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PROSPECTORS ASSISTANCE PROGRAM 
BRITISH COLUMBIA 

PROSPECTING REPORT FORM 

B. TECHNICAL REPORT: 

NAME: David E. Molloy 

PROJECT AREA: Delta  West  Project  Area 

LOCATION OF PROJECT AREA: NTS: 1 0 4  AI12 Lat 5 6  deg, 3 6 ' ;  
Long 1 2 9  deg, 3 8 '  

DESCRIPTION OF LOCATION AND ACCESS: 

The  Delta  West Project  is  situated  in the  Delta  Peak  Area  of  the 

Stewart,  B.C.; and,  about 7 0  km  north of  Meziadin  Junction, B. C. 
Skeena  Mining Division  about 8 0  km northeast  of  the  town  of 

The  Stewart-Cassiar Hwy trends  generally  northwest  on  the  west  side 
of  the  project  area  and  provides  excellent  access.  Much.  of  the 
ground  in  the  vicinity  of  the  highway  has  been  clear  cut  and a 
number  of  old  lumber  roads  provide  some  additional,  interior 
access. 

MAIN COMMODITIES SEARCHED FOR: gold,  copper 

KNOWN MINERAL OCCURRENCES IN PROJECT AREA: none 

W 

WORK  PERFORMED: 

i J  

3. GEOCHEMICAL (type and no. of samples): 32 element ICP on 

rock  sample  and  five  soil  samples. 
219  soil, 2 0  rock  samples;  gold  analysis (FA-AA) on  one 

7. OTHER  (specify): The 1997  Delta  West  reconnaissance  grid 
was  restored  in  the  large  clear  cut (L14N to L50N) to cover 
the Hwy, Central  and  East  Zones.  Fill-in LZQN, 24N, and 28N 
and  step  out L31N and 32N were  installed  from  the  Stewart- 
Cassiar Hwy to  the  eastern  limit  of  the  clear  cut. 

Prospecting  was  carried  out to  examine  areas  of  angular  float 

generally  well  altered  rock were  collected. 
and  subcrop  boulders  and 3 2  representati.ve  samples  of 

The 1 0  km  horizontal  loop EM survey  was  carri.ed  out  on  seven 
grid  lines (L14N, LZON, L22N,  L24N,  L26N,  L28N AND L3ON) with 
a MAX-MIN 1-10  Electromagnetic  System. 
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Bd SIGNIFICANT RESULTS: 

COMMODITIES: Zinc,  copper,  cadmium,  barium  sail  anomalies. 
CLAIM NAME: FOX 30-34 

LOCATION (shown on Maps 5-9): area  of  interest  centered  at 
about Lat  56O, 37.5’, Long 129O, 39.8’; Elevation: approx. 534 
m. 

BEST ASSAYS/SAMPLE TYPE: best  assays  constitute  consecutive 
soil  samples  with  anomalous  zinc  contents,  and  with  copper 
haloes:  e.g.,  east  side,  Central  Zone,  infill L31N - zinc 
values  at 25 m spacing: 346,  456,  422,  544, 384 ppm;  e.g., 
East  Zone,  infill L24N, zinc  values  at 25 m spacing: 436,  446, 
456,  418, 422 ppm;  and,  e.g., Hwy Zone,  infill L28N, zinc 
values  at 25 m spacing: 340,  348,  558,  302, 344 ppm. 

DESCRIPTION OF  MINERALIZATION, HOST ROCKS,  ANOMALIES: 

MINERALIZATION: 

The  postulated  target  mineralization  is  buried  and  has  yet  to  be 
discovered  by  diamond  drilling. 

‘W HOST ROCKS: 

The  sparse  outcrops  located  during  the 1998 program  comprise  mainly 
black  shale  and  mudstone . The  rocks  have  platy  cleavage,  trend 
northwest,  have  near  vertical  dips  and  display  varying  degrees  of 
limonitization.  The  main  evidence  as  to  specific  types  of 

provided,  at  many  locations,  by  the  dominance  of a particul.ar  type 
overburdened  covered  bedrock  lithologies  is  often  apparently 

pervasive  rack  type  underlying  the  grid  is  int,erpretedl to be 
of angular float and/or  subcrop. Based on  this  evidence,  the  most 

up to over 30 cm  are  often  found  in a silicified  crystal  tuff 
altered  crystal  tuff  and  tuff breccia. Breccia  fragments  ranging 

matrix.  The  rocks  are  usually  strongly  altered  (henlatized, 

without  chlorite/calcite/quartz  stockworks)  and  show  varying 
limonitized,  manganese  stained,  silicified,  and  chloritized  with  or 

degrees  of  sulfidization  (usually  vuggy  pyrite).  The  rock  type  is 

main  host  rock  of  gold  and  copper  mineralization  on  the  Todd  Creek 
considered  important,  particularly  when  hematized,  since it: is  the 

Property  and  on  the  Deltaic  Grid,  east  of  the  De1t.a  West  Grid. 

The  next  most  pervasive,  apparent  bedrock  types  are:  fine  grained, 
silicified  mafic  volcanic  rock  of  andesitic  composition,  often  with 

mudstone,  sandstone),  often  hematized  and  forming  linear  ridges; 
quartz  and  white  calcite  fracture  fillings;  sediments  (shale, 

bleached  rhyolite  and  dacite,  often  hematized  and  sulfidized  with 
“urd’ disseminated  pyrite;  and,  minor  intrusive  rocks  of  dioritic 
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kid composition.  The  latter  rock  type  is  usually  well  pyritized  and  has 
variable  magnetite  content. 

mainly  with  altered  tuff  and  tuff  breccia;  the  Central  Zone  with 
It  is  further  postulated  that  the  Hwy  Zone  is  apparently  associated 

altered  mafic  volcanics,  tuff  breccia  and  some  mudstone  and  shaly 

rock  types  host  the  gold/copper  mineralization  on  the  Deltaic  Grid, 
sediments;  and,  the  Rhyolite  Zone  with  dacite  and  rhyolite.  The 

approximately 8 km  to  the  east,  and  most  of  the  important  deposits 
in  the  Stewart  Camp. 

SOIL GEOCHEMICAL ANOMALIES: 

Contouring of the  integrated  zinc,  copper,  cadmium  and  bari.um  soil 

respectively)  reflects  element  zoning  and  correlations  that  are 
anomalies  (using  thresholds  of 250, 4 0 ,  1 and 250 ppm, 

characteristic  of  important  copper  and  gold  mineralization  in  the 
Stewart  Camp. For example,  as  outlined  by  the 400 pprn zinc  contour, 
linear to anastomosing  zinc  zones  are  found  within  the  previously 
interpreted  Hwy,  Central,  East  and  Rhyolite  Zones.  The  contoured 
zones  have  strike  lengths  up  to 1.8 km, and  apparent  strike  lengths 
up to over 3.6 km.  The  zones  also  show  considerable  thickening 
e.g.,  near L26N, the 400 ppm  zinc  contour  of  the  Central  Zone  is 
about 250 m wide  and  averages 477 ppm  zinc. 

As outlined  by  the 4 0  ppm  copper  soil  contour,  anomalous  copper 
zones  have  the  same  morphology  and  considerable  strike  extents  as 
the  zinc  zones.  However,  the  copper  zones  generally  display,  as  is 
often  the  case  for  soil  geochemistry  over  zoned  copper-gold 
deposits  in  the  Stewart  Camp, a flanking  relationship  to  the  zinc 
soil  anomalies.  The  most  prominent  copper  zone  is  associated  with 
the  Rhyolite  Zone  on  the  east  side  of  the  grid.  There,  tha 40 ppm 
copper  anomaly  has  an  average  width of about 250 m (e. g.,  averaging 
72 ppm  over 250 m on L18N) and  remains  open  to  the  east,  southeast 
and  northwest. 

Barium,  as  outlined  by  the 250 ppm  contour,  and  cadmium  as  outlined 
by  the 1 ppm  contour,  generally  display  the  same  consi.derable 
strike  extends  as  zinc  and  copper.  Barium  and  cadmium  anomalies 
show  some  good  correlation  with  zinc  but  have  more  specificity  and 
apparent  linearity  than  anomalous  zinc.  The  strongest  barium 
anomaly  is  located  on  the  eastern  edge  of  the  grid,  on  the  Rhyolite 

anomalies. The  barium  and  cadmium expression  of the  postulated 
Zone,  where it  shows  good  correlation with  copper, cadmium  and  zinc 

northwest  extension  of  the  Rhyolite  Zone,  as  provided  by  historical 
surveys,  is  particularly  intriguing  in  view  of  the  apparent  width 
and  strength  of  the  zones  (e.g. , barium  averaging 1082 ppm  over 
about 200 m on the  claim  line  south  of L50N), and  their  correlation 
with  zinc  and some copper  values. As indicated  by  the  good 
correlation  of  zinc  with  barium  and  by  the  flanking  copper 

*Id 
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association,  the  apparent  northwestern  extension  of  the  Hwy  Zone  is 
also a very  interesting  follow-up  target. 

As outlined to date,  the  strongest  cadmium  soil  anomaly  is 
associated  with  the  Central  Zone  between  L24N  and  L31N.  There,  the 
interpreted  cadmium  soil  anomaly  is  up to  400 m in  width,  shows 
good  correlation  with  the  strongest  part  of  the  Central  Zone  zinc 
anomaly,  has  some  direct  barium  association  and  has a classical 
flanking  copper  association.  Immediate  drill  targets  are 
delineated  by  the  wide,  strong  IP  chargeability  anomaly  associated 
with  the  geochemical  anomalies  on  L26N.  The  1997  reconnaissance  IP 

the  soil  geochemistry,  the  target  obviously  continues  beyorid  L30N. 
survey  was  not  carried  out  further to the  northwest,  but  based  on 

Only  the  initial  1997  soil  samples  were  analyzed  for  gold  and 

values  ranging  up  to  30  ppb  were  returned  from  samples  on  L18N, 
although  most  did  not  have  any  significant  gold  contents,  weak  gold 

L22N  and  L30N,  near  the  originally  interpreted  east  boundary  of  the 
Central  Zone.  The  wide  IP  chargeability  and  associated  zinc  and 
cadmium  anomalies  on  L26N  offer a large  drill  target.  Moreover, 
based  on  geochemical  and  geophysical  criteria,  the  eastern  section 
of  the  Central  Zone  on  most  lines is deemed to offer  high  priority 
drill  targets,  including  the  specific  HLEM  geophysical  anomaly  on 
L30N  discussed  below. 

b d  

HLEM ANOWLIES:  

to very  weak,  parallel  to  sub-parallel  HLEM  conductors, a number  of 
The  MAX-MIN  survey  was  successful  in  delineating a number  of  weak 

which,  because  of  their  general  linearity,  strike  lengths  and 

anomalies,  are  deemed  to  be  of  particular  interest.  The  conductors 
interesting  correlations  with  geophysical  and  geochemical 

are discussed below: 

CONDUCTOR A: 

The  weak  conductor  trends  northwest  and  has  been  traced  for  about 

the  survey  area,  it  is  not  fully  delineated  on  all  lines  and  its 
700 m (L30N to L24N).  Since it is located  at  the  eastern  edge  of 

with  copper,  zinc,  cadmium  and  barium,  and  moderate to st.rong  IP 
dip  remains  uncertain.  The  conductor  shows  some  direct  correlation 

chargeability  correlation  on  L26N - the  only  line  along  its  strike 
length  that  has  been  surveyed  with  IP.  Host  rocks  apparently 
include  felsic  volcanics,  and  crystal  tuff  and  crystal  tuff 
breccia. 

CONDUCTOR B: 

%d The  weak  conductor  parallels  Conductor A, has  an  interpreted  strike 

L26N  and to the  northwest,  the  conductor  has  direct  correlation 
length  of  over  1.6  km  (L14N  to  L30N)  and a near  vertical  dip.  On 
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with  copper,  cadmium  and  barium,  and a more  flank.ing  correlation 
with  zinc  soil  geochemistry.  To  the  southeast  of L26N, the  main 
correlations  are  flanking  for  the  copper,  cadmium  and  bari.um,  and 
direct  and  flanking  to  some  of  the  strongest  zinc  geochemistry.  On 
lines  surveyed  with  IP,  the  conductor  has  moderate  to  st,rong  IP 

volcanics,  pyroclastic  rocks and  shaly sediments. 
chargeability  correlation. Host rocks apparently  include  felsic 

CONDUCTOR C: 

The  weak  conductor  parallels  Conductor B, and  also  has  an 
interpreted  strike  length  of  over 1.6 km and a near  vertiaal  dip. 

with  copper,  and a flanking  correlation  with  cadmium,  barium  and 
On L24N and to  the  northwest,  the  conductor  has  direct  correlation 

L26N, the  conductor  has a more  direct  correlation  with  zinc  and a 
some  of  the  strongest  zinc  soil  geochemistry. To the  southeast  of 

On  lines  surveyed  with IP, the  conductor  has  moderate  to  strong  IP 
flanking  association  with  respect to copper,  cadmium  and  barium. 

chargeability  correlation.  Host  rocks  include  mainly  crystal  tuff 
and  crystal  tuff  breccia  and  some  felsic  volcanic  rocks. 

CONDUCTOR D: 

The  weak  conductor  parallels  Conductor C, and  also  has  an 
interpreted  strike  length  of  over 1.6 km  and a near  vertiaal  dip. 
The  conductor  generally  has a flanking  association  with  copper, 
barium,  and  cadmium  soil  geochemistry,  with  the  exception  of  north 
of L26N, where  it  has  direct  correlation  with  cadmium.  The 
conductor  mainly  has a direct  association  with  anomalous  zinc  soil 
geochemistry,  but a flanking  relationship  with  the  higher  zinc  soil 
values.  On  lines  surveyed  with  IP,  the  conductor  has  moderate  to 
strong  IP  chargeability  correlation.  The  central  and  eastern 
segments  of  the  conductor  trend  sub-parallel  to  topographic 
linears,  which  flank  it  on  the  east  and  west,  and  which  are 
interpreted to be  faults. 

CONDUCTOR E: 

The  weak  conductor  parallels  Conductor Dl and  has  an  interpreted 
strike  length of about 800 m (L20N to L28N) and a near  vertical 
dip.  The  conductor  generally  has a close  flanking to direct 
association  with  copper,  cadmium,  and  zinc,  and a more  direct 
association  with  barium  soil  geochemistry.  On  lines  surveyed  with 
IP,  the  conductor  has  strong  IP  chargeability  correlation  on L26N. 
The  central  portion  of  the  conductor  is  flanked  to  the  east  by  an 
interpreted,  sub-parallel  fault.  The  conductor  appears;  to  be 
associated  with  pyroclastic  and  mafic  volcanic  rooks. 

kcrru 

CONDUCTOR F: 
hru The  weak  conductor  parallels  Conductor E, and  has  an  interpreted 

strike  length of over 1.6 km  and a dip  ranging  from  near  vertical 
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to easterly.  The  conductor  has a close  flanking to direct 
association  with  barium, a generally  direct  association  with  zinc, 
and  some  direct  association  with  cadmium  soil  geochemistry.  On 

correlation  on L26N. The  conductor  appears to be associated  mainly 
lines  surveyed  with  IP,  the  conductor  has  strong I:P  chargeability 

with  crystal  tuff,  and  mafic  and  felsic  volcanic rocks. 

CONDUCTOR 0:  

The  weak  conductor  parallels  Conductors F and E, and  has  an 
interpreted  strike  length of over 1.6 km  and a dip  ranging  from 
near  vertical to easterly. 
relationship to  the  east  side of the  main  zinc,  copper,  cadmium, 

The  conductor  has a flanking 

and  barium  soil  geochemical  anomalies of the Hwy Zone.  On  lines 

correlation.  The  conductor  appears to be  associated  mainly  with 
surveyed  with  IP,  the  conductor  has  moderate  IP  chargeability 

crystal  tuff,  and  crystal  tuff  breccia. 

W 

w 
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SUMMARY: 

1998 DELTA  WEST  PROJECT: 

km north  of  Meziadin  Junction  in  Northwestern  British Columbia. 
The  Delta  West  Project  is  located  in the Stewart  Gold  Camp  about 70 

The  project  is  centred on NTS Map  Sheet  104A/12  at  latitude 

West  Grid  straddles the Stewart-Cassiar Hwy and the main focus  of 
56'36'N, longitude 129O38'W  and covers 86 square kms. The  Delta 

the 1998 project, the Central Zone, is  located  about 5 0 0  m  east  of 
the Hwy. The Hwy Zone,  located  west  of the Central Zone, and the 
East  Zone, generally  contiguous with,  and to the east  of the 
Central Zone, were originally  secondary targets. 

The  project was initiated to follow-up weak Aerodat,  conventional 
EM, airborne  anomalies  associated  with subtle, apparently 

wide, IP  chargeability  anomalies,  outlined  by 1996 and 1997 
stratabound,  soil  geochemical  anomalies; and, moderate to strong, 

reconnaissance surveys. The  geophysical  and  geochemical  anomalies 
are correlative  with  a  favourable  geological  environment  initially 
documented  by the GSC  in 1993: a  generally  unexplored  window  of 
prospective  Hazelton  Group  rocks on the western  flank  of the 
oweegee Dome. 

The project was carried  out in September-October  and  October- 
November, 1998, as logistics  and  field  conditions  allowed.  The 
work comprised the restoration  of  most  of the clear  cut  poxtion  of 
the 1997 Delta  West  Reconnaissance  Grid  (L14N to L50M); the 

28N,  32N,  33N); the collection  and  ICP analysis of 219 detail and 
installation  of five  fill-in  and  step out  grid lines (L20N, 24N, 

fill-in  soil  samples;  geological  mapping  of the new grid.  lines; 
prospecting,  including the collection of 32 rock samples  and the 
ICP  analysis  of 20 samples, as an attempt to locate mineral.ization 
indicative of the source of the Hwy, Central and East Zones' 
geochemicallgeophysical  anomalies; and, a 10 km MAX-M:CN HLEM 

within the IP  anomalies,  which  could be the main focus of initial 
survey, in an attempt to locate  areas  of  higher conduc:tivity, 

diamond  drilling. 

The  field  program was executed  by the author (30 field days), with 
the assistance  of  prospecting partner,  David R. Kennedy (3.2 field 
days) for the grid  installation  and  initial  geochemical  and 

with  Janine  Calder, (8 field  days)  for the EM survey  and 
geological  surveys; and, in  view of Mr. Kennedy's sudden  infirmity, 
prospecting  activities. An application was filed to fund  a  portion 
of the approximately $20,000 of  allowable  project  expenditures 
under the 1998 Prospectorss Assistance  Program  of  British  Columbia. 

The main exploration  target  is  polymetallic,  stratabound 
mineralization,  including  copper, lead,  zinc, silver  and  gold.  The 

delineated  Hazelton  Group rocks,  and includes  Eskay  Creek type VMS 
target  mineralization  is  associated  with the favourable,  xecently 

sulfide  mineralization. 
ii 
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The  exploration  rationale  includes the followj.ng  parameters: 

pyroclastic rocks,  and  interbedded  sediments)  and  associated 
altered  Hazelton  rocks  (including  mafic  to felslic  vo1ca:nic  and 

dioritic  intrusions in the Stewart  area  have  potential  for  hosting 
substantial  polymetallic  orebodies;  such  Au-Cu  deposits are often 
haloed  by  Zn-Cd-Ag  mineralization;  the  associated  polymetalltic  soil 
or  sediment  geochemical  signature, the most  apparent  component  of 
which  is  often zinc, can  effectively  identify  regional  and  specific 
exploration  targets,  which,  when  evaluated  wi.th  appropriate 
geophysical tools, can often  yield  priority  drill  targets. 

Substantial glacial-fluvial overburden can  significantly  dilute the 
magnitude  of  the  geochemical  anomalies  associated  with  buried 
mineralization;  however,  subtle  but  consistent  zinc  anomalitrs, when 

without  arsenic  and  gold,  can  constitute an important  pat,hfinder 
augmented by some copper,  cadmium,  barium,  silver, etc., with  or 

signature  for the buried  mineralization. 
geochemistry  is  deemed to be  particularly  indicative  of  proximal 

!Phe zinc  soil 

mineralization,  when  associated  directly  with  or  flanked by copper 
or copper-gold  soil  anomalies. 

The 1998 program  was  carried  out  mainly in a large  clear  cut on the 
east  side  of the Bell-Irving  River  Valley. The 1998 project  area 

material  which  ranges in thickness  from a few cm,  in the vicinity 
is  generally 99% overburden  covered  and  includes  glacio-fluvial 

of the sparse  outcrops, to tens of  meters  in  proximity  to the 
river. Fairly  well  developed  soil  horizons  exist  in the prrviously 
densely  forested  areas,  where  extensive  root  systems  have  reworked 
the original  cover. 

The  results  of the 1998 detailed  follow-up  program,  when  int.egrated 
with the historical data, are  deemed to have  substantially  a.dvanced 
the project. The  1998  soil  geochemical  survey was successful in 
confirming the importance of the historical,  reconnaissance 
exploration targets and the 1997 interpretation  of the general 
morphology  of the geochemical/  geophysical  zones.  While the zones 
have an apparent  strike  length  of 4 km and  remain  open for 

geochemistry of the Hwy, Central  and  East  Zones  has now been 
expansion to the northwest,  southwest  and  east, the soil 

delineated  in  some  detail  over a 1.8 km strike  length.  Contouring 
of the integrated zinc,  copper,  cadmium  and  barium soil  an,omalies 
now  reflects  element  zoning  and  correlations  that  are 
characteristic  of  important  copper and  gold mineralization in the 

and  geophysical data, are indicative  of  priority,  apparently 
Stewart Camp;  and thus, when combined  with the positive  geological 

stratabound  drill targets on the  Delta  West  Property. 

The geological survey located only sparse  outcrops of main1.y shale 
and mudstone in the aenter of the grid that are interpreted to be 
linear,  northwest  trending  fault  valleys  were  delineated  that  may 
interbeds  of the of the Hazelton  Group  sediments. A number  of 

control, or have an important  role  in the genesis  of the target 
mineralization. 

iii 
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In many  areas,  the  underlying  bedrock types can  apparently  be 
ascertained  locally  via  the  predominance  of a particular type of 
angular  float  rock  and/or  subcrop.  Based on this  evidence,  the 
main  rock types on the 1998 Delta West Grid  are:  a.ltered  t.uff  and 
tuff  breccia;  altered  mafic  volcanic  of  andesitic  composition; 
shale  and  mudstone;  altered  rhyolite/dacite;  andl,  some  altered 
intrusive  rocks  of  dioritic  composition. It is  further  postulated 
that  the  Hwy Zone is  apparently  associated  mainly  with  altered 
tuff  and  tuff  breccia;  the  Central Zone with  altered  mafic 
volcanicso  tuff  breccia  and  some  mudstone  and  shaly  sediments;  and, 
the  Rhyolite Zone with  dacite  and  rhyolite.  The  rock types host 

approximately 8 km to the  east,  and  most  of  the  important  d.eposits 
the  gold/copper  mineralization on the  Deltaic  Grid,  located 

in  the  Stewart  Camp. 

Prospecting  activities  were  carried  out to locate  further  evidence 
of  the  source  of  the  soil  geochemical  anomalies  in  the  altered 
float  and  subcrop.  Historical  surveys  had  located a variety  of 

up to 269 ppm, with  generally  little  anomalous  zinc  and no gold. 
altered  float  rocks,  often  with  anomalous  copper  contents  ranging 

However, a float  sample  of  altered  tuff  breccia  located on L14N at 
56+853 did  contain 95 ppb  gold  and 252 ppm  copprrr.  The  weakly 
pyritized  sample  is  located  in  an  area  of a strong  chargeability 
anomaly  and  correlating  copper,  zinc  and  barium  soil  anomalies. 

analyzed  via 32 element ICP. Five  of  the  these  samples  also  have 
In 1998, twenty  composite  samples  of  angular  float  rock  were 

with  anomalous  copper  contents  are  located  in  some  proximity to the 
anomalous  copper  contents.  The  majority  of  all  the  rock  samples 

eastern  segment  of  the  Central Zone, thus  adding  further 
credibility to the  proposed  diamond  drilling  referenced  above. 

The  approximately 10 km W - M I N  electromagnetic  suxvey  was  carried 
out on 7 grid  lines  and  utilized 3 frequencies (880"  3520 and 14080 
Hz). The  survey  was  successful  in  locating a least  seven sub- 
parallel,  weak EM conductors  that  range  up to over 1.6 km in 

geochemical  and  reconnaissance  IP  anomalies. A number  of  these 
length,  and a number  of  which  correlate  with  the  interpreted 

geochemical/geophysical  targets  are  now  considered  high  priority 
drill  targets  and  it  is  recommended  that  their  drill  investigation 

A two  hole, 600  m initial  drill test that  shou.ld  total  about 
constitute  the  next  stage  of  exploration on the  Delta  West  Grid. 

to the  Stewart-Cassiar Hwy, they  can  be  pursued  year  rountd.  All 
$90,000 is  recommended.  Since  the  targets  are  in  close  proximity 

the  targets  are  large  and  remain open for  expansion;  and,  if  the 
drilling is successful,  the 1998 program  should  be  expandadl to the 
northeast,  northwest  and  southeast to evaluate  additional,  readily 
apparent  targets. 
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REPORT ON 1998 DELTA WEST PROJECT: 

SKEENA MINING  DIVISION, 

NORTHWESTERN BRITISH COLUMBIA 

1. INTRODUCTION: 

This  report  describes  the  results  of  geological,  geochemical, 
geophysical  and  prospecting  surveys  carried  out as  the 1998 Delta 
West  Project.  The  project  area  is  located  on  the  eastern  edge  of 
the  Stewart  Gold  Camp,  approximately 80 km  northeast  of  Stfiwart  in 
northwestern  B.C.  (Figure 1). 

The  regional  rationale  for  the  program  includes  the  copper  and  gold 
mineralization  reported  on  the  Delta 1 and 2 mineral  claims  located 
about 8 km east  of  the  Delta  West  Project  Area  (Lee, 1990; 
Hamilton, 1991; Molloy, 1997; Map 1); a historical  report 
describing  widespread  gold  and  copper  values  apparently  on  the  Old 

. Claims  located  just  west  of  the  project area  (British  C!olumbia 
Minister of Mines, 1929; Map 1); and,  the presence  of  favourable 

Canada  (Greig,  Evenchick, 1993) on  the  flanks  of  the  Oweegee  Dome 
(Map 3) . The  Hazelton  Group  rocks  host  most  of  the  significant  gold 
deposits  in  the  Stewart  Camp  and  only  reconnaissance  historical 
exploration  has  ever  been  carried  out  in  the  Delta  West  Project 
Area. 

The  specific  property  rationale  for  the 1998 program  entails  the 
results of 1996 and 1997 reconnaissance  surveys  that  delineated 
zones  of  zinc,  cadmium,  barium,  and  copper  soil  geochemical 
anomalies  that are generally  correlative  with  reconnaissance IP 
chargeability  anomalies  and  which  have  apparently  been  traced  over 
a 5 km  strike  length.  Such  geochemical/geophysical  signatures 
often  halo  significant  goldjcopper  mineralization  in  the  Stewart 
Camp.  Weak  Aerodat  airborne EM anomalies  and  the  presence  of 
rhyolitic  horizons  are  further  indicative  of a prospective 
environment  for a significant  orebody,  including  Eskay  Creek VMS 
type  (Figure 2 ) .  

bd Hazelton  Group  volcanic  rocks  mapped  by  the  Geological  Su.rvey  of 
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kklv 2. PROPERTY, LOCATION AND ACCESS: 

The  Delta  West  Project  Area  is  shown  on  the  claim  map  appended  as 
Map 1 and  the  mineral  claims  are  summarized  in  Table 1. The 18 
claims  comprise 86 square  km  and  the  author,  David  R.  Kennedy, 
Janine  Calder  and  Graeme  Wallace  each  have a 25%  ownership 
interest. 

The  Delta  West  Project  is  situated  in  the  Delta  Peak  Area.  of  the 
Skeena  Mining  Division  about 80 km  northeast  of  the  ,town  of 

Junction, B.C.  (Figure 3). The  Delta  West  Project  is  centred  on 
Stewart, B.C.  (Figure 2); and,  about 7 0  km north  of  Meziadin 

NTS  Map  Sheet  104A/12,  at  latitude 56a36'N, longitude  129O38'W  (Map 
2). 

The  Stewart-Cassiar Hwy trends  generally  northwest  on  the  west  side 
of  the  project  area  and  provides  excellent  access.  Much.  of  the 
ground  in  the  vicinity  of  the  highway  has  been  clear  cut  and a 
number  of  old  lumber  roads  provide  some  additional,  i.nterior 

Meziadin  Junction  or  Stewart  (Figure 3). Gravel.  pits  in  close 
access.  Accommodation  and  fuel  can  be  obtained  at  Bell 2 or  at 

proximity  to  the  highway  and  to  the  main  streams  draining  the  area 
provide  excellent  overnight  camp  sites. 

w 

3. TOPOGRAPHY,  DRAINAGE,  CLIMATE, WILDLIFE ti VEGETATION: 

The  Delta  West  Project  is  located  within  the  Boundary  Ranges  of  the 
northern  British  Columbia  Coast  Mountains  (Figure 4). The  general 
area  is  characterized  by  the  Bell-Irving  River  Valley  and  the 
fairly  rugged  mountainous  terrain  to  the  east  ranging  from  about 
500 to 1600  metres  above  sea  level  (Map 2). Delta  Peak, to the 
east  of  the  Project,  and  Oweegee  Peak, 1 km  north  of  Delta  Peak, 

mountain terrain is  incised  with young,  deep valleys  that  trend 
are both over 2200  m in  elevation and  dominate the topography.  The 

northeast  and  that  drain  the  area  to  the  southwest,  generally into 
the  Bell-Irving  River  that  parallels  the  Stewart-Cassiar  Highway 
(Map 2) - 
The  regional  field  exploration  season  usually  extends  from  June 
through  October.  However,  given  the  excellent,  year  round  access 
and  the  relatively  flat  terrain  of  the  Bell-Irving  Valley, 
exploration  activities  can  be  implemented  at  most  times  of  the  year 
on  the  Delta  West  Grid. 

meters  in a 24  hour  period.  Recorded  mean  annual  snowfalls  in  the 
Snowfalls  are  heavy  in  the  Stewart  area  and  can  deposit  several 

Pass  (460 m elevation)  to  2,250  cm  at  Tide  Lake  Flats  (915 m 
area  range  from 520 cm  at  Stewart  (sea  level) to  1,500  cm  at  Bear 

daylight  and  pleasant  temperatures.  However,  the  proximity  to  the 
elevation).  Summers  are  usually  characterized  by  long  hours  of 

ocean  and  relatively  high  mountains  make  for  highly  changeable 
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Sept. 16,1998 TABLE 1 

DELTA  WEST  PROJECT  AREA,  FOWPAT CWMS 

DELTA PEAK SHEET,  104  AI12 

DELTA  WEST CLAIMS 
Claim  Name  Tag  No. 

FOX  30  23341  3 
FOX 31 
FOX  32 

233414 

FOX  33 
233415 

FOX  34 
233416 
23341  7 

FOX  35  220160 
FOX  36  233422 
FOX 37 
FOX  38 

231403 
231402 

FOX  39  233420 
FOX 40  233421 
FOX  48 
FOX  49 

21 8272 
21  8273 

FOX 50 
PAT 50 

21  8274 

PAT  51 
220187 

PAT  52  2201  89 
220188 

PAT  53  2201  90 

Rec No. 

347293 
347294 
347295 
347296 
347297 
347520 
347298 
347299 
347300 
347301 
347302 
355296 
355297 
355298 
355292 
355293 

355295 
355294 

Units 

20 
20 

20 
16 

20 
16 

20 
16 

20 
20 

20 
20 

20 

20 
16 

20 
20 

344 
20 

Ann. Date 

Jun 21/96 
Jun  21/96 
Jun  29196 
Jun 24196 
Jun  24/96 

Jun 24/96 
Jut  3/96 

Jun 30196 
Jul 1/96 

Jun  29/96 
Jun  29/96 
Apr  24/97 
Apr  24/97 
Apr  24/97 
Apr  24/97 
Apr  24/97 
Apr  23/97 
ADr 23/97 

Expiry  Date 

Jun  21,2001 
Jun  21,2001 
Jun  29,2002 
Jun  24,2001 
Jun  24,2002 

Jun 24,2002 
Jul3,2002 

Jun 30,2000 
Jut 1,2002 

Jun  29,2002 
Jun  29,2002 
Apr 24,2002 
Apr 24,2002 
Apr  24,2002 
Apr 24,2001 
Apr 24,2002 
Apr 23,2002 
Apr 23,2002 

C:\US498\TABLE 1 .WK3 







weather.  September,  October  and  the  first  half  of  November, 1998 
were  generally  characterized  by  warm  temperatures  (daily  values 
averaging  about 12 degrees C), but  often  by  interminable  rainfall 

trending,  often  boggy  linear  valleys  on  the  Delta  West  Grid,  the 
and  fog  that  hindered  program  activities. In view  of  the  northwest 

would  be  usually  frozen.  The  time  frame  also  coincided  with  the 
geophysical  survey  was  scheduled  for  November  when  such  wet  spots 

availability  of  the  rental  geophysical  equipment. 

Wildlife  in  the  area  of  the  Property  mainly  consists  of  goats, 

ptarmigan.  About 90% of  the  project  area  is  situated  below  the 
foxes,  grizzly  bears,  black  bears,  wolves,  marmots,  martins,  and 

treeline.  Parts  of  the  area  immediately to the  east  and  west  of 
Stewart-Cassiar  Hwy  have  been  lumbered  via  clear  cutting. 
Vegetation  on  the  Property  ranges  from  coastal  rain  forest 
including  mature  western  hemlock,  Sitka  spruce,  fir,  cottonwood  and 
tag  alders,  with  ferns,  devil's  club  and  moss  as  ground  cover,  to 
sub-alpine  spruce  thickets  with  heather  and  alpine  meadows. 

4. EXPLORATION HISTORY ON AND IN  THE  VICINITY OF DELTA WEST GRID: 

The  central  area  of  the  Stewart  Camp  was  prospected  mai:nly  for 
visible  gold  in  quartz  veins  at  the  close  of  the 19th century  but 
very  little  of  this  work  was  documented.  The  Camp,  after  more 

low  cost discoveries can  be made. 
(Figure 2), continues to be regarded as elephant  country  in  which 

w recent  discoveries  that  included  Snip,  Eskay  Creek  and  Red  Mountain 

w 

on  the  Old  claims  (Map 1) , in  the 1920's. As  referenced in  the 
Some  regional  historical activities were  reported  apparently on  the 

Annual  Report  of  the  British  Columbia  Minister  of  Mines, 1929, 
Consolidated  Mining  and  Smelting  Company  of  Canada  carried  out  work 
on  the  north  side  of  Treaty  Creek,  about 58 km from  the  confluence 

the company  indicates  that "the values are  scattered over a large 
of the  Bell-Irving  with  the Nass River. According to the report, 

mineralized  area  and  appear  to  be  mainly  in  gol.d,  silver,  and 
copper,  although  sufficient  work  has  not  been  done to form a 
criterion  of  the  possible  value  of  the  property". 

VLF-EM  survey  in 1991 that  covered  the  area  of  the  Oweegee  Dome. 
Indigo  Mines  funded  an  Aerodat  helicopterborne  magnetometer and 

Apparently  the  company  was  wound  up  in 1992 and  its  ground  position 

portion  of  which  was  useful  in  outlining  Hazelton  Formation  rocks 
lapsed.  There  is  no  indication  that  the  survey,  the  magnetic 

and  structure,  was  followed-up  on  the  ground. 

In  the 1 9 9 0 ' ~ ~  Cominco  apparently  carried  out  regional  geochemical 
surveys  in  the  area  before  staking  the  Delta  Claims  (Map 1) that 
cover a large  colour  anomaly  (Lee, 1990; Hamilton, 1991). Cominco 
initiated  reconnaissance  surveys  in 1990 and 1991 that  delineated 
very  anomalous  gold  and  copper  values  in  rock,  stream  sediment  and 
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talus  samples. No additional  work  was  recommended  and  detailed 
follow-up  was  never  carried  out. 

Geofine  carried  out  the  Phase 1A reconnaissance  program  on  the  Fox 
Claims  surrounding  the  Delta  Claims  (Molloy, 1993) for  Barrick  Gold 
in  August 1993. The  program  focused  on  the  evaluation  of  colour 

Although a number  of  the  gossan  zones  (Skowill,  Porphyry)  failed  to 
anomalies  hosted  by,  or  in  the  vicinity  of  prospective  geology. 

return  encouraging  assay  results,  the  Deltaic  Zone  and  surrounding 
areas  were  deemed  to  constitute a high  priority  gald  target. 

Based  on  the  positive  analytical  results  obtained  from  the  Geofine 
and  Cominco  initial  exploration  programs,  the  Deltaic  Zone 
mineralization  was  interpreted  to  trend  northeast  over  an  a.pparent 
intermittent  strike  length  of 3 km  and  have  an  a.pparent 
intermittent  width  of  over 1 km.  The  Deltaic  Zone  remains  open 
for  expansion  and  detailed  evaluation  and  could  extend  southeast 
onto  the  Delta  West  Grid. 

As a follow-up  to  the 1993 Phase 1A program,  Geofirie  carried  out a 
1993, Phase  1B  program  that  was  funded  by  Barrick  Gold  (Molloy, 
1993A). The  program  was  carried  out  on  the  Deltaic  Grid,  on  the 
Delta  claims,  and  comprised  IP  and  magnetometer  surveying,  as  well 
as soil  geochemical  surveys  completed  on  grid  lines  totalling  about 

weak - strong  IP  chargeability  anomalies  with  coincident  gold  and 7.3 km. The  follow-up  program  successfully  delineated a number  of 

haloed  by  zinc  soil  anomalies.  The  polymetallic  geoc,hemical 
copper  geochemical  anomalies.  The  most  prominent  targets  are 

deposits  in  the  Stewart  Camp. 
signatures  are  similar  to  those  that  are  associated  with  most  gold 

completed a B.C.  Prospectors  Assistance  Program  on  claim  lines  in 
In 1996 the  author  and  prospecting  partner,  David  K:ennedy, 

the  Delta  West  Area  (Molloy, 1996; Kennedy, 1996). A number of 
interesting  soil  geochemical  anomalies  were  defined,  with  some  of 
the  most  important  zinc  anomalies  having  direct  silver,  cadmium  and 
barium  correlation.  Others  have  some  cadmium  and/or  silver 
correlation,  with  anomalous  copper  association.  Using  these 
criteria,  five  northwest  trending,  anomalous  zinc  zones  were 
initially  interpreted  from  the  reconnaissance  soil  survey. 

In 1997,  Cordal  Resources  funded  an  Aerodat  airborne  conventional 
EM  and  magnetic  survey  that  located a number  of  weak EM anomalies 
in  the  vicinity  of  the  Delta  West  soil  geochemical  anomalies 
(Molloy,  1997).  The  reconnaissance  Delta  West  Grid  was  installed 
and  covered a 3.2 km  strike  length  of  the  target  area,  with  minimum 
line  spacing  of 400 m. Based  on  soil  geochemical  surveys  and  some 

Central,  East and  Rhyolite Zones.  The  Central  Zone  was deemed a 
IP  surveying, 4 zones  of interest  were  interpreted: the Hwy, 

high  priority  follow-up  target  in  view  of  its  zinc  and  IP 
signature.  For  example,  on L26N zinc  values  in  tbe  Central  Zone 
average 381 ppm  over 400 m,  and  are  mainly  associated  with a. strong 

9 



W 

IP  anomaly.  On L22N and  L30N,  the  Central  Zone  zinc  anomaly 
averages 368 ppm  over 375 m,  and 364 ppm  over 350 m, respectively. 

The 1998 Delta  West  Project  was  initiated  to  locate  and  pri.oritize 
drill  targets  via  detailed  soil  geochemical,  geological  and  HLEM 
geophysical  surveys  and  prospecting  on  the  Hwy,  Central  a.nd  East 
Zones. 

5 .  REGIONAL GEOLOGY: 

The  Delta  West  project  area  is  situated  on  the  eastern  margin  of a 
broad,  north-northwest  trending  volcanogenic-plutonic  belt 

Triassic  to  Lower  Middle  Jurassic  Hazelton  Group.  This blelt has 
consisting  of  the  Upper  Triassic  Stuhini  Group  and  the  Upper 

been  termed  the  "Stewart  Complex"  (Figure 5 )  by  Grove (1986) and 

with  the  Cache  Creek  and  Quesnel  Terranes  constitute  the 
forms  part  of  the  Stikinia  Terrane.  The  Stikinia  Ilerrane  together 

Middle  Jurassic  time  (Monger  et  a1 1982). To the  west  the  Stewart 
Intermontane  Superterrane  which  was  accreted to North  America  in 

Complex is bordered  by  the  Coast  Plutonic  Complex.  Sedimentary 
rocks  of  the  Middle  to  Upper  Jurassic  Bowser  Lake  Group  overlay  the 
Stewart  Complex  in  the  east. 

The  Jurassic  stratigraphy  was  established  by  Grove (1986) during 
regional  mapping  conducted  from 1964 to 1968. Formational 

as  regional  work  continues  most  notably  by  the  Geological  Survey 
subdivisions  have  been  and  are  currently  being  modified  and  refined 

Branch  of  the  British  Columbia  Ministry  of  Energy  Mines  and 
Petroleum  Resources  (Alldrick 1984,  1985, 1989) and  the  Geological 
Survey  of  Canada  (Anderson 1989, Anderson  and  Thorkelson 1990). 
The  sedimentological,  structural,  and  stratigraphic  framework  of 
the  area  is  being  established  with  some  degree  of  precision. 

The  Hazelton  Group  represents  an  evolving  (alkalic/cal-a.lkalic) 

Lake  Group;  Figure 5 ) .  Grove (1986) divided  the  Hazelton  into  four 
island  arc  complex,  capped  by a thick  turbidite  succession  (:Bowser 

litho-stratigraphic  units  (time  intervals  defined  by  A.lldrick 
1987) : 

1. The  Upper  Triassic to Lower  Jurassic  Unuk  River  Format,ion 

2. The  Middle  Jurassic  Betty  Creek  Formation  (Pliensbachian  to 

3. The  Middle  Jurassic  Salmon  River  Formation  (Toarcian  to 

4. The  Middle  to  Upper  Jurassic  Nass  Formation  (Bathonian  to 

(Norian  to  Pliensbachian) 

Toarcian) 

Bajocian) 

Oxfordian - Kimmeridigian) 
Alldrick  assigned  formational  status  (Mt.  Dilworth  Formation) to a 
Toarcian  rhyolite  unit  (Monitor  Rhyolite)  overlying  the  Betty  Creek 
formation.  Rocks  of  the  Salmon  River  Formation  are  transitional 
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between  the  mostly  volcanic  Hazelton  Group  and  the  wholly 

uppermost  formation  of  the  Hazelton or the  basal  formationl  of  the 
sedimentary  Bowser  Lake  Group  and  are  presently  re,garded a.s the 

Bowser  Lake  Group. 

The  Unuk  River  Formation, a thick  sequence  of  andesitic  flows  and 

major  gold  deposits  in  the  Stewart  area  (Figure 2 ) .  The  unit  is 
tuffs  with  minor  interbedded  sedimentary  rocks,  hosts a number  of 

unconformably  overlain  by  heterogeneous  maroon to green,  epi.clastic 
volcanic  conglomerates,  breccias,  greywackes  and.  finer  grained 
clastic  rocks  of  the  Betty  Creek  Formation.  Felsic  flows,  tuffs 
and  tuff  breccias  characterize  the Mt. Dilworth  Formation  (Figure 

volcanic  event  of  the  Hazelton  Group  volcanism  and  farms  an 
6A). This  formation  represents  the  climactic  and  penu.ltimate 

Formation  has  been  subdivided  in  the  Iskut  area  into  an  Upper  Lower 
important  regional  marker  horizon.  The  overlying  Salmon  River 

Jurassic  and a Lower  Middle  Jurassic  member  (Anderson  and 
Thorkelson 1990). The  upper  member  has  been  further  subdivided 
into  three  north  trending  facies  belts:  the  eastern  Tro:y  Ridge 
facies  (starved  basin) , the  medial  Eskay  Creek  facies  (black-arc 
basin)  and  the  western  Snippaker  Mountain  facies  (volcanic arc). 

Sediments  of  the  Bowser  Lake  Group  rest  unconformably  on  the 
Hazelton  Group  rocks and were  originally  thought to underlie  most 
of  the  Delta  West  project  area.  They  include  shales,  argillites, 

between  the  Bowser  Lake  Group  and  Hazelton  Group  passes  between 
silt  and  mudstones,  greywackes  and  conglomerates.  The  contact 

contact  appears to  be a thrust  zone  with  Bowser  Lake  Group  sediment 
Strohn  Creek  in  the  north  and  White  River  in  the  southl.  The 

l#slices**  occurring  within  and  overlying  the  Hazelton  Group 
pyroclastic  rocks to the  west. 

Two main  intrusive  episodes  occur  in  the  Stewart  area: ;& Lower 
Jurassic  suite of diorite to granodiorite  porphyries  (Texas  Creek 

Group;  and,  an  Upper  Cretaceous to Early  Tertiary intrusive complex 
Suite)  that  are  comagmatic  with  extrusive  rocks of the  Hazelton 

(Coast  Plutonic  Complex  and  satellite  intrusions).  The  early 
Jurassic  suite  is  characterized  by  the  occurrence  of  coarse 
hornblende,  orthoclase  and  plagioclase  phenocrysts  and  locally 
potassium  feldspar  megacrysts.  The  Eocene  Hyder  quartz-monzonite, 
comprising a main  batholith,  several  smaller  plugs  and a widespread 
dike  phase,  represents  the  Coast  Plutonic  Complex. 

Middle  Cretaceous  regional  metamorphism  (Alldrick  et  al. 1987) is 
predominantly  of  the  lower  greenschist  facies.  This  metamorphic 

thickening  at  the  Intermontane - Insular  superterrane  boundary event  seems to be  related to compression  and  concomitant  crustal 

(Rubin  et  al. 1990). Biotite  hornfels  zones  are  associated.  with a 
majority of the  quartz  monzonite  and  granodiorite  stocks. 
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'W 6 .  REGIONAL MINERALIZATION AND EXPLORATION ACTIVITIES: 

The  Stewart  Complex  is  the  setting  for  the  Stewart  (Silbak-Premier, 
Silver  Butte,  Big  Missouri),  Iskut  (Snip,  Johnny  Mountain,  Eskay 
Creek),  Sulphurets,  and  Kitsault  (Alice  Arm)  goldjsilver  mining 
camps  (Figure 2). Mesothermal to epithermal,  depth  persistent 
gold-silver  veins  form  one  of  the  most  significant  types  of 
economic  deposit.  There  appears to be a spatial  as  we111  as a 
temporal  association  of  gold  deposits to Lower  Jurassic  calc- 
alkaline  intrusions  and  volcanic  centres  (Figures 6A, 6B). These 

feldspar  megacrysts  and  correspond  to  the  top  of  the  Unuk  River 
intrusions  are  often  characterized  by 1-2 cm  sized,  potassium 

Formation. 

The  most  prominent  example  of  this  type  of  mineralization  is  the 

kg gold  and 1,281,400 kg silver  in  its  original  lifetime  from 1918 
historic  Silbak-Premier  gold-silver  mine  which  has  produced 56,000 

to 1976. The  mine  was  reopened  by  Westmin  in 1988 with  reserves 
quoted  as 5.9 million  tonnes  grading 2.16 g Aujt  and 80.23 g Agjt 
(Randall 1988). Mining  was  terminated  in 1996 but  the  plant  is 
still  used  for  custom  milling. 

The  ore  is  hosted  by  Unuk  River  Formation  andesite!;  and  comagmatic 
Texas  Creek  porphyritic  dacite  sills  and  dykes.  The ore bodies 
comprise a series  of  en  echelon  lenses  which  are  developed  over a 
strike  length  of 1800 metres  and  through a vertical  range  of 600 m 

northwesterly  and  northeasterly  trending  structures  and  their 
(Grove 1986, McDonald 1988). The  mineralization  is  controlled  by 

intersections  but  also  occurs  locally  concordant  with  andesitic 
flows  and  breccias. 

Two  main  vein  types  occur:  silica-rich,  low-sulfide  precious  metal 
veins  and  sulfide-rich  base  metal  veins.  The  precious  metal  veins 
are  more  prominent  in  the  upper  levels of the deposit  and  contain 
polybasite,  pyrargyrite, argentiferoustetrahedrite, native  silver, 
electrum,  and  argentite.  Combined  sulfides  of  pyrite,  sphalerite, 
chalcopyrite  and  galena  are  generally  less  than 5%. The  base  metal 
veins  crosscut  the  precious  metal  veins  and  increase  in  abundance 
with  depth.  They  contain 25 to 45% combined  pyrite,  sphalerite, 
chalcopyrite  and  galena  with  minor  amounts  of  pyrrhotite, 
argentiferous  tetrahedrite,  native  silver,  electrum  and 
arsenopyrite. 

Quartz  is  the  main  gangue  mineral,  with  lesser  amounts  of  calcite, 
barite,  and  some  adularia  being  present.  The  mineralizakion  is 
associated  with  strong  silicification,  feldspathization,  and 
pyritization. A temperature  range  of 250 to 260 degrees C Inas  been 
determined  for  the  deposition  of  the  base  and  precious  metals 
(McDonald 1990). 

W 

d Middle  Eocene  silver-lead-zinc  veins  are  characterized  by  high 
silver to gold  ratios  and  by  spatial  association  with  mo:lybdenum 
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and/or  tungsten  occurrences.  They  are  structurally  controlled  and 
lie  within  north,  northwest,  and  east  trending  faults.  This 
mineralization  has  been  less  significant  in  econom.ic  terms. 

Porphyry  molybdenum  deposits  are  associated  with  Tertiary  Alice  Arm 
Intrusions, a belt  of  quartz-monzonite  intrusions  parallel  to  the 

type  of  deposit  is  the B.C.  Molybdenum  Mine  at  Lime  Creek. 
eastern  margin  of  the  Coast  Plutonic  Complex.  An  example  of  this 

Relatively  recent  exploration  in  the  Stewart  Mining  Camp  has 
resulted  in  the  discovery  of a number of exciting  new  deposits. 

reserves  of 790,000 tonnes  grading 29.1 g Au/t. 
Cominco's  Snip  Mine  commenced  production  in  January  of 1991 with 

The  Eskay  Creek  gold-silver  mine  was  constructed  in 1994. Current 
reserves  at  Eskay  Creek  comprise  about 1.2 million  tons  containing 

The  Eskay  Creek 21A Deposit  is  hosted  within  Contaot  Unit 
2.28 million  ounces  of  gold  and 101.8 million  ounces  of  silver. 

carbonaceous  mudstone  and  breccia,  as  well  as  the  underlying 
rhyolite  breccia.  Two  styles  of  mineralization  are  present.  The 
first  is a visually  striking  assemblage of disseminated  to  near 
massive  stibnite  and  realgar  within  the  Contact  Unit.  Tho  second 
style  occurs  in  the  adjacent  footwall  rhyolite,  and  features a 
stockwork  style  quartz-muscovite-chlorite  breccia  mineralized  with 
sphalerite,  tetrahedrite  and  pyrite.  Highest  gold  and  silver 
values  are  obtained  where  the  Contact  Unit  is  thickest  and  the 
immediately  underlying  rhyolite  breccia  is  highly  fractu.red  and 
altered.  Drilling  has  outlined a zone  approximately 280 m :Long,  up 
to 100 m wide  and  of  variable  thickness  but  averaging 10 m. 
The  Eskay  Creek  21B  Deposit is  approximately 900 m long,  from 6 0  to 

mineralization  comprises a continuous  stratiform  sheet of banded 
200 m wide  and  locally  in excess of 40 m thick.  Contact  Unit 
high  grade gold and  silver  bearing  base  metal  sulfide  layers,  from 
2 to 12 m thick.  Mineralization  appears to be  bedding-parallel. 
Sulfide  minerals  present  include  sphalerite,  tetrahedrite, 
boulangerite,  bornite  plus  minor  galena  and  pyrite.  Gold  and 
silver  is  associated  with  electrum,  which  occurs  as  abundant  grains 
associated  with  sphalerite.  Peripheral  and  footwall  to  the  banded 

disseminated  tetrahedrite,  pyrite  and  minor  boulangerite 
sulfide  mineralization  are  areas  of  microfracture,  veinlet  hosted, 

mineralization. 

Royal  Oak's  Red  Mountain  deposit  (Figure 2) is on hold  after  the 

the  Kemiss  deposit  in  production  in 1998. In 1996, prior  to 
company's  decision  to  concentrate  its  current  efforts  on  putting 

spending  about $8.5 M on  Red  Mountain,  the  company  indicated  it  was 

quarter  of 1999 at a production  rate  of 150,000 ounces  of  gold  per 
looking  at  putting  the  deposit  into  production  in  the  fourth 

year.  Cash  costs  were  expected  to  be  in  the  range  of $150 per 
ounce. 
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The  Marc  Zone  and  its  northerly  extension,  the AV Zone,  occur  as 
sulfide  lenses  or  cylinders  associated  with a structural  junction 

mineralization  consists  of  densely  disseminated  to  massive  pyrite 
and  the  brecciated  contact  of  the  Goldslide  Intrusion.  The 

and/or  pyrite  stringers  and  veinlets  and  variable  amounts  of 
associated  pyrrhotite  and  sphalerite  as  well as chalco'pyrite, 
arsenopyrite,  tetrahedrite  and  various  tellurides.  Several.  phases 

different  generations  of  pyrite  and  breccia  fragments  consisting  of 
of  mineralization  and  deformation  are  indicated  by  the  presence  of 

pyrite.  High  grade  gold  values  are  usually  associated  with  the 
semi-massive,  coarse-grained  pyrite  aggregates,  but  also  with 

gold,  electrum  and as tellurides. 
stockwork  pyrite  stringers  and  veinlets.  Gold  occurs  as  native 

The  Willoughby  Project  (Figure 2) is  located  about 6 km  east of Red 
Mountain  and  was  initially  drilled  by  Bond  Gold  in 1989. Seven 

with  varying  amounts  of  copper,  lead  and  zinc.  Camnor  and  Giant 
structurally  hosted  zones  of  gold  mineralization  were  intersected 

underground  drilling  concentrated  on  the  North  and  Wilby  Zones.  In 
Gold  Minerals  carried  out a $1.3 M, 1996 program  of  surface  and 

1995, drilling  on  the  North  and  Wilby  Zones  had  returned  up to 2.3 
m grading 382.91 g gold/t  and, 13 m grading 13.37 g gold/t, 
respectively.  Camnor  terminated  work  on  the  project  in 1997. 

In 1995, on  the  Clone  Property  located  south of Red  Mountain, 
Teuton  Resources  and  Minvita  Enterprises  discovered  and  explored 
two  sub-parallel  shear  zones  up  to 1.5 km  in  length  that  host  high 
grade  gold  veins  and  stockworks.  Extensive  work  that  was  carried 
out  in 1996 apparently  failed  to  yield  consistent  results. 

7. DELTA WEST PROJECT GEOLOGY: 

The  Delta  West  Project  Area  is  postulated  to  cover a tectonic 
window  in  which  Jurassic  Hazelton  Group  and  Palaeozoic  Stikine 
Assemblage  rocks  have  been exposed by the uplift of broad 

the  erosion  of  Upper  Jurassic  sediments  of  the  Bowser  Basin. 
anticlinal  features  known  as  the  Oweeqee  and  Ritchie  Domes;  and  by 

The  evolution  of  geological  thinking  with  regard to  the  project 
area  is  described  in  the 1993, Phase 1B program  report  (Molloy, 

activities  are  summarized  on  Map 3. 
1993A). The  results  of  the  Geological  Survey  of  Canada's  mapping 

As indicated on Map 3, the  west  margin  of  the  Oweegee  Dome  is 
dominated  by  rocks of the  Lower  Jurassic  Hazelton  Group: 
intermediate  to  mafic  plagioclase-pyroxene  1apill.i  tuff-breccia, 
lapilli,  ash  and  dust  tuffs;  intermediate  and  felsic  fl.ows  and 
derived  debris  flows;  tuffaceous  arkose,  siltstone  and  mudstone; 
and,  conglomerate  and  sandstone.  These  rocks, as mapped  via 1996 

extend  west  to  within 300 m of  the  east  side o f  the  Stewart-Cassiar 
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Hwy.  Further  to  the  west,  the  Hazelton  Group  is  overlain  by  the 
Upper  Jurassic  Bowser  Lake  Group  sediments  including  silty 
mudstones,  fined  grained  sandstone  and  arkose.  Haze1to:n  Group 
rocks  exposed  on  the  east  side  of  the  Delta  West  Grid  include 
rhyolitic  to  dacitic  units. 

The  main  components  of  the  structural  fabric  trend  northwest  and 
northeast.  Older  faults  (pre-Bowser  Lake  Group)  according to Greig 

Permian  limestone  on  Stuhini  Group  rocks,  and EL steeply  south 
(1991) are  mainly  characterized  by  northwest  dips  whiclh  place 

dipping  fault  which  juxtaposes  the  Stuhini  Group  with  Hazelton 
Group  rocks. 

8. 1998 DELTA WEST PROJECT: 

Assistance  Program,  was  initiated  in  the  field  on  Septem.ber  24, 
The  Delta  West  Project,  after  approval  from  the R.C.  Prospectors 

terminated  by  the  Air  Canada  labour  disruption.  During  the  first 
1998.  Original  plans  to  initiate  the  program  on  September  13  were 

phase  of  the  program  (September  24-October 5) , the  historic 
reconnaissance  grid  base  line  and  grid  lines  (L14N-L50N)  in  the 
large  clear  cut  were  restored  and  five  fill-in  lines  and  step-out 

- lines  (L20N,  L24N,  L28,  L31,  L32)  were  installed.  Initial  fill-in 
and  step-out  soil  geochemical  and  geological  surveys  were  also 
initiated.  This  work  was  completed  by  the  author  and  prospecting 
partner  David R. Kennedy. 

A decision to complete  the  program  during a second  phase  (October 
26-November  13)  was  based  on  the  availability  of  the  HLEM 
geophysical  rental  equipment;  the  fact  that  November  weather  would 
probably  freeze  boggy  areas  on  the  grid  lines  that  were  flooded  by 
persistent  rain  during  the  first  phase  activities;  and, EL sudden 
malady  experienced  by D. Kennedy.  However,  mild  temperatures  and 
incessant  rainfall  in  late  October  added  more  water to topographic 
lows  on  the  grid  and  negated  the  possibility of carrying  out  HLEM 
surveys  on  L50N  and  L18N.  The  geochemical  survey  and  prospecting 
were  completed  by  the  author;  and  the  geophysical  survey  was 
executed  by  the  author  and  Janine  Calder,  geologist,  of 
Mississauga,  Ontario. 

A total of 50  man  field  days  were  utilized.  Al.lowable  project 

description  of  daily  activities  is  provided  in  Table 3 .  A British 
expenditures  total  $19,865.68  and  are  summarized.  in  Table 2. A 

Columbia  Prospectors  Assistance  Program  grant  of  approximately 
$7500  has  been  allocated to the  project. 

w 
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The  Delta  West  Project as described in this  report  consists of 5 
main components: 

A. 1997 GRID  RESTORATION  AND  EXPANSION 

B. SOIL  GEOCHEMICAL  SURVEY 

C .  GEOLOGICAL  MAPPING 

D. PROSPECTING 

E. HLEM  GEOPHYSICAL  SURVEY 

8.A. 1997 GRID  RESTORATION AND EXPANSION: 

The  1997  Delta  West  reconnaissance  grid  was  restored  in  the  large 
clear  cut  (L14N to L50N)  to  cover  the Hwy, Central.  and  East  Zones 

installed  from  the  Stewart-Cassiar Hwy to  the  eastern  limit  of  the 
(Map 4). Fill-in  L20N,  24N,  and  28N  and  step  out  L31N  and 32N were 

clear  cut  (Map  4).  The  attempt to restore  existing  lines  and 
extend  new  lines  farther to  the  east  beyond  the  clear  cut  was 
negated  by  the  areas  of  entangled  deadfall  (burnt  trees)  on  the 
edge of the  cut,  and a water  filled  swamp  valley  on  the  edge  of  the 
forest.  Mature  trees  were  also  prone to the  recent  wind  storms  and 

and  install  new  lines  to  the  east  of  the  clear  cut.  The  western 
significant  cutting  would  be  required  to  restore  the  historic  lines 

grid  restoration  and  expansion  was  hampered  by  abnormal  water 
conditions  on  low  ground  west  of  the  Stewart-Cassiar Hwy. 

w 

8.B. SOIL  GEOCHEMICAL  SURVEY: 

The  geochemical  program  included  the  collection  of  219  soil  samples 
generally  taken at a 25 m spacing on new lines  and, at various 
fill-in  intervals  on  L30N  and  L50N.  The  majority  of  the  samples 
collected  represent B horizon  material  obtained  from  pits  dug 10 to 
50 cm  with a boniknocker - a modified  grubhoe.  Bainks  and 
overturned  tree  roots  also  were  utilized  as  samp1.e  sources  where 
conditions  required.  The  samples  are  described  in  Table 4 and 
sample  locations  are  shown  on  Map  4,  where  they  have  been 
integrated  with  historical  work.  The  project  was  hampered  by 
persistent  rainfall  that  flooded  boggy  areas  often  associated  with 
northwest  trending  linear  faults. 

The  soil  samples  were  subject  to 32 element ICP analysis  at  Chemex 
Labs  Ltd. in Vancouver.  The  certified  analytical  sheets  are 
provided  in  Appendix 1. The  zinc,  copper,  cadmium  and.  barium 
values,  along  with  the  historical  values,  are  shown  in  Table 4 and 
on  Maps 5-8. giiir" 
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The 1998 soil  geochemical  survey  was  successful  in  confirming  the 
importance  of  the  historical,  reconnaissance  exploration  targets 
and  the 1997 interpretation  of  the  general  morphology  of  the 
geochemical/geophysical Hwy, Central,  East  and  Rhyolite  Zones. 
While  the  integrated  data  base  suggests  that  the  zones  have  an 
apparent  strike  length  of  about 4 km  and  remain  ope,n  for  expansion 
to the  northwest,  southwest  and  east,  the  soil  geochemistry  of  the 
Hwy, Central  and  East  Zones  has  now  been  delineated  in  some.  detail 
over a 1.8 km  strike  length. 

The  lack  of  stronger  zinc  and  other  element  analyses is attributed 
to the  masking  affect  of  the  deep  overburden  cover.  The  magnitude 
of  the  signature  is,  however,  considered  significant  when 
referenced  to  other  such  environments  and  their  hal.oing  signatures 
e.g.,  those  associated  with  important  mineralization  on  the  Todd 
Creek  Property  (Molloy, 1998) and  the  Deltaic  Grid  (Molloy, 1997). 

Contouring  of  the  integrated  zinc,  copper,  cadmium  and  bari.um  soil 

respectively)  reflects  element  zoning  and  correlations  t:hat  are 
anomalies  (using  thresholds  of 250,  40,  1 and 250 ppm,  Maps 5-8, 

characteristic  of  important  copper  and  gold  mineralization.  in  the 
Stewart  Camp.  For  example, as outlined  by  the 400 ppm  zinc  contour 
(Map 5) , linear  to  anastomosing  zinc  zones  are  found  within  the 
contoured  zones  have  strike  lengths  up  to 1.8 km, and  a.pparent 
strike  lengths  up  to  over 3.6 km.  The  zones  also  show  consi.derable 
thickening  e.  g. , near L26N, the 400 ppm  zinc  contour  of  the  Central 
Zone  is  about 250 m wide  and  averages 477 ppm  zinc!. 

As outlined  by  the 40 ppm  copper  soil  contour  (Map 6), anomalous 
copper  zones  have  the  same  morphology  and  considerable  strike 
extents  as  the  zinc  zones.  However,  the  copper  zones  generally 
display,  as  is  often  the  case  for  soil  geochemistry  over  zoned 

to  the  zinc soil  anomalies. The  most  prominent  copper  zone  is 
copper-gold deposits  in the Stewart  Camp, a flanki.ng  relat.ionship 

associated with the  Rhyolite  Zone  on the east  side of the  grid. 
There,  the 40 ppm  copper  anomaly  has  an  average  width  of  ahout 250 
m (e.g.,  averaging 72 ppm  over 250 m on L18N) and  remains  open  to 
the  east,  southeast  and  northwest. 

Barium,  as  outlined  by  the 250 ppm  contour  (Map 8),, and  cadmium  as 
outlined  by  the 1 ppm  contour  (Map 7), generally  display  t.he  same 
considerable  strike  extents  as  zinc  and  copper.  Barium  and  cadmium 
anomalies  show  some  good  correlation  with  zinc  but  have  more 
specificity  and  apparent  linearity  than  anomalous  zinc. 
strongest  barium  anomaly  is  located  on  the  eastern  edge of the  grid 

The 

on  the  Rhyolite  Zone,  where  it  shows  good  correlation  with  copper, 

the  postulated  northwest  extension of the  Rhyolite  Zone,  as 
cadmium  and  zinc  anomalies.  The  barium  and  cadmium  expression  of 

provided  by  historical  surveys,  is  particularly  intriguing  in  view 
of  the  apparent  width  and  strength  of  the  zones  (e.g.,  barium 
averaging 1082 ppm  over  about 200 m on  the  claim  line  south 

.. previously  interpreted Hwy, Central,  East  and  Rhyolite  Zonas.  The 
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As  indicated  by  the  good  correlation  of  zinc  with  barium  and  by  the 
of  L50N),  and  their  correlation  with  zinc  and  some  copper  values. 

the Hwy Zone is also a very  interesting  follow-up  target. 
flanking  copper  association,  the  apparent  northwestern  extension  of 

As  outlined to date,  the  strongest  cadmium  soil  anomaly  is 
associated  with  the  Central  Zone  between  L24N  and  L31N.  There,  the 

good  correlation  with  the  strongest  part  of  the  Central  Zone  zinc 
interpreted  cadmium  soil  anomaly  is  up  to 400 m in  width.,  shows 

anomaly,  has  some  direct  barium  association  and  bas a cl.assica1 
flanking  copper  association.  Immediate  drill  targets  are 

with  the  geochemical  anomalies  on  L26N.  The  1997  reconnaissance IP 
delineated  by  the  wide,  strong  IP  chargeability  anomaly  associated 

survey  was  not  carried  out  further  to  the  northwest,  but  based  on 
the  soil  geochemistry,  the  target  obviously  continues  beyond  L30N. 

Only  the  initial  1997  soil  samples  were  analyzed  for  gold  and 
although  most  did  not  have  any  significant  gold  contents,  weak  gold 
values  ranging  up  to  30  ppb  were  returned  from  samples ctn L18N, 
L22N  and  L30N,  near  the  originally  interpreted  east  boundary  of  the 
Central  Zone.  The  wide  IP  chargeability  and  associated  zinc  and 

based  on  geochemical  and  geophysical  criteria,  the  eastern  section 
cadmium  anomalies  on  L26N  offer a large  drill  target.  Moreover, 

of  the  Central  Zone  on  most  lines  is  deemed to offer  high  priority 
drill  targets,  including  the  specific  HLEM  geophysical  anomaly  on 

W L30N  discussed  below. 

The  Hwy  Zone  has a strong,  anomalous  zinc  soil  signature  (soil 
values  up  to 800 ppm  zinc,  with  correlating  barium,  cadmium  and 
silver  anomalies) , and a flanking  copper  association  on  its  west 
highway  and  at  L28N,  it  swings  back  across  the  hi.ghway.  Elased  on 
side.  At  L14N,  the  zone  trends  northwest  on  the  west  side  of  the 

the  geochemical and IP chargeability  criteria,  the Hwy Zone  offers 

Hwy  between  L20N  and  L28N. 
interesting  drill  targets  north of and  under  the  Stewart-Cassiar 

Based  on  geochemical  and  geophysical  parameters  discussed1  above, 
the  Rhyolite  Zone  offers  an  interesting,  initial  drill  target  at 
about  62+00E  on  L14N.  The  geochemical  expression  of  the  Rhyolite 
Zone  remains  open  to  the  east  and  it  remains a particularly 

magnetic  association  that  may  reflect  dioritic  intrusive  rocks,  and 
intriguing  target  in  view  of  the  felsic  lithologies,  the  positive 

Deltaic  Grid,  located a few  km  to  the  east. 
its  overall  similarity  to  the  gold  and  copper  targets  on  the 

8.C. GEOLOGICAL SURVEYS: 

The  results  of  the  geological  survey  are  integrated  with  the 
historical  geological  reconnaissance  information  on  Map 9. The 
geological  survey  confirmed  that  the  grid  is  99%  overburden 
covered.  The  overburden  generally  consists  of  an. A horizon  with 
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variable  thickness  that  increases  substantially  in  areas  of  low 
ground;  an  often  well  developed B horizon  showing  various  degrees 
of  oxidation,  including  spectacular  pink,  yellow  and  orangre  hues; 
a stoney C horizon  that  is  readily  apparent  in  proximity to outcrop 
and  in  subcrop  areas;  and,  some  extensive,  underlying  sand  and 
gravel  deposits,  particularly  on  the  west  side  of  the  stewart- 
Cassiar Hwy in  proximity  to  the  Bell-Irving  River.  There, a gravel 
deposit  is  currently  being  developed  by  B.C.  highway  crews - no 
geochemical  soil  anomalies  are  located  in  that  area. 

The  sparse  outcrops  located  during  the 1998 program  comprise  mainly 
black  shale  and  mudstone . The  rocks  have  platy  cleavage!,  trend 
northwest,  have  near  vertical  dips  and  display  varying  degrees  of 
limonitization.  The  main  evidence  as to specific  types  of 
overburden  covered  bedrock  lithologies  is  often  apparently 
provided, at many  locations,  by  the  dominance  of a particular  type 

pervasive rock type  underlying the  grid is int.erpreted. to be 
of  angular float and/or  subcrop. Based  on this evidence,  the  most 

altered  crystal  tuff  and  tuff  breccia.  Breccia  fragments  ranging 
up  to  over 30 cm  are  often  found  in a silicified  crystal  tuff 
matrix.  The  rocks  are  usually  strongly  altered  (henlatized, 

without  chlorite/calcite/quartz  stockworks)  and  show  varying 
limonitized,  manganese  stained,  silicified,  and  chloritized  with or 

degrees  of  sulfidization  (usually  vuggy  pyrite). !Phe rock  type  is 

main  host  rock of gold  and  copper  mineralization on the  Todd  Creek 
considered  important,  particularly  when  hematized,  since  it  is  the 

Property  and  on  the  Deltaic  Grid,  east  of  the  Delta  West  Grid. 

The  next  most  pervasive,  apparent  bedrock  types  are:  fine  grained, 
silicified  mafic  volcanic  rock  of  andesitic  composi.tion,  often  with 
quartz  and  white  calcite  fracture  fillings;  sediments  (shale, 
mudstone,  sandstone),  often  hematized  and  forming  liner  ridges; 
bleached  rhyolite  and  dacite,  often  hematized  and  sulfidixed  with 
disseminated  pyrite;  and,  minor  intrusive  roclrs of dioritic 
composition.  The  latter  rock  type  is  usually  well  pgritized  and  has 
variable  magnetite  content. 

mainly  with  altered  tuff and tuff  breccia;  the  Central  Zone  with 
It  is  further  postulated  that  the Hwy Zone  is  apparently  associated 

altered  mafic  volcanics,  tuff  breccia  and  some  mudstone  and  shaly 

rock  types  host  the  gold/copper  mineralization  on  the  Deltaic  Grid, 
sediments;  and,  the  Rhyolite  Zone  with  dacite  and  rhyo1it.e.  The 

approximately 8 km  to  the  east,  and  most  of  the  important  deposits 
in  the  Stewart  Camp. 

A number of linear,  northwest  trending  fault;  valleys  were 
delineated  that  may  control or have  an  important  role  in  the 
genesis o f  the  target  mineralization.  The  prominent  positive 
magnetic  anomaly  associated  with  the  felsic  volcanic  rocks  on  the 
eastern  margin  of  the  reconnaissance  Delta  West  G.rid  may  reflect 
dioritic  intrusions.  If so, this  geological  setting  is  sirnilar  to 
that  of  the  Deltaic  Grid  to  the  east  where  interesting  gold/copper 
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mineralization  is  associated  with  altered  felsic  pyroclastic  rocks 
intruded  by  pyritized  diorite.  Carbonatized  mudstone  ocours  as 
interbeds  in  the  mineralization.  Gold/copper  mineralization  at  the 
Red  Mountain  deposit  located  near  Stewart,  is  also  associated  with 
Jurassic,  dioritic  intrusions. 

8.D. PROSPECTING SURVEYS: 

Prospecting  activities  were  concentrated  on  locating  the  possible 
source  of  the  geochemical  and  geophysical  anomalies.  Historical 
surveys  had  located a variety  of  altered  float  rocks,  often  with 
anomalous  copper  contents  ranging  up to 269 ppm,  with  generally 

altered tuff  breccia  located on  L14N at  56+85E did  contain 95 ppb 
little anomalous  zinc  and  no gold. However, a float  sample  of 

gold  and 252 ppm  copper.  The  weakly  pyritized  sample  is  located  in 
an  area  of a strong  chargeability  anomaly  and  correlating  copper, 
zinc  and  barium  soil  anomalies. 

Prospecting  was  carried  out  in  November  after  the  frost  had 
destroyed  much  of  the  grassy  ground  cover.  Areas  of  angular  float 
and  subcrop  boulders  were  examined  and 32 representative  samples  of 
generally  well  altered  rock  were  collected.  Twenty  composite 
samples  (Map 9, Table 5) were  subjected  to 32 element  ICP  analysis 

Appendix 2). Most  of  these samples comprise  altered  tuff  and  tuff 
and 1 sample (460256)  was assayed by  FA-AA for gold  (Table 5, 

breccia  that  show  various  degrees  of  hematization  and 
silicification.  Other  samples  collected  include  pyritized  diorite 
and  weakly  sulfidized,  hematized  rhyolite. 

Five  of  the 1998 samples  also  have  anomalous  copper  contents.  The 
majority  of  all  the  rock  samples  with  anomalous  copper  contents  are 
located  in  some  proximity  to  the  eastern  segment  of  the  Central 

drilling  referenced in  Section  8B. 
Zone,  thus  adding further  credibility  to  the  proposed  diamond 

. 
krr’ 

8.E. HLEM GEOPHYSICAL SURVEY: 

The 10 km  horizontal  loop EM survey  was  carried  out  on  seven  grid 
lines  (L14N,  L20N,  L22N, L24N, L26N,  L28N AND L30N)  with a MAX-MIN 
1-10 Electromagnetic  System.  The  survey  was  carried  out  mainly  in 
the  clear  cut,  as  entangled  dead  fall  and  wind  fall  on  t.he  east 

L50N,  L18N  and  on  the  west  side  of  the  Stewart-Cassiar  Hwy  further 
edge  of  the  clear  cut  negated  further  advancement.  Flooded  bogs  on 

mitigated  the  additional  surveying. 

Ontario  and  the  system  specifications  are  shown  in  Table 6. The 
The  equipment  was  rented  from  Apex  Parametrics  Limited  of  IJxbridge 

and a 100 m coil  separation.  In-phase  and  quadrature  components  of 
the  secondary  magnetic  field,  in  percent  of  primary  field,  were 
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taken  at 25 m intervals  and  slope  corrections  were  made  at  each 

quadrature  are  shown  on  Figures 7A-7GI and  the  locations  of  the 
station  using  an  inclinometer.  Profiles  of  th.e  in-phase  and 

interpreted,  weak  conductors  are  also  shown  on  Maps 5-8. 

The  survey  was  successful  in  delineating a number of weak to very 
weak,  parallel to subparallel  HLEM  conductors, a number of which, 
because  of  their  general  linearity,  strike  lengths  and  interesting 

to be  of  particular  interest.  The  conductors  are  discussed  below: 
correlations  with  geophysical  and  geochemical  anomalies,  are  deemed 

CONDUCTOR A: 

The  weak  conductor  trends  northwest  and  has  been  traced  for  about 

the  survey  area,  it  is  not  fully  delineated  on  all  lines  and  its 
7 0 0  m (L30N to L24N).  Since  it  is  located  at  the  eastern  edge  of 

with  copper,  zinc,  cadmium  and  barium  soil  geochemistry,  and 
dip  remains  uncertain.  The  conductor  shows  some  direct  correlation 

moderate  to  strong  IP  chargeability  correlation  on  L26N - the  only 
line  along  its  strike  length  that  has  been  surveyed  with II!. Host 
rocks  apparently  include  felsic  volcanics,  and  crystal  t.uff  and 
crystal  tuff  breccia. 

CONDUCTOR E: 

The  weak  conductor  parallels  Conductor A, has  an  interpreted  strike 

L26N  and to the  northwest,  the  conductor  has  direct  corxelation 
length  of  over 1.6 km  (L14N  to  L30N)  and a near  vertical clip. On 

with  zinc  soil  geochemistry. To the  southeast  of  L26N,  the  main 
with  copper,  cadmium  and  barium,  and a more  flanking  correlation 

direct  and  flanking  to  some  of  the  strongest  zinc  geochemistry.  On 
correlations  are  flanking  for  the  copper,  cadmium  and  barium,  and 

lines  surveyed  with  IP,  the  conductor  has  moderate to strong  IP 
chargeability  correlation. H o s t  rocks  apparently  include:  felsic 
volcanics,  pyroclastic  rocks  and  shaly  sediments. 

CONDUCTOR c: 

The  weak  conductor  parallels  Conductor B, and  also  has  an 
interpreted  strike  length  of  over 1.6 km and a near  vertioal  dip. 
On  L24N  and to  the  northwest,  the  conductor  has  direct  correlation 
with  copper,  and a flanking  correlation  with  cadmium,  barium  and 

L26N,  the  conductor  has a more  direct  correlation  with  zinc  and a 
some  of  the  strongest  zinc  soil  geochemistry.  To  the  southeast  of 

On  lines  surveyed  with  IP,  the  conductor  has  moderate  to  strong  IP 
flanking  association  with  respect to copper,  cadmium  and  barium. 

chargeability  correlation.  Host  rocks  include  mainly  crystal  tuff 
and  crystal  tuff  breccia  and  some  felsic  volcanic  rocks. 

28 



m
 

N
 

0
)
 

d
 

7 
n! 
V

 

I 
I 

8 
0
 

v
) 

F
 

u! 
v! 

V
 

V
 

N
 

W
 

W
 

m
 

m
 

d
 

I- 
(D

 

n! 
V

 
7 

I 
I 

5: N
 

V
 

01 
W

 

f! 





0
 

P
 

z r 
0

 
c 

0
 

0
 

m
 

al 
0

 
zi 

7 
7 

7 N
 

V
 

c 7
 

n! 
V

 I 





TABLE 6 

.O Designed for geoengineering  applications  and  groundwater  and  mineral  exploration, 
continuing  and  expanding  the  concepts  of  the  earlier  and  highly  popular  MaxMin  models. 

0 Frequency  span is extended to ten  octavely  spaced  frequencies  from 11 0 to 56320 Hz, 
with  increased  range  and  number of coil  separations.  These  and  other  developments  result 
in greater  performance,  with  more  applications  and  enhanced  interpretation. 

0 Advanced sphericand powerline  interference  rejection  is  still  furtherimproved,  resulting 
in faster  and  more  accurate  surveys,  particularly at the  larger  coil  separations. 

0 MaxMin  Computer or MMC,  which  is  described  in  a  separate  data  sheet, is offered  for 
digital  data  processing,  display,  storage  and  transfer.  The MMC displays  and  stores  the  in- 
phase  and  quadrature  readings,  their  standard  deviations,  and  the  corresponding  appansnt 
ground  conductivity  values.  Rough  terrain  surveys  are  also  simplified  with  the MMC. 

0 Data  interpretation  and  presentation  programs  are  available  for  layered  earth  parametric 
soundings  and  discrete  conductor  surveys  done  with  MaxMin EM. 

, 
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' 'MAXMIN 1-1 0 ELECTROMAGNI 

FREQUENCIES: 

COIL 
SEPARATIONS: 

TRANSMITTER 
DiPOLE 
MOMENTS: 

MODES  OF 
OPERATION: 

PARAMETERS 
MEASURED: 

READOUTS: 

READOUTS: 
RANGES OF 

RESOLUTION: 

110. 220, 440, 880, 1760, 3520, 7040, 14080, 
28160 and 56320Hz. 

SETNO.l: 12.5,  25, 50, 75, 100, 125, 150, 200, 
250, Mo and 4CO metres (thestandardset). 
SETN0.2: 10. 20.40, 60, 80, 100, 120,  160,.200. 
240 and 320 metres (selected with grid switch in 
receiver). 
SET N0.3: 50,100,200,300,400, 500,600, SOO, 
1o00,  1200 and Is00 feet (selected with grid 
switch in receiver). 

llOHz: 200Atd 
220 Hz:  190 Atd 

3520Hz: 8OAtd 

M H z :   1 7 0 A t d  14MIOHz:  2OAtm' 
7040 Hz: 40 Atmz 

880Hz: 14OAtd 28160Hz: lOAtm* 
1760Hz: 1 1 O A t d  56320  Hz: 5 Atm' 

M A X  1: Horizontal loop or slingram. transmitter 
and  receiver coil planes horizontal and coplanar. 
MAX 2: Vertical  coplanar loop mode transmitter 
and  receiver coil planes vertical and  coplanar. 
MIN 1: Perpendicular mode 1 - transmitter coil 
plane horizontal and receivercoil planevertical. 
MIN  2: Perpendicular mode 2.  transmitter coil 
plane vertical and receiw coil plane horizontal. 

In-phase and  quadrature componets of the 
secondary magneticfield, in  %of primaryfield. 

Analog direct edgewise  meter  readouts for  ln- 
phase, quadratureand tilt. Additional digital LCD 
readouts provided in the optional MMC computer. 
Interfacing and controls are provided for ready 
plug-in ofthe MMC. 

.Switch activated analog  in-phase  and  quadrature 
scales:0+4%,0+20%and0+100%,anddigital 
0&199.9 % autorange with optional MMC. Analog 
tilt0+75%and0+99%gradewithMMC. 

Analog in-phase and quadrature 0.1 to 1 % of 
primary field,  depending  on  scale used, digital 
0.01 %with autoranging MMC; tilt 1 %grade. 

REPEATABILITY: 0.01 to 1 %of primaryfield, typical,  depending  on 
frequency, coil separation  and  conditions. 

SiGNAL Powerline comb filter, continuous spheric noise 
FILTERING: clipping, autoadjusting time constant,  and more. 

WARNING  Receiver signal and  reference  warning lights to 
LIGHTS: indicate potential errorconditions. 
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Telephone: (1)'905852 5875 Facsimile: '(1) 905 852 9688 P. ' 0 .  Box 818. Uxbridge; 

APEX PARAMETRICS LIMITED Airport:  Toronto  lnternatior,al 
Ontario, Cana.da L9P 1 hi2 
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. ,  * *  , .  

" 

SURVEY  DEPTH 
JENETRATION: 

iEFERENCE 
:ABLE: 

NTERCOM: 

TEMP.  RANGE: 

3ECEIVER 
3ATTERiES: 

FRANSMiTTER 
3ATTERIES: 

TRANSMiTTER 
3ATTERY 
:HARGERS: 

3ECElVER 
NEIGHT: 

for large horizontal target  and 0.75 times coil 
From  surface  down to 1.5 times coil separation 

separationforlargeverticaltarget,valueslypital. 

Lightweightunshielded412conductortefloncable 
for maximum operating temperature  range  and 
for minimum pulling friction. 

Voicecommunicationlinkprovidedforoperators 
via the reference cable. 

Minus 30 l o  plus W degrees  Celsius,  operating. 

25 hours continuous duty, lajs in cold weather. 
Four standard 9 V .0.6 Ah alkaline batteries. Life 

Optional 1.2 Ah extended lif'e lithium batteries 
available  (recommended for very cold weather). 

Standard  rechargeable gel-tyiw lead-acid  6 V .-2E 
Ah batteries (4 x 6 V -  7.2 Ah) in nylon belt pack. 
Optionally rechargeable  Ionq life 6  V - 28 Ah 
nickel-cadmium batteries (20 x 1.2 V .7 Ah) with 
nisad chargers. best  choice for cold climates. 

battery  charger: 2.8 A @ 8 V  nominal  output. 
Lead acid battery charger:  7.3 V @ 2.8  A,  Ni-c:ad 

Operation from 110 ~ 120  and  220.240 VAC, fO - 
60  Hz,  and  12 ~ 15 VDC supplies. 

cored antenna coils), 9 Kg with MMC computer. 
8 Kg carrying weight (including the two ferrite 

lRANSMlTTER WT: 16 Kg carrying weight. 

SHlPPiNG 60 Kg plusweight of reference  cables at 3 Kg per 
NEIGHT:  100  metre, plus optional  items if any.  Shipped in 

two aluminum lined field I shipping cases. 

STANDARD Spare transmitter battery pack, sparetransmitter 
SPARES: 

connecting cords,  spare set oireceiver batterilts. 
battery charger, two spare transmitter retraciiie 

2PTIONSAND t MMC, MaxMin  Computer option 
I\CCESSORIES, t Datainterplstationandprermtation progralns 
)LEASE  SPECIFY: t Reference  cables, lengths 21s required 

t Reference  cable  extension  adapter 

t Receiver  extended life  lithium batteries 
t Handheld inclinometer for rough terrain 

t Transmitter ni-cad battery IL charger  option 
t Minimal,  regular or extendsd  spare parts kit 

Specifications subject to changes n,ithout nolification 
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CONDUCTOR D: 

The  weak  conductor  parallels  Conductor  C,  and  also  has  an 

The  conductor  generally  has a flanking  association  with  copper, 
interpreted  strike  length  of  over 1.6 km  and a near  vertic,al  dip. 

barium,  and  cadmium  soil  geochemistry,  with  the  exoeption  of  north 
of  L26N,  where  it  has  direct  correlation  with  cadmium.  The 
conductor  mainly  has a direct  association  with  anomalous  zinc  soil 
geochemistry,  but a flanking  relationship  with  the  higher  zinc  soil 
values.  On  lines  surveyed  with IP, the  conductor  has  moderate  to 
strong IP chargeability  correlation.  The  central  and  eastern 

which  flank  it  on  the  east  and  west,  and  which  are  interpreted  to 
segments  of  the  conductor  trend  subparallel to topographic  linears, 

be  faults. 

CONDUCTOR E: 

The  weak  conductor  parallels  Conductor D, and  has  an  interpreted 
strike  length of about 800 m (L20N  to  L28N)  and a near  vertical 
dip.  The  conductor  generally  has a closely  flanking  to  direct 
association  with  copper,  cadmium,  and  zinc,  and a more  direct 
association  with  barium  soil  geochemistry.  On  lines  surveyed  with 
IP, the  conductor  has  strong IP chargeability  correlation  o'n  L26N. 
The  central  portion  of  the  conductor  is  flanked  to  the  east  by  an 
interpreted,  subparallel  fault.  The  conductor  appears to  be 
associated  with  pyroclastic  and  mafic  volcanic  rocks. 

CONDUCTOR F: 

The  weak  conductor  parallels  Conductor E, and  has  an  interpreted 
strike  length of over 1.6 km  and a dip  ranging  from  near  vertical 
to  easterly.  The  conductor  has a closely  flanking to direct 
association  with  barium, a generally  direct  association  with  zinc, 
and  some  direct  association  with  cadmium  soil  geochemistry.  On 
lines  surveyed  with IP, the  conductor  has  strong IP chargeability 

with  crystal  tuff,  and  mafic  and  felsic  volcanic rocks. 
correlation  on L26N. The  conductor  appears  to  be associated  mainly 

CONDUCTOR 0:  

The  weak  conductor  parallels  Conductors F and E, and  has  an 
interpreted  strike  length  of  over 1.6 km  and a dip  ranging  from 
near  vertical to easterly. 
relationship  on  the  east  side  of  the  main  zinc,  copper,  c.admium, 

The  conductor  has a flanking 

and  barium  soil  geochemical  anomalies  of  the Hwy Zone. On lines 

correlation.  The  conductor  appears  to  be  associated  main:ly  with 
surveyed  with IP, the  conductor  has  moderate I€' charge,ability 

crystal  tuff,  and  crystal  tuff  breccia. 
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9. CONCLUSIONS: 

The  Delta  West  Project  is  deemed  to  offer a very  large,  prospective 

polymetallic  deposits  located  in  close  proximity  to,  and  under  the 
target  area  for  the  discovery  of  substantial,  possibly  stratabound 

Stewart-Cassiar  Hwy. 
overburden  covered,  but  as  interpreted  by  the  GSC  and  the  author, 

The  geological  environment  is  mainly 

includes  the  same  favourable  Hazelton  volcanic  and  sedimentary 
rocks  and  structural  attributes  that  host  the  most  important 
deposits  of  the  Stewart  Camp,  including  the  Eskay  Creek  deposit. 

The  promising  exploration  environment  also  includes a northwest 
trending  structural  fabric,  and a northwest  trending,  anast:omosing 

anomalies  that  signature  many  of  the  most  important  gold/copper 
fabric  of  zinc,  copper,  cadmium  and  barium  soil  geochemical 

display  an  intricate  zoning  that  is  further  characteristic  of  such 
deposits  of  the  Stewart  Camp.  The  geochemical  anomalies  also 

deposits.  Based  on  reconnaissance  IP  surveying,  broad  drill 
targets  are  delineated  by  moderate  to  strong  chargeability 

that  Aerodat  airborne  conventional  EM  anomalies  delineated  in  1997 
anomalies.  Based  on  the  detailed  HLEM  surveying,  it  is  concluded 

have  bedrock  sources,  and  that a number  of  the  HLEM  conductors  with 
positive  geochemical  and  geological  associations  offer  high 

Hwy. 
-. priority,  initial  drill  targets  in  proximity  to  the  Stewart-Cassiar 

W 
10. RECOMMENDATIONS: 

It is recommended  that  initially,  at  least 2 of  the  priority  drill 
targets  (Figures 8 ,  9) delineated to date  be  evaluated  with 
approximately 600 m of  diamond  drilling  in  the  next  phase of 
exploration.  Based on the  project  rationale  that  has  been  used 
successfully  on  the  Deltaic  Grid  located  about 8 km  to  the  east, 
and  elsewhere  in  the camp, each of these drill  targets has a number 
of  attributes  that  include  an  associated,  moderate  to  st.rong  IP 
chargeability  anomaly or projected  anomaly;  an  HLEM  anomady  that 
may  represent  greater  concentrations  of  sulfides,  or a controlling 
or  mineralizing  structure;  anomalous  zinc  soil  geochemistry  with 
direct  or  closely  flanking  anomalous  copper,  barium  and  cadmium 
correlation;  and,  prospective  geology.  Based  on  these  criteria,  the 
following  drill  holes  are  proposed: 

HOLE NO., TARGET: 
FIGURE 

LOCATION:  AZIMUTH,  LENGTH: 

DW99-01,  CENTRAL  ZONE  L30+00N, 6 0 ° ,  - 4 5 O  300 M 
8 .  

DIP: 

JECTED  IP, 
GEOCHEM,  PRO-  55+00E 

C HLEM  ZONE 

DW99-02,  HIGHWAY  ZONE  L26+00N, 60°, -45' 300 M 
9. GEOCHEM,  IP,  47+50E 

G HLEM  ZONE 
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Hwy, the  drill  program  could be  carried  out at  any time  during  the 
Since  the  proposed  holes  are in  proximity to  the Stewart-Cassiar 

year.  For  example,  the  proposed  collar  of DW99-01 is  located  about 
4 0  m west of the Hwy and  the  hole  would  be  drilled  under  the Hwy, 
subject  to  government  permitting. 

addition  to  carrying  out  detailed and  step  out  drilling  on the Hwy 
If the  drilling  is  successful,  it is  recommended  t:hat  in 1.999, in 

and  Central  Zones,  the 1998 type  surveys  be  expanded  on  recut  and 
new  grid  lines to the  northeast,  the  northwest  and  southeast of the 
1998 grid.  All  the  targets  remain  open  for  expansion,  and  the 
Rhyolite  Zone  requires  detailed  evaluation,  particularly  to  the 
east  of  all  current  and  historical  work. 

4 0  
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