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Logan Property 

S U M M A R Y  A N D  C O N C L U S I O N S  

The Loga? property consists of 94 contiguous mineral claims in 
the Watson Lake Mining District (NTS: 105/B-7,8,9,10), located 108 kilometres 
northwest of Watson Lake, Yukon, and 38 kilometres north of the Alaska Highway. 
Staking of the Logan claims was initiated in July 1979 and completed by July 
1984. Property acquisition and subsequent work have been conducted by Cordilleran 
Engineering on behalf of Regional Resources Ltd. The Logan property is currently 
under option to Getty Canadian Metals, Limited. 

The Logan claims cover mixed forest, subalpine and alpine terrain 
with poor to fair exposure of rock units. Present access is by helicopter. 

, During the 1985 field season work included grid preparation, fill- 

in soil geochemistry, Induced Polarization geophsyical surveys, prospecting, 
hand trenching and geological mapping. Previous work was completed on the 
property in 1979, 1980, 1982 and 1984 and included soil geochemistry, geophysical 
surveys, prospecting, geological mapping, grid preparation and hand trenching. 

Previous field work and reports (see Bibliography) have defined 
and described the 1200-metre long by 150-metre wide Main Zone. Very strong 
Ag-Zn-Sn-Cu-Pb soil geochemical anomalies are coincident with moderate to strong 
IP results. Massive and disseminated sulfide showings with tetrahedrite, sphal- 
erite, chalcopyrite, pyrite, arsenopyrite and an unidentified tin mineral have 
been located in place and as float. These occurrences are hosted by veins, 
stockworks and breccia bodies in high altered, greisen rocks. 

The East Zone, centred at 22+00E, 1+50N, was explored in detail 
in 1985 with trenching, geophysics, geochemistry and geological mapping. Mineral- 
ization and geology are similar to that found in the Main Zone and cover an 
area 300 metres long by 50 metres wide. Induced Polarization surveys employing 
various dipole arrays have located moderate to strong anomalies over a 700 
metre by 200 metre wide area. Fill-in soil sampling outlined a strong Ag-Pb 
anomaly measuring approximately 300 metres by 50 metres that remains open to 
the northeast. Hand trenching led to the discovery of silver-tin-lead mineral- 
ization at 21+25E, 1+00N. Chip samples taken across a 1.5 metre section of 
silicified, altered, pegmatitic granodiorite assayed 6.33 oz/ton Ag, 0.11% 
Sn and 0.21% Pb. 

Geological, geochemical and geophsyical anomalies now extend over 
a 1200-metre long by 150-metre wide area in the Main Zone and over a 750-metre 
by 100-metre wide area in the East Zone. Diamond drilling is recommended to 
test the best Main and East Zone mineralization; and geophysical and geochemical 
anomalies. The potential for locating a significant, large tonnage stockwork 
or greisen-hosted polymetallic mineral deposit and/or high grade, vein-type 
deposit on the Logan property is considered excellent. Retention of the entire 
Logan claim group is strongly advised. 



Logan Property 2 .  

R E C O M M E N D A T I O N S  

A first phase, helicopter-supported NQ wireline diamond drilling 
program comprising a total of 1000 metres in seven holes is recommended to 
test mineralization; and geochemical and geophysical anomalies. Of this total, 
two holes totalling 250 metres are proposed for the East Zone and five holes 
totalling 750 metres are designated for the Main Zone area. Proposed drill 
holes include setups on lines 21+00E and 22+00E in the East Zone, and on lines 
2+00W, O+OOE, 2+00E and 4+00E in the Main Zone. Additional diamond drilling 
may be recommended as a second phase if results warrant. 

Respectfully submitted 

MAS/z 
February, 1986 

d 
Michael A. starnm&, B.A. ,F.G.A.C. 
Geologist 



Logan Property 3. 

I N T R O D U C T I O N  

Tkis report describes a program of geological, geochemical, geophysical 
and hand trenching work carried out on the Logan claim group during the period 
August 4, 1985 to September 11, 1985. This work was completed over the east, 
south and west-central part of the property. 

The Logan group hosts vein, stockwork and breccia type polymetallic 
mineralization which has the potential to support either a large tonnage deposit 
of moderate grade or a smaller, higher grade mining operation. 

3.1 Location and Access 

The Logan property is located 108 kilometres northwest of Watson Lake, 
Yukon at latitude 60°30'W and longitude 130°27'W (Figure 1). The claims 
are situated 38 kilometres north of the Alaska Highway and 22 kilometres 
north of the Meister River property which has a four-wheel drive access 
road. Field operations were based out of a camp in the eastern claims 
area. Present access to the property is by helicopter. 

3.2 Physiography and Climate 

The claim group covers forest, subalpine, and apline terrain with gentle 
to steep relief and elevations ranging from 1280 to 1615 metres above 
sea level. A prominent east-west trending esker bisects the property. 

Wild life spotted by crews in the claims area included black bear, moose, 
martin, wolverine and porcupine. 

. Climate in the Logan property area is characterized by short, warm summers 
and long, cold winters. Precipitation is light to moderate year round. 
The best exploration season lasts from early June until the end of 
September. 

3.3 Exploration History 

Initial staking (Logan 1-6) was undertaken in July 1979 to cover a gossan- 
related new discovery of silver-zinc-tin-copper-lead mineralization. 



GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

PROPERTY LOCATION 
MAP 

2 0 0 10 2 0  3 0  40 Miles - 
NOVEMBER 1985 F I G I I R F  1 



Logan Property 5 . 

Subsequent staking was completed in October 1979 (Logan 7-36), in June 
1984 (Logan 37-88) and in July 1984 (Logan 89-94) to protect areas having 
favourable geology and geochemistry. 

Work conducted on the Logan claims in 1979 included geological mapping, 
soil and stream geochemical sampling, hand trenching and test IP and 
EM geophysical surveys. In 1980, the area southeast of the present 
claim boundary was explored with soil geochemistry. In 1982, soil sampling 
was completed in the areas of the West Zone and hand trenching was carried 
out over the Main Zone. In 1984, work included grid prepration, extensive 
geochemical soil sampling, geological mapping, hand trenching and Induced 
Polarization surveys. 

To date, all work has been performed by Cordilleran Engineering on behalf 
of Regional Resources Ltd. and, since 1984, Getty Canadian Metals, Limited 
as the optionee. 

3.4 , 1985 Exploration Program 

A geological, geochemical, geophysical and trenching exploration program 
was conducted- on the Logan 1-94 claim group during the 1985 field season. 

Grid preparation included 15.0 km of cut line and 3.75 km of flag and 
compass line. 

A total of 129 soil samples and 39 rock samples were collected from 
the Logan property and sent for analysis. In addition, five rock samples 
were sent for assay. 

Geophysical surveys were carried out by Phoenix Geophysics Limited of 
Vancouver, B.C. This work included 11.0 km of' 100 metre dipole-spread 
IP survey; 1.9 km of 50 metre dipole-spread IP survey; and 3.025 km 
of 25 metre dipole-spread IP surveys. 

Geological mapping was completed at 1:500 scale over the East Zone. 
In addition geological mapping and prospecting were carried out in the 
area between the East and the Main Zones and in the south-central Logan 
claims area. 

Hand trenching was .completed on the Logan 88 mineral claim in the East 
Zone. F'our test pits comprising approximately 2.8 cubic metres of excavated 
material failed to reach bedrock. Two trenches, 13.5 m and 10.0 m long 
respectively and representing 11.5 cubic metres successfully attained 
bedrock. 
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Logan Property 6. 

3 -5 Claim Data 

The Logan property consists of 94 contiguous quartz claims located in 
the Watson Lake Mining District, Yukon Territory (Figure 2). The claims 
are owned and operated by Regional Resources Ltd. of Vancouver, B.C. 
and area under option to Getty Canadian Metals, Limited of Toronto, 
Ontario. Table 1 lists claim data. 

Table 1: CLAIM DATA 

Claim Name 

Logan 1-6 
Logan 7-36 
Logan 37-88 
Logan 89-94 

Record Numbers Expiry Dates 

YA 45047 - YA 45052 Dec. 31, 1987 - 1991* 
YA 46254 - YA 46283 Dec. 31, 1987 - 1991 
YA 71027 - YA 71078 June 8, 1990 - Dec. 31, 
YA 71360 - YA 71365 July 26, 1986 - Dec. 31, 

*Pending receipt of Certificates of Work 
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Logan Property 8. 

G E O L O G Y  A N D  M I N E R A L I Z A T I O N  

4.1 East Zone (Plate 1) 

The East Zone extends over a 700-metre long by 75-metre wide area with 
the best mineralization and strongest geochemical and geophysical responses 
centred at 22+00E, 1+50N. The area is underlain by variably altered, 
medium grained, equigranular granodiorite. Exposure is poor and is 

. limited to a few outcrops and frost-heaved boulder fields. Two major 
linears cross the East Zone at 040° and 06S0, the latter is associated 
with a normal fault. Mineralization consists of tetrahedrite, sphalerite, 
galena, pyrite and arsenopyrite. Quartz veins, stockworks and silicified 
granodiorite host the disseminated sulfides. Previously reported results 
from grab samples include values to 23.67 oz/ton Ag; 6.20% Zn, 1.93% 
Pb, 1000 pprn Sn and >lo00 pprn As. Results of trenching and soil sampling 
are discussed later in this report. 

4.2 Other Areas (plate 2) 

Geological mapping and prospecting were also carried out in the south 
and east-central areas of the Logan property. This work was greatly 
restricted due to the very poor exposure of rock units. 

Detailed prospecting was completed in the area ("east-central") between 
the Main and East Zone mineral occurrences. No new discoveries were 
made and again surface exploration was made difficult by extensive valley 
fill and other pervasive overburden conditions. Five rock samples were 
collected from the area and results for gold, gallium, tin and silver. 
were at or below background levels. 

Mapping and detailed prospecting work was carried out over the south- 
central and southeast Logan claims in areas having previously well defined 
soil geochemical anomalies. Exposure is restricted to widely scattered 
outcrops of pegmatitic granodiorite. Three rock .samples collected from 
either suboutcrop or float material returned results highly anomalous 
in tin at the two suboutcrop localities and in lead-zinc-silver-arsenic- 
tin at the float locality. Elevated tin values of 2600 pprn Sn and 1040 
pprn Sn were returned from clay-altered pegmatitic granodiorite crosscut 
by quartz-chalcedony veins. A mineralized float sample of highly altered 
granodiorite returned values of 11.49 oz/ton Ag, 2.40% Zn, 1415 pprn 
Pb, 4300 pprn Cu and 310 pprn Sn. 



Logan Property 9. 

G E O C H E M I S T R Y  

5.1 Introduction and Analytical Methods 

A total of 129 samples were collected from the "B" soil horizon from 
2 "fill-in" grids on the Logan property. In the East Zone samples were 
taken every 25 metres on lines 25 metres apart. Coverage in the "South 
Anomalous area" ranged from -100 metres by 50 metres to 25 metres by 
25 metres over interesting areas. 

Soil was placed in grid-numbered Kraft sample bags and sent to Bondar- 
Clegg and Company Ltd.'s North Vancouver, B.C. laboratory for preparation 
and analysis. There, the samples were dried and sieved to minus 80- 
mesh and this fraction was then digested using a hot extraction HNO, 
-HC1 solution for Ag-As-Cu-Pb-Zn and a carbonate sinter extraction for 
W. Analysis was completed employing the following techniques: Standard 
atomic absorption for Ag-Cu-Pb-Zn; X-ray fluorescence for Ga-Sn; and 
Colormetric for As-W. Complete laboratory analytical reports are appended 
to this report. 

5.2 East Zone (Figures 3-8) 

A total of 95 soil samples were collected from a detailed 25-metre by 
25-metre grid in the East Zone of the Logan property. A 300 metre long 
by 50 metre wide Ag-Pb anomaly, open to the north and east was outlined 
in the area with coincident geophysical anomalies and silver-lead-zinc- 
tin-arsenic mineralization. Less regular, Zn-As-Cu-Sn soil anomalies 
have also been outlined within the area of the Ag-Pb anomaly. The best 
three values recorded for each element from the East Zone are: 20.0, 
18.0, 16.0 ppm Ag; >1000, 330, 150 pprn As; 135, 133, 114 ppm Cu; 970, 
900, 655 pprn Pb; 2470, 955, 835 ppm Zn; and 340, 70, 67 pprn Sn. 

5..3 South Anomalous Area (Figures 9-14) 

Thirty-three soil samples were collected over an area of previously 
reported tin anomalies. Values from the earlier 1984 survey include 
150, 125 and 120 pprn Sn. No additional anomalous tin results were returned 
from the 1985 detailed soil sampling. Discouraging results for Cu-Pb- 
Zn-Ag-As were also obtained. Maximum values for each element in the 
"South Anomalous area" are 21 pprn Cu, 37 pprn Pb, 373 ppm Zn, 0.7 pprn 
Ag and 32 pprn As. 



L E G E N D  GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 
Sample  Location 

LOGAN EAST SHOWING 

COPPER 
- Cut L i n e  - 110 p p m  C u  Contour  - 60 pprn Cu C o n t o u r  

V a l u e s  < 15 p p m  C u  N o t  P l o t t e d  

SOIL GEOCHEMISTRY 
W O L F  L A K E  M A P  A R E A ,  N.T.S. 105 8/7,8,9,lO 

WATSON LAKE MINING DISTRICT, YUKON TERRITORY 

I : 1250 

CORDILLERAN 1980 -105s W. HASTINGS ENGINEERING STREET 

VANCOUVER, B.C. V6E 2 E 9  

L INE 2 2 t 0 0 E  INSERT OCTOBER 1985 FIGURE 3 



L E G E N D  

Sample Locotion - Cut Line 

2 + 0 0  N 

1 + 7 5  N 

I + 5 0  N 

I + 2 5  N 

I +00 N 

O + 7 5  N 

- 110 ppm P b  Contour  - 60 p p m  Pb Contour  

W 

8 + 
N 
N 

4+00 N 

3 + 7 5  N 

3 + 5 O  N 

3 + 2 5 N  

3 t 0 0 N  

L INE 2 2 t 0 0 E  INSERT 

V o l u e s c  15 ppm P b  Not  P l o t t e d  

OCTOBER 1985 F IGURE 4 

GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 

LOGAN EAST SHOWING 

LEAD 
SOIL GEOCHEMISTRY 

WOLF L A K E  MAP AREA, N.T.S. 105 B/7,8,9,IO 
WATSON LAKE MINING DISTRICT, YUKON TERRITORY 

CORDILLERAN ENGINEERING 
I S 8 0  VANCOUVER,  -1055 W. HASTINGS B.C. V6E S T R E E T  2 E 9  



L E G E N D  GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 
0 Sample  Location 

LOGAN EAST SHOWING - Cut L i n e  - 850 ppm Zn  C o n t o u r  - 400 p p m  Zn  C o n t o u r  

V a l u e s  <60 p p m  Z n  N o t  P l o t t e d  

ZINC 
SOIL GEOCHEMISTRY 

W O L F  L A K E  M A P  A R E A ,  N.T.S. 105 8 / 7 , 8 , 9 , I O  
WATSON LAKE MINING DISTRICT, YUKON TERRITORY 

CORDILLERAN ENGINEERING 
1980 -1055 W. HASTINGS STREET 

VANCOUVER. 8 .C.VbE 2 E 9  

L I N E  2 2 t 0 0 E  INSERT OCTOBER 1985 FIGURE 5 



L E G E N D  

0 Sample L o c a t i o n  - Cut Line - 3.6 ppm A g  Contour - 1.7 ppm Ag Contour  

V a l u e s  ,< .2 ppm Ag Not P lo t ted  

GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 

LOGAN EAST SHOWING 

S I L V E R  
SOIL GEOCHEMISTRY 

WOLF L A K E  MAP A R E A ,  N.T.S. 105 ~/7,8,9,10 
WATSON LAKE MINING DISTRICT, YUKON TERRITORY 

I : 1 2 5 0  
25 0 25 SOrn 

I 
CORDILLERAN E N G I N E E R I N G  
I 9 8 0  - 1 0 5 5  W. H A S T I N G S  S T R E E T  

V A N C O U V E R .  B.C. V 6 E  ZES 



L E G E N D  GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 
Sample  Location 

LOGAN EAST SHOWING - C u t  Line - 100 p p m  S n  C o n t o u r  - 60 ppm S n  C o n t o u r  

V a l u e s  < 15 p p m  S n  N o t  P l o t t e d  

TIN 
SOIL GEOCHEMISTRY 

W O L F  L A K E  M A P  A R E A ,  N.T.S. 105 8 / 7 , 8 , 9 , I O  
WATSON LAKE MINING DISTRICT, YUKON TERRITORY 

CORDILLERAN ENGINEERING 
1 9 8 0  - 1 0 5 5  W. H A S T I N G S  S T R E E T  

V A N C O U V E R ,  B.C. V6E ZES 

L INE 2 2 t 0 0 E  INSERT OCTOBER 1985 FIGURE 7 



L E G E N D  GETTY CANADIAN METALS, LIMITED 
REGIONAL RESOURCES LTD. 

L O G A N  PROPERTY 
Sample  Location - Cut L i n e  - 100 pprn A s  Contour  - 60 pprn A s  Contour  

V a l u e s  c 15 pprn As N o t  P l o t t e d  

LOGAN EAST SHOWING 

ARSENIC 
SOIL GEOCHEMISTRY 

WOLF L A K E  M A P  A R E A ,  N.T.S. 105 8/7,8,9,IO 
WATSON LAKE MINING DISTRICT, YUKON TERRITORY 

I : 1250 
25 0 25 

CORDILLERAN ENGINEERING 
1980 -1055 W. HASTINGS STREET 

VANCOUVER. B.C. V6E ZES 

L I N E  2 2 t 0 0 E  INSERT OCTOBER 1985 F I G U R E  8 







L E G E N D  

0 1984 Sample Location 

0 1985 Sample Location 

No Anomalous Values Recorded 

Values < 60 ppm Z n  N o t  P l o t t e d  

GETTY CANADIAN METALS, L IMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 

SOUTH TIN ANOMALOUS AREA 

ZINC 
SOIL GEOCHEMISTRY 

WOLF L A K E  MAP AREA, N.T.S. 105 8/7,8,9,10 
WATSON L A K E  MINING DISTRICT, YUKON TERRITORY 

I : 2500 
5 0  25 0  50 lW m 

CORDILLERAN ENGINEERING 
1980-  1055 W. HASTINGS STREET 

VANCOUVER, B.C. V6E Z E 9  

OCTOBER 1985 F I G U R E  1 1  





L E G E N D  

0 1984 S a m p l e  L o c a t i o n  

1985 S a m p l e  L o c a t i o n  - 1 0 0  pprn Sn C o n t o u r  

- 60 ppm Sn C o n t o u r  

V a l u e s  < 1 5  ppm Sn Not  R e c o r d e d  

GETTY CANADIAN METALS, L IMITED 
REGIONAL RESOURCES LTD. 

LOGAN PROPERTY 
SOUTH TIN ANOMALOUS AREA 
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Logan Property 22. 

G E O P H Y S I C S  S U M M A R Y  
(Plate 2) 

Geophysical surveys were conducted east and west of the previous 
grid that was established in 1984. Coverage for Induced Polarization and Res- 
istivity surveys now extends east from line 10+00W through the Main Zone and 
the East Zone to line 28+00E for a total length of 3.8 km. Significant geophysical 
anomalies warranting diamond drilling have been outlined over both the Main 
and East Zones. 

Field procedure, complete results and recommendations of the 1985 
surveys are presented as appended Geophysical Report by Phoenix Geophysics 
Limited of Vancouver, B.C. (Appendix "B"). 



Logan Property 23. 

T R E N C H 1  N G  S U M M A R Y  
(Plate 1) 

A total of 4 pits and 2 trenches were completed by hand with pick 
and shovel in the East Zone of the Logan property. 

The four hand pits comprising 2.8 cubic metres failed to reach 
bedrock at each location due to the presence of very coarse boulder till. 
Two trenches, ELT 85-1 and ELT 85-2, 13.5 metres and 10.0 metres long respectively, 
intersected highly altered, variably silicified pegmatitic granodiorite bedrock. 
Mineralization including pyrite, arsenopyrite, tetrahedrite and iron-manganese 
oxides was discovered in both trenches. Results for rock sampling, with the 
sample interval and Ag-Pb-Zn-Sn-Cu-As analyses, are recorded on the table on 
Plate 1. 

In trench ELT 85-1, highly anomalous results were obtained from 
chip sampling: values include up to 33.0, 25.0, 18.0 pprn Ag; 1600, 825, 810 
pprn Pb; 6340, 5500, 2400 pprn Zn; 370, 220, 140 pprn Sn; 139, 130, 128 pprn Cu; 
and >1000, 21000, 71000 pprn As. 

In trench ELT 85-2, highly anomalous silver-lead-tin results were 
obtained from chip sampling. The mineralized section remains unexplored to 
the north. Weighted averages over 1.5 and 3.0 metres respectively are 6.33 
oz/ton Ag, 2133 pprn Pb and 1106 pprn Sn; and 2.56 oz/ton Ag. Arsenic values 
are also elevated through this section of the trench. 
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S T A T E M E N T  OF E X P E N D I T U R E S  
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.............. Cook 1 7  d a y s  x $ 7 2 / d  x 1.35 1,652 
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....................... HELICOPTER ( i n c l u d e s  f u e l )  24.8 h r  x  $ 4 7 5 / h r  
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OFFICE SUPPLIES, DRAFTING, PRINTING AND COMMUNICATIONS .......................... 

* O v e r t i m e  E B e n e . f i t s  F a c t o r  
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( 1 )  INTRODUCTION 

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

P r o p e r t y ,  Watson Lake M i n i n g  D i s t r i c t ,  Yukon on b e h a l f  o f  C o r d i  1  l e r a n  E n g i n e e r i n g  

L i m i t e d .  

The p r o p e r t y  i s  l o c a t e d  a p p r o x i m a t e l y  1 0 6 k i l o m e t e r s  n o r t h w e s t  o f  Watson Lake, 

Yukon. Access i s  by he1 i c o p t e r  f r o m  t h e  A laska  highway. 

The f o l  l o w i n g  g e o l o g i c a l  d e s c r i p t i o n  has been p r o v i d e d  by C o r d i  1  l e r a n  

E n g i n e e r i n g  L t d .  

"A  s i g n i f i c a n t  v e i n  system (Main V e i n )  c o n t a i n i n g  Zn, 

m i n e r a l i z a t i o n ,  h o s t e d  by h i g h l y  a1 t e r e d  g r a n o d i o r i t e ,  

n o r t h e r n  p a r t  o f  t h e  p r o p e r t y  ( F i g u r e  2) .  The g ranod i  

s e r i c i t i z e d ;  p e g m a t i t e  and g r a p h i c  g r a n i t e  a r e  common. 

massive s p h a l e r i t e  up t o  0.6 m ( 2  f t . )  i n  d i a m e t e r  o c c u r  i n t ~  

Ag, Cu, Pb and Sn 

i s  l o c a t e d  on t h e  

o r i t e  i s  s t r o n g l y  

F  1  o a t  bou 1  d e r s  o f  

! r m i t t e n t l y  a l o n g  a  

s t r i k e  l e n g t h  o f  500 met res  and, a t  Main  V e i n  Showing, t r e n c h i n g  has exposed 

m i n e r a l i z a t i o n  i n  p lace. "  

" F l o a t  b o u l d e r s  c o n t a i n i n g  q u a r t z  s tockwork  w i t h  s i g n i f i c a n t  Zn-Ag-Sn 

m i n e r a l i z a t i o n  a l s o o c c u r ,  nea r  t h e  w e s t e r n  l i m i t  o f t h e M a i n  Ve in  t r e n d  ( L i n e  

100W). The abundant q u a r t z  v e i n l e t s  c o n t a i n  d i s s e m i n a t e d  t o  mass ive  

s p h a l e r i t e ,  p y r i t e ,  a r s e n o p y r i t e ,  m i n o r  c h a l c o p y r i t e  and a  t i n  m i n e r a l  

t h o u g h t  t o  be c a s s i t e r i t e . "  

P r e v i o u s  work i n c l u d e d  p r o s p e c t i n g ,  geochemis t r y  ( s o i  1, f l o a t  and grab 

samples - l977-1984) ,  t r e n c h i n g ,  magne t i cs  and Induced P o l a r i z a t i o n  and 

Res i  s t i  v i t y  surveys.  

The o b j e c t i v e  o f t h e  I P  su rveywas  t o d e t e c t m e t a l 1 i c m i n e r a l i z a t i o n t h o u g h t t o  

be a s s o c i a t e d  w i t h  z i n c ,  l ead ,  s i l v e r ,  copper  and t i n  m i n e r a l s .  

A Phoen ix  Model IPV-1 Induced P o l a r i z a t i o n  ( I P )  and R e s i s t i v i t y  r e c e i v e r  u n i t  

was used i n  c o n j u n c t i o n  w i t h  a  Phoen ix  Model IPT-1  I P  and R e s i s t i v i t y  t r a n s m i t t e r  

powered by a  2  kw m o t o r - g e n e r a t o r .  The I P  e f f e c t  i s  reco rded  d i r e c t l y  as t h e  



Percen t  Frequency E f f e c t  (PFE) a t  t h e  t r a n s m i t t e d  f r e q u e n c i e s  o f  4.0 hz. and 0.25 

hz. Apparent  r e s i s t i v i t y  v a l u e s  a r e  n o r m a l i z e d  i n  u n i t s  o f  ohm-meters. Me ta l  

f a c t o r  v a l u e s  a r e  c a l c u l a t e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  fo rmu la :  (P.F.E. x 

1000)/App. Res. D i p o l e - d i p o l e  a r r a y  was u t i l i z e d  t o  make a l l  o f  t h e  I P  

measurements. The l i n e s w e r e s u r v e y e d  f i r s t  w i t h  an inter-electrode s p a c i n g  o f 1 0 0  

meters ,  w i t h  d e t a i l  work c a r r i e d  o u t  a t  25 and 50 me te r  spac ings.  Four  d i p o l e  

s e p a r a t i o n s  were measured i n  a l l  cases. 

F i e l d  work was c a r r i e d  o u t  between August  19, 1985 and August  30, 1985, under  

t h e  s u p e r v i s i o n  o f  M r .  John Marsh, geophys ica l  crew leader .  H i s  c e r t i f i c a t e  o f  

qua1 i f i c a t i o n s  i s  i n c l u d e d  w i t h  t h i s  r e p o r t .  

( 2 )  DESCRIPTION OF CLAIMS 

The Logan P r o p e r t y  c o n s i s t s  o f  t h e  f o l l o w i n g  c l a i m s :  

Claim Name Record No, Record Date 

Logan 1- 6  YA45047 - YA45052 Dec. 31, 1985 

Logan 7-36 YA46254 - YA46283 Dec. 31, 1985 

( 3 )  PRESENTATION OF DATA 

The I P  and R e s i s t i v i t y  r e s u l t s  a r e  shown on t h e  f o l l o w i n g  d a t a  p l o t s  i n  t h e  

pseudo-sec t i on  f o r m a t :  

Line Electrode In te rva l  

1000 W 100 me te rs  

800 W 100 me te rs  

600 W 100 me te rs  

- 600 W 25 me te rs  

1200 E 100 me te rs  

Dug. No. 



100 mete rs  

100 me te rs  

25 me te rs  

100 me te rs  

50 me te rs  

25 me te rs  

50 me te rs  

100 me te rs  

50 me te rs  

25 me te rs  

25 me te rs  

100 me te rs  

25 me te rs  

25 me te rs  

100 me te rs  

100 me te rs  

100 meters  

A l s o  enc losed  w i t h  t h i s  r e p o r t  i s  p l a n  map Dwg. No.-1.P.P.-B-4143, a  p l a n  map 

o f  t h e  Logan geophys ica l  g r i d  a t  a  s c a l e  o f  1: 5000. The d e f i n i t e ,  p r o b a b l e ,  and 

p o s s i b l e  I P  and R e s i s t i v i t y  anomal ies  a r e  i n d i c a t e d  by b a r s ,  i n  t h e  manner shown on 

t h e  l egend  on t h i s  p l a n  map, as w e l l  as on t h e  d a t a  p l o t s .  These b a r s  r e p r e s e n t  

s u r f a c e  p r o j e c t i o n s  o f  t h e  anomalous zones as i n t e r p r e t e d  f r o m  t h e  l o c a t i o n  o f  

t r a n s m i t t e r  and r e c e i v e r  e l e c t r o d e s  when t h e  anomalous v a l u e s  were measured. 

( 4 )  DISCUSSION OF RESULTS 

The p r e s e n t  (1985)  Induced P o l a r i z a t i o n  and Res i  s t i  v i t y  su rvey  on t h e  Logan 

P r o p e r t y  was c a r r i e d  o u t  on e x t e n s i o n s  o f  t h e  1984 g r i d .  Two o f  t h e  anomalous I P  

zones d e t e c t e d  by t h e  p r e v i o u s  s u r v e y w e r e  found t o  have c o n s i d e r a b l y  g r e a t e r  s t r i k e  

l e n g t h s .  A  separa te ,  p r e v i o u s l y  unmapped zone i s  a l s o  i n t e r p r e t e d  t o  be p r e s e n t .  

The I P  and R e s i s t i v i t y  zones a r e  d i scussed  s e p a r a t e l y  below. 



ZONE A 

T h i s  f e a t u r e  i s  n o w i n d i c a t e d t o e x t e n d  f r o m o n e  e d g e o f t h e  g r i d  t o t h e  o t h e r ,  a  

d i s t a n c e  o f  n e a r l y  4,000 meters.  As i s  n o t e d  i n  t h e  1984 r e p o r t  o f  t h e  I P  su rvey  on 

t h e  Logan P r o p e r t y ,  I P  Zone A  i s  shown by t h e  100 me te r  d a t a  s e t  t o  be a g e n e r a l l y  

b road  zone o f  m o d e r a t e l y  t o  s t r o n g l y  anomalous I P  e f f e c t s .  D e t a i l  I P  coverage 

u s i n g  s h o r t e r  d i p o l e  l e n g t h s  suggests  t h a t  t h e  cause o f  I P  Zone A  i s  a  s e r i e s  o f  

narrow, and para1 l e l  sub-zones, w i t h  two  such t r e n d s  b e i n g  i n t e r p r e t e d  i n  t h e  1985 

d a t a  c o l l e c t e d  ove r  t h e  n o r t h e a s t e r n  end o f  t h e  Logan g r i d  (Zone A l ,  Zone A2). 

Zone A 1  i s  o u t 1  i n e d  b e s t  by t h e  25 me te r  I P  and R e s i s t i v i t y  d a t a  s e t  c o l l e c t e d  

on L i n e  1600E t h r o u g h  t o  L i n e  2300E. The source o f  t h e  zone appears t o  be q u i t e  

r e s i s t i v e  and o n l y  m o d e r a t e l y  p o l a r i z a b l e  a t  bes t .  Depths t o  t h e  t o p  o f  t h e  sou rce  

a r e  g e n e r a l l y  i n d i c a t e d  t o  be l e s s  t h a n  25 meters.  

Z o n e A 2 l i e s  a p p r o x i m a t e l y  5 0 m e t e r s  s o u t h o f Z o n e A 1 , a n d i s  composedof h i g h e r  

magni tude I P  e f f e c t s .  D e f i n i t e l y  anomalous r e s u l t s  a r e  no ted  i n  t h e  d a t a  reco rded  

o v e r  ZoneA2 on L i n e  2100E and L i n e  2200E. I n  b o t h  c a s e s t h e  sou rce  i s  i n d i c a t e d  t o  

be a p p r o x i m a t e l y  25 me te rs  wide,  a p p r o x i m a t e l y  25 me te rs  i n  dep th  e x t e n t ,  and t o  

have v e r y  l i t t l e  s u r f a c e  cover.  Modera te  t o  h i g h  i n t e n s i t y  I P  e f f e c t s  a r e  n o t e d  

c o i n c i d e n t  w i t h  somewhat e l e v a t e d  apparen t  r e s i s t i v i t y  va lues .  

ZONE B 

I P  Zone B was o r i g i n a l l y  o u t l i n e d  on t h e  s o u t h e r n  c o r n e r  o f  t h e  su rvey  g r i d .  

Data  c o l l e c t e d  d u r i n g  t h e  p r e s e n t  program i n d i c a t e s  t h a t  t h e  sou rce  o f  t h e  zone 

c o n t i n u e s  a t  l e a s t  600 me te rs  f u r t h e r  towards  t h e  southwest ,  a t  wh ich  p o i n t  i t  i s  

u n d e f i n e d  beyond L i n e  1000W. I n  a d d i t i o n ,  t h e  s o u t h e a s t e r n  m a r g i n  o f  t h e  zone i s  

s t i l l  open a l o n g  i t s  e n t i r e  l e n g t h .  

Moderate magni tude 1P e f f e c t s  appear t o  c o n s t i t u t e  t h e  geophys ica l  response. 

Apparent  r e s i s t i v i t i e s  no ted  w i t h i n  t h e  zone a r e  o n l y  s l i g h t l y  l o w e r  t h a n  



background. 

ZONE B 1  

The i n t e r p r e t a t i o n  o f  t h i s  f e a t u r e  remains unchanged as no new da ta  has been 

recorded over  t h e  zone. 

ZONE C 

Zone C i s  out1 i ned  i n  t h e  100 meter da ta  c o l  l e c t e d  on L i n e  240OE, L i n e  26OOE, 

and L i n e  2800E. Whi le  t h e  source o f  t h e  geophys ica l  response extends no r t heas t  

beyond t h e  e x i s t i n g  g r i d ,  i t  does no t  appear t o  extend f u r t h e r  southwest than  t h e  

v i c i n i t y  o f  L i n e  24OOE, where t h e  depth t o t h e  t o p  i s  i n d i c a t e d t o  be i n  t h e  o r d e r  o f  

100 meters subsurface. Depths t o  t h e  source a re  i n t e r p r e t e d  t o  be l e s s  than  100 

meters under L i n e  2600E and L i n e  2800E. I n  every  case weakly t o  moderate ly  

anomalous I P  e f f e c t s  a re  noted, t o g e t h e r  w i t h  m a r g i n a l l y  h i g h e r  than  background 

r e s i s t i v i t y  values. 

( 5 )  SUWARY AND RECOWENDATIONS 

The 1985 Induced P o l a r i z a t i o n  and Resi s t i  v i t  y  survey on t h e  Logan P rope r t y  has 

o u t l i n e d e x t e n s i o n s  o f t w o e x i s t i n g  t r ends ,  Zone A, and Zone B y  as w e l l  as d e t e c t i n g  

anewfea tu re ,ZoneC.  D e t a i l e d c o v e r a g e u s i n g 2 5 m e t e r d i p o l e l e n g t h s h a s  revea led  

t h a t  t h e  no r t heas te rn  end o f  Zone A i s  a c t u a l l y  composed o f  two separate,  narrow and 

p a r a l l e l  t rends ,  Zone A 1  and Zone A2. 

Zone A i s  s t i  11 open a t  bo th  ends, w i t h  h i ghe r  magnitude anomal i e s  be ing  noted 

i n  t h e  da ta  f rom t h e  no r t heas t  end. A d d i t i o n a l  wide spaced I P  survey ing  i s  

recommended t o  d e f i n e  t h e  f u l l  e x t e n t  o f  Zone A. 

Zone A 1  should  be t e s t e d  by d r i l l i n g  on a  low p r i o r i t y  bas is .  A d r i l l  h o l e  

l o c a t e d  so as t o  pass approx imate ly  40 meters under L i n e  1800E, S t a t i o n  210N i s  

recommended. 
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Zone A 2  i s  t h e  most d i s t i n c t  t r e n d  ou t1  i ned  by t h e  p resen t  survey and should  be 

d r i  1  led .  A d r i l l  h o l e  spo t t ed  so as t o  pass approx imate ly  25 meters beneath L i n e  

2100E, S t a t i o n  lOON i s  recommended. 

Zone B, Zone B1, and Zone C r equ i  r e  a d d i t i o n a l  reconnaissance IP  coverage t o  

map t h e  complete con f i nes  o f  these  zones, f o l l  owed by more d e t a i l e d  I P  coverage over  

t h e  most p romis ing  t a r g e t s  de tec ted  by t h e  i n i t i a l  work. 

PHOENIX GEOPHYSICS LIMITED 

Paul A. Ca r tw r i gh t ,  B.Sc. 

Geophys ic i s t  

Michael  J. Cormier, B.Sc. 

Geophysic i  s t  

Dated: December 19, 1985 



( 6 )  ASSESWENT DETAILS 

PROPERTY: Logan 

SPONSOR: C o r d i l l e r a n  E n g i n e e r i n g  L t d .  
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CONSULTING MAN DAYS: 5 DATE FINISHED: August  30, 1985 
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F I E L D  TECHNICIANS: 

J. Marsh, 7100 Warden Ave., Markham, O n t a r i o  

M. Makulowich,  669 Valdes D r i v e ,  Kamloops, B.C. 
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( 7 )  STATEMENT OF COST 

C o r d i l l e r a n  Eng ineer ing  L t d .  

I P  and R e s i s t i v i t y  Survey - Logan P r o p e r t y ,  Yukon 

CREW: J. Marsh, K. Corman, M. Makulowich 

PERIOD: August 19, 1985 t o  August 30, 1985 

10 o p e r a t i n g  days @ $900.00 

2 standby days @ $560.00 

EXPENSES: P r o r a t e d  m o b i l i z a t i o n - d e m o b i l i z a t i o n  

Less C r e d i t  r e  I P V - 2  r e n t a l  

9  days @ 76.00 

TOTAL 
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PART B 

PHOENIX GEOPHYSICS LIMITED 

NOTES ON THE THEORY,METHOD OF FIELD OPERATION 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

I n d u c e d  P o l a r i z a t i o n  as  a g e o p h y s i c a l  m e a s u r e m e n t  

r e f e r s  t o  t h e  b l o c k i n g  a c t i o n  o r  p o l a r i z a t i o n  o f  me ta l l i c  o r  

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

c o n d u c t i o n .  

T h i s  e l e c t r o - c h e m i c a l  phenomenon  o c c u r s  w h e r e v e r  

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

me ta l l i c  m i n e r a l s  s u c h  as  b a s e  metal s u l p h i d e s .  N o r m a l l y ,  when 

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

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

i n  t h e  w a t e r  c o n t e n t  o f  t h e  r o c k ,  o r  s o i l ,  i . e . ,  b y  i o n i c  

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

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

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

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

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

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

T h e  b l o c k i n g  a c t i o n  o r  i n d u c e d  p o l a r i z a t i o n  m e n t i o n e d  

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

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

t o  f l o w  t h r o u g h  t h e  r o c k ;  i . e . ,  a s  i o n s  p i l e  u p  a g a i n s t  t h e  

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

E v e n t u a l l y ,  t h e r e  is e n o u g h  p o l a r i z a t i o n  i n  t h e  f o r m  o f  

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

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

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

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

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

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

i o n s  f o r m i n g  t h e  p o l a r i z a t i o n  c a u s e  them t o  r e t u r n  t o  t h e i r  n o r m a l  

p o s i t i o n .  T h i s  movement o f  c h a r g e  c r e a t e s  a small c u r r e n t  f l o w  

w h i c h  c a n  b e  m e a s u r e d  on  t h e  s u r f a c e  o f  t h e  g r o u n d  as  a  d e c a y i n g  

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

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

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

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

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

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

t h a t  t h e  amount  o f  c u r r e n t  f l o w i n g  t h r o u g h  e a c h  me t a l l i c  i n t e r -  

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

p a s s i n g  t h r o u g h  i t  i n  o n e  direction. 

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

a m e a s u r e m e n t  o f  t h e  p o l a r i z a t i o n  i n  t h e  r o c k  m a s s .  H o w e v e r ,  

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

metal f a c t o r  v a l u e s  o r  Y . F .  c a n  b e  u s e f u l  v a l u e s  
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d e t e r m i n i n g  t h e  amount o f  p o l a r i z a t i o n  p r e s e n t  i n  t h e  r o c k  

mass. T h e  MF v a l u e s  a r e  o b t a i n e d  by n o r m a l i z i n g  t h e  F . E .  

v a l u e s  f o r  v a r y i n g  r e s i s t i v i t i e s .  

The  I n d u c e d  P o l a r i z a t i o n  m e a s u r e m e n t  i s  p e r h a p s  t h e  

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

me ta l l i c  s u l p h i d e  m i n e r a l i z a t i o n ,  e v e n  when t h i s  m i n e r a l i z a t i o n  

i s  o f  v e r y  low c o n c e n t r a t i o n .  T h e  lower l i m i t  o f  vo lume  p e r  

c e n t  s u l p h i d e  n e c e s s a r y  t o  p r o d u c e  a r e c o g n i z a b l e  I P  anomaly  

w i l l  v a r y  w i t h  t h e  g e o m e t r y  a n d  g e o l o g i c  e n v i r o n m e n t  o f  t h e  

s o u r c e ,  a n d  t h e  me thod  o f  e x e c u t i n g  t h e  s u r v e y .  However ,  s u l p h i d e  

m i n e r a l i z a t i o n  o f  less t h a n  o n e  p e r  c e n t  b y  vo lume  h a s  b e e n  

d e t e c t e d  b y  t h e  I P  m e t h o d  u n d e r  p r o p e r  g e o l o g i c a l  c o n d i t i o n s .  

T h e  g r e a t e s t  a p p l i c a t i o n  o f  t h e  I P  m e t h o d  h a s  b e e n  

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

20% by v o l u m e .  However ,  i t  h a s  a l s o  b e e n  u s e d  s u c c e s s f u l l y  ~n 

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

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

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

t o  d i f f e r e n t i a t e  i o n i c  c o n d u c t o r s ,  s u c h  as w a t e r - f i l l e d  shear 

z o n e s ,  makes  t h e  I P  m e t h o d  a  u s e f u l  t o o l  i n  c h e c k i n g  EM anorna l l i3s  

w h i c h  are  s u s p e c t e d  o f  b e i n g  d u e  t o  t h e s e  c a u s e s .  

I n  n o r m a l  f i e l d  a p p l i c a t i o n s  t h e  I P  m e t h o d  d o e s  n o r  

d i f f e r e n t i a t e  b e t w e e n  t h e  e c o n o m i c a l l y  i m p o r t a n t  m e t a l l i c  r ; l n t . r a l s  

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

a n d  t h e  o t h e r  m e t a l l i c  m i n e r a l s  s u c h  a s  p y r i t e .  The  I n d u c r r i  

P o l a r i z a t i o n  e f f e c t  1s d u e  t o  t h e  t o t a l  o f  a l l  e l e c t r o n i c  

c o n d u c t i n g  m i n e r a l s  i n  t h e  r o c k  m a s s .  O t h e r  e l e c t r o n i c  conducting 
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materials w h i c h  c a n  p r o d u c e  a n  I P  r e s p o n s e  a r e  m a g n e t i t e ,  

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

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

are  made i n  a way t h a t  al lows t h e  e f f e c t s  of l a t e r a l  c h a n g e s  

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

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

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

The  p o t e n t i a l s  a re  m e a s u r e d  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  is 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 ) .  

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

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

e l e c t r o d e s .  I n  m o s t  s u r v e y s ,  s e v e r a l  t r a v e r s e s  are made w i t h  

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

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

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

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

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

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

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

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

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

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

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

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

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

d e t e r m i n e d  b y  t h e  l o c a t i o n  a l o n g  t h e  s u r v e y  l i n e  o f  t h e  c e n t e r  
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p o i n t  be tween  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 .  The 

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

d i s t a n c e  (nX) be tween  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  was made. 

The s e p a r a t i o n  be tween  s e n d e r  and  r e c e i v e r  e l e c t r o d e s  

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

i s  b e i n g  sampled  i n  any  p a r t i c u l a r  measu remen t .  The p l o t s  t h e n ,  

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

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

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

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

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

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

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

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

p o t e n t i a l  d i f f e r e n c e s  a r e  measu red  is t h e  same a s  t h e  i n t e r v a l  

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

r e a d i n g s  h a s  been  made. One o f  t h e  a d v a n t a g e s  o f  t h e  Induced  

P o l a r i z a t i o n  method is t h a t  t h e  same equ ipmen t  c a n  b e  u s e d  f o r  

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

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

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

f e e t  f o r  ( X ) .  I n  e a c h  c a s e ,  t h e  d e c i s i o n  a s  t o  t h e  d i s t a n c e  ( X )  

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

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

t h e  e x p e c t e d  anomaly and  t h e  s p e e d  w i t h  which i t  is d e s i r e d  t o  

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

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

a p p a r e n t  metal f a c t o r ,  and a p p a r e n t  p e r  c e n t  f r e q u e n c y  e f f e c t  

is p l o t t e d  and  i d e n t i f i e d  by  t h e  p o s i t i o n  o f  t h e  f o u r  e l e c t r o d e s  

when t h e  measurement  was made. I t  c a n  b e  s e e n  t h a t  t h e  v a l u e s  

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

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

t h e  e a r t h  t h a t  is b e i n g  t e s t e d  is g r e a t e r  t h a n  f o r  t h e  s m a l l e r  

v a l u e s  o f  ( n ) ;  i . e . ,  t h e  d e p t h  of  t h e  measurement  is i n c r e a s e d .  

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

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

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

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

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

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

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

( A V )  t h e  change  i s  p o t e n t i a l  w i l l  b e  t o o  s m a l l  t o  b e  

m e a s u r a b l e .  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 .  

I n  some s i t u a t i o n s  s p u r i o u s  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  r e n d e r  i t  i m p o s s i b l e  t o  o b t a i n  a  r e a d i n g .  

The symbol  "Nu on t h e  d a t a  p l o t s  i n d i c a t e s  a  s t a t i o n  a t  ~ h i c h  

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

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

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

I n  c e r t a i n  s i t u a t i o n s  n e g a t i v e  v a l u e s  o f  Appa ren t  

F requency  E f f e c t  a r e  r e c o r d e d .  T h i s  may b e  due  t o  t h e  g e o l o g i c  



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

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

v a l u e  o f  Appa ren t  Me ta l  F a c t o r .  I n  c o n t o u r i n g  n e g a t i v e  v a l u e s  

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

i n  t h e  immed ia t e  v i c i n i t y  o f  t h e  n e g a t i v e  v a l u e .  

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

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

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

may b e  d u e  t o  i n a c c e s s i b l e  t o p o g r a p h y  o r  o t h e r  s im i l a r  

r e a s o n s .  Any symbol  o t h e r  t h a n  t h o s e  d i s c u s s e d  above  is u n i q u e  

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

o f  t h e  r e p o r t .  
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M E T H O D  U S E D  I N  P L O T T I N G  D I P O L E -  DIPOLE 

I N D U C E 0  P O L A R I Z A T I O N  AND R E S l S T l V l T  Y R E S U L T S  

S t a t i o n s  on line x = Electrode spread length 
n = Electrode separation 

n - 4  P P P 
1,2 - 6,7 2,3-7,8 3,4-8,9 

n - 3  P P P P 
1,2-5,6 2,s-6.7 3,4-7,8 4,5-8,9 Apparent Res is t iv i ty  

n - 2  P P P P P 
1,2-4,s 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

n - I  P P P P P P 

n - l  M.F  M F. M. F. M. F M.F, M. F 
l12-3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

n - 2  M. F. M . F. M. F. M.F. M.F. 
1,2-4,5 23-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

n - 3  M.F M F M F M. F . 1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Met o l F o c  t or  

n - 4  M.F. M F M. F 
1,2-6,7 2,3-7,8 3 ,4  - 8 , 9  

n - 3  F E. F E F.E.  F.E. 
1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent P e r c e n t  

n - 4  F .E .  F E. F. E. Frequency E f f e c t  
1,2-6,7 2,3-7,8 3,4-8,9 





-- [ ~ ~ ~ ~ F ~ P E P T Y  L  I N E - 1  B + B R l I  X =  I ORM P H D  f OHM-M 11 
. . - - -- -. . - - - - 

D I P U L E  II IJFIBER 
~ -- - - - - --- - - 

C O O P D I t I R T E  J O B S  
I t I T E F F ' P E T R T I O E I  . -- : -----A- 

l l =  I 364 317 ~. 585 ROB,, 475 ,, 691 616 664 l l =  1 
,--- 

, ,--. 
t4 = 2 H = 2 

tl = 7 

ti = 4 tl = 4 

, -; -. 
I r l r A t l  P P i l F E P T Y  L I  H E -  I R+(?RL,I X - I R R M  F F E  1 

C O E D  I L L E E A t 4  EIJG I IJEER I l4G 
L O G A I I  F  F D F E P T  I 

b I R T C n t l  L R Y E  M Cl I I l k  014 

L I N E  HI3 - 1 R t O O W  

P L O T T  I t I G  \ , 
F O I t I T  > <  Y = I O B M  

N O T E -  CONTOIJRS 
R T  L O G A P l T H M l C  
I N T E P V A L ?  I , - ]  5 
- 2 . - 3 . - 5  - 7  ? . - I 0  

D A T E  S I J F I I E ' i E @  RUG 1 3 3 5  

HFF'PC!VE@ 

-7% -- 

El R  T  E -&L.&<-- -. 

F ' H O E t 4 I X  G E O P H Y S I C S  L T D .  
I I I O U C E D  F O L R R I Z R T I O N  A l l @  R E S I S T I U I T I '  S U P a ! E ,  



LOGFt t l  P P O F E P T Y  L I N E - 8 + 0 E W  r---- > ! a l R O M  F F E  I 
-- 

U I F U L E  N U M B E P  - -- - -- - - - - 
C O C l P D I t 4 A T E  3 0 R S  l @ @ s  l B E N  3 0 E N  
I t I T E P F P E T A T ~ ~ t I  -- 

11-1 1.7 .,;-.?-,, 1.3 .5 .5 

t l  = L 1.6 \ 1.2 5 1 .  9 .9 .5 t i  = 2 

C O R D I L L E R A 1 4  E t 4 G I I 4 E E R I  t4G 
L O G R N  P  P O F E R T ?  

WATSON L A V E  I1 @ ' ' i I J k O N  

L I N E  NO - R + 0 0 W  

P L O T T I N G  4 A 

P O  I N T  -------> > : = I  OEM 

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

F R E Q U E N C Y  < H E R T Z >  D A T E  S U R V E  ( E D  R U G  1 7 2 5  
0  2 7 . 4  E  H Z  A F  F P O I ' E D  

N O T E -  C O N T O U R S  '& c 

P H O E H I X  G E O P H Y S I C S  L T D .  
I N D U C E D  F O L R R I Z R T l O N  A N D  R E S l S T l V I T Y  SURUE'; 



DWG NO - 1  P  - %b9-3 

~ C ~ ~ ~ P O P E P T Y  L I N E - 6 + O R I I  ! ! = l 0 0 M  M E T A L  f ? ; q  

CORD I LLERHI-4 E N G  I tJEER I t4G 
L O G R N  P R O P E R T Y  

W R T S O N  L R V E  M D  / Y U Y O N  

P L O T T I N G  \ , 
PO l N T  > "  X = l O B M  

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

FREOUEHC' I  ( H E R T Z )  
0 2 5 , 4  0 H Z  

N O T E -  C O N T O U R S  
R T  L O G A R I T H M I C  
I N T E R V R L S  1 , - 1  5 
- 2 , - 3 . - 5 . - 7  5 . - 1 0  

D R T E  S U R ! I E I ' E D  R U G  1 3 8 5  
APPWOVECI 

" A T E  PkC 

P H O E H I X  G E O P H Y S I C S  L T D .  
I N D U C E D  P O L R R I Z R T l O l l  R I I D  R E S I S T  I I J I T Y  S U R ' J E ' i  



LOGAN PROPERTY L I N E - 6 + 0 8 W  X a 2 5 M  RHO (OHM-M) 1 
I 2  I 3  1 4  1 5  1 6  1 7  I 8  1 9  1 1 0 I l l 1 1 2 1 1 3 1 1 4 1 1 5  

COORDINATE 7 5 5  2 5 s  2 5 N  7SN 1 2 S N  1 7 5 N  2 2 5 N  2 7 5 N  

CORD I L L E R A t 4  E M G I N E E R I I 4 G  
LOGAN PROPERTY 

UATSON LRKE H D / YUKON ' 

. .- - - - -- -. -. -. . -- - -. 
[-LOG;; P P O P E P T . I  L I ~ I E - ~ + C J O L I  X = 2 5 M  METAL FACTOR 

-DIF.OL611u!.1BEFi-T--- 2 - 7 - 5  1 6  I 7  I 8  I 9  I 1 0  I l l  1 1 2  I 1 3  I 1 4  1 1 5 :  
COORDINATE 7 5 5  2 5 5  2 5 N  7 5 N  1 2 5 N  17SEI 2 2 5 N  2 7 S N  
I N T E R F R E T A T I O N  11w.1 111111.111 ...... 

P L O T T I N G  \ ,  

P O I N T  > x X = 2 5 M  

SURFACE P R O J E C T I O N  OF AI4OMALOUS ZOl lE 

FREQUENCY f H E R T Z )  DATE S U R ' J E i E D  AIJG 1 3 9 5  
8  2 5 . 4  0 HZ RFPPOVEO 

NOTE- CONTOURS 
A T  L O G A R I T H N I C  
I N T E R V A L S  1 , - 1 . 5  
- 2 , - 3 , - 5 , - 7 . 5 , - 1 8  Of lTE  

P H O E N I X  G E O P H Y S I C S  L T D .  
lNDUCEO P O L R R l Z f l T 1 O N  AND R E S I S T  I I J I  T ' I  SIJRVEY 



PA-- 

r ? n ~ A t l  F P O P E P T Y  L I N E - 1 2 + 0 0 E  owr, rro - 1  P - w - s  

C O R D  I LLEEAt.4 EMG I t4EER I t4G 
L O G A N  F F O P E P  T  1 

l l A T S n l l  L A K E  11 D YIJI'ON 

-- --- 
I F A H  F P ~ F E P T I  L I N E - 1 2 + 0 B E  X = I Q O M  M E T A L  F R C T O F  

P L O T T I N G  \ , ' . 
P O I N T  > x Y = 1 0 8 W  

F F E P I J E I I C  i ( H E R T Z '  D A T E  SUR'JE , E D  R U G  1 1 9 5  
8 2 5 1 4  0  H Z  AFFFU'JED-  

N O T E -  C O N T O U R S  
A T  L O G A P I T H P I I C  
I N T E P V A L S  I - 1  5 
- 2 . - 3 . - 5  - 7  5 . - 1 0  D A T E  

P H O E N I X  G E O P H Y S I C S  L T D  



[-= PROPERTY L I N E - 1 4 + O O E  X - I O O M  RHO ( O H N - M )  

D I P O L E  NUMBER 1 2  1 3  1 4  1 5  I 6  1 7  1 8  
C O O R D I N A T E  3 0 0 8  1 B @ S  1  @ON 3 8 O N  
l N T E R P R E T R T I O N  

.N= I 516/ 4 0 8 /  551  515/ 419 413 306 \518 1 4 ~ 1 -  

~ T O ~ ~ P ~ P E R T Y  L I N E - 1 4 + 0 O E  X-1OON P F E  I 
D I P O L E  NUNbEH 1 2  1 3  1 4  1 5  1 6  1 7  1 8  
C O O R U I N R T E  3 8 0 9  1 0 0 s  l 0 0 N  3 0 O N  
I N T E R P R F T A T I O N  

N=  1  1  1.1 1  1.1 1.1 N-  1  - 
<-_ 

N = 2  6 / 1.1 1 3  f 1.7 1.5 1.6 N - 2  - 

~ G A N  PROPERTY TY L I N E - 1 4 + O O E  X - l O O N  M E T A L  FACTOR 

D I  F.OLE NUEIFEF 1 2  1 3  1 4  1 5  1 6  I {  1 8  
C O O R D I N R T E  3 0 8 8  1 0 0 s  I O O N  3OON 
I N T E R P R E T R T I O N  \\\\\.\\.\ f 

C O R D I L L E R H N  E t 4 G I I 4 E E R I l 4 G  
LOGAN P  ROPERTY 

WATSON L A K E  M  0  3' YUkOH 

L I N E  NO - 1 4 + O O E  

P L O T T I N G  z 

P O I N T  > I( X = l O O M  

SURFACE P R O J E C T I O N  OF ANOMALOUS ZONE 

D E F I N I T E  - 
P R O B A B L E  n ~ s a ~ . r n ~ e r n  
P O S S I B L E  ---\- 

FREQUENCY ( H E R T Z )  D A T E  SURVEYEO RUG 1 9 a 5  
0  2 5 1 4  0  H Z  APPROVED 

NOTE-  CONTOURS 
AT L O G A R I T H M I C  

?* 
I N T E R V A L S  1 , - 1  5  
- 2 , - 3 , - 5 . - 7  5 , - 1 0  

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



- [ - c m h P E P T Y  L I N E - 1 6 + 0 O E  "10RM PHO 'OHM-M' 1 -- 
D I P O L E  tIUFIBER ---- 
C O U P D I N A T E  3 0 0 5  1 0 0 s  1  BBN 30014 

I-L=A%-PPOPFPTY L  I N F -  16+L?BE 

CORD I LLERAI.4 EtJG I I4EER I t4G 
LOGAN P FOPEPTY 

WATSON L A K E  M  D  / YLlkON 

L I I I E  NO - 1 6 + 8 0 E  

P L O T T I  NI; . , 
P O I N T  > x X =  1  O0M 

SUPFRCE P P O J E C T I O N  OF ANOMALOUS ZONE 

D E F I N I T E  - 
PROBABLE III..II.II 
POSSIE ILE ..... 

F P E Q U E H C i  ( H E R T Z )  DATE '3UR"EYED R U G  1 9 8 5  
8  2 5 . 4  8  HZ APFFOI 'EO 

NOTE-  CONTOURS 
AT L O G A R I T H M I C  
I N T E R V A L S  1 , - 1  5 
- 2 , - 3 , - 5 . - 7  5 - 1 0  

P H O E t 4 I X  G E O P H Y S I C S  L T D .  
l t l D l J C E 0  P O L A R 1  ZF(T1OI.I AND P E S I S T I L D I T ' r '  SUR1!E' i  



I ~ ~ ~ E P T Y  L I N E - 1 6 + 0 0 E  X = 2 5 M  RHO < O H M - N )  1 
D I F O L E  NUMBER I 2  1 3  1 4  I S  1 6  1 i  I 8  1 3  1 1 8 I i l  I l 2 I l 3  1 1 4 1 1 5  
COORDINRTE 7 5 N  1 2 5 N  1 7 5 N  2 2 5 N  2 7 5 N  3 2 5 N  37514 4 2 5 N  . 
I I I T E P P R E T R T I O N  

14. 1  518/  ,284 / 169 204 484 312 340 418 \~% 475 \:y 412 -- 11-1 - 
\ ,  '. 'L-A 

N = 2  389 369 ) 195 178 391 451 428 449 483 e 5 5  N - 2  - 

1113 410 736,'25F. 2  L 9  2  2 7  3  499 358 420 418 361 380 N.3 - 
r 

14.4 4 V  380 " 279 271 ' 3 3  2 9  / 312 321 485 362 358 396 300 6\ 402 14-4 - 

r L n G A N  P F n F E P T Y  L I t l E - 1 6 + 0 R E  X = 2 5 M  PFE 

T 6 i % T ~ ~ ~ K G L E * D B E - - - - - - -  Y-2 -M METAL FRCTDP -1 

CORD I L L E R A N  Et4G I I4EER I t4G 
LOGRN PROPERTY 

WRTSON LRCE tI 0 / YUKON 

L I N E  NO - 1 6 + 0 R E  

P L O T T I N G  C ,  

P D I N T  > x X=2511 

SURFACE P P O J E C T I O N  OF RHOMRLOUS ZONE 

D E F I N I T E  - 
PROBRBLE II.~I.III* 
P O S S I B L E  \*--* 

FREQUENCY ( H E R T Z )  DATE S lJRVE/ED RUG 1 9 9 5  
0  2 5 1 4  0  HZ APFFOL'ED 

NOTE- CONTOURS 'KkLc 
RT L O G R R l T H M I C  
I N T E R V A L S  1 1 - 1  5  
- 2 . - 3 . - 9 , - 7  ? > - l a  

P H O E H I X  G E O P H Y S I C S  L T D .  
I l lOUCEO P O L A R I Z R T  1011 A t i n  R E S I S T  I V I T  I SIIROE' I  



, - - -. . - 
L D T H I I  F F ~ F E P I Y  L I ~ I E - I R + R O E  X - I ~ O M  P F E  

- - - -. - - - - - - -- - .- - - -- 
I - I X I ~ N  F P ~ F F P T >  L I N - ~ @ + n o ~  X = I Q Q M  M E T R L  F A C T O R  1 

P L O T T  I N G  \ ,  

P O I N T  --' , Y =  I R R M  

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

F P E Q V E N C t  ( H E F T Z )  D A T E  S I J P ' J E  I E D  RtJG 1 9 3 5  
0 2 5 1 4  Q  H Z  A F F P 0 " E D  

N O T E -  C O N T O I J R S  
R T  L O G A P I T H M I C  

Tk€ 
I N T E P V R L S  1 , - 1  5 
- 2 . - 3 , - 5 , - 7  ? , - I 6  DRTE--- 

P H O E H I X  G E O P H Y S I C S  L T D .  
I N D U C E D  P O L A R I Z R T  I O t l  R t i D  R E S I S T I V I T Y  S U P ' I E Y  



p?r,ri P P O P F P T Y  L I N € - I R + @ 0 E  X m 5 0 M  P H O  (OHM-MI? 

.--- 
D I P O L E  I I U I I B E R  1 2  1 3  1 4  1 5  I 6  1 7  1 8  1 3  1 1 8 I 1 1 _  
C O O R n l N A T E  0  0, 4 0 0 N  5 0 8 1  
I N T E R P R E T A T I O N  

: - !  

-- - 
[ T O G i i  P P O P E P T Y  L I N E - I R + R ~ E  X m 5 0 M  P F E  

- -- 
D I F U L E  14UI.IBEK I 2  1 3 7 4  1 5  1 6  1 i  1 6  1 9  1 1  
C O O P O I N A T E  0 l 0 @ N  20014 3 @ 0 H  4 0 0 N  ................................ I.... l N T E R P R E T A T I O N  : ; - :  

\\..\ 7 

N =  I 1.7 ., 2.6 3 ,,, g,,. 5.6 / , & L - w q l . 8 ,  N =  1  
I .' 

N - 2  

E l -3  

N - 4  

C O R D I L L E R A t 4  E t 4 G I t 4 E E E I  t4G 
L O G A l i  P R O P E R T Y  

W A T S O N  L A K E  M  D / Y U K O N  

L I N E  N O  - I B + @ @ E  

P L O T T I N G  L , 
P O I N T  > X X = 5 0 V  

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

F R E D U E I I C i  ! H E P T Z )  D A T E  S U R V E Y E D  AWG 1 9 5 5  
0 2 5 . 4  @ H Z  A F F P C l V E D  

N O T E -  C O N T O U R S  '3- 
FIT L O G A R I T H M I C  
I N T E R V A L S  I , - I  5  
- 2 . - 3 , - 5 . - 7  5 . - I @  

F H O E t 4 I X  G E O P H Y S I C S  L T D .  
1  N D I J C E D  F O L R P l Z F + T  l D N  A N D  P E S l S T l V l  TY S I J R ' I E Y  



U I F U L E  N U M B E R  - - - 1 2  1 3  1 4  I S  1 6 ' 1 7  1 8  1 9  1 1 0 1 1 1  I I 2 1 1 3 1 l 4 1 1 S  
C O O F U I N R T E  2 5 N  . ,.--,....,.---- .-., 7 5 N  1 2 5 N  1 7 5 N  2 2 5 N  2 7 5 N  3 2 5 N  3 7 5 N  

COEDILLERAt .4  E t 4 G I  t 4 E E R I  M G  
L O G A N  P  R O F E R T Y  

URTSOH CAKE M n , vuv,nti 

L I I I E  N O  - l 8 + 8 8 E  

- 
L ~ G A ~ I  F R O P E P T Y  L I N E -  IR+@UE X = 2 5 M  P F E  

- 
U I F O L E  l i U P 1 8 K  I ?  1 3  1 4  1 5  1 6  1 7  1 8  1 9  1 1 O I 1 1 I I 2 1 1 3 1 1 4 1 1 5  
C O O P O I H A T E  2 3 N  7 5 N  l 2 5 N  1 7 5 N  2 2 5 N  2 7 5 N  3 2 5 N  3 7 5 N  
I I I T E P P R E T A T  I O I I  

t l =  1  .? .9 1  1.4 .9 N ~ I  - 
,/" 

bl = 2 N = 2  - 
ti= 3 .; N = 3  - 

N - 4  - 

~ L D G R I ( P P o P E P T Y  L IIIF-I~+RNE X = 2 5 M  M E T A L  F A C T O R  

P L O T T I N G  z 

P O I N T  - > I( X = 2 5 M  

S U R F A C E  P P O J E C T I O N  OF A N O M A L U U S  i O l l E  

U E F I N I T E  - 
P R O B A B L E  I I I ~ I ~ I ~ ~ I  

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

F R E Q U E N C Y  I H E K T Z )  D A T E  S U P ' J E I E O  AIJG 1 9 ' 3 5  
B 2 5 , 4  8  H Z  A P P R O I I E U  

N O T E -  C O N T O U R S  m< 

P H O E N I X  G E O P H Y S I C S  L T D .  
I N D U C E D  P O L R P l Z A T I O N  A l l D  R E S 1 9 T I t J I T f  S U R V E Y  



~ X P R O P E R T Y  L I N E - 1 9 + 0 0 E  X a 5 0 M  RHO ( O H M - M I  1 
D I P O L E  NUMEEK I 2  1 3  1 4  1 5  I 6  1 7  1 0  1 3  1 1 0 I i l  
COORD~NRTE 5 0 s  5 0 N  I S B N  2 S 0 N  3 5 0 N  4 5 0 N  
I N T E P P P E T A T I O N  

-- 
L n G A l l  PPOPEFTV L I N E - 1 9 + B O E  X = 5 0 N  P F E  

L j l F U L E  -- N U ~ I E ~  -- I ?  1 3  1 4  1 5  1 6  1 7  I 8  1 9  1 1 0 1 l i -  
COOFDLtIATE 5 0 s  5 0 N  15014 2 5 0 N  3 5 8 N  4 5 0 N  
I N T E F P R E T A T I O N  

1 

LOGAN F P O P E P T ?  L I N E - 1 3 + B B E  X = 5 0 M  METAL FACTOR 

O I F U L E  NUfIEER I 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9 1 1 0  1 I 1  
C O O P O l N R T E  5 P S  SON 1 5 0 N  2 5 0 N  3 5 D N  4 5 0 N  
I N  T  E  R  F  I? E  T  T  I 0  N  \ \ \ \ \ \ \ \ \ \ ~ U . # . B ~ # ~ I I I I I I I I ~ I I I ~ I I I I I I I I I \ \ \ \ \  -- 

PI= I 2.1 , 3.4 ,, 2.?<,7 9.7-1 c - 4 . 8  N -  1  
L- - 

CORD I L L E R A l J  E H G I N E E R I  H G  
LOGAN PROPERTY 

WATSON L A K E  M  0  / YUKON 

L I N E  NO - 1 9 + B 0 E  

P L O T T I N G  \ ,  

P O I N T  > X = 5 @ M  

SURFACE P R O J E C T I O t i  OF ANOMALOUS ZONE 

D E F I N I T E  - 
PROBABLE ~ ~ a m m m m a ~ m  
P O S S I B L E  ----- 

FREQUENCY ( H E P T Z )  DATE S U R ' I E ' / E n  AlJL 1 3 e 5  
0  2 5 . 4  0  H Z  AFFPOI 'ED 

NOTE- CONTOURS 
AT L O G R P I T H M I C  ' 3 ~  - 
I N T E R V A L S  1 , - 1  5  
- 2 , - 3 , - 5 , - 7  5 , - 1 0  n A T E - b  

P H O E H I X  G E O P H Y S I C S  L T D .  



) P R O F E R T Y  L I N E - 2 0 + 0 @ E  X c l C i Q M  R H O  ( O H M - M )  

C O R D I L L E R A I 4  EI4G I t J E E R I M G  
L O G R N  P R O Y E P T r  

W A T S O H  L A K E  I1 D t U Y O N  

P L O T T I N G  . 4 

P O I N T  > K X = I 0 0 M  

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

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

P O S S I B L E  ----- 
F R E Q U E N C  t ( H E R T Z )  D A T E  S U R V E Y E D  l3UG 1 3 9 4  

0  2 5 . 4  0 H i  A P P P O I ' E D  

N O T E -  C O N T O U R S  . 
R T  L O G A R I T H M I C  
I N T E P V R L S .  1 , - 1  5  
- 2 . - 3 , - 5 , - 7  5 , - 1 0  OR T  E-- 

P H O E N I X  G E O P H Y S I C S  L T D .  
I N D U C E D  P O L A R I Z A T I O N  R t I O  R E S I S T I V I T Y  S U R I I E ' t  



- 
L O G A N  P R O P E P T Y  L I N E - 2 A + 0 O E  X z 5 0 M  R H O  ( O H M - M )  ------l 
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