r rane  

Resource Management Inc.. c o n s u l t a n t  t o  Pan World Ventures,  Inc .  

The p r o p e r t y  i s  l o c a t e d  a p p r o x i m a t e l y  16 k i l o m e t e r s  no r thwes t  o f  t h e  

comnuni ty  o f  Courtenay,B.C. Access i s  v i a  l o g g i n g  roads f rom t h e  Cour tenay area. 

P rev ious  work on t h e  p r o p e r t y  has i n c l u d e d  l i m i t e d  s o i l ,  s i l t  and rock  

samp l ing  i n  t h e  v i c i n i t y  o f  t w o g o l d  s h o w i n g s , i n i t i a l l y d i s c o v e r e d  b y p r o s p e c t i n g .  

One occur rence,  t h e  Lake Showing, has been t r e n c h e d  t o  expose a  r e l a t i v e l y  nar row 

( l e s s  t h a n  o n e m e t e r )  v e i n  o f  p y r i t e ,  s p h a l e r i t e ,  a r s e n o p y r i t e ,  and ga lena  c a r r y i n g  

h i g h  g o l d  values.  

O b j e c t i v e  o f  t h e  p r e s e n t  I P  and R e s i s t i v i t y  su rvey  was t o  d e t e r m i n e  i f  t h e  

m i n e r a l i z a t i o n  seen i n  t h e  showings would  y i e l d  r e c o g n i z a b l e  I P  and/or  R e s i s t i v i t y  

anomal i e s  . 
A Phoenix Model IPV-1 Induced P o l a r i z a t i o n  and R e s i s t i v i t y  r e c e i v e r  u n i t  

was u s e d , t o g e t h e r w i t h a  PhoenixModel  IPT-1 I P a n d R e s i s t i v i t y t r a n s m i t t e r p o w e r e d  

by  a  1  kw moto r -genera to r .  I P  e f f e c t s  were reco rded  as Percen t  Frequency E f f e c t s  

(P.F.E.) a t  o p e r a t i n g  f r e q u e n c i e s  o f  4.0 Hz and 0.25 Hz, w h i l e  apparen t  r e s i s t i v i t y  

va lues  were normal i z e d  i n  u n i t s  o f  ohm-meters. D i p o l e - d i p o l e  a r r a y  was u t i  1  i z e d  

t o m a k e  a l l  o f  t h e  measurements u s i n g  i n t e r e l e c t r o d e  d i s t a n c e s  o f  50 mete rs  and 25 

meters.  Four  d i p o l e  s e p a r a t i o n s  were reco rded  i n  e v e r y  case. 

F i e l d  work took  p l a c e  d u r i n g  t h e  p e r i o d  J u l y  19, 1986 t o  J u l y  25, 1986. 

i n i t i a l l y  under  t h e  s u p e r v i s i o n  o f  Paul A. C a r t w r i g h t ,  B.Sc., and t h e n  under t h e  

d i r e c t i o n o f  Michae l  J. Cormier.  B.Sc. C e r t i f i c a t e s  o f  q u a l i f i c a t i o n  a r e  i n c l u d e d  

i n  t h i s  r e p o r t .  



2)  Description o f  Claims 

The Lupus P r o p e r t y  c o n s i s t s  o f  t h e  f o l l o w i n g  c la ims ,  which a r e  a l s o  

i l l u s t r a t e d  i n  F i g u r e  2. 

Claim Units Record No. Expiry Date 

Lupus 1 20 

Lupus 3  8  

Lupus 4  16 

Lupus 5 16 

Lupus 6  12 

29 February  1988 

13 March 1987 

21 February  1987 

6  A p r i l  1988 

6  A p r i l  1988 

Proquest Resource Corp. i s  t h e  b e n e f i c i a l  owner o f  t h e  Lupus 1, 3. 4, 5. 6  

c la ims ,  which a r e  c u r r e n t l y  o p t i o n e d  t o  Pan Wor ld  Ventures, Inc .  

3) Description o f  Geology 

The f o l l o w i n g  g e o l o g i c a l  d e s c r i p t i o n  has been p r o v i d e d  by t h e  s t a f f  o f  

Amer l i n  E x p l o r a t i o n  S e r v i c e s  L td .  

"The Lupus c l a i m s  a r e  s i t u a t e d  8  k i l o m e t e r s  e a s t  o f  M t .  Washington i n  t h e  

sou thern  p a r t  o f  t h e  I n s u l a r  T e c t o n i c  B e l t :  t h e  Vancouver I s l a n d  Ranges. 

The area i s  u n d e r l a i n  by  a  success ion o f  g e n t l y  n o r t h e a s t e r l y  d i p p i n g  

Upper T r i a s s i c  K a n u t s e n  b a s i c  v o l c a n i c s  which a r e  unconformably o v e r l a i n  

by  Upper Cretaceous NanaimoGroup sandstone and s i l t s t o n e .  T h i s  sequence 

i s  i n t r u d e d  by T e r t i a r y  q u a r t z - d i o r i t e  and r e l a t e d  d a c i t e  p o r p h y r i e s .  

Severa l  t y p e s  o f  i n t r u s i v e b r e c c i a s  a r e  a s s o c i a t e d w i t h t h e  T e r t i a r y  rocks  

(Carson, 1973. G.S.C. Paper 72-44)." 

4 )  Presentation o f  Data 

The Induced P o l a r i z a t i o n  a n d R e s i s t i v i t y  r e s u l t s a r e s h o w n o n t h e  f o l l o w i n g  



data p l o t s - i n  t h e  manner d e ~ c r ~ b e d  i n  Par t  B  o f  t h i s  repo r t .  

Line E lec t rode  I n t e r v a l  Ikg. No. 

50 Meters 

50 Meters 

50 Meters 

25 Meters 

50 Meters 

25 Meters 

25 Meters 

50 Meters 

25 Meters 

Also enclosed w i t h  t h i s  r e p o r t  i s  Dwg. No. 1.P.P.-B-4148, a  1:10,000 sca le  

compi la t ion  p l a n  map which inc ludes t h e  Lake Gr id  and t h e  Creek Grid. The d e f i n i t e ,  

probable and poss ib le  Induced Po la r i za ton  anomal i e s  a r e  i nd i ca ted  by bars, i n  the  

manner shownonthe l egend ,on th i s  planmapas we11 ason  t h e d a t a  p lo t s .  Thesebars 

represent the  sur face p r o j e c t i o n  o f  the  anomalous zones as i n t e r p r e t e d  from the 

l o c a t i o n  o f  t h e  t r a n s m i t t e r  and rece i ve r  e lect rodes when t h e  anomalous values were 

measured. 

Since t h e  Induced P o l a r i z a t i o n  measurement i s  e s s e n t i a l l y  an averaging 

process, as a l l  the  p o t e n t i a l  methods, i t  i s  f requen t l y  d i f f i c u l t  t o  exac t l y  

p i n p o i n t  the  source o f  an anomaly. Ce r ta in l y ,  no anomaly can be loca ted w i t h  more 

accuracy than t h e  e lec t rode i n t e r v a l  length;  i .e., when us ing  a  50 meter e lec t rode 

i n t e r v a l ,  t h e  p o s i t i o n  o f  a  narrow su lph ide  body can on l y  be determined t o  l i e  

between two s t a t i o n s  50 meters apart. I n  order  t o  d e f i n i t e l y  loca te ,  and f u l l y  

evaluate a narrow, shal low source, i t  i s  necessary t o  use shor te r  e lec t rode 

i n t e r v a l s .  I n  o rder  t o  l o c a t e  sources a t  some depth. l a r g e r  e lec t rode i n t e r v a l  smust 

be used,wi th a  corresponding increase i n  the  u n c e r t a i n t i e s o f  loca t ion .  Therefore. 

wh i l e  t h e c e n t r e  o f  t h e  i nd i ca ted  anomaly probably corresponds f a i r l y  we l l  w i t h  t h e  

source, t h e  l e n g t h  o f  t h e  i nd i ca ted  anomaly along the l i n e  should not  be taken t o  



represent t h e  exact edges o f  t h e  anomalous mater ia l .  

The topographic, c l a i m  and g r i d  i n fo rma t ion  shown on Drawing No. 1.P.P.-B- 

4148 has been taken from maps made a v a i l  ab le by t h e  s t a f f  o f  Amerl i n  Exp lo ra t i on  

Services Ltd. 

5 1 Discussion o f  Resu l ts  

The present I P a n d R e s i s t i v i t y s u r v e y h a s  been c a r r i e d  out over two separate 

g r i ds -  t h e  'Lake Gr id '  and t h e  'Creek Gr id ' .  Accordingly,  t h i s  d iscuss ion  o f  

r e s u l t s  i s  i n  two par ts .  

i Lake G r i d  

The p rev ious l y  discovered zone o f  p o t e n t i a l l y  economic 

m i n e r a l i z a t i o n  known as the0Lake Showing' i s  exposed i n  t h e  v i c i n i t y  of 

S t a t i o n  775W on L ine  800N. I n i t i a l l y ,  IP  and R e s i s t i v i t y  surveys us ing 

i n t e r e l e c t r o d e d i s t a n c e s o f  25 and 50meters were conducted on t h i s  l i n e  t o  

t e s t  t h e  response o f t h e  showing. It was discovered t h a t  w h i l e t h e  25meter 

data was more de ta i l ed ,  t h e  50 meter response adequately o u t l i n e d  t h e  

m ine ra l i za t i on .  The remainder of t h e  l i n e s  were then surveyed us ing t h i s  

50 meter i n t e r e l e c t r o d e  distance. The r e s u l t s  from t h e  Lake G r i d  may be 

described i n  terms o f  two zones, Zone A and Zone B, which a r e  i l l u s t r a t e d  on 

Plan Map Dwg. No. 1.P.P.-B-4148. 

Zone A i s  by f a r  the  s t ronger  o f  t h e  two. The source o f  t h i s  

anomaly i s  considered t o  be t h e  sulphides exposed by t h e  Lake Showing. 

Survey r e s u l t s ,  p a r t i c u l a r l y  from the  2 5 m e t e r t e s t o n  Line800N. i n d i c a t e  

t h e  presence o f  a  h i g h l y  po la r izab le ,  t a b l u l a r  body d i p p i n g  t o  t h e  east a t  a  

shal low angle. The western margin o f  the  anomalous zone terminates 

ab rup t l y  a t  o r  near t h e  sur face wh i l e  t h e  eastern edge i s  not w e l l  def ined, 

due t o  the  e a s t e r l y  d i p  involved.  Along s t r i k e ,  t h e  anomaly i s  s t i  11 very 

we1 1  de f ined on L i n e  lOOON, t h e  most n o r t h e r l y  1 i n e  t e s t e d  by the present 



survey. To t h e  south, t h e  zone appears dec ided ly  weaker on L i n e  700N, the  

southern border  o f  the  Lake Grid. This  could be t h e  r e s u l t  o f  a  decrease 

i n  the  amount o f  p o l a r i z a b l e  ma te r i a l  present,  o r  more probably, an 

increase i n  the  amount o f  sur face cover  over t h e  minera l i zed body. 

Zone B l i e s  t o  the  west o f  Zone A and i s  charac ter ized by weakly t o  

moderately anomalous Percent Frequency E f f e c t  (P.F.E.) responses. The 

source i s  i n t e r p r e t e d  t o  be a r e l a t i v e l y  narrow body o f  unce r ta in  dip. 

The zone i s  not  detected on L i n e  800N. I t  i s  f e l t  t h a t  t h e  survey 

data stops sho r t  o f  t h e  expected anomaly l oca t i on .  

I t  i s  i n t e r e s t i n g  t o  note t h a t  Zone Aand Zone B appear t o  converge 

a t  t h e  southern end o f  t h e  g r i d .  Possib ly ,  t h e  sources o f  t h e  anomalous IP  

t rends  are  connected i n  some manner. 

ii) Creek Grid 

The p rev ious l y  discovered 'Creek Showing' i s  a p o t e n t i a l l y  

economic zone o f  m i n e r a l i z a t i o n  loca ted w i t h i n  a sandstone u n i t  which 

i t s e l f  i s  r e l a t i v e l y  h igh  i n  p o l a r i z a b l e  ma te r i a l  content.  The sandstone 

i s  bounded by d a c i t e  porphyry t o  bo th  t h e  n o r t h  and south. 

The I P  and R e s i s t i v i t y  response o f  t h i s  showing was tes ted  by 

surveying L i n e  1400E, us ing i n t e r e l e c t r o d e  d is tances  o f  25 and 50 meters. 

It was f e l t  t h a t  the  25 meter readings more c l e a r l y  i l l u s t r a t e d  the  

minera l i zed zone i n  the  presence o f  t h e  p o l a r i z a b l e  host rock; i.e., the  

sandstone u n i t .  The remainder o f  t h e  Creek G r i d  was surveyed us ing t h i s  

separat ion. 

The source o f  the  Creek G r i d  anomalous zone appears t o  be a 

po la r i zab le ,  v e r t i c a l  s t r u c t u r e  o f  unknown depth extent.  Depth t o  t h e  t o p  

o f t h e  source i s t h o u g h t t o b e n o g r e a t e r t h a n  25meters. Along s t r i k e , t h e  



westernmost l i n e  surveyed was L i n e  1200E. Here, t h e  zone v i r t u a l l y  

disappears i n  t h e  h igh  background PFE o f  t h e  sandstone. The anomalous 

t rend  r e a c h e s i t s h i g h e s t  values a t t h e e a s t e r n b o u n d a r y o f t h e  surveyarea,  

on L i n e  1400E. The readings here appear t o  i n d i c a t e  t h a t  t h e  zone has 

separated i n t o  two d i s t i n c t  anomalies. One o f  these i s  centered a t  

approximately 8055 and coinc ides w i t h  t h e  Creek Showing. The o ther  i s  

centered a t  885s. As we l l ,  bo th  t h e  25 and 50 meter data se ts  show 

anomalous read ingsa t  t h e  nor thern  endo f  L i n e  l4OOE. It i s  not p o s s i b l e t o  

make a  f u r t h e r  i n t e r p r e t a t i o n  o f  t h e  p o t e n t i a l  i n  t h i s  nor thern  area 

w i thout  acqu i r i ng  add i t i ona l  I P  data. 

6 ) Sumary and Recamendations 

Induced P o l a r i z a t i o n  and R e s i s t i v i t y  surveys have been c a r r i e d  out on t h e  

Lupus Property,  NanaimoMining D iv i s ion .  B.C..onbehalfof Pan WorldVentures, Inc. 

The Lake Showing m i n e r a l i z a t i o n  g ives r i s e  t o  h igh  magnitude Induced 

P o l a r i z a t i o n  e f f e c t s  (P.F.E.), which a l l ow  t h e  l a t e r a l  ex ten t  o f  t h e m i n e r a l i z a t i o n  

t o  be e a s i l y  mapped. Thus f a r  a  s t r i k e  l eng th  o f  300 meters has been ou t l i ned ,  w i t h  

the  t rend  s t i l l  open t o  t h e  no r th  and south (Zone A). 

Another, much l ess  anomalous zone o f  I P  e f f e c t s  i s  a l so  detected 

imnediate ly  west o f  t h e  main Lake Showing I P  zone (Zone 8) .  

A separate g r i d  has been surveyed over t h e  Creek Showing and a  recognizable 

I P  anomaly i s  ev ident  co inc ident  w i t h  t h e  p o s i t i o n  o f  the  known m ine ra l i za t i on .  

As a  f i r s t  p r i o r i t y ,  i t  i s  recommended t h a t  a d d i t i o n a l  I P  and R e s i s t i v i t y  

surveying be c a r r i e d  out  t o  t h e  no r th  o f  L ine  l O O O N  and t o  t h e  south o f  L i n e  700N on 

t h e  Lake Gr id  i n  o rder  t o  f u l l y  o u t l i n e  the s t r i k e  ex ten t  o f  Zone A. A t  t h i s  p o i n t .  

t h e  most promising anomaly could be f u r t h e r  t es ted  by d r i l l i n g .  

On asecond p r i o r i t y b a s i s , a n  IPand R e s i s t i v i t y s u r v e y s h o u l d  beconducted 



t o  the  east  o f  L i n e  1400E on t h e  Creek Gr id  t o  determine t h e  s t r i k e  l eng th  o f  t h e  

anomalous zone. I n  add i t i on ,  t h e  nor thern  end o f  L ine  1400E should be f u r t h e r  

tes ted  and t h e  r e s u l t s  used t o  design t h e  survey coverage on t h e  l i n e s  t o  t h e  east. 

The s e l e c t i o n  o f  a d r i l l i n g  t a r g e t  could then be made. 
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PART B 

NOTES ON THE THEORY,METHOD OF FIELD OPERATIOK 

Ahi PRESENTATIOK OF DATA 

FOR THE IhDUCED POLARIZATIOS hIETHOD 

Induced  P o l a r i z a r i o n  as a g e o p n p s i c a l  measurement  

re fe rs  t o  t h e  b l o c k i n g  a c r i o n  o r  p 0 l a r i Z a t i 0 n  o f  metal l ic  o r  

e l e c t r o n i c  c o n d u c t o r s  i n  a medium o f  i o n i c  s o l u t i o n  

c o n d u c t i o n .  

T h i s  e l e c t r o - c h e m i c a l  p h e n o m e n o n ~ o c c u r s  n h e r e v e r  

e l e c t r i c a l  c u r r e n r  is  p a s s e d  t h r o u g h  a n  a r e a  w h i c h  c o n t a i n s  

m e i a l l i c  c i n e r a l s  s u c h  a s  b a s e  m e t a l  s u l p h i d e s .  S o z n a l l p ,  when 

c u r r e n r  is p a s s e d  t h r o u g h  t h e  g r o u n d ,  rs i n  r e s i s t i v i t y  m e a s u r e -  

m e n t s ,  a l l  o f  t h e  c o n d u c t i o n  t a k e s  p l a c e  t h r o u g h  i o n s  p r e s e n t  

i n  t h e  water c o n t e n t  o f  t h e  r o c k ,  o r  s o i l ,  i . e . ,  by i o n i c  

c o n d u c t i o n .  T h i s  is b e c a u s e  a l m o s t  a l l  m i n e r a l s  h a v ~  a  c u c h  

h i g h e r  s p e c i f i c  r e s i s t i v i t y  t h a n  g r o u n d  w a t e r .  The g roLp  of 

minerals commonly d e s c r i b e d  as " r n e r a l l i c " ,  h o w e v e r ,  n a v e  

s p e c i f i c  r e s i s t i v i t i e s  much l o w e r  t h a n  g r o u n d  w a t e r s .  The 

i n d u c e d  p o l a r i z a t i o n  e f f e c t  r a k e s  p l a c e  a r  t h o s e  i n r e r f a c e s  

where  t h e  mode o f  c o n d u c t i o n  c h a n g e s  f r o n  i o n i c  i n  t h e  s o 1 u : ~ o c s  

f i l l i n g  t h e  i n t e r s t i c e s  o f  t h e  r o c k  t o  e l e c t r o n i c  i n  t h e  

m e t a l l i c  m i n e r a l s  p r e s e n t  i n  t h e  r o c k .  

The  b l o c k l n g  a c t l o n  o r  I n d u c e d  polarization m e n t i o n e d  

a b o v e ,  w h i c h  d e p e n d s  upon t h e  c h e m i c a l  e n e r g i e s  n e c e s s a r y  t o  

a l l o w  t h e  i o n s  t o  g l v e  up o r  r e c e i v e  e l e c r r o n s  f r o m  t h e  c e r a l l i c  



s u r f a c e ,  i n c r e a s e s  w i t h  t t . e  r lrne t h a t  a C . C .  c u r r e n t  is a l l o w e d  

- t o  f low t h r o u g h  t h e  r o c k ;  i . e . ,  as i o n s  p i l e  up a g a i n s t  t h e  

. m e t a l l i c  i n t e r f a c e  t h e  r e s i s t a n c e  t o  c u r r e n t  f l o w  i n c r e a s e s .  
7 

E v e n t u a l l y ,  t h e r e  is enough p o l a r i z a t i o n  i n  t h e  fo rm of  

e x c e s s  i o n s  a t  t h e  i n r e r f a c e s ,  t o  a p p r e c i a b l y  r e d u c e  t h e  amount - 

o f  c u r r e n t  f l o w  t h r o u g h  t h e  m e t a l l i c  p a r t i c l e .  This 

- p o l a r i z a t i o n  t a k e s  p l a c e  a t  e a c h  o f  t h e  i n f i n i t e  number o f  

s o l u t i o n - m e t a l  i n t e r f a c e s  i n  a  m i n e r a l i z e d  r o c k .  

Khen t h e  d . c .  v o l r a g e  u s e d  t o  create t h i s  d . c .  

c u r r e n r  f low is c u r  o f f ,  The Coulomb f o r c e s  b e t w e e n  t h e  c h a r g e d  

i o n s  f o r n i n g  t h e  p o l a r i z a r i o c  c a u s e  them t o  r e t u r n  t o  t h e i r  no rma l  

p o s i t i o n .  T h i s  n o r e n e n t  o f  c h a r g e  c r e a t e s  a s m a l l  c u r r e n t  f l ow 

~ h i c h  can  be m e a s u r e d  on t h e  s u r f a c e  o f  t h e  g r o u n d  a s  a d e c a y i n g  

p o t e n t i a l  d i f f e r e n c e .  

From a n  a l r e r n a r e  v i e a p o l n t  i r  c a n  be  s e e n  t h a r  l f  t h e  

d i r e c t i o n  o f  t h e  c u r r e n t  t h r o u g h  t h e  s y s t e m  is r e v e r s e d  

r e p e a ~ e d l y  b e f o r e  t h e  p o l a r i z a t i o n  o c c u r s ,  t h e  e f f e c t i v e  

r e s i s t i v i t y  o f  t h e  s y s t e m  as a  n h o l e  w i l l  c h a n g e  a s  t h e  f r e q u e n c y  

of  t h e  s w l t c h l n g  is c h a n g e d .  T h l s  1s a c o c s e q u e n c e  o f  t h e  f a c t  

t h a t  t h e  amount o f  c u r r e n :  f l o u l n g  r h r o u g n  e a c h  n e r a l l l c  : z t e r -  

f a c e  depends  upon t h e  l e n g r h  o f  r l n e  t h a t  c u r r e n t  h a s  beer. 

p a s s l n g  t h r o u g h  l t  i n  o n e  d z r e c t l o n .  

T h e  v a l u e s  o f  t h e  p e r  c e n t  f r e q u e n c y  e f f e c t  o r  F . E .  a r e  

a  measurement  o f  t h e  p o l s r l z a r l o n  i n  t h e  r o c k  mass .  However ,  

r- s l n c e  t h e  measu remen t  o f  r u e  d e g r e e  o f  p o l a r l z a t r o n  is r e l a r e d  
u 

KO t h e  a p p a r e n t  r e s l s t l v l : p  o f  t h e  r o c k  m a s s ,  11 1s f o u n d  t h a t  t h e  

m e t a l  f a c t o r  v a l u e s  o r  u.:. c a n  b e  u s e f u l  v a l u e s  



k determining the amount of polarizarlon present in the rock 

mass. The MF values a - e  obtained by normalizing the F.E. - 
values for varying res~stivities. 

The Induced .;olarization measurement is perhaps the 

most powerful geophysical method for the direct detection of 

metallic sulphide minezalization, even when this mineralization 

is of very low concenrrsrion. The lower limit of volume per 

cent sulphide necessary KO produce a recognizable IP anomaly 

will vary with the geo::i.?trp and geologic environment of the 

source, and the method of executing rhe survey. However, sulphide 

nineralization of less than one per cent by volume has been 

detected by the IP nerhod under proper geological conditions. 

The greatest app1icar:on of the IP method has been 

in the search for disseainated metallic sulphides of less than 

205 by volume. tiowever, it has aiso been used success full^ in 

the search for nassive sulphides rn situations where, due co 

source geometry, depth of source, or low resistiviry of surfac? 

layer, Khe EX method cannot be successfully appiled. 3 6  sir;:::; 

to differentiate ionic conductors, such as water-filled ~ t ~ 3 . r  

zones, makes the LP method a useful tool in checicing E!: ~?.oza?~es 

which are suspected of belng due to rhese causes 

In normal field applicarlons che I?  cechoci does nor 

differentiate between the econon~cally important merallic ~,:nerals 

such as chalcopyrire, chalcocire, colybdenlte, galena, etc., 

and the other metallic zinerals such as pyrite. The Induced 

Polarization effect is due to  he total of all electronic 

Conducting minerals in the rock mass. Other elecrronic conducring 
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materials w h i c h  c a n  p r o d u c e  an I P  r e s p o n s e  are m a g n e t i t e ,  

- p y r o l u s i t e ,  g r a p h i t e ,  a n d  some f o r m s  o f  h e m a t i c e  

I n  t h e  f i e l d  p r o c e d u r e ,  m e a s u r e m e n t s  o n  t h e  s u r f . r c e  
- 

are made i n  a way t h a t  allows t h e  e f f e c t s  of l a t e r a l  chang1.s 

i n  t h e  p r o p e r t i e s  o f  t h e  g r o u n d  t o  b e  s e p a r a t e d  f r o m  t h e  

e f f e c t s  o f  v e r t i c a l  c h a n g e s  i n  t h e  p r o p e r t i e s .  C u r r e n t  is 

a p p l i e d  t o  t h e  g r o u n d  a t  two p o i n t s  i n  d i s t a n c e  (X) a p a r t .  

The p o t e n t i a l s  are m e a s u r e d  a t  t w o  p o i n t s  (X) f e e t  a p a r t ,  i n  

l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s  is a n  i n t e g e r  number ( n )  times 

t h e  b a s i c  d i s t a n c e  ( X I .  

The  m e a s u r e m e n t s  a r e  made a l o n g  a s u r v e y e d  l i n e ,  w i t h  

a  c o n s t a n t  d i s t a n c e  (nX)  be tween  t h e  n e a r e s t  c u r r e n t  a n d  p c t e n t i a l  

e l e c z r o c i e s .  I n  mos t  s u r v e y s ,  s e v e r a l  t r a v e r s e s  a r e  made al*:n 

v a r i o u s  v a l u e s  o f  ( n ) ;  i . e . ,  ( n )  = 1 ,  2 ,  3 ,  4 ,  e t c .  The k l n d  

o f  s u r v e y  r e q u i r e d  ( d e t a i l e d  o r  r e c o n n a i s s a n c e )  d e c i d e s  t h e  n u n b e r  

o f  v a l u e s  o f  ( n )  u s e d .  

I n  p l o t t i n g  t h e  r e s u l t s ,  t h e  v a l u e s  o f  a p p a r e n t  

r e s i s t i v i t y ,  a p p a r e n t  p e r  c e n t  f r e q u e z c y  e f f e c t ,  a n d  t h e  a ; - z r e n t  

metal f a c t o r  m e a s u r e d  f o r  e a c h  set o f  e l e c t r o d e  positions :re 

p l o t t e d  a t  t h e  i n t e r s e c t i o n  o f  g r i d  l i n e s ,  o n e  f r o m  r h e  c e c ~ e r  

p o i n t  of  t h e  c u r r e n t  e l e c t r o d e s  a n d  t h e  o t h e r  f r o m  t h e  c e n t e r  

p o i n t  o f  t h e  p o t e n t i a l  e l e c t r o d e s .  ( S e e  F i g u r e  A )  The  

r e s i s t i v i t y  v a l u e s  a r e  p l o t t e d  a t  t h e  t o p  o f  t h e  d a t a  p r o f i l e ,  

above  t h e  meKal f a c t o r  v a l u e s .  On a  t h i r d  l i n e ,  b e l o w  t h e  

metal f a c t o r  v a l u e s ,  a r e  p l o t t e d  t h e  v a l u e s  o f  t h e  p e r c e n t  

f r e q u e n c y  e f f e c t .  T h e  l a t e r a l  d i s p l a c e m e n t  o f  a g i v e n  v a l u e  is 

a e t e r z i n e d  by t h e  l o c a t i o n  a l o n g  t h e  s u r v e y  l i n e  o f  t h e  center  
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p o i n t  between t h e  c u r r e n t  a n d  p o t e - t l a l  e l e c t r o d e s .  The 

-- d i s t a n c e  of t h e  v a l u e  f rom t h e  l i n z  is d e t e r m i n e d  by t h e  

d i s t a n c e  (nX) b e t w e e n  t h e  c u r r e n t  and  p o t e n t i a l  e l e c r r o d e s  

when t h e  measu remen t  w a s  made. 

T h e  s e p a r a t i o n  be tween  s e n d e r  a n d  r e c e i v e r  e l e c t r o d e s  

is o n l y  o n e  f a c t o r  w h i c h  d e t e r m i n e s  t h e  d e p t h  t o  w h i c h  t h e  g r o u n d  

is b e i n g  s a m p l e d  i n  a n y  p a r t i c u l a r  m e a s u r e m e n t .  The  p l o t s  t h e n ,  

when c o n t o u r e d ,  are n o t  s e c t i o n  maps o f  t h e  e l ec t r i ca l  p r o p e r t i e s  

o f  t h e  g r o u n d  u n d e r  t h e  s u r v e y  l i n e .  The  i n t e r p r e t a t i o n  o f  t h e  

r e s u l t s  f rom a n y  g i v e n  s u r v e y  must  be c a r r i e d  o u t  u s i n g  t h e  

combined e x p e r i e n c e  g a i n e d  f rom f i e l d  r e s u l t s ,  model  s t u d y  

r e s u l t s  and  t h e  t h e o r e t i c a l  i n v e s t i g a t i o n s .  The  p o s i t i o n  o f  

t h e  e l e c r r o d e s  when anomalous  v a l u e s  a r e  m e a s u r e d  is i m p o r t a n t  

i n  t h e  i n r e r p r e t a r i o n .  

I n  t h e  f i e l d  p r o c e d u r e ,  t h e  i n t e r v a l  o v e r  wh ich  t h e  

p o t e n r i a l  d i f f e r e n c e s  are  m e a s u r e d  is t h e  same as  t h e  i n r e r v a l  

o v e r  which t h e  e l e c t r o d e s  are moved a f t e r  a se r ies  o f  p o t e n t i a l  

r e a d i n g s  h a s  b e e n  made .  One o f  t h e  a d v a n r a g e s  o f  t h e  I n d u c e d  

P o l a r i z a t i o n  m e t h o d  is t h a t  t h e  same e q u i p m e n t  c a n  b e  u s e d  :or 

b o t h  d e t a i l e d  a n d  r e c o n n a i s s a n c e  s u r v e y s  m e r e l y  b y  c h a n g i n g  r h e  

d i s x a n c e  ( X )  o v e r  w h i c h  t h e  e l e c t r o d e s  a r e  moved e a c h  t i m e .  In  

t h e  p a s t ,  i n t e r v a l s  h a v e  b e e n  u s e d  r a n g i n g  f rom 2 5  f e e r  t o  2000 

f e e t  f o r  (X). I n  e a c h  case', t h e  d e c l s i o n  as r o  t h e  d i s t a n c e  (X) 

and t h e  v a l u e s  o f  ( n )  t o  b e  u s e d  is l a r g e l y  d e t e r m i n e d  by t h e  

. e x p e c t e d  s i z e  o f  t h e  m i n e r a l  d e p o s i t  b e i n g  s o u g h t ,  t h e  s i z e  o f  

t h e  e x p e c t e d  a n o m a l y  a n d  t h e  s p e e d  w i t h  w h i c h  it is d e s i r e d  t o  

p r o g r e s s .  
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. T h e  d i a g r a m  i n  F i g u r e  k d e m o n s t r a t e s  t h e  method u s e d  

- i n  p l o t t i n g  t h e  r e s u l t s .  Each ~ ~ l u e  o f  t h e  a p p a r e n t  r e s i s t i v i t y ,  

a p p a r e n t  m e t a l  f a c t o r ,  and  a p p a r e n t  p e r  c e n t  f r e q u e n c y  e f f e c t  
- 

is p l o t t e d  a n d  i d e n t i f i e d  b y  t h e  p o s i t i o n  o f  t h e  f o u r  e l e c t r o d e s  

.~ ~ 

when t h e  m e a s u r e m e n t  was made. I t  c a n  be s e e n  t h a t  t h e  v a l u e s  

measured  f o r  t h e  l a r g e r  v a l u e s  o f  ( n )  are p l o t t e d  f a r t h e r  

f rom t h e  l i n e  i n d i c a t i n g  t h a t  t h e  t h i c k n e s s  o f  t h e  l a y e r  o f  

t h e  e a r t h  t h a t  is b e i n g  t e s t e d  is g r e a t e r  t h a n  f o r  t h e  s m a l l e r  . 
v a l u e s  o f  ( n ) ;  i . e . ,  t h e  d e p t h  G: t h e  m e a s u r e m e n t  is i n c r e a s e d .  

,The  I P  m e s s u r e c e n t  i s  b a s r c a l l y  o b r a i n e d  b y  m e a s u r i n g  

t h e  d i f f e r e n c e  i n  p o t e n t i a l  o r  v o l t a g e  ( A  V) o b t a i n e d  a t  two 

o p e r a c i n g  f r e q u e n c i e s .  The v o l r a g e  i s  t h e  p r o d u c t  o f  t h e  c u r r e n t  

C/ t h r o u g h  t h e  g r o u n d  a n d  t h e  a p p a r s n t  r e s i s t i v i t y  o f  t h e  g r o u n d .  

T h e r e f o r e ,  i n  f i e l d  s i t u a t i o n s  w h e r e  t h e  c u r r e n t  is v e r y  low 

due c o  p o o r  e l e c r r o d e  c o n t a c r ,  o r  t h e  a p p a r e n t  r e s i s r i r - r r y  is  

v e r y  l o w ,  o r  a c o m b i n a t i o n  o f  t h e  t r o  e f f e c t s ;  t h e  v a l u e  o f  

( A V )  t h e  c h a n g e  i s  p o t e n t i a l  w i l l  b e  t o o  small t o  b e  

m e a s u r a b l e .  T h e  s y m b o l  "TL" on r h e  d a r a  p l o t s  i n d i c a r e s  : h i s  

s i t u a t i o n .  

I n  some s i r u a t i o n s  s p u r l o u s  n o i s e ,  e i t h e r  man--.sde 

o r  n a t u r a l ,  w i l l  r e n d e r  i t  i n p o s s i b l e  t o  o b t a i n  a r e a d i - 5 .  

The symbol  "N" o n  t h e  d a t a  p l o t s  i n d i c a t e s  a s t a t i o n  a t  ? k l c 5  

i t  is t o o  n o i s y  t o  r e c o r d  a  r e a d i n g .  I f  a  r e a d i n g  c a n  b e  o b c a l n e d .  

b u t  f o r  r e a s o n s  o f  n o l s e  t h e r e  is some d o u b t  as r o  i t s  a c c x r a c y ,  

t h e  r e a d i n g  is b r a c k e t e d  i n  t h e  d a t a  p l o t  ( ) .  

I n  c e r t a i n  s i t u a t i o n s  n e g a t i v e  v a l u e s  o f  A p p a r e n t  

F requency  E f f e c t  are r e c o r d e d .  T h i s  may b e  d u e  ro t h e  g e o l o g i c  
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e n v i r o n a e n t  or s p u r i o u s  e l e c t r i c a l  e f f e c t s .  T h e  a c t u a l  n e g a t l v e  

- f r e q u e n c y  e f fec t  v a l u e  r e c o r d e d  is i n d i c a t e d  o n  t h e  d a t a  p l o t ;  

however ,  t h e  symbol  "NEG" is i n d i c a t e d  f o r  t h e  c o r r e s p o n d i n g  

v a l u e  o f  A p p a r e n t  b l e t a l  F a c t o r .  I n  c o n t o u r i n g  n e g a t i v e  v a l u e s  

t h e  c o n t o u r  l i n e s  a r e  i n d i c a t e d  t o  t h e  n e a r e s t  p o s i t i v e  v a l u e  

i n  t h e  i m n e d i a t e  v i c i n i t y  o f  t h e  n e g a t i v e  v a l u e .  

T h e  symbol  "SR" i n d i c a t e s  t h a t  f o r  some r e a s o n  The 

o p e r a t o r  a i d  n o t  a t t e m p t  t o  r e c o r d  a r e a d i n g ,  a l t h o u g h  n o r m a l  

s u r v e y  p r o c e d u r e s  would  s u g g e s t  t h a t  o n e  was  r e q u i r e d .  T h i s  

may b e  due t o  i n a c c e s s i b l e  t o p o g r a p h y  o r  o t h e r  s imi lar  

r e a s o n s .  Any s y n b o l  o t h e r  t h a n  t h o s e  d i s c u s s e d  a b o v e  is u n i q u e  

t o  a p i r t i c u l a r  s i t u a t i o n  and is  d e s c r i b e d  w i t h i n  t h e  body 

o f  ;he r e p o r r .  



METHOD U S E D  I N  PLOTTING D I P O L E -  OIPOLE-  

~ N D u C E D  p 0 ~ A R l f  AT I O N  A N D  R E S l S T I V I T "  R E S U L T S  

S t a t i o n s  on lrne x = E l e c t r o d e  spreod length 
n = E l e c t r o d e  s e o a r o t i o n  

n - 1  3,4  2.3-4.5 3.4.5.6 4.5-6.7 5.6-718 6 1 7 - a . 9  . - 
F E F, E F F_ F E .  F. E. 

n - 2  , , 2 -4 ,5  2 .3 -5 .6  3 .4 -6 .7  4 . 5 - 7 . 8  316 '8 .9  

F E F E F. E .  F. E.  
n - 3  I -  23-6 .7  3 . 4 - 7 , e  43 -8 .9  Apparent  P e r c e n t  

F E. F E F. E. Frequency E f f e c t  

F i g .  A I 



ILUPUS P R O P . -  L R K E  G R I D  - L l B O 0 N  K = 5 0 M  RHO ( O H M - M >  I 

PUS P R O P  - L R h E  G R I D  - L i O Q B N  X = 5 0 M  P F E  

L U P U S  P R O P -  L A K E  G R I D  - L 1 0 0 0 N  X = 5 0 M  M E T A L  F A C T O R  
- 

D I P O L E  N U N B E R  1 3  1 4  1 5  1 6  1 7  1 8  1 9  1 1 0 1 1 1 1 1 2  
C O O R D I N R T E  1 0 5 8 W  9 5 0 W  8 5 0 W  7 5 0 W  6 5 0 W  5 5 D W  

- 1 N T E R P R E T n T I O N  

PRt4 W U R L O  V E N T U R E S  I N C  
L I J P U S  P R O P E P T Y  - L A K E  G F I D  

N A N A I M O  M . D . i E . C .  

L I N E  t i 0  . - 1 D B O N  

, . , , 
P L O T T I N G  .~. ,/ 
P O I N T  > "  X = 5 D N  

S U R F R C E  P R O J E C T I O N  O F  A N O M A L O U S  Z O N E  

D E F I N I T E  - 
P R O B R E L E  rn..~..~... 

P O S S I B L E  ----- 
F R E D U E N C Y  ( H E R T Z )  D R T E  S U R V E Y E D .  J U L Y  1 9 8 6  

0 . 2 5 i 4 . 0  R P P R O V E D  

N O T E -  C O N T O U R S  
A T  L O G R R I T H M l C  

n Td 
I N T E R V A L S .  1 , - 1 . 5  
- 2 . - 3 . - 5 . - 7 . 5 , - 1 0  D  A  T  E.-T+ 

P R C I F I C  G E O P H Y S I C R L  L T D .  
I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  S U R V E Y  



 LUPUS P R O P -  L U K E  G R I D  - L g w N  x = 5 n M  P F E  

D I P O L E  NUMBER 1 3  1 4  1 5  1 6  1 7  1 8  1 9  1 1 @ 1 1 1  1 1 2 -  
C O O R D I N R T E  1050W 95GW 850W 750W 650W 550W 
I N T E P P R E T R T I O N  ~mmmrrmm~mmmmnmm w mnmmmmmr 

. N = 1  2.5 N - 1 -  

- N = 2  N = 2  - 
- N = 3  3.9 N = 3  - 
- N = 4  N = 4  - 

L U P U S  P R O P . -  L R K E  G R I D  - LYBON X = 5 0 H  N E T R L  F R C T O R  

D I P O L E  NUMBER 1 3  1 4  1 5  I 6  1 7  1 8  1 9  l 1 0 l l 1 1 1 2  
C O O R D I N R T E  1050ld 950W 850W 750W 650W 55014 
I N T E R P R E T H T I O N  

.N=l N.1- 

. N = 2  E l = ? -  

. N = 3  N = 3  - 

. N = 4  .5 N = 4  - 

P A M  W O R L D  V E b i T U R E S  I t 4 C  
L U P U S  P R O P E R T Y  - L R K E  G R I D  

N R N R I M O  n . C . i B . C .  

L I N E  NO - 9 0 0 H  

. , , 
P L O T T I N G  , , , ., 
P O I N T  > x %=Set4 

S U R F A C E  P R O J E C T I O N  OF RHOMRLOUS Z O N E  

D E F I N I T E  - 
PROBflBLE ..#IIIII.~ 

P O S S I B L E  ----* 

F R E Q U E N C Y  ( H E R T Z )  D U T E  S 1 J R V E Y E D : J U L Y  1 9 8 6  
0 . 2 5 i 4 . 0  R P P R O V E D  

N O T E -  CONTOURS 
R T  L O G R R I T H M I C  

N JL 
I N T E P V R L S .  1 , - 1 . 5  
- 2 , - 3 8 - 5 , - 7 . 5 , - 1 0  

P R C I F I C  G E O P H Y S I C A L  L T D .  
I N D U C E D  P O L R R I Z R T I O H  R H D  k E S I S T I V I T Y  S U R V E Y  



I L U P L I S  P R O P .  - L R K E  G R I D  - L 3 8 0 1 1  X = 5 0 M  RHO ( O H M - M )  I 
D I P O L E  N U M B E R  1 6  1 7  1 8  1 9  1 1 0 1 1 1  1 1 2  
C O O R D I N R T E  8 7 5 W  7 7 5 1 4  6 7 5 1 1  5 7 5 1 1  
I N T E P P E E T R T I O N  

I L L l P U S  PROP: L R Y E  G R I D  - L 8 0 8 N  % = S O H  P F E  I 
D I P O L E  NLIMBER 1 6  1 ;  1 8  1 9  1 1 0 1 1 1  1 1 2  
C O O R U I N R T E  8 7 5 ~  7 7 5 W  6 7 5 1 1  5 7 5 W  
I N T E R P R E T R T I O N  

VK- L R K E  G R I D  - L B B B N  X = 5 0 M  M E T R L  F R C T O R  

D I P O L E  N U M B E R  1 6  1 7  1 8  1 9  1 1 0 1 1 1 1 1 2  
C O O R D I N R T E  S 7 5 W  7 7 5 N  6 7 5 W  5 7 5 1 1  
I N T E R P R E T R T I O N  

FRN WORLD VENTURES I t4C 
L U P U S  P R O P E R T Y  - L R K E  G R I D  

N R N R I M O  M  D  i R  C  

L I N E  NO - 8 0 B N  

S U R F R C E  P R O J E C T I O N  O F  R N O M R L O U S  Z O N E  

F R E Q U E N C Y  ( H E R T Z )  D R T E  S U R V E Y E D :  J U L Y  1 9 8 6  
n . z s i 4 . n  R P P R O V E D  

N O T E -  C O N T O U R S  
R T  L O G R R I T H M I U  

NTC 
I N T E R U R L S .  1 , - 1 . 5  
- 2 , - 3 , - 5 , - 7 . 5 , - 1 8  

F R C I F I C  G E O P H Y S I C R L  L T D .  
I N D L I C E D  P O L R R I Z R T I O N  R H O  R E S I S T I V I T Y  S U R V E Y  



- 
~ I J S  P R O P -  LH?:E IGPID - LBBBN S = 2 5 M  RHO ( O H M - M )  

D I P O L E  ItIUMRER 1 6  1 7  I 8  1 4  1 1 5 1 1 1  1 1 2 1 1 3 1 1 4  1 1 5 1 1 6 1 1 7  
C O O R U I N R T E  85MW 8 0 0 1 1  7 5 5 W  7 0 B W  6 5 0 W  6  O m  5 5 0 W  
l l l T E R P R E T R T 1 O N  +-- 

I-.- L R C E  G R I D  - L S W O N  X = 2 5 M  M E T R L  F R C T O R  

D I P O L E  NUMBER 1 6  1 7  1 8  1 9  1 1 0 1 1 1  1 1 2 1 1 3  1 1 4  1 1 5 1 1 6 1 1 7  
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