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' I. INTRODUCTION 

Between 2 September and 26 October, 1969, Geoscience 

Incorporated, undertook an induced polarization (IP) survey of the 

Zenith Mining Corp. Ltd., and a portion of Mines Ltd., 

properties in  the Highland Valley, British Columbia. This work; was 

done under contract to Can West Investments Ltd., of Vancouver, 

British Columbia. 

zones of metallic mineralization. 

reconnaissance IP was done. 

MOLLIE M A C  

The objective of the survey was to detect possible 

A total of 44.8 line miles of 

,)' 
Standard frequency domain IP equipment was employed. The 

current  transmitter was a Geoscience model T2800 and the signal 

receiver was a Geoscience model 5280. 

employed was a dipole-dipole array.  

and center to  center dipole separations of 2 and 3 were used throughout. 

The electrode configuration 

The dipole length was 400 f t .  
w 

Access to the property was quite difficult, particularly to  the 

northern end. The weather was poor during September. Some noise 

interference was encountered f rom IP crews operating on adjacent 

properties.  These factors  slowed production somewhaf, 

Personnel consisted of: 

George Ryan, party chief 

3 local laborers ,  

. 
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11. DISCUSSION O F  RESULTS , 

The background resistivities and apparent frequency effects 

a r e  typical of the Highland Valley. 

resistivity and apparent frequency effect could be traced f rom line to 

line. The resistivities were sufficiently high so that electromagnetic 

coupling between sender and receiver can be eliminated a s  a source 

In general, the variations i n  

of spurious frequency effect enhancement. 

(line 50N) made several  weeks after the original recordings show very 

close agreement with the ear l ier  readings. In view of these facts, the 

data must be regarded as reliable. 

Spot check repeated readings 

Several anomalies were encountered on the property. 

are shown in the anomaly location map (located in the pocket a€ the r e a r  

of the report). The faint anomalies encountered on the eastern portion of 

Block I a r e  quite weak and the apparent frequency effects do not correlate  

well with the metal  factor variations. 

that they represent mineralization in any significant amount. 

They 

d 

For  these reasons it is doubtful 

There remain four anomalous zones which a r e  of interest  by 

Highland Valley standards: there is one zone which would be regarded as 

interesting in most  other p i n e r a l  districts. 

individually. 

These will be discussed 

ANOMALY I: 
This i s  the strongest anomaly with apparent frequency effects in 

The frequency effect anomaly is confirmed by the metal  

A 

excess of 5 . 0 % .  
L 

t conduction factors. This anomaly tracks quite well f rom line to line. 
L 

t conduction factors. This anomaly tracks quite well f rom line to line. 
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It  is probable that this anomaly reflects the presence of metallic 

mineralization. However, the mineralization will be disseminated and 

may  not be of economic type or grade. 

li 

ANOMALY 11: 

This anomaly is similar to  anomaly I, but is somewhat weaker. 

It is probably a continuation of the same zone as anomaly I. 

effects are not quite as strong as on anomaly I (2-4%), but the 

resist ivit ies are somewhat lower so that the metal factor anoma1.y is 

comparable to that of anomaly I. 

least some metallic mineralization. 

anomaly I to represent mineralization of economic importance. 

The! frequency 

This anomaly probably represents  at 

It is somewhat less likely than 

ANOMALY 111: 
, 

This anomaly is solely a frequency effect anomaly. In fact  the 

The resist ivit ies a r e  quite metal factors  tend to  decrease in this area. 

high in  this area. 

decrease in  porosity to the extent that very minor metallic mineralization 

can cause significant frequency effects. 

arguments in  favor of the use of metal  conduction factors.  

demonstrated empirically that when increased frequency effects are 

accompanied by decreased m&al factors,  it is rather unlikely that the 

frequency effect a aly represents economic mineralization. 'I'his 

anomaly is regar  

The increased frequency effects probably represent a 

Such a case  is one of the 

It hat3 been 

s probably not representing significant mineralization. 
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ANOMALY IV: 

This anomaly is quite similar to anomaly I1 except that its 

a rea l  extent i s  quite a bit less. Though this anomaly probably represents 

metallic mineralization, it is somewhat less desirable as a prospect than 

anomaly 11. 

type and grade, there is the consideration of possible tonnage. 

anomalies I and I1 might represent sufficient tonnage to warrant 

exploitation of a low grade deposit, this might not be possible at: anomaly 

nr. 

The reason is that besides the questions of mineralization 

While 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporufed 

193 8eNT STREET,CAYBRIDOE ,MASS,02141 
dote 

line location ZENITH I loco tion CANADA 

dipole length 400' iine no. _ION 
apwatotr , beoring 

&ci frequencies L 8 03 cps mop ref. 

4 0 W  36 32 28 24 20 16 12 electrolde no 4 w  
I 

A 
I I 

A h 
I I I I I 
\ A A n A A I- 

1505 p 7 6 r ;  ,, 
/ 

+ + + 

+ e + 

9 + 9 + + $8 + + + + + 

a dapporent resistivity) 
t I 1 I I I I I 1- 

A A A A A A h h A A 
, 

il Q.5 0.5 

w t ,  1.3 2 I O N  b + 0 7  

0.7 0.4 
9 

f *4 + + 

' +  t + + * + + + + 4 

4- + 4, + + + , +  t + ? + 
I 

O/O F E Frequency effect 
1 I I I I I I I I I I '  

A h h h A h A A A .  A 
i 

sEJ?//h /.o , 

+Iy4 +:\ 0.5 \ 0.3 t 
0.3 
+ + *  + 

I. 0 
t 

+ ,  9 + + 9 + + \ +  t i 

9 + + + + j  

+ 
*? 

d+ + + + + + 
, 

(U. F.Ia Metal Foctor i 

continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 

4 '  

4E 

Geoscience hcorporuted 
199 8 EN1 STR EE1,GAMBRIDGE ,MASS,02141 

dote 
line locotion ZENITH I location CANADA 
frequencies 3 B -3 cps mop ret. 
dipole length 400' line no. I ON 
opwa to r 8 beorlng 

8 12 16 20 24 28 32 electrode no 4 0 ~  
I I I I I I 

A A h A A n A n 
I I 

I000 so0 

2 24 + + 307 + 

9 + 4 + 4 4k + 1585 

* + ' +  + 4 

+ + + 4 + 9 + + 4c 

+ 

+ 

+ 

+ 
P, (opporont resistivity) 

r I I I I I I I 1- 
A * A  A A A A A A A A 

i [-) 0.5 '*O /.o 

+ + 
d 

+ 0.9 + 

+ * 4 + 4 + + ' 1.1 0.9 + + 9 
0.8 

+ + 9 * 9. i +  4 9 + . *  
+ + + + + + 4k + + 

O/O FE Frequency effect 
r I 1 1 I 1 I I 1- 

A A A h h A h A A A 

+ 
t 

0.6 + 

+ + + 

+ + 
--\ 

4+ + + + + + '  + + *  i k  + + 
I -  

(M. F,Ia Metal Foctor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience /..corporafed 

199 OeNT STR EET.CAYBRIOOE ,MASS,02141 
dote 

ZENITH I location CANADA line locotion 
frequencies 3 B -3 cps mop ret. 
dipole length 400' line no. .20N 
epcrta to r I bearing 

36W 32 28 24 20 16 12 8 electrode no 0 
1 I I I I I 1 I 

A A h A A n A A '-I 

/om 
2000 I 

532 

' 1500 + 

9 + 9 + \  + 
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647 + + + 
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+ + + * 9 9 9 4. $. 

P, (opporent resistivity) 
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\ /.5 , 
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\ 
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+ 
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/ 
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t 
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+ 

+ 
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+ 
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(M. f.)* Metal factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorpofufed 

199 BENT STREET,CAMBRIDGE ,MASS,02141 
dote 

ZENITH I location CANADA 7 tlru' line location 
frequencies 3 a 03 cps map ref. 
dipole length 400' line no. 20 N 
epwa tor 8 bearing 

4E a 12 16 20 24 28 32 electrode no 4 0 ~  
I 

A A h 
I I 

A h n A A L- 
500 

+ r'\ + 

+ 4 

300 207 + + 

+ 291 * 
4- 

+ + 
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4 9 
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+ 

+ 

+ 
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a (apparent resistivity) 

t I I I I I I I 1- 
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. .  
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I 
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4 + 

?IO F E  Frequency effect 
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+ 

loo 2.0 /.o ' '1.0 

0.9 + 

+ + 0.7 
t 

2.2 
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t 

+ 

(M. F.l0 Metal Factor 
continued from sheet-on sheet- 
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INDUCED 'POLARIZATION SURVEY 
Geoscience hcorporuted 

199 8eNT STR EET,CAMBRIDOE ,MASS,02141 
dote 

CANADA loco tion 
frequencies 3 8 *3 cps mop ref. 
dipole length 400' line no. 25N 
epwa to r t bearing 

ZENITH I ,--- 

I line location w 

12w 8 4 0 4 8 12 16 electrode no * 24E 
A A n n A n n A n A 

+ 

+ + + + + + + + 4- + + 

VO F E Flrequency effect 
r I I i I I I I 1- 

A h A h h A h h A A 

+ 0.8 \+y+'y+ , +  + + 2.1 \+I.' 
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- .  + + + + + 

(M.F.Io Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY I 

Geoscience hcorporuted C 

199 B e N t  STREE1,CAMBRIDGE ,MASS,02141 
dote 

CANADA loco tion line locotion 
frequencies 3 a - 3  cps map ref. 
dipole length 400' line no. 25 N 
Opwatorr bearing 

0 ZENITH I 

28E 32 36 40E electrode no 
I 

A 
1 

A 
I I I 

A A A 
I I I n A n A- 

* + + + // + + 9 

+ r  + + 9 * 9 + + + + 
/ 

+ 

+ + + 9 + + + 

+ + + + + , +  + + + + + 

pd (apparent resistivity) 
r I I I I I I I 1- 

A A h A A A h A h A 

9 '  + + + 9 + + , +  
~ 

9 + 9. + +'  + + + + 

YO FE Frequency effect 
f i 1 I I I I 1 1- 

A h h A h h A A h A 

/. 0 

+, + t + + + + 

+ ?*6 Y + + + 

+ 

+ .  + f 9 + 
+ '  + + + + 

+ + + + -? 
4 

(M. F.Ia Metoi Foctor 
continued from sheet-on sheet- 
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INDUCED POLARJZATJON SURVEY 
Geoscience hcorpovuted 

199 8eNT STREET,CAMBRIDOE,MASS,02141 
date 

CANADA location line location 
frequencies 8 cps map ret. 
dipole length 400' line no. 30 N 
epwa TO r 8 bearing 

ZENITH I -\ 

36W 32 28 24 20 16 12 8 electrlode no 

A 
I 

A A A A n n A- 
I I 

1570 3 1150 

+ + + + . '  + + 

47 2 4aa + + p, i 
5bO + + 

+ + + + + + + + + + 4 

pd (opparent resistivity) 
f I I I I I I I - 

A * A  A h A h h h h A 

1.5 + 

+ + + 4- + + + + 

+ + 4 + 9 + + + + 9 

% FE Frequency effect 

+ 

r I I 1 I I I I - 
A h A , A  h A h h h A 

i 

+ 1 . 1  +I ,o i ,O + + 
I .o 1'" 

+ 

+ 1.5 + *I. 1 + + + + 

+ + + + + + + + + t 
*"-., 

I 

bud + + + ' 9  9 + + + +; + I 

F (M.F.)cL Metal Factor ' 

continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience Incorporafed 

199 B e  NT STR EET,CAMBRIDOE ,MASS,02141 
dote 

location tine location 
frequencies 3 8 -3 cps mop ref. 
dipole length 400' line no. 30N 

ZENITH I /I 

bpcta to r 6 bearing 

4 E  a 12 ' 16 20 24 20 32 electrolde no 4 0 ~  
I I I I I I I I - 

n A n A A A n A n n . .  

384 + 218 + 285 9 316 + /:6:' 895 * + + + 698 

+ + + + + + + + + 910 211 198 . 

9 1. 9 * + + + + 9 a 

+ + + + * + + 4- 9 + + -  

P, (apporctnt resistivity) 

t I I '  I I I I I 1- 
A h h A h h h A h A 

0.5 
%d 1 1  Q.4 

+ 

+ 

+ + 
+ 

+ + 
+ + + + + + + + 

YO FE Frequency effect 

+ 

+ 

I I I I I I I I - 
A h h h h h h h h A 

/. 5 

i.8 I .7 
+, + t 

. + ; '_ +-+> . 

4- 

, 
+ + + f t 

di+ + + ' +  + + + 4 ' 4. + 

(M. Ela Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVlEY 
Geoscience Incorporufed 

199 BeNT STR EE1,CAMBRlDOE ,MASS,02141 
dote 

loco tion line location 
frequencies a, e3 cps map ref. 
dipole length 400 line no. 35 N 
&para to r 8 bearing 

ZENlTH I r-\ 

w' 

16 electrode no 2 4 ~  
I 

12w 8 4w 0 4E ' 8  12 
A 

1 
A h A A n n A - 1 

I *  

500 500 

809 851 + + + 
987 + 4 

226 
842 + k6 $0<3l2 + + 

+ + 619 2 19 + + + 

+ 9 * + + + + + I. + 

+ + + '+  + + + + >  + + 4 

P, (apparent resistivity) 
t I I I I I I I - 

h A A A A h A h h A 

n I* 5 

0.5 + 
0.5 + .  + 

9 9 + 9 9 + 4- + + 1.5, 9 

+ + + . +  * + + 't + + 

+ 

O/O FE fhquency effect 
r I I i I I I I - 

A A h h A h A h A h 

.O 2.0 

+ 2.2 . 3.8\ + 

5.0 2.8 , + + , +  .+ .c + 

. +  * + + + + + + 4- + 

+ + + + + + + + 
/ 

I, 

(M.F.Ia, Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporuied e 

199 BeNT STREET,CAMBRIDGE,MASS,02141 
L date 

line location ZENITH I location 
frequencies 3 B -3 cpr map ref. 
dipole length 400’ line no. 35 N 
opwatorr , bearing 

28 E 32 36 40E electrode no 
I I I I I I 

A h h A I h n A A L- 
’ /ooo 

1 

+ + * e + + + + .b 
655 

+ + + + + + . +  + 1000 ’ + + 

9 i + .  + f + + + + + ’+ 
> 

/’ 

. .  

+ + + + + + + + 4- + + 
pd (opparent resistivity) 

r I I I I I I I ’  1-, 
A ‘ A  A A A A A A h A r. .. .. .. .. .. .. 

9. 5 

1.7 + 
1.6 

. .  
’ +  

.. .. I .. 

+ 

2.0 /.5 $\< %: 

* 

+ + 

+ + + , +  * d. + + + . . b  + + 
+ ’ +  + e ’  e + * + + + 

+ + : +  + + + + 9 I. + + 

% FE Frequency effect - 
h A 

+ 

* 

+ + + + + 

+ + 
+ 

+ 

+ .  + 

+ 

4’ 

+ 

+ 

-- 

t 

* 
+ + + + + + + + + %  + 

+ + + + 
. .  

I 

(M.F.)* Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcotporufed 

199 B C N t  StREET,CAMBRIDOE ,MASS,02141 
date 

loco tion 
frequencies 3 B -3 cps map ref. 
dipole length 400 ' line no. 40 N 
opwatotr bearing 

ZENITH I 1 
IJ' line location 

4 0 W  36 32 28 24 20 I6 12 electrode no 4w 
I 1 I I I I 

A 
I 

A A A h n A A '- I 

+ + '  + 

+ + 

650 /ooo \+ ?90/ 300 +\/; %$ 

+ + 
544 

860 1210 498 + + 
9 e .b e + \ +  t 

+ <  + + + + + + + + + + 
P, (apparent resistivity) 

t I I I I I I I I 3 1 
h h A A h A A h h A 

+ + + + + 9 

) 

e + + + +! 

YO F E  Frequency effect 
t I I I I I I I L- 

h A h h h h h h h A 

'e 7- \ 

+ 4 + \  

0.9 + 

+ 

+ 9 

1.0 1.5 5.0 /o /.5 2.0 y2J;y;p 4.4 

+ 
t 

i 
. 5.0 I 

+ + t 

+ + + b, 4 + + + '  + ,  

(M.F.), Metal Factor 
continued trom sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
C 

Geoscience /n corporu fed 
199 BENT StREET,CAMBRIDGE ,MASS,02141 

dote 
ZENITH I loco tion CANADA line location 

frequencies B O 3  cps map ref. 
dipole length 400' line no. 4 0 N  
apwa to r I bearing 

w d  

IE 8 12 16 20 . 24 28 32 electrode no 4 0 ~  
I I I I I I 

A 
I 

A A A A n A A I -  
I 

500 1000 '00 

9 4 r G  +705 + + 
,' 265 4 63 

176 461 ~ + + 

+ +532 + +985 + + + 460 + 218 
'176 t 

+ + + 9 + + + + 1. 

). + 9 + + + + + + + + 
# 

P, (apparent resistivity) 

c I I I I I I I 1- 
A h A h A h A h h A 

t 

' /.u 

+O .7 + I  .2 

I / :  0 

+ I  .2 

+ 1.5 + l  + 1 . 1  t 

+ 
+ + 

t 9 6 + *  e + + + + + 
t + 9 + 9 9 + + + + + 

YO F E  Frequency effect 

I * ,  I I 1 I I I I A n h A h h A n 1- h A 

+ + + + + 

+ + + 

2.3 
+ I 3  

+ 

+ + + * 
p*u' + + + + + '  * 

(M.F.), Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geosc/encs hcorporuted C 

199 6eNT STREET,CAYBRIDGE ,MASS,02141 
date 

location 7) line locotion ZENITH I 
g*r" frequencies 3 a 03 cps map ret. 

dipole length 400' line no. 45 N 
opota to r I bearing 

12 8 electrodle no 0 32W 28 24 20 I6W 
I I I 

A A 
I I 

A A n n A 
I 

A 
I 

1000 

755 708 + + 366 638 4 e 7 17 1270 + l97 448 + + 
+ $1 2 * + + + + 645 740 960 + + + + 

+ + + + + 9 + 400 + + 
+ + + 4. + + + + + 4 + 

P, (apparent resistivity) 
t I I I I I '  I I 1- 

i 1.0 

h h h A h h A h A A 
I 

1.6 1.0 0.4 1.2 , I .o I .6 + 9 9 + + + 
' 1.7 I .3 I *4 

+ + + . +  r + + 

+ + + + *  + 9 + + + 2.0 + 
+ * + + + @t + + 9 9 + 

VO F E  Froquency effect 

+ + + + 4 + '  t '  
i r 
I 

(M.F.1, Metal Factor 
continued from sheet-on sheet.-, 
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INDUCED POLARIZATION SURVEY 
Geoscience hcotprcrfed 

199 BENT STREET,CAMBRIDGE ,MASS,02141 
date 

location line location ZENITH I 
frequencies 3 8 *3 cps map ref. 
dipolo Iongth 400' line no. 45 N 
epora to ra bearing 

0 4 8 12 16 20 24 28 electrode no 36E 
I 1 I I I I I I 

A A A A h h A n - 
2ou 

\ 200 

597 658 767 549 y 1+*O /y 899 4- + + + + + 
+ 878 d. 9 715 + .  /qoo+ 4 

4- + + +500 + + + + + + 
+ + + 9 * 4 + + + + 4 

P, (apparent resistivity) 
t I I I I I I I - 

A A A A A h h A A . A  

3 . 0.5 
0.8 0.9 ' +  

+ + + 3 
0.9 

+ 

/.O + + + + /.o + + 

0.8 + 0.2 0.8 + + 

+ + + 4 
+\ + 

4 + d. 4 + + + 9 + + 4 

70 FE Frequency effect 
1 I I 1 I I I I - 

A - A  A h h h A A .  h A 
. 2.0 

I, I 
+ + . +  

+ + \+ '. 

41 + + * * + 

+ i .o I .2 1.3 #/I: + 

' 1.3 + * 
6 

4 + + + 
' .  + 

t 

.t 

(M.f.)ai Metal factor 
continued trom sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
? 

Geosc/ence hcorporuted 
199 BENT STREET,CAMBRIDGE ,MASS,02141 . date 

line location ZENITH I&II  location 
f reque ncio r 3 8 -3 cpr map ref. 
dipolo length 400' line no. 50 N 
Op6ratorr . bearing 

14 IO 6 2 BLK II 40 B L K I  36 erectrode no 28 
I 

A h A A A n A A L- 
20w 18 

loo0 500 
(41 2) '%'\ 423 

(1375) (1750) (954) 
1390 1815 { 985 

I000 
i 440 
+ 

1260 568 + 

+ 
i 045 + 

(2790f 
+ 

/ : * 5 O )  + 
.2000 

+ + ' +  + + + 

+ + + + + + + $. + + 
P, (apparent resistivity) 

f I I I I I I I 1- 
A A A A A A A A A A 

f -  -, 
] 

w 

I 

2.8 + 
2.0 -+ 

+ 

2 , s  
+ .  

2,s 2.9 

2.6 

+ + 

. +  r 

I 

+ 

+ 

+ + '  
2. .7 
t 

2.8 + + 
\ 

+ + + + 

+ -  + + + + + + + + 

+ + + ' +  . .  + + e + 1. + 

9'0 F E  Frequency effect 
1 I I 1 I I I I 1- 

A * A  A .  A A A A h h A 

+ 

+ 

+ 

k7' ;g/p 2.0 2*0/.5 

+ 
2.2 4.4 + 4- + + 

+ + .It ' +  

2 .o 

+ 4= 

t 

I .9 + 
' 0.98 + 

+ + + + + 
< 

+ \ 
Wf 4- + + 9 + 

Brackets denote readings a t .  later date 

(M. F,Io Metal factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience Incorporated I <  

199 8eNT S t R  EE1,CAMBRIDGE ,MASS,02141 
dote 

. line location ZENITH I: loco tion l 

"-_ 

frequencies 3 8 e 3  cpr I map ref. 
dipole length 400' line no. 50 N 
opvra to t s  bearing 

28W 24 20 16 12 ' 8 4 0 electrode no 8E 
I I 

A 
I 

A A A h n A A L- 

+ + + + + + + + 
+ 9 + + '+ + + + 9 + 9 

P, (apparent resistivity 
t 1 I 1 I I 1 I 1- 

A A A A h h A h h A 

0.5 

+ 
0.4 

I 

+ 

+ + + + + LO+ 

+ + + + ' +  + + + + + + 
YO FE Frequency effect 

I I I 1 I I I I 1- 
A ' A  A h h A h h h A 

+ 

1.0 

0.74 0.73 

0.88 
4 

+ + + 

+ ,  + .  + + 

f + 9 + 

0.85 + 

1.0 1.5 2.0 
2*o 5.0 / I 1 

+ 
0.90 ,2.3 2.6 

+ + + + 

Brackefs denote repeated readings at a later dote 
, (M,F.)o Metal  Factor,' 

continued from sheet-on sheet- 
SML FLD WORKSHEET ,, # - -  
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INDUCEQ POLARJZATION SURVEY 
Geoscience hcorporufed 

199 B t N T  STREET,CAMBRIDGE ,MASS,02141 
dote 

line location ZENITH I location 
frequencies 3 8 -3 cps map ref. 
dipole length 400' line no. 50 N 
~ p w o t o r o  bearing 

ulv' 

12E 16 20 24 28 32 36 4 0 ~  electrode no 
I I I I I 

A 
I I 

A 
I 

A h n n A - A 

2(?o 500 500 /ooo 

505 + 512 w v y  a05 + + + + 
550 

+ + + + + + 500' + + '  i + 

+ + + .  + + + + + + + 
+ + + + - +  + + + + + 4 

e (apparent resistivity) 
r I I I I I I I - 

h h h A A h h A h A 
I 

rd -) I. 0 

+ + + + + + FblidJ 1.0 + 

+ + + .  + * I .3 0.8 + + 
/. 5 

+ + + + + + + + + + 
f ' +  , +  9. + + + + + + 4 

I 

VO F E  Frequency effect 
I I I 1 I I I I - 

A ' A  A h A h A A A A 

+ + + + ' +  + + + + 
f + + + *  + 

(M, F.ICL Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARiZATiON SURVEY 
Geoscience hcorporuted 

199 B t  NT STREET,CAMBRIDGE ,MASS,02141 
date 

' I i ne location ZENITH I &  IT location 
w' fr eque ncie r 3 -3 cps map ref. 

dipole length 400' line no. 60 N 
epotototo bearing 

16W 12 0 4 w  0 BLKX 4 E  I 3 4 W B L K I  30 eIectrode no 22w 
I 

A h A A A n A A L- 
I 

405 + / + 8 76 + I f 65 I 920 + 925 + r+y + 840 

+ + + + + + + + 
+ f + * + + + + + + 

+ + + + + 4 + + + + + 

990 
4- 

625 

500 

4 (apparent resistivity) 
T I I I I I I I 1- 

h h A A h h h h A 

/. 5 

+ 1.2 4 1.2 yJ0 I . .  ' . S / q  + A + \ \ +  \ 

1 . 1  
9 + + +\ + \ \  + + 

0.5 2 /.5 /.o 
' ? .5 y 2 . 0  I.*\'\ 0.8 \ 0.5 I ' a 

i .6 \ -\\ + 3.5 

\ \\+ + + + + + + .  + + + . +  
* +  * 9 + + + + + + + + 

o/e F E  Frequency effect 

I I ,  1 I I I I I 1- 
A A A A A h h h A ' A  

I 

+ '  

3.0 + 

+ 

4 

2.0 ' 2.0 

2.7 2.2 0.6 
t + + 

/:5 ' +  /:" 4 3.5 + + 
+ $  

+ '  + + + + + + + + I 

1 

I 

A 
I 

+ + + + + + + + t '  
i 

YlYI' 
I 

(M. F.Ia Metal Factor 
continued from sheet-on sheet- 
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INDUCED 'POLARIZATION SURVEY 
Geosci'snce /ncorporuied 

199 BeNT STREET,CAMBRIDOE ,MASS,02141 
dote 

4J line location - ZENITH I TJ: location - 
frequencies 3 8 '3 cps map ref. 
dipole length 400 ' line no. 60 N 
&potato t o  bearing 

18W 14 IO 6 2W BLKL 2E 6 electrode no 1 4 ~  
I 

A 
1 

A 
I 

A 
I 

A 
I I 

A n A A '- 

+ 

+ + 

/:040 + /  

500 

f 

4 
, 

272 
+ 

+ 340 + 

IO00 
238 500 \ yyw 

290 605 + + 
+ 

+ e + + + + + + + + 
+ + + + 

. .  
+ 9 + + + + + 

, .  (apparent resistivity) 
r I I I I I I I L- 

h A A ,  h A A A A h A 

t F )  

0.6 L\ 1.0 :.9 + T5 (/+ 0.9 0.8 0.9 0.5 w 
+ + 9 .  + 

0.5 I .2 + .b 0.7 '+ ;;v+ + 9 9 

1.0 
? * 4 4 + 6. 4 + + 4 

+ e + 9 * + + + '+ + 

'340 F E  Frequency effect 
I I I 1 I I I I 

A A A h h h A A i  h A 

/:5 

I .2 I .o 

+ 
2.0 

! 

+ + ? * + + + + ;  

9 * + + + + + + 
f 

+ 
0.7 + + 

+ 9 

4 + 

(M, Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience /ncorporuted < 

199 B e  NT STREET,CAMBRIDGE ,MASS,02141 
dote 

ZENITH I &  II location line location 
frequencies 3 ~f -3 cps map ref. 
dipole length 400' line no. 60 N 
eporatorr beoring 

-> - 
18E 22 26 30 34 38 BLKI 42 46 electrode no 54E 
I I I I I I I I 

A h A A h n n A l- 

/ooo . /  500 \ 500 innn 

5@ 

555 
4 + 

680 1440 230 600 870 
+ + + 1. / /+  9 

- /  
i -  

t/ 
+ 

+ + 9 + + 

+ 9 4 + 4 + 
+ + + + + + '  

P, (apparent resistivity) 
f I I I I I I I 1- 

h A A A A A A A A A 

0.7 + 0.7 
9 

0.5 
9 

9 + 9 

+ 9 + + 9 * 
+ 

+ 

!. t' 
\ 

+ Y O  

1 .  I + 
1.0 . ( (  + + 

+ + + + 
+ d. + + 

c 
O/O FE Fiwquency effect 

f I I I I I I I 1- 
A A A A A h A A * A  

+ 

+ + + '  + 

2.4 2 o o  \Liw2 /.5 1 . 1  

* + 
I. I ' .,.b 2.7 

+ - + '  + + 

(M,F,)o Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience Incorporofed 

199 8eNT STREET,CAMBRiDGE ,MASS,02lr)l 
date 

line location ZENITH I & lI location 
frequencies 81 .3 cps map ref. 
dipole length 400 ' line no. 
opwo tor8 bearing 

60 N 

58 E 62 66 70E BLK 1 electrodle no 
I I I 

A A 
I I i I 

A 
I 

A A n A A I- 

500 

+ f + + + + 
+ + , +  + + + + 

+ 
+ + 

+ 9 + + + 

+ + + 

+ + + + 4 + 
P, (apparent resistivity) 

f I I '  I I 6 I 1 1- 
A A h h h h A h h A 

+ + + + 
. L  

9 + 9 9 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ 

+ 

+ 

+ 

9 

+ 9 + + + 4 0 + 4 + 

?LO FE Fnequency effect 
r I I 1 I I I I 1- 

A A h h h h h A h A 

- +  t q;y + 4 + + + .  + 

4- + + + + + + + + + 
* 1.0 

+ + 9 .b + + + + f + 

el + + + + 

continued from sheet-on sheet- 
SML FLD WORKSHLET .. 8 -- 
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INDUCED POLARIZATION SU 
Geoscience hcorpofuted 

199 BeNT STR EET,GAMBRIDOE ,MASS,02141 
- date 

4 line location ZENITH 181 17: location 
frequencies 3 B -3 cps map ref. 
dipole length 400' line no. 70 N 
oporatorr bearing 

20w 16 12 8 4 BLKII  0 I 38W BLKI34 electrode no 26W 
I I I 

A h A A h h A A L- t 

1000 5oo 2000 /ooo 

290 314 258 / I450 90 2090 l230// 720 

485 + 470 + 
+ 328 + + + t + +I 

+ .). + + .  + + + + + + 

+ + + + + + + . +  + + + 
(apparent resistivity) 

t I I I I I I I 1- 
A A A A A h A h A A 

/.5 

/. 0 0.7 'kif 1.0 1.9(2)' I 0.8 h l . 5 /  + 1.3 + + \ + / /  + 
-0  

0.6 1 1 1 )  1 . 1  0.7 
i 

+ 9 4 9 0 + + t + + 
+ 4 9 + + 4 4 + + + 

+ + + 4 + + + + 4 + 9 

% FE Fitequency effect 

+ / 

/O 

+ 0.9 , + -  

0.5 I .o + + 
0.5 + 

_ _  . .  

I' + + 
+ + + + + + + + 4- t 

+ + + + + + + + + 

(M. Metal Factor 
continued trom sheet-on sheet- i 
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INDUCED POLARIZATION SURVEY 
* Geosc/'sncs /ncorpofufed 

, 199 BeNT STREET,~AMBRIDGE,MASS,Oi2141 
date 

location - ZENITH 1431 SI: 
cs*pl' line location - - 

frequencies 5 (i cps mop ref. - 
78 N dipolo Iongth 400' line no. - 

bearing - oporatotr 
4 electrode no 12E 18 14 IO 6 2W BLKI 2E 

A h A A h h -- 22w 

1000 200 500 

1040 1440 
340 + + 262 2 3 8 8 u 4  + :54\:30/ 1530 + + I190 + 

+ + + 336 1310 + 490 + + 

+ + .  + + + + + + + 4. 

+ + 9 + + + + + + + 4- 
L 

a (apparent resistivity) 
t I I I I I I -- * 

h h h h h h A h h A 

It:' I .2 + 

,-I 0.5 0.5. ' 
@' + 0.6 :.9 v . 5  0.6 + + 

I .o I .7 + + + 0.6 O* + + * + + 

+ .  + + + + + .b + + + 
+ + + + + 9 + + t + +: 

?h FIE Frequency effect 

I I I I I I I I l-' 
A h h A A A A A A A 

+ 

.. .. 
'2.0 

I .8 + + 

- \ +  /* 5 \ 
+ + 

+ + 

I. .. .. .. .. .. ,. .. 

2.3 + 

+ 

+ 
2.8 + + 

+ 

2.0 q 
+ + + 

+ 

- +  + 

+ + 

(M.F.)o Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SU 
&?OSC/8flC8 hCOt'pOYU~8d 

199 BENT' STR EET,CAMBRIDGE ,MASS,O2141 
date 

location - ZENITH I &  H 
line location - - 
frequencies 3 6 cps map ref. - 

70 N dipolo length 400' line no. - 
eprratora beoring - 

I8 E 22 26 30 34 B L K I  30 42 46 electrode no 54E 
A 

I 
A A A h n e- I 

1000 

800 
+ <  

665 
+ + + 

4. 

/ 
450 

500 

810 + 
620 + 

. +  

't 

+ 

440 478 408 415 
4- + + 

312 + ,?q + '  + 
500 

+ + + + 

+ 
+ + 

+ . +  + + + + + + 4- + + 
(apparent resistivity) 

t I I I I I I L- 
h h h A h h h h A A 

0.5 -J'K& '? 
, CyJ uo 0.9 

+ 

+ /  0.6 
+ F\+, + 

1.0 
+ + + . +  /.o +. 

0.9 0.8 + + 
I .2 -A 
+ + /  

' 1  11.5 
+ + 

.. . + + 9 

+ + ' +  
+ + + + + * + + + 3 4  + 

O/O FE Frequency effect 
f I I I I I -- 

A h h h h A A h A h 

0.9 + 

+ 

+ 
3 

4- i I 

2 ,o I .7 2.0 I. I * t + + 0.3 0.4 3.3 2 .o I .9 + .  9 9 + + 
I .8 ' 

1.3 1.5 * + + + + 

+ + + + + 

5.5 2.7 
+ .  + + + + 

+ + 

+ + + + + + + + + 

(M. F,I0 Metal Factor 
continued trom sheet-on sheet- 
SML FLD WORKSYEQT &, iaa 
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INDUCED POLARIZATION SU 
Geoscience /nco/.porafsd 

199 BeNT STREET,CAMBRIDGE ,MASS,02141 
date 

ZENITH I 8r II location 
frequencies 3 8 *3 cpr map ref. 
dipole length 400 ' line no. 70 N 
bpwa to r 8 bearing 

1 
ccp?' ' line location 

58 E 62 66 70E B L K J  electrode no 
I I I I I 1 

A h h A h 
I I I I I n A A A h 

SO6 

, + + + + + + 975 + 

+ + + + + + 4 '  + *I. 
865 

+ 4 + + '  + + + 

+ + + + + + + + + 

+ 

+ 

+ 
+ f 

+ + 
P, (apparent resistivity) 

t I I I I I I I 1- 
A , A  A h A h h A A A 

, "\ 

9 + + + 4- + e 

+ 9 + + + + + + + 
9 + + + ' +  + + + + '1.5 

+ 4 + + + + + + a). + 

70 FE Frequency effect 

+ 

t I I I I I 1 I - 
A A A A A A A h h A 

+ 
\ \ \  I 

+ + I  2.0 \\ + + + + '  4- 

+ ' +  + + '  + + + + + 
+ + + + 

(M. F.I0 Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporuted 

199 BENT STREET,CAYBRIDGE,MASS,02141 
\ 

date 
location 

frequencies 3 a '3 cps map ref. 
dipole length 400' line no. 8 0  N 
epatatota bearing 

ZENITH 1 8 1  XI -- 
J line location 

%ad 

24W 20 16 12 8 4w 0 BLKX 4E electrode no 12E 
1 I 

A A A h 
I 

A 
I 1 I I 

n A n L- 

500 500 500 

+ 
545 t 

+ + + 4 976 + + /q + + + f '  

574 482 + + + + + 580 570 641 

668 . 656 

/ooo 
+ + + + t e + + + 

+ + + + 4- + + + + + + 
+ 

P, (apparent resistivity) 
f I I I I I I I I.- ,: 

A A A h A h A A h A 

;7, 0.5 

*' + y0*50*7 + 0.6 + 0.7 i + 0.6 0.8 + 0.6 + ' O * d  + : 
0.8 0.8 01.7 

+ * +  /I;*\+ + 6. + + + i + 
14.0 + + + + + + + + + + 

?lo FE Frequency effect 
t I I I I I I I 1- 

h A A h A h h h h A 

+ 

+ 4 

0.8 + 

+ '  

w o y 3  

0.8 
+ + 1, 

+ + 

/.GI I 

/*O' 

0.7 + + 

- +  + + 

+ 

0.5 
t 

+ 
1. e . 4  

i 9 9 + + + t- + 

(M.F.), Metal Factor 
continued from sheet-on sheet- 

SML FLD WORKSHCET I I  j n a  



' I :  

, I  1 



INDUCED POLARIZATION SURVEY 
Geoscience hcorporuted 

199 BENT STREET,CAHBRIDOE,MASS,02141 
date 

ZENITH I & II loco tion line location 
frequencies 3 a.-cps 3 map ref. 

line no. dipolo Iongth 400 

r' 

80 N 
oparatorr bearing 

I 

12E . 16 20 BLKP 24E 1 14W BLKI  10 6 2 electrode no 2 E 
II I 1 

A A A h A n A A A A 
I 

+ 
+ 5uo + + + + + + + + + 

+ + + .  + + + + + 4c + + 
pd (apparent resistivity) 

f I I I I I t I 1- 
h h A h h A A h A A 

'--. 
0.5 * \  

+ !g 0.7 + 0.5 + . + 0.5 0.5 + \  0.6 + Oe7 + 'u J 

ulblv' 

0.5 + + IF + + 0.7 0.6 0.6 0.6 + 9 9 + 9 .  + 

+ 
+ 

+ + 

+ + + + 
+ + 

+ + + 

+ + + 
+ 

VO FE Frequency effect - 
r I I 1 I I I I - 

h h A A h h h h h A 

5 . J  
L 

+ 

/ +  + \  

2.0 /.5 /* 0 /. 0 

+' + + +// 

3.4 3.3 2.4 3.7 //by . 1;' 1 0.5 
t 

3.4 // 1.1 1.0 + 
+ + + + + + I +  

(M.F.), Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcofpo fuied 

199 BeNT STREET,CAMBRIDOE ,MASS,02141 
\ date 

location 
frequencies 3 8 -3 cps map ref. 
dipote length 400' line no. . 8 0 N  
o p wa to r s 

rut' line location ZENITH I &JI 

beoring 
38 electrode no 46E 10 E 14 18 22 26 B L K I  30 34 
I 

A 
I 

A A A h n A A - I 1 

500 500 

482 430 402 38 I 
+ + + 

#- + + 4 
425 

56 I 
4 

553 610 + + 
543 768 

+ 9 + 4 + 

9 

+ + 

.I. + 

+ + 

+ 

+ 

I 

+ 4- +500 + + '  
+ + + 4 

'a (apparent resistivity) 

r I I I I I I I - 
A h h h h A h A h A 

+ + + * ' +  9 + + + + 
+ * + + + + + + 4 + 

70 FE fhquency effect 

I I I I I I t I - 
A h A h h h h A A A 

+ 1.8 + 

+ 

2.0 l.3"w + 

I .3 + + 

+ + 9 + + + 

4- + + + + + 

2.10 5.0 

k6 y+ + ,t4 
+ '?. . + 

+ + 

(M.F.)cL Metal Factor 
continued from sheet-on sheet- 

SML FLD VORKSMLLT 

* 
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INDUCED POL ARlZATlO 
Geoscience hcorporoted 

199 BeNT STREET,CAMBRIDGE ,MQSS,02141 
date 

ZENITH L & I C  loco tion 
'. 

4- 1 line location 
frequencies 3 8 *3 CPS map ref. - 
dipole length 400' line no. 80 N 
opota to r 8 beoring I 

50E 54 58 62 66 '70 E electrode no 
I 

n A A A h n -- 
I670 I630 I450 + + f + '  + + 

+ + 4. + . I  I265 + + 4- 

+ + 
+ + 4 

# $ .  -4. + + '  + + + + + . 
+ + + + + + + + + + 4 

4 (apparent resistivity) 
r I I I I I I I - 

A . A  A A h A A A h A 

/. 5 

$j 1.2 + (9 + 1.2 

1.2 + + + 

+ + + + + 
+ '  * -f 

+ 
+ + + 

9 + + + + + + + + 

+ + + + + + + + + + 

O/O F E  Frequency effect 

I I I I I I I I - 
h A A \ ,  A A A A A A A 

/.5 ' 

I .5 + \  + 

+ \ 

/. 0 
I .4 
+ .  

0.8 
+ Y + 

I .o 
+ + + + + 

+ 
t 

+ 
+ 

I .o * + + + + 

+ + + f + + 
-2, 

-4. i + + '  + + + 9 * 4 

(M. F.ItL Metal Factor 
continued trom sheet-on sheet- 

SML Pbb WORKSHEIST ,, i s m  
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INDUCED POLARIZATION SURVEY 
Geoscience hcorpo ruted 

199 BeNT STREET,~AWBRIDOf,MASS,02141 
date 

loco tion line location 
frequencies 3 6~ -3 cps map ref. 
dipole length 400’ line no. 40N 
opwotorr bearing 

ZENITH 11 J’ 

20w 16 12 8 4 0 4 8 electrode no 16E 
I 

A A A n A - I 
A 

I 
A 

I n I 

590 20c 

+966 // 
4 

A + + 

648 * + ,070 + + 
844 800 +, :4 

595 + + + 4 4 

+ /OiU + + + + t + 

+ + + 9 + 4 + + + + + 

P, (apparent resistivity) 
t I I I I I I I - 

A h A A A A A A h A 

‘3 /. 0 

0.6 0.8 
i + .2 1 .o I 4 ,2 I 4 .2 1 . 1  1.0 + \ 0+.9 , I .o y/‘” 0.8 0.6 + + I .o + 

i 

+ + + 4 + + + + + + + 

+ + a +  + + + + + 

4 + + + + + + + i + 
P 

$9 

% FE Frequency effect 

+ 

4 

f I I I I I I I - 
A A A h A h A A . A  A 

1.8 
2.1 + y2** 1.I + I + 

I .4 + /k2 + + 

I. + 

/. 0 i’ 0 I .4 + 3.4 + 
+,(288 3.7 + + 

+ + + + + 

continued from sheet-on sheet- 
(M. F.Ia, Metal Factor 
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' I  

INDUCED POLARIZATION SURVEY 
Geoscience Incorpomted 

199 BeNT SfREET,~AM~RIDGE,MASS,O2i4l 
date ZENITH II: location 

4' frequencies 8L *3 cpt map ref. 

. opwatorr bearing 

20E 24 28 32 36E electrode no 

,---, 
line location 

dipole length 400 ' line no. 40 N 

I 
A h A A A 

I I I n A A - I 

200 /OO 

+ + f a  + 
500 199 329 + + + * + + + + 

, +  ' +  + e + + + 

+ + 

+ 

+ + 

+ 

i 

+ 9 + + + 4 + + + + + 

(apparent resistivity) 
f I I I I I I I - 

h h h h A h h A A h 

0.4 0.7 0.6 0.9 + + + :  + + + + + + + W d  

0.4 0.6 i 

+ + '  + + + + + + + + 

t' 9 4 + + + + + + + 
+ 9 + + + + + + + + 

YO F E Frequency effect 
r I I 1 I I I I - 

h h h h A h h A A A 

+ 

4.6 + 
2.0 ' + 

2.6 . 
+ '  

+ 
+ + 

+ 

+ 

+ + 

+ + t 

+ + 
+ + . +  + + + .(. + + 9 

-, 
i + + + + + + + + *rpjdj + + 

(M.F.), Metol Factor 
continued from sheet-on sheet- 

SML FLO WfbRKSH8ET ,, 
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INDUCED POLARIZATION SURVEY 
Geoscience hco/poru&d 

199 BENT STREET,CAMBRIDOE ,MASS,02141 
date 

r 
location - line location 

frequencies B *3 cps map ref. - 
opwatoro bearing .- 

r- \ ZENITH II: 

dipole Iongth 400' line) no. - 48 N 

20w 16 12 8 4 0 4 8 electrode no 16E 
I I I I 

A h A A h 
I I 

n 
280 280 

+ 

+ + + + ' +  + 

+ 

+ ,t + + 
(opparmt resistivity) 

t I I 1 I I I-- 
A A h A A A .  h A A A 

r-) 
w d  0.9 069 0,5 0.6 0.6 0.6 0.8 0.6 0.7 0.9 

+ + + + 4 4 ,  + + 4- + 
0.7 0.5 0.8 0.9 + + .  + + + st + + + + 9.8 

+ .  ' +  + + + + 4 4 + + 
+ + 9 + + + + + + + '  + 

% FE Frequency effect 
I I I f I I I I - 

A A A h A h h h A n 
A 

. ._  

1.6 



NO. .......... 2.2..3.f?+ ? ; J  . ........................................... 
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INDUCED ' POLARIZATION SU 

-. 
". 

20 

Geosciems Incorporated 
I99 BENT STREET,CAMBRIDOE ,MASS,02141 

date 
location - 
line no. - 48 N 

ZENITH 4:' line location 
frequencies 3 9 93 cpr map ret. 
dipole length 400 
oporatorr bearing .I 

24 28 32 36 40 E e lectrode no 
I I I I I 1 I 1 

A A A A A n A A - 
L 

221 34 I 426 
+ + + + + + + + + 

-500 
+ + /5 i8  + . _  + + .  + + + 296 

+ + 

+ + + 

+ e + 

+ + + + + 

+ + 4. + + 4 

P, (apparent resistivity) 
t I I I I I 1 I - 

A A .  A ,  A h h h h h A 
', . 

'*$"' 0.8 + 0.6 0.7 0.6 + + + + + + + 
0.8 0.9 + + + .b " +  + 4- + 

+ + + + + + + + 
+ + + + + + 4- + 

+ 

+ 
+ 

+ .I 

+ + 
+ + 

% FE Frequency effect 
r I I I 1 I I I - 

A h h h h h h A A A 

2 
, I  

+ t + + + + / 1.4 
5 
\ 3.7 2.7 2.0 

4- & 

continued from sheet-on sheet- 

+ 

+ '  

.L .I 

.+ 3 4 + 

(M.F.),s Metal Factor 

. .  
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INDUCED POLARIZATION SURVEY 
Geoscience dncorporufed 

199 BENT STR EET,CAYBRIDGE ,MASS,02141 
date 

location - line location 
frequencies 3 a *3 cps map ref. - 
dipole length 400' line no. - 56 N 

ZENITH 3I 
I 

Operatow bearing .I 
8 electrode no 16E 20w 16 12 8 4 0 4 

A A A A A 
I I n n A 

I 
A 

1 
A 

+ 

110 + 

200 /oo \ 

13 I 164 \ + *I. + 3. 

4 + + + + + e + 

9 .  + + + 4- + + + + + + 

p0 (apparent resistivity) 
1 I I I I I I I 1- 

A h A A A A h A A A 

k3 0.7 + 0.5 + 0.5 0.5 + + + 

+ 0.8 0.5  0.8 + + + + + + 

+ + + + + + + + '  + 

I .  

1.1 + 

' /.5 + 

+ 

+ + + + + + .+ + 

% FE Frequency effect 

1 I I 1 I I I I I 
A A A h A h h A A 

5 5 
5 

+ 

'*1 

d, /: 6 + 9 + 

continued from sheet-on shest- 
a$MC CLP W O R K W f E T  ,, la- 

I 

(M.F.), Metal Factor 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporcufed 

199 BENT STREET,CAMBRIDOE ,MASS,02141 

\ date 
’ line location location - 

line no. - 56 N 

ZENITH IC c. 

frequencies p -3 cps map ref. 
dipolo length 400 
opclrarorcl bearing - 

I I 
20E 24 28 32 36 40E electrode no 

I I I 
A h h 

I 
A 

I 
A n A A - I 

310 . 354 
+ + + + + + + + f 

+ + + ‘  + + + i 

+ ” $. + i + + + + + t 

+ 0 + + + 4 + + + 4 + 

pd (apparent resistivity) 
r I I I I I B I - 

A .  h h h h A A h A A 

i 

0 .5  0.8 0 ;I 4‘ 
+ + + + + + + t 

0.8 
+ , + ’  d. & + 

\ 0.9 + + a 
+ > +  + 4 

/. 0 

+ + + + 

+ + 
. .  

’+ 

+ 
+ 

+ 

+ 
+ + 

+ + 

+ + .+  

YO FE Frequency effect 
r I 1 I I 1 I I - 

h A A h A A A A A h 

/.O. 
- /.5 

1.1  
+ t Yk8 1;4 (!+j 1.4 + + + + + 

4 + + + + . +  + + + i 

9 + + + + + + + + + 

+ t t 

(M,F,la, Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLAWlZATlON SURVEY 
Geoscience hcorporuted 

199 BeNT STREET,~AMBRIDOE1MASS,0214I 
date 

location - p\ ZENITH '3T line location 
frequencies 

opwoto t 8 bearing 

8 O3 cpr mop ref. 
w- 

* dipolo length 400' line no. 6 4 N  

4 0 W  36 32 28 24 20 16 12 electrode no 4w 
I I I 

A A A 
I 

A 
I 

A 
1 I n n 

I 
A- 

200 2QO 

150 173 162 + 154 + ' i l l u  4- 
I37 + + + + 

294 212 
152 + + (222, + + 180 

+\+ + + + 200 + 

+ 263L, + + -  

9 * +  ' +  + + 

+ + 6 .  + 6 + + + 4- + 

P, (apparent resistivity) 
t I I I I I -- 

A A ,  h h h A A A A A 

'-\* ,5 

0.8 + 0.7 + *' 0.8 + 
2.2 - 1.5 + + 9 

+ + .  + + + + 
+ + .  + + 4 + + + + + -. 

O/O F E  Frequency effect 
f I I I I I I I - 

h A A A A h h A A h 
.5 IO 

\ 5; 5 \ \  
3 .O 4.0 \ 6.8 9.0 . \ 9 7  I \  a n \  + + + Ib 

+ 

- .- + 

+ 

+ 

\TU 

+ 
+ 8i2 \ + 

5 
\ 

+ y& 
+ lo t . 

+ 4 + + + 4- + + + 

(M. F.ll3 Metol Factor 
continued from sheet-on sheet- 

t FLD WORKSHEET ,, lam 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporuted 

199 BeNT STREET,CAMBRIDGE ,MASS,02141 
date 

location - 
frequencies 3 8 -3  cps map ref. - 
dipolo length 400' line no. ,§4N, 
0prrotor8 bearing .I 

d .  '1 line location ZENITH 3I 

28 electrode no 36p 0 4E a 12 16 20 24 
A 

I 
A 

I 
A A h n n A 

I I I 
n h 

1 I7 + 
118 ' + 

3 17 + 270 
4 

119 14 3- + + 337 + 308 + 370 + 

+ 

345 + 627 

+ 
+ 163 + '  + 360 + 539 + .  + 7 36 + 

f + + + 

+ + + 

+ 

+ 

+ + + + 

+ + + + + + 

pd (appairent resistivity) 
f I I I I I I 1 I 

A A A A h A A . A  h 

.5 !. 0 w-,J 
0.8 p+ \ 0.7 

+ 
0.8 + 9 

* +  

O+. 7 + + + + 
/* 0 + * + + + + + + + 

+ I + + + + + + 9 + 

OIO FE Frequency effect 
I I I I I I I 1 - 

h A A h A h A A h A 

2.0 
1 5 5 

4.7 + +. 
4 .? + + 

+ 3.8 3.9 2 .7  + + + 
I .9 2 . 0  . 0-9 5 

$ 

+ + + +' + + ,  + 
+ 

+ 

+ + + + + + '  

(M.F.ItI Metal Factor 
continued from sheet-on sheet- 

SML CLD UOWRkbBEFT 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorpomted 

199 8eNr STR EET,CAYBRIDGE ,fflASS,02141 
date 

location. 9wL line location ZENITH 3I 
frequencies 3 8 03 cps map ref. 
dipolr length 400' tine no. 64 N 
opwato r 8 * bearing 

40E 44 48 52 56 60 64 6 8 ~  electrode no 
I 

A A A 
I I 

A 
I 

A 
I 

n -- 
qoo 500 \ 

' /ooo 

735 1308 + + + + + 
4 + + + + 4 1600 + 

4 + + + + + + + + 

+ 9 + + + + 4 + + + + 

(apparent resistivity) 
t I I I I I -- 

A h A A A h A h A . A  

.) ' I/.O 
"-) 

, +  + + + 
+ + + + 4 

+ 
0.9 

0.7 0.8 0.9 + + + uou" 0.8 + 
0.6 ' 0.9 + + + . +  + 

+ + + .+ + 4- + + 4 + 
+ + + 4 + + + + + + + 

9'0 FE Frequency effect 
t I 1 1 I I I I - 

h h h h h h h A h h 

+ t I + .5 1.5 1 . 1  4 1 . 1  + I *3 k2'*(€3 0.56 0.54 + ' + + 

+ +~ + + + -  + + + + 9 

+ 9 + 4 + + + + + + 
+ + + 1 

*i + + + 

(M. F.Idl Metal factor 
continued trom sheet- on sheet- 

* 
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INDUCED POLAWIZATIO SURVEY 
Geoscience . /ncot=porded 

199 BeNT STR EET,CAMBRIDGE ,MASS,02141 
dote 

location - line location ZENITH IT 
frequencies 3 EI - 3  cps map ref. - 
dipolo Iongth 400' line no. - 68 N 
opara tor8 bearing 

'"d 

32 E 36 40 44 48 52 56 60 electrolde no 68E 
I I I 

A A A 
I I 

A h 
I 

A -- 
/ooo ~ 

1130 518 - 
+ + + 561 920 

+ + + 966 743 
+ + + 

. +  1410 + + 

+ *- + e +  + * +  + + + + 500 ~ 

+ 

+ + + + + 4c + + + + + 

P, (opport'tnt resistivity) 
f I I I I I I I 1- 

A * A  A A A A A A A A 
*5 /*o 
. I  /:0 *5  

0.7 + 

+ 

+ 

+ 

+ 

+ 

0.6 0.6 + + + 

+ + + .b 

+ 

4. 

+ 
+ 

+ 
+ 

+ 4- + 9 + .  9 + + + + + 

TO FE Flrequency effect 
f I I I I I I I 1- 

A A h h h h A A A A 

.5 

0.35 
+ + + + 

0.93 0.35 
+ + + + + + 

+ + + + + + + + 
+ 

. 
+ + JuuI*y 1 + + + + + + + 4. ' 

(M. f.)a Metal Factor 
continued from sheet-on sheet- 

g*qtf% PL6 WQWKSHELT ,, 
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iNUUCED POLARIZATION SURVEY 
Geoscience /ncotporafd 

199 8CNT STREET,CAMBRIDOE ,MASS,02141 
date 

location line location 
frequencies 3 -3 cps map ref. 
dip010 Iongth 4oo line no. 72 N 
opwato ro bearing 

/”\ ZENITH II 
W 

68W 64 60 56 52 48 40 electrode no 32w 
I 

A 
I 

A 
I i I 

A A A n L- 
&9Q 322 277 455 /;. 

+ + .  + 
24 I + 349 + 680 \+ 

5 9 8  970 

531 
9 + + 

+ + + 

+ 

+ 4 + + + + + + + 

+ + + + . +  + + + + + 
P, (apparent resistivity) 

r I I I I I -A- 
A A ’ A  A A A A h A . A  

+ 

+ 

+ + + + i + + 
.+ + + + + + + + + 

+ 

O/O FE Frequency effect  
t I I I I I I I - 

5 
A A h A - A  h h h A A 

+ 

+ 
, 

+ + + + + + t 

+ + + + + + 

+ 

(M. f . 1 1 ~  Meta l  factor 
continued trom sheet-on sheet- 

SML, fL0  * I  1-a 





INDUCED POLA JZATlOM SURVEY 
Geoscience Incorporoted 

199 BENT STREET,CAMBRIDGE ,MASS,02141 
date 

location - 
frequencies 8 -3  cps map ref. .) 
dipolo Iongth 400' line no. . 72N 
Op W 0 10 l'8 bearing , 

ZENITH II - 
w line location 

2aw 24 20 16 12 0 0 electrode no 8 E 
I I 

A h A 
I I 

A A 
I 

1208 200 

187 + 152 I54 ' + + '  + 
200 

138 112 119 105 \ 274 + + + + + 

+ + + + + + 

I37 
4- + I29 

*k + \. + 

+ "+ + + 

+ + *c + 4- 

+ 

P, (apparimt resistivity) 

+ .I- + + +. + + + + + + 

?le FE Frequency sffect 
r I I I I .  I I I 1- 

h A A h h A A A A h 

5 
. *  

+ 

6.7 k6 + 

5.3 5.2 5.9 8 ,O 7. I 5.9 ' 

4 4 + + pJ 5.9 + + 
7.4 + + , +  8.8 + 6.1 + + c1;\+ ' ,  7,, 4b 8 

+ + + + + + /O + + + + 

+ + + + + + + + + 

(M. F6Ia Metal Factor 
continued from sheet-on sheet- 

SML. FLD WORKSHEET .. A - 
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INDUCED POLARlZABlO SURVEY 
Geoscience Incorporoted 

199 BENT STREET,CAMBRlDGE ,WASS,02141 
date 

location . 4, line location ZENITH IC 
frequencies 3 B 03 cps map ref.. 
dipole length 400' line no. . 72 N 
epwatot8 bearing 

12E 16 20 24 28 32 36 40 electrode no 4 8 ~  
I 

A 
I I L I 

A A A h n -- I 

500 500 500 
' 796 

,7;6\ 286 + 4+03 \ 676 + b/ ?$8 658 + + 
+ 72.5 + 434 + + 416 a + 527 

f 

f 4- + + + + + + 

+ + + + + + + + + + + 

+ + 

c 

P, (apparent resistivity) 
t I I I I I -- 

? .5 

h h h h h h h A A h 

/--- 

0.8 + 0.8 I .o 0.6 0.5 + 046 

0.6 

0 .? + 

+ 0 + + 
/j + + + 

% @ .  $:J + 0.7 + 

/>a) + + 

+ + + + 1.0 I* f + + + /+O 

+ + + + +. + + + + + Y 

YO FE Frequency effect 
I I I I I I I I - 

A A A h A h A h h h 

3.4 + + 

2.0 

i 1 .? + 

+ + 

I ,4 + 

+ 

2.0 

+ r + 

Ot74 
+ 

4 + 

+ 

0.61 0.91 I .o 
+ i , 5  f-----+\ 
/ + + 

/. 0 
+ + 

(M. F.I0 Metal Factor 
continued trom sheet-on sheet- 
SML FkB WBWKSHEET .. * - - 
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INDUCED POLARIZATION SURVEY 
Geoscience /ncorporuted 

L 199 BENT STREET,CARIBRIDGE,MnSS,O2I4l 
date 

location - line location ZENITH E 
B O3 cps map ref. .- frequencies 

dipolr Irngth 400' line no. i 7 2 N .  
epwatorr bearing - 

52E 56 60 64 68 E electrode no 

w' 

I 
A 

I 
A A n -- I 

A 
I 

A 
I 

'000 2000 2000 yy+y + + + + 

+ + + ' 4  + 89 i 2300 

+ + + + + + + 

+ 

+ 

+ 

+ 9 

+ + 
+ +' 

+ + + + + + + + + + + 

P, (apparent resistivity) 
t I I I I I -- 

h h h h h h A A h h 

r--.. 
\ 

+ + + 0.9 0 . 8  - +  + k d  0.9 + 
0.9 i .o + + + + + + + 

' +  + + + + + 

+ .  + + + + + + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ + 
+ 

+ 

VO FE Frequency effect 
r I I 1 1 I I I L- 

h h h h h h A A h A , 

'5  d 5  

+ t 

+ + + .  
1.0 024\ty + + 

+ + 

+ '  + + + + + 

+ + + + + t + + + + 
/7 

+ + + + + 4 + + + 

(M, F.)o Metal Factor 
continued trom sheet-on sheet- 

SML FLD WORKSHEET ,, la* 
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INDUCED POLA SU'RVEY 
Geoscience /ncorpoi*ufed 

199 NT STR EE7,CAYBRI DGE ,,MASS,02141 
date 

loco tion ZENITH E line location 
83 cps map ref. 

dipole length 400' line no. ,L 
ogcrotore bearing 

/- 

frequencies -8 3 uclr' 

32W 28 24 20 16 12 . 4 ~  electrode no 4E 
A h A A A 

i 

200 

138 119 I 09 107 I14 + + + + + 
182 . + 

120 
4- + + + I82 223 171 + + + + 

+ + + 4. 9 + + + 
+ i:' + 

+ + + + + + + + + 9 

p0 (apparent resistivity) 
t I I I I I I I - 

A h A A . A  h h A A A 

I ' * 5  2.0 

1.1  /? 1;7 - + + + 
1.7- I .7 

+ + I + + 
1.9 

+ + 

+ + + + + d. + +2.0 + \ 4- 

9 + + 4 + 9 + + + + + 
4 

TO F E  Frequency effect 
r I I 1 I I -- 

h. A A A A A A A h A 

+ 

"2 
w. I 

5 7.3 7.7 8 7.7 ' ' + + + + + 
7.6 + + 9.9 + +/-:\+ 

/O 
+ + + -  + + + 

+ + + + + + 

6.3 + 

+ + + + 

+ % ' * +  .i' + t 

continued trom sheet-on sheet--, 
SML FLD WORKSHEET II lPrn 





INDUCED POLARIZATION SU 
Geoscience /ncorpolrc~tt3d 

199 8eNT STREET,CAMBRIDGE ,MASS,02141 
date 

location 
frequencies s O 3  cps map ref. 
dipotr trngth. 4-00’ tine no. 76 N 
opotatotr bearing 

G - 1  tine tocation ZENITH IC 

8E 12 16 20 24 ’ 28 3 2  36 electrode no 4 4 ~  
I I I 

A h 
I I 

A A h n -- I 

412 . 846 862 541 . 323 438 698 740 506 687 
f + + + + + 

576 816 

+ + 4 4 

+ + + 428 . 643 542 + + + + + + + 

+ 4. 

+ + 

* 
+ + 

4 + + ’  + + 

+ + 4- + + 

P, (apparent resistivity) 
t I I I I I -- 

h h h h A h h h h A 

c /. 5 ,I .  0 ,5 

+ 0.4 + 

+ 
+ 

i .2 
+ 9 + 

+ + + + + ‘;r + + 5+ 
2 .o 

+ + + f + + + + + + 

YO F E Frequency effect 
t i I I I I I I - 

A h h h h h h A h A 
.5 

0.79 0.73 
, +  + 

5 

0.86 + + + 

t m  .5 
5 

0.79 0.73 
, +  + 

2.2 0.86 + + + 

+ + + + + 2.0 + + + - i  + t 

+ + * + + + + p + + 
i 3 ,  

I (M.f.11~ Metal Factor 
continued from sheet-on sheet- 

SML FLD WORKSHEET .. * - - 





INDUCED POLARIZATION SURVEY 
Geoscience hcorporuied 

199 BeNT STWEET,CAMBRIDGE ,,MASS,02141 
date 

loco t ion line location ZENITH E 
frsquencirr 6 *3 cpr map ret 
dipole length 400' line no. 7 6 N  
oporatotr bearing 

48 E 52 56 60 64 68E electrode no 
I I I 

A A 
I 

A h A 
I 1 n -- 

1'010 ' 1570 1400 2460 ' 
f 4 + + + + + *. 

+ + + '  + + + 4300 '+ 

+ f + + "+ I + + + '  + 

+ 

+ 

+ + + + + + + + + + 
P, (apparent resistivity) 

f I I I I I -- 
A h h h h h h A A . A  

1.2 
+ + + /'l 1.1  + I .o + + + + 

+ + + + .  + + + + + . 
+ + + + + + + + + + 

+ + + ' +  + + + + .  + + 

O/O FE Frequency effect 
t I I f I I -- 

A A A h A h h h A A 

0 .5  0.64 0679 0.49 
+ + + + + + + 

0.23 +/fq + + + + + + + + 

+ + + + + + + + + + /<  

+ + + + + 

(M. F.)= Metal Factor 
continued from sheet-on sheet- 

SML FLD WORKSHISET ,, jsa 
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Geoscience hcorpofivted 
199 BENT STREET,CAMBRIDGE ,t~ASS,02141 

date .-. 
location - tine location ZENITH E 
map ref.. 

dipole length 4oo line no. . 80N 
~ p v a t o r r  bearing . 

A A 

frequencies .I-..I--- 3 9- 03 W S  
hu*.y/ 

38 electret- - -  
54 50 46 42 I 66W 62 5 8  

A A A n A 
I 

A - 
/UQQ 5QQ 

I4 2 + 
+ 

+ + 
+ 

400 
+ 

+ ' 1380 + 1340 1290 8 ,,to\\ 5 50 466 + + 289 

+ + + + \ +  + 
+ 

+ + + . +  e + 4- 

4. + + + + + + + + + 

I 
Jw no 3 0 W  

I -- 

t 

+ 

(opparemt resistivity) 

I I I I I I 

.5 

t I I I 
A h A A 

A A A A A -  
A 

1 

.- % , >  

w +  + 
/ 

0.9 0.8 A -  + + 

+ + + + + + J. + + + 

?LO F E  Frequency effect 

r I I I I .. I I I 
I 

I I '  

A h A A A A A A h A 

1 

+ 

/* 0 

0.65 0.62 0.73 0.44'\ I. + + + + + + 
A. 0.82 0.83 / 1 . u  

+ + \  4. + + T 

+ + + + + + + 

+ 
4 

+ + + + + 

I 

+ + + , 

continued from sheet-on shed- 
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INDUCED POLAWIZAT18 SURVEY 
Geoscience hcorporuted 

199 BeNT STREET,CAMBRIDGE ,MASS,02141 
date 

WLi *') line location ZENITH IE location 
frequencies 3 4 -3 cps map ref. 
dipole length 400 line no. 80 N 
opotatotr bearing e 

26W 22 18 14 10 6 2w 2 electrode no IOE 
I I I 

A A 
I 

A n --- A 
I 

A 
I 

200 151 I56 I47 145 136 154 31 I + + + + + G" 185 + + + f 

+ 106 + + 163 ' + 19 I 186 137' + + + 4 + + . 
, 

+ e 9 + 4- + + + + + 
. +  + + 9 + + + 4- + + 4 

P, (apparent resistivity) 
f '  I I I I I --- 

A h A . A  A A h h A . A  

,-\ 2.0 / .5  5.0 

2+. 1 t . 2  

:3. I + . +  I 

+ + + 

I .o 
4.0 \ie 1.0 + + 

1.3 + * 2'4\ + * -  1;7, . + 

+ 
3.4 

+ + + d. + + 

+ + + 4 + + + + + + + 

7'0 F E  iFrequency effect 
t I I I I I -- 

A A h A ' A  h h h A A 

20 70 /O 

6;9y(/+ . i+' 4 

6.8 + 18 13 & 6;7 64 
+ + + 

18 12 8.0 + + + + 4 

I 

+ + + + 

+ + + '  4 

+ \ +  + + + + ,  + 

+ + + + + 

(M. F.)tl Metal Factor 
continued from sheet-on sheet- 
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NO.,, .*;2 ... ... %*.3..$ .. P.J”?. ............................................. 



INDUCED ' PBLARIZATIO SURVEY 
Geoscience /ncutporvft3d 

199 BENT STREET,CAMBRIDGE ,MASS,02141 
date 

location 
fraquencies 3 a -3 cps map re t  
dipole length 400' line no. L 
opwator8 bearing 

(*- , line location ZENITH 31 
lurr: 

' 14E 18 22 26 30 34 30 42 electirode no. 50E 
I I I I I 

A A A A h n -- I 

948 ?76\7 /ooo 

707 
4. t 

71 4 460 + + + 
500 

+ + + + + 

500 /ooo 500 

u 5 8 4  + 548 f 

990 + - +  

' +  + + + 

43 + 
38 5 + 

+ 

+ + + + + + + + + + 

.., . 
P, (apparent resistivity) 

f I I I I I -- 
A A A,  A h h A h A A 

2.0 1.0 
\ /.5 \ 

3i3 \six + O+.* 

\\ 

0.8 + 0 .7 + 
3.0 1.3 +x 0.8 + + 

\ + + \ +  + + i + + + 
+ + + + + + .  + + + + 

% FE Frequency effect 
t I 1 I I I I I - 

A -. h A h ' A  h A h A h 

:5 . -  

I .  2.7 1.3 

I 

0.98 0.75 + y, 
+ ,  

0.87 + + 

0.53 
+ a  

\+ + f + 

i + + + + '  + 
. . .  

(M. Ela Metal Factor 
continued from sheet-on sheet- 

SML FL6 WORKSHEET ,. t --' 



'i ~ NO. *I..... A.&.3..*5 MAP .................................... * ......* 



INDUCED POLA 
Geoscience hcorporuted 

199 BeNT STREET,CAMBRIDGE ,R(ASS,02141 
dote 

loco tion 
map ref. 
line no. 8011 
bearing 

ZENITH IT 
line location - - 

CPS 
frequencies s & .3 

dipole length 400' 
~ p w o t o t r  

54E 5a 62 66 70 74 70 8 2  electrode no 9 0 ~  
n A A h h n A A - I 

,2000 
1240. 1780 1080 

2130 

+ + + 

+ 
+ + + + 

+ 4- + + + 

+ + + 

+ + + 4- + .1 

P, (oppaimt resistivity) 

+ + 

+ + + + + 

t I I I I I I I - 
h A A , A  A A A h A . A  

\ 0.7 0.9 0.6 

I .2 
9 + + + 9 + \ +  

+ + + + + I + 
\ 

+ /.o + + + + + + + + 
+ ,  + + + + i 

?4 F E  Frequency effect 

+ + + + + 

r I I I I I I I I I I 

A h h A A A A A h A 

0.51 0.56 
+ + + + 

0.56 + + ,  + + + + 

+ + + +F -'5 

0.56 + 

+ 
"1 d. f 

+ + + + 4 

+ + + + 

+ + + + + 
+ + + + t 

. +  

(M,F,),l Metal Factor 
continued from sheet-on she6t- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporufed 

199 B t  Nl SlREEl,CAMBBIDGE,MASS,02141 
date 

location 
frequencies 3 8 -3 cps map ref. 
dipole length 400' line no. 84 N 
epwa to r 8 bearing 

7 line location ZENITH IC 
%Id.+- 

26W 22 18 14 IO 6 2w 2~ electrode no 10~ 
I 

A 
I 

A 
I I I I 

A A A h n A - 
I68 I46 I3 2 143 4- 2m - 

/+++/302,2 

+ + + + 

/ + \ +  
141 161 + + + + 

500 
+ 4. + + + .b + + + d. 

+ + + + t + + + + + + 

P, (apparent resistivity) 
f I I I I I I I - 

A A A A A A A A A A 

2.0 

k 8  2;5 "k2 $9 r l  
1 

I .' 

+ 3.2 + 
2 -3 2.6 2.0 3 .O 4.3 + + + e t  + + + + + 4.3 + 

+ + + + 4- ' +  i + + + 
+ + + 9 + + + + + + 

O/O FE Frequency effect 
t I I 1 I I I I - 

A A A h A h A h A A 

+ 19 do 
16 

+ + + 

+ + 

/O 
12 + 

I 

+ 

6.3 
f 

20 

27 
+ '  

9 ' +  + + * +  

t + + 9 + + 

(M. F.I0 Metal Factor 
continued from sheet-on sheet- 
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NO. ........ a.a..(a..f p.t.: P ............................................ 



INDUCED POLA OZATOON su 
Geoscience hcorporoted 

199 BENT STREET,CAMBRIDGE ,MASS,02141 
date 

wL line location ZENITH .E location 
frequencies 3 &, O 3  CPS map ref. 
dipole length line no. 84 N 
epwatotr bearing 

14E 18 22  26 30 34 '30 42 electrode no 5 0 ~  
I I I 

A A h 
I 

A 
I 

A 
I I 

h n A- 

+ 

+ + 

+ :  + 

+ + + + 

+ + + 

+ 400Q + + 

+ + + + 

P, (apparent resistivity) 
t I i I I I I I - 

A h h h h h h A A * A  

2.0 .5 

0 9  + w\\'*\ + 
4. I 1.2 + + 

0.6 + e ~ 25' O4 8 0+.6 1:l - 
+ + + 1 

O e 7  + /I;'-- + + + t '  + + + 4- /.o + + + 

+ + + 9 '  + + + + + + 

% F E  Frequency effect 

1 I I I I I I I - 
A A A A h h h h A A 

+ + + + 4- + 

(M. F.Ia Metal Factor 
continued from sheet-on sheet- 
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INDUCED POLA 
Geosciences /ncorporuttxf 

199 BENT STREET16;AM1418f?lDGE ,MASS,02141 
date 

location - line location 
frequencies 3 8 03 cps map ref. - 
dipole length 400' line no. &N 
epwato r 8 bearing - 

ZENITH SI: c".. 

". 

54E 58  62 66 70 74 78 82 electrode no 9 0 ~  E 
A 

I 
A h A A 

I I I n A A A A 
I 

2000 
2000 I000 

I070 I770 1070- 1680 + + t + + 4 

+ + I010 4- I230 + + ' I560 + 2260 + 

+ 

+ + + + + + + 

+ + + + + + + 

+ 

+ 

+ + 

+ + 

P, (apparent resistivity) 
t I I I I .  I I I - 

' A  A h h A A A A A ' A  

>q 
-' 0.7 u5 0.7 0.7 + 0.5 ' +  1.0 'j O$';.i . + + 

+ 9 + 9 + ~+ + + . 
+ !+ + 4 + + + + + + 

+ + + + + + + + + + 

1 

% FE Frequency effect 
I I I 1 I I I I - 

A A A A h A A h A A 

.5 , .5 

0.65 0.65 
+ 4- + . 0.48 + e 0;,69 0.62 + + + 

2.6 

0.99 0.89 
+ + + ,45\ + + + + + .I 

0.44 

t 

+ * + + + + ? + + + 

(M, F.)& Metai Factor 
continued from sheet-on sheet- 
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INDUCED POLAWIZATIO 
Geoscience Incorporuftd 

199 0CNT STREET,CAMBRIDGE ,MASS,02141 
date 

location 
'& frequencies 3 6  ,S cpt mop ref. 

ZENITH JL line location 

dipole length 400' line no. 8 8 N  
upwa to r I bearing 

66aW 62 58 54 50 46 '4 2 38 electrode no 3ow 
I I I I 

A 
I 

A A 
I 

A A A A - I n I 

BQO 

27 I + 
526 + 

638 6 71 

524 
+ + 4 

+ + + + 

2 51 266 227 + + + 
+ + + I 

240 232 

+ + + + + \ + 4. + + + 

+ + + + + + 4 + + + + 

P, (apparent resistivity) 
r .  I I I I I 1 1 - 

h h h A h h A A . A  h 

0.9 0.6 .0 .5  " + 4 9 + 4 + + 

t + 9 + * + + 

+ + + + ,' + + + .  + + + 

2 .o + 

+ 

O/O FE Frequency effect 

1 I I I I I I I - 
h h A h A h A A .' h h 

+ 

+ ,  

I .4 + 

+ 

/. 0 

+ + 

) L O  

+ 

5 

9.1 + 

+ + 
--\ 

*. J + + + + + + 4@ + '  

. " ,  
(M.F.IGL Metal Factor 

continued from sheet-on sheet- 
SML FLD WORKSHLET ,, 
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INDUCED POLAWlZATlO 
Geoscience hcorpomted 

199 B e N t  STREET,CAMBRIDGE ,MASS,02141 
date 

ZENITH II location line location 
frequencies 3 B e 3  cps map ref. 
dipole length 400' line no. L 
apwato r 8 bearing 

/- 

we 

26W 22  18 14 10 6 2w 2 E  electrode no IOE 
I I I 

A A 
I 

A 
I 

A 
I 

A A - n I 
n 

I 

200 200 
2%8\+\+\+ 'oo /oo 1p 

94.4 + 
500. \ + + + + 6. 

I25 + I38 + 
179 + + + 

< +  + 6. + I  + 6. + 

i 

+ + + ,  + + + + + + + 4 

P, (apparent resistivity) 

, t I I I I I I 1 - 
A * A  h A A A A A A . A  

(1 

2.6 3.2 3 .2  2 .o 2.9 2.6 + + + yprv 2.2 + 2 . O 2 W  9 2.3 9 + + + 
4.1 4.7 + + + 2*8 + +m + + + + 4 

2.5 

+ + + /. 5 2 + + 4- + 4- + + 

+ + + + + + + + + + 4 

o/o F E  Frequency effect 
r I I I I I I I - 

A .* A A A A h A h A A 

'/O 
16 + 

14 + 

+ 

/88JI + + 

18 + 9 

+ + 

+ ' +  

16 12 
+ t 

+ + 

+ + + 

(M.F.),, Metal Factor 
continued ?tom sheet-on sheet- 

SML FLD WORKSHEET ,, l ee  



h i . n NO. ......-. 2.2.3.g ..... < l * l / . * i "  ............................................ 

, I1 !U 



INDUCED POLARIZATION SU 
Geoscience /ncotporotgd 

199 BENT STREET,CAktERIDOE,MASS,0214I 
date . 

ZENITH SI location 
.. 

4pe**/ line location - - 
frequencies 3 8 -3  cps map ref. 
dipole length 400' line no. 8 8 N  
opwarott beoring 

14E 18 22 26 30 34 38 42 electrode no 5 0 ~  
I I I 

A A A A A h A A L- 
2000 500 500 /ooo 500: 500 

86 + 4 
603 + 9Y\\, 9?/+ I?/ 

+ 1200 592  + + 

4- 4. + + + + + + + 
+ + + +' + + + + + + + 

P, (apparent resistivity 
t I I 1 I I I I L- 

A A h h h A h h A A . _  .. .. .. I. .. .. .- .. 

3.3 + 

+ 

+ 

0.7 + 

0.6 + 

+ 

/. \I;\ 0 /. \I;\ 0 

t 

/* 0 

+ + 
+ + + + + + + + 4 + + 

r I I i I I I I 1- 
A A A h h h h h h A 

'i 
w.1 + 

3.4 + 

+ 

+ 

+ 

1.6 + + 
3.4 + 

4*5 + lo + + 

+ + 

/ ,5  :\ + + 

+ + 

1.3 + 

+ 

/. 0 

0.93 0.89, + 
I .4 + 

+ + + 
, .  

(M. F.)= Metal Factor 

continued from sheet-on sheet- 
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NQ. ....... a...a..a..$ IVG'~P ............................................. 



INDUCED POLARIZATION SU 
Geoscience Ipcorpomfed t 

199 BeNT STREET,CSLMBRIDGE ,MASS,02141 
, dote * 

loco tion 
3 8 -3 cps map ref. 

line location ZENITH IL 
f requencies 
dipolo length 400' line no. 88N 
epora TO t 8 bearing 

w 

54E 58 62 66 70 74 78 8 2  electrode no 90E 
I I I 

A A A A 
I 

A 
I i I 

A 
I 

A n 

B O O  2000 5000 zoo0 
I500 

348 2 7 T  I140 + I360 + + 
+ + + + + e 

+ + + + + + + + 

+ + + * + + + + 1. + + 

+ 

+ + 

P, (apparent resistivity) 
t I I i i I I I 1- 

h h h A h h h h h A 

/* 5 \\y o.9y 
+ + + 

/* 5 \\)x 
+ 

I. 5 /. 0 /. y d  0 

,/. 5' + 

Y d  

+ 

I .5 + + . +  
+ + + 

+ + + + + 

+ + + .IC + + + + + + + 

70 FE Firequency effect  
t I I I I I I I 1- 

A h A h h h h h A h 

/. 0 .5 
\ 

0.70 
+ + 

.5 

0.49 

rn - - -  
' +  

i F  + 

* 
t 1 + 1.3 + + 

+ 

+ 

+ 

+ 

I /. 0 
+ + + + + + + + + 

+ + '  + + 

(hi. F.),, Metal  Factor 
continued from sheet-on sheet- 
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NO. ........ 2.2"iM. ... M k P  ............................................. 



INDUCED POLARIZATION SURVEY 
Geoscience hcorpomted 

199 Ben1 STREE1,CAMBRIDGE ,MASS,02141 
date 

ZENITH TI location - line location 
frequencies a cps map ref. 
dipole length 400' line no. - 92N 
opwotorr beoring 

--, 

4 

26W 2 2  18 14 10 6 2w 2E electrod@ no IOE 
I I I 

A h n A I-' 
I 

A 
I 

A 
I 

A 
I n I 

200 500 500 200 200 
I50 + 114 \ 254 251 

+ 
+ + + 

I88 + + 

+ + 4000 + + 

+ + + + + + + + + + + 
P, (apparent resistivity) 

r 1 I I I I I I 1- 
h A A A A A A h h A 

/.O 

+ +/. 5 + + + + + + 
+ + + + + 4- + + + + + 

J 

O/' F E Frequency effect 
r I I I I I I I 1- 

h h h h h h h h A h 

/O :$ l+6 $ 6 . 8 ,  

4- 

+ t + 

+ + + + + + + + + - 
w + + + + + + + '+ ' * '  + 

(M. F.Ia Metal Factor 
continued from sheet-on sheet- . 
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INDUCED POLARIZATION SURVEY 
Geoscience /ncorporot%d 

I99 8 NT STR E ET,CAM BRi DG E ,MASS, 02141 
date 

line location ZENITH E location 
frequencies p *3 cps map ret. 
dipole length 400 line no. - 92 N 

/ 

upclrato r s bearing 

14E 18 2 2  26 30 34 3a 42 electrode no 50E 
I I 1 I I I I I 

3QO /QUQ 
A h A A h h A A - 

5t70 I060 2000 500 

464 + 207 + 2il 9 8 : s  dGoOb’ 7 7  & 
1920 

+ + i / 5 : 8  + + + + *I. + + 608  333 

~+ 4. 9 ‘+ * + + + + + 

+ + 4, + + i + + *I. + t 

& (apparont resistivity) 

r I t I I I I I 1- 
A A ,  A h A A h h A A 

4.3 i 3.5 3ji\zo.7 + 

+ 

+ + + + 

I .2 3.5 
+ .  i 

1 .o 0.8 + + 0.8 0.9 
+ + 

4.5 + 0.9 + 
+ + 

+ 9 + 

t + + + + + 
5 

’ +  + + 9 + + ”  + + ’  + 

O/O F E  Frequency effect 

I I I i I I I I 
1- 

A h h A A A h h h A 

/D /o c I C  /. 5, 
5 
\ 

\ i- 
+ 

7.6/ 15 + 

+ 

+ + + + . +  + + + + 

f + + + * ‘+ + IF + + 

continued from sheet-on sheet- 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorpara fed 

199 BENT STREET,CAMBRIDGL,MASS,O2l4i 
date 

location 
frequencies 3 8 *3 cps map ref. 
dipole length 400' line no. 92N 
epcrrotor 8 bearing . 

ZENITH II , 
w. line location 

54E 58 62 66 70 74 78 82 electrode no 9 0 E  
I I I I I 1 I I 

A h h A h n A A- 

1080 II 70 I460 1800 2140 1230 856 91 2 + 9 + + f + + + 

+ 1160 + + 1700 . .  
1160 1440 . .  + + + + + + 

+ *, + + + + + + 

+ + 
+ 

+ 

+ + + + + + + + + + 

, P, (apparent resistivity) 

+ 

r I I I I I I I - 
A A A h A h h h h A 

F-) 1.0 

+ + 0.9 0.9 0.9 0.9 0.7 0 47 k d  '0 0,8 + + + + + + 
1. 0 -- 

+ 0.8 4 + )t"-"--+ + + + + 1 . 1  -1 . I  

+ +. + + + 

9 + 

+ 

+ 

+ + + + 
+ 4- + 

% FE Frequency effect 

. 

.. .. .. ,. .. ,. .. _ _  -. .. 

0 .82  0.-77 \Lii".... + 0!62 + 0.69 k, ,O+d 0.65 0.73 + 
+ 0.86 + + t' 0.69 + 4 + + + + 2 + *; . +  + 'r - ., 

+ 

+ + + + '+ + + + + 

+ + + + + '  + + + + 

t 

(M. F.)a Metal Factor 
continued from sheet-on sheet- 
SMb PLR WORKSHLLT s. 1 -- 





INDUCED POLARIZATION SURVEY 
Geoscience hcorporofmf 

199 BE N f  S f R  EET,CAMBRI DOE ,MASS,02141 
date 

ZENITH It location 4 line location 
frequencies 6 * 3  cps mop ref. 
dipolo length 400' 
upwa to r 8 bearing 

--? 

line no. .- 96 N 

66W 62 58 54 5 0  46 42 38 electrod@ no 3ow 
I I I I 1 I I I 

A h A A h h A A I- 

500 2QO 

3 51 323 

421 
263 & 293 + + 109 112 + + + .  + 

+ + ib + 368 I48 42 I + + + 9 

4 + + + + + + + 

.+ + + I  + + + + + a b  + + 
P, (apparent resistivity) 

r I I I I I I I 1- 
h h h h h A A A A A 

/,0 / .5 

, I . I  I .3 \ 1 - 5 1  

+ 
I. 0 \ 

+ 

+ + 

+ * 
+ + + + + + + 

+ + + '  + + a t  + 

+ 
+ 

O/O F E  Frequency effect 
t I I I I I I I - 

h h h A h h h h h A 
5.0 

+ 

+ + + 

+ + 

,/*;6 2.6 I .7 1.9 + + + 

+ + + 
* 9 + 

2 .o \.. + + 

. +  

+ t 

3.0 + 

*t * + t 

3.7 . 4.6 + t 

st 
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INDUCED POLARIZATION SURVEY 
Geoscience /ncorporut@d 

199 8eNl STREE1,CAMBRIDGE ,MASS,02141 
date 

ZENITH X location line location - - 
frequencies 8 cps map ref. 
dipole length 400' line no. 9 6 N  
epctatorr bearing 

26W 22 18 14 IO 6 2w 2~ electrode no IOE 

n A A A A n n n n n 

200 200 
282 483 492 464 175 \ 203 215 + 3 ' +yl$4 + ' +\ 318 .e 

+ ' +  + 
364. + 2 2 8  + + + 9 + 

+ e + + + + + + + 500 + 

+ + + I  + + + + + + + + 
P, (apparent resistivity) 

t I I I I I I I 1- 
h A A A h h A A A A 

' W d  

+ 

+ 

'/.U 

9 9 

+ + 

5.0 5.0 ..\ + + 

+ 

3 .O 4.2 

*;;;Oy 1 . 1  ;iy 2.7  + 2.4 + + + 

+ 4- 9 + + + 
+ + + + + + +, 

% F E  Frequency effect 
$ 

+ 

9 + 

+ 

2.0  ' + 
3 ,O + 

5.0 2.1 + 2.0 \+,yo 

t I I I I I I I t-' 
A h A A A A h A h A 

/:i6 

+ + + :+.. + + ! + 

%!A + + + + + 4 + + + + 
i I , . . >.. 

(M. F.la Metal Factor 
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INDUCED POLARIZATION SURVEY 
Geosciencs Incorporated 

199 BCNT SfREET,~AMBRlD~€,MASS,02141 
date 

loco tion line location 
frequencies 3 B *3 cps map ref. 
dipolo length 400' line no. 96 N 
bporatot8 bearing 

ZENITH JI .--- \ 

* 

14E 18 22 26 30 34 38 42 electrode no 5 0 ~  
I I 1 

A A 
I 

A 
I 

A A A - I n I 
n 

I 

358 359 + + 
. 276 

+ + 

500 

702 fll 954 593 539 + + + + + 308 + 
666 + + + + + 726 3oa 

+ f + + + '  + + + + /Ob0 

+ + + + +' + + + 4. + 4 

pd (apporent resistivity) 
t I I I I I I I - 

A h h A h A A A A A 

5.0 ?*O/.S 
I 

3.5 , ' 4.5 \ + w  + 
a -  ~n 
d .  J 

6.2 + 
1.0 + + + + + c+ -3 i 

/ 

. - -  
+ 9 +/ + 

+ + + + + + + + + + 
+ + + + + + + + + + 

'YO F E Frequency effect 
t I I I I I I I - 

h A h h A h h A A ,  A 

+ + 

d.., + 

20 

\ +  + / / N  I :  

+ + + ' '+ 

+ + + + + 

+ 
2.3 

+ + 

+ 

(M. F.),, Metal  Factor 
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INDUCED POLARIZATION SU 
Geoscieme hcorpomted 4 

199 BeNT STREET,CAMBRiOGE ,MASS,OPIQI 
date 

location 
ubrr/ frequencies 8 83 cps map ref. 

line no. ,i 

ZENITH E ,-- --, 
i fine location 

dipole length 400' 
opwa to t t~ bearing 

54E 50 62  66 70 74 78 8 2  electrode no 9 0 ~  
A 

I 
A 

I 
A A A h n A I- 

1 I 

' +  + 5 0 2  + 1760 I270 1220 IO 40 
4 + + + 960 1630 i36a + + + 

1670 + + + , +  I720 
4 

1380 + + + + + 
+ + '  

8 .  

+ 4 + + + .  + + + 

+ + + + + + + + + + + 
P, (apparent resistivity) 

t I I I I I I I L-, 
h A h h A A h A A A 

+ + 4 + + + + + + + 
+ + + ,  + + i + + + + + 

'YO FE Frequency effect 
f I 1 1 I I I .  1 I-' 

A A h A ' A  A h A h A 
I 

I / *  0 

Y 
+ 

0.8 0 ;I + + 
0.7 0-5  + + + 

+ + 

4- + + 

0.5 0.8 0.8 + + + 
0,7 

+ .  + + 

+ + + 

+ + + 

+ 

+ 

(M. F.IQ Metal Factor 

+ + + 
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INDUCED POLARIZATION SURVEY 
Geoscience hcorporufed 

199 BENT STREET,CAklBRIDGE ,MASS,02141 
date 

location line location 
frequencies 3 a * 3  cps map ref. 
dipole length 400' line no. 104N 
Opwa to r I, bearing 

ZENITH 4: 
w 

26W 22 18 14 10 6 2 2 electrode no 6E 
I I I 

A A A 
I 

A 
I 

A 
I I I n A n 

SQO PO0 

. .  400 + 244 9 259 + 418 + 
45+8 f i 8  .(. 4 : 5 1 8 5  + 

+ 247 392 440 + + 4 + + + 

+ 

+ + + ,+ . + + + I 
+ 200 + 

+ + 4 + + '  + + i- + 

+ 

+ 

9 

P, (opparmt resistivity) 
t I I I I I I I 1- 

h h h A h A A h A A 

'1 2.0 

0 . 5  + 0.4 Q 0.7 + 0.8 + 0.7 + 09/*ol.2 + k0 //?$ 
0.9 0.8 ' I .I + + i' 9 

/ 

+ t + + 

+ + 9). '+ 

+ /?' + 

+ + + + 

+ + + + 

+ 4 + + + + + 
YO FE Frequency effect 

t I I I I I i I - 
A A A h h h h h h A 

+ 

I. 5 2.0 I. 5 
-.I 

+ 4 + I + 

5 \ 
+ 
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INDUCED POLARIZATION SURVEY 
' Geoscience Incorporated 

199 BENT STREET,CAWBRIDOE,MASS,02141 
date 

line location ZENITH II location 
frequencies 6 *3 cps map ref. 
dipole length 4oo' line no. 104 ,N 
@potato t 8 bearing 

kmd 

IOE 14 18 2 2  26 30 34 3 8 ~  electrode no 
I I I I I I I I 

A A A A A A A h n 

200 566 580 
4 52 \ 185 \ 227 371 4 32 \ 508 671 \ 476 

+ '+ \ + -  
+ + \ 332 340 3 I5 

+ + + 
+ 

+ + + + + + + + + 

+ + + + + + + + + + 4 

< ,  P, (apparent resistivity) 
t I I I I I I I - 

A h h h A h A h A A 

2 /. 0 
\ /.5 \ 

2.2 3.0 + + 0.8 + I .o 

1 . 1  \ + 
+ + 

+ 4 
2 -6 + + + 

+ + ' +' + + + + + + + 

9 + + + + + + + + + 4 

VO FE Frequency effect 

I r I I I I I I I - 
A A h A h h h h h A 

2 5 
'5 

\ 7.0 kJ 4- 
+ \  

I .7 6.5\2$6 + \ i . 5  + * +  
9.7 10 

7.0 

+ + 

+ 
t' 

4 

i 

0.8 \ \ 1.7 ' + + + + 
b ' i  + + 

+ + + + + + + f + + 
+ + + + + + 

I 

(M. F.Itz Metal Factor 
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Statement of Qualifications of Personnel  not 

Regis tered as Professional Engineers in 

Brit ish Columbia 
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HOWARD S .  LAHMAN 

Senior Geophysicist 

Education: B. S . ,  Geology, Massachusetts Institute of 
Technology 

Since joining Geoscience in 1964, Mr.  Lahman has had 

wide experience in all e lectr ical  prospecting methods, especially 

deep crus ta l  resist ivity,  induced polarization, and Magneto- 

te l lur ics  (both analog and digital systems) .  

has experience i n  field work, data reduction, and data interpre-  

tation. He a l so  has field experience in other techniques of geo- 

physical exploration, such as gravity surveys,  and has wor:ked 

In these areas Ine 

i n  equipment production and maintenance. 



. .  

1 

HOWARD S. LAHMAN 

Electr ical  Proper t ies  of Basement Rock f r o m  Deep Resistivity 
Measurements (April 1968), 49th Annual Meeting of AGU, (.with 
Arnold Orange and Keeva Vozoff). 

Detailed Gravity Results on Iron Formation, Tibito, Colom'bia, 
S. A. (1966), in  preparation for  Corporacion Minera Colombiana, 
(with Keeva Vozoff). . 

Induced Polarization as a Geophysical Method (1966),  Geoscience 
Publication, (with Keeva Vozoff). 

Deep Resistivity Results f r o m  D. C. Ground Tes t s  at Hoover Dam 
(1965), Air F o r c e  Contract AF19(628)-2351, Scientific Report  
No. 6, (with Keeva Vozoff). 

Deep Resistivity Results f r o m  Six Pre-Cambr ian  Areas  of the 
Western U. S. (1965), Air F o r c e  Contract AF19(628)-2351, Sci- 
entific Report  No. 7, (with Arnold Orange and Keeva VozofJI). 

Deep Resistivity Investigations in the Continental United StaAes 
(1965), Air F o r c e  Contract No. AF19(628)-2351, Scientific Report  
No. 8, (Final  Report) (with Arnold Orange and Keeva Vozoff). 

Deep Resistivity Results f r o m  North Carolina, Virginia, Penn- 
sylvania, Wisconsin, and Missouri  (1964), Air F o r c e  Contract 
AF19(628)-2351, Scientific Report  No. 5 (with Philip Nelson). 

Guide fo r  Plotting, Manipulation, and Interpretation of Pole-Dipole 
and Dipole-Dipole Master  Curves (1964), Geoscience Bulletin. 



GEORGE RYAN 

GeoDhvs ica l  Technician 

Geophysical Experience: 

Geoscience, Inc. Cambridge, Mass.  

1965 - present.  

Duties - George Ryan has  operated on various geophysical 

field crews:  resist ivity;  magneto-tellurics;  electromagnetics; 

ground magnetometers ;  and induced polarization. He has  ha.d 

field experience throughout the continental United States and the 

Ivory Coast. In addition to  field responsibil i t ies,  he has  both 

constructed and repa i red  geophysical equipment. 
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