
REPORT ON THE 
INDUCED POLARIZATION 

AND RESISTIVITY SURVEY 
ON THE 

WAY MINERAL CLAIM GROUP, 
GRANADA AND TEXAS CROWN GRANTS, 

GREENWOOD AREA. 
GREENWOOD 

BONUS RESOURCES LTD. ( 

BY 

PHILIP G. HALLOF, Ph.D. 

AND 

MARION A. GOUDIE, B.Sc. 

Department  of 

Mines and P e t r o l e u m  Resources 

AS S E S S M E  3 T R E PORT 

MAP ..................................- .. ..-. 
C 
NAME AND LOCATION O F  PROPERTY 

WAY MINERAL CLAIM GROUP, GRANADA AND TEXAS CROWN GRANTS 

GREENWOOD AREA 

GREENWOOD MINING DIVISION, B.C. 49"02'N, 118"51'W 

DATE STARTED: NOVEMBER 19,1972 

DATE FINISHED: NOVEMBER 27,1972 



Ilr 

Part At 

Part Lrr 

I .  

2. 

3. 

4. 

5. 

6.  

7. 

8. 

9 .  

Part C :  - Illwtrrtioar 

mull N;.p (ia pocket) 

Aras 
1 

2 

4 

5 

7 

a 

9 

10 

11 piecei 

Dwg. I.P.P. 3564 

DWlj8 .  fP 6033-1 to -10 



McPHAR GEOPHYSICS 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polarization a s  a geophysical measurement r e fe r s  

to the blocking action o r  polarization of metallic o r  electronic 

conductors in a medium of ionic solution conduction. 

This elec tro-c hemical phenomenon occurs wherever 

electrical  current  is passed through an a r e a  which contains metallic 

minerals such as base meta l  sulphides. Normally, when cur ren t  i s  

passed through the ground, as  in resistivity measurements,  all of the 

conduction takes place through ions present in the water content of the 

rock, o r  soil ,  i .e.  by ionic conduction. This is because almost all 

minerals have a much higher specific resist ivity than ground water. 

The group of minerals commonly described as "metallic", however, 

have specific resist ivit ies much lower than ground waters. 

induced polarization effect takes place a t  those interfaces where the 

mode of conduction changes from ionic in the solutions filling the 

interstices of the rock to electronic in the metallic minerals present  

The 
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in  the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical energies  necessary  to allow 

the ions to give up o r  receive electrons f rom the metall ic surface,  

increases  with the t ime that a d. c. cu r ren t  i s  allowed to flow through 

the rock; i. e. a s  ions pile up against the metall ic interface the 

resis tance to cur ren t  flow increases .  Eventually, there  is enough 

polarization in the form of excess  ions a t  the interfaces,  to appreciably 

reduce the amount of current  flow through the metall ic particle.  

polarization takes place a t  each of the infinite number of solution-metal 

interfaces in a mineralized rock. 

This 

When the d. c. voltage used to c rea te  this d. c. cu r ren t  

flow is cut off, the Coulomb forces  between the charged ions forming 

the polarization cause them to return to their  normal position. This 

movement of charge c rea tes  a smal l  cur ren t  flow which can be 

measured on the surface of the ground a s  a decaying potential difference. 

F r o m  an alternate viewpoint i t  can be seen that i f  the 

direction of the cur ren t  through the system is reversed  repeatedly 

before the polarization occurs ,  the effective resist ivity of the sys tem 

as a whole will change a s  the frequency of the switching i s  changed. 

This i s  a consequence of the fact that the amount of cur ren t  flowing 

through each metallic interface depends upon the length of t ime that 

cur ren t  has been passing through i t  in one direction. 
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The values of the per  cent frequency effect o r  F. E. a r e  

a measurement  of the polarization in the rock mass .  

the measurement of the degree of polarization is related to the apparent 

resist ivity of the rock mass i t  i s  found that the metal  factor values o r  

M. F. a r e  the most  useful values in determining the amount of 

polarization present  in  the rock mass .  

normalizing the F. E. values for varying resist ivit ies.  

However, since 

The MF values a r e  obtained by 

The induced polarization measurement is perhaps the most 

powerful geophysical method for the direct  detection of metallic 

sulphide mineralization, even when this mineralization i s  of very 

low concentration, 

necessary  to produce a recognizable IP anomaly will vary with the 

geometry and geologic environment of the source,  and the method of 

executing the survey. However, sulphide mineralization of l e s s  than 

one pe r  cent by volume has been detected by the IP method under 

proper geological conditions. 

The lower l imit  of volume per  cent sulphide 

The greatest  application of the IP method has been in the 

search  for  disseminated metallic sulphides of less  than 20% by volume. 

However, it has also been used successfully in the search  for  massive 

sulphides in situations where,  due to source geometry, depth of source,  

o r  low resist ivity of surface layer ,  the EM method can not be successfully 

applied. The ability to differentiate ionic conductors, such a s  water 

filled shear  zones, makes the IP method a useful tool in checking EM 
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anomalies which a r e  suspected of being due to these causes. 

In normal field applications the IP method does not 

differentiate between the economically important metallic minerals  

such as chalcopyrite, chalcocite, molybdenite, galena, etc. , and the 

other metallic minerals such a s  pyrite. 

i s  due to the total of a l l  electronic conducting minerals in the rock mass ,  

Other electronic conducting mater ia ls  which can produce an IP response 

a r e  magnetite, pyrolusite, graphite, and some forms of hematite. 

The induced polarization effect 

In the field procedure, measurements on the surface a r e  

made in a way that allows the effects of la teral  changes in the propert ies  

of the ground to be separated from the effects of vertical  changes in the 

properties.  

(X) apart. The potentials a r e  measured a t  two other points (X) feet 

apart ,  in line with the current  electrodes i s  an integer number (n) t imes 

the basic distance (X).  

Current i s  applied to the ground at  two points in distance 

The measurements a r e  made along a surveyed line, with 

a constant distance (nX) between the nearest  current  and potential 

electrodes. In most surveys, several  t raverses  a r e  made with various 

values of (n); i. e. (n) = 1, 2 ,  3 ,  4, etc. The kind of survey required 

(detailed o r  reconnaissance) decides the number of values of (n) used. 

In plotting the resul ts ,  the values of the apparent resistivity, 

apparent pe r  cent frequency effect, and the apparent metal  factor 
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measured for  each se t  of electrode positions a r e  plotted a t  the inter- 

section of grid lines, one from the center point of the current  electrodes 

and the other f rom the center point of the potential electrodes. 

Figure A.  ) 

image of the metal  factor values below. 

metal factor values, a r e  plotted the values of the pe r  cent frequency effect. 

In some cases  the values of per  cent frequency effect a r e  plotted a s  

superscripts of the metal  factor value. 

effect values a r e  not contoured. 

value is determined by the location along the survey line of the center 

point between the current  and potential electrodes. 

value from the line is determined by the distance (nX) between the current  

and potential electrodes when the measurement was made. 

(See 

The resistivity values a r e  plotted above the line a s  a m i r r o r  

On a second line, below the 

In this second case the frequency 

The la teral  displacement of a given 

The distance of the 

The separation between sender and receiver electrodes is  

only one factor which determines the depth to which the ground i s  being 

sampled in any particular measurement.  The plots then, when 

contoured, a r e  not section maps of the electrical  properties of the 

ground under the survey line. 

any given survey must  be car r ied  out using the combined experience 

gained f rom field resul ts ,  model study resul ts  and theoretical invest& 

gations. 

measured is important in the interpretation. 

The interpretation of the results f rom 

The position of the electrodes when anomalous values a r e  
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In the field procedure,  the interval over which the potential 

differences a r e  measured is the same as the interval over  which the 

electrodes a r e  moved after a s e r i e s  of potential readings has been made. 

One of the advantages of the induced polarization method is that the 

same  equipment can be used for  both detailed and reconnaissance surveys 

merely by changing the distance (X) over whidh the electrodes a r e  moved 

each time. 

to 2000 feet for (X). In each case,  the decision as  to the distance (X) 

and the values of (n) to be used is largely determined by the expected 

s ize  of the minera l  deposit being sought, the s ize  of the expected anomaly 

and the speed with which i t  is desired to progress .  

In the past, intervals have been used ranging f rom 25 feet 

The diagram in Figure A demonstrates the method used 

in  plotting the results.  

metal  factor,  and apparent per  cent frequency effect is plotted and 

identified by the position of the four electrodes when the measurement  

was made. 

of (n) a r e  plotted far ther  f rom the line indicating that the thickness of 

the layer  of the ear th  that is being tested is g rea t e r  than for the smal le r  

values of (n); i. e. the depth of the measurement  is increased. 

the F. E. values a r e  plotted a s  superscr ipts  to the MF values the third 

section of data values is not presented and the F. E. values a r e  not 

contoured. 

Each value of the apparent resist ivity,  apparent 

It can be seen that the values measured for  the l a rge r  values 

When 



The actual data plots included with the report  a r e  prepared 

utilizing an IBM 3 6 0 / 7 5  Computer and a Calcomp 770/763 Incremental 

Plotting System. The data values a r e  calculated, plotted, and contoured 

according to a programme developed by McPhar Geophysics. Certain 

symbols have been incorporated into the programme to explain various 

situations in recording the data in the field. 

The I P  measurement is  basically obtained by measuring the 

difference in potential o r  voltage ( A  V ) obtained a t  two operating frequen- 

cies.  

the apparent resistivity of the ground. 

where the current  i s  very low due to poor electrode contact, o r  the 

apparent resistivity i s  very low, or  a combination of the two effects; the 

value of (a V )  the change in potential will be too smal l  to be measurable.  

The symbol "TL" on the data plots indicates this situation. 

The voltage is the product of the current  through the ground and 

Therefore in field situations 

In some situations spurious noise, either man made o r  natural ,  

will render i t  impossible to obtain a reading. 

data  plots indicates a station a t  which it i s  too noisey to record a reading. 

If a reading can be obtained, but for reasons of noise there is some doubt 

a s  to i t s  accuracy, the reading i s  bracketed in the data plot ( ). 

In certain situations negative values of Apparent Frequency 

The symbol "N" on the 

Effect a r e  recorded. 

spurious electrical  effects. 

recorded i s  indicated on the data plot, however the symbol "NEG" i s  

This may be due to the geologic environment o r  

The actual negative frequency effect value 
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indicated for the corresponding value of Apparent Metal Factor. 

contouring negative values the contour lines a r e  indicated to the neares t  

positive value in the immediate vicinity of the negative value. 

In 

The symbol "NR" indicates that for some reason the operator 

did not attempt to record a reading although normal survey procedures 

would suggest that one was required. This may be due to inaccessible 

topography o r  other similar reasons.  Any symbol other than those dis- 

cussed above is, unique to a particular situation and i s  described within 

the body of the report. 



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 

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

1 I L I L 1 

I 2 3 4 5 6 7 8 9 

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

P P P 

P P P P 

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

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

n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Res 
n - 2  

stivity 

n - I  

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

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

M.F M F  M F  M. F 

M . F. M F  M. F 

n - 3  i,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Meta l  Factor 

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

1 I A 

9 

F E  FE.  F E  F E  F. E. F. E. 
n - l  1,2-3,4 2,3-4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

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

F E  F E. F.E. F.E. 
n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Percent 

F.E. F E. F. E. Frequency Ef fect  n - 4  1,2-6,7 2,3-7,8 3,4-8,9 

F i g .  A 
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rkraod hgrwe limrrtonr d t  of the Aarrchirt gmup, ir the homt reck for 

U irregular replacenaont bOdiei of cbalcopyrita, pyrito u l d  magnetite, The 

Shrrpr tone conglotnerake, a 6irtinotive chert-pehble coaglamarats, lie. 

rhove and below the lknaotone. 

Pyrite i e  the common mberal forming part ai the rkarn, hut the 

lhertoncs has also Seen replaced by magnetite, rpecularite, haemrtite 

and chalcopyrite. 

The IP rurvey war carried But to test two areas of relatively high 

r o i l  copper, tha Granrda Testa8 %one and the Way 13 tone. The work was 

completed in the latter half of November, 1972, using a McPhar P660 high 

power variable frequency IP d t  epar8-g 8t 0 . 3  and S Hs enref tha following 

claims I 

'I 

rl 

Way 1 to 4, 13, 17 to 26, 28; Gr8nad8 en8 T s r ~ 8  Crown Qrantr. 

There claim. are o w e d  by B~rmur Reraruc88 LELt. (N.P.L.). 

2. P R E S E N T A T I O N  OF R E S U L T S  

The Induced Polaritation and Rerirtivity rerrrltr are rhewn on the 

following data plat6 the 'li~nnor dercribed in the nster preceding thir report, 

Line 

1200N 

800N 

J 

H 

G 

- Eleetrade Xnbrvalr 

200 feet 

200 feet 

300 feet 

300 feet 

300 feet 

Dwg. woo 

IP 6033-1 

IP 6033-2 

IP 4033-3 

IP 6033-4 

IP 6033-5 
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I 

E 
- 

D 

B 

A 
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Electrode Inkrv8h 

306 feet 

300 fret 

300 fret 

300 fast 

300 feet 

Dm. NO. 

IP 6033-6 

XP 6833-7 

KP 6033-8 

IP 6033-9 

IP  6033-1 0 

Way Mineral Claim Grid at a rorls of: 1" 4: 400'. The definite, prob8bh and 

rho- on tho legend, on t h i u  plan map a8 well a8 on tho data plot.. Thare 

bars represent the surface projection of the anomalaur zonea a8 interpreted 

from the location of the tranrrnitter and receiver electroderr when the ;ppmnalmar 

values were merrured, 
- 

Since the Inheed Polaricition mearurcrmmt ir errrantially an averaging 

procesu, a6 are a11 potenthl methods, it is frequenuy difficult to exactly p h -  

point the aource of an anomafy. Certainly, no anomaly can he located with  

more accuracy than the electrode intarval length; i. e. when using 300' 

electrode interval8 the poiition of a aarrow sulphfde h d y  can only be deter- 

mined to lie between two 6tationr 300' apart. h order t o  definitely locrtcs, 

and fully evaluate, a narrow, 8 h a b W  source it i r  necersary to w e  rhortar 

electrode intervals. In order to locate sourcer at aome depth, larger elsc- 

t r o h  interval6 rnwt be used, with a cotrergmdhg increara in the uncerkbthr 

of location. Therefore, while the centre of the indicated anomaly probahly 

corrsrpondr fairly wal l  with rourae, th8 length of &e indicated anomd7 along 
W 



- 4 -  

the line rhoulir not be taken to reprerant the exact edger ob the anom810ur 

material. 
I 

The geochemistry information ahown on Dwg. I. P. P. 3564 has bean 

taken from map@ made available by Mr. C.A.R. Laxnde. 

3 ,  9 I S C U S S I O N  O F  RESULTS 

The XP survey invantigated two geochernieal rnomrlier for copper, 

the Way 1 3  anomaly and the Cranada-Tuar anomaly. Two Uae6 crorred the 

former a d  8 liner were surveyed the length d the latter. 

I Way 13 Anomaly 

Weak anomalies which suggsot very weakly dirreminated minerr~tadon 

were  located on Line 12OON and Line 800N. The anomaly on Line 3200N from 

47E to 54E may represent o multiple source or the m w c e  may conrirt of 

irregular concentration8 of mineralization within a very weakly diareminated 

w 

6OUrCQ 

The anomaly on Line 800N from 44E to 48E reflect8 a relatively shallow 

source. The anomaly from SOE to 54E is probable and the ~ource appemrr to 

improve wi th  depth. The data are insufficient to predict any strike extent or 

correlation for there anomalier. 

II Grarda-Texas Anomaly 

A sone of weak to moderately rtrong aomalier wa6 located routheart 

of the Grmada-Texar geochemical anomaly, The I)ource of the anemslier is 

variable in depth and magnitude and the anomalie8 ruggert rather weakly 

disseminated metallic mineraliaation. The %one f a  open to the northeart 

and may extend to the Way 13 tone. It may alro extend to the mouth and 
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routheart, mince the 8nmmafi.r on Lino D, Line E, Line F, Line H and 

Limo J are all heomplot. at the d of the h e .  
u 

w 
A poesible to prohrble anomaly extend8 from 68 te 12N. The top of 

the source is shallow relative to the dectrodo blarval and 1ome depth sxkat 

i 8  fndicated.  The rource could be teated b d Q w  3N at a verticrl d8pth ef 150'. 

A porsiblo mom81y b fn4lcat.d at th8 and of the lb8, 

Line H 

A n  anomaly varying from pasriblo to definite W a d #  frarn 6bs to 12N. 

The uromoly a h o d d  improve wi th  detail d t h  rhorkr 81aotrode krterrcrlr, 

mince the source is relatively rhallow, particularly from 6N to 9N. A porn- 

rible dri l l  holm location from the prorent data w u d d  be a helm catllarad at I QN 

drilled to the mouth to  crorna hOm8th 6N. 

4. C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

The rtuvoy partially o u t b e d  an 8 s e d o u a  IF same to the repthout of 

the Grard8-Texar geochunkd anomaly and ah0 lOc8kd anBLa.lie8 ovw tho 
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Way 13 geoch8mic81 anamdy. The Graluda- Texas IF sone may est.nd to 

the eaat, aouth and aeuthwart. Since data i o  incomplete in a e r o  direeticmr, 

it ir recornmeadd that the survey should he extend&, sine. hoth float and 
rl 

outerop indicate the presence of chdcopyrite and malachite in addition to 

M8ri08 A. CDOtadie, 
Geologir t. 

T a d :  3ecemher I$,  1972 

?. 
I .. 
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Ontario, do  hereby certify t h a t 8  

1. I am a geologirt reriding at 739 Military Ta8il, weot m, 
Gntarfo. 

2. . I am (L grSdUt8 of the US&V8r8%* d W 8 8 k m  OZkhflO d t h  8 

B. Sc, Degree ( 19 50) in Henours Geology, 

3. 

4. 

5. 

I am a rn6mb.r of the Qedegieat society of Amedcr, 
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I hrve no direct or bmdfreat krQoremt, nor do  I uwct to reudve 

any intere8t directly or indireatly, fn the proprty OF securithr of Bonus 

Resourcer Ltd. (N, P. L. 1 or any affiliate. I 

6 .  The rbtemsatr made ha thir report 8r8 bared OQ a study of 

pvQlirhe4 g e o l ~ l g i d  likarture and unpublirhsd private reports. 

7. Perrnirrion g r m k d  tCr W e  h Who10 or But for 8D8W8m-t  

and qualification requirements hut not for advertiring BIPJ.~OI~ I~  

Dated at Toronto RuUsLGb$U?4  \ 

Thir 18th day of %@ember 1972. 
Marion A, Goadlo, I?. Sa, 



McPHAR GEOPHYSICS 

APPENDIX 

THE INTERPRETATION OF 

INDUCED POLARIZATION ANOMALIES 

FROM RELATIVELY SMALL SOURCES 

The induced polarization method was originally developed to 
detect disseminated sulphides and has  proven to be very successful in the 
search for "porphyry copper" deposits. 
that the I P  method can also be very useful in exploring for  more  con- 
centrated deposits of limited size.  
anomalies that a r e  often difficult to interpret .  

In recent years  we have found 

This type of source gives sharp I P  

The anomalous patterns that develop on the contoured data 
plots will depend on the size,  depth and position of the source and the 
relative size of the electrode interval. 
showing the electr ical  parameters  of the ground. When the electrode 
interval (X)  i s  appreciably greater  than the width of the source, a large 
volume of unmineralized rock i s  averaged into each measurement.  This 
i s  particularly t rue  for the large values of the electrode separation (n).  

The data plots a r e  not sections 

The theoretical scale model resul ts  shown in Figure 1 and 
Figure 2 indicate the effect of depth. 
i s  smal l  compared to the electrode interval ( i .  e. d X)  the measlire- 
ment for n = 1 w i l l  be anomalous. 
(X = 1. 0 units) and the n = 1 value i s  definitely anomalous; the pattern 
on the contoured data plot i s  typical for a relatively shallow, narrow,  
near-ver t ical  tabular source. 
source with the depth increased to 1. 5 units. 
anomalous; the la rger  values of (n) a r e  anomalous but the magnitudes a r e  
much lower than for the source a t  less  depth. 

If the depth to the top of the source 

In Figure 1 the depth i s  0. 5 units 

The resul ts  in Figure 2 a r e  for  the same 
Here the n = 1 value i s  not 

When the electrode interval i s  greater  than the width of the 
source,  i t  i s  not possible to determine i t s  width o r  exact position between 
the electrodes.  
the anomaly f r o m  a very narrow source with a very large t rue  I P  effect 
will be much the same a s  that f rom a zone with twice the width and 1 /2  
the t rue IP effect. The theoretical  scale model data shown in Figure 3 
and Figure 4 demonstrate this problem. The depth and position of the 
source a r e  unchanged but the width and t rue  IP effect a r e  varied. The 
anomalous patterns and magnitudes a r e  essentially the same,  hence the 
data a r e  insufficient to evaluate the source completely. 

The t rue  I P  effect within the source is also indeterminate; 

The no rma l  pract ise  i s  to indicate the I P  anomalies by solid, 
broken, o r  dashed ba r s ,  depending upon their  degree of distinctiveness. 
These ba r s  represent  the surface projection of the anomalous zones as 
interpreted f rom the location of the t ransmit ter  and receiver electrodes 
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when the anomalous values were  measured. 
Figure 2, Figure 3 and Figure 4, no anomaly can be located with m o r e  
accuracy than the spread length. 
indicating the anomaly corresponds fair ly  well with the source, the length 
of the bar  should not be taken to represent the exact edges of the anomalous 
material .  

As i l lustrated in Figure 1, 

While the centre  of the solid bar  

If the source i s  shallow, the anomaly can be better evaluated 
using a shorter  electrode interval. When the electrode interval used 
approaches the width of the source,  the apparent effects measured w i l l  
be nearly equal to the t rue  effects within the source. When there  i s  some 
depth to the top of the source,  i t  is not possible to use electrode intervals 
that a r e  much less  than the depth to the source. In this situation, one 
must  realize that a definite ambiguity exists regarding the width of the 
source and the I P  effect within the source. 

Our experience has confirmed the desirability of doing detail,  
When a reconnaissance IP survey using a relatively large electrode in- 
te rva l  indicates the presence of a narrow, shallow source,  detail  with 
shorter  electrode intervals i s  necessary in order  to better locate, and 
evaluate, the source. 
maximum apparent I P  effect is measured for  n = 2 or  n = 3. For  in- 
stance, an anomaly originally located using X = 300' may be checked 
with X = 200' and then X = 100'. The data with X = 100' w i l l  be quite 
different f rom the original reconnaissance resul ts  with X = 300'. 

The data of most  usefulness i s  obtained when the 

The data shown in Figure 5 and Figure 6 a r e  field resul ts  f rom 
a greenstone a r e a  in Quebec. 
than 30' in width) zones of massive,  high-grade, zinc-silver ore .  
electrode interval of 200' was used for the reconnaissance survey in order  
to keep the rate of progress  at an acceptable level. The anomalies located 
were low in magnitude. 

The expected sources were narrow ( l e s s  
An 

The very weak, shallow anomaly shown in Figure 5 i s  typical 
of those located by the X = 200' reconnaissance survey. 
of this type were  detailed using shorter  electrode intervals.  
the detail  measurements  suggested broad zones of very weak mineralization. 
However, in the case  of the source a t  20N to 22N, the measurements  with 
shorter  electrode intervals confirmed the presence of a strong, narrow 
source.  The X = 50' resul ts  a r e  shown in Figure 6. 
has  shown the source to be 12.5'  of mass ive  sulphide mineralization con- 
taining significant zinc and silver values. 

Several  anomalies 
In most  cases  

Subsequent drilling 

The change in the anomaly that resul ts  when the electrode in- 
te rva l  is reduced i s  not unusual. 
the narroiv source,  and permi ts  the geophysicist to make a better evaluation 
of i t s  importance. The completion of this type of detail i s  very important, 
in order  to get the maximum usefulness f rom a reconnaissance I P  survey. 

The X = 50' data more  accurately locates 
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