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Geophysical survey within areas 1 and 3 of the "Nov" Group of claims 
indicates that areas of chargeable material may exist at various 
depths below surface. 

Chargeable material in area 3 is believed to be graphitic, whereas in 
area 1 may be due to graphite or sulphides. 

Magnetic survey data available indicate that unless suspected 
subcropping volcanic rocks are acidic, than either phyllite or some 
other nun-magnet ic sediment under1 ies the surveyed port ions of Lines 
2+00 N, 8+00 and 2+00 S in area I. Magnetic survey on Line 4+00 S 
hints at mcwe niagnet ic smbcrop, such as volcanics at 1275 W. 

Before additional exploration is undertaken, the depth and type of 
glacial overburden should be determined in order to verify the 
assumptions of shallow depth to bedrock and hard bouldery 
non-conductive till. When verification is complete various I.P. 
anomalies should be tested for economic mineralization. 

Rlthough I. F1. anc~mal ies i r ~  area 1 coincident with geochemical 
anomalies are high priority, purely geophysical parameters promote 
drill hc~les at Line 2+08 N-station 1175 W, Line 8+00-station 1075 W 
and Line 2+00 S-st at ions 1458 W and 1400 W. 

Eulldl~zer or back-hoe work is recommended fctr test inq the shallow 
ant2mal~~us zones in the phyllites within Orea 3. 

additional induced polarization survey should be considered if 
results from subsurface explurat ion are encouraging. Magnet ic 

i 
I 

cctverage t c ~  the so~ith ctf Line 4+80 8 is recommended to t e ~ t  for rncrre 1 
magnetic rock such as v~~lcanics. 



2. INTRODUCTION 

2.1 Physiography 

The NOV Group of claims is situated approximately 1121 km. by road 
northeast of Likely, British Columbia and about 2 km. east of 
Poquette Lake. Rccess to the clairns was by four wheel drive trucks 
on maintained logging roads and on unniaintained old logging roads. 
It was necessary, due to heavy snow cover, to have an old logging 
road graded by local contractors befor-e access using four wheel drive 
truck was possible to "Rrea 1" of Nov 1 claim. Two four wheel drive 
trucks were used by survey personnel for the combined geophysical 
survey. 

Topography in Nov 1 claim was gently rolling to flat with cover 
ranging from logged-off ar-eas with slash and windfall, to forested 
areas. 

Topography in Nov 2 claim survey area was moderate to steep towards 
Spanish Creek. Sortie outcrop of phyllites and less glacial overburden 
are found in Rrea 2 of Nov 2 claim. 

2.2 Geology and Mineral izat ion 

0 detailed discussion of geology is not within the scope of t h i s  
ge~phy~ical report. Various samples of float found within the area 
were used to predict possible subcrop rock types. Phyllite 
metasediments were found in Nov 2 claim and are believed, by this 
writer, to be widespread. any volcanic rock overlying the phyllites 
in the area of geophysical coverage within Nov 1 would have to be 
acidic and/or thin according tu magnetic profiles. 

G ~ l d  mineralization reported in a similar geologic situation to the 
south plus gold, silver arid copper geochemical anornal ies in the NOV 
Group of claims indicates that the property has economic potential 
and should be adequately explored below glacial cover. 

The objectives of the survey were as followso . 
1. - to discover areas of disseminated graphite or sulphides which 
rnay be the source of silver, copper and gold geochemical anornalieo 
2. - to determine if volcanic rocks may subcrop in the survey area as 
predicted from volcanic float discovered nearby 
3. - to out line a suspected volcanic-metasodiment contact in the 
vicinity of stations 300 W to 500 W on most lines 
4. - to provide locations for drilling or trenching to test the 
subsurface for economic mineralization 
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magnetic survey program was undertaken to fulfill the stated 
object ives. 

2.5 Previous Work 

R geuchemical survey and geological mapping program was carried out 
during the months of Rugust and September, 1983. The geochemical 
survey outlined various geochemically anomalous areas. Those 
pertinent to this report were silver-copper anomalies in Rrea 1 and 
gold anomalies in Qrea 3. 

R phatogeological study of the region was completed in June 1984 to 
predict the approximate depth of glacial overburden. The study 
indicated that glacial debris was probably of the order of 2 to 3 
meters deep in the area covered by the present geophysical survey. 

3. SURVEY SPECIFICfiTIONS 

3.1 Survey Parameters 

3 Survey 1 ines were cut and chained about one year earlier. Second 
growth, windfall, missing or buried station tags and deep snow cover 
slc~wed survey product ion. In some cases parts of 1 ines were 
difficult to follow and had to be re-chained before induced 
polarization survey. 

Survey lines were spaced at 200 meter intervals with data stations 
located 25 meters apart. Portions of Lines 12+00 S and 14+00 S were 
surveyed using I. P. and VLF EM methods. Port ions of Lines 2+00 N, 
0+08 and 2+00 S were surveyed using I.P., VLF EM arid magnetic 
methods. Magnetic measurements were taken on a portion of Line 4+00 
S as well. 

The following geophysical coverage was obtained during the survey? 

Induced Polarization Survey - 2.725 km. 
VLF Electromagnet ic Survey - 5.25 km. 
Total Field Magnetic Survey - 3.75 km. 
3.2 Equipment Parameters 

Induced Polarization Survey 
- frequency mode - 0.3125 Hz and 5.0 Hz 
- dipole-dipole array 
- electrode spacings a=25 meters, n=l to 6 
- field measurements - Percent Frequency Effect - voltage across receiver electrodes ... 4 



VLF Electromagnetic Survey 
- transmitting stations - Seattle, Washington - Flnnapol is, Maryland 
- in-phase (di p-ang le) and out-of-phase (quadrature) components 
measured in percent 

- direct ion faced - westerly and southerly 
Magnetic Survey 
- measured total magnetic field 
- magnetic variations controlled by magnetic base station recording 
every 30 seconds 

- instrument accuracy +/- 1 gamma 
- station repeatability +/- 3 gammas 

3.3 Equipment Specif icat ions 

- see Flppendix I 1  

4. DFlTR CRLCULRTIONS FIND PRESENTRTION 

Induced polarizations readings were used to calculate apparent 
resistivity and metal factor. These values were then plotted in 
pseudo-section form (Figures #4 to #7)  for interpretation. Rnomalous 
regions were plotted on "Geophysical Ircterpretat ion Map", Figure #3. 

No calculations or corrections were applied to the VLF EM data. Fl11 
data were plotted ccn profile form under I. P. pseudosect ions and were 
used as as aide for interpretat ion. 

Total field magnetic readings were individually corrected for 
variations in the earth's magnetic field using magnetic base station 
values recorded at the same time. The effects of changes in magnetic 
content of operat or9 s clothing was control led by re-occupying 
operator field base station during the survey. 

5. DISCUSSION OF RESULTS 

FA11 induced polarization results showed relatively high Percent 
Frequency Effect (PFE) values and low apparent resist ivi ty values. 
In some regions noise prevented PFE readings, mainly for larger "nu 
spacings. 

Corrected total field magnetic readings showed, in most cases, 1 itt le 
local magnetic relief. FI slight increase in total field toward the 
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northeast due to regional magnetic variations with latitude is 
evident on Lines 0+00 and 2+00 N. Line 4+00 S showed a magnetic low 
of appr-oximately 40 gammas in the vicinity of station 1275 W. 

VLF EM data vary from inactive to very active. In some cases VLF EM 
conductors coincide with areas of low resistivity and high PFE. 

Limited geophysical coverage due to time constraints and widely 
spaced 1 ines (200 meters) prevents meaningful correlat ion of data 
frurn line to line. Thus interpolation of trends between lines will 

n not be emphasized. 

ki Rrea 3 was surveyed first. Excessive noise and a limited time to 
obtain geophysical results prompted a move to the primary area of 
interest, Qrea 1, on the second survey day. 

6. CONCLUSIONS 

6. 1 Genera 1 

R lack of specific knowledge regarding glacial overburden depth and 
type of subcrop in the regions surveyed plus a limited amount of 
survey coverage confines the present interpretation to conclusions 
based on major assumptions. 

The overlapping range of resistivity values for glacial sediments, 
clay, a1 1 uvium and consol idated 5ed imentary rocks such as slates, 
shales, sandstones, 1 imestones, etc. plus the known presence of 
glacial debris overlying carbonaceous sedimentary rocks provides for 
two possible conclusions from gec~physical data obtained during the 
present survey. 

The first and simplest conclusion is based on the assumption that the 
glacial overburden is deep (greater than 75 meters) in all areas and 
that the anomalous induced polarization and resistivity results 
represent subsurface areas of chargeable wet clay or clay with sand 
and silt. This conclusion is supported by the flat magnetic 
expression on Lines 2+00 N, 0+00 and 2+00 S , which suggests that 
bedrc~ck may be deeply buried. The clay material would then account 
for VLF EM anomalies and explain the somewhat active (noisy) VLF EM 
profiles on some parts of the survey lines. 

R second conclusion must be considered when taking into account the 
photogeological study carried out over the claimed area by Thurber 
Consultants Ltd. in June, 1984. The study indicates that in areas 
coverd by the present survey program, the depth of glacial t i l l ,  
described as "probably hard and bouldery", varies from less than 2 



$&-' m e t e r s t o l o c a l l y d e e p e r t h a n 3 m e t e r s .  CIssumingthat theglacial 
sediment depth est imates by Thurber Consultants are of the correct 
order of magnitude and that the t i l l  is rocky and relatively 
non-conduct ive, the writer concludes that induced polar i zat ion and 
VLF EM anomalies have been produced mainly by chargeable and 
conductive material within bedrock. The reported presence of 
outcropping bedrock in Rrea 3, combined with similar "active" 

n geophysical data in Qrea 3, support the conclusion. 
U 

Magnetic data lead to ar~ additional conclusion. Since the majority 
of volcanic rocks generally have high magnetic susceptibilites, 
whereas most red imentary rocks show low magnet ic suscept i bi 1 ites, the 
flat magnetic response observed on Lines 2+00 N, 0+00 and 2+00 S, 
suggests that on these 1 ines, sediment ary rather than vc~lcanic rocks 
subcrop in the area covered by the present geophysical surveys. It 
is concluded that unless suspected volcanic rocks are acidic and thus 
non-magnetic, then either the same phyllite found in Qrea 3 continues 
into Rrea 1 or some other non-magnetic sediment, such as limestone, 
underlies the surveyed portions of Lines 2+00 N, 0+00 and 2+00 S. 

6.2 Qrea 3 

Phyllite outcrop between lines 12+00 S and 14+00 S and relatively 
steep topography, indicate probable shallow overburden. Thus the 
I.P. data are believed to result from the phyllite bedrock. Low 
resistivity values with corresponding high PFE readings (and 
therefore high metal factor (MF)  values) from within the phyllites 
(moderate to deep), suggest a concentrat ion of disseminated graphite 
below most of the 1 imited amount clf I. P. coverage obtained. VLF EM 
activity is also believed to be caused by conductivity within the 
phyll ites. Sorne overburden masking on Line! lE!+00 S may have 
suppressed the VLF EM response in the region of I.P. coverage. 

6. 3 Rrea 1 

It is probable that in this area also, disseminated graphite within 
phyllites of other chargeable material such as sulphides within 
di f ferer~t sedimentary rocks, have produced the low resist ivi ty and 
high PFE values observed in the I. P. data. VLF EM anonlalies are 
believed, again to reflect near surface bedrock conductivity 
associated with the chargeable material possibly with some masking 
and weak anomal ies result ing f ram conduct ive overburden such as 
swamp. 

Survey Line 2+00 N shows two regions of anomalous Metal Factor (high 
chargeability along with low resisitivity). The strong wide 
anomalous zone, from approximately 1300 W to the end of coverage at 
1075 W, corresponds with activity on the VLF EM profiles and probably 
represents a change in rock type from more resistive rock southwest 
of 1300 W to less resistive rock, possibly containing graphite or 



sulphides to the northeast. VLF EM profiles on Line 2+00 N suggest 
that this less resistive rock could extend ta about 400 W where VLF 
EM activity abruptly ceases. 

Survey Line 0+00 shows two regions of anomalous metal factor values. 
The zone between stations 950 W and 1175 W appears to be deep 
(greater than 50 meters), whereas the anomalies between 1400 W and 
1625 W range from shallow to deep. Flll are attributed to 
carbonaceous or other chargeable material such as sulphides within 
bedrock. Shallow I. P. anonial ie5 are evident on VLF EM profiles, 
wh i le the deep zone was not detected by the VLF method. 

Survey Line 2+00 S apain show5 I.P. and VLF EM anomalies similar to 
those an other lines. IYI this case, VLF EM profiles indicate near 
surface conduct ive material throughout most of the geophysical 
coverage. I. P. anomalies are again believed to be caused by 
graphitic or sulphide material of various depths. 

When applying VLF EM and magnetic data to address objective #3, it 
appears that a contact of some kind may occur at 400 S on Line 2+00 
N. However, magnet ic data suggest, as stated earlier, that no 
volcanic rock exists unless it is acidic and nun-magnetic. 

Magnetic survey on Line 4+00 S discovered a 45 gamma magnetic low at 
station 1275 W. This suggests that either a large magnetic boulder or 
a "firtger" of magnetic rock, possibly vcrlcanic, rtiay underly this 
locat ion. Objectives #2 thus niay be partly satisfied, however more 
magnetic data towards the south is necessary to confirm the presence 
of more magnet ic rock such as volcanics. 

7. RECOMMENDQTIONS 

The depth and type o f  glacial overburden should be determined in 
areas of anomalous I.P. response. If overburden is found to be deep 
(75 meters or more) and contain much clay material, then the 
cunclusians based on major assumptions of shallow and non-conductive 
overburden must be treated with skept isism. In that case, when the 
type and depth of overburden are known, a new exploration approach 
should be established before any additional exploration money is 
spent. 

If bedrock is reached within the range of depths predicted by Thurber 
Consultants, Ltd., then the I. P. anomalies shown should be tested to 
confirm their cause and determine if they represent economic 
mineralization. 

Rr~ornalies-which fall_within~~oochemically anomalous areas are 
obviously top priority for follow-up. From a geophysical standpoint, 



the writer feels that the priorities for drilling should be at Line 
2+00 N station 1175 W (to a depth of approximately 50 meters), Line 
@+a0 station 1075 W (to a depth of at least 75 meters) and Line 2+00 
S st at ions 1450 W and 1400 W (to depths of about 75 meters and 50 
meters respect ively) . 
Exploration of Orea 3 should take the form of bulldozer or back-hoe 
work in areas of the I.P. survey and shallow overburden in order to 
uncover probable near surface carbonaceous phyllites and test for 
economi c mineral i zat ion. 

If results from subsurface exploration are encouraging, then 
additional induced polarization survey should be considered on the 
property. Odd i t ional magnetic coverage is recommended t o test for 
additional magnetic anomalies towards the south of Line 4+88 S in 
area 1. 
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COST STATEMENT 

For Geophysical Survey Work Conducted on the "NOV" Group Mineral Claims 
(Nov 1, Nov 2, Sun Fraction) 

ON BEHALF OF 

APEX ENERGY CORP. 

1. COST BREAKDOWN 

1.1 Contract Survey Cost - $1200.00 per day - includes: 
- personnel 
- equipment rental 
- transportation costs and vehicle rental 
- food 
- accommodation 

1.2 Cost of Survey - 6 survey days x $1200.00 per day - 

1 . 3  Cost of Mobilization-Demobilization - flat rate - 

1.4 Cost of Interpretation and Report - flat rate - 

TOTAL COST 

2 .  LOGISTICS BREAKDOWN 

2 . 1  Personnel 
Name Residence . Position - 

E.R. Rockel Richmond, British Columbia Consulting Geophysicist 
T.R. Matich Surrey, British Columbia Geophysicist 
R.K. Nishimura Edmonton, Alberta Geophysicist 
G.J. McPherson Surrey, British Columbia Geophysical Operator 
T.A. Gustafson New Denver, British Columbia Geophysical Operator 
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Cost Statement continued 

2.2 Equipment 
Phoenix IPV-1 frequency induced polarization receiver 
Phoenix IPT-1 frequency induced polarization transmitter 
Phoenix MG-1 induced polarization motor generator 
Geonics EM-16 VLF electromagnetic LORAN receiver 
Geometrics (Exploranium) G-816 total field magnetometer 
Geometrics (Exploranium) G-856 total field magnetometer base station system 
four Radio Shack walkie talk.tes 
two Hewlett Packard 41-CV programable calculators 
one Hewlett Packard thermal printer 
Chevrolet Blazer 4 wheel drive truck 
GMC Suburban 4 wheel drive truck 

2.3 Surveys 
- Induced Polarization Survey 

- frequency mode 
- dipole dipole array 
- electrode spacing - 25 meters 
- I I ~ I I  spacings - n=l to n=6 inclusive 

- VLF Electromagnetic Survey - stations used - primary - Seattle 
- secondary (test) - Annapolis 

- direction faced - westerly 
- Magnetic Survey 

- total field measurements - gammas 
- readings individually corrected for variations in the 
earth's magnetic field using base station values 

2.4 Dates 
I - Mobilization November 15, 1984 - Survey November 16 to November 21, 1984 inclusive 

- Demobilization November 22, 1984 

I - Interpretation and report - Nov./Dec., 1984 to be submitted 
within 30 days. 



EQUIPMENT SPECIFICQTIONS 



PHOENIX INDUCED POLARIZATION 

RECEIVER MODEL I P V l  

1.1 SPECIFICATIONS 

Inpu t  Impedance : 2 Megohms 

S e n s i t i v i t y  : 100 micro-Volt t o  10 Vol t  i n  5 ranges .  
Below 100 micro-Volt t h e  f requency  
e f f e c t  and v o l t a g e  r e a d i n g  accuracy  
becomes less due t o  n o i s e  and d i a l  e r r o r .  

Ins t rument  n o i s e  : - + .2% on 100 micro-Volt l e v e l  
+ . l% on h ighe r  v o l t a g e  l e v e l s  - 

Opera t ing  f r e q u e n c i e s  : + DC; . I 5 6  Hz; .313 Hz; 1.25 Hz; 2 .5  Hz I 
- 
and 5 .0  Hz. 

+ DC; . I 25  Hz; .25 Hz; 1 .0  Hz; 2.0 Hz - 
and 4.0 Hz o p t i o n a l l y  a v a i l a b l e .  

Frequency s e l e c t  i on  : Via channel  s e l e c t o r  swi tch  on f r o n t  
pane l  t o  s e l e c t  F1 o r  F2. 
F1 and F2 a r e  programmable i n s i d e  t h e  
r e c e i v e r  and have i d e n t i c a l  s e l e c t i o n  

50-60 Hz F i l t e r s  

3d Harmonic F i l t e r  

T e l l u r i c  F i l t e r  

SP Cance l l i ng  

Mode of  Opera t ing  

Meter D i a l  

range .  I 

For each o p e r a t i n g  f requency  t h e  
a t t e n u a t i o n  i s  a t  l e a s t  12 dB per  oc tave .  

12 dB per  o c t a v e  below .125 Hz. k 

Manual v i a  a c a n c e l l i n g  c o n t r o l  which has  
3 ranges ;  approx. + 5 mV; + 50 mV; + 500 mV. 
On AC t h e  i n i t i a l  % i s  cance l l ed  b y  pushing 
a bu t ton .  

The s i g n a l  i s  ampl i f i ed ;  The l e v e l  is  
manually a d j u s t e d  by a po ten t iometer  u n t i l  
it is  bhe same ampl i tude  a s  a r e f e r e n c e  
v o l t a g e .  The a t t e n u a t o r  and t h e  po ten t iometer  
i n d i c a t e  t h e  i n p u t  v o l t a g e .  The meter 
used f o r  n u l l i n g  a l s o  i n d i c a t e s  t h e  
f requency  e f f e c t .  

Graduated -5% t o  + 20% F.E. 
The p o l a r i t y  assumed is  based on F1 a s  
t h e  low frequency.  



1.1 SPECIFICATIONS - (continued) 

Damping ; A f a s t  mode f o r  v o l t a g e  l e v e l  adjustment 
and a  damped mode f o r  t h e  F.E. reading ,  
which may be  augmented by a  cont inuously 
v a r i a b l e  damping. 

: On t h e  s tandard  damped mode t o  .2% of Reading response  
100% s i g n a l  w i t h i n  30 s e c .  i 

I 
B a t t e r y  Voltage : 1 2 V t o 2 7 V  

B a t t e r y  Drain : 4.5mA 

B a t t e r y  type  

Temperature 
S e n s i t i v i t y  

C a l i b r a t i o n  

: Not c r i t i c a l .  Standard 9V t r a n s i s t o r  
r a d i o  b a t t e r i e s  a r e  s a t i s f a c t o r y  i n  most 
ca ses .  

Temperature Range 

I n p u t  P r o t e c t  i on  

: Less than  . l% per  degree  C f o r  t h e  vo l t age  
l e v e l  and n e g l i b g i b l e  f o r  t h e  frequency 
e f f e c t  reading .  

: An i n t e r n a l  .05 ohm + 1% r e s i s t o r  a l lows  
p r e c i s e  c a l i b r a t i o n  -df t h e  system under 
a l l  cond i t i ons .  

Dimens.ions 

Weight 

Case 

Manufacturer: 
PHOENIX GEOPHYSICS LIMITED 
200 Yorkland Blvd. 
Willowdale, Ontario 
M2J 1 R 5  

Operat ion - 4 0 ' ~  t o  +60°C ambient. 

The input  c i r c u i t s  a r e  p ro t ec t ed  wi th  
v o l t a g e  p r o t e c t i o n  devices .  Prolonged 
exposure t o  exces s ive  v o l t a g e  w i l l  gause  a  
10.000 ohm f u s e  r e s i s t o r  t o  burn ou t .  

1Q cm x  1 3  cm x  22 cm. i n c l .  l i d .  

1.1 Kg. ( i nc lud ing  l i d ,  b a t t e r i e s  and 
ca r ry ing  s t r a p )  

Non-conduc t i v e  p l a s t i c  . I 
1 



SPECIFICATIONS 

Frequency Domain 

Time Domain 

Ammeter Ranges 

Meter Display 

Current Regulation 

-3 Protection 

-4 J 

Output Voltage 

Output Current 

Output Power 

Input Power 

Current Regulation 

Operating Temperature 

Thermal Protection 

PHOENIX INDUCED POLARIZATION 

TRANSMITTER MODEL IPT - 1 

: DC, .078, .156, .313, 1.25, 2.5 and 5.0 Hz. 

: 1.6 sec+, 1.6 sec off, 1.6 sec-, 1.6 sec off. 
simultaneous transmission mode; 

- .313 and 5.0 Hz. standard 

: 30 mA, 100 mA, 300 mA, lA, 3A and 10A 
full scale 

: A meter function switch selects the display 
of current level, regulation status, input 
frequency, output voltage, control voltage 
and line voltage. 

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

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

Dimensions 

Weight 

75V, 150V, 300V, 600V and 1200V. 

2KW with MG-2 motor generator 

Three phase, 400 Hz (350 to 1000 Hz) 
60V (50V to 80V) standard 

Achieved by feedback to the alternator 
of the motor generator unit. 

-40 deg. C to +60 deg. C. 

Thermostat turns off at 65 deg. C and 
turns back on at 55 deg. C internal 
temperature. 

20 x 40 x 55 cm. 

17 kilograms 



PHOENIX INDUCED POLARIZATION 

MG - 2 MOTOR GENERATOR 

Used with IPT-1 transmitter 

Output Power : 2KVA at 400 Hz. 

Engine Type : 4 cycle Briggs and Stratton 

Engine Size 

Dimensions 

Weight 

: 5 HP at 3600 rpm. 

: 4 O x 4 5 x 6 0 c m .  

: 34 kilograms 

Manufacturer: 
PHOENIX GEOPHYSICS LIMITED 
200 Yorkland Blvd. 
Willowdale, Ontario 



GEONICS LIMITED 
VLF EM 16 

Source o f  Primary F i  e l  d: VLF t r a n s m i t t i n g  s t a t i o n s  

T ransmi t t i ng  S t a t i  ons Used: Any des i red  s t a t i o n  frequency can be suppl i e d  
w i t h  t h e  i ns t rumen t  i n  t h e  form o f  p l u g - i n  tun ing  
u n i t s .  Two t u n i n g  u n i t s  can be plugged i n  a t  one 
time. A s w i t c h  s e l e c t s  e i t h e r  s t a t i o n .  I 

Opera ti ng Frequency Range: About 15-25 Hz 

Parameters Measured: (1 )  The v e r t i c a l  in-phase component ( tangent  o f  
the t i lt ang le  o f  t h e  p o l a r i z a t i o n  e l l i p s o i d ) .  
( 2 )  The v e r t i c a l  out-of-phase (quadrature)  com- 
ponent ( t h e  s h o r t  a x i s  o f  the  p o l a r i z a t i o n  e l l  i p -  
soi  d  compa r e d  t o  t h e  1 ong a x i s ) .  

Method o f  Reading: 

Scale Range: 

Readabil i t y :  

In-phase f rom a mechanical i n c l  inometer and quad- 
r a t u r e  f rom a c a l i b r a t e d  d i a l .  N u l l i n g  by audio 
tone. 

In-phase a1 50%; quadrature +40% 
I 

Reading Time: 10-40 seconds depending on s igna l  s t reng th  

Operat ing Temperature Range: -40 t o  50" C. 

Operat ing c o n t r o l s :  ON-OFF swi tch,  b a t t e r y  t e s t i n g  push but ton ,  
s t a t i o n  se lec to r ,  swi tch,  vo l  ume c o n t r o l  , quad- 
ra tu re ,  d i a l  +40%, i n c l  inometer d i a l  +150% 

Power Supply: 

Dimensions: 

Weight: 

6 s i z e  AA ( p e n l i g h t )  a1 ka l  i n e  c e l l s .  L i f e  about 
200 hours 

42 x 14 x 9 cm (16 x 5.5 x  3.5 i n )  

1.6 kg (3.5 l b s )  

Ins t rument  Suppl ied With: Monotonic speaker, c a r r y i n g  case, manual o f  
operat ion, 3 s t a t i o n  s e l e c t o r  p l u g - i n  tun ing  
uni  t s  ( a d d i t i o n a l  f requenc ies  a r e  op t i ona l  ) , 
s e t  o f  b a t t e r i e s  

Shi pp i  ng Weight : 

Name and Address o f  
Manufacturer :  Geonics L i m i t e d  

1745 Meyerside Dr i ve /Un i t  8 
M i  ssissauga , Onta r io  
L5T 1C5 



Sensitivity: 

Range : 

Tuning : 

Gradient Tolerance: 

Sampling Rate : 

Output : 

Power Requirements: 

Temperature Range: 

Accuracy (Total Field): 

Sensor: 

MODEL G-816 

PORTABLE PROTON MAGNETOMETER 

Size: 

Weight : 

fl gamma throughout range 

20,000 to 90,000 gammas (worldwide) 

Multi-position switch with signal amplitude 
indicator light on display 

Exceeds 800 gammaslft 

Manual pushbutton, one reading each 6 seconds 

5 digit numeric display with readout directly 
in gammas 

Twelve self-contained 1.5 volt "D" cell 
universally available flashlight-type batteries. 
Charge state or replacement signified by 
flashing indicator light on display. 

Console and sensor: -400 to +850c 

Battery pack: O0 to +50°C (limited use to 
-15'~; lower temperature 
battery belt operation - 
optional) 

'1 gamma through O0 to f50°c temperature range 

High signal, noise cancelling, interchangeably 
mounted on separate staff or attached to back 
pack 

Console: 3.5 x 7 x 11 inches (9 x 18 x 28 cm) 
Sensor: 3.5 x 5 inches (9 x 13 cm) 
Staff: 1 inch diameter x 8 ft. length 

(3 cm x 2.5 m) 

EG-& G- Canada 
Exploranium/Geometrics Division 
Unit #1 
640 Hardwick Road 
Bolton, Ontario LOP 1AO 

Console (wlbatteries):' 5.51bs. 2.8kgs. 
Sensor and signal cable: 4.01bs. 1.8kgs. 
Aluminum staff: 2.01bs. 0.9kgs. 

Total Weight 11.51bs. 5.2kgs. 



MODEL G-856 

Display 

Resolution 

Accuracy 

Clock 

Tuning 

Gradient 
Tolerance 

Cycle Time 

Manual Read 

Self-cycle 

Memory 

Output 

Inputs 

Special 
Functions 

PROTON PRECESSION MEMORY MAGNETOMETER 

Six digit display of magnetic field to resolution of 0.1 
gamma or time to nearest second. Additional three-digit 
display of station or day of year. 

Typically 0.1 gamma in average conditions. May degrade 
to lower resolution in weak fields, noisy conditions or 
high gradients. 

One gamma, limited by remnant magnetism in sensor and 
crystal oscillator accuracy. 

Julian clock with stability of 5 seconds per month at room 
temperature and 5 seconds per day over the temperature 
range of -20 to +50 degrees Celsius. 

Push button tuning from keyboard with current value displayed 
on request. Tuning range 20 to 90 kilogammas. 

Tolerates gradients to 5000 gammas/meter. When high gradients 
truncate count interval, maintains partial reading to an 
accuracy consistent with data. 

Complete field measurement in three seconds in normal operation. 
Internal switch selection for faster cycle (1.5 seconds) at 
reduced resolution or longer cycles. 

Takes reading on command. Will store data in memory on 
command at operator's discretion. 

Internal switch will cause the instrument to self-cycle, 
storing automatically, for time dependent measurements. 
Available intervals are 5, 10 and 30 seconds, 1,2,5, and 
10 minutes depending on switch position. 

Stores 1,000 readings in portable mode, keeping track 
of time and station number. In base station operation, 
records last four digits of field at discrete intervals, 
allowing storage of over 2,500 readings. 

Plays data out in standard RS-232 fbrmat at selectable 
baud rates. Also outputs data in byte parallel, character 
serial BCD for use with digital recorders. 

Will accept an external sample command. 

An internal switch allows adjustment of polarization 
time and count time to improve performance in marginal 
area or improve resolutuon or to speed operation. 

cont ' d 



G-856 cont'd 

Physical Instrument console: 7 x 104 x 3% inches (18 x 27 x 9 cm) 
6 lbs (2.7 kg) 

Sensor: 3% x 5 inches (9 x 13 cm) 
4 lbs (1.8 kg) 

Staff: 1 inch x 8 feet (3 cm x 2.5 m) 
2 lbs (1 kg) 

Environmental Meets specifications from 0 to 40 degrees Celsius. 
Operates satisfactorily from -20 to 50 degrees Celsius. 
Weatherproof. 

Power Operates from 8 D-cell flashlight batteries (or 12 volts 
external power). May be operated at 18 volts external 
power to improve resolution. Power failure or replacement 
of batteries will not cause loss of data stored in memory. 

Standard Sensor 
Accessories Staff 

Chest Harnes 
Two sets of batteries 
Operating Manual 
Applications Manual for Portable Magnetometers 

Optional RS-232 Interface Cable 
Accessories Rechargeable Battery Pack (mounts inside case in place of 

normal batteries) and Charger 
Cold weather battery belt 
Digital Tape Recorder with Interface Cables 

EG & G Canada 
Exploranium/Geometrics Division 
Unit #1 
640 Hardwick Road 
Bolton, Ontario LOP 1AO 
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IYDUCED POLARIZATION DATA SHEETS 



JOB NO f q 6 /  AR, 

rx z P y - /  SERIAL NO. 

OPERATOR PAGE NO. 2 



I I I I 

JOB No.: {+d/ 7 AREA:J&!L. DATE: /YDV 19 FsY 
INST. ~ ~ ~ t z : e , s ; x u l A , , , , , ,  No.: 

OPERATOR: R n /  PAGE NO.:I 

FEET 

"" l q J  

I ILINE NO. I Z ~ O ~ S  STATION r* @IWE I 

I I I I 

JOB NO.: R 4 6 9 AR,: /c/o 4 D*E:&/ I;L,w 
INST. TYPE:- P ~ o  e cr TA CPv ' SERIAL NO.: 

OPERATOR: R/r /  P A G E   NO.:^ 

i' FEET 

i 



/ ILINE NO. 
o +-OD STATION 7% 1 4 3 2  

6 ~ ~ ~ 4 %  REMARKS 

ff . 1/p j /PPF 

/ 1 OPERATOR: PAGE No.: 1 I 
FEET 

I 
i 

Cl FEET 
A 

I 
I I I I 

mw3B No.: 3 f( Cf/ 9' AREA: f i 0  - DATE: 

tNST. TYPE:&?? 0 Q 6 7~ -1 PV - 1  SERIAL Na: 

OPERATOR: LrG) 
&lr /g!@ 7 

PAGE N O . : . L .  



1 I OPERATOR: &- 6 PAGE N o . : L  I 
/ I OFEET 

I 
I 

I IUNE No. A C ~ D  sTnTloN 7~ 143% I 

I INST. TYPE: P ~ o  -SERIAL NO.: 

OPERATOR: k? a. PAGE 

OFEET 

t 



I I I 

DATE: fivr / 'f 
INST. TYPE: SERIAL No.: 

PAGE No.: 3 

C 
OFEET 

I I I I 

JOB No.: 

INST. TYPE: e 

I 
PAGE No.: - 7 

OFEET 

w- I - - 



q FEET "" 13-J 
I I I I 

JOB NO.: 6 / A / ~  v DATE: ,DO ./ L;, 
1, T ' f p . " ~ ' 8 & ~ N o . :  

OPERATOR: /r@ - PAGE No.: 

I I I I .  

JOB NO.: 846/9  
I 

INST. TYPE: f 4  3 e h r~ 
! OPERATOR: fl P A G E  NO.: 

j h  

I 

OFEET 



LINE NO. 2f O b N  STATION X @. !w I 

I OPERATOR: 1 r ( PAGE  NO.:^ I 

Cl FEET 
i 

I I i I 

JOB No.: 

INSF. TYPE: f'40 a /cx z f SERIAL N ~ :  
--, 

PAGE No.: H- I 
OFEET 

A 13' 



LINE NO. 1toOA.t STATION~F @ I 

I I JOB NO.: f Y G /  9 AREA:+, DAE: 

Im. TYPE: ~ 4 0  f 9 >ZPL/ - SERIAL Na: / I WERATOR: PAGE NO.:.& I 
I 
I 
I OFEET 6 E S  
I 
1 

I 

J 



I-' 
I I I I 

B NO.: f 4 AREA: o A :  ~ o ~ * ~  
1 

INSF. TYPE: 6 --SERIAL No.: - A 

OPERATOR: L-- 
PAGE No.: ' 

FEET 

I 
I 

I 1 I I 
Jos NO.: P.~'A / AREA: ,An: a B ' 

INST. T Y P E  P~oQ* rfifI  SERIAL Na: 

OPERATOR: .&-4 PAGE No.: b 

OFEET 



I I I 
JOB NO.: f 6 1 AREA: /VD L / '  DATE: /1/0~ - 

I Irsr T y p E : A , s E R I A L  

/ OPERATOR: L=@. PAGE NO.: ? 
FEET 

I 

I I I I 

JOB NO.: rLJ 6 / 7 AREA: A R//by 4 
INST. TYPE: ydo " ;* rpv-f SERIAL Na: 

OPERATOR: GR - PAGE No.: -2 

I OFEET &TRs 



I I I I 
~ B N o . :  d f d / ?  

SERIAL No.: 

P A G E  NO.:- 

I OFEET 

I I I 
Jos NO.: 84 L/ 9 .-. AREA: W' DATE: - 2 I 
. T p4d ? e// rPp  -1 SFRIAL No.: 

OPERATOR: &--A - PAGE No.: 

I q FEET 



I I I 1 

X)B NO.: PLf 6 9 AREA: m* DATE: &/a u a 1 
INST. NPE: a ~ s E R i A L  Na: 

OPERATOR: Lr G;) PAGE NO.:- 

FEET "" I ~ J  



VLF EM DATA SHEETS 



STATION IN-PHASE OUT of PHASE :t 

I 
/25G + 3  3 4-2- i 

I i I I 

JOB No.: j q  h ' rf , AREA: m-'! m=: &OW /6 !hL '  
INST. TYPE: i= -/ SERIAL Na: 

OPERATOR: E R  FACING:> PAGE NO.:.. 

LINE NO. m+m) STATION&. I 

- 

I 1 I I 
JOB NO.: + AREA: A/Q DATE: WQV f i j k q  
INST. TYPE: &/" I  SERIAL Na: 

+ V. L. F. OFEET 



I V.L. F. FEET FEET I'A{ 
3 

r: 



PAGE No.: 

( V.L.F. 
FEET 

I 



t I V.L. F. ClFEET 

/" 



PAGE NO.:.& 

i I V.L. F. 

'i, 

1 V.L.F. OFEET 

I 



MAGNETIC DATA SHEETS 



I I FIELD BASE READING F 

STATION 6' 
I 

DATUM LEVELS: EASE STN: - -  . 6' FIELD BASE 8 
I 

JOBNO. %'%I? - AREA J ?  DATE a y  
INST n m  ; 816 SERIAL No. 

OPERATOR ,dn/ PAGE NO. 
L 

PROTON 

MAG N ETI Cs FLUXGATE 



DATUM LEVELS: EASE SIT: 6' FlELO BASE P==@El 
i I JOB NO. ? 4 7 A DATE u!l! 

INST. TYPE 6 - 8 1 6  SERIAL NO 

OPERATOR 
 PROTON 

MAG N ETlCS FLUXGATE 

\ 

FlELO BASE READING 5 

DATUM LEVELS: @ASE STN: ._ _.@FIELD BASE F 
JOBNO. q % / 9  AREA u d  C/ 
INST TYPE 2 - ,3/& SERIAL NO ' 
OPERATOR 2 



I I LINE NO. gmd OPERATOR ADJUST ( ( LINE NO.XWOPERATORADJUST 8 
( I FIELD BASE READING @ I 

DATUM LEVELS: BASE SIN: @ FIELD BASE -- 6 

JOB NO. AREA N D L  DATE hJ1) 0 -13 i{ 

INST. TYPE % & SERIAL NO. 

DATUM LEVELS: @AS€ STN. @ FIELD BASE 

AREA d8 t/ DATE 'lc/ 

SERIAL NO 

OPERATOR L C  i PAGE NO. 
PROTON 

' 
OPERATOR & 

 PROTON 



/ I FIELD BASE READING 

DATUM LEVELS: @ASE SM: FIELD BASE B '  
JOBNO. gYb19 A A T E  h ~ m ~  
INST. TYPE 69 SERIAL NO. 

/ I LINE NU. b im 5 OPERATOR ADJUST 6 
FIELD BASE READING 8 

READING BASE STN. TOTAL a I R m m N e  I coRR I ~ T ! ~ ~ I  

DATUM LEVELS: @ASE STN. B FIELD BASE - 6 

AREA / ~ D I /  DATE--$ 

SERIAL NO. - .  I 
OPERATOR a- 

PROTON i 



INDUCED POLARIZATION CALCULATION TAPES 

RESISTIVITY & METAL FACTOR 

llSTA1l - sub-surface plot point 
IINII - electrode spacing multiplier 
IIMII - percent frequency effect 
I I ~ ~ I I  - apparent resistivity 
"MF" -metal factor 
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MAGNETIC CALCULATION TAPES 
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