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1. INTRODUCTION 
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DiaMet  Minerals  Ltd.  began  exploring  for  the  faulted  extension of the Sullivan lead-zinc  orebody 

in the early  1980's.  The  best  available  geological  information,  compiled fiom private  and 

government  sources,  placed the most  likely  position of this extension  east of the confluence of 

Lewis Creek  and the Kootenay  River,  about  30 km northeast  of  Cranbrook  B.C.. The Paul  and 

Mike  claims  were  staked  in  198  1 - 1983  to  cover this area. 

A portion of the  subsequent  exploration  consisted of drilling  reverse  circulation  holes to bedrock. 

These  holes  showed  an  overburden  thickness  ranging kom 279 to 570 m.  These  thicknesses pose a 

formidable  obstacle to conventional  methods  of  geophysical  and  geochemical  exploration 

techniques. In the  Fall of 1996, M r .  Charles  Fipke of DiaMet  Minerals  requested  that  the  author 

review the existing  data  from the Paul-Mike  claims,  comment  on  the  conclusions,  and  suggest  other 

exploration  methods  which  may  detect  a  massive  sulphide  target through these  overburden 

thicknesses. This review  resulted  in  a  proposal to use  a  combination of strong  and  weak  chemical 

extractions  on  soil  samples.  These  different  extractions  were  designed to detect the direct  or 

indirect  movement  and  subsequent  redistribution  in  the  soil of elements  which  may  have  originated 

fiom  an  oxidizing  sulphide  at  depth.  The  soil  survey, in  conjunction  with  a  geophysical  survey 

carried  out  by  Delta  Geophysics  Ltd., was completed  in the summer  of  1997. This report  presents 

the  results of the soil  survey  and  makes  recommendations  for  additional  work. 

2. LOCATION,  ACCESS  AND PHYSIOGRAPHY 

The  Paul  and  Mike  claims  are  located  23 km northeast of Kimberley,  B.C.  at  Latitude 49'  46'1101th 

and  Longitude  115'  41.5'west  on NTS map  sheets  82G/12  and 13 (Figure  1  and 2). The claims  lie 

east of Wasa  Lake  on the east  margin  of  the  Rocky  Mountain  Trench. 
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Topography is moderate  to  steep,  with  elevations ranging h m  800 to 1100 m. Most of the claim 

block is covered by forests  of  fir,  larch and  pine,  with  some  portions  of the lower elevations  open 

grasslands  and  cultivated  hay  fields.  The  east  portion of the  claims  encompass the west-facing 

slope of the Hughes  Range.  A  field  examination  showed  that the soils in  uncultivated areas were 

alkaline,  with  a  reaction to 10% HC1 occurring  at  a  depth of 15-20  cm.  Cultivated  fields  which  had 

fertilizer  were  more  acidic. 

Access to the claims is provided by Highway  93/95, the all  weather  road  leading up Lewis  Creek, 
and numerous logging roads and  bush  tracks. 

3. PROPERTY  DESCRIPTION 

The  Paul-Mike  claim  group  consists of 66 units in 5 claims and  are  wholly owned by  DiaMet 

Minerals  Ltd.  of  Kelowna, B.C. 

% 

CLAIM 

February 17,1981 18  209864  1350  Paul  2 

February 17,1981 18 209863  1349  Paul  1 

DATE OF RECORD UNITS TITLE NO. RECORD NO. 

II Paul  3 I 1351 1 209865 I 18 I Februarv  17.1981 ! 
Mike 3 

August 22,1984 2 210056 2222 Mike 7 

August 9,1982 6  2099 1 5 1649 Mike 4 

August 9,1982 3  209914 1648 

Mikey No. 1  Fr.  1772  209946 1 April 26,1983 

4. HISTORY OF PREVIOUS  WORK 

The history of previous  work has been  summarized €-om Northcote  (1983)  and  Klewchuk  (1992). 

The  first  recorded  work on the  Paul-Mike  group, other than  the  geological  compilation  which  lead 

f ' L 
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to the location  of the claims, was a Dighem  airborne  resistivity,  electromagnetic (EM) and  magnetic 

survey,  flown  in  1982. This survey  outlined  a  resistivity  anomaly on the eastern  edge of the claims 

and a  weak EM conductor in the southeast.  The  western  portion of the claims  were  characterized 

by low  resistivity @gh conductivity)  in the order of 75 to 100 ohm meters. (This conductive  area 

was  attributed  to  a  greater  thickness of overburden.) The magnetics  revealed  a  northerly  trending 

anomaly  along the eastern  edge  of  the  claim  block,  roughty  following the boundary  between  the 

resistive  and  conductive  zones. 

A heavy  mineral  in  till  geochemical  survey  was  conducted  roughly  concurrent  with the Dighem 

geophysics.  About 30 pounds of till was sieved  and  concentrated  using  heavy  liquids,  and the 

concenlrates  analyzed  for Pb, Zn, Cu,  Ag, As, Mo, Cd  and  Co  using  atomic  absorption.  Samples 

were  taken on approximately 800 m  line  spacings  and 200 m  centres. This survey  revealed  several 

significant  lead,  zinc and copper  anomalies. In general,  the  zinc  and  copper  responses  were 

coincident  with  each  other,  but the lead  responses  were  not.  The  anomalies  were  contoured to show 

a  northwesterly  trend;  however,  this  northerly  elongation  could  also  be  created by the  asymmetric 

line  spacing. The lead  anomalies  covered  both the highland  in  the  east  and the flatter  land  in the 

west of the claim  block.  Northcote  (1983)  correctly points out  that the interpretation  of source for 

heavy  mineral  anomalies  fiom  till  samples  will be strongly  influenced by the thickness  and  nature 

of  overburden.  Subsequent  work  has  shown the overburden to be  greater  than 300 m  in  thickness 

in the vicinity  of  many  of the till  anomalies. 

In 1985,  an  induced  polarization  survey  outlined two anomalous  zones  which  coincided  with 

several of the  till  anomalies.  Three  rotary  holes  totalling 546 rn were  drilled,  and  heavy  mineral 

concentrates  were  prepared  from  several  till  samples  obtained from 3  m  intervals.  Several  samples 

contained  appreciable  lead  and  silver  concentrations. 

DiaMet  drilled  three  deep  rotary  holes through overburden to reach  bedrock  in  1987  and  1988. 

Two  of the holes  reached  bedrock  and  were  cased,  while the third  was  lost.  Till  samples  were  again 

taken for  heavy  mineral  separation.  Peculiar  lead  nodules,  consisting of almost  pure  metallic  lead, 



were found in several till samples in two of the drill holes.  Analysis of the concentrates  revealed up 

to 3.66% lead.  The source of these  nodules was not  immediately  evident. 

The  cased  holes  were  re-entered in 1991  with  a  diamond  drill  core  rig,  and  bedrock  was 

successfully  recovered.  The  54.9 m of  core  recovered  quartzites  and  siltstones  attributed  to  the  Fort 

Steele  Formation,  which is considered  to  be  approximately  equivalent  to  the  stratigraphic  position 

which is host  to  the  Sullivan  deposit.  The  core  appeared  to  be  altered,  and  contained  pyrite. 

The thick  overburden  encountered in the drilliig essentially  relegated  the  surface  till  anomalies  to 

glacial  smearing  from  up ice sources,  and the geophysical  anomalies  to  groundwater or clay  layers. 

The  possibility of a  sulphide  source  underlying  the  Paul-Mike  claims  had  yet  to  be  thoroughly 

tested. An attempt  was  made  to  "see"  through  the  overburden  by  performing a high  sensitivity  soil 

mercury  survey  after  an  orientation  over  nearby  mineralization.  Over  1200  soil  samples  were 

collected  from  the  base of the "H" horizon  on 500 m lines  and 30 m stations.  These  samples  were 

analyzed  for  mercury  using  a  proprietary  analytical  techmque. 

I 

The  results of the  mercury  analysis  were  plotted  and  contoured.  Mercury in the  west  portion of the 

property was very  low  in  Concentration,  hovering  around the 0.2 - 1 .O ppb  level.  Anomalies  up  to 7 

ppb,  but  more  kequently 3-4 ppb,  were  found  on  the  eastern  portion of the  property,  and  extended 

over  a  north-south  length  of  several  kilometres. This concentration  may  be  related  to  the  proximity 

of outcrop,  thus a change in background. 

5. REGIONAL  GEOLOGY 

The following  description  is  taken  directly  from  Klewchuk (1  992): 

"Recent  work  by  Leech  (1960),  Hoy  (1979,  1984)  and  McMechan  (1981)  has 
provided  a  good  understanding  of  the  geology in the  region of the  Paul-Mike 
claims. 

The  area is underlain  by  clastic  rocks  of  the  Helikian  age  Purcell  Supergroup  which 
includes  the  following  units: 
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Formation 

Creston 

Aldridge 
upper 

Middle 

LoWW 

Fort  Steele 

.. 

f 
i, 

D k p t i o n  

Green  and  purple  argillite  and  siltstone, white and 
green quartzite;  minor  dark  argillite 

Dark  gray  finely  laminated  argillite;  minor siltstone 

Siltstone  and  impure  quartzite;  interlayered  with  dark 
laminated  argillite 

Finely  laminated  argillite,  siltstone;  minor  dolomitic 
siltstone and quartzite 

White  cross-bedded  quartzite,  mud-cracked  siltstone, 
argillite 

Descriptions h m  Hoy (1979) with  minor  modifications, 

The  Fort  Steele  Formation is stratigraphically  equivalent to the Lower  and  Lower- 
Middle  Aldridge  Formation and the Aldridge  Formation  is  transitionally  overlain by 
the Creston  Formation. A diagrammatic  cross  section  from the Sullivan  deposit 
across the Rocky Mountain  Trench to the Paul-Mlke  claims  area is provided as 
Figure 3. 

Voluminous  intrusions of diorite and  gabbro  composition  sills  and  dikes occur 
within this stratigraphy,  concentrated in the Lower  Aldridge  Formation  and 
diminishing  upward. 

All the known lead-zinc-silver  deposits in the region  are  hosted by the Aldridge 
Formation. The large  Sullivan  deposit  occurs  at  the  transition fiom Lower to 
Middle  Aldridge,  and,  although stratifom deposits are known fiom  other 
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stratigraphy in the Aldridge, this 'Lower-Middle  Aldridge  contact'  remains the 
favoured  stratigraphy  for  exploration. 

Mapping  by  Hoy  (1984) inferred a  regional  Rocky  Mountain  Trench Fault on the 
east  side of the Rocky  Mountain  Trench. This fault  could  bring the favourable 
'Lower-Middle  Aldridge  contact'  close to surface in the region of the Paul-Mike 
claims, as earlier  postulated." 

6. PROPERTY  GEOLOGY 

This description is also  taken  fiom  Klewchuk  (1992): 

"The  Paul-Mike  claim p u p  is largely  underlain by unconsolidated  material  which 
covers the position of the  Rocky  Mountain  Trench  Fault. 

The Fort  Steele  Formation  crops  out on the east  edge of the claims  area  and  has 
moderate  westerly dip toward  the  centre of the claims.  Here, the Fort  Steele 
Formation  represents the upper  limb  of  a  recumbent  fold  whose  axial plane strikes 
north-north  westerly  and  dips  westerly (Hoy, 1979). 

If the projection  of the Rocky  Mountain  Trench  Fault  passes through the claims  area 
it would  transect  and  displace the upper  limb of the recumbent  fold.  Because  the 
direction  and  magnitude of movement  on the fault is unknown, it is impossible  to 
predict  what  formation  underlies the overburden  on the west  half  of the Paul-Mike 
claims." 

7. GEOCHEMICAL  METHODS 

7.2 Field  and Analytical Methods 

A soil grid  was  placed over the Paul-Mike  claims  which  consisted of 14 east-west lines spaced  at 

400 m with soil sampling stations at 25 m. Soil  was  obtained  using  a  shovel or mattock  from the 

poorly  developed  B  horizon  in  undisturbed  forested  areas, or from  below the tilled layer in 

cultivated fields. At  least two duplicate samples  were  obtained  from  each line as a  check  on 

sampling  and  analytical  variability. 

SMEE and ASSOCIATES CONSULTING LTD. 
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Soils were air dried in kraft paper bags, then sent to Chemex Laboratories in Vancouver for 

analysis.  A soil pH  was done every 25 samples. Aqua regia soluble elements were determined 

by ICP, including the major elements. A  sodium acetatdacetic acid extraction with an  ICP-MS 

detection was used to liberate ions weakly  bound with carbonate components. These compounds 

are found in soils with a  pH above 7.5 -mostly the west portion of the gridded area. All 

analytical data used  for interpretation is  shown  in Appendix 1. 

7.2 Analytical Quality 

The duplicate samples have been plotted for the most important elements, and are shown in 

Appendix 2. The aqua regia soluble elements are prefixed by “HA” for “Hot Acid”. One of the 

duplicate pairs  is obviously not a duplicate, but the remainder of the pairs repeat  very well for 

Ca, Fe, Sr and Zn. The acetic acid  (HOAc)  ICP-MS  attack for the same elements show  a slightly 

poorer precision for Ca, Sr, and  Fe.  The  HOAc  Zn  has  a  much  poorer precision and  should  not be 

used alone to locate anomalies. 

7.3 Data Plots 

The absolute concentration of pH sensitive ions in the near surface soils will be controlled by the 

pH of  the soil. In addition, the pattern  of  element distribution in soils underlain  by deep 

overburden  and influenced by  an oxidizing sulphide should take the form of a “double peak” or 

“rabbit ear” with each  peak over the contact of the sulphide with the country  rock,  and the 

negative between the peaks is the actual  target (Smee, 1983);  (Smee, 1997). The pH sensitive 

elements Ca, Sr and Fe were plotted  in profile format using a  spreadsheet  program. Zn was 

plotted  to detect anomalous dispersion  from  shallow  buried targets on the eastern  edge of the 

property. Both the strong and  weak  extracts,  then their ratios are  plotted  for  each  line,  and are 

shown  in Appendix 3. The  HOAc  divided  by the hot acid  (HA) soluble components corrects for 

variable concentrations of  each  particular  element in the soil. An ideal  anomaly will have an 

SMEE and ASSOCIATES CONSULTING LTD. 
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excess of weakly soluble elements,  therefore the ratio will rise. A  combination of a double peak 

pattem and  a high HOAc/HA  ratio is the ideal  anomaly pattem. 

8. RESULTS 

A compilation  map  (not  to  scale)  showing the distribution of pH  and the position of interpreted 

anomalous  element patterns is  shown  in  Figure 4. 

The distribution of soil pH  on the Paul Mike claims ranges from  8.5 to 5.1,  more  than  a 1000 

fold difference in Hi concentration. The pattern clearly shows a north easterly  trend,  with the 

higher pH soils occurring to the west. This wide range of soil pH  dramatically influences the 

concentration  and pattern of  distribution of the pH sensitive elements. The Ca  and Sr were 

examined  in  detail  in areas with pH > 7.5, while the Fe was closely examined  in  areas  with  a pH 

of  <7.5. 

Anomalous patterns for  each of the pH sensitive elements  were picked from the profile plots, and 

the position of the central “low” between the double peaks was located on Figure 4. A  group of 

Ca, Sr and Fe anomalies trend  northeast  from Line 5200s  to Line 800s. The central poftion of 

this trend,  which extends from  Line 2000s to Line 2800s contains the strongest  double-peak 

responses in  all  pH sensitive elements,  and  has  been selected as the prime target area for follow- 

up.  However, these responses  also  occur  in the area of greatest  pH  change - 8.4 to 7.1 - more 

than  a  10-fold difference in H’ . This is the critical  pH range where the stability of  both  Ca  and 

Fe compounds  changes  from  being  essentially  non-mobile to being at  least  moderately  mobile. 

These  anomalies  could  therefore  simply  be  an  artifact  of the soil  pH  change. 

The east  portion of the claim group has  a  band of higher Zn  values  which  extends  intermittently 

from  L1600  to L5200. This higher Zn  may  be simply reflecting a higher background  caused  by 

proximity to bedrock,  or  may be mineralization  in the sedimentary  rocks.  All  of this data is to  be 

plotted  in  plan  stacked profile format to scale by Diamet. 

SMEE and ASSOCIATES CONSULTING LTD. 
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9. RECOMMENDATIONS 

r The clear double peak anomalies in Ca, Sr and Fe on Lines 2000-2800 must be field checked. 

Should  these anomalies not coincide with obvious surface features,  such as the start of tilled 

fields, drainages or seepages, or changes in vegetation, they must be considered as valid 

responses. 

The expected depth of overburden is in excess of 300 m. A detailed examination of all 

exploration data, including the self potential, IP and magnetic geophysical surveys and  a  plot  of 

the location of the lead nodules should be incorporated into the final exploration plan. 

Several lines of seismic could be very revealing as to the location of a suspected massive 

sulphide target. Recent  advances in high energy seismic profiling for mineral exploration were 

outlined in the recent  Exploration 97 Conference. These papers suggest  that massive sulphides 

can be revealed through a thickness in excess of 1 km of cover. 

Respectfhlly submitted by: 

Bany W. Smee, Ph.D., P.Geo. 
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I O .  AUTHORS QUALIFICATIONS 

As author of this report, I, Bany W. Smee, do certify that: 

I am an  independent  consulting  geochemist  residing  at  101  1 Seaside Drive, Sooke, BC. 

I am a  graduate  geologist with a  BSc degree (1969) from the  University of Alberta  and  a 

PhD degree  (1982) ffom the  University of New  Brunswick. 

I am a  member  of the Association of Professional Engineers  and  Geoscientists of British 

Columbia,  membership  number  18421. 

I have been  actively  engaged in mineral  exploration  for 27 years. 
i 
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olumbia, this 3/ day  of  October,  1996. 
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Plotted  Analytical Data 
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APPENDIX 2 

Field Duplicate  Analysis 
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APPENDIX 3 

Profile Plots for 
Lines 100 - 5200 
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INTRODUCTION 

During  the  period June 21  to  August 21, 1997, Delta 
Geoscience  Ltd  conducted  a  ground  geophysical  program on  the 
Paul-Mike  Claim Group located  in  the  Fort  Steele  area of British 
Columbia,  NTS  Sheet  82G  12/13.  This  work  was  conducted on behalf 
of  Dia  Met  Minerals, the owners  of the claim group. 

The geophysical  work  consisted  of  Induced  Polarization, 
Resistivity,  Self  Potential  and  limited  Borehole EM surveys over 
an east-west  oriented  grid  of  fourteen  lines  totalling  approx.  43 
line  kilometers.  Lines  were  generally  spaced 400 meters  apart. 

The  purpose of the abovementioned  geophysical  surveys was to 
search  for  a  deeply  buried (>400m) "Sullivan  type"  mineral 

challenge. 
deposit. The depth  to  the  target  horizon is a  major  exploration 

The famous  Sullivan  Mine  located  several  kilometers to the 
southwest of the survey area, is  a  world class lead, zinc, 

part  of the Aldridge  Formation.  This  section  of the Aldridge 
silver,  massive  sulphide  'deposit  hosted  in the lower to middle 

argillite.  Large  intrusive  dikes  and  sills of diorite  and  gabbro 
Formation  is  composed  mainly  of  siltstone,  quartzite  and 

composition  occur  within  the  above  stratigraphy,  particularly the 
lower  Aldridge.  Thick  overburden  has  tended  to  hamper the 
effective  exploration of the Aldridge  Formation. 

This report  has  been  written to provide a technical 
discussion  of  the  survey  design  parameters  and to discuss the 
exploration  significance of the  results. 



FIG. #l. 

LCCATION MAP - FORT STEELE PROJECT 

Scale 1:500,000. 
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PERSONNEL 

Grant Hendrickson - Senior  Geophysicist. 
Jan Dobrescu 
Kristian  von  Fersen - Senior  Technician. 
Max  Oudendag - Technician. 

In addition,  from time to time Dia  Met  provided two 

- Geophysicist. 

experienced  helpers to assist the Delta  Geoscience  crew: 

Robert  Schultz. 
Todd  Mayer. 

EQUIPMENT 

1 - IRIS  Instruments  IP-6  Receiver. 
1 - IRIS  Instruments  VIP 4000 Transmitter. 
1 - Toshiba  Field  Computer. 
1 - 4 x 4  Truck. 
1 - Hewlett  Packard  Plotter (HP 250C). 

1 - Melis-Remi  Frequency  Domain  Borehole EM  System. 
5 - Motorola  VHF  Radios. 



- 3 -  

DATA  PRESENTATION 

data  accompany  this  report. 
Reduced  scale (1:30,000) page-size  maps  of  the  geophysical 

This  data  is  presented as colour  contour plans. The  colour 
spread  is  such  that  the  blue  colour  has  been  assigned to low 
values  and the red to the highest  numerical  values. 

Fig. #4 - Induced  Polarization  Plan. 
Fig. #5 - Resistivity  Plan. 
Fig. #6 - Corrected  Self  Potential  Plan. 
Fig. # 7  - Uncorrected  Self  Potential  Plan. 
Larger  scale  plots of the above data (1:10,000) including 

stacked  profile  plans  were  provided to Did Met at the  completion 
of field  work. 

the  inphase,  quadrature,  amplitude  and  phase  for  each  frequency. 
The  borehole EM  data is  presented as separate  page  plots  of 

Figs. #8, 9 ,  10 & 11 - Borehole EM Data, DDH 88-1. 
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SURVEY  DESIGN  AND  PROCEDURE 

and  drilling)  in the survey  area  had  outlined  some  interesting 
Previous  years  exploration  work  (geochemistry,  geophysics 

areas  of  anomalous  overburden  geochemistry,  in  particular the 
presence  of  diagenetic  lead  nodules  within the thick  overburden 
cover. 

Did Met's consulting  geochemist, Dr. Barry  Smee,  felt  that 

created  around  a  large,  deeply  buried  oxidizing  massive  sulphide 
the reducing  electric  field  (self  potential  anomaly)  often 

deposit  could in part  be  responsible  for the apparent  diagenetic 

recommended  a  large scale self  potential  survey  be  conducted. 
lead  nodules  observed  in the overburden  drill  cuttings,  thus 

Further  discussions  between  Dia Met's  geophysical  staff  and 
Delta  Geoscience Ltd.,  lead to the  decision  to  also  conduct 
induced  polarization  and  resistivity  measurements,  in  conjunction 
with the remote  reference  self  potential  survey. The additional 
geophysics  could be done  simultaneous  with the SP  and  would 
provide  important  backup  information to the  self  potential  work. 
Field  work  commenced  in  June, 1997. 

since the survey  required a deep  depth of investigation  (focus  at 
The gradient  array  technique  was  chosen  for  the I.P. work, 

500 meters),  combined  with  an  electrode  array  that  was  relatively 
easy to implement  over  the  large  survey  area, yet maintain  the 
best  possible  signal to noise  ratios. 

The expected I.P. response  from the very  broad  pyritic 
alteration zone that  surrounds  most  major  mineral  deposits,  plus 
the  response  of the sulphides  in the deposit  itself,  suggests 
that  the I.P. technique  would  be the best  physical  property  to 
exploit when trying to search  deeply  into  the  earth.  There  is 
good  evidence  that I.P. effects  persist,  albeit  seriously 
attenuated,  even at great  depth. 

anomaly  could be  detected  over a large  deeply buried (400m) 
Modelling tests indicated that a modest, ( 2 - 3  mV/V) I.P. 

deposit. The resistivity  response  would  be  almost  negligible. 
The background  response  and  noise  from the overburden and  host 
rocks was expected to be  very  low,  however we did  expect  cultural 
noise  problems in some  localized  areas. 
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After  some  initial  field tests, the I.P/Resistivity  array 
parameters  were  set as follows: 

AB (current  electrode  separation) - 2800 meters. 
MN (potential  electrode  separation) - 150 meters. 

no  offset  lines  were  measured.  This  step  helped keep the signal 
Note:  The  current  line  was  moved  to  each  survey  line, i.e. 

east. 
level as high as possible. All lines  were  read  from  west  to 

The long  lines (4 kms) required the current AB to be  shifted 

began 250 meters  from the current  electrode,  whereas to the east 
to the north to read  all  of  the  line. To the west,  measurements 

measurements  terminated 300 meters  from the current electrode. A 
broad overlap  area (200 meters)  was  read  in the middle  and  the 

the overlap  areas  were  generally  very close, with some minor 
results  from  the  overlap  were  averaged.  The I.P. responses  in 

variations  noticed  in  the  resistivity. 

Signal  to  noise  concerns  were  paramount,  since the response 
of a deeply  buried  major  sulphide  deposit  would  be  weak.  The low 
signal  level  would  result  in  noisy I . P .  data, which  would  result 
in  noisy-looking  contour  patterns.  Statistically  however a clear 
signal  (higher  background)  should  emerge  over a large  area  from a 
deeply  buried  large,  almost  flat  lying  deposit  like the Sullivan. 

The  large MN employed,  while  not  good for horizontal 

precluded the need for high  horizontal  resolution  in  any  event. 
resolution,  did  provide  more  signal. The deep target  depth 

were  taken  every 25 meters  and  subsequently  averaged  over 100 
Measurements  of  the I.P, Resistivity  and  self  potential, 

meters, i.e. each 100 meter  reading  is a composite of  four 
readings. This  averaging  procedure was done to improve  the 
statistical  significance  of  each  plotted data point. There is no 
doubt  that  this  procedure  would  severely  smear the response  of 
near  surface  anomalies,  however as our  exploration  target  was 
expected to lie  at  the 450 meter  depth, the degradation of  any 
near  surface  overburden  and  cultural  responses was beneficial. 

Recent  work  (referenced  at  the  back  of this report)  has 
shown that, in  general,  the focus depth  and  depth  of 

be characterized as follows: 
investigation  of  gradient/Schlumberger  style  electrode  arrays  can 
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250  depth = (.18)(AB) (in our case 504  meters). 

290 depth = (.46)(AB) (in our case 1288 meters). 

observed  signal  occurs  above.  The 290 depth  refers  to  the  depth 
In the above, 250 depth refers  to the depth  where 60% of  the 

where 90% of the  observed  signal  occurs  above. The focus  depth 
of  gradient  arrays is generally  considered to be the 250  depth. 

electrode was established at approximately  5500S,  500E. The 
For the self  potential work, an isolated  remote  reference 

choice of a quiet site for this  electrode was hampered  somewhat 
by the  numerous  roads  and  cultural  interferences  in the area. 

For  lines  5200s  and  4800S,  the  reference was maintained  at 
the same site, however as the survey  progressed to the north  it 
became  necessary to move  the  reference. This move was done  to 
minimize the amount  of wire spread  over  the  claims. We kept  the 
reference  electrode one line  to the south of the  survey  line  and 
always  near  station  500E.  Movement  of  the  reference  necessitated 
a  minor  correction  factor  be  applied to the S.P. data, to 
normalize  each  line  with the original  reference. 

The S.P. corrections  for  each line  follows: 

L.5200S. 
L.4800S. 
L. 4400s. 

L.3600S. 
L.4000S. 

L.3200S. 
L.2800S. 

L.2000S. 
L.2400S. 

L.1200S. 
L.1600S. 

L.400S. 
L.800S. 

L.1OOS. 

No correction. 
No correction. 
+20mV. 
-15mV. 
+ 9mV. 
-5mV. 
+20mV. 
-108mV. 
-54mV. 

-8OmV. 
-67mV. 

-2OmV. 
-6mV. 

-46mV. 

The S.P. data is presented  both  with  and  without  the 
correction  factor  applied. Figs. #6 and 7 .  

Cultural  interference to both  the S.P. and I.P. signal  was  a 

Creek. 
frequent  problem,  particularly  along the Lazy  Lake  Road  and  Lewis 

Another  major  cultural  problem  area  was  the  land 

1100E). 
immediately  around the Dionne house  (located at approx.  40005, 
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major  nuisance  to the long  electrical  lines  necessary to do  this 
The  numerous  cattle  grazing  within the survey  area  were a 

work. The majority  of the land owners  co-operated  with the 
survey crew, however  there  were  some  notable  exceptions, 
particularly  along  Lewis  Creek. 

the fact  that  all the holes, with  the  exception  of DDH 88-1, were 
Only a minor  amount  of  borehole EM work  was  completed due to 

blocked  near  surface. 

Hole DDH 88-1 was  open to 597  meters,  however steel  casings 
were  present  in the  hole  from the surface to 568  meters, 
therefore  only the last 27 meters of the  hole  could be  logged. 

is a surface  to  hole EM  system  that  operates  in the frequency 
As  shown  in the diagram, Fig. # 2 ,  the  Melis-Remi EM system 

domain.  An  approximate  300m by 300m  loop was laid out 
surrounding the hole. Measurements  of  the  inphase,  quadrature, 
amplitude and  phase  were  made  at 2 meter  intervals at the 
following  frequencies: 2 8 ~ 2 ,  70Hz,  450Hz and 900Hz.  The 
alternating  current  flowing  in  the  surface  loop  will  generate a 
secondary  electromagnetic  field  in  any  conductive  bodies  adjacent 
to the hole,  which  will  be  detected  in  conjunction  with  the 
primary  field  by  the  borehole  probe.  In the absence of  any 

with  depth  primary  field  generated by the  surface  loop.  Some 
secondary  field,  the  probe  only  measures the slowly  attenuating 

simple  models  of the expected  secondary  field  phase  response are 
included  (primary  field  removed).  Fig. #3. 

The  Melis-Remi  Borehole  system  can  operate  in the 1 to 
8000Hz range,  however the known  overburden  thickness  in  the 
survey  area  precluded  frequencies  higher  than 900Hz, due to  the 

with  depth  in  relatively  conductive environments.  Even the 900Hz 
skin  effect (i.e.  high  frequency EM signals  attenuate  rapidly 

data  was  strongly  affected  by  thick weakly  conductive  overburden. 



FIG. #2. 
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Figure 2: Sketch or the REM1 system,. a surface-to- 
borehole  one-axis  frequency EM system. 
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DISCUSSION OF THE DATA 

The Paul-Mike  claim  group  is in most  part  overlain by a 
thick  sequence  of  unconsolidated  sand,  silt  and  gravel,  which 
totally  obscures  the  local  geology. The low  resistivity  over the 
western two thirds of the  property  is  ample  evidence  of  this 
overburden. 

The Fort  Steele  formation,  which  is  thought to be  the 
stratigraphic  equivalent to the lower  and  middle  Aldridge 
formation, is known to outcrop in the rugged  topography  found on 
the extreme  east  side of the present  grid. This formation  has  a 
moderate  west dip, therefore  should  underlie  much of the  survey 
area. 

The very  high  resistivities,  Fig. # 4 ,  (several  thousand  ohm- 
meters)  encountered  along the extreme  east  margin  of the survey 
grid, are probably  related to the outcropping  northwest  striking 
Fort  Steele  formation,  predominantly  large  massive  quartzite 
units,  although  some  coarse  grained  dioritic  intrusive  rocks  were 
also  observed  in  the  field. The large  high  resistivity  zone  does 
attenuate to the northeast,  which  may  indicate an increase in the 

direction. The very  high  resistivities to the southeast  may  in 
siltstone component  of the Fort  Steele formation in that 

part  be due to intrusive  rocks  dipping beneath  the  grid  and 
underlying the  southwest  corner  of the grid at great  depth. 

the  east  flank  of  the  grid  does  correspond  with  the 
A minor  2mV/V  (Fig. # 4 )  increase in the I.P. response  along 

abovementioned  high  resistivity  zone. This increase  however  is 
typical of the  normal  background  response  over  these  outcropping 
rock  types. 

The moderate  west dip proposed  for the Fort  Steele  formation 
can be  observed  in  the  resistivity  contour  patterns  along  the 
west  flank  of  the  north-south  striking  high  resistivity  zone, 

where  the  contour  lines are much  more open than  further to the 
i.e. in the north  central  part of the grid  at  approx. 2500E, 

which  may  be  approx. 45 degrees  to west at the  north  end  and 
south. The contour  gradient  gives us some  idea  of  the  local dip, 

steepening  again  to the west at the south  end  of  the  grid. 

There  is  some  weak  evidence  of  a  deeply  buried  east-west 
striking  bedrock  ridge,  occurring  in the centre of the  grid  at 
approx. 25005. 

relatively  small  features. 
The large  line  separation  hampers the resolution of any 
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The small  area  of  higher  resistivity  observed (500E, 1005) 
in the extreme  northwest  corner  of  the  grid  suggests  that the 
bedrock is not as deep  there  and  may  actually  outcrop  further to 
the northwest  of the present  grid. 

oxidation  reduction  boundary  (probably  related to a major fault), 
The  self  potential  survey  (Fig. # 6 )  suggests a possible 

striking  north  northeast  across  the  grid  from  approx. 1350E, 
5200S, to 2800E,  100s. 

west  oriented  self  potential  low  that  probably  represents the 
From  approx.  2400s to llOOS, there  is a very  prominent east- 

Lewis  Creek  fault  zone.  Note  that  the  course  of  Lewis  Creek 
follows this proposed  fault  (located at 22505)  only  on  the  west 
side  of the grid.  It is also  probable  that a second fault 
parallel to the Lewis  Creek fault, occurs  800  meters  to  the 
north.  Further  to  the  northeast,  Lewis  Creek  appears to closely 
follow the proposed  NNE  trending  oxidation  reduction  boundary. 

considered in  conjunction  with the  apparent oxidation  reduction 
The proposed  location  of the Lewis Creek  fault,  when 

boundary  mentioned  above,  points  to  major  fault  intersections  in 
the vicinity  of  2250E  and  2250s.  This  is  also  the  area  of the 
largest  negative  self  potential  response  and  also  interestingly 
coincides  with  an  area  of broad  circular  shaped  low  I.P. 
response.  This  coincidence  could  result  from  extensive 
alteration  of the bedrock  due to localized  increases  in  porosity 

possible  identification  of  an  alteration  centre  along  an 
and  permeability.  The  exploration  significance  of  this  is the 

exhalative  horizon.  Diamond  drill  hole 88-1 lies  just to the 
north of this  area. 

The  induced  polarization  response  over  the  grid  shows a weak 
discontinuous I.P. response  across  the  grid at approx.  1200E. 
The  discontinuous  nature of this  response  could  be  due to 
extensive  faulting of a relatively  narrow  exhalative  horizon  that 
manifests  itself  best  in the southwest  quadrant  of  the  grid. 

mv/V  above  background)  that  occurs in the southwest  quadrant of 
The very  broad  area  of  increased  I.P.  response (approx. 2.5 

the grid, Fig. # 4 ,  is a very  interesting  statistical  feature, 
since (a) all of the available  data  suggests  that  this  should  be 
an  area  of  very  thick  overburden cover, which  would  attenuate a 

postulated  oxidation  reduction  boundary  and  exhalative  zone  pass 
strong I.P. response  originating  from  the  bedrock; (b) the 

absolutely  no  cultural  interference  in  this  area.  The  available 
through the centre of this  anomalous I.P. area, and (c) there  is 

evidence at this time  suggests a deeply  buried  large  polarizable 
target occurs in the southwest  quadrant of the  grid,  probably 
centered at 1250E, 4800s. 
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The  borehole EM (DDH 88-1) data, while  interesting,  is  not 
sufficient  (only 27 meters)  to make any  significant 
interpretation,  other  than to say the hole  bottoms  in a 
relatively  resistive  bedrock. 
penetrate  100  meters  of the bedrock,  then  much  more  could  be  said 

If the hole  had  managed  to 

of the  exploration  significance of the area  immediately 

attempt  at  interpretation a tenuous  exercise. 
surrounding the hole. The limited amount of  data  makes  any 



- 11 - 

CONCLUSIONS  AND  RECOMMENDATIONS 

back the depth  limitations  of  conventional  mineral  exploration 
The surveys  described  in  this  report  have  attempted to push 

techniques.  A  large  weak I.P. anomaly  of an amplitude  predicted 
by modelling  (of  a  deep,  flat  lying  sulphide  horizon),  has  been 
outlined in the southwest  corner  of the grid. The possible 

proposed  exhalative fault system,  presents an interesting 
identification  of an oxidation  reduction  boundary  along  a 

exploration  scenario. 

The I.P. anomaly  mentioned  above  will  require  more 
geophysical  exploration  work  to  further  define  its  depth, 
thickness  and  areal  extent. 

A  series  of  Induced  Polarization  and  Resistivity  depth 
soundings,  interpreted  through  simultaneous  computer  inversion  of 
the I.P. and  Resistivity  data,  could  spatially  define  the  limits 
of this  anomaly  prior to drilling, i.e. a  layered  earth  solution 
could  be  obtained  for the area. 

C.S.A.M.T. surveying  could  also  help  in  identifying  a  deep 
conductive  layer,  but  should  be  done  in  conjunction  with  further 
I.P/Resistivity  work. 

Alternatively, one could  drill  test  this  anomaly  without  any 

vertical  depth of 700 meters, to ensure the holes  pass  through 
further  geophysics.  However  drilling  should  be  done to a 

the  area  investigated by the  surface  geophysics.  Borehole 
electromagnetic  surveying  may  ultimately  be  required. 

This  report has been  written  largely  from  a  geophysical 
point  of  view.  Clearly  much  remains to be  done  to  incorporate 
more  of the latest  geological  and  geochemical  evaluations  into 
the decision to conduct  further  drill  tests of the  Paul-Mike 
claim group. 

The geophysical  exploration  approach  to this very  difficult 

type of survey  necessary  to  explore  deep  within  the  very 
exploration  problem,  was  sound  and  serves as an example  of  the 

important  Aldridge  Formation. 

Grant A. Hendrickson, P.Geo. 
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DELTA GEOSCIENCE LTD. 

Consulting and Contracting 
Mineral  Exploration  Geophysics RECEIVED JUL - 4 1867 

~~ 

852 Tsawwassen  Beach  Ad. 
Delta, B.C.. Canada V4M 2J3 
Tel: (604) 9430983 
Fax: (604) 943-3907 

June 3 0 ,  1997. 

Inv. M.012. 
GST.#101333748. 

Did  Met  Minerals  Ltd., 
1695  Powick Road, 
Kelowna, B.C., 
V 1 X  4L1. 

&: Mr.  Ray Ashley, 
Mr.  Wayne  Mitchell. 

Geophysical  Work  at  Paul-Mike  Claims, Fort Steele, B.C. 
Period June 21 - June 30, 1997. 

........................... 

June 21 - 29: 4  Man  Crew. 
9  Survey days @ $1,700.00/day .... $15,300.00. 

June 3 0 :  2 man  Crew. 
1  Survey  day @ $1,350.00/day ..... $ 1,350.00. 

$16,650.00. 
G . S . T . . .  $ 1,165.00. 

$17,815.00. 

""_""" 

""""" 

""""" 

Note: Room and  Board  will  be  charged at completion of survey. 



DELTA GEOSCIENCE LTD. 
PFrFVVPD I I O  1 tM)7 

Mineral  Exploration  Geophysics 
Consulting  and  Contracting 

852 Tsawwassen  Beach Rd. 

Tel: (€04) 9430983 
Delta, KC., Canada V4M 2J3 

Fax: (604) 943-3907 A 
July 15, 1997. 

Inv.  M.015. 
GST.#101333748. 

INVOICE 

Dia  Met  Minerals  Ltd., 
1695 Powick Road, 
Kelowna, B.C., 
V1X 4L1. 

&: Mr.  Ray Ashley, 
~ Mr. Wayne Mitchell. 

Geophysical  Work  at  Paul-Mike  Claims,  Fort  Steele, B.C. 
Period  July 1 - July 15, 1997. 

............................ 

July 1 - 15:  2 Man  Crew. 
15  Survey  day @ $1,350.00/day ..... $ 2 0 , 2 5 0 . 0 0 .  

Room  and  Board up to  June 30 ( 4  men)............ $ 2,717.53. 

$22,967.53. 
G.S.T... $ 1,607.73. 

$ 2 4 , 5 7 5 . 2 6 .  

"""_"" 

""""" 

""""" 



DELTA GEOSCIENCE LTD. 
Mineral  Exploration  Geophysics 
Consulting  and  Contracting 

852 Tsawwassen  Beach  Rd. 
Delta, E.C., Canada V4M 2J3 
Tel: (604) 9430983 
Fax:  (€04) 943-3907 

August 15, 1997. 

Inv.  M.018. 
GST.#101333748. 

INVOICE 

Did  Met  Minerals  Ltd., 
1695  Powick Road, 
Kelowna, B.C., 
V1X  4L1. 

Attn:  Mr.  Ray Ashley, 
Mr. Wayne  Mitchell. 

Geophysical  Work at Paul-Mike  Claims,  Fort  Steele, B.C. 
Period  July 16, August 6-15, 1997 """"""""~""""""""""""""""""- 

8 Survey  days  I.P/Resistivity/S.P: 
4 man  crew @ $1,700.00/day ................... $ 13,600.00. 

1 Survey  day  I.P/Resistivity/S.P: 
3  man crew @ $1,525.00/day ................... $ 1,525.00. 

1 Survey  day  Borehole E.M. @ $1,200.00/day ..... $ 1,200.00. 

Room & Board  July  1-16: 2 men................. $ 2,210.19. 

Room & Board  August 6-15: 5 men............... $ 2,755.11. """""_ 
$ 21,290.30J 

G.S.T.. .. $ 1,490.32.d """""_ 
.$ 22,780.62J """""_ 



BECEIVED AUG 2 9 1997 
DELTA GEOSCIENCE LTD. 
Mineral  Exploration Geophysics 
Consulting and Contracting 

852 Tsawwassen Beach Rd. 
Delta, B.C.. Canada V4M U 3  
Tel: (604) 9430983 
Fax: (504) 9433907 A 

INVOICE 

August 25, 1997. 

Inv.  M.019. 
GST.#101333748. 

Dia  Met  Minerals  Ltd., 
1695  Powick  Road, 
Kelowna, B.C., 
V1X  4L1. 

&: Mr.  Ray  Ashley, 
Mr.  Wayne  Mitchell. 

Geophysical  Work  at  Paul-Mike  Claims,  Fort Steele, B.C. 
Period  August 16-21, 1997 - Project  Completed ""-""-""""""""""""""""""""""- 

3  Survey  days  I.P/Resistivity/S.P: 
3 man crew Aug. 16, 17, 18 @ $1,525.00/day.. . $ 4,575.00.J 

3 Survey  days  I.P/Resistivity/S.P: 
2 man crew Aug. 19, 20, 21 @ $1,350.00/day. .. $ 4,050.00.1/ 

Room & Board .................................. $ 2,044.66. 
""""" 

$10,669.66 
G . S . T . . . .  $ 746.88. 'J 

""""" 

$11,416.54 ./ 
""""" 

SEP 29 1997 

~ 



DELTA GEOSCIENCE LTD. 

Consulting  and  Contracting 
Mineral  Exploration  Geophysics 

852 Tsawassen Beach Rd. 

Tel: (604) 943-0983 
Delta, B.C.. Canada V4M U3 

Fax: (604) 9433907 

INVOICE 

October 17, 1 9 9 7 .  

Inv. M.028. 
G S T . # 1 0 1 3 3 3 7 4 8 .  

Dia  Met  Minerals Ltd., 
1 6 9 5  eowick  Road, 
Kelowna, B.C., 
V1X 4 L 1 .  

Attn: Mr. Ray Ashley. 

Fort Steele  Project 
"""""-"""" 

Preparation  of  Profile  Map ................ $ 5 0 . 0 0 .  

Air  Express  Courier  Charges ............... $ 3 9 . 0 5 .  



GEOCHEM  SURVEY 

STATEMENT OF COSTS 

Gridding & Collection 

crew: Dennia  Wager 
9 0  man  days '3 $175.00/day 

Wayne  Mitchell 

Tod  Mayer 

Travel,  Truck  rental,  Fuel 
Field  Supplies 

Accomodation E. Food 
Communications 
Shipping 
Equipment  Rental 

Smee  and  Associates 
Data  compilation and reporting 

Robert  SchultZ 

12 days @$500.00/day 

TOTAL  FIELD 

ASSAY $ LAB 

TOTAL  GEOCHEM  SURVEY 

$15,750.00 

$1324.40 
$4133.98 
$10,344.16 
$1992.90 
$325.43 
$690.02 

$8,000.00 

$42,560.89 

$43,658.60 

$86,219.49 
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