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SECTION A - SMVARY OF WORK 

Introduction: 

The "MG" Group of mineral claims was staked by 

Bethlehem i n  Ikcember 1973 following a large scale regional 

exploration program i n  the general Memitt - Princeton area during 

1970 t o  1972. 

In la te  1974 ten percussion holes were drilled. 

900 metres of dr i l l ing w a s  cmpleted and some interesting mineral- 

ized sections were encountered in several holes. 

diamond drill holes and one rotary hole totall ing 351111 and 218 m 

respectively were completed With low grade copper mineralization 

occurring in three of the four holes. Drilling problems Limited 

the penetration t o  218 m. 

During 1975 three 

The mjo r i ty  of the d r i l l  holes were located i n  the 

eastern side of the property in the areas of shallow overburden. 

Holes attempted i n  the western portion failed t o  reach bedrock and 

this area hd also never been tested by any geophysical surjey. 

was therefore f e l t  that  an Induced Polarization survey would provide 

the best approach t o  the untested area. 

untested zones would be checked by a survey offering moderately deep 

0180 m) penetration while the mineralized m a  in the eastern 

portion of the claim block muld be checked by three lines of deep 

0 2 7 0  m) I .P.  

It 

The d r i f t  covered and 

The report details  the result of this survey. 

Location and Access: 

The LQG claim group is  situated over a low north-south 

trending valley some 3 Ian west of Missezula Lake at  geographic 

cc-ordinates 49O47 ' latitude and 120°34' longitude. The nearest 
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centres  of population are 36 Km t o  the south a t  Princeton and 

38 Km to  the NNW a t  Merritt. Access t o  the property is bbtained 

by a 9.5 Km gravel road w h i c h  runs southeasterly from a point on 
Highway #5 scme 43 Km south of Merritt. 
and 2 ) .  

(See D r a w i n g  Nos. ML-79-1 

Mineral T i t l e  : 

The property i s  canpriked of the  following four mineral 

claims a l l  located i n  t h e  N i c o l a  Mining Division: 

__ Claim No. of U n i t s  Record No. Date Recorded Current Expiry 
Date __ 

LOG 1 1 2  26C8) Aug. 28,1975 Aug. 28,1982 

LQG 2 16 27(8) 11 Aug. 28,1981 

LOG3 1 2  28(8) 
LQG 4 16 29(8) 

It 11 

II I! 

Induced Polar izat ion Survey: 

Phoenix Geophysics Limited w a s  re ta ined t o  carry out t h e  

I.P. and r e s i s t i v i t y  survey. P r io r  to  t h e i r  f i e l d  technicians carrying 

out t h e  ac tua l  survey, t he  g r id  l i n e s  w e r e  established by four f i e l d  

personnel employed by Bethlehem. This work was performed during t h e  

f i rs t  week i n  May 1979  and t h e  geophysical survey w a s  cmple ted  
between May 7 and 25 ,  1979.  

The repor t  on the  survey follows i n  Section B with the  

acccmpanying drawings appended i n  Section E.  
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Expenditures: 

The expenses incurred during this program totalled 
$17,405.58, the details  of which are se t  out i n  Section D. 
average cost for the 28.45 Kin of line surveyed was $611.8O/Km. 

The 

Respectfully sukmitted, 

R. E. Anderson, P.Eng. 
Exploration Manager 



PHOENIX GEOPHYSICS LIMITED 

REPORT ON THE 

INDUCED POLARIZATION 

AND RESISTIVITY SURVEY 

ON THE 

LOG CLAIMS, MISSEZULA LAKE AREA 

NICOLA MINING DIVISION, B.C. 

FOR 

BETHLEHEM COPPER CORPORATION LTD. 

1. INTRODUCTION 

An Induced Polarization and Resistivity survey has been carried 

out for Bethlehem Copper Corporation on the LOG Claims property. The 

property is located about 36 km north of Princeton, just west of Missezula 

Lake in the Nicola Mining Division, British Columbia. The centre of the 

property is positioned at about 49 47' north latitude and 120 33.5 '  west 

longitude. 

0 0 

Access to the LOG claims is by 9 .5  km of gravel road leading 

southeasterly from the Merritt-Princeton highway #5. 

The object of the survey was to detect zones of concentrated 

disseminated sulfides in the underlying Nicola and intrusive rocks. 



- 2 -  

The survey w a s  c a r r i e d  o u t  i n  e a r l y  May, 1979 under t h e  d i r e c t i o n  

of M r .  John Marsh. 

r epor t .  

H i s  c e r t i f i c a t e  of q u a l i f i c a t i o n  i s  appended t o  t h i s  

A Phoenix IPT-1, IPV-1 frequency domain IP  system w a s  used f o r  

t h e  survey, o p e r a t i n g  a t  0.3 and 5.0 Hz. 

2. DESCRIPTION OF CLAIMS 

The LOG C l a i m  Group c o n s i s t s  of fou r  claims; Log 1 - 4 inc lus ive .  

Bethlehem Copper Corporat ion Ltd., i s  t h e  r e g i s t e r e d  owner. 

3. PRESENTATION OF RESULTS 

The Induced P o l a r i z a t i o n  and R e s i s t i v i t y  r e s u l t s  are shown on 

t h e  fol lowing d a t a  p l o t s  i n  t h e  manner descr ibed  i n  the no te s  preceding 

t h i s  r epor t .  

L i n e  

98,9003 

99,150E 

99,400E 

99,6503 

99,900E 

100,150E 

100,150E 

100,400E 

100,400E 

100,650E 

100,900E 

101,150E 

E lec t rode  Interval 

100 Meters 

100 Meters 

100 Meters 

100 Meters 

100 Meters 

100 Meters 

100 Meters 

100 Meters 

100 Meters 

150 Meters 

150 Meters 

150 Meters 

Dwg. No. 

IP  5155-1 

IP  5155-2 

I P  5155-3 

IP 5155-4 

I P  5155-5 

IP  5155-6 

IP  5155-7 

I P  5155-8 

IP  5155-9 

I P  5155-10 

IP  5155-11 

I P  5155-12 
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Also enclosed with t h i s  report  is h g .  I .P.P.  4053, a plan map 

of the LOG Claims G r i d  at  a sca le  of 1:10,000. The de f in i t e ,  probable 

and possible Induced Polar izat ion anomalies a r e  indicated by bars, i n  the 

manner shown on the legend, on t h i s  plan map a s  wel l  a s  on the data plots .  

These bara represent the surface projection of the anomalous zones as  

interpreted from t h e  locat ion of the transmitter and receiver electrodes 

when the anomalous values were measured. 

Since the Induced Polar izat ion measurement i s  essent ia l ly  an 

averaging process, as  a r e  a l l  potent ia l  methods, i t  is frequently d i f f i c u l t  

to  exactly pinpoint the source of an anomaly. Certainly,  no anomaly can 

be located with more accuracy than the electrode in t e rva l  length; i . e .  

when using lOOM electrode in t e rva l s  t h e  posit ion of a narrow sulphide body 

can only be determined t o  l i e  between two s t a t ions  lOOM apart .  

de f in i t e ly  loca te ,  and f u l l y  evaluate, a narrow, shallow source i t  is 

necessary t o  use shorter  electrode in te rva ls .  I n  order t o  loca te  sources 

a t  some depth, l a rger  electrode in te rva ls  must be used, with a corresponding 

increase i n  the  uncertaint ies  of location. Therefore, while the centre of 

the indicated anomaly probably corresponds f a i r l y  well w i t h  source, the 

length of the indicated anomaly along the l i n e  should not be taken t o  

represent the exact edges of the anomalous material .  

In  order t o  

The Grid and Claims information shown on Dwg. I .P.P.  4053 has been 

taken from maps  made avai lable  by the s t a f f  of Bethlehem Copper Corporation L t d .  

4.  D E S C R I P T I O N  OF G E O L O G Y  

Tr i a s s i c  Nicola volcanics and Jurass ic  intermediate intrusives  a r e  

the dominant rock types of the region. 
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The LOG claims are underlain by Nicola metavolcanics that have 

been intruded by a small plug of medium grained syenodiorite and monzonite. 

This intrusive is weakly mineralized with copper and is extensively drift- 

covered. The lower areas of the property are covered by Tertiary flows. 

5. DISCUSSION OF RESULTS 

Resistivity levels under the survey grid vary in magnitude from 

low to moderately high. Lower resistivities immediately south of Zone C 

on Line 98,9003 and Line 99,1503 do not show any correlating increase in 

IP effect and could reflect deeper overburden o r  a fault zone. 

All of the stronger anomalous IP effects have been grouped into 

three zones designated as Zone A ,  Zone B and Zone C. 

ZONE A - Dwgs. IP 5155-10,ll & 12 

This zone was originally indicated by an earlier IP survey and 

is located in the east-central section of the survey grids. A drilling 

program has investigated a portion of Zone A, although several of the more 

northerly holes seem to be located outside the anomaly to the north. 

Line 100,650E the anomaly is shallow relative to the 150m dipoles between 

99,300N and 99,750N and appears to deepen to the north. Line 100,900E is 

shallow at 99,900N and may deepen to the north and south. Line 101,150E is 

shallow between 99,300N and 99,750N. It deepens to the north and may also 

deepen to the south, where the anomalous pattern is incomplete. 

On 

At the eastern end of Zone A, the anomalous patterns show broad, 

shallow anomalies. In this circumstance, the n = 1 values measured are 

anomalous, and the apparent IP effects measured should be approximately 

equal to the true IP effects within the source. There is a slight decrease 
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&n t h e  r e s i s t i v i t y  of t h e  rocks  w i t h i n  t h e  source ,  and t h e  t r u e  frequency 

e f f e c t s  a r e  i n  t h e  range 4.0% t o  6.0%. 

The measurements w i t h  X = 150 meters do not  show any zoning 

wi th in  t h e  anomaly. However, s i n c e  t h e  source  is i n d i c a t e d  t o  be shallow, 

measurements w i th  s h o r t e r  e l e c t r o d e  i n t e r v a l s  may g i v e  a b e t t e r  i n d i c a t i o n  

of v a r i a t i o n s  wi th in  t h e  source  of t h e  anomaly. 

The zone i s  open both  t o  t h e  e a s t  and w e s t .  Zone B occurs  on 

s t r i k e  t o  t h e  w e s t  and i s  sepa ra t ed  from Zone A by a small  l ake  wi th  

swampy s h o r e l i n e s .  For t h i s  reason  i t  w a s  no t  p o s s i b l e  t o  ob ta in  IP d a t a  

on Line 100.150E and Line 100.400E, t h e  c r i t i c a l  area between t h e  two zones. 

ZONE B - Dwgs. IP 5155-3, 4 & 5 

This  zone l i e s  t o  t h e  w e s t  on s t r i k e  from Zone A .  The anomalous 

p a t t e r n s  are more complex than  those  recorded under Zone A and gene ra l ly  

show some depth t o  t h e  source.  On Line 99.400E two c e n t r e s  of higher  I P  

e f f e c t s  w i t h  depths  es t imated  a t  15 - 25m occur a t  99,800N and 100,150N. 

North of 100,30ON, t h e  anomaly is shal low and t h e  p a t t e r n  incomplete no r th  

of 100,500N. 

Line 99,6503 i s  o f f s e t  about  l O O m  at  the l O O N  base l i n e .  The 

o f f s e t  occu r s  w i t h i n  t h e  anomaly and r e s u l t s  i n  poor  d e f i n i t i o n .  

t h e  base  l i n e  t h e  es t imated  depth t o  t h e  anomaly i s  about 1OOm. North O f  

t h e  base  l i n e ,  t h e  h igher  I P  e f f e c t s  are shal low r e l a t i v e  t o  t h e  l o b  

d ipo le s .  

South of 

The anomaly on Line 99,900E i s  of moderate magnitude, has  an ind i -  

ca ted  depth t o  t h e  source  of 30 - 50m a t  100.15QN, and appears  t o  deepen 

t o  t h e  south.  
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ZONE C - Dwgs. IP 5155-1,-2,-3,-4, 5 & 6 

Zone C is located in the southwest gri 

from Line 98.900E east to Line 100,150E. 

area an has been traced 

The anomaly is weak and shallow on Line 98,900E with the pattern 

incomplete to the north. 

On Line 99,150E and Line 99,400E the IP anomaly is shallow, 

moderate in magnitude with good definition. 

Both Line 99,6503 and Line 99,900E show an estimated depth to the 

source of 25 - 5Om. The magnitude of the IP effects is weak to moderate 

and the definition is good. 

The anomaly is very weak and deep on Line 100,150E. It could be 

an "off the end effect". 

Elsewhere on the grid there are several deep, weak, poorly defined 

possible category anomalies. 

interest if they correlate with other favourable conditions. 

Anomalies of this nature would only be of 

6 .  SUMMARY AND CONCLUSIONS 

An Induced Polarization and Resistivity survey has been completed 

on the Log Claims. Zone A previously indicated by an earlier IP survey 

has been confirmed and traced east to Line 101,150E where the zone is 

still open. 

To the west, Zone A is separated from Zone B by a lake and swampy 

ground where no IP data was obtainable. 

the two zones could be investigated by surveying the intervening area with 

IP after freeze-up. 

some depth to the source. 

The possibility of continuity of 

Zone B is more complex than Zone A and usually shows 
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Zone C i s  a l i n e a r  anomaly t h a t  i s  shal low and w e l l  def ined  on 

Line 99,1503 and Line 99,4003, appa ren t ly  deepens under Line 99,650E and 

Line 99,900E and seems t o  terminate i n  t h e  v i c i n i t y  of Line 100,150E. 

Previous  d r i l l  programs have i n v e s t i g a t e d  p a r t  of Zone A near 

Line 100,650E and Line 100,900E. There does not  appear t o  have been any 

d r i l l i n g  near  Line 101,150E. Seve ra l  t r enches  i n  t h i s  v i c i n i t y  con ta in  

p y r i t e  and cha lcopyr i t e .  The IP e f f e c t s  are s t r o n g e s t  on t h i s  l i n e .  A 

d r i l l  ho le  nea r  99,600N would i n v e s t i g a t e  t h e  c e n t r e  of t h e  s t r o n g e s t  I P  

e f f e c t s .  

The source  of t h e  I P  anomaly has  n o t  been inves t iga t ed  under 

Zone B. Assuming vertical  d r i l l  h o l e s ,  t h e  fol lowing l o c a t i o n s  would test  

t h e  source of the anomalous I P  e f f e c t s .  

Line 99,400E 

- 100,150N - D r i l l  t o  depth  of lOOm 

- 100,350N - D r i l l  t o  depth  of 75m 

Line 99,900E 

- 100,150N - D r i l l  t o  depth of l O O m  

The source  of t h e  I P  anomaly under Zone C i s  apparent ly  unknown. 

D r i l l  ho l e  PC-74-4 appears  t o  have been d r i l l e d  j u s t  south  of t h e  IP  anomaly. 

The two ho le s  suggested below, would i n v e s t i g a t e  t h e  source  of t h e  anomalous 

I P  e f f e c t s .  

Line 99,400E 

- 98,950N - D r i l l  t o  depth  of 75m 



- 8 -  

Line 99,6503 

- 98,700N - D r i l l  t o  depth  of 15Om 

PHOENIX GEOPHYS 

Ashton W. Mulla 

Geophys ic i s t  
Expiry Date: February 25, 1980 

Dated: J u l y  19, 1979 
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ASSESSMENT DETAILS 

PROPERTY: LOG C l a i m s  M I N I N G  D I V I S I O N :  Nicola  

SPONSOR: Bethlehem Copper Corpora t ion  PROVINCE: B r i t i s h  Columbia 
Ltd.  

LOCATION: Missezula  Lake Area 

TYPE OF SURVEY: Induced P o l a r i z a t i o n  
And R e s i s t i v i t y  

OPERATING MAN DAYS: 16 .0  DATE STARTED: May 7 ,  1979 

EQUIVALENT 8 HR. MAN DAYS: 24.0 DATE FINISHED: May 25, 1979 

CONSULTING MAN DAYS: 4.0 NUMBER OF STATIONS: 270 

DRAFTING MAN DAYS: 12.6 NUMBER OF READINGS: 2,286 

TOTAL MAN DAYS: 56.6 KM. OF LINE SURVEYED: 2;845 

CONSULTANTS: 

A.W. Mullan, 310 - 885 Dunsmuir S t r e e t ,  Vancouver, B.C. 
P.G. Ha l lo f ,  15 Barnwood Court ,  Don M i l l s ,  Ontar io .  

FIELD TECHNICIANS: 

J. Marsh, 310 - 885 Dunsmuir S t r e e t ,  Vancouver, B.C. 
G.A. Richardson, 4161 Crown Crescent ,  Vancouver, B.C. 
Extra  Labourer: 
R.B. Bouchard, Box 344, Merritt, B.C. 

DRAUGHTSMEN : 

R.C. Norr i s ,  3000 - 106 V i c t o r i a  Park Ave. Willowdale, Ontar io .  
R . J .  Pryde, R . R . # l ,  Sharon, Ontar io .  
P.J.  Anderson, 40 Landfa i r  C r e s . ,  Scarborough, Ontar io .  
B. Boden, R . R , # l ,  Omemee,  Ontar io .  

Dated: J u l y  19, 1979 

Geologis t  
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STATEMENT O F  COST 

Bethlehem Copper Corporation Ltd. - I P  Survey 
Merritt - P r i n c e t o n  Highway, B.C. 

~~ 

CREW: J. Marsh - G. Richardson 

EXTRA LABOURER: R. Bouchard 

PERIOD: May 7 - 25, 1979 

26.85 Frequency Domain 
1 Standby day 

Mobi l iza t ion  

@ $470.00/Km. 
@ $350.00/day 

$13,156.56 
350.00 

1,150.00 

Dated: J u l y  19 ,  1979 
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CERTIFICATE 

I, Ashton W. Mullan, of the City of Vancouver, in the Province 

of British Columbia, hereby certify: 

1. That I am a geologist/geophysicist and a fellow of the Geological 

Association of Canada, Geophysics Division, with a business address at 

310 - 885 Dunsmuir Street, Vancouver, B.C. 

2 .  That I am registered as a member of the Association of Professional 

Engineers of the Provinces of Ontario and British Columbia. 

3. That I hold a B.Sc. degree from McGill University. 

4 .  That I have been practising my profession as a geologist/geophysicist 

for over twenty-five years. 

5. I have no direct or indirect interest, nor do I expect to receive 

any interest directly or indirectly, in the property or securities of 

Bethlehem Copper Corporation Ltd., or any affiliate. 

6. The statements made in this report are based on a study of published 

geological literature and unpublished private reports. 

7. Permission is granted to use in whole or in part for assessment and 

qualification reauirements but not for advertising purpose! 5 .  

Dated at Vanoouyer 

This 19th day of July, 1979 
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CERTIFICATE 

I, P h i l i p  George H a l l o f ,  of  the  C i t y  of Toronto,  Province  of 

Ontar io ,  do hereby c e r t i f y  t h a t :  

1. I a m  a geophys ic i s t  r e s i d i n g  at  15 Barnwood Court ,  Don M i l l s ,  

Ontar io .  

2. I a m  a g radua te  of t h e  Massachuse t t s  I n s t i t u t e  of  Technology 

wi th  a B.Sc. Degree (1952) i n  Geology and Geophysics, and a Ph.D. 

Degree (1957) i n  Geophysics. 

3 .  I am a member of t h e  S o c i e t y  of Explora t ion  Geophys ic i s t s  an 

the European Assoc ia t ion  of t h e  Exp lo ra t ion  Geophys ic i s t s .  

4 .  I a m  a P r o f e s s i o n a l  Geophys ic i s t ,  r e g i s t e r e d  i n  t h e  Province 

of Ontar io ,  t h e  Province  of B r i t i s h  Columbia and t h e  S t a t e  of Arizona. 

5. I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  no r  do I expect  t o  r e c e i v e  

any i n t e r e s t  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  p rope r ty  o r  s e c u r i t i e s  of 

Bethlehem Copper Corporation Ltd. ,  o r  any a f f i l i a t e .  

6 .  The s t a t e m e n t s  made i n  t h i s  r e p o r t  a r e  based on a s tudy  of 

publ ished g e o l o g i c a l  l i t e r a t u r e  and unpubl ished p r i v a t e  r e p o r t s .  

7.  Permiss ion  i s  granted  t o  u s e  i n  whole o r  i n  p a r t  f o r  assessment 

and q u a l i f i c a t i o n  requi rements  b u t  n o t  f o r  a d v e r t i s i n g  purposes.  

Dated a t  Toronto 

This  19 th  day of J u l y ,  1979 

Expiry Date: February 25. 1980 
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CERTIFICATE 

I ,  OHN MARSH, of t..? Munic ipa l i t y  o 
North York, Ontar io ,  DO HEREBY CERTIFY THAT: 

1. I am a geophysical  c r e w  l e a d e r  r e s i d i n g  a t  
200 Yorkland Blvd.,  Willowdale, On ta r io .  

2 .  I am a graduate  of t h e  C i t y  of Norwich 
Technica l  C o l l e g e ,  U.K., ordinary  Na t iona l  C e r t i f i c a t e  

( E i e c t r i c a l  Engineering) 

3 .  I worked wi th  McPhar Geophysics Company from 
1968 t o  1975 as a geophysical c r e w  l e a d e r .  

4 .  I am p r e s e n t l y  employed a s  a geophys ica l  
crew l e a d e r  by Phoenix Geophysics Ltd. of 
1 4 2 4  - 355 Burrard  S t ree t ,  Vancouver, B.C. 

Dated a t  Vancouver, B.C. 

This  29th Day of J u l y ,  1977 

L 

\I  

John Marsh 



PHOENIX GEOPHYSICS LIMITED 

NOTES O N  T H E  T H E O R Y ,  METHOD OF FIELD OPERATION, 

A N D  PRESENTATION OF DATA 

F O R  T H E  I N D U C E D  POLARIZATION METHOD 

Induced P o l a r i z a t i o n  as a geophysical  measurement r e f e r s  

to t h e  b lock ing  a c t i o n  o r  p o l a r i z a t i o n  of meta l l ic  o r  e l e c t r o n i c  

conductors i n  a medium of  i o n i c  s o l u t i o n  conduction. 

T h i s  e lec t ro-chemica l  phenomenon occur s  wherever 

e l e c t r i c a l  c u r r e n t  i s  passed through an a r e a  which c o n t a i n s  m e t a l l i c  

minerals  such as b a s e  m e t a l  su lph ides .  Normally, when c u r r e n t  i s  

passed through the  ground, as i n  r e s i s t i v i t y  measurements, a l l  of  t h e  

conduction t a k e s  p l a c e  through i o n s  p re sen t  i n  t h e  wa te r  con ten t  of t h e  

rock, or s o i l ,  i .e .  by i o n i c  conduct ion.  Th i s  i s  because  almost  a l l  

minera ls  have a much h i g h e r  s p e c i f i c  r e s i s t i v i t y  than  ground wa te r ,  

The group of  m i n e r a l s  commonly desc r ibed  a s  "me ta l l i c " ,  however, 

have s p e c i f i c  res i s t iv i t ies  much lower than  ground waters .  The 

induced p o l a r i z a t i o n  e f f e c t  t a k e s  p l a c e  a t  t h o s e  i n t e r f a c e s  where t h e  

mode of conduct ion  changes from i o n i c  i n  t h e  s o l u t i o n s  f i l l i n g  t h e  

i n t e r s t i c e s  of t h e  r o c k  t o  e l e c t r o n i c  i n  t h e  m e t a l l i c  m i n e r a l s  p re sen t  
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i n  t h e  rock. 

The  b lock ing  a c t i o n  or induced p o l a r i z a t i o n  mentioned 

above, which depends upon the chemical e n e r g i e s  necessary  to a l l o w  

t h e  i o n s  t o  g i v e  up or receive e l e c t r o n s  from t h e  m e t a l l i c  s u r f a c e ,  

i nc reases  w i t h  t h e  t i m e  tha t  a d.c.  c u r r e n t  i s  al lowed to flow through 

t h e  rock; i .e .  as i o n s  p i l e  up a g a i n s t  t h e  metal l ic  i n t e r f a c e  t h e  

r e s i s t a n c e  t o  c u r r e n t  f low i n c r e a s e s .  Eventua l ly ,  t h e r e  i s  enough 

p o l a r i z a t i o n  i n  t h e  form of excess  i o n s  a t  t h e  i n t e r f a c e s ,  to apprec iab ly  

reduce t h e  amount o f  c u r r e n t  f low through the m e t a l l i c  p a r t i c l e .  This  

p o l a r i z a t i o n  t a k e s  p l a c e  a t  each of t h e  i n f i n i t e  number of so lu t ion-meta l  

i n t e r f a c e s  i n  a mine ra l i zed  rock. 

When t h e  d.c .  v o l t a g e  used to c r e a t e  t h i s  d.c.  c u r r e n t  

flow is cut o f f ,  the  Coulomb f o r c e s  between the charged ions forming 

t h e  p o l a r i z a t i o n  cause  them t o  r e t u r n  to t h e i r  normal pos i t i on .  Th i s  

movement of charge  creates a sma l l  c u r r e n t  f low which can be 

measured on t h e  s u r f a c e  of t h e  ground a s  a decaying p o t e n t i a l  d i f f e r e n c e .  

From a n  a l t e r n a t e  viewpoint  i t  can be  seen t h a t  i f  t h e  

d i r e c t i o n  of t h e  c u r r e n t  th rough t h e  system i s  reversed  r epea ted ly  

be fo re  t h e  p o l a r i z a t i o n  occur s ,  t h e  e f f e c t i v e  r e s i s t i v i t y  of t h e  system 

as a whole w i l l  change as t h e  frequency of  t h e  swi tch ing  i s  changed. 

This  i s  a consequence o f  t h e  f a c t  t h a t  t h e  amount of c u r r e n t  f lowing 

through each me ta l l i c  i n t e r f a c e  depends upon t h e  l e n g t h  of t ime t h a t  

c u r r e n t  has  been p a s s i n g  through it i n  one d i r e c t i o n .  
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The v a l u e s  of t h e  p e r  cent  f requency e f f e c t  or F.E. are 

a measurement of t h e  p o l a r i z a t i o n  i n  t h e  rock  m a s s .  However, s i n c e  

t h e  measurement of  t h e  degree  of p o l a r i z a t i o n  is r e l a t e d  t o  t h e  apparent  

r e s i s t i v i t y  of  the r o c k  mass i t  i s  found t h a t  t h e  m e t a l  f a c t o r  va lues  or 

M.F. a r e  the most u s e f u l  v a l u e s  i n  de te rmining  t h e  amount of 

p o l a r i z a t i o n  p r e s e n t  i n  t h e  rock  mass. 

normalizing t h e  F.E. v a l u e s  f o r  va ry ing  r e s i s t i v i t i e s .  

The MT v a l u e s  are obta ined  by 

The induced p o l a r i z a t i o n  measurement i s  perhaps t h e  most 

powerful geophys ica l  method f o r  t h e  d i r e c t  d e t e c t i o n  of  m e t a l l i c  

su lphide  m i n e r a l i z a t i o n ,  even when t h i s  m i n e r a l i z a t i o n  i s  of very  

low concen t r a t ion .  The lower l i m i t  of volume pe r  cen t  su lph ide  

necessary t o  produce a recognizable  LP anomaly w i l l  va ry  w i t h  t h e  

geometry and g e o l o g i c  environment of t h e  sou rce ,  and t h e  method of 

execut ing the  survey.  However, su lph ide  m i n e r a l i z a t i o n  of less than  

one per  cen t  by volume h a s  been d e t e c t e d  by t h e  I P  method under 

proper g e o l o g i c a l  c o n d i t i o n s .  

The g r e a t e s t  a p p l i c a t i o n  of t h e  I P  method has  been i n  t h e  

search  f o r  d i s semina ted  m e t a l l i c  su lph ides  of  l e s s  t h a n  20% by volume. 

However, i t  has  a l s o  been used s u c c e s s f u l l y  i n  t h e  s e a r c h  f o r  massive 

su lphides  i n  s i t u a t i o n s  where, due t o  sou rce  geometry, dep th  of source ,  

or low r e s i s t i v i t y  of  s u r f a c e  l a y e r ,  t h e  EM method cannot b e  s u c c e s s f u l l y  

appl ied .  The a b i l i t y  t o  d i f f e r e n t i a t e  i o n i c  conductors ,  such as water 

f i l l e d  s h e a r  zones ,  makes t h e  I P  method a u s e f u l  t o o l  i n  checking EM 
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anomalies which are suspec ted  of be ing  due  t o  t h e s e  causes .  

In  normal f i e l d  a p p l i c a t i o n s  t h e  I P  method does not  

d i f f e r e n t i a t e  between t h e  economical ly  impor tan t  m e t a l l i c  mine ra l s  

such as c h a l c o p y r i t e ,  c h a l c o c i t e ,  molybdeni te ,  ga l ena ,  e t c . ,  and t h e  

o t h e r  meta l l ic  m i n e r a l s  such  as p y r i t e .  The induced p o l a r i z a t i o n  e f f e c t  

is due t o  the t o t a l  o f  a l l  e l e c t r o n i c  conduct ing  minerals i n  t h e  rock  mass. 

Other e l e c t r o n i c  conduct ing  m a t e r i a l s  which can produce a n  IP  response 

a r e  magnet i te ,  p y r o l u s i t e ,  g r a p h i t e ,  and some forms of hemat i te .  

I n  t h e  f i e l d  procedure ,  measurements on t h e  s u r f a c e  a r e  

made i n  a way t h a t  a l l o w s  t h e  e f f e c t s  of  l a t e r a l  changes i n  t h e  p r o p e r t i e s  

of t h e  ground t o  b e  s e p a r a t e d  from t h e  e f f e c t s  of  v e r t i c a l  changes i n  t h e  

p r o p e r t i e s .  Curren t  i s  a p p l i e d  t o  t h e  ground a t  two p o i n t s  i n  d i s t a n c e  

(X) a p a r t .  The p o t e n t i a l s  are measured a t  two p o i n t s  (X) f e e t  

a p a r t ,  i n  l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s  i s  a n  i n t e g e r  number (n) t i m e s  

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

The measurements are made a long  a surveyed l i n e ,  wi th  

a cons t an t  d i s t a n c e  (IS) betwen t h e  n e a r e s t  c u r r e n t  and p o t e n t i a l  

e l ec t rodes .  I n  most su rveys ,  s e v e r a l  t r a v e r s e s  a r e  made wi th  v a r i o u s  

va lues  of (n) ;  i . e .  (n) = 1,2,3,4, e t c .  The kind of survey requi red  

( d e t a i l e d  o r  r econna i s sance )  d e c i d e s  t h e  number of va lues  of (n) used. 

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

apparent  p e r  c e n t  f requency e f f e c t ,  and t h e  apparent  metal  f a c t o r  
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measured f o r  each set  of  e l e c t r o d e  p o s i t i o n s  are p l o t t e d  a t  t h e  

i n t e r s e c t i o n  of g r i d  l i n e s ,  one from t h e  c e n t e r  p o i n t  of t h e  c u r r e n t  

e l e c t r o d e s  and t h e  o t h e r  from t h e  center p o i n t  of t h e  p o t e n t i a l  e l ec t rodes .  

(See F i g u r e  A . )  

p r o f i l e ,  above t h e  metal f a c t o r  va lues .  On a t h i r d  l i ne ,  below t h e  metal  

f a c t o r  v a l u e s ,  are p l o t t e d  t h e  v a l u e s  of  t h e  percent  frequency e f f e c t .  The 

l a t e r a l  displacement  of a g iven  v a l u e  is determined by t h e  l o c a t i o n  along 

t h e  survey l i n e  of t h e  c e n t e r  p o i n t  between t h e  c u r r e n t  and p o t e n t i a l  

e l e c t r o d e s .  

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

measurement w a s  made. 

The r e s i s t i v i t y  v a l u e s  are p l o t t e d  a t  t h e  t o p  of  t h e  d a t a  

The d i s t a n c e  of t h e  v a l u e  from t h e  l i n e  i s  determined by t h e  

The s e p a r a t i o n  between sende r  and r e c e i v e r  e l e c t r o d e s  is 

only  one f a c t o r  which determines t h e  depth  t o  which t h e  ground is being 

sampled i n  any p a r t i c u l a r  measurement. The p l o t s  t h e n ,  when contoured, 

a r e  not  s e c t i o n  maps of the e lectr ical  p r o p e r t i e s  of  t h e  ground under 

t h e  survey  l i n e .  

must b e  c a r r i e d  o u t  u s ing  t h e  combined expe r i ence  gained from f i e l d  

r e s u l t s ,  model s tudy  r e s u l t s  and t h e  t h e o r e t i c a l  i n v e s t i g a t i o n s .  The 

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

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

The i n t e r p r e t a t i o n  of t h e  r e s u l t s  from any given survey 

I n  t h e  f i e l d  procedure,  t h e  i n t e r v a l  ove r  which t h e  p o t e n t i a l  

d i f f e r e n c e s  are measured i s  t h e  s a m e  as t h e  i n t e r v a l  over  which t h e  

e l e c t r o d e s  are moved a f t e r  a series of  p o t e n t i a l  readings  has  been made. 
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One of t h e  advantages  of  t he  induced p o l a r i z a t i o n  method is t h a t  t h e  

same equipment can b e  used f o r  b o t h  d e t a i l e d  and reconnaissance  surveys  

merely by changing the d i s t a n c e  (X) over  which t h e  e l e c t r o d e s  are moved 

each t i m e .  I n  t h e  p a s t ,  i n t e r v a l s  have been used ranging from 25 f e e t  

t o  2000 f e e t  f o r  (X). I n  each case, the d e c i s i o n  as t o  t h e  d i s t a n c e  (X) 

and t h e  v a l u e s  of (n) t o  b e  used is l a r g e l y  determined by t h e  expected 

s i z e  of t h e  mine ra l  d e p o s i t  b e i n g  sought ,  t h e  s i z e  of t h e  expected anomaly 

and t h e  speed w i t h  which i t  i s  d e s i r e d  t o  p rogres s .  

The diagram i n  F i g u r e  A demonst ra tes  t h e  method used 

i n  p l o t t i n g  the r e s u l t s .  Each v a l u e  of  t h e  apparent  r e s i s t i v i t y ,  apparent  

metal  f a c t o r ,  and appa ren t  p e r  c e n t  f requency e f f e c t  i s  p l o t t e d  and ' 

i d e n t i f i e d  by t h e  p o s i t i o n  of  t h e  f o u r  e l e c t r o d e s  when the measurement 

was made. It can b e  seen tha t  t h e  v a l u e s  measured f o r  t h e  l a r g e r  v a l u e s  

of (n) a r e  p l o t t e d  f a r t h e r  from t h e  l i n e  i n d i c a t i n g  t h a t  t h e  t h i c k n e s s  of 

t h e  l a y e r  of t h e  e a r t h  t h a t  i s  be ing  t e s t e d  i s  g r e a t e r  than  f o r  t h e  sma l l e r  

va lues  of  (n) ;  i .e. t h e  d e p t h  of  t h e  measurement i s  increased .  

The I P  measurement i s  b a s i c a l l y  obta ined  by measuring t h e  

d i f f e r e n c e  i n  p o t e n t i a l  o r  v o l t a g e  (AV)obta ined  a t  two o p e r a t i n g  

f requencies .  The v o l t a g e  i s  the  product  of t h e  c u r r e n t  through t h e  ground 

and t h e  apparent  r e s i s t i v i t y  of t h e  ground. Therefore  i n  f i e l d  s i t u a t i o n s  

where t h e  c u r r e n t  i s  v e r y  low due to poor e l e c t r o d e  c o n t a c t ,  o r  t h e  

apparent r e s i s t i v i t y  is v e r y  low, o r  a combination of t h e  two e f f e c t s ;  t h e  

value of ( A V ) t h e  change i n  p o t e n t i a l  w i l l  b e  too  small  t o  b e  measurable.  

The symbol "TL" on t h e  d a t a  p l o t s  i n d i c a t e s  t h i s  s i t u a t i o n .  
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I n  some s i t u a t i o n s  spu r ious  n o i s e ,  e i t h e r  man made o r  n a t u r a l ,  

w i l l  render  it imposs ib l e  t o  o b t a i n  a reading.  

d a t a  p l o t s  i n d i c a t e s  a s t a t i o n  a t  which i t  i s  too  noisy  t o  record a reading.  

I f  a reading  can b e  ob ta ined ,  b u t  for reasons  of n o i s e  t h e r e  i s  some doubt 

a s  t o  i t s  accuracy ,  t h e  r ead ing  i s  bracke ted  i n  t h e  d a t a  p l o t  ( ). 

The symbol "N" on t h e  

I n  c e r t a i n  s i t u a t i o n s  n e g a t i v e  va lues  of Apparent Frequency 

Ef fec t  are recorded.  T h i s  may b e  due t o  t h e  geologic  environment or 

spurious e l e c t r i c a l  effects.  The a c t u a l  nega t ive  frequency e f f e c t  va lue  

recorded i s  i n d i c a t e d  on t h e  d a t a  p l o t ,  however, t h e  symbol "NEG" i s  

indica ted  f o r  t h e  cor responding  v a l u e  of Apparent Metal  Fac tor .  

contouring n e g a t i v e  v a l u e s  t h e  contour  l i n e s  are ind ica t ed  t o  t h e  n e a r e s t  

p o s i t i v e  v a l u e  i n  t h e  immediate v i c i n i t y  of t h e  nega t ive  va lue .  

I n  

The symbol "NR" i n d i c a t e s  t h a t  for some reason t h e  ope ra to r  

d id  not a t t empt  t o  r eco rd  a r ead ing  a l though normal survey procedures  

would suggest  t h a t  one  w a s  r equ i r ed .  This  may be  due t o  i n a c c e s s i b l e  

topography o r  o t h e r  s imi la r  reasons .  Any symbol o t h e r  than those  

discussed above i s  unique  t o  a p a r t i c u l a r  s i t u a t i o n  and i s  descr ibed  wi th in  

the  body of t h e  r e p o r t .  

PHOENIX GEOPHYSICS LIMITED. 



M E T H O D  U S E D  IN P L O T T I N G  DIPOLE-  DIPOLE 

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

, - -x := n x  5- 

9 1 J 
6 7 e 9 2 3 4 5 I 

S t a t l o n s  on l i n e  x = Elec t rode  spread  length  
n = E l e c t r o d e  s e p a r a t i o n  

L 9 
I 

n - l  1,2-3,4 2.3-4,5 3.4-5.6 4.5-6.7 5,6-7,8 6.7-8,s 

P P P P P -  
n - 2  1.2-4,s 2.3-5.6 3.4-6.7 4.5-7.8 5,6-8,9 Apporent R e s i s t i v i t y  

P P P P 

P P P 
n - 3  1,2-5,6 23-6.7 3.4-7.8 4>-8,9 

n - 4  1.2-6.7 2.3-7.8 3.4-8.9 

M.E . M.F. n - 1  1.2-3.4 2 3 - 4 3  . 3.4-5.6 4.5-6.7 5,6-7@ . '  6,7-8.9 

n - 2  12-4.5 23-5.6 3.4-6.7 4,5-7.8 5,6-8,9 
M.F.. M.F..- M.F;- - ' ,  M.E '~ M.F. 

M.F. M.F M.F. M.F 
n - 3  i ,z-5,6 23-6.7 3,4.-7,8 4.5-8.9 Apparent Metal  Fac to r  

M.F. M.F. M. F. n - 4  1,2 -6.7 2,3-7,8 3.4 -8,9 

L 9 
I 

n - 1  1.2-3.4 2.3-4.5 3.4-5.6 4.5-6.7 5.6-7,8 6,7-8.9 
Fa E. F. IL F.E. F.E. F. E. 

1.2-4,5 2.3-5,s 3.4-6.7 4.5-7.8 5.6-8.9 
F. E. . F. € F.E. F.E. 

n - 2  

n - 3  1.2-5,6 23-6.7 3.4-7.8 4.5-8.9 Apparent  Percent  

n - 4  1,2-6,7 2.3-7.8 3.4-8.9 
F.E. F. E. F. E. Frequency Effect  

F ig .  A 



SECTION D - STATEMENT OF EXPENDITUFES 

Expense Period - May 1 t o  August 28, 1979 

1. Contractor’s Expenditures (see accompanying invoice) 

(a) Phoenix Geophysics Limited - I .P .  and Resis t ivi ty  Survey 
carr ied out  during the  period 
fmmMay 7 t o  25, 1979  
Invoice No. 1457 dated June 26,  1979 

TOTAL CONTfACmR EXPDJDITURES 

2. Bethlehem ExDenditures 

(a> Personnel 

R.E. Anderson, P.Eng. Exploration Manager 
2 days in general project  supervision 
@ $185.OO/day 

R . J .  Nethery, P.Eng. - Project Geologist 
3 days i n  p;?oject supervision 
@ $12 3.20/day 

J . G .  Collins - Field Supervisor 
1 day (May 1 4 )  i n  project  supervision 
@ $85.13/day 

B. Kynoch - Field Assistant 
4 days (May 1-41 in I .P.  gr id  l i n e  
cut t ing @ $62.13/day 

R. Harden - Field Assistant 
4 days (May 1-41 in I . P .  gr id  l i n e  cut t ing 
@ $52.87/day 

S. Kemp - Field Assistant 
4 days (May 1-41 i n  I.P. grid l i n e  cut t ing 
@ $51.55/day 

B. Konst - Field Assistant 
4 days (May 1-4) i n  I.P. gr id  l i n e  cut t ing 
@ $51.55/day 

E. Andersen - Property Agent 
3 days i n  project co-ordination, data 
canpilation and report  pr.eparation @ $96.23/day 

A. Rno - Secretary 
1 day @ $55.52/day 

TOTAL PERSONNEL, 

$14,656.56 

$14,656.56 

370.00 

369.60 

85.13 

248.52 

211.48 

206.20 

206.20 

288.69 

55.52 
- 

$ 2,041.34 
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SECTION D - STATEKENT OF WETJDITURES (Contd.) 

2 (b)  Transwrtat ion 

R. J. Nethery - Ford F-150 4WD Pick-up 
2 days (3 $35.OO/day 

J. G. Collins - Ford F-250 4WD Pick-up 
1 day @! $35.00/day 

B. Kynoch - Ford F-150 4WD Pick-up 
4 days @ $35.00/day 

b d g k g  and Meals 

$ 70.00 

$ 35.00 

$ 140.00 

TOTAL TRANSPORTATION $ 245.00 

B. Kynoch - expenses for the  period 
May 1-4, 1979 

R. Harden -. expenses for the period 
May 1-4, 1979 

R. J. Nethery - expenses for the period 
May 7, 8, 1979 

$ 255.48 

$ 149.415 

$ 57.75 

TOTAL LOEING $ 462.68 

TOTfiL BETHLEHEM EXPENDITUl?ES - $ 2,749.02 

TOTAL PROJECT EXPENDITURES - $17,405.58 

TOTAL LINE SURVEYED c 28.45 kn 

.'# AVERAGE COST/RY - $ 611.80 

3. Cost Apportionment 

Claim Line Surveyed Cost (3 $611.80/Km 
LOG1 6.00 Km $3,670.77 
LOG2 7.65 Km $4,680.24 
LOG3 9.00 Km $5,506.16 
L O G 4  5.80 Km $3,548.41 

28.45  Km $17,405.58 
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PHOENIX Geophysics Limited W G  J 
R s s  

200 YORKLAND BLVD., WILLOWDALE. ONTARIO, CANADA M2J 1R5 TELEPHONE (416) 493-6350 
Cable Address: PHEXCO TORONTO E A  

I N V O I C E  

June 26, 1979 
INVOICE NO. 1457 

i 

Beth1 ehem Copper Corporation, 
2100- 1055 West Hastings Street, 
Vancouver, B.C. 
V6E 2H8 

Attention: Mr. R.J. Netherly 

REFERENCE: Contract Number PV-1334 - IP Survey 
Merritt-Princeton Highway - B.C. 

- CREU: 3. Marsh - 6. Richardson 

- PERIOD: 

26.85 Frequency Domain 8 $470.00/km $13,156.56 
1 day Standby Q $350.00/b 350.00 

Mob1 1 1 za ti on 1,150.00 

May 7 - 25, 1979 

$14,656.56 
2,000.00 

$12,656.56 

Less deposit on signlng of contract 

PHOENIX GEOPHYSICS LIMITED 

Vancouver Office: 310-885 Dunsmuir Street, British Columbia V6C 1N5 
Denver Office: 4690 lronton Street, Colorado, 80239, U.S.A. 

Telephone (604) 684-2285 
Telephone (303) 373-0332 



SECTION E - 

Drawing No. 

ML.79-1 
MG79-2 
I. P. P.-405 3 

I. P.-5155-1 
I. P.- 5155- 2 
I. P. -515 5-3 
I.P.-5155-4 
I.P.-5155-5 
I. P. -5155-6 
I .P. -5155-7 
I.P.-5155-8 
I.P.-5155-9 
I. P-. -5155-10 
I. P.-5155-11 
I.P.-5155-12 

FIG. IA 
1 B  

2A 
2B 

- Line 99150E 
- Line 99400E 
- Line 99650E 
- Line 99900E 
- Line 100150E(north) 
- Line 100150E(south) 
- Line 100400E(north) 
- Line  100400E(south) 
- Line 100650E 
- Line 100900E 
- Line 101150E 

ILLUSTRATIONS 

T i t l e  Scale 

General Location Plan 1: 250,000 

Lmation P lan  1: 50,000 
1979 Geophysical Survey - 1: 10,000 
LOG Claims 
I.P. and Resistivity Data Plots 

- Line 98900E not t o  scale 

Computer Inversion Data 
for Line 99900E 



B E T H L E H E M  COPPER L O G  CLAIMS Line 9 9 , 9 0 0 E  F I t l H L  MODEL F O R  DHTA SET 1 

OBSERVED DATA ZONE "B"  

x = 100m. 

100*DIAGONAL O F  I N F O R M A T I O N  IIEtdSITY MATRIX 
0 .  3. 6. 7 .  6. 1. 0 .  0 .  

- .- 

100 IOOJ 
I I I 

0 ,  8. 12. 17. 17. 11.' 5. 0. 0. 

1. 13. '12. 9.' 13. 10. 12. 9. 0. 0. 

2. 16. 12. 1 3 .  21. 23. 13. 14. 12. 0 .  8 .  

100.2 100.3 100.4 
I I I I 

d =96metres 

CRLCULHTED DHTH 
l.a 1.4 1.7 1.7 1.7 1.1 1.0 1 .0  

.7 

.8 . 8  

.6 .6 ' 

1 . 4  . 5  . 5 

FIG. I A  



BETHLEHEM COPPER L O G  CLAIMS 'Line 99,900E 
--- - 

ZONE "B" 

x = 100m. 

RIDGE SUMMARY 

. 8 3.10674+00 
1 4.01392-01 
2 2.74042-81 
3 2.59539-81 
4 2.59241-01 
5 2.59236-81 

0.08000 0.80008 
8.08000 0 . 0 8 0 8 8  . 
2.65573-81 2.65074-01 
2.59272-61 2.59272-81 
2.59240-81 2.59240-81 
0.08000 0 . 0 8 0 0 8  

FAR A I1 E T E R SUM Pi A RY 

I TER R C S V  
0 3.1867+80 
1 4.8139-01 
2 2.6507-01 
3 2.5427-01 
4 2.5924-01 
5 2.5924-81 

C E t4 T R -- - - S P C T 
1.0000+01 .0 
1.0108+01 1.5 
1.0306+01 1.6 
1. E1275+01 1.1 
1.8271+01 1.0 
1. E1270+01 1.0 

100. I27 k I O/o 

DEPTH----SPCT 
5.0000+01 . 0  
7.2366+01 21.4 
9.4387+01 10.8 
9.6352+8 1 9.1 
9.644&+01 9.2 
9.6432+01 9.2 

96 met r 8 s k 9.2 O/O 

1 P E O D j > - - - - * ?  2PCT 
8.0060+80 .0 
6.1:331+00 14.1 
I. 8446+08 1 1.4 
7.4857+00 11.3 
7.4969+08 1 1.4 
7.4957+08 11.5 

7.5 O/,, p.f.e.kO.8OI0 

, 

FIG. IB 



F I t i R L  r1iiDEL FOF: I l A T A  5E.T "f 7 

B E T H L E H E M  COPPER LOG CLAIMS Line 99,900E 
OBSERVED D A T A  ZONE "C" 

x = 100m. 
.5 . 5  

.5 1 .9  1.7 1.8 1.0 

.5 . 5  

.5 .5 2 . 4  2 . 3  2 . P 2 . 8  . !5 

1 B O + D I A G O t 4 A L  OF I t J F O E I I A T I O t J  D E t 4 S I T ' t  M R T R I X  
8 .  8 .  8.  2. 10. 10. 3. 0 .  

8. 8. 8 .  9 .  17. 10. 17. 9 .  8.  

8. 8 .  1. 15. 13. 1 4 .  14 .  1 4 .  1 4 .  8.  

1. 1. 1. 19. 12. 28. 28. 21. 13. 18. 1 .  

C. A L C. U L A T E 11 11 R T A 
.6 

. 4  

. 3  . 3  

.2 .2 

I 
98.4 98.5 98.6 98.7 ' 98.8 98.9 

I I I I I I 

d = 96 metres 

FIG. 2 A  



BETHLEHEM COPPER LOG CLAIMS Line 99,900 E 
R I D G E  S U M M A R Y  

ZO N E "C" 

0 2.48907-01 0. c38000 . o .  80880 x = 100m. 
1 1.36153-81 1.33770-81 1.33573-81 
2 1.24715-81 1,24422-01 1.24397-01 
3 1.23745-01 1.23633-81 1.23631-81 
4 .1.23635-01 1.23636-01 1.23636-01 
5 1.23636-81 8. 88080 0 . 8 0 0 8 8  

P f3 R A 11 E T E R SUM M A R Y 

I TER RCSV C E N TR - -- - SPCT DEPTH---- SPCT 
0 2.4891-01 1.15610+01 '. 0 1 ..80618+02 .0 
1 1.3357-81 1.1744+01 ' -9 1.8278+02 11.7 
2 1.2448-01 1.1911+01' 1 .5  1.0313+02 10.4 
3 1.2363-81 1.1927+01 .8 9.916;4+611 18.4 
4 1.2363-81 1.1927+01 .8 9.9164+81 18.4 
5 1.2363-611 1.1927+01 .8 9.9164+01 9 . 9  

98.69 &O.8% 99 feet +, 10 o/o 

IFBODY---- SPCT 
6.80618+00 .0 
6.7859+80 15.5 
G.7?86+80 13.8 
6. SO47+OO 13.8 
6.5047+88 13.8 
6.5c147+08 13.8 

6.5 O/o & 0.7 O/e 

FIG. 28 


































