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I .  I N T K C d U C ' I I C N  

A t  the regusrt of PheIpr dodge Corpor8tfon of Canada Linlitrd, 

h c Pbr Geophyrico Con p a y  have can-pisted 8n Knduced Polariarrtion and 

Aeri8tidky Zurvey on the B ix Chin1  3roup. The rurvey grid lie8 at 

5?*18'4O"N Ladtude and 130*S4' W tongitode in the h 0.1 Creek area, 

approximrkely 40 n.piler mouth of Talegr8ph Creek, I ritimh Columbia. The 

work was c8rried out during July 8nd A u g u t  od 1973, 

A c c t r o  to the Jaim #roup is t y  helicopter from the Sclmft Creek 

air atrip. 

The purpoaa of the surrey WOI to detect m d  outline any 

eonem of rulphide n inatabaticm which n-ay be of econon,ic rigdficance 

in the area surveyed. 

The area is believed to be underlain by Upper I'riarrk volcanic 

rock8 which strike predon:inately north-mouth parallel to the be88 Creak fault 

zone. Of intercat within tho claim block is a lengthy north-trading alteratha 
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zone which appear8 to be fault influenced. 

m8gnQtite, pyrite and chalcopyzita OCCUI vpithin the dter8#on B O Q ~ .  Locrl 

concentration of the sulphide minerrfa may occur. 

Weakly 8Sr8.zrrhted hrm&tits, 

Previour work includor geophyrtcrl, geochemical and I P  malreyr 

as w e l l  a1 diamond drilling. The ptrvicwr XP survey report w81 av8U.bla 

to the author at the QIsrie of writhg thir report. 

A h e P b r  P660 frequency IP d t  -0 uaed for the oar~ey.  oprrting 

at 0 . 3  Hz an$ 5.0 Hk. 1. crrururle~ta were rscerded OB four dipale eeprrtlona, 

(a = 1,2,3, and 4) wing 200' dipoles. 

IR mome C I I ~ I ,  rnsarur8mmatr were also recorded at 100' dipoh 

nagorations (n = I ,  2,3 m d  41 in order to obtain a mor. datdled reproraata- 

tien over anow,r~our zones. 

The rurvcsy war conducted over the fo1lawiag c h t r  I ,  believed 

to be owned or held under option by Phrelp8 W g e  Csrporrtlon of Can8d8 

1 irr ited. 

h.ix - 13, 14, 15, 16, 17, 18, 19, 20, 

23, 24, 23, 26, 27, 28, 29,  

34, 55, 36, 37, 38, 39, 

42 ,  43, 44, 45, 46, 47, 48, 

51, 52, 53, 54, 55, 56, S7, 58, 

61 ,  62, 63,  64, 4 5 ,  66. 

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

The Induced Polaritation and AesisMOJtp results are rho- en 

the following data plats in the n-,anner d88cribbcd in the aoter pr~cetding this 



- 3 -  

report, 

LIsrQ 

24002 

240QS 

840N 

12Q0N 

2800N 

32C)QN 

3640N 

4OoON 

Kleatrode lakrvala 

200 feet 

ZOO fast 

200 feet 

200 feet 

100 faat 

100 feet 

200 fast 

200 feet 

108 fQet 

ZOO feet 

200 feet 

200 fset 

208 fact 

200 feat 

200 feet 

200 feet 

200 feet 

200 feat 

200 feet 

200 feet 

Dwg. No, 

XP 6697-1 

XP 6099.2 

IP 6097-3 

fP 6097-4 

IF 109795 

fP 609?-6 

IP 6097-7 

XP 6097-8 

IP 6093-9 

IP 6097-10 

I P  6497-1 I 

IP (1097-12 

SP 6097-13 

IP 6097-14 
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IP  6097-16 
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IF' 6097-11) 

XP 6097-19 

fP  6097-20 
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Allpo eaclorsd with t H 8  report ir 3wg. 1. P. Po 491 5, 8 p h  map 

of the h.tx G l r h  Group Grid at a rcrle of 1 I' = 400'. The definite, psbrb lo  

and prriblc Induced Polarioation anomalier are indicrted by blLro, tn the 

mamner rhown on thr legend, os thir plan mrp r a  wou 88 en the drtr plot*. 

These tars reparent thr rwfaca propction of the 8 ~ ~ 0 n 3 8 f o a 1  sea+# a8 

interpreted fr0m the locrtton of th8 trm8mitCor and rscdver 81lretrmh8 

when the aaetl '~a10~~ valuerr wero n .aaauad. 

Since tha Induced Polm4Proticrm nearwemeat ir omrm#rUy aa 

averagiqg proceaa, II are all patenth1 Z Z ' I 8 W . 0  it i m  frequently difficult 

to sxactly pinpeht the PQUIFGO of an aaorrmly. Certainly, no aaonr:siy ems 

be located with nnore aecurrep than the dactrcl8 e hterval length; f .  e. when 

uring 200' electrode intervals the poririea of a awrew rdphide body can 

only Le detrrrrinsd to lie between two statSon8 200' apart. In ordo? to 

definitely locab, and fully uvaluat~, a marrow, rhallow BOWCO it i o  amerr- 

m r y  to u~lc shorter slectrde ia&ervrlr, la orb? to locate aoureeo 8% some 

depth, larger ~llectrde interrrlr must be used, with csrrerpeadin# increrrs 

in the uncertaintie8 of locatioa. 

anm aly prcsBorbly corrsrpondr fairly well  with /O\PICI, the length of the 

imtdieatcrb awn-aly along tho lbe rhauld nat be arkon to rspreaont the rtrct 

edger of the; anon.rlour mrtcbrirl. 

Therefere, whilo the c.str8 of tho tadic8Wd 

?'ha claim Coundary idorm8a#oa rhown OIP Dwg. I. P, P. 491 5 b8r 

been taken frarr 13 a p  cade availrblc by the staff of Phdp8 L)od$e 

Csrpratioa of Canids Lixrited. 
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Lisc 2400s 

The majority of air line erhibitr rnarnalow hi. F. and P. F. F'. 

A definite, near-rurfaea aamrlp asctsad. from 27E to 29E. The tone 

contiauea west to Z2EI E ttweea 20K aad t % E  the anwabtar hi!, F. incrorua 

at depth. The sone porribly artend. am frr wei t  a8 18E. The mnmalotu M u r r  

Line 8OON 

A parsibla near-rurfacr anomaly t. tocatad between 1OW and 6W. 

Thirr aaorr aly may artend at depth eaat to 2 W .  Another po8ribh 8nomrly is 

locatad betwean 13%; sad 16E. 
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c 
Line 1200N 

A probable near -surface anomaly i u  locatud between 18E and 

t l E ,  extending to  depth in the east. 

to lbE and eaet to 22E. 

The anomaly possibly extends west 

The creek in  the vicinity of 13E may be causing 

the slight ineresee of the anomaly near aurface in that region. 

Line 2800N 
--.--I_ 

This line wafi surveyed for X = 200' in a previour IP survey and 

the 100' separation wan used in the present survey in a attempt to locate 

mora accurately previously determined asamalfee. 

zones have been locrhed. 

extend6 west beyond the surveyed area. 

Two definite anomalous 

The O Q ~  Cane appear* near nurface at 2% and 

The second anomaly appears at 

iiep$h between 3E: and 4E. 

vicinity of 1 +5OF_' and at depth to the cast in the vicinity of B + S O  E. 

The zone possibly csaenda near surface in the 
'I 

Line, 3200N 

Thirs iine was also surveyed with 100' electrode raprrrtiona in 

order to obtain a more detailad picture of the anomalous response. A 

definite anomaly is indicated between It! and 0 .  The mnrs, probably extenda 

t o  3 E  and gradually becomes deeper. The top of the zone is apparent to 

6E. The definite anomaly interpreted between 2E: and 4 E  from the 7revious 

report, using 290' separation, is  indicated in the present survey by the 

increasing M. F. values with depth in this region. 

I 

Line 3600N 
.-_I 

A broad, probable anomaly is located between 0 and 6 2 .  This 
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W 

zona, appear8 to be pinching-out at &+pa.  A porsible aaem,rly is Located 

rt the srtrme eartarn end of the line, from 21 to 24F, po6ribly axtsmdng 

Thir lia- w8 rurvepd 

L k e  5269N 

A probable anan-alp in located on tklr h e  between 4E: and (IE. 



The eone possibly extends weet to 2 2  and east to 14E. 

Line 5600N 

Two anomalous Bone8 are rpparant on tho line. Cne probable 

anomaly is located at dspth between 1SE and 17E. 

is located between 8 E  rad IOE, possibly extendag wert t o  O M O .  

The second anomaly 

Line 6000N 

One definite anomaly is located between ? E  and 952. The tone 

appears to be dipping to the west and extending, at depth. to 4E. The 

zone may possibly extend eaat to 14El. 

Line 6400 

A probable anorrarioua zone 

Tha zone weakens as it extends east t o  

is  located in  tho region 9E to 11E. 

145:. 

Line 7200N 

A large portion of this line exhibits anomaloua M. F. valuere. 

,4 near-surface anomaly i a  Located on the extreme wartcsn ed ie  of the, survey 

l ine,  probably extending to the west. 

between 1 3 E  and 29E. 

l i l r ,  and 17E. 

at depth. 

A broad anomaLoue eonc is Located 

The maximum values in thie zone are recorded between 

Between 26E and 28E, the anoismboum values increase slightly 
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* 

L b S  8000N 

Two definitely ancm.alour Z O ~ C L I  are located ou the line* One 

rtrong anornaly ie located ketweatn §E and ?E, cutending to 3E and 8 6 ,  The 

high A .F. valuer to the west of this eone, at  the edge of Lhe line, niry be 

"off-end" effects of an r n m a l y  ?a the wtst. The  oscond arronlaly is locatad 

Betwean %E 8ad 38E, porribly extrading e88t to 32E, 

Llar WOON 

A broad anor~lolour r;om ir located on thin Uas between 17F rad 

38E. %stween 19F rad I6E and between 30E and 36E the an~rrrrlour k . F .  

vr1ucer are higher; probable anondies are fadicatsd in there regions. 

Line 9600N 

A large, dafinitra anomaly, axtending to depth, ir located betweem 

35E and 41E. The amc) 1.1-ay caxtand -lit e0 .PIE and 81 far aa 22f to the weat, 

A separate feature batween 24E and 30T 9s probably causing t&e actenaton of 

the asom alour h . F, to the wcwrt. 

A third aaomdy, detected at  depth, ir located betweon 14E rad 

16F. I h c  sane psmfkly sxteendr west to 110E and eait kr I d E ,  

E as* Line 

The L a o s  Lias wae rumsyed from\ 4* to 64N. A amber of 

anomaluw eanrr have been located, Two pesaible sone8 8ira indicrtedbetwsen 

325 rad 2s and batweon 2 %  and 22s. P brmd ZQZIII i r  lacrted fran- 85 rad 0. 

The zone fr probable fro- 8s and SS and prsiblr  from &[-s to 0 ,  
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.A broad anomalous zone is apparent betweein 21N and 46N. 

Within this tone.  two definite anornsllisr are indicated; one between 25pJ 

and 29N, the other between 4 1 N  and 43H. Between 48N and 52N the base 

line ( I i i L  1 changes direction from north-south to northwcarstaouther~st. The 

definite anomaly located on this portion of the line (49M to 51N) is probably 

a continuation of the tone detected on Line 40tUON 1sLd again on L - R/L 
between 4 1 N  and 43N. 

4, SUUh'lMARY A N D  C O N C L U S I O N S  

The Induced Polarhation and R csdotivlty results have outlined 

several paasible dimmod drill targetr on the Mix Claim Group. 

The liarjority of the recommended drill hole locations are in 

the northern section of the grid in ordar to discover possible extensions 

of previously surveyed zones to the $math. 

Our experience hae indicated (eee Appendix ) that the strongest 

IP response may be due to concentrations of pyrite mineralization, wwhila 

weaker anonislies may be of more economic interest. Therefore, drill 

targets have been aelected in order to test  both types of response. 

Tbe following drill holes are recommended. 

Hole Location 
_I __ Collar 

DDti 1 kine 9600N 4 5O 

D D H Z  Line 9600N 9a* 

3 5 2: 

40 J 

DDH 3 L i n e  8800N 900 

9DI-i 4 Line SOWN 90° 

34 c 

4 i '  

LLe ngth Direction - 

Grid %aet 3 50' 

Vertical 35OY 

Vertical 350' 

Vertical 3 40' 



i3DHS Line 8000N 4 5' Grid Fart 3 50' 
34E 

OdH6 Line bOOON 4 5' Grid Wcet 3 50' 
1 OE 

ailZf7 Line 4000N 4 5' Grid E r s t  350' t 
2 w 

i J W 8  Line 4000N 4 5' Grid Kart 350' + 
3E 

i ) m 9  Line 24095 4 5" G r i d  Eart 200' 
27h 

JOH10 Base Line 4 5' Grid Southeast 3SO'  
S I N  

I;)i3iJf 1 f:.re Line 90" V e r t i c r i  3 SO' 
42N 

J.DWf 2 €sot Line 90' Vert i ca l  3 50' 
27N 

of thir location would be contingent em whether or not oufficiaet ilofornietion 

hap already besa &tai.ned frm th 

;a ted:  Gctober 15, 1973 
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STATEkENT CF COST 

-* 

b 

Phdp8 3 o e a  Corporation of Canada Ltd. 
&'ems Creek, E , C .  

Crswr 2. h acNeil - R. E i n g  - 

Crew Exmms s 

Trrnrporkticna 
Tarla 
& -1s and Accomn: odatitoa 
Frdght m d  B rolaerage 
Suppllrr 

4.10~4 

Octder 15, 

5 0 e  00 
9.45 

160.61 
70.95  

308.97 
30.90 

m 

$5,312.50 

529.00 

N . C .  

339.87 

f6.177.37 

> 

Declared before me at the 
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McPHAR GEOPHYSICS 

APPENDIX 

EXPECTED IP  ANOMALIES FROM "PORPHYRY COPPER" TYPE 

ZONES OF DISSEMINATED SULPHIDE MINERALIZATION 

Our experience in other areas  has shown that the induced 
polarization method can be successfully used to locate, and outline, 
zones of disseminated sulphide mineralization of the "porphyry copper" 
type. 
straightforward. 

In most cases the interpretation of the I P  reoultr i r  simple and 
The results shown in Figure 1 and Figure 2 are typical. 

37N 49N 43N 46N 49N 52N 53N 3 N  6l.N 64N 67N 7011 
:OPPER MOUNTAIN AREA 

GASPE, QUEBEC 

LINE - 31 N 

51 n - I  - 

FREQUENCIES-031a 2.5 CPS 

\ 
/ \ 

\ '  
\ /  

X EOUALS 300 FEET 

n 
/ \  

37N 40N 43N 46N 49N 52N 55N 58N 61-N MN 67N 7QN 

14% TOTAL SULCWIOLS) 
FIG. I 
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n) 

The source of the moderate magnitude I P  anomaly shown in 
Figure 1 contains approximately 4% metallic mineralization. 
of limited lateral extent and enough copper is present to make the minerali- 
zation "ore grade". 
the fact that the apparent IP effects increase for n = 2. 

The zone i s  

The presence of the surface oxidation can be seen in 

AND 

DRILLING RESULTS 
FROM 

WESTERN NEW MEXICO 

U. S. A. 

LINE - 40 W 

FREQUENCIES - 0.31 8. 2.5 CPS 

\ / 
\ I  
\ /  
& 

/ \  

X EQUALS 200 F'EET 

Q S  VS 15s 13s IlS 9s 7s 5s 3s IS \N 3y 

(Fs) a 
n-1 - 

7.0 5.5 

QS 17s ISS 13s 9s '-j 3.S !fl 3N 
OVERBURDEN 

3% to 
6% SULPHIDES 

5% lo  IO% SULPHIDES 
230s 

260, 
7 %  to 12% 5% SULPHIOES 
SULPHIDES w' 

FIG. 2 DRILLED TO 910' 

The I P  anomaly shown in Figure 2 has about the same magnitude 
as that described above. It should be noted that appreciably greater con- 
centrations of metallic mineralization a r e  present; further, there is  little 
o r  no copper present. 
not be used to determine the exact amount of metallic mineralization present 
o r  to determine the economic importance of a mineralized zone. 
geologic situations zoning i s  present; the zones of mineralization of greatest 
economic value may contain less total metallic mineralization than other 
zones in the same general area.  

These results illustrate the fact that I P  results can 

In some 
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In the proper geologic environment, the method w i l l  detect even 
very low concentrations of metallic mineralization. 
in Figure 3 located the ore  zone at  the Brenda Property near Peachland, 
B. C. 
ever, the mineralization is "ore grade" because only molybdenite and chalco- 
pyrite a r e  present. 

The I P  results shown 

The zone contains 1.0 to 1. 5 per cent metallic mineralization; how- 

INDUCED POLARIZAT10N 2 4 W  2 0 W  l 6 W  12W 8 W  4.W 0 4,E 8E 12.E 16E 

( P / 2  7r)a 
n - l  

n - 3  

AND 

DRILLING RESULTS '-*- 
FROM n - 4  ___ 322 

2 4 W  W W  I6.W 12W 8.W 4 W  0 4.E 8.E 12.E 16E 2QE 
BRENDA AREA 

PEACHLAND, B.C. ( Fe) a 

n - l  n - 2  - 0 5 7 ) 6 3 5  2 5  4 3  3 2  3 0  3 0  3 5 3  03061c@ 3 0  

n -3 0 3  

n - 4  - 0 3  I 7  31 30  6 h f i  (N) I 5  2 4  

LINE- 8 s  

n - I  

n -2 - 

" -3 
n -4 - 

FREOUENCIES - 0 31 8 5.0 CPS 

- x  nx- x +  

2 4 W  V W  IgW I2.W 8.W 4.W 0 4.E 8.E 12E I6E 2OE * \ 

\ '  
\ /  
A 

DISSEMINATED 
SULPHIDE ZONE 

X EQUALS 400 FEET 
FIG.? 



McPHAR GEOPHYSICS 

Ir 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION, 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polar izat ion a s  a geophysical measurement  r e f e r s  

to the blocking action o r  polarization of metall ic o r  electronic 

conductors in a medium of ionic solution conduction. 

This elec t ro-chemical  phenomenon occurs  wherever  

e lec t r ica l  cu r ren t  i s  passed through an a r e a  which contains metall ic 

minera ls  such a s  base  meta l  sulphides. Normally,  when c u r r e n t  is  

passed  through the ground, a s  in res is t ivi ty  measurements ,  all of the 

conduction takes place through ions p re sen t  in  the water content of the 

rock, o r  soil ,  i .e .  by ionic conduction. This i s  because a lmost  all 

minera ls  have a much higher specific res is t ivi ty  than ground water .  

The group of minera ls  commonly descr ibed as "metall ic",  however, 

have specific res i s t iv i t ies  much lower than ground waters .  

induced polarization effect takes place a t  those interfaces  where  the 

mode of conduction changes f r o m  ionic in the solutions filling the 

in te rs t ices  of the rock to electronic in the metall ic minera ls  p re sen t  

The 
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1c 

ic 

in  the rock. 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical  energ ies  necessa ry  to allow 

the ions to give up o r  receive electrons f r o m  the metall ic sur face ,  

i nc reases  with the t ime that a d. c. cu r ren t  is allowed to flow through 

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

res i s tance  to c u r r e n t  flow increases .  Eventually, there  i s  enough 

polarization in  the f o r m  of excess  ions a t  the interfaces ,  to appreciably 

reduce the amount of cur ren t  flow through the metal l ic  par t ic le .  

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

interfaces  in a mineral ized rock. 

This 

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

flow i s  cut off, the Coulomb fo rces  between the charged ions forming 

the polarization cause  them to re turn  to their  normal  position. This 

movement of charge  c rea t e s  a sma l l  cu r ren t  flow which can be 

measu red  on the su r face  of the ground a s  a decaying potential difference.  

F r o m  an  al ternate  viewpoint i t  can  be seen  that if the 

direction of the cu r ren t  through the sys t em i s  r eve r sed  repeatedly 

before the polarization occurs ,  the effective resis t ivi ty  of the sys t em 

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

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

through each  metal l ic  in te r face  depends upon the length of t ime that 

cu r ren t  has been passing through it  in  one direction. 
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The values of the pe r  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 m a s s  i t  i s  found that the metal  factor values o r  

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

polarization present  in the rock mass .  

normalizing the F. E. values for varying resis t ivi t ies .  

However, since 

The M F  values a r e  obtained by 

The induced polarization measurement  is perhaps the most  

powerful geophysical method for the direct  detection of metall ic 

sulphide mineralization, even when this mineralization i s  of very 

low concentration. 

necessary  to produce a recognizable I P  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 p e r  cent by volume has been detected by the IP  method under 

proper  geological conditions. 

The lower l imit  of volume pe r  cent sulphide 

The grea tes t  application of the I P  method has been in the 

sea rch  for disseminated metall ic sulphides of l e s s  than 20% by volume. 

However, i t  has also been used successfully in the sea rch  for  mass ive  

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

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

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

filled shear  zones, makes the I P  method a useful tool in checking EM 
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W 

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 metall ic minera ls  

such a s  chalcopyrite, chalcocite, molybdenite, galena, etc. , and the 

other metall ic minera ls  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 l s  which can produce an IP  response 

a r e  magnetite, pyrolusite,  graphite, and some fo rms  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 te ra l  changes in the propert ies  

of the ground to be separated f rom the effects of ver t ical  changes in the 

propert ies .  

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

apar t ,  in line with the cur ren t  electrodes i s  an integer number (n) t imes 

the basic distance (X).  

Current  is applied to the ground a t  two points in distance 

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

a constant distance (nX) between the neares t  cur ren t  and potential 

electrodes.  In most  surveys,  severa l  t r ave r ses  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 resu l t s ,  the values of the apparent resist ivity,  

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

section of gr id  l ines,  one f rom the center point of the cur ren t  e lectrodes 

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

Figure A. ) The resist ivity values a r e  plotted above the line a s  a m i r r o r  

image of the metal  factor values below. On a second line, below the 

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

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

superscr ip ts  of the me ta l  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 cur ren t  and potential electrodes.  

value f r o m  the line is determined by the distance (nX) between the cur ren t  

and potential electrodes when the measurement  was made. 

(See 

In this second case  the frequency 

The la te ra l  displacement of a given 

The distance of the 

The separation between sender  and receiver  e lectrodes is 

only one factor which determines the depth to which the ground is being 

sampled in any par t icular  measurement .  The plots then, when 

contoured, a r e  not section maps of the electr ical  propert ies  of the 

ground under the survey line. 

any given survey mus t  be  ca r r i ed  out using the combined experience 

gained f r o m  field resu l t s ,  model study resu l t s  and theoretical  investi- 

gations. 

measured  is important in the interpretation. 

The interpretation of the resul ts  f r o m  

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 af ter  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 

s a m e  equipment can be used fo r  both detailed and reconnaissance surveys 

mere ly  by changing the distance (X) over which 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 mine ra l  deposit being sought, the s i ze  of the expected anomaly 

and the speed with which i t  i s  des i red  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 resul ts .  

metal  fac tor ,  and apparent p e r  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 fa r ther  f rom the line indicating that the thickness of 

the layer  of the ear th  that is being tes ted is g rea t e r  than for  the sma l l e r  

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

the F. E. values a r e  plotted a s  superscr ip ts  to the M F  values the third 

section of data  values i s  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  fo r  the l a rge r  values 

When 
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The actual data plots included with the repor t  a r e  prepared  

utilizing an IBM 360/75 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 resist ivity of the ground. Therefore  in field situations 

where the cur ren t  is very  low due to poor electrode contact, o r  the 

apparent resist ivity i s  very low, o r  a combination of the two effects; the 

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

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

The voltage is the product of the cur ren t  through the ground and 

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 at which it is 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 is bracketed in the data plot ( ). 

In cer ta in  situations negative values of Apparent Frequency 

The symbol llN'l on the 

Effect a r e  recorded. 

spurious electr ical  effects. 

recorded is indicated on the data plot, however the symbol "NEG" is 

This m a y  be due to the geologic environment o r  

The actual negative frequency effect value 



1c indicated fo r  the corresponding value of Apparent Metal Factor .  

contouGing negative values the contour l ines a r e  indicated to the nea res t  

positive value in the immediate vicinity of the negative value. 

In 

The symbol "NR" iqdicates 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 s imi la r  reasons.  Any symbol other than those dis-  

cussed above is, unique to a par t icular  situation and is descr ibed 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 

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

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

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

P P P P 
n - 4  

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

1,2-4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-0,9 
n - 2  

P P P P P P n - l  

M.F: M.F. M. F. M.F: M.F. M. F 
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 

M.F. M .F. M. F. M.F. M.F. 

M.F: M F  M. F. M. F 
n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Meta I Factor 

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

I I 1 1 

I 9 

F. E_ F. E. F. E. F. E. F. E. F. E. 

F. E. Fi 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 

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 

n - 2  

n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,s Apparent Percent 
F.E. F. E. F. E. Frequency Ef fec t  

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

I F i g .  A 














































