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SUMMARY 

During t h e  period November 5 t o  November 11, 1988 a  l imi t ed  program of 
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  surveying was c a r r i e d  out  by 
Quantech Consulting Inc. on behalf  of Teeshin Resources Ltd. The 
surveys  were c a r r i e d  out  over  t h e  l a t t e r ' s  Guess Creek proper ty  i n  
n o r t h c e n t r a l  B.C. 

The surveys  were c a r r i e d  out  wi th  the  o b j e c t i v e  of d e l i n e a t i n g  t a r g e t s  
wi th  economic mine ra l i za t ion  p o t e n t i a l  f o r  diamond d r i l l  t e s t i n g .  The 
surveys  were successfu l  i n  c l a r i f y i n g  t h e  exp lo ra t ion  environment on 
t h e  proper ty  and providing d i r e c t i o n  f o r  f u r t h e r  exp lo ra t ion  e f f o r t s .  

I n  p a r t i c u l a r :  

A t h i c k  l a y e r  of overburden, which may be on the  o r d e r  of 100 meters 
t h i c k ,  is i n t e r p r e t e d  t o  be p re sen t .  Numerous survey techniques were 
at tempted t o  provide reasonable depth of exp lo ra t ion ,  survey speed and 
r e s o l u t i o n ,  inc luding  : 

1. Double - d ipo le  a r r a y  ; a  = 20, 40 and SO meters  

2 .  Pole - d ipo le  a r r a y  ; a  = 40 and 80 meters  I 
3 .  Gradient a r r a y  ; a  = 20 and 40 meters  

I n i t i a l  survey s p e c i f i c a t i o n s  c a l l e d  f o r  a  d i p o l e  - d i p o l e  a r r a y  with 
a  d i p o l e  length  of 20 meters.  A s  inadequate  p e n e t r a t i o n  of t he  
overburden was achieved, a  40 meter d ipo le  was used. Again, inadequate  
p e n e t r a t i o n  of the  overburden was ind ica t ed .  These r e s u l t s  prompted 
use  of an 80 meter d ipo le  - d i p o l e  s e t u p ,  followed by pole  - d ipo le  
measurements with 40 and 80 meter d ipo le s .  Depth of explora t ion  is 
adequate wi th  80 meter d i p o l e s ,  however, i t  was f e l t  t h a t  r e s o l u t i o n  
of p o l a r i z a b l e  zones would not  be s u f f i c i e n t .  The 40 meter d ipo le  
s e t u p s  provided a  depth of exp lo ra t ion  i n s u f f i c i e n t  t o  pene t r a t e  t he  
over-burden. 

Given t h e  l imi t ed  information a v a i l a b l e  regarding t h e  p rope r ty ,  t h i c k  
overburden cover ,  4.5 k i lometer  l i n e  length  and 500 meter l i n e  spacing 
used,  a g rad ien t  a r r a y  was s e l e c t e d .  Unfor tuna te ly ,  i n s u f f i c i e n t  
s i g n a l  could be generated t o  make measurements more than  700 t o  800 
meters  from a  t r ansmi t t i ng  e l ec t rode .  

The survey  was f i n a l l y  abandonned due t o  budget c o n s t r a i n t s .  

This  r e p o r t  documents i n  d e t a i l  t h e  survey techniques  employed and 
provides  recommendations p e r t i n e n t  t o  eva lua t ing  the  economic 
p o t e n t i a l  of the  property.  
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1.0 INTRODUCTION 

This  r epo r t  d i scusses  t he  r e s u l t s  of a  program of 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  surveying c a r r i e d  ou t  by Quantech Consul t ing Inc.  of 
Toronto, Ontar io on behalf of Teeshin Resources Ltd of Oakvi l le ,  
Ontar io .  The surveys were c a r r i e d  out  over  t he  l a t t e r ' s  Guess Creek 
proper ty  i n  no r thcen t r a l  B.C. dur ing  the  per iod  November 5 t o  November 
11, 1988. 

The purpose of the  surveys was t o  d e l i n e a t e  t a r g e t s  wi th  economic 
mine ra l i za t ion  p o t e n t i a l  f o r  diamond d r i l l  t e s t i n g .  These surveys  form 
p a r t  of an  ongoing explora t ion  program on t h i s  and o t h e r  p r o p e r t i e s  I n  
t he  a r e a  by Teeshin Resources Ltd. 

This  r e p o r t  o u t l i n e s  the  geophysical  techniques employed and the 
ins t rumenta ion  and f i e l d  procedures used and d i s c u s s e s  i n  d e t a i l  the  
r e s u l t s  and i n t e r p r e t a t i o n  of t he  f i e l d  work. Conclusions and 
recommendations f o r  f u r t h e r  exp lo ra t ion  a r e  presented  p e r t i n e n t  t o  
a s s e s s i n g  the  economic p o t e n t i a l  of t he  proper ty .  

1 

QUANTECH 

--- - - 

CONSULTING INC. 



2.0 LOCATION, ACCESS and CLAIMS I 
The Guess Creek property is  loca t ed  roughly 40 km e a s t  of t h e  town of 
Smithers ,  no r thcen t r a l  Br i t sh  Columbia. ( s e e  f i g u r e  2 ) .  The property 
can be accessed from Smithers v i a  Highway 16 f o r  4  km sou th ,  followed 
by 35 km e a s t  on the  Babine Lake Road, and 15 km sou th  on t h e  Chapman 
Fores t  Serv ice  Road. The Guess Creek East Road, l oca t ed  between 
k i lometer  75 and 76 on the  Chapman Fores t  Road, l eads  d i r e c t l y  i n t o  
the  proper ty .  Numerous logging roads provide good acces s  t o  most of t he  
proper ty .  A l t e rna t ive ly ,  the  proper ty  can be accessed by h e l i c o p t e r .  
Proper ty  coord ina tes  a r e  : 

L, I Lat i tude  Longitude I 
54.75 Degrees N 126.57 Degrees W 

Topography on the  property is subdued, except  i n  t h e  v i c i n i t y  o f  Guess 
Creek. The southern  h a l f ,  and p o r t i o n s  of t he  no r th  h a l f ,  of t he  
proper ty  a r e  swampy. Guess Creek b i s e c t s  t he  proper ty  i n  a nor th  - 
sou th  d i r e c t i o n  i n  the  v i c i n i t y  of L4+00E. The proper ty  is  
topographica l ly  mapped a t  a  s c a l e  of 1:250,000 on NTS 93L. 

The Guess Creek property c o n s i s t s  of 3  claims i n  t he  Omineca Mining 
Div is ion  acqui red  by Teeshin under op t ion  i n  August 1988 a s  enumerated 
below: 

Claim Name No. of Un i t s  -- Record Number 

Ld 
S t i m  1  2 0  9334 

F- 
Stim 2 20 9340 
Stim 3  20 9341 

&so 

b Si 

kd 

r-7 

kr - 
-- --- - - - -  

(lithology, W. srruffurr. altemtion, rninrretization, dm, ~ t l w a ) ;  
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3.0 SURVEY PROCEDURES AND EQUIPMENT 

3.1 IP  Survey 

Induced Po la r i za t ion  and R e s i s t i v i t y  measurements were c a r r i e d  out i n  
t h e  time domain on 3  l i n e s  on t h e  Guess Creek proper ty .  A r ec t angu la r  
b i p o l a r  pu lse  t r a i n  a t  .I25 Hz was t r ansmi t t ed  us ing  a  2000 watt  
Phoenix IPT-1 / MG-2 t r a n s m i t t e r  - motor gene ra to r  system grounded t o  
s t a i n l e s s  s t e e l  e l ec t rodes .  An EDA IP-2 r e c e i v e r  was used t o  measure 
p o t e n t i a l s  a t  n=l  through n=4 s e p a r a t i o n s  of t he  c u r r e n t  and p o t e n t i a l  
d ipo le s .  S t a i n l e s s  s t e e l  rods served  t o  ground t h e  p o t e n t i a l  wi res .  

Double - d i p o l e ,  pole - d i p o l e ,  and g r a d i e n t  e l e c t r o d e  a r r a y s  were 
employed f o r  measurements on t h e  proper ty  i n  an a t tempt  t o  pene t r a t e  
t h e  t h i c k  cover of overburden on the  p rope r ty ,  while  providing the  
most u s e f u l  information a t  t he  g r e a t e s t  r a t e  of coverage. 

Double - d ipo le  measurements were c a r r i e d  out  on p a r t  of L1+00E, Pole 
- Dipole readings were made on p a r t  of L1+00E and L4+00E, while 
Gradient  a r r a y  da t a  was c o l l e c t e d  on p a r t  of L2+00E (no te  t h a t  L2+00E 
is 500 meters  from L1+00E). 

I n  l i g h t  of t he  v a r i e t y  of a r r a y s  and parameters  employed on t h i s  
p rope r ty ,  a t a b l e  of t h e  comparative a t t r i b u t e s  of each a r r a y ,  a s  
a p p l i c a b l e  t o  t h i s  proper ty ,  is  provided below. 

Array Depth Resolut ion I n t e p r e t -  Survey Signal  / 
of a b i l i t y  Speed Noise 

Explorat ion 

Dipole - 
Dipole A A A C C 

Pole  - 
Dipole 

Gradient  A+ B C A B 

Add i t iona l ly ,  i t  should be noted t h a t  i nc reas ing  the  d ipo le  spacing of 
an  a r r a y  improves depth of exp lo ra t ion ,  bu t  a t  t h e  c o s t  of poorer  
r e s o l u t i o n .  

3.2 Survey Personnel 

The fol lowing Quantech Consul t ing personnel  were involved i n  t he  
surveys  : 

Randall  Nickson, B.Sc., Geophysicis t ;  Toronto, Ontar io 
David Gray, 
Bruce Fr iesen ,  
Mike Evans, 

Operator ;  Vancouver, B.C. 
A s s i s t a n t ;  Pr ince  Albe r t ,  Sask. 
A s s i s t a n t ;  Po r t  Hope, Ontar io 



4.0 DATA PRESENTATION 

I 4.1 Pseudosections I 
Contoured apparent  r e s i s t i v i t y ,  c h a r g e a b i l i t y  and metal f a c t o r  f o r  
Pole - d i p o l e  and double - d i p o l e  d a t a  is  presented i n  pseudosect ion 
format a t  a s c a l e  of 1:2500 i n  Appendix B. Standard loga r i thmica l ly  
spaced contours  were used t o  compensate f o r  t he  dynamic range of t h e  
da t a .  

Due t o  t h e  l imi t ed  d a t a  c o l l e c t e d  on t h e  Guess Creek p rope r ty ,  
coloured pseudosections have not  been provided. 

Gradient  a r r a y  d a t a  is presented i n  p r o f i l e  form a t  a  s c a l e  of 1:2500. 
R e s i s t i v i t y ,  c h a r g e a b i l i t y  and metal f a c t o r  va lues  a r e  p r o f i l e d  on the  
same a x i s  wi th  d i f f e r e n t  v e r t i c a l  s c a l e s .  

4.2 F i l t e r  P r o f i l e s  

To f a c i l i t a t e  i n t e r p r e t a t i o n  of t h e  pseudosect ions,  f i l t e r e d  va lues  of 
r e s i s t i v i t y ,  c h a r g e a b i l i t y  and metal f a c t o r  have been c a l c u l a t e d  f o r  
t he  pole  - d ipo le  and double d i p o l e  da t a .  The f i l t e r e d  va lues  present  
a convenient  method of contouring t h e  d a t a  i n  plan form, and provide a 
d a t a  s e t  which i s  more e a s i l y  i n t e r p r e t e d  than  pseudosect ions.  

The f i l t e r  used was a  t r i a n g u l a r  equal  weighted average of t he  
readings a t  a  given p o i n t ,  a s  shown below. 

One problem with t h i s  s o r t  of f i l t e r  is  t h a t  a  deep, narrow t a r g e t  
w i l l  be deemphasized with respec t  t o  a  wide o r  shal low t a r g e t .  The 
weights can be ad jus ted  t o  b e s t  s u i t  t he  expected t a r g e t ,  however, 
o t h e r  anomalies of d i f f e r e n t  c h a r a c t e r  may then be s i m i l a r i l y  
deemphasized. 

Due t o  t h e  small  s i z e  of the  d a t a  s e t  f o r  t he  Guess Creek proper ty ,  
p lan  maps have not  been prepared. 
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5.0 INTERPRETATION 

The Induced Po la r i za t ion  and R e s i s t i v i t y  surveys on t h e  Guess Creek 
proper ty  i n d i c a t e  an a rea  covered by a  t h i c k  l a y e r  of overburden. 
Overburden could be a s  t h i c k  as 100 meters on p a r t s  of t h e  proper ty .  

I n i t i a l  survey measurements were c a r r i e d  out  using a  double - d ipo le  
a r r a y  wi th  a  d ipo le  spacing of 20 meters  a s  requested by Teeshin 
Resources Ltd.. Analysis of t h e  d a t a  i n d i c t e d  t h a t  t h e s e  parameters 
were i n s u f f i c i e n t  t o  pene t r a t e  an i n t e r p r e t e d  t h i c k  l a y e r  of 
overburden. The same po r t ion  of t he  g r i d  was then  r e t e s t e d  u t i l i z i n g  a  
40 meter  d ipo le  - d ipo le  a r r ay .  The pseudosect ion is shown i n  Appendix 
B ,  The d a t a  again i n d i c a t e  a  t h i c k  l a y e r  of overburden. R e s i s t i v i t y  
va lues  vary only s l i g h t l y  from n  = 1 t o  n  = 4, being g e n e r a l l y  on the  
o r d e r  of 100 ohm - meters.  Where t h i c k  overburden cover  is  ind ica t ed  
by h o r i z o n t a l  l aye r ing  of contours  and low r e s i s t i v i t y  va lues ,  an 
i n c r e a s e  i n  r e s i s t i v i t y  va lues  from n  = 1 t o  n  = 4 of a t  l e a s t  100% is 
d e s i r e a b l e  t o  provide confidence t h a t  an adequate depth  of exp lo ra t ion  
is being a t t a i n e d .  Due t o  t h e  observed inadequacy of t he  40 meter 
d i p o l e ,  an 80 meter d ipo le  - d i p o l e  con f igu ra t ion  was then  attempted. 
R e s i s t i v i t y  values a t  n  = 4 increased  t o  roughly 250 ohm - meters  
i n d i c a t i n g  pene t r a t ion  of the  overburden was s u f f i c i e n t  t o  explore  t he  
proper ty .  However, i t  was f e l t  t h a t  t h i s  l a r g e  d i p o l e  would not 
provide s u f f i c i e n t  r e s o l u t i o n  and t h e  technique was abanndoned. Since 
only  one t r ansmi t t i ng  d ipo le  was read ,  the  d a t a  has  not  been provided. 

A po le  - d ipo le  a r r ay  provides s u p e r i o r . d e p t h  of exp lo ra t ion  and 
s i g n a l  t o  noise r a t i o  than t h e  d ipo le  - d ipo le  a r r a y .  Measurements 
wi th  an "a" spacing of 40 meters  were attempted. Again, p e n e t r a t i o n  of 
t h e  overburden is  ind ica t ed  t o  be inadequate .  The s e c t i o n  is  shown i n  
Appendix B. L i t t l e  i nc rease  i n  r e s i s t i v i t y  a t  g r e a t e r  s e p a r a t i o n s  of 
c u r r e n t  and p o t e n t i a l  d ipo le s  is observed. R e s i s t i v i t y  va lues  a r e  low, 
on t h e  o r d e r  of 100 ohm - meters .  

The l a r g e  500 meter l i n e  spac ing ,  4500 meter l i n e  l eng th ,  l ack  of 
succes s  wi th  o t h e r  a r r a y s  and l imi t ed  information a v a i l a b l e  on the  
Guess Creek property prompted use  of t he  Gradient  a r r a y .  The a r r a y  i s  
b e s t  s u i t e d  t o  reconnaissance surveys due t o  t he  speed a t  which 
measurements can be made. However, i n  a r e a s  of conduct ive overburden, 
and wi th  long l i n e  l eng ths ,  poor s i g n a l  t o  n o i s e / r a t i o  c h a r a c t e r i s t i c s  
hamper use  of the  technique. Not s u r p r i s i n g l y ,  i n s u f f i c i e n t  s i g n a l  
could be generated wi th  c u r r e n t  e l ec todes  a t  200E/2+700N and 200E/ 
2+040S f o r  measurements on L200E. Consequently, an  a d d i t i o n a l  cu r r en t  
e l e c t r o d e  s i t e  was e s t a b l i s h e d  on L200E a t  4+20N. The g r a d i e n t  d a t a  
c o l l e c t e d  using these  e lec tode  s i t e s  a r e  shown i n  Appendix B. The d a t a  
d i s p l a y  r e l a t i v e l y  f l a t  r e s i s t i v i t y  and c h a r g e a b i l i t y  response. No 
s i g n i f i c a n t  anomalies a r e  de t ec t ed .  The inc rease  i n  r e s i s t i v i t i e s  a t  
t h e  sou th  end of t he  p r o f i l e  is i n t e r p r e t e d  t o  be due t o  proximity of 
t h e  p o t e n t i a l  d ipo le s  t o  the  c u r r e n t  e l ec t rode  a t  4+20N. 

Another c u r r e n t  e l ec t rode  l o c a t i o n  was e s t a b l i s h e d  a t  200E/16+20N due 
t o  f u r t h e r  s i g n a l l n o i s e  r a t i o  problems encountered. The d a t a  c o l l e c t e d  
us ing  t h e  e l ec t rodes  a t  16+20N and 4+20N a r e  shown i n  Appendix B. 



Again, no s i g n i f i c a n t  anomalous va lues  were recorded. The inc rease  i n  
r e s i s t i v i t y  values near  16+00N is aga in  a t t r i b u t e d  t o  proximity of t he  
measurements t o  the  cu r r en t  e l e c t r o d e s .  

I n  l i g h t  of the  low vol tages  observed a t  d i s t a n c e s  more than  500 
meters  from a  t r ansmi t t i ng  e l e c t r o d e  s i t e ,  an a t tempt  was made t o  
o b t a i n  measurements on L300E and L400E. Observed vo l t ages  were wi th in  
t h e  no i se  envelope of t h e  system and t h e  survey  was abandonned. 

Discussions with Teeshin Resources Ltd. i n d i c a t e d  t h a t  overburden 
might be th inne r  i n  t he  v i c i n i t y  of Guess Creek, roughly 1500 meters  
t o  t h e  e a s t  of L100E. Pole - d ipo le  measurments with an  "a" spacing of 
40 meters  were c a r r i e d  out on L4+00E bes ide  Guess Creek a s  a  
comparison with the  d a t a  c o l l e c t e d  on L1+00E previous ly .  The s e c t i o n  
is shown i n  the  appendix. R e s i s t i v i t y  va lues  a r e  i n  t he  150 ohm - 
meter range. Again, some h o r i z o n t a l  l aye r ing  of t h e  contours  is 
observed. An inc rease  i n  r e s i s t i v i t y  va lues  t o  around 200 ohm - meters  
c l o s e r  t o  Guess Creek suppor ts  t h e  not ion  t h a t  overburden cover  is 
t h i n n e r  i n  t h a t  a r e a  of t he  property.  However, a s  only L400E is 
loca t ed  i n  t he  c reek  v a l l e y ,  a  40 meter po le  - d i p o l e  survey would be 
of l i m i t e d  usefu lness .  A t  t h i s  p o i n t ,  a  gene ra to r  breakdown 
p r e c i p i t a t e d  te rmina t ion  of  t h e  p r o j e c t  by Teeshin Resources due t o  
budget c o n s t r a i n t s .  



6.0 CONCLUSIONS 

The geophysical  surveys on the  Guess Creek proper ty  were succes s fu l  i n  
c l a r i f y i n g  the  explora t ion  environment. 

1. Overburden cover on the  proper ty  is very t h i c k ,  poss ib ly  up t o  
100 meters.  An inc rease  i n  r e s i s t i v i t y  va lues  near  Guess Creek 
i n d i c a t e s  t h a t  the  overburden is somewhat t h i n n e r  than  elsewhere 
on t h e  property.  

2 .  The l imi t ed  I P  survey on t he  proper ty  f a i l e d  t o  d e t e c t  anomalous 
c h a r g e a b i l i t y  values.  However, coverage is incomplete and f u r t h e r  
work is required t o  a s s e s s  t h e  proper ty .  

3 .  More complete geologic  and reg ional  s c a l e  geophysical  d a t a  is 
requ i r ed  t o  determine which geophysical  technique w i l l  provide the  
opt imal  d a t a  s e t .  



7.0 RECOMMENDATIONS I 
In light of the preceding discussion and conclusions, it is 
recommended that assessment of the Guess Creek property be undertaken 
as follows: 

1. All available data should be compiled and correlated, including 
airborne geophysical data, and assessment reports on nearby 
properties. 

2. Geologic mapping be carried out to determine the geologic 
environment of the property and the nature of any sulphide 
mineralization present. 

3. A Total Field Magnetic survey be carried out as an aid to geologic 
mapping. A line spacing of 100 meters, with a station spacing of 
25 meters, is recommended. 

4. Geochemical sampling be carried out. This recommendation is based 
on the demonstrated success of the method on Dome Mountain. 
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Major Benefits 
e Two Dipoles Simultaneously Measured 

e Solid State Memory 

e Automatic Primary Voltage Ranging 

e Automatically Calculates Apparent Resistivity 

e Computer Compatible 

e Software Packages Available 

1 
--- --- - - - -- - - 



Description Maioa Beflefits 
Automatically Calculates 
Apparent Resistivity 
The IP-2 automatically calculates 
and displays the apparent 
resist~v~ty for one of the follow~ng 
sound~ng and/or profil~ng 
electrode arrays 
- Schlumberger 
- Wenner 

The IP-2 is a time domain Induced 
polarization receiver that 
simultaneously measures two dipoles 
and as a result significantly Increases 
survey production. 
The induced polar~zat~on (IP) 
techn~que is commonly used In 
precrous and base metal explorat~on, 
espec~ally for those occurrences 
described as disseminated sulphides, 
such as porphyry copper and 
carbonate-hosted depos~ts. More 
recently, IP is increasingly used In a 
variety of exploration applications 
includ~ng massrve sulph~de, 
groundwater, geothermal and 
structural stud~es 
The IP-2 system was des~gned and IS 
manufactured under a I~cense from 
BRGM Instruments of Orleans, 
France 

Two Dipoles 
Simultaneously Measured 
The IP-2 measures two dipoles 
simultaneously For each dipole, 
the IP-2 measures and calculates 
- self por enL~;~l, In mV 
- appnr I ~t rcs~st~v~ty, In ohm-m 
- pnniaty volt~ge (Vp), In mV 
- standard dev~ation of Vp (El, 
In O/O 

- total apparent chargeabil~ty (MI, 
In mVN 

- ~nd~vldual chargeability windows 
beneath the decay curve, in mVN 

- Gradient 
- D~pole-dlpole 
- Pole-dipole 
- IP-buried electrode 
The select~on of arrays offered 
allows the operator survey 
versat~lity depend~ng on the type 
and depth of the target The IP-2 
automat~callv calculates the 

These prov~de ~rnportant t~me- 
savlncl5irrvey features, that 
slgn~frc~intly Increase dally survey 
PI ct~l~lct~on 

1 I apparent res~stivity by using the 

Features -- 

S0iici State Memory 
The IP-2 uses sol~d state memory 
~nstead of conventional cassette 
recorders avoldlng the~r inherent 
electr~cal and mechanical reliabil~ty 
problems 

The IP-2 Time Domaln Rece~ver, 
packaged in an impact-resistant and 
weather-proof case, features: 

geometry of that chosen array, ~ t s  
electrode separation, the amount 
of current transmitted and the 
amount of voltage measured. 

The IP-2 can record up to 600 sets 
of readings. Each set of readings 
includes 

Computer Compatible 
Data can be transferred d~rectly 
Into most computers or recorders 
through the RS-232C Serial 110 
Interface Data can also be 
transm~tted d~rectly Into a 
compat~ble printer Th~s capab~l~ty 
fac~l~tates qu~ck field evaluat~on oi 
the results obta~ned 

- ~ndrvldual chargeability w~ndows 
- primary voltage (Vp) and rts 
standard dev~ation 

- current lntensrty 
- self potent~al 
- tlme parameter 
- station number 

- A hvo-line, 32-character alpha- 
numeric l~quid crystal display and 
a 28-key keyboard to enable 
operator interaction w~th  the 
system 

- A standard heater to enable the 
operator to use the l~qu~d crystal 
display at temperatures as low as 
- 2S°C I - array parameter I 

- Input protection against 
transient overvoltages and 
surges 

- A runnlng average of the voltage 
and chargeability status 

- Grounding resistance measure- 
ments 

- Automatic compensation of self 
potential, telluric drift and 
electrode polarization 

- Automatic battery check 

1 Automatic Primary 
Voltage Ranging 
Faster and more reliable readings 
are achieved by the IP-2's 
automatic primary voltage (Vp) 
ranging. This capability saves a 
step in operational procedures 
since the operator no longer 
needs to manually adjust Vp 
ranges. 

Software Programs 
Available 
For easier IP data interpretation, 
EDA offers easy-to-use software 
programs to enable the operator 
to process, plot and contour IP 
field data collected by the IP-2 into 
pseudo-section format. These pro- 
grams can interface with IBM PC 
and compatible computers. 

-- 



$ - 'Other Benefits I 

kl tlme domain waveform trans- 
m~t ter  wlth a pulse duratron of 
one or two seconds and a crystal 

Ld timing stab~lity of 100 ppm. 
The microprocessor-controlled 
synchronization process of the 
receiver with the transmitter is 

w performed through the measured 
s~gnal Itself. This allows for 
resrstiv~ty and tlme doma~n IP fl measurements without any link 
wlth the transmitter. Such 
synchronrzation also permits more 

fl ruyyeu ndncllrng of the instru- 
&, ment as well as increased 

relrability over more elaborate 
crystal oscillator based systems. 

f? T ~ I S  IP-2 ability to synchronize 
b with an external transmitter at a 

n Compatible With ~ o s t  
Time Domain 

primary voltage level as low as 40 
mrcrovolts can satisfy survc!/ 

[ 1 requirements ~n extremely low 
resrstrvity ground. 

f-! Improved Correction For 
Self Potential 

Multi-Window IP 
Chargeability 
Measurements 
Three or four indrvidual charge- 
ab~lrty wrndows are measured 
depending on pulse durat~on. For 
a one second pulse, three fixed 
ind~v~dual chargeability windows 
are measured, d~splayed and 
stored wh~le, for a two second 
pulse, four chargeability wrndows 
are measured, drsplayed and 
stored A delay tlme of 160 
m~lliseconds is followed by window 
widths of 120,220,420 and 820 
m~lliseconds These chargeab~lity 
w~ndows are semi-logarithmically 
spaced to ach~eve better 
resolut~on of the shape of the 
decay curve All chargeability 
window measurements are 
normallzed by the width of the 
window 

The analysis of these three or four 
individual chargeability windows 
can be equated to a first order 
spectral analysis. 

Compact and Lightweight 
The IP-2 IS housed in a lightwe~ght, 
impact resistant case weigh~ng 
only 5.5 kg The system portabil~ty 
simplifies survey logistics, reduces 
manpower and Improves 
product~v~ t y  

Grounding Resistance 
Check 
The IP-2 monltors the resistance 
of each of the electrodes by using 
a separate grounding plug wh~ch 
allows the operator to quickly 
identify any poorly grounded 
receiving electrode or broken 
wire. 

The information obtained from 
the total and indlv~dual charge- I @ Self Test Software 
ab~l~t~es IS useful for recognizing 
electromagnetic cougling whlch 
can generate responses often 
obscuring anomalies of interest. 

cn,~x.inicrcci In more complex SP 
qresponses as well as in low 
afrequency telluric noise con- 

ditions. This allows for more 
accurate chargeability measure- 

Qments under many varied 
bperatrng conditions. 

The operatlrlcj software of the IP-2 
rncludes a set of messages to 
~mmedrately warn the operator of 
any procedural errors. 

FB 
Self potential (SP) is the naturally 
occurring DC voltage difference 

'w i)rec,?:it in the ground. The IP-2 
uses both zero and first order 
correction techniques to auto- 

Jmatlcally compensate for steady 
bvoltage and l~near drift, often 

*$ignal Averaging 
The IP-2 automatically averages 4 oltages and chargeabilities up to 
a maximum of 99 cycles. The 

@rgnal stacking and averaging 
urnproves data qual~ty, especrally in 

low res~stiv~ty environments and 

- 
/ 

! 

. low s~gnal-to-no~se cond~t~ons. I IP-2 daca resuirs d~spla~ed on IBM PC compat~ble computer 
- -- - - .- - - - - - - 

- 



Two simultaneous input dipoles. Dipoles 

lnput Voltage (Vp) Range 40 microvolts to 4 volts, with automatic ranging and 
overvoltage protection. 

Vp Resolution 

Vp Accuracy 

Chargeability Resolution 

Chargeability Accuracv 

10 microvolts. I 
0.3O/0 typical; maximum 1% over temperature range I 
1 %. 

0.3O/0 typ~cal, maxlmum 1% over temperature range 
for Vp>10 mV 

f 1 V with linear drift correction up to 1 mVls. I Automatlc SP Compensation 

Input Impedance 

Sample Rate 

Automatlc Stacklng 

5ynchronlzat1on 

Rejection Fllters 

1 Megohm. I 
3 to 99 cycles. I 
Mlnlrnum prlmary voltage level of 40 microvolts i 
50 and 60 Hz power llne rejection greater than 
A00 dB 

Grounding Resistance Check 

c.om~at~ble Trarbrlrl tter 5 

I00  ohm to 128 k~lo-ohm I 
Any trme dorna~n w,tvefor m transmltter wlth a pulse 
durat~on of 1 or 2 seror~cls and a crystal tlmlng 
stablllty of 100 ppm 

Geometric parameters, tlme parameter, lntenslty of 
current, type of array and statlon number 

Two Ilne, 32-character alphanumer~c liqu~d crystal 
cllsplay protected 11y sn Internal heater for low 
temperature cond~t~ons 

Display 

Memory Capaclty 

RS-232C Serial IIO It )  r13r I i( e 

('onsole Power Supi~ly 

600 sets of readlngs I 
,1200 baucl 8 data blts, 1 stop bit, no parity. I 
SIX- 1 5v D cell d~sposable batter~es with a 
maxlrrlurrl supply current of 70 mA and auto power 
save. I 
- 2S°C to + 5S°C; 0-100% relative humidity; 
weatherproof. 

Operating Environmental Range 

Storage Temperature Range 

We~ght and D~mensions 

Standard System Complement 

5.5 kg, 310x230~210 mm. 1 
Instrument console with carrying strap, batter~es and 
operations manual. i 

Available Options - Stamless steel transm~ttlng electrodes, copper I 
sulphate receiving electrodes, all~gator clips, br~dge 
leads, wtre spools, interface cables, rechargeable 
batter~es, c t i , ~  qpr and software programs 



Variable Frequency Transmitter for 
Time Domain and Phase IP, TDEM, 
FDEM, CSAMT 

-- 

e Reliable: Backed by thirty years experience in the 
design and worldwide operation of induced polarization 
and resistivity equipment 

Versatile: Can be used for resistivity, variable frequency 
IP, time domain IP, phase angle IP measurements; with 
AC3004 module for TDEM, FDEM, CSAMT 

Stable: Excellent current regulation 

Lightweight, portable 

Wide selection of power sources 

Low cost 

Transmitter Configurations 

for Variable Frequency for TDEM, FDEM, CSAMT, 
211:! Yrnn  C: *in IP Phase and Spectral IP 

Timing 
Options 

Internal Internal External F xferriol 

AModel BModel Prec1s:on Isolated Cable 

T t t r ~ ~ n g U  wrd 11 nsng Boord Clock Mcdul~  or 0' we 
TXD-4 TXD-5 

1 I I 
L 

Console 

Power 
Modules 

Motor 
Generators 

I 1 - 
BPS 2 At 11,00 AL J@lJ 

Medturn Power \~cjrlri,trd Extended Frequency 
Hcchorgrable It 1, ,I,,,rne~ T,ur,slorrrrer 

:3%1!tery Module ltjle Mr,tlctir 

PHOENIX GEOPHYSICS LIMITED 
Geophys~cal Consulting and Contracting, Instrument Manufacture, Sale and Lease. 

7100 Wa-iitxn A v e  , U n ~ t  7, U n ~ o n v ~ l l e ,  On ta r l o ,  Canada  13R 8 0 5  

Tel (41 hl 1'7 $588 .Fax (416) 477 - 9231 Telex 06 - 986856 PHEXCO hlt - *  \ I  



INTERNAL T I M I N G  B O A R D  

T-ere are three available internal timing boards. All have the same internally-mounted crystal oscillator with a stability of 50 PPM over the 
tenperalure range -40°C lo  +60°C. 

STANDARD FREQUENCY SERIES OPTIONAL FREQUENCY SERIES (change I ~ n k  oj I bc ard) 

Frequency domain mode Frequency domain mode 
+DC. ,062. .125. .25. 1, 2 and 4 Hz. - +DC, .078. ,156. 313,  1.25, 2.5, and 5.0 Hz 

Time domain mode Time domain mode 
2 see +, 2 sec off. 2 sec -, 2 sec off. 1.6 sec +, 1.6 sec off. 1.6 sec -. 1.6 sec off. 

Simultaneous transmission mode Simultaneous transmission mode 
.25 and 4.0 Hz standard, other pairs available. ,313 and 5.0 Hz standard, other pars ovai1ol)le 

The main difference between this timing board and the model A board is that the duty cycle is var~able Freqvet~, \ i ' I O I ~ I  

operot~on is obtained by setting the duty cycle to 100% and selecting any of nine binary frequencies from 1 64  t i1 to .1 t i 7  

Model I' : Vortous time doma~n waveforms may be obtained by choosing any of the nine frequencies and a duty cycle of 2 5 " .  SO", c j i  1 5  ', 
The standord 2 sec +.  2 sec off 2 sec-. 2 sec off time domoin waveform is chosen by selecting a duty cycle of 50".  and o frequenry 
of ,125 Hz. v 

Model C : Time domain: 1, 2, 4, 8 second cycle. Frequency domain: 0.1, 0.3, 1.0, 3.0 Hz. 

7 ZXiERNAL 1 IMIFIC SOURCES 
as 

T-P IFT-1 rnay be driven by external tlming mcdules. Phoc:fl~~ ;uppl~es the TXD-3 h ~ g h  precision clock module (stability l ~ ' / d a y ,  or 2 26 rnradlllr '11 1 Hz) 
'-, USP II p9ase IP. For CSAMT or Time Domain IP, Phot.r~~x n f f ~ r s  the TXD-4 and TXD-5 modules. These have a lower precision than the TXI) 7, since 

fq s-1 .rerneiy nlyt~ frequency and phase stabil~ty is not requllr I ILII ,.~r:h:r CSAMT or TDIP. 

U 

EXTERNAi  ISOLATED CABLE DRIVE 

& Tee isolated cable drive opt~on allows the IPT-1 to be driven by the timing c~rcu~ t ry  of the V4 or V5 receivers. The maximum distance allowed between 
1r;nsrnlt:er and receiver is 500m. For eff,cier~t spec:ral IP field surveying, the distance between the transmitter and receiver 1s alrhlays rnnlnt;lined 
a' 3ne electrode Interval Thus the maxlmurn convenient clractrode interval, uslng the isolated cable drive optlon. 1s 500m The V4 measures l t ~ e  current 
PI-s seven voltage dipoles (n = 1,7) s~multaneously 

id 

' Ammeter Ranges 

v 
Meter Display 

Current Regulation 

u 
Protection 

30 mA 100 mA. 300 mA. 1 A. 3A and 10A full scale. 

A meter function switch selects the display of current level, 
regulation status, input frequency, output voltage, control 
voltage and line voltage. An optional digital display 
presents all of the above, plus external circuit resistance. 

The change in output current is less than 0.2% for a 10% 
change in input voltage or electrode impedance. 

The current is turned off automatically if i t  exceeds 150% 
full scale or if i t  is less than 5% full scale. 



iniiarnai rower Modules 

BPS-2 RECHARGEABLE BATTERY POWER MODULE 

Output Voltage : 50V 1ObV 212V. 425V and 850V. 

Output Current : 3 m~ to 3A. 

Output Power : Maximum output power is 300 watts. Above this output power a protective cut-out is engaged to prevent battery and 
circuit damage 

Batteries : 4 x  12V rechargeable gel1 cell batteriesconnected in series/parallel have a copaclty of 9 A-hr. External batteries (such 
as car or motorcycle batter~es) may also be used A special cord and plug are provided for this mode of operation. An 
adaptor cord connects the 12V batteries in parallel with the 12V charging unit. 

OperatingTemperature : -40°C to +60°C. Below O°C the capacity of the batteries is significantly reduced (by 70% at -40°C). 

R AC 3000 TRANSFORMER POWER MODULE 

output voltage : 75V. 150V 300V, 600V and 1200V. 

Output Current : 3mAtolOA(max) 

Output Power : Maxtmum rontlnuous output power is 
3KW with MG-3 motor generator, 
2KW wlth MG-2 rnotor generator and 
IKW w ~ t h  MG- I  motor generator. 

: Three phase, 400 Hz (350 to 1000 Hz), 
h0\' '50\' to nov )  1s star;dard 

Three phase. 400 Hz (350 to 1000 Hz). 
120V (100V tcj 160V) IS optional. 

Current Regulation : Ach~eved by feedback to the alternator 
ot the rnotor generator unlt. 

Operating Temperature : -40°C to t 60°C 

,herma, ~rotec+ton : Thert11~)stot ti~rn-, of1 ut 65 'C and turns 

back OII a l  55 'C ~nterr~ul  temperature 

AC 3004 1 tiAr,,, dRMER POWLdr tiiilil,: .. 
Surile os AC 3000 except for 

Output Voltage bid : 60V. 1 SOV. 300V, 60OV, 800V (rnax.) 

Frequency Range : DC to 81 92 Hz under external dr~ve 
(all c~tltr.~ IJIJWI'I frt~xhrlt~\ have a 
maxlrritrrrl f i - ~ l r r t  I i y of 5 Hz) 

Dimensions 

Weight 

Standard Accessories 

20 x 40 x 55 cm (9 x 16 x 22 in). 

13 kg (29 Ib) with BPS-2. 
17 kg (37 Ib) with AC3000. 
18 kg (40 Ib) with AC3004. 

Pack frame, manual. At least one of the 
four poss~ble power modules is required. 
The transformer power modules in turn 
require one of the three external I KVA 
2KVA. 3KVA, motor generotors ond a 
connect~ng cable. 



- -  - -  

n 
83 Motor Generators 

There are three motor generators, differing in weight and power, which can be used with the transformer power modules. All three supply three phase 
400 Hz (350 to 600 Hz), 60V (45V to 80V). The voltage i s  regulated by feedback from the transmitter. 

MG- 1 : This lightweight unit is designed for easy 
portability in areas of moderately high resistivity. 
It is well suited for massive sulfide exploration 
in Northern Canada, Europe and Asia, as well as 
general IP and resistivity surveys in rugged, 
mountainous areas around the world. The 
motor is a 4-cycle Honda which produces 3 
HP at 3600 rpm The dirnens~ons of the unit, 
Including packframe, are 40 x 45 x 60 (16 x 
18 x 24 in) Total welght 1s 25 kg (55 Ib ) 

2KVA motor generator Thls versatile unit IS 

adequate for the vast malorlty ol IP and 
resistivity surveys conducted worldwide It is 
light enough to be carried by one man, yet 
powerful enough for most survey requirements 
The motor IS a 4-cycle Honda whlch produces 
5 HP at 3600 rpm The dimensions of the unlt. 
i r i ,  1111jlr1g I I ' ~ ~ I ~ I I T I I >  are 40 x 45 x 60 cm 
(1 6 x 18 x '2.1 in) Tntnl welght 1s 34 kg (75 Ib) 

3KVA motor generator Thls tweman portable 
untt is deslgned for surveys In areas whlch 
require additional power The motor is a 4-cycle 
Brlggs and Stratton whlch produces 8 HP at 
3600 rpm. The unlt 1s mounted In a square 
frame with dirnens~ons 40 x 48 x 75 cm (16 x 
19 x 29) In) Total welght IS 55 kg (120 Ib) 














