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SUMMARY 
The Tomtoy Jack property; owned 100% by Alan Raven, is comprised of 59 claim units. The 

property is situated 95 kilometres north of Hazelton, B.C. It lies in the Atria Range of the Skeena 
Mountaina, near the conBuence of Tommy Jack Creek eith the Sicintine River. 

The Tommy Jack property in conjunction with the adjoining Warren ground. 20 units on the 
notiwst , covers a large zone of pervasive carbonate alteration. Within this one are widespread gold- 
s&w-lead-zinc-bearing quartz-carbonate veins in shears and stockworks in Bower Group sedimentary 
rocks and in granodiorite @cite) dykes and sills. The nature of the mineralization is compared to the 
Silver Standard Mine; 85 kilometres to the south (past production of 203,839 tonnes containing 463.000 
grams of gold and 236,OoO.OOO grams of silver) except that the gold grades are significantly higher at the 
Tommy Jack property 

Work completed by Intertech Minerals in 1989, while involved in a joint venture with Notanda, 
included 14.1 kilometres of gri& geochemical sampling, geophysical surveys and geological mapping. 
The work generated a number of gold and multi-element targets to the southwest and southeast of the area 
worked by Nom&t, some of which need more work to fully define; prior to drill testing. Several strong 
VLF anomalies were also found to correlate with the southwest gecchemical anomaly. The targets 
generated by the Intertech work are now completely wvered by the Tommy Jack property. The highest 
grade gold values found to date (2.2 ozlt gold) are from float found in the vicinity ofthe soothe& 
anomaly. The work done by Raven in 1995 also extended the geochemical anomalies especially east of 
Unnamed Creek. 

CONCLUSIONS 
The results ofthe work conducted during the 1999 season were most encouraging The 

understanding of the glacial transport of the high grade floats and the partial displacement of the soil 
anomalies has helped greatly in understanding the complexities of the anomalies. 

The Self Potential survey delineated moderate to very strong anomalies which indicate graphite 
rich strochres and possibly sulphide rich zones in the sediments. More work needs to be done to farther 
access the genesis of the SP anomalies. The hand trench dug to bedrock (68OON 9llOE Noranda grid) 
eqmed a graphite rich ulne that is strongly anomalous in gold and arsenic. This narrow shear mne is 10 
metres east of a massive sulphide lens (vein) in sandstone which assayed 664 oLlt gold over 8 inches 
(Intertech). The large sulphide rich floats found down ice and east of the SP anomalies also contain 
graphite indicating that graphite rich struchues could also be the conduits for the mineralizing solutions. 

The hand trench at 18475N 21140E exposed structurally deformed, arsenic rich siltstone which 
is the most probable source of the arsenic soil anomaly in this area 

The traverses on the southern portion of the property covered areas of unmineralized stmchxally 
deformed sediments which included a dacite dyke that was equally deformed (shattered). This greatIy 
helped in understanding the structural model for the properly Data and observations made on these 
traverses also explained the genesis of the mineralized quartz stockworks in the dacite dykes encountered 
in Noranda drill holes. These traverses if done in a meticulous matter will reveal in the creeks, dry stream 
beds and steep areas more outcrop and exposures than one would expect to find. 

There is also the real potential of a sediment hosted (sandstor&iltstone) and/or intrusive hosted 
bulk mineable gold deposit. This potential is indicated by mineralized stockworks in sediments and 
introsives encountered in Nor&a drill holes immediately adjoining the Tommy Jack properly to the 
northwest 

The property is therefore considered to have excellent potential to host both high grade veins of 
the Silver Standard type and low grade stockworks or quartz vein zones in shears or graoodiorite 
intrusions. (Allen 1989 Intertech repon). This opinion is still valid today and includes the potential of a 
sandatone hosted bulk mincable gold deposit. 
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INTRODUCTION 
The Tommy Jack property covers widespread gold-rnulli-element soil anomalies, VLF and self 

potential anomalies occuring in Bowser Group sedimentary rocks intruded by dacitic dykes. This ground 
is part of a claim package held under option by Noranda in a joint venmrc with Gold Cap and then 
Intertech Minerals (1986 to 1989). The “Warren” ground that adjoins the Tommy Jack property on the 
northwest was where most of the drilling has taken place but a much larger area (139 units) was the 
subject of preliminary exploration programs. These programs consisted of geochemical, geophysical 
geological surveys which delineated a much larger area than that covered by the “Warren” ground. The 
anomalies, soil and geophysical, have not been fully defined and need much more work to fully delineate 

The purpose of this report is to summan -ze the results of the fieldwork conducted in 1999 by Alan 
Raven. The 1999 season’s work consisted ofestablishing 3.1 kilometres ofnew grid, reestablishing 3.8 
kilometres of Intertech grid, geophysical survey (selfpotential) of 4.3 kilometres (fig. 5), geological 
mapping of approximately 18 hectare at a scale of 1:5,000 (fig. 6) and traverses cnvering approximately 
500 hectares at a scale of 1: 10,000 (fig. 3). Also mentioned in this report is some of the previous work 
carried out by Noranda, Intertech and Raven. 

LOCATION, ACCESS, PENSIOGRAPHY 
The Tommy Jack property is situated 95 kilometres north of Hazelton. It lies immediately to the 

south of the cotiuence of Tommy Jack Creek with the Sicintine River, which in tom flows into the 
Skeena River. 

Access is by helicopter, about an hours flighl from Smithers. There are presently new logging 
mads being built into the immediate area and the closest road is about 10 !&mews to the south 

The property is in the Atria Range of the Skeena Mountains. The slopes are gentle to moderately 
steep with elevations ranging from 1140 to 1760 rnetres A heavy virgin forest growth of balsam fir, 
spruce and hemlock covers most of the claim area up to 1500 metres elevation, above which heather, 
scrub fir, grass-covered areas and talus predominate 

CLAIM DATA 
The Tommy Jack proper& comprises 59 claim units (6 units are over staked by a 20 unit claim) 

All claims are owned 100% by Alan Raven 
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HISTORY OF THE PROPERTY 
. Canex Aerial Exploration 1964-65 

+ Lorne Warren 1984 

+ Optioned by Noranda 1984-85 

+ Option continued and additional ground staked Nor&a/Gold Cap JV 1986-87 

l Option continued NoraodaKmld Cap/Intertech JV ( new targets generated ) 1988-89 

+ Propexty idle but in good standing. Option with Warren dropped 

+ Raven acquired 19 units as some of the ground covered by the new targets lapses 1995 

+ Raven acquired 6 units as additional ground lapses ( Warren also acquires adjoining claims) 1996 

+ Raven acquired 24 units (which include 6 units staked in 1995) in 1999 to cover target areas 

l Approximate total expenditures on exploration in the immediate area to date is $650,000.00 

Note: The majority of the Noranda/Gold Cap monies were spent on Warren’s ground which 
adjoins the Tommy Jack property on the northwest 

GEOLOGY 

REGIONAL GEOLOGY 
The Tommy Jack Creek property is in the lntermontane belt, one of the five major subdivisions 

of the Canadian Cordillera. The belt consists of Mesozoic volcanic and sedimentary rocks and is bounded 
on the east by the metamorphic rocks of the Omineca Belt and on the west by the Coast Crystalline Belt. 

The rocks underlying the claim area are part of a thick assemblage of marine and non-marine 
sediments composed of shale, siltstone, sandstone and conglomerate (fig 2). The assemblage, referred to 
as the Bower Lake Group, was deposited in a broad basin (Bower Basin) at least 200 kilometms wide 
and 300 kilometres long. This basin is interpreted by Eisbacher (1977) to be a marginal basin (developed 
along the continental margin), open to the west and filled with sediments derived from a tectonically 
thickened welt in the east and from the older terraces and volcanic chains on the west. Subsequent sea 
floor spreading and subduction resulted in 1) the welding of the older volcanic-plutordc terranes onto the 
continental cmst and 2) uplift and deformation of the rocks of the Bower Basin. 

Intrusive into the Bower Group sedimentary rocks are a series of stocks and small batholiths of 
porphyritic granodiorite and quartz monzonite termed the Bulkley Intrusions. They lie in a belt 80 
kilometres wide and 300 kilometres long, and include a cluster of intrusions in the Atna and Sicintine 
Ranges in the north and extend southward to include the Quanchus Intrusions in the Whitesail Lake area 
The Tommy Jack Creek property is ten kilometres north of the known northern limit ofthis belt. 
The Bulkley Intrusions have a number of common characteristics including: 

I) Cretaceous age (70 to 84 million years) 
2) high level characteristics 
3) host to a number of important copper-molybdenum and molybdenum-tungsten deposits 

(Carter, 1981) such as Mt. TomIinson and Glacier Gulch, and 
4) host to a number of important precious and base metal deposits such as the Silver Standard 

and &her Deboule Mines, both near Hazelton 
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PROPERTY GEOLOGY 
The Tommy Jack proper@ is on the eastern edge of the Bower Basin where tectonic movement 

has uplifted the sediments in collision with the continental margin and created pathways for the intrusive 
rocks (late Crctaceous Bulkley Suite and to the east the Eocene Kastbcrg Suite). 

The property is underlain by the Bower Sediments which in the claim area consist of 
interbedded scdimen~ elastics; siltstone, arkosic sandstone, shale and argillite with minor 
conglomerates. Them are exposures of the siltstone and sandstone throughout the propee but only minor 
conglomerate was encountered in some of the till holes. These beds are gently folded with a genera& 
westward dip on the west of the East Scarp of Moret Ridge, are deformed by a series of fault zones within 
the property and dip gently east on the eastern boundary of the property. 

Faulting has been the result of tectonic extension which has caused a series of down dropped 
blocks on the proper&. Each successive block has dropped as one moves from west to east across the 
property. The majority of faults and airphoto Iineaments strike 340 to 360 degrees but there are also east - 
west stmctores indicated on the airphotos. Faulting is obserwl on the ground, in drill holes and on air 
photographs. There is a possible uplift of one of the central blocks as indicated by a circular feature 
e.xpressed on the airphoto. This may be an expression of a buried intrusive from which the da& dykes 
originated and/or from which the mineralizing fluids were derived. 

The sediment package is intruded by a felsic onit of the Cretaeous Bolkley lntmsive Suite(?), 
field named dacite Multiple intersections of the dacite in the drill holes suggests that there are multiple 
dykes within each of these fault zones (dyke swarms) or that intense faulting has broken single dykes into 
small sections The dacites have pervasive s&cite and carbonate alteration with the mafic minerals 
altering to chlorite 

The quartz and quartz/carbonate veining is moltidirextional in both the sediments (sandstone 
and siltstone) and the dacite dykes. The data supports the interpretation that this veining occurs within 
broad fault zones within all rock types that the structures penetrate e.g. stockworks in both 
sand.stone/siltstone and the dacite dykes were noted in drill holes. 

ROCK SAMPLES 
A total of 35 rock samples were collected from various locations on the Tommy Jack property in 

the 1999 season (figs. #3 and 6). These samples were collected from bedrock outcrop or exposures except 
for TJR-5 to 9 which are floats; TJR-11 and 28 which are sub-crop. 

TIR-2,3 and 4 were collected from the hand trench, #I in fig. 3, dug to expox the SP anon&y at 
6800N 91 IOE ( anomaly #5 ). These samples carried anomalous gold \~alues and were also highly 
anomalous in arsenic. The samples were taken from the graphitic shear/fault zone outlined b the SP 
survey. The graphite zone is within the siltstone, in contact to the west with sandstone The samples are 
located approximately 10 metres east ofthe high grade (.664 oz&) sample of massive pyrite in the 
sandstone 

TJR-5 is a sharply angular piece of sandstone float that was located a short distance down ice 
from the arca of the SP, soil and the VLF anomalies of the main area surveyed in 1999. This sandstone is 
fractured, pyritic with pyrite fracture fillings, carbonate altered, weakly anomalous in gold, strongly 
anomalous in arsenic and sulphm and xvcakly anomalous in lead and zinc. 

TJR-19, one of the samples from the hand trench #2 (T&l7 to 21), is weakly anomalous in gold 
and moderately anomalous in arsenic. The series of adjoining samples ( Tm- 17 to 21 ), are all anomalous 
in arsenic, are from altered siltstone, are located in an arsenic soil anomaly and are located in a weak SP 
anomaly area. 

TIR-27 is sandstone exposed in the bed of Unnamed Creek approximately 5 - IO menes upstream 
of the dacite dike mapped by Allen ( fig+? 3 ). This sandstone is minerali& with galena and pyrite. It is 
strongly anomalous in silver, lead and cadmium as well as anomalous in zinc and sulphur. 

In the area of trench #2 the arsenic vaIues in the siltstone are sufficient to generate the arsenic 
soil anomalies. 
NOTE: No samples of quartz with significant sulphide content collected in the 1999 season were analyxed 
becausx all samples of solphide rich quartz collected by Noranda and Intertech returned good to excellent 
gold values (.2 to >2.0 or/t) 
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Analytical values: Au in ppb, Ag, Pb, Zn and As are in ppm. 



SELF POTENTIAL SURVEY 

OBJECTlvES 
The objectives are to determine if S.P. will delineate structure, rock type and/or sulphide 

mineralization in this geological environment while at the same time testing the feasibility and osefulness 
of this type of geophysical survey on the Tommy Jack properly. 

BASICS OF THE SELF POTENTlAL GEOPHYSICAL SURVEY 
The self-potential method is small-scaled versatile, and provides a simple, reliable and 

economical means of near-surface electrical prospecting for certain base metal sulpbides and other 
mineral resoums. (E.G. Pye, Director, Ontario Geological Suvey) 

Important Facts (Burr, S. V. 1982) 
1. Natural SP anomalies of a few hundred to over a thousand millivolts, and of negative sign by 

convention, are caused by the iron solphides pyrite and pyrrhotite, the copper sulphide chalcopyrite, 
and the native element graphite. Graphite gives the strongest SP reaction, followed by pyrrhotite, 
pytite, and chalwpyrite. Strong negative anomalies are also reported over chalcocite, covellite and 
anthracite (Sat0 and Mooney 1960). 

2. Manganese oxides @silomelane and pymlusite wads) have been observed to give positive SP 
anomalies. 

3. The peak of an SP anomaly is detected with the measuring pot positioned directly above the source 
4. The SP method does not determine secondary fields, so survey results are much easier to interpret. It 

does not respond to subsuface valleys, wet clay, shears, or faults; ana in the author’s experience, the 
SP method does not provide results which could lead to a false anomaly. 

5. The SP method responds to good conducting sulphides (both oxidized and unoxidized bodies). 
graphite, and nonconducting (disseminated) solphidea if these solphides are oxidizing. 

6. The SP method does not respond to zinc, lead, go14 or silver minerals. However, some iron OI copper 
sulphides are generally present with these metals and, if oxidizing, will result in an anomaly. 

7. In the case of a strong and obvious graphite SP anomaly, the method cannot indicate the presence or 
absence of associated solphides. 

Brief TheoT (Burr, S.V.) 
Most explanations of the SP phenomenon propose that a “wet” solphide (or graphite) body 

develops negativ-e and positive electrical potentials at its top and bottom, resulting in a both metallically 
and electml&ally mediated “flop?” of electrochemically generated current around and through the body. 

It is possible that sulphide and graphite bodies in contact with ground water electrolytes induce a 
“spontaneous” DC flow of current, but local ground currents are not solely related to potential differences 
arising from spontaneous polarization of a conducting Lady. The author considers that the natural telltic 
fields and cwrents encircling the earth provide a natural applied electrical field which - close to an 
electrolyte-bathed SP body - can give rise to a “conducive” spontaneous polarization effect which distorts 
the local primary geosymme~ of natural electrical fields near the earth’s surf&e. 

SelfPotential Equipment 
The equipment used on the project was a digital Fluke multimeter (Model 77) with the scale set 

to accurately read to +/- lmV, a 300 metre spool of IP wire on an lP spool, two porous SP pots filled with 
a supersaturated solution of copper solphate and a canvas bag partially 6lled with wet clay/humus 
material for each pot. 



c. ORIENTATION and TEST SURVEY 
The orientation and test suwcy was carried out in the area cast of Nor&a grid co-ordinates 

68DON 9000E which is equal to Intertech grid co-ordinates 19150N 21300E. The rock exposed in the 
Inteltech trench is sandstone with a small massive sulphidc (pyrite) vein (lens?) which assayed .664 otit 
over S inches. This region also has a gold soil geochem anomaly with values of 30 to 6200 ppb in a 30 X 
40 mctrc area. The tat was carried out over known sulphide mineralization with good gold grades within 
the sandstone. The graphite rich zone was not known at the time of the orientation survey. This arca was 
chosen because it has multi-element soil and VLF anomalies, high grade floats in the area, a oonfnmed 
gold showing and is located on a major lincament. 
Note: Only “bare” SP pots were used in the test/orientation survey otherwise all the survey was carried out 
using the same methodology as described below. 
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METHODOLOGY 
The baseline location was chosen to bc between four known VLF anomalies, within the area of 

multi-clcmcnt soil anomalies and within the physical parametcn ofthc available equipment. 
The previously established grid stations were used throughout the SP surveys (whenever possible) 

so that previous data, geophysical and gcochemial, would correlate to exactly to the same reference 
points as the new data generated in 1999. 

The methods usad on this survey were the ones described by S.V. Bum (appendix 3). The survey 
was carried out using a 300 metrcs of wirc wound on an I.P. reel, two porous pots each in a canvas bag 
and a Fluke multimeter (&Mel 77 with the scale set so the readings were accurate to lmv). In the 
primary target area (see figure #5 ) an S.P. baseline was set up with stations and readings taken every 25 
metrcs plus whcrcvcr the baseline crossed one of the cast - west gridlines. The main area baseline is slope 
corrected, with a bearing of 170 degrees, a total length of 800 mctres and the stations marked with Tyvek 
tags secured with wire tics. A base station was set up wherever a grid line crossed the SP baseline and the 
moving pot was used to take readings on both sides of the baseline. The grid line readings were taken at 
10 metre intervals for 250 to 300 metres on both the east and west side of the baseline. The detail readings 
were taken in the areas requiring more definition (2m down to 15 cm spacing depending on the detail 
required). The grid on the cast side of Unnamed Creek was much smaller with a smaller baseline and 
survey arca but used the same spacing for stations and readings as the main grid area. A total of 
approximately 900 readings were taken on these surveys ( 10 to 2 mctrc spaced readings, calculations and 
normalized values arc tabulated in appendix #2 ) 

RESULTS 
The SP survey was soccessfal in proving it is a feasible, useful and cost effective exploration tool 

to use on the Tommy Jack propcxty. The survey indicated the placement of structures related to the 
graphite enriched faultishear zones. The anomalies correlated very well with the previous VLF anomalies 
generated by the Intertech survey (Allen 1989) and accurately located the probable source of the VL.F 
conductors This accuracy enabled me to dig several hand trenches and pits to test these anomalies. 
Several of the anomalies are too deep to practically trench by hand particxdarly on the western side of the 
main area (fig. 5). It appears, at this early stage, that the SP survey will also help to delineate the rock 
units by their SP signature. The strongest anomaly is coincident with a VLF anomaly and has been 
generated mainly(?) by the graphite content of the stmctore. 
The SP anomalies in the main target arca arc; 
#1 - 185OON (south) 21560E to 19225N 213SOE a > 750 metres 
#2 - 183OON 216lOE to 19225N 21305E > 900 metres 
#3 - 18800N 2124OE to 189OON 2122OE > 100 mctrcs 
#4 - 18700N 212OOE to 18900N 21140E > 200 m&es 
#5 - northern part of#l 
?& - noxihcm part of #2 
#7 - 18600N 21400E +/- 100 metres 
#8 - 18300N 21210E +/- 100 mctrcs (vicak anomaly) 
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Description of the anomalies 
#1 - This includes #5 which forms the northern part of the anomaly. The normalized values at 

the grid lines are, from the south, -337, -360, 476, -536, -474, -720, -587 and -522 mV. I interpreted 
these values to lx in the area of the graphite except for the most southern (-396) reading which may align 
more with the #2 anomaly than with the #I anomaly. This anomaly contains the sulphide zone that was 
exposed in the Intertech trench and the graphite zone discovered in 1999. The graphite is located within 
10 metres of the massive sulphide vein and probably masked the sulpbide signature. 

#2 - This includes #6 wtich forms the northern end of the anomaly. The normalized values, from 
the south are -3%, -508; -456, 439, 415, -303, -349, -376 and -439 mV. I interpret that the values in 
this anomaly may have been generated by snlphide veins/zones because of the more gradual change in 
values in comparison to the graphite zone and the overall lower values. This gradual change may also be 
due to a much greater depth to bedrock but I did not see anything that would in indicate a signiiicant 
change in the depth of the overburden. 

#3 - The nom~alized values, fmm the south, are -376 and -429 mV. This is a short but strong 
anomaly which may be generated by sulphides and not graphite as per my interpretation in #2. 

#4 -The normalized values, from the south, are -213, -412 and 316 mV. This is also a short but 
strong anomaly with values in the same range as #2 and #3. I also believe that this anomaly may be 
caused by sulpbides and not graphite. There is a dramatic change in values behveen stations 2112OE and 
2 1110E on line 189OON where the values change 242 mV within 10 mews thereby indicating a rock @pe 
change. 

#8 - This weak anomaly is only about 100 mews and appears to be isolated from the others. It is 
however in an arsenic soil anomaly and therefore have more significance than the numbers suggest. 

DISCUSSION OF RESULTS 

Self Potential Survey 

The SP survey generated several anomalies in the main target area, some of which are coincident 
with the VLF anomalies generated by the Intertech suveys. The contoured values of the data indicate the 
location of one of the main structures as well as other structures and / or sulphide/graphite zones and /or 
rock units. The S.P. correlated very well with the previous V.L.F. smwy done by Intertech Minerals (fig. 
#S ) The accuracy of the SP survey determined the precise location of the anomaly thus indicating the besl 
target area for a hand trench. The band trenching was successful in locating the anomaly in the area of 
6800N 9100E (Notanda) which was graphite and sulphides in a shear zone. The results of the survey 
indicate that the AfpDtential electrical geophysical method is a uselid exploration tool in this area. It 
generated a series of anomalies that are parallel to the principal structures as interpreted from the air 
photos and delineated a graphite rich that is anomalous in gold and pathfinder elements. It should be 
noted that the majority of high grade floats found on this propem contain graphite. 

All of these anomalies, except 7 and 8, are open to the north. These anomalies are all sub-parallel 
to one another and I believe they are structurally related. I also interpret that a fault, bearing 133 degrees 
from 18300N 216lOE to 188OON 21140E, has tiected the anomalies. This structure has lerminated 
anomalies 2,3 and 4 on the south and also displaced 1 on the south end The anomalies are alsa 
coincident or nearly so, with the previous VLF anomalies (Intertech). These anomalies may outline a wide 
shear zone in the sedimentary rocks. The wide spacing of the grid lines between 184OON and 18700N 
makes the “tying together “ of the line to line values uncertain but the anomalies are still in the immediate 
area even if they turn out not to be not exactly as interpreted. 

The high normalization value, -2OOmV used because of the gmphitic zone, may have distorted 
the ploti values but does not affect the interpretation of the anomalies. The normalized values in the - 
300 to JO0 mV range may indicate sulphides not graphite. 

The survey appears to have been set up in an anomalous area so that we may have been detecting 
anomalies within an anomaly which would further complicate the interpretation of the data. 
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c I have noled that while “potting around” the near surface narrow graphite mne one gets 
relatively large fluctuations in the readings over very short distances, for example, 10 to 30mV over a 
distance of 15 to 25 cm. In this survey the graphite zone was only 10 to 25 cm wide covered by 0.5m of 
overburden and the readings varied by 30 to 40 mV over less than 0.5 metros. The graphite readings were 
in the 450 to -520mV range relative to the base station value of 0 mV in the test area of the Tommy Jack 
survey The more gradual change in values such as 1OOmV over 40 to 50 metres may indicate sulphide 
veins and not graphite. 

Note: The survey conducted east of Ummmed Creek is too small to be of any practical use until it 
is expanded. 

Boulder trains 
The physical location of the floats found on the property was something of a puzzle to me 

because of the dispersion pattern. This pattern consisted of large floats being topographically downslope 
from smaller pieces but I could not find, after concentrated effort, any sign of a souxe for these 
mineralized floats upslope from their location. I uaced a boulder train on one of the upper fault blocks, a 
text book example in very shallow overburden, thereby realizing that the floats had been transported 
south This southerly mo&g ice transported the floats uphill and subparallel to the east scarp of Motet 
Ridge and is the source of the scattered “lonely” floats found on the ridge and on the eastern talus slopes. 
This also helps explain the lwation of the large floats (up to 1 metre) at the base of the scmps and down- 
ice from the soil; VLP and SP anomalies. 

Rock Samples 
There have been many rock samples, primarily floats but of very local origin, that ale of excellent 

grade found throughout the property. The grades range from .2 to 2.1 o&on gold and .3 to 74 o&m 
silver. These rocks are usually qoarlz and sulphide rich but the quartz can be sulphide pofn and still carry 
excellent gold grades (NorandaFIntertech data). These floats can be found in most drainage patterns within 
the target areas as w-ell as scattered within the overburden from just west of Beaver Creek to east of 
Unnamed Creek a distance of approximately 3 lcilometres across tbe strike of the stmchxes. 

structures 
Extensional tectonics generated multiple subparallel faults in a northwest to northerly direction 

as well as faults in northeast to easterly direction. The faulting dropped eachblock as one goes from west 
to east. This interpretation is based on drill sections, air photo lineamenta, topography and my own 
experience on the ground. I believe that there are a series of sobparallel f?mlts with a NNW strike that 
cross the property and are parallel to or a splay of the major Sicintine fault zone which is just to the east. 
There are also indications of fault zones at almost right angles to the main fault zone as indicated by the 
drainage pattern of the bottom of Unnamed Creek, the strike of a da& dike in Unnamed Creek and an 
airphoto lineaments on fhe southeast comer of the area The fault mapped by Allen (NNE trending) goes 
fram the headwaters area of Beaver Creek towards the area of Noranda’s most intense drilling which may 
help explain the problems of correlating hole to hole data. This NNE trending fault (Allen’s) may also be 
the reason for the fragmentation and deflection of the soil and VLF anomalies in the upper area of Beaver 
Creek. These fault zones provided conduits and areas of weakness for the penetration of the intrusive 
brxlies and the mineralizing solutions. Multiple episodes of fracturing resulted in the rock units becoming 
receptive to mineraliza&zm in both the sediments and the intrusive bodies. 
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The mineralization consists of pyrite, arsenopy?ite, galena, sphalerite, tetrahedxite and 

cbaIcopy&e primarily in a quartz or quartz-carbonate altered rock. The mineralization is related to dykes 
and/or fault sttumes, it is emplaced in veins, veinlets and/or stockworks and carries values in gold and 
silver. The alteration consists of qtz-carbonate ( ankerite, calcite, dolomite ) serecite and chlorite ( malic 
minerals in the granodiorite dykes ). The dykes themselves show alteration ( clay minerals, carbonate and 
s&cite ) and contain stockworks of mineralized quartz. The sandstones being more permeable, show tbe 
greatest dcgrce of carbonate alteration with ankerite, calcite and qtz-carbonate forming veins and fracture 
fillings. The carbonate alteration zone mapped to date is approximately 2 km. X 3.5 km and open to the 
southeast. In Allen’s report for Intertech (1989) his statistical analysis indicates that there are at least two 
populations of mineralization thus soggesting at least hvo mineralizing pulses and possible overprinting of 
alteration/minerali7ation. 

The highest drill sample assay came from a quartz vein within a dacite dyke (3 1 grams/ton gold 
over .2 m&e). Fracture fillings in the i&wives consists of quartz and quartz-carbonate veins and vein& 
tbat usually cany gold and/or solphide mineralization. 

e.g. DDH 87-14 0.6 m&e 31.85 gmt Au 129.0 gmt Ag 
DDH 87-15 0.6 m&e 4.25 gmt Au 17.6 gmt Ag 
DDH 87-22 0.2 m&e 13.0 pmt Au 46.2 gmt Ag 
DDH 87-23 0.2 metre 48.5 gmt Au 1243.0 gmt Ag 

The “best- drill intersection was in drill hole #86-5 - 4.3 grams over 6.6 metres - in a quartz stockwork 
within the sandatondsiltstone. (The drill results listed above are on the Warren ground adjoining on the 
northwest.) 

Ice Movement 
The 1999 program supports the interpretation of a southerly movement of the glacial ice on the 

Tommy Jack property. The interpretation of transported soil anomalies is suppmted by the data collected 
by the tracing of boulder trains, the exposure of bedrock by hand trenching of tbe soil anomalies and the 
analytical data There ia no obvious evidence that tbis transport of soil anomalies was of any significant 
distance and that all the source rocks are therefore in the immediate vicinity. 

Soil Anomalies 
The soil anomalies generated by Noramia and Intertech should be re-interpreted in light of the 

probable transport and smearing of soils by glacial action. 

Intrusives 
Bulkley Introsives are a Late Cretaceuos suite of granitic rocks that intrude the. Jurassic Bower 

Sediments in the property area On the property tbe introsives consist of dikes and sills which are an end 
phase felsic rock @cite) that is fractured, altered and in some cases mineralized. 

12 
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POTENTIAL OF THE TOMMY JACK PROPERTY 

TARGETS 

C&on&e (sediment) hosted bulk mineable gold deposit similar to Carlin, Golden Bear and 
Brewery Creek. 

-this property has simiknities to the above deposits such as host rocks, struchne and 
geological setting. The stockworks of gold bearing quartz witbin the sedim&ary units 
indicate the possibilities of a large tonnage deposit 

Intrusive hosted stmctiy controlled deposit 
-gold mineralized stockworks within the intrusive dykes themselves 
-multiple subpamIIe1 faults that probably penetrate the intrusive as indicated by 
the stockworks within the dacite dykes 

High grade veins within the sediments similar to the Silver Standard Mine to the south 
-the numerous high grade floats found in the area indicate the possibilities of high grade 
veins on the periphery of a larger gold bearing system 

c 
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STATEMENT OF QUALIFICATIONS 
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1969 - 73 -----Mineral Exploration 

-geochemical surveys, gmphysics, prospecting in B.C 

1973 - 74 -------Mineral Exploration 

-geochemical surveys, geophysics, diamond drilling in Australia 

1974 to Present -- Mineral Exploration 

-geochemical surveys., geophysical surveys, geological mapping, prospecting, crew training and 

exploration project management in B.C. and the Western U.S.A. 

(Washington,Califomi~Nev~,~~~U~) 

EDUCATION in GEOLOGY 

1977 Prospector’s Course - College of New Caledonia - Prince George B.C. 

1977 Advanced Prospector’s Course - Selkirk College - Castlegar B.C. 

1986 Advanced Prospector’s Course - Malaspina College - Namimo B.C. 

1988 Exploration Geochemistry - NWFMA and Association of Exploration Geochemists - 

Spokane Washington U.S.A. 

1990 Petrology for Prospectors -Dr. T. Richards - Smithers B.C. 

1997 Tropical GcochemistI)I - MDRU Short Course - Vancouver B.C. 

1998 MDRU Short Courses 

- Mineral Exploration and Ccmnwnity Relations in Latin America 

- Satellite and Topographical Images and Their Stwtural Analysis in Mineral 

Exploration 

Alan R. Raven 

December 1999 
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FOREWORD 

This guide to the self-potential method of geophysical prospecting represents part of 
continuing efforts by the Ontario Geological Survey to assist explorationists. and to support 
the development and implementgtion 01 sound mineral exploration technologies suited to 
Ontario conditions. 

The self-potential method is small-scaled versatile. and provides a simple, reliable 
and economical means of near-surface electrical prospecting for certain base metal sul- 
phides and other mineral resources. In Canada. discoveries of important sulphiie ore bod- 
ies by the SP method attest to its proven exploration value. Additionally. through research 
and development of the method, there should be further possible refinements and apptiia- 
tions for SP. 

E.G. Pye 
Director 
Ootarb Ge&gica/ .survey 

,, . . . 
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Conversion Factors for 
Measurements in Ontario Geological Survey 
Publications 

I f  Ihe reader wishes to corwerl imperial units to SI (metric) units or St unils to imperial units 
Ihe following multipliers should be used: 

CON-VERSION FROM 51 TO IMPERIAL 

0.1550 
10~7639 
0.386 IO 
2.471 054 

0~06102 
35.3147 

1.308 0 

1,759 755 
0.679877 
0.219 969 

0.03527396 
0.03215075 
2.20462 
0.001 1023 
1.102311 
o.coo 984 21 
0.9642065 

0.029 1666 

0.583 333 33 

1 incn 
1 bd 
1 chain 
1 mile (starule) 

AREA 
1 square inch 
1 square hot 
1 square mite 
1 acre 

VOLUME 
cubic inches I cubb inch 
cubic bet 1 cubic Icot 
cubic yards 1 cubic yard 

CAPACITY 
pints 1 pint 
quam 1 qua” 
gallons 1 gallon 

MASS 
ounces (avdp) 1 ounce (avdp) 
ounces (my) 1 ounce WJy) 
pounds (audp) 1 Pound (avdp) 
b”S (5hort) 1 b” (shon) 
tons (short] 1 Ion (short) 
tons (long) 1 b” (long] 
10”s (long) 1 b” (long) 

CONCENTRATION 
DUMB woyy 1 Ounce urwfy 
ton (snort] to” (short) 
pe”“ywefQhtsl 1 pe”“yw?iQh” 

25.4 
2.54 
0.3WB 

x1.1166 
l.W934u 

0.451 6 
0.36*903 04 
2.589 SW 
0.404 6856 

16.307064 
0.02631665 
0.764555 

0.568 261 
1.136522 
4.546999 

26.349523 
31.1934766 

0.45359237 
997.96474 

047316474 
1016.0453358 kg 

1.0180455058 1 

34.2657142 gR 

1.7142857 gn ’ 
ton wxl) Ion (shonl 
OTHER USEFUL CONVERSION FACTORS 

1 ounce (Ifoy)lton (short) XI.0 pennyweighlsito” (short) 
1 pe”“y.+Ught!to”(shortJ 0.05 ounce (RoyWm (short) 

NOE-Come~bn laclors tibh are in bold type are exact The conversion Iactors have bee” take” 
from or have been derived from latiors give” in the Metric Practice Guide for the Canadian 
Mining and Metallurgical IndustOes published by The Mining Ass&&on of Canada in coop 
eratim wivl 0-e Coat Amxialbn of Canada 
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A Guide to Prospecting 
by the 

Self-Potential Method 

INTRODUCTION 

The author has used the self-potential or spontaneous 
polarization (SP) prospecting method extensively tar 35 
years in surveying mining claims, and considers it the 
best of the electrical geophysical methods. 

Recently, interest in the method has revived, proba- 
bly due to renewed gold exploration. Most gold deposits 
are not good cohductors. but do contain some sulphides 
which can be detected by the SP method. ’ 

The few available textbooks which mention the SP 
method are brief in their descriptions of field prospecting 
methods. and some prospectors. who have tried the 
method with insufficient understanding of the technique. 
have become discouraged and added to the miscoocep 
[ions about it. Good practical descriptions of the SP 
method are contained in “Prospecting in Canada“ by 
Lang (1970) and in “Mining Geophysics, Second Edition” 
by Parasnis (1975). 

This guide incorporates and updates information 
from a previous paper by the author (Burr 1960) and is in- 
tended to instruct the layperson in the routine prospect. 
ing use Of the method and to encourage more geophysi- 
cal research of the SP phenomenon. Much of the material 
presented is unavailable elsewhere and was derived by 
experience through field applications. 

IMPORTANT FACTS 

Although the author has endeavoured to dispel1 some 
misconceptions. and to add some new facts on the SP 
method in the body of this guide, some isolated facts 

‘bmdting Qe01ogist-geOphy5~C1st. 2111 Carlton Plus, 140 
Carlton St.. Toronto. Ontarn M5A 3W7. 
Manuscript approved for publicatnon (March 15. t 981) and pub- 
lished with the permission of E.G Pye. hrector. Ontario Geologi- 
cat survev. 

could be emphasized at the beginning: 
1) Hydro and telephone lines. which plague some of 
the other electrical methods, do not affect SP 
2) Iron formation. which acts as a “good conductor” 
with some of the other electrical methods, does not af- 
fect SP unless sulphides or graphite are associaled 
with it. One major iron formation at the Sherman Iron 
Mine, Temagami. Ontario, contains graphite. The SP 
method begms to detect this anomaly at least hw 
miles away. On the basis of one long north-south trav- 
erse conducted by the author. a peak of 4@JO mv (4 
volts) was obtained over or near this iron formation. 

3) Buried or grounded metal objects can produce 
spurious SP “spot anomalies”. A buried long metal 
pipe can produce a linear and sometimes genuine- 
lwking (pseudo)anomaly. Graphite cathodes are 
used beside gas pipe lines to prevent corrosion and 
can produce an abnormally high negative SP anoma- 
ly. Similarly, it can be demonstrated that an axe, pick 
or knife driven into the ground beside the forward pot 
(an SP ground electrode) produces a high negative 
reading in the instrument. 
4) Several years ago in Northern Quebec tne author 
discoverad a graphite SP anomaly of 1 volt at a pot 
separation of 300 feet. An unsuccessful experiment 
was conducted to try and achieve a 6 volt potential 
and power a radio. An additiona pot merely cut the 
potential to .05 volts~ Apparently the current strength 
or “ground amperage” in a near-surface sell-potential 
electrical lield is not proportional to the number of 
pots used. 
5) Natural SP anomalies of a few hundred to over a 
thousand millivolts, and of negative sign by conuen- 
[ion. are caused by the iron sulphides pyrite and pyr- 
rhotite, the copper sutphide chalcopyrite. and the r!a- 
tive element graphite. Graphite gives the strongest SP 
reaction, followed by pyrrhotite. pyrite, and chalcopy- 
rite. Strong negative anomalies have also been re- 
ported over chalcocite. covellite and anthracite (Sat0 
and Mooney 1960). Because of the many other factors 
influencing the strength of an SP response. it is not 
possible lo predicf which typeof sulphide is responsi- 
ble for the anomaly. A magnetometer or dip naadle 
survey may help to determine whether the magnetic 
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iron sulphide pyrrhotite is present Ornot. 
6) Magnetic storms. dealt tith in the “instructions” 
section of this guide. are a natural phenomenonwhich 
can be detected by the SP instrument. It has been 
suggested that approaching eafihquakes. or an 
atomic explosion anywhere in the world could be de- 
tected by a monitoring SF instrument. In Caliiomra. 
the method is used to locate water leaks in prpelines; 
in Auslralia. to detect Sail springs: and it can also be 
used in geothermal eXplOraliOn and in structural stud- 
ies. Other applications are also possible but await fur- 
ther research of the SP method. 
7) Manganese oxides (psilomelane and pyrotusite 
wads) have been observed to give positive SP ano- 
malies. In Jamaica, the author de&led high grade 
manganese “wns” or “dykes” which gave strong 
positive anomalies. The sedimentary Sibley Formation 
in the District of Thunder Bay. Ontario contains a man- 
ganese oxtde unit which produces alternating high 
positive and high negative readings which Ihe author 
inferprets as a possible indication-of [he presence of 
graphite. 
8) Finally. the peak Of an SP anomaly is detected with 
the measuring pot positioned directly above the 
SOUK~. This is in Contrast to other electricgl melhods 
which can be responsive to the dip of the anomalous 
source. and through misinterpretation have led to 
some drill holes that have overshot, or have been 
spotted too far from or too near the target. 

Figure I- 

BRIEF HISTORY 

The SP method is the earliest electrical geophywzal 
method to be discovered or invented. It was fvst applied 
in England by Robert Fox (1830) who conducted SP re- 
search around the tin minesof Cornwall. and later by Cart 
Barus (1882) who applied the melhod at the Comeslock 
Lode rn Nevada. The first sulphide orebody discovered 
by an electrical method was dateclad by SPat Nautenen. 
Lapland. Sweden in 1907 (Lundberg 1948). 

BRIEF THEORY 

Most explanations of the SP phenomenon propose that a 
“wef” sulphide (or graphite) body develops negative and 
positive electrical potenlials at its top and bottom. result- 
mg !n a both metallically and electrolytically medlated 
“flow-of electrochemically generated current around and 
through the body as shown in Figure 1. 

It is possible that sulphide and graphite bodies in co. 
ntact with ground water electrolytes induce a “spontane- 
ous” DC flow of current. but local ground currenls are not 
solely Waled to potential differences arising from sponta- 
neous p&rization of a conductrng body. The author con- 
siders that the natural telluric fields and currents encir- 
cling the earth provide a natural applied electrical 

I I 

Schernat~c representatm of spontaneously generated eleclric current flow near a sulphJde body. show;ng cur- 
rentpaths thrtwgh theground and rhe SPapparatus (affer Lang 7970)~ 



field which--close to an electrolyte-bathed SP body- 
can gwe rw to a “conductive” s~onlaneous polarization 
etfecr which dislofls the local primary geosymmetry of 
natural eleclrical fields near the earth’s surface. 

For example, if these ground currents are flowing 
through an electrically isotropic and homogeneous rock 
type. they are like the parallel, equispaced strings of a 
harp, and a uniform potential difference field is devel- 
oped (see A in Figure 2). I f  they are passing through dif- 
ferent rock types with different conductivities. some of the 
nearby “harp strings” will converge slightly to take ad- 
vantage of a better conducting rock unit. resulting in a 
“resistivity” map which differentiates between diflerent 
conductwl~es of the rock types (see B in Figure 2). I f  the 
currents tome upon sulphides or graphite lhey will be 
drawn towards such bodies in an attempt to flow through 
Ihem, resulting in a high potential or anomaly (see C in 
Figure 2). Finally, in a strong magnetic storm, the harp 
strings will quiver as if they were being strok& (see D in 
Figure 2). The effect of a magnetic storm will be dis- 
cussed at greater lenglh in the “Instructions” section. 

COMPARISON OF ELECTRICAL 
GEOPHYSICAL METHODS 

Although the SP method was extensively and routinely 
used during the 1930‘s and 40’s by many well-known pro- 
fessional geophysicists, currently. it is generally misun- 
derstood or overlooked as a useful and economrcal geo- 
physical prospecting method. 

The lirsl orebody found in Canada by electrical 
methods was surveyed by Hans Lundberg (1928) at the 
Buchan’s Mine in Newfoundland, where conductive ore 
was detected using the SP method. At least one orebody 
was found in the Noranda area and Lundberg (1948, 
p. 179) reports: “...a lead-zinc-copper orebody was found 
in the E&em Townships of Quebec. This survey was 
carried out by A.R. Clarkand H.G. Honeyman. and the re- 
sults were well conlirmed by subsequent drilling.” He 
also sfates: “The outlining of the Flin Flon orebody in Man- 
itoba is perhaps the best known example of his [Sherwin 
Kelly’sj surveys.” 
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Figure 2-Schemalk representation of various naturally occwing configurations of electrical equipotential fiMs. 



The author was involved in early field surveying ex- 
penmen% wifh the resishvlty method, using formulae de- 
veloped by Dr. Arthur &ant, University of Toronto. This 
method requires Ihe “pushing” of alternating current into 
lhe ground and can provide an excellent interprelive 
model of the geological stratigraphy and stnxture. Resis- 
t~vrry surveyjng can also detecl conducting anomalies 
which may correlate with buried sulphides or graphite, 
However. the method was found to be cumbersome and 
Slow. and soOn gave way 10 the faster, more portable but 
less informative eleclromagnetic (EM) methods. More re- 
cently Ihe induced polarization (IP) method has been de- 
veloped and applied, It also”pushes”current [as DC pul- 
ses which naturally decay] into the ground but is much 
more cumbersome than the resistivity melhod, and much 
more expensive lhan most of the EM methods, It is con- 
sidered to be a composite of the resistivity and SP meth- 
ods and is capable 01 detecting Ikxv resistivity “good” 
conductors and disseminated sulphides (including oxi- 
dized orebodies). 

Unfortunately. the interpretation procedure is compli- 
cated and the method will equally well detect iron oxides 
and other semimelallic uneconomic minerals. A draw- 
back with the resistivity. EM and IP methods is that they 
measure secondary electrical fields which aresometimes 
difficulr to interpret. They also respond to ““mineralized 
wet shears, faults. and fissure zones. Perhaps the most 
common cause of “false” anomalies with these melhods 
is the variable depth of overburden over the rock surface. 
If  there is a subsurface valley buried by overburden, all 
fhe above methods will yield a “psuedoanomaly” similar 
to an anomaly observable overa massive sulphide zone. 

Alternatively, the SPmethod does not determine sec- 
ondary lields. so survey results are much easier to inter- 
pret. It does not respond to subsurface valleys, wet clay. 
shears, or faufts; and, in the author’s experience, the SP 
method does not provide results which could lead to a 
false anomaly. In over 500 SP anomalies which were 
stripped or drilled, the author always found the source of 
the SP anomaly to be sulphides and/or graphite in the “n- 
derlying rock. 

The SP method responds to good conducting sul- 
phides (both oxidized and unoxidized bodies), graphite. 
and nonconducting (dissemnated) sulphides if these sul- 
phides are oxidizing. The author has encountered only 
two cases where disseminated sulphides were not de- 
tected by the SP method. In one case, an exposure of 
disseminated pyrite showed no oxidation “rust” (gossan) 
whatsoever; in another, sulphides of a pyrite-chalcopy- 
rite-bearing copper orebody were also fresh, and the pH 
ot the ground water was found to be 10.0, too basic to ox- 
idize the pyrite. According lo Lundberg (1948, p-179): 
“The self-potential method must be used with some cau- 
tion....and many orebodies may not cause any anomalies 
at all, owing to certain ground-water or overburden condi- 
tions.” The proportion of nonoxidizing. nonconducting 
sulphide bodies is unkrnnvn. but the author expects that 
the number in Canada is probably very small. It is this 
Small percentage of nonconducting sulphide bodies 
which prevents one from saying the SP is a “Yes” or “No” 

method in geophysical prospecting forsulphideares. II is 
a Yes or No method for the detection of good COnducfors 
only. bul not necessarily for disseminated sulphides 

Anolher fealure of the SP method is its ability to dif- 
ferentlale between anomalies caused by sulphides and 
anomalies caused by graphlie. S”lph!des produce a 
range of up to 350 millivolts belween the most positive 
and most negative SP readings, graphjte has a hrgher 
range. The SP method also has the ability to “smell” an 
anomaly Some dtstance away and can smell graphite at a 
greater distance than sulphides. 

One of [he popular misconceplions aboul the SP 
method is that it is limtted to shallow depths as its detect. 
ing ability is dependent on lhe presence of oxidizing sul- 
phides which usually occur close to surface 01 the earthy 
Lundberg (1946. p.179) states: “The self-potenlial 
melhod is based on Ihe fact thal slowly proceeding 
weathering in the upper portnon of a sulphide body is ac- 
companied by eleclr~cal potential differences between 
the surficlal oxldlation zone and the deeper nonoxidized 
porlions of the orebody”. Lang (1970, p.162) conlends 
lhis idea by noting that graphite is not oxidizing. The au- 
thor has located disseminated sulphides under 25 m of 
sand (including a quicksand layer). and a weak conduc- 
tor under 36 m of overburden. Lang (1970, p.162) alto 
stales: “...reactions at the surface may become too weak 
to interpret when the overburden is more than about 300 
feet [91 m] thick.” The aulhor has located “heavy” sul- 
phides capped by 7.6 m of barren rock. with no apparent 
indications of oxidation. 

Another misconception is that one can derive a for- 
mula to determine the percentage of sufphides in an SP 
anomaly based on the strength of the readings. Lang 
(1970, p. 162) slates: “The Strength of the potential gener- 
ated depends largely on the concenlration of sulphides.” 
One cannot, however. determine any variations in the 
strength of anomalies as dependent on rhe concentratiin 
of sulphides. For example. the strongest SP value along 
the strike of an anomaly does not occur where the sul- 
phides are most highly concentrated. but where the 
source of the anomaly is closest to surface. With a little 
practice, one can determine whether the source of the 
anomaly is close enough to the surface lo be exposed by 
stripping. Details are given in the section “Mineral Pro- 
specting with the SP Method”. 

Although the author has stated that the SP method 
does not give false anomalies, certain operator errors can 
produce them. To help operators avoid such errors is one 
of the objectives of lhis guide. 

LIMITATIONS OF THE SELF- 
POTENTIAL METHOD 

As no one geophysical method is all-embracing. the fol- 
lowing limitalions of the SP method should be borne in 
mind when planning surveys: 

1) The SP method cannot be used over water. How 
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ever. Lang (1970. p.162) states: “Where sulphide depos- 
ils lie beneath lake waters, the method is not usuallv ao- 

‘t, 
plicable except over the ize In lhe wintel’. Further re- 
search is needed to refine this technique. 

2) Winter surveys are now possible through snow 
cover using high impedance voltmeters, but damp- 
ness can short-crrcuit the instrument, eareina cold 
can weaken the batteries, and ice can encrust the 
pots and prevent ground contact. Prevenfive mea- 
surea include addition oi glycerine to Ihe pots. and 
carefully planned quick checks over target areas, to 
maximize surveying before prolonged lrigid tempera- 
tures can atfect the equipment. 
3) Ah SP anomaly does not indicate whether conduct- 
ing sufphides are disseminated or massive. Accord. 
ingly. lhe anomaly could be tasted by another electri- 
cal method Such as VLF (very low frequency) to 
determthe whether it is a good conductor. At [he same 
lime, the anomaly could be checked with a magne- 
tometer to determine whether the magnetic iron sul- 
phide pyrrhotite is present. 
4) As mentioned in the seclion “Important Facts”. the 
SP method responds to pyrrbotite, pyrite, and chalco- 
pyrite. It does hot respond to zinc, lead, gold, or silver 
minerals. However, some iron or copper sulphides are 
generally present with these other metals and. if oxi- 
dizing, will result in an SP anomaly. 
5) In the caee of a strong and obvious graphite SP 
anomaly, the method cannot indicate the presence or 
absence of associated sulphides. Presently, only one 
instrument. the RONKA EM-15 can resolve associ- 
ated sulphides. but only if the anomalous source is 
shallow. and if any associated sulphides are good 
conductors For reasons not fully understood, this in- 
strument only responds to good conducting sul- 
phtdes. but not tographite. 

SELF-POTENTIAL EQUIPMENT 

A millivoltmeter-potentiometer is used to take SP read- 
ings by a needle and scale. digital readout, or an adjusta- 
ble dial which brings a needle or audio signal to a hull po- 
sition. The operator will likely make fewer mistakes in 
recording with a digital readout. Readings should be 
doublechecked for precision, particularly at established 
Control stations. 

A basic requirement is a reel of wire. In most cases, 
more than 600 m of wire is desirable. Another useful and 
timesaving item in conjunction with the use of a long wire 
is a pair of walkie-talkies. Lastly, the most important items 
are the porous pots. If  these do not function properly, the 
survey becomes a wasted endeavour. Occasionally the 
millivoltmeter t-nay get wet and stwt-circuiled. This con- 
ditlon is easy to detect if nol to rectib. Also, Ihe wire may 
develop a bare spot which may make contact wilh the 
wet ground and give a sudden strong negative reading. 
Thrs is also easily identified though Of infrequent occur 

rence. In aorne circumstances. an unmonitored pot may 
change its potential along a survey line and produce 
false anomalous readings. The pots are crucial to the 
successful operation of the SP equipment. and accord- 
ingly, will be discussed first in the “Instructions” section. 

INSTRUCTIONS 

(1) Operation of SP Equipment 

l-he Pots 

The two pots are generally made of porcelain ceramic in 
hollow cylindrical forms with porous bottoms. From the 
caps, copper electrodes are suspended down into the 
pots. A saturated copper sulphafe solution is used as the 
medium to connect the porous pot contact with the 
ground, which establishes a mediated electrical contact 
with the copper electrodes auspanded in solulion. If  two 
bare metal electrodes made contact with the ground, 
there would be an inslantaneoua surge in p&rization be- 
tween them which would then drop quickly to zero. With 
Ihe copper sulphate solution as the mediator of the 
ground contact, no net polarization effect involving a dis- 
charge of current takes place and the relative potential 
difference between Iwo survey stations can be measured 
withconsiderable accuracy. 

Occasionally, Ihe two pots will have, or may develop 
ah inherent potential difference between them. If this is 
only a few millivolts, no harm is done in running survey 
lines with the reel and not correcting the individual read- 
ings. An error of a few millivolts will hot result in false or 
obscured anomalies. However, a high pot potential differ- 
ence can be very critical in some situations as discussed 
below. 

The reason for an original pot difference iszprobably 
due to slight variations in construction making one pot 
more porous than the other, and thereby, of a slightly dif- 
ferent conductive response This is usually a fixed and 
unchanging condition which does not hamper the SP sur- 
vey. However, a sudden change in pot difference may ba 
caused by a crack. by contact of the porous part of the 
pot with metal or sulphides. by the drying out of one pot. 
or by the solution in one or both pots becoming undersa- 
lurated in copper ?&hate. The pot difference should be 
checked often; for axample. at the start of the day, at 
noon. a[ the end of the day, and at each control station 
ancl tie-In point. 

The filling of the pots must be carried out with care. 
the level of the solution checked often. and additional 
crystals or powder added lrequently as required Without 
ample coppersulphate solids in contact with thesolution 
a rise in temperature 01 one or both pots may result in un- 
dersaturation. This is because of the increased solubility 
01 copper sulphate at higher temperatures. To make the 
saturated copper sulphate solution. it is advisable to heat 
the water as the crystals are being added, unlil the solu- 
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tion is hot and solid cryslals are slill presenl. A pyrex bowl 
is recommended. as the solution is corrosive. and a 
wooden spoon or stick is usetul for stirring. 

Jellying the Pots 

I f  the pots are to be used for a week or more, it is timesav- 
ing to make a jelly of the solution. Only enough jellied so- 
lution to fill the two pots is required. The operation is stmi- 
lx to making any jelly, except it is advisable to add two or 
three times as much gelatin to the water to make a good 
set. The hot water plus gelatin solution should be well stir- 
red as the copper sulphate Crystals are added. After the 
solution has cooled, a few crystals should be added to 
each pot. The jelly solution Can lhen be poured into the 
pots. capped. and allowed to set. One set of jellied pots 
should fast an enlire prospecting season of 3 or 4 
months. 

However, the pot5 should always be stored under 
moist conditions away tram excessive heat to prevent 
evaporation and danger of drying out. 

Pot Difference 

Once the pots have been filled and allowed to cool it is 
possible to determine by a simple procedure whether 
there is any inherent pot difference: 

(1) The pots are placed on or in the ground, close to- 
gether. with one pot connected to wire running from 
the positive r’far”) connection of the millivoltmeter, 
and the other pot connected by wire lo the negative 
[“near”) connection. A first reading is taken. 
(2) The pots are now reversed leaving Ihe same wires 
attached to the positive and negative connections of 
the millivoltmeter. and a second reading is taken. 
(3) The formula for calculating the pot difference is: 
(1 sr Reading + 2nd Reading)R. 
for example, if the 1st Reading is -8 millivolts and the 

2nd Reading is + 10 millivolts. the pet difference is ((-8) 
f  ( + IO))/2 = + 1 mv. These relatively high readings in- 
dicate that the potential difference between the ground 
and each pot is 9 milliiolts. suggesting that the pot differ- 
ence was measured in an an4maf4u~ area. However, as 
long as the correct procedure is followed. the true pot dif- 
ference is obtainable anywhere. Once the magnitude of 
the pot difference is established, the positive and nega- 
tive pots should not be interchanged during the course of 
SP survey readings. An alligator clamp on the “forward” 
positive pot is ample identification, and is useful for en- 
gaging and disengaging the end of the wire. The pot dif- 
ference shou!d be regularly monitored and carefully mea- 
sured at each control station ano tie-in point. 

The Millivoltmeter-Potentiometer 

Most w&meters are accompanied by full operating in- 
structions which describe how to read the instrument. It is 
important to emphasize that by convention the forward 
advancing pot should be linked to the positive or lar in- 
strument connection and the stationary or rear control 
station 
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pot should linked to the negative nearconnection (Figure 
1). With the posilive p-3 movrng “ahead“. anomalies are 
negative after the traditional Carl Barus method which is 
the currently accepted convention. If  the negative pot is 
inadvertenlly sent ahead, strong positive readings would 
be anomalous. 

The Reel of Wire 

Wire used in SP prospecting should be strong. thin. Ilght. 
flexible. and well-insulated wifh a smooth surface. De- 
pending on the roughness of the terrain, Ihickness of un- 
derbush. and slraightness 41 the traverse line, a 0.8 km 
length of wire can be pulled off a reel to ils end. Wire 
should be attached to the forward pot by a Clove hitch 
knot. with a bared end connected to the copper electrode 
which protrudes above the pot cap. The connection 
should be made with a short piece of insulated wire se- 
curely attached at one end to the pot electrode. and to an 
alligator clamp at the other end in order to make contact 
with the reel wire. With this arrangement. an SP surveyor 
can pull Ihe wire and the forward pot with one hand with- 
out danger of disengagement of the pot connection. 

Theoretically. the potential difference due to the SP 
effect could be measured with the two pots several kilom- 
eters apart. Although impracticable. a longer wire is pref- 
erable as more readings can be taken with the mitlivolt- 
meter and rear pot set up at a single control station. and 
fewer control stations are needed as discussed below. 

A reel with only 244 m (800 ft) of wire shwld not be 
spliced onto an extra length of wire. Regardless of how 
well Ihe wire is spliced and insulated. it will come apart or 
become entangled under most field conditions. The time 
gained from avoiding such survey delays will more than 
compensate for the cost of an appropriate length (e.g. 
610 m(2000ft.) of wire. 

The positive wire from the millivoltmeter should have 
an alligator clamp !o attach to the reel wire, as it is gener- 
ally necessary to disengage Ihe clamp before Ihe reel un- 
winds. 

The Walk%-Talkies 

Although the two SP operators can shout for a few hun- 
dred meters and then send messages by tugs on the taut 
wire. a faster and more reliable survey can result from use 
of walkie-talkies for voice communication. The forward 
operator can describe the topography (e.g. ?wamp?.. 
creeks, up-hill. down-hill, etc.) to the note-taker operating 
the millivoltmeter, and can notify when the forward pot is 
in ground contact and ready for a reading. Often. the reel 
will stop. the instrument operator will attach the millivoll- 
meter at the rear control station wire. and then the reel will 
suddenly move forward. resulting in possible damage. 
The instrument operator can also inform the forward oper- 
ator of the trend of the readings, and, if “smelling” an 
anomaly. to cut down Ihe readings from. for example. 20 
m intervals to 10 m 4‘ less for a preliminary delailed sur- 
vey of the anomaly. 

The walkie-talkies should not be so powerful as to in- 
terfere with nearby citizens bands. 



(2) Conducting an SP Survey 

After the pots have been prepared and the initial pot dif- 
ference measured, they may be combined with the milk- 
voltmeter, the reel of wire, the walkie-talkies. and weath- 
erproof note-laking materials in preparalion for an SP 
survey along a predetermined line grid. The slating pro- 
cedure will depend on the size of the grid and the length 
of wire on the reel. For example. the grid shown in Figure 
3 is oriented with a base line (BL) parallel to the structure 
or strike of rock units and cross lines at right angles. 

With 810 m (2000 It) of wire a survey moving from 
east to west could effectively cover the area as follows: 
(1) The first control station is established on the base line 
at cross kne 4W. This station is given a lenrallve valueof 0 
mv. (2) The pot dillerence is recorded. and (3) SP survey 

measurements are recorded along with pot locations and 
other notes. north and south on lines 0. 4W and 8W. as 
well as readings along the base ltne between line 0 and 
kne 8W. Readings should never be taken at forward pot 
spacing Intervals of ow?l 15 rn (50 ft), except possibly 
along lhe base line. In exploration for narrow vein depos- 
its. the intervals should be shonened to define Ihe peak. 
Bends in the wire of 90 degrees or even 3&Sdegree 
loops do not affect the readings. 

After line 8W has been traversed readings are taken 
along the base line to line 16W where a carelul measure- 
ment is taken and added to the inverse 01 the pot differ- 
ence. Next. the second conlrol station at BL.lGW is es- 
tablished. Ii the tentative value of the second control 
stalion is +5 rnv. then all readings taken from the second 
control station set-up-along lines 12W. 16W, 2OW. and 
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the rest of the base line-are relative lo a value of + 5 mv. 
For example. a reading of -25 mv gives a tentative value 
for that point. or survey stalion, Of -20 mv. All readings or 
linal adjusted values may be plotted on suilably scaled 
maps beside fhe appropriate survey stations. 

With only 244 m (800 ft) of wire, an SP survey con- 
ducted over the same grid would require more set-ups. or 
control stations (Figure 4). In such a situation tne lirst con- 
trol statton ts set up at ?+CON on line 0 (tenlative value 0 
N). and readings taken north. and south lo the base line. 
Along Ihe base line the pot positions should be carefully 
markeo for lie-in with other Control stations south of lhe 
base line. After the northern Part of line 0 has been run. a 
reading is taken at 4W,7+OON and the inverse of pot dif- 
ference is added After this. the rear operafor traverses 
over to 4W,7+GQN where a second control station is es- 
tablished. The rest of the northern part of line 4W, includ- 
ing the base line. is surveyed and the procedure is re- 
pealed across the nor?hern section of the grid to control 
station 20W. 7+00N. Next the pots. millivolrmeter. and 
reel of wire are moved to 2OW.?+OOS. The southern sec- 
tion of line 2OW is traversed, tieing-in at the base line sta- 

tion. Assuming the value at BL2OW had been given as 
.23 mv from the control station at fine 2OW.7 + OON; then. if 
the reading (including pal difference) from the new con- 
trol station at ZOW,7+OOS is + 10 my. it follows that the 
new control Slation is 10 mv more negative than the base 
line at line 2OW- thus -33 mv. The survey is continued 
eastward in Ihe same fashion as the north seclioo. It is un- 
likely Ihal the rest of the base line lie-ins will check as the 
potential will have changed somewhal because of mois- 
ture and temperature variations. Any discrepancies 
should not produce or hide anornGes. Nevertheless. it is 
obvious from the above examples that a longer wire pro- 
vides better Control of background SP variations over a 
larger area (2 control stations versus 12 control stations 
and 6 tie-ins). and allows a fasrer and more efficient sur- 
vey to be run. 

When following the normal procedure of placing the 
pots on or in the ground. it is possible toobtain variations 
of up to 110 mv due to the varying acidity and bioelectric 
aclivity of soils. Wet swamps fend to give positie SP va- 
lues, and dry hills negative ones. In areas where there is a 
more unifon-n type of soil cover, the background range is 

Figure 4-An example of logislb~l d&%/s for an SF 
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much less. As a” extreme example of this, a detailed trav. 
erse ac10ss a 244 m (800 ft) wde Wings pond may give 
a range I” readings lrom + 1 to -1 mv, probably due to 
the uniform acidity of the failings. The author observed 
simtlar small variations in Ihe residual soils 01 Jamaica. 
Lang (1970. p.162) states: “Pronounced slopes,..- 
some~wnes introduce a topographic effect..: Fortunately, 
I” Canada thts potential variation of the background 
agrees with the topography. and, in “~na”omalous areas 
01 swamps and hills, the SP contours correlate 10 tq,o. 
graphic fealures. This is one reason why the topography 
at each station should be noled. Another imponant rea- 
son is show” in Figure 5. 

Figure 5 represents hypothetical SP values along 
one line. In example A SP measurements occur on a 
“flat” map showng no topography. such that the weak 
“egatwes opposite the ? would normally be ignored. Ex- 
ample B shows a small rise which would explain the “eg- 
ative readings in terms of normal background topo- 
graphic variatlo”. However, if there is a swamp. as in 

Ftiure 5-Theoretkal SP readings shokng the eHects of 
topography. 

example C. these weak negatives would definitely be 
anomalous. 

Under favourable conditions a” SP survey such as 
that depicted by Figure 3 could cover the area with a few 
hundred readings in one or two days, travermng approx!. 
mately 4 km of grid. I f  a” SP survey derecls strong ano- 
malous negatives and has also covered a few swampy 
areas. il is likely that the greatest positive and negative 
values 01 Ihe survey have been encountered. As a” ex- 
ample, SP survey notes might read as shown in Table 1. 

If  the range of values is of the order of 250-300 mu, or 
more. aboul one thwd of lhal range is probably back- 
ground variation due to the varying acidity of the soil% In 
this case, if the “lost positive tentative value is near + 100 
mv, or near f  10 mv, it should be give” an adjusted value 
of + 50 mv and tne other lentalive values adfusted ac- 
cordingly. For example. if the most positive tentative va- 
lue is + 75 mv. it is adjusted to + 50 mv. and il follows that 
a rwrmal~zerol -25 mv must be added to all the tenlative 
values, as rn Table 1, to yield the final adjusted value. 

If  the most positive tentative value is between +40 
and ~60 mv, no adjustmenl is necessary. In most cases 
the most positive value is over a swamp or low wet 
ground. 

In some localized anomalous areas the range from 
most positive to most negative readings may be 150 mv. 
or less, and is probably due to a more uniform soil cover. 
In such a case, the most positive tentative value should 
be adjusted to about +25 nw In most circumstances, 
one does not know at the time when the first control sta- 
tion is set-up, what anomalous conditions will occur. On 
more than one occasion, the author has unknowingly sel- 
up a first control station over an anomaly and all the sub- 
sequent readings were positive to high positive. 

The purpose of the adjustment is to attain a final bal- 
anced background range about the zero value, such that 
the anomalous signals are more readily recognized and 
interpreted The backgrcund is the range of electrical 
se%potential which is due mostfy to variations in topogra- 
phy or soil PH. For example. a final adjusted value of -50 
mv on topof a hill would not necessarily be anomalous. A 
value of -70 mv, or more negative, would be. I” the sec- 
ond case above, with a background range of 50 rnv or 
less, a” adjusted value of -25 rnv on top of a hill would not 
necessarily be anomalous. A value Of -40 rnv would be. It 
should be stressed that over a swamp. as illustrated 
above, an anomaly due to buried sulphides might be 
much less negative, or in some cases. a low positive. SP 
anomalies under swamps and deep overburden are 
much weaker than on hills and shallow overburden. Thus. 
topographic information is needed in this type of elWXri- 
cal survey. Below. in the section on ‘Alternative Field 
Methods”. a simple technique which minimizes the top+ 
graphic effect is discussed. 

Magnetic Storms 

Solar flares produce geomagnetic disturbances which 
are related to the phenomenon of the aurora borealis and 
can cause magnetic storms of several days duration. 
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TABLE 1 AN EXAMPLE OF SPSURVEY NOTES FOR A SURVEY CONDUCTED WITH A 
REEL OF WIRE 610 METERS (2000 fz., LONG ON A 4M) f f  -SPACED GRID 
(see Figure 3). 

Control SUIWY 
Station StatiOn 

BL.4W - 
BtJW 
BLZW 
BL.lW 
BL.0 
0+50N 

etc. 

BL.IGW 

BL.lGW - 

BL,15W 

etc. 

$L.l2W 
0+50N 

Reading 

+3 

8 
-12 
-7 
-2 

+5 

-25 

-70 
-44 

Tentative +cw = 
VdWS (Normalizer) 

(Millivolts) 

0 
+3 
-9 
-12 
-7 
-2 

(a “quiet” area) 

+5 

+!T 
-20 

(probably anomalwrl 

-65 
-39 

Final Adjusted 
Value 

-25 
-22 
-33 
-37 
-32 
-27 

-20 

al 
45 

-90 
44 

The intensity and effects of magnetic slorms in norih- 
em areas are enhanced near strongly magnetic iron for- 
mation. During a magnetic ston, SP readings fluctuate in 
an unpredictable and random fashion similar to 
fluctuations observable on a magnetometer under the 
same conditions. Generally. the magnetic storm has no 
effect on the SP readings until the hvo pots are more than 
about 100 m&es apart; and increased pot separations 
increase the violence of the fluctuations. Magnetic storms 
may starl suddenly and last only a few minutes, or they 
may last a few days. Excepr for short traverses. an SP 
survey wit? a reel of wire is @pi possible under storm con- 
ditions. Below. an alternative field method will be dis- 
cussed which can avoid the effects of a magnetic storm. 
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(3) Alternative Field Methods 

Topographic Problems 

Although the influence of topography on SP readings 
msy be interpreted and aMmakes recognized, the prob- 
lems can be confusing lo the inexperienced operator. For 
several years, the author has used a technique which ef- 
fectively inhibits the topographic effect and gives belter 
ground contacts. even on rubble and bare outcrops. 

First, Iwo porous canvas sample bags are filled with 
material which will stay wet for several hours such as 
black muck, loam. or sawdust. Second. a pot is inserted 
in each Mmple bag and tied on. Both pots are then in 
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contact with a medium 01 constanl pH. and the rnfluence 
01 varying acidity is strongly attenuated. As a result, read- 
ings become mere unrform. the background displays a 
narrower range. a”OmalieS I” swamps are betfer defined. 
and anomalies on hilts are less “egatwe and less exag- 
gerated. A final adjusled value 01 7 10 mv for the most 
positrve value is adequate. and a -25 mv value may be 
anomalous. 

Magnetic Storm Problems 

A magnetrc storm can hamper or preclude an SP survey 
conducted with a reel of wire. However. by moving both 
pots at a constant separatro” along a survey tine it is 
possrble to overcome the effects of a magnetic storm. 
Only on rare occasions such as in northern latitudes “ear 
strongly magnetic iron formatron. could there be any 
lluctuatron with a pot Separation of about 15 metres (50 ft) 
or so. 

There are two alternative methods by which two op. 
erators can move song a survey tine without Ihe reel. but 
linked together by about 20 m of wire, to allow for 15 me- 
Ire-spaced (50 ft) readings in rugged topography. Both 
methods are much laster than a survey Conducted with a 
reef since it 6 not necessary to walk back alo”g a ime and 
reel the wire in. From the base line the operators can SW 
vey along the longest lines. traverse across along a tie. 
line or through the bush to a” adjoining line. and survey 
along 4 back to the base line. and over to the starting sta- 
tion to tie +-similar to magnetic surveying methods. 

One method requires that the rear negative pot be 
moved up to the Same ground contact location on which 
the forward positive pot was positroned. Under field sur- 
vsy conditions this method rs rmpracticabte due to the dif- 
ticulty of placing the rear pot on the exacl ground contact 
positron of the forward pot. such that every station be- 
comes an uncontrolled “control station”. 

A preferable alternative lor SP surveying during 
magnetic storms is the “leapfrog method“ show” in Fig- 
ure 6. 

This method solves the problem of uncontrolled con- 
trol stations. but adds to the arithmetic computatrons of 
the opetator taking notes since each stat,o” has to be 
evaluated before the next station 15 “read”. Both 01 the 
methods rnvolve adding the rnverse pot dilference to 
each reading 

For example. Ihe leapfrog patrer” can bs staned 
from an established Control station on the base Irne wfh 
an assigned tentative value Of 0 mv. A” example of typi- 
cal survey noles is show” in Table2. 

The control statron, wilh a fentafwe value of 0 mv. 
reads the posrtive pot at 0 + SON. The reading is + 5 rw; 
thus. with a pot difference (POD.) of -1 mv. the corrected 
reading is + 6 mv and the tentative value is 0 + 6 = + 6 
mv. Next, the negative pot is moved to 1 +OON and reads 
station 0+5ON. The corrected readrng is -9 rnv~ Thus, 
0 + 50N is 9 mv more negative than 1 f  OON: or 1 + OON is 
9 mv mOre positive than 0+50N. Thus 1 +OON has a 
transposed reading of + 9 rrw (see Table 2). and the ten- 
tative value at 1 rOON IS (t6) + (+9) = + 15 mu. The 
posrtive pot is then moved lrom 0 + 50N to 1 + 50N~ Sta- 
tion 1 +SON has a tentatrve value of +31 rrw The nega- 
tive pot is the” moved to 2 + DON and reads I + 50N. If  the 
corrected reading is + 36 mv, the” the transposed read- 
ing of -36 mv means that 2 + OON is 36 mv more negative 
than 1 + 50N and thus has a tentative value of -5 mv. 

To ensure that results are meaningful. it is important 
to keep a careful record of each readrng and calculation 
for later rechecking. On returning to the base line, the 
readings should be tied-in to the control station from 
which the traverse started. A” exact tie-i” or equivalence 
of starting and finrshing readrngs at the control station is 
unlikely, but dependrng on the number of statrons read, 
one can treat the tie-in error as one would treat correc- 
tions for magnetrc diurnal variation during a magnetic 
survey. For example if the tie-in reading is + 50 mv after 
50 readings, fhen working backwards one would distrib- 
ute the discrepancy by adding -50 to the last reading, -49 
to the second last, and so on. However, if the change r” 
readings at the control slation is several hundred milli- 

I sau Ch. I 
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Figure &An example of the “leapfrog”methcd of SP suwey;ng wjth a fixed length oi wfre (see also Table 2). 
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TABLE 2 AN EXAMPLE OF SP SURVEY NOTES FOR ASURVEY CONDUCTED USING 
THE “LEAPFROG” METHOD WITH A FIXED LENGTH OF WIRE (see Figure 61. 

Reading plus inverse Transposed Final 
CClntr0l SUNeY Pot Difference Reading al Tentative Adjusted 
Station Station Pot PD. = l-11 Negative Pot Value VdU-2 

(Milfivoltsl 

8 L.0 o+oo 1-I 0 . . . . . 
0+!5ON (+b +5+(+1 I=+6 +t+61 +6 . . . . . . 
l+OON (4 -1M-(+1)=-9 4-9) +15 . . . . . . . 
l+EON t+) +15+(+11=+16 +(+161 +31 . . . . . 
BOON (4 +35+(+1)=+36 4+36) -5 . . . . . . . 

volts it is necessary lo recheck calculalions or resurvey 
the lines. 

Although faster, this alternative method is somewhat 
complicated, requires careful arithmetic, and usually in- 
volves an adjustment to bring the relative values into rea- 
sonable perspective for interpretation. Despite savings in 
time, it is not recommended unless one is obliged to use 
it due to magnetic storms or a shortage of wire. 

(4) Notes on the Interpretation of SP 
Survey Results 

The results of an SP survey can be effectively repre- 
sent&and interpreted by using maps on which the final 
adjusted values are shown along wilh SP line profiles, or 
rrwe preferably. SPcontours of appropriate inlervals. It a 
goad background range is established. most anomalies 
are well delineated as more negative areas. 

Anomalies of -450 mv. or more negative. are due to 
graphite. but anomalies of -350 to-400 mv can occur in a 
variety of lithologic or mineralized condiiions. Generally, 
detailed follow-up readings along the strike of the ano- 
maly can resolve some of the possibilites. 

Arather situation sometimes encountered during an 
SP survey is a line of values which are n-we negative than 
the values along the adjacent lines on each side. This 
means that the anomalcus SP contours run along the line 
at right angles to the base line and also lo the regional 
strike. This condition may either be due to a loss of con- 
trol. or the presence of a crosscuning conducting body 
which may contain sulphides. Loss of control may be due 
to a sudden change in pot difference, an erroneous read- 
ing (value) ot the control station. or location of the control 
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Station over an anomafy. Similar to magnetic surveys SP 
surveys are better conlrdled from nonanomalous control 
stations. If control stations are to be set up on the base 
line. it is preferable to fir% survey the base line back and 
forth if necessary, to establish reliable values. Then, it 
some parts of the base line ara anomalws. these should 
be avoided as conllOl stations if possible. Since slight 
variations in moisture or temperature can change the 
electrical potential of any station, it is likely thal in an anc- 
malous area the change will be greater. To determine the 
cause of an anomalous line of values, the readings along 
it should be repeated. Repeated surveys of SP anomalies 
due to buried conductors are generally replicative: al- 
though, they may change in strength due mainb to varia- 
tions in the level of the water table. A low water table 
produces stronger negatives than a high waterlable. 

II duplicate readings should substantiate that an 
anomaly follows along a survey line. some follow-up 
cross traverses perpendicular to the line may be required 
in order lo detail the anomaly as depicted in Figure 7. 

In some cases the line profiles or tonIours of SP va- 
lues may be used to appmximalely indicate lhe directton 
of dip of a conducting body (see Figure 8). This is particl- 
uarly so in level areas of no topographical effect or when 
using the canvas sample-bag method (see “Alternative 
Field Methods”). 

$~~ozral Prospecting with the SP 

The main procedures of Ihe SPmefhod aredescribed un- 
der the heading “Conducfing an SP Survey”~ SP pro- 
specting may be conducted wilh a reel of wire: or. at a 
constant pot separalion. depending on which is more 



Figure 7-An example of an SPanomaly (arbitrary contour values) detailed by cross traverse lines 

convenient. Normally, if is not necessary to cut picketed 
grid lines lor prospecting. es pace-and-compass trav- 
erses provide sufficient control over location of anoma- 
lies. 

When an anomaly has been detected it should be 
“peaked up”. This means that the forward pot i; moved 
back along the survey fine until the highest reading on 
that traverse line is accurately located. This may require 
moving Ihe pot only a few centimetres along the line. 
Next, the rear pot and millivoltmeter are moved up close 
to the anomaly. preferably at or near a surveyed station 
so that the new control station can be tied-in to the rest of 
the survey values. As an example, the peak on the survey 
line in Figure 9 is -225 my: since somewhere along strike 
the peak could rise to a “graphite” level, it is necessary to 

maintain some control over the relative magnitude of SP 
values. Assuming the new control station is found to be 
valued at -125 mu, it is possible to do a further check per- 
pendicular to the traverse line to establish the location of 
the anomaly peak more accuratefy If  there is higher 
ground to the right and lower ground to the left it is pref- 
erable to test the higher ground first by a detailed parallel 
traverse line some 5 to 10 rn from the originel sufvey line 
as shown in Figure9. 

If  a second peak of -285 mv is located to the right. 
this means that the best direction was chosen, and an- 
other detailed traverse line should be surveyed father to 
the right. The third peak may be only -105 rw. Thus the 
strongest vaule is near -285 rnv. Next it is possible to pin- 
point the SP target by “potting” along strike until the maxi- 

7 
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CDNDVCTlNG 
SVLPHIDE 
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F&we ~-AC example of dip delermination using SPdata. 
(A&cross-section of a dipping Sutphide body. 
(S,Lline profile oi SP readir&rs over (A) showing smooth gem/e slope on the down-dip side and steep abrupt 
srOpe on the upd,p side. 
(C&conlou~~ of Sfreadings over (A) showing wider spacing interval down-dip anda c&ser~nterVal up-dip. 
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CONCLUSIONS 

mum peak is located, probably between the original trav- 
erse line and the -285 nw value for the above example. 
Assuming the highest peak value is -320 mv. this is where 
the source of the anomaly is closest to surface. To evalu- 
ate whether the anomaly can be exposed by stripping. it 
is necessary to “pot” around the highest peak by raking a 
dozen or so readings over an area of about 30x30 cm2 (1 
w 

I1 the readings around the peak vary by only 1 to 5 
mv within the square area. then the source of the anomaly 
is probably below the water table and inaccessible by or- 
dinary werburden stripping If the readings vary by 5 to 
15 mv or more, the anomaly is above the water table and 
probably may be exposed by stripping off the werbur- 
den with a shovel and pick If the peak area varies by 25 
to 50 mv or more. the source of the anomaly is probably 
;z,phite which may. or may not. be above the water ta- 

An alternative to the grid prospecting method for SW- 
veying well-staked contiguous claims is the “spiderweb” 
technique illustrated in Figure 10. 

Four claims can be covered from a single control sta- 
tion. This method is recommended for base metal pro- 
specting in areas where only large sulphide bodies are of 
interest. It is not recommended forgold prospecting. 

Lang (1970. p.162) states: “Of all the geophysical meth- 
ods applicable to the search for sulphides. the spontane- 
ous polarization technique provides the quickest field 
procedure and also furnishes highly definite information 
as to the occurrence or absence of sulphide mineraliza- 
tion...With the exception of graphite there are but few in- 
significant factors to lead the geophysicist astray when 
interpreting the spontaneous polarization results.” 

Nevertheless, because varying concentrations of 
iron s&hide are common near the surface of the earth’s 
crust, and are readily detected by the SP method, there 
may be a considerable number of SP anomalies which 
are due to uneconomic mineralization. Thus SP shouldbe 
combined with other prospecting methods when the na- 
ture of mineralization is in doubt. Also. laboratory and 
field research into several imponant aspects of the SP 
method are lacking For example, the feasibility and ef- 
fectiveness of SF suweys over ice are not well estab- 
lished. Other areas of possible investigation include the 
effects of magnetic storms, the extra intensity of these 
stem-6 near mapr iron formatiins. the effect of hydrother- 
mal afteration on SP aromalies. improvement of the can- 
vas sample-bag technique (see “Alternative Field Meth- 
ods”) to eliminate potentials due to varying soil acidity. 
derivation and refinement of topcgraphic correction tech- 
niques. and use of the SP method to monitor earthquakes 
or atomic explosions. 
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