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ELECTROMAGNETIC (EM 16) SWEX 

JIM CUDS CRANBROOK, B.C. 

An electromagnetic survey was m n  on behalf of Placid O i l  
Company w e r  a portion of the Jim claim group near Cranbrook, B.C. 
Utilizing Ronba EM 16 unit No.69 approximately 13 milee 
of survey were completed during December 1, 2 and 3, 1967, not 
including travel time t o  and from Calgary. htr .  Glen M. Wre was 
instrument operator i n  the field. Plotting of profiles was 
carried out the Calgary office of Roving Exploration Pervices LM. 

Two different, VW transmitting stations were employed. These 
are located at Cutler, Maine (frequency 17.8 ma) and Seattle, 
Washington (frequency 18.6 Wz). A descriptive brochure of 
the Ronka EM 16 instrument outlining it's operathg principals 
and interpretive methods is included herewith. For this 
survey pre-cut I.P. lines were used for the traverses sand 
readings were taken a t  stations established for the I.P. work. 
Readings were taken at 100 foot intervals. The operator 
was facing south for  the readings with the instrument oriented 
along the magnetic lines at  right angles t o  the VLF stations 
mentioned above, in the manner described in the manufacturer's 
brochure, and it is therefore thought the sumrey was carried out 
i n  an effective manner within the limitations of the 
capabilities of the particular instrument used. 
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Jn temre ta t  ion 

The EM-16 survey was undertaken mainly f o r  experimental 
purposes on behalf of the c l ien t ,  Placid Oil Company 
as a t e s t  of i t 's  effectiveness on a property where 
other infammtion was available. The method of f i e ld  
operation is described i n  our report  of January 19, 1%8, 
and a descriptive brouchure describing the specifications 
of the Ronka EM46 was also included. 

The survey was carried out over previously run Induced 
Polarization l ines .  
t o  check the effectiveness of the EM-16 system against 
an I.P. survey. 
rather inconclusive by comparison. 
indicative of burried conductors a re  not readily apparent. 
High'c amplitude par t icular ly  of the "In Phase1! curve suggests 
loca l  interference or perhaps miss-orientation i n  par t  of 
the instrument in the electrmagnetic f i e l d  of the 
par t icular  VLF s ta t ion  u t i l i aed  . 

The main purpose of t h i s  was 

The resu l t s  of the EM-16 survey turned out t o  be 
Clear cut ttcross-overs" 



S T A T E M E N T  O F  Q U A L I F I C A T I O N S  

I, John T.  Cook, of the City of Calgary, do hereby ce r t i fy  that: 

1, I am a practicing consulting Geologist, registered i n  the 
Province of Alberta, and that I am President of Roving 
pxploration Services Ltd., a firm engaged i n  Geophysical and 
Geological consulting and contracting i n  the petroleum and 
mining exploration exploration business, 
Exploration Services Ltd. are located a t  320 - 5th. Ave. SOW. 
Calgary, Alberta, 

Offices O f  R o v i n g  

2, I am a graduate of the University of Alberta, B.Sc,, 1949, 
having majored in mining and peBroleum geology, I have 
been actively practicing my profession since t h a t  t i m e ,  

3.  I have no d i rec t  or indirect  in te res t  i n  the 3,h or C a r 0 1  
claims and was acting s t r i c k t l y  in the capacity of 
consultant and contractor in t h i s  work. 

4. The EM-16 work wag performed under my supervision by 
f i e l d  operator Mr. Glen M, Dupre, who is now a sedond 
year geology sutdent a t  the University of Br i t i sh  
Columbia, Mr, DuPre worked 8 months with Roving 
Exploration Services Ltd.  on geophysical survey crews 
i n  the fiead. 

5 .  The EM-16 profi les  contained in the report  were plotted i n  the  
Calgary off ice  of R a r i n g  Exploration Services by myself. 

Calgary, Alberta 
March 8, 1968 
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SELECTION OF THE STATION : \14k)L\\ 

1 

The magnetic field lines from the station are at right angles to the direction to the 
station. Always select a station which gives the field approximately at right angles 
to the main strike of the ore bodies or geological structure of the area you are pres- 
ently working on. t 

I 

The selection of the proper transmitting station is done by plug-in units Inside the 
receiver. The equipment takes two selector-units slrnultaneously. A switch Is pro- 
vided for qulck switching between these two stations. . 

To change a plug-in unit,open the cover on top of the Instrument, and Insert the proper 
plug. Then close the cover again. 

Here is a l ist of some of the stations useful In Canada and United States. 
I .  t 

I " 

i: ,; * Freq. 17.8 kHz Station NAA: Cutter, Maine 
Station NPG: Seattle, Washington, Freq. 18.6 kHz 
Station WWVL: Fort Collins, Colorado Freq. 20.0 kHr 
Station NSS: Annapolis, Maryland Freq. 21.4 kHz - -  - 

Station NBA:. Panama Freq. 24.0 kHr 
- For European use GBR: Rugby, England Freq. 16.0 kHz 

I 

When order'lng an Instrument, consult Geonlcs for latest lnformatlon for best selection , '  

of stations. ,' 
I 
t :, 
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TAKING A READING 
The direction of the survey lines should be selected approximately along the lines of 
the primary magnetic field, at right angiesto the direction to the station being used. 
Before starting the survey, the Instrument can be used to orient'oneself in that res- 
peit. By turning the instrument sideways, the signal Is minimum when the instrument 
is pointing towards the station, thus Indicating that the magnetic field Is at right 
angles to the receiving coil inside the handle. 

To take a reading, first orient the reference coil (in the lower end of the handle) 
along the magnetic lines. Swing the instrument back and forth for minimum sound 
intensity in the headphone. Use the volume control to set the sound level for com- 
fortable listening. Then use your left hand to adjust the quadrature component dial 
on the front left corner of the instrument to further minimize the sound. After finding 
the minimum signal strength on both adjustmbnts, read the dncllnometer by looking 
Into the small lens. Also, mark down the quadrature reading. 

', 
' ;  While travelling to the next location you can, i f  you wish, keep the instrument In 

operating position. If fast changes in the readings. occurtyou might take extra statlons 
to pinpoint accurately the detal Is of anomaly. 

e ! 
I .  

* . The dials Inside the Inclinometer are calibrated in positive and negative percentages . I, 

and In degrees. Either ones can be used. I f  the instrument Is facing 180° from the 
original direction of travel, the polarities of the readings wil l  be reversed. When plot- 
tlng the readings, care should be taken to correct the polaritlbs. The Important thing 
la  to know the actual t i l t  angle of the instrument. 
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The lower end of the handle, w i l l  as a rule, point towards the conductor. The ln- 
, strument i s  so calibrated that when approaching the conductor, the angles are pos- 
it ive in the in-phase component. Many operators prefer to turn always in the same 
direction for readings, thus avoiding the extra work during plotting. . 

PLOTTING THE RESULTS 

For easy interpretation of the results, i t  is good practice to plot the actual curves on 
the paper, using suitable scales for the percentage readings. The horizontal scale 
should be the same as your map on the area for convenience. 

INTERPRETATION 

The determination of depth can be done with fair accuracy. The horizontal distance 
between the maximum positive and negative readings is  about the same as the actual 
depth from the ground surface to the centre of the effective area of the conductive 

. body. This point is not the centre of the body, but somewhat closer to the upper edge. 

Theoretically for spherical conductor, the depth 
+ 

h = AX 

- 
The radius a = 1.3 h,3/-: 

For cyl indricol body . 

whereAX i s  the horizontal distance between the 
max. points of the vertical f ield H,. _ _  . 

h = 0.86AX 

The radius a = 1.22 h 'm 
. in these equations H, = 1 means 100%on the equipment dial. 

The instrument is calibrated also In degrees. H, equals the tangent of the angle. 



'i 
The determination of the depth is generally mom reliable than the estimation of the 
Actual dimension a. The real component of H, whkh we should use In these cal- 

l '4 

' ', culations, decreases proportionally for a poorer conductor. 
'\ 

One can also draw some conclusions about the dip and shape of the upper area of the 
conductor by,observing the smaller details of the profile. 

\ .  

. . A vertical sheet type conductor, I f  i t  comes close to the surface, gives a sharp cross- t i '  

over of large amplitude and slow roil-off on both sides. !! 
Y .  , I 

Horizontal sheet should give a single polarity on the edge of it, and again the o p  
posite way on the other edge. 

When looking at the plotted curves, one notices that two adjacent conductors may 
modify the shape of the anomailes for each one. In cases like this, one has to look 
for the steepest gradients of the vertical (plotted) field, rather than for the actual 
zero-c ross i ng s . 
As with any EM, the largest and best conductors give the highest ratio of in-phase to 
quadrature components. 

* 
f '  

1 1  
I !,' 

\ I 

1 .  

U ' 
However, in practice most of the or0 bodies are composed of different Individual 
sections, and therefore one. cannot use the In-phase/quadratwe ratlo as the sole in- 
dlcator of the conductivity-size factor. I.. 

- 5 -  
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The effect of the conductive overburden is also more noticeable in the q'uadrature- 
component * 

Sometimes the quadrature-component shows a reversed polarity compared to the In- 
phase readings. This can be due to the conductive overburden on top of the area of 
deeper (better) conductor. The vertical secondary field penetrating through the over- 

' 

* burden has negative quadrature component. 

b 
c 

SERVICING 

Changing the batteries is done by removing the cover and changing the penlight bat- 
teries one by one. Please notice the polaritles marked on each indlvidual cell. To 
test the condition of the batteries, turn the instrument on, press the push-button on 
the front panel. There should be a whistling sound in the headphone i f  the batteries 
are In useable condition. If the sound is not heard, the battery voltage may be low.. 

' i t  may be occasionally necessary to clean the contacts of the plug-in unit. vFor this, 
use a clean ragaat  is very slightly moistened with oil. 

i f  any repairs are necessery, we recommend that the Instrument be shipped to Geonlcs 
Limited for a thorough check-up and testing with proper measuring instruments. 
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PRACTICAL FIELD OBSERVATIONS WITH THE EM16 

It has been shown in practice that this instrument can be used (in proper areas) also 
underground in mines. The rails and pipes may cause background variations. I t  was 
found in one mine even at 1400 foot level, that tne signal strength was good. By taking 
readings at two directions at each station, one could obtain a very good indication 
about 'the location of the ore pockets in otherwise difficult geology. 

On the other hand a thick layer - hundreds of feet - of conductive clay can supress 
the secondary fieid to a negligibly smaii value. 

In mountainous areas one can expect a smooth rolling back-ground variation. However, 
the actual sharper anomalies induced by conductive mineral zones can be usually 
easi Iy recognized. 

Faults and shear-zones can give anomalies, but not without a reason. There must be 
ConductivSty associated with them. 

Geonics invites any comments and interesting observations with the EM16 for the 
benefit of a l l  users. These can be kept confidential i f  so desired. 
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Type ................................ 
Designer ......... .:. ............... 
Manufacturer ..................... 
Station Selection ................ 
Primary Field .................... 

Measured Field .................. 
Accuracy of Readings .......... 
Range of Measurements ........ 
Output Readout .................. 
Batterles ........ .*. .............. 
Sire ................................. 
Accessories ...................... 
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S P E C I F I C A T I O N S  

EM 16 
VaDno Ronka 
Geonics Limited 
Horizontal from any selected VLF transmitting station. 
By plug-in units. Two stations selected by a switch on 
front panel 
Vertical field, in-phase and quadrature components. 
21% resolution, 
In-phase f150% or 90°, quadrature $a%. 
Null-detection by an earphone, real and quadrature 
components from mechanlcal dials. 
6, size AA penlight cells. Life abbut 200 hours 
16 x 5.5 x 3.5 in. (42 x 14 x 12 cm). 
1 earphone 8, cord 
1 carrying bag 
1 set of batteries 
1 manual of operation 
3 plug-In units for station selection 
-additional units available. 
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Gold Commissioner, 
Room 147, Court House, 
Cranbrook, B. C .  

Dear M r .  Ryley: 

Re: J i m  Mineral C l a i m s  
Geophysical Report 














