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SUMMARY

The Tommy Jack property, owned 100% by Alan Raven, is comprised of 59 claim units. The
property is situaled 93 kilometres north of Hazelton, B.C. It lies in the Atna Range of the Skeena
Mountains, near the confluence of Tommy Jack Creck with the Sicintine River.

The Tommy Jack property in conjunction with the adjoining Warren ground, 20 units on the
northwest , covers a large zone of pervasive carbonate alteration. Within this zonc are widespread gold-
silver-lead-zinc-bearing quartz-carbonate veins in shears and stockworks in Bowser Group sedimentary
rocks and in granodiorite {dacite) dykes and sills. The nature of the mineralization is compared to the
Silver Standard Mine, £5 kilometres to the south (past production of 203,839 tonnes containing 463,000
grams of gold and 236,000,000 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 Noranda,
included 14.1 kilomeires of grid, geochemical sampling, geophysical surveys and geological mapping.
The work generated a number of gold and mulli-<lement targets to the southwest and southeast of the area
worked by Noranda, some of which need more work to fully define, prior to drill testing. Scveral strong
VLF anomalies were also found to correlate with the southwest geochemical anomaly. The targets
generated by the Intertech work are now completely covered by the Tommy Jack property. The highest
grade gold valucs found to date (2.2 ozt gold) are from float found in the vicinity of the southeast
anomaly. The work done by Raven in 1995 also extended the geochemical anomalies especially east of
Unnamed Creek.

The results of the 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 sirong anomalies which indicate graphite
rich structures and possibly sulphide rich zones in the sediments. More work needs to be done to further
access the genesis of the SP anomalies. The hand trench dug Lo bedrock (6800N 9110E Noranda grid)
exposcd a graphite rich zone that is strongly anomalous in gold and arsenic. This narrow shear zone is 10
metres east of a massive sulphide lens {vein) in sandstone which assayed 664 oz/t 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 structures could also be the conduits for the mineralizing solutions.

The hand trench at 18473N 21140E exposed structurally deformed, arsenic rich siltstone which
is the most probable spurce of the arsenic soil anomaly in this area

The traverses on the southern portion of the property covered arcas of unmineralized, structurally
deformed sediments which included a dacite dvke that was equally deformed (shattered). This greatly
helped in understanding the structural model for the property. Data and observations made on these
traverses also explained the genesis of the mineralized quartz stockwotks in the dacite dvkes encountered
in Woranda drill holes, These traverses if done in a meticulous matter will reveal in the crecks, dry stream
beds and stecp areas more outcrop and exposures than one would expect to find.

There is also the real potential of a sediment hosted (sandstone/siltstone} and/or intrusive hosted
bulk mineable gold deposit. This potential is indicated by mineralized stockworks in sediments and
intrusives encountered in Noranda drill holes immediately adjoining the Tommy Jack property 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 granodiorite
intrusions. {Allen 1989 Intertech report). This opinion is still valid today and includes the potential of a
sandstone hosted bulk mineable gold deposit.



RECOMMENDATIONS
Sclf Potential Survey
The SP survey should be expanded in order to more fully understand the structural
components of the property as indicated by the graphite rich structures and to locate precise targets for
further trenching. A few lines should be run over the best Noranda drill results to determine if there is an
SP signature, this would of course depend on permission from the owner of the “Warren” ground.
V.LF Survey
An expansion of the area of covered by the previous VLF survey is warranted in order to
delineate any extensions of the present anomalics and to locate any further anomalies.
Geochemistry
The expansion of a soil geochemistry survey to cover areas of interest is warranied
including a more detailed infill survey in the main target zone and more detailed surveys in any new
anomalics that are developed.
Geological Mapping
The work carried out this year has proven that meticulous work cammied out in the
drainages and steeper areas of the property will discover more bedrock exposures than originally was
thought to be the case. Bedrock exposures can be located by very carefut prospecting and then mapped by
a geologist or other qualified personnel.
Trenching
Much more hand trenching can be carried out on the geophysical anomalies as they are
located. This type of hand work is siow and labour inignsive but is very beneficial to determining the
genesis of some of the anomalies. The trenches will in some cases expose bedrock, the various soil layers
and also help to determine the location of till cover on the property.
Prospecting
Detailed and meticulous prospecting will locate additional exposures of bedrock and
floats of importance to the understanding of the property.
Previous data
The previous geachentical data generated by the s0il surveys should be reassessed in
view of the determination that the ice movement was from the north thus transporting the soil anomalies
and floats uphill.



.

Y B warf
- i \ wrsear '
. ) ) T

W LES

ni_JMETRES

FIGURE — !

LOCATION MAP

20C

TOMMY JACK CK. PROPERTY

SCALE

ISLAND

YANCOUVE R

S PETT




-— 56 ¢ Qo'

. et 8
N SRS

L « %
‘\Logging Road &,

X
™ \\ Mt. Thomlinsen

& N

4 Babine
 x Silver Standard P

Y HAZELTON

u

Kitwanga Racher
Deboule

A

\- SMITHERS

I/ Telkwa

T
N TERRACE
20 20

[30 40 50 60 KILOMETRES

* HOUSTON @ |

SCALE - | . 1,000,000

INTERTECH MINERALS CORP.
ACCESS MAP
TOMMY JACK CREEK PROPERTY

Liard Mining Division — British Columbia

x Mineral deposits mentioned in text. .
Figure 2



OBJECTIVES OF THE PROGRAM

The objectives of the 1999 program were mmitiple: to test and evaluale the usefulness of a sclf
potential survey in this geological environment. to ascertain the genesis of the soil anomalies, to locate
and map as many bedrock exposures as possible in the target areas, to locate suitable targets for hand
trenching, 1o trace the high grade floats to their source, and o exanine the southeast area for any
indications of surface mineralization

INTRODUCTION

The Tommy Jack propertly covers widespread gold-multi-element soil anomalies, VLF and seif
potcntial anomalies occurring 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 venture with Gold Cap and then
Intertech Minerals (1986 to 1989). The “Warren” ground that adjoins the Tommy Jack property on the
northwest was wherc most of the drilling has taken place but a much larger arca (139 units) was the
subject of preliminary exploration programs. These programs consisted of geochemical, geophysical
geological surveys which delincated 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 fo fully delincate.

The purpose of this report is to summarize the results of the fieldwork conducted in 1999 by Alan
Raven. The 1999 season’s work consisted of establishing 3.1 kilometres of new grid, re-establishing 3.8
kilometres of Intertech grid, geophysical survey (self potential} of 4.3 kilometres (fig. 5), geological
mapping of approximately 18 hectares at a scale of 1:2,500 (fig. 6) and traverses covering 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, PHYSIOGRAPHY

The Tommy Jack property is situated 95 kilometres north of Hazelton. It lies immediately to the
south of the confluence of Tommy Jack Creek with the Sicintine River, which in turn flows into the
Skeena River.

Access is by helicopter, about an hours flight from Smithers. There are presently new logging
roads being built into the immediate area and the closest road is about 10 kilometres to the south.

The property is in the Atna Range of the Skeena Mountains. The slopes are gentle to moderately
steep with elevations ranging from 1140 to 1760 metres, 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 property comprises 59 claim onits {6 units are over staked by a 20 unit claim)
All claims are owned 100% by Alan Raven

CLAIM TENURE WORK STATUS TAG UNITS
NAME NUMEBER RECORDED TO Good standing NUMBER
TI-1 370954 2000/07/31 2000/07/31 618368M 1
TJ-2 3709355 2000/07/31 2000/07/31 G18365M 1
T]-3 370956 2000407131 2000/07/31 £18370M 1
TI-4 370957 2000/07/31 2000/07/31 618371M 1
TJ 8 3701169 20006/07/11 2000/07/11 61358 20
1 9 338271 2000/07/28 2000/07/28 625415M 1
171 10 338272 2000/07/20 20060/07/20 126267 18
TJ 11 345644 2000/05/02 2000/M5/02 625519M 1
T1 12 345650 2000/03/02 2000/05/G2 ©25520M 1
TJ 13 345651 2000/05/02 200405402 623521M 1
TI-17 345652 2000/05/02 2000/05/02 625416M 1
TI-18 345633 2000/05/02 2000/05/02 625417TM 1
T1-22 345654 2000/05/02 2000/05/02 625422M i

Note: TI - 11, 12, 13, 17, 18 and 22 will be included within TJ - 8 when this work is filed.
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HISTORY OF THE FROPERTY
+ Canex Acrial Exploration 1964-65

¢+ Lome Warren 1984

+ Optioned by Noranda 1984-85 - geological and geochemical surveys

+ Optien continued and additional ground staked Noranda/Geld Cap IV 1986-87 - gealogical,
geochemical, geophysical surveys with drilling carried out on the “Warren™ ground

+ Oplion continued Noranda/Gold Cap/Tntertech TV ( new targets peneraled ) 1988-89 - geological,
goechemical and geophysical surveys on the “Raven”™ ground.

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

+ Raven acquired 19 units as seme of the ground covercd by the new targets lapses 1995 - geological,
geochemical and prospecting

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

# Raven acquired 24 units (which includc 6 units staked in 19935) in 1999 to cover target areas -

- geological, geochemical, geophysical surveys and prospecting,
+  Approximate tolal expenditures on exploration in the immediate arca 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 with the majority of the remainder spent on what is
now the “Raven” ground. (TJ series of mineral claims)

GEOLOGY
REGIONAL GEOLOGY

The Tommy Jack Creek property is in the Intermontanc 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 23. The assemblage, referred 10
as the Bowser Lake Group, was deposited in a broad basin (Bowser Basin) at least 200 kilometres 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 terranes and volcanic chains on the west. Subsequent s¢a
floor spreading and subduction resulied in 1) the welding of the older volcanic-plutonic terranes onto the
continental crust and 2) uplift and deformation of the rocks of the Bowser Basin,

Intrusive into the Jurassic Bowser Group sedimentary recks are a Cretaceous series of stecks and
small batholiths of porphyritic granodicrite and quartz monzonite termed the Bulkley Intrusions. They lic
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 Creck property is ten kilometres north of the known northern fimit of this
belt.

The Bulkley Intrusions have 2 number of common characteristics including;

1) Cretaceous age (70 to 84 million years)

2) high level characteristics

3) host 10 a number of important copper-molybdenum and molybdenum-tungsten deposits

{Carter, 1981} such as Mt. Tomlinson and Glacier Gulch, and

4) host to 2 number of important precious and base metal deposits such as the Silver Standard

and Rocher Deboule Mines, both near Hazclton
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PROPERTY GEOLOGY

The Tommy Jack property is on the castern edge of the Bowser Basin where tectonic movement
has uplifted the sediments in collision with the continental margin and crealed pathways for the intrusive
rocks (Late Cretaceous Bulkley Suite and to the east the Eocenc Kastberg Suite).,

The property is underlain by the Bowser Sediments which in the claim area consist of
interbedded sedimentary clastics, siltstong, arkosic sandstone, shale and argillite with minor
conglomeraics. There are exposures of the siltsione and sandstone throughout the property but only minor
congiomerate was encountercd in some of the drill holes, These beds are gently folded with a generally
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 easiern boundary of the property.

Faulting has been Lhe result of tectonic extenston which has caused a series of down dropped
blocks on the property. Each successive block has dropped as one moves from west 1o east across the
property. The majority of faults and airphoto lineaments strike 340 to 360 degrees but there are also east -
west structures indicated on the airphotos. Faulting is observed 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 circolar feature
expressed on the airphoto. This may be an expression of a buried intrusive from which the dacite dykes
originated and/or from which the mineralizing fluids were derived.

The sediment package is intruded by a felsic unit of the Cretacous Bulkley Intrusive Suite(?),
ficld named dacite. Multiple intersections of the dacite in the drill holes suggests that there are multiple
dykes within cach of these fault zones (dyke swarms) or that intense faulting has broken single dykes into
small sections. The dacites have pervasive sericite and carbonate alieration with the mafic minerals
altering to chlorite.

The quartz and quartz/carboniate veining is multi-directional 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
sandstone/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 ¢ollected from bedrock outcrop or exposures except
for TIR-3 10 9 which are floats, TIR-11 and 28 which are sub-crop.

TIR-2, 3 and 4 were collected from the hand trench #1 in fig. 3, dug to expose the SP anomaly at
6800N 9110E ( anomaly #5 }. These samples carried anomalous gold values and were also highly
anomalous in arsenic, The samples were taken from the graphitic shear/fault zone outlined by the SP
survey. The graphite zone is within the siltsione. in contact to the west with sandstone. The samples are
located approximately 10 metres east of the high grade (664 oz/t) sample of massive pyTite in the
sandstone. (sampled during Intertech program;

TIR-5 is a sharply angular piece of sandstone float that was located a short distance down ice
from the area of the 8P, 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 arscnic and sulphur and weakly anomalous in lead and zinc.

TIR-19, one of the samples from the hand trench #2 (TIR-17 to 21), is weakly anomalous in gold
and moderately anomalous in arsenic. The series of adjoining samples ( TR~ 17 to 21 }, are all anomalous
in arsenic, are from altered silistone, 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 - 10 metres upstream
of the dacite dike mapped by Allen ( fig # 3 ). This sandstone is mineralized with galena and pynte, 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 values in the siltstone are sufficient to generate the arsenic
soil anomalies.

NOTE: No samples of quartz with significant sulphide conlent collected in the 1999 season were analyzed
because all samples of sulphide rich quartz collected by Noranda and Intertech returned good o excellent
gold values (.2 to >2.0 ozft)



ROCK SAMPLES TOMMY JACK 1999

SAMPLE # DESCRIFPTION Au Ag Pb In As
TIR-1 o/c, sdsl with qtz stwk, grab across 0.5 m. <5 <Q.2 <2 24 <2
TIR-2 o/c, black/brown slst with minor gtz veins, iron 83 04 20 30 240
stained, fractured, mangancse oxide, rep X 0.25 m.
TIR-3 ofc, continuous to #2 going west, gtz zone in slst 195 0.2 10 10 162
with pyrite and graphite, rep X 0.22m.
TIR-4 o/c, continuous to # 3 going west, slst with minor 100 0.2 10 28 248
pyrite, iron stained, rep X 0.30m.
TIR-5 float, angular sdst with disseminated pyTite and 15 0.6 32 108 | 394
pyrite fracture fillings, possible arsenopyTile
TIR-6 large angular floats sub-crop?, black slst with gtz- <5 0.2 <2 34 38
carbonate veining and pyrite
TIR-7 float, sub-crop?, hornfelsed sdst with qtz veining <5 0.2 <2 116 32
and pyrite
TIE-8 angular float, micacous altered sdst or altered dacite, | <5 <0.2 2 46 8
qtz veining with pyrite
TIR-9 float, angular sdst with qtz stwk <5 <0.2 <2 12 6
TIR-10 o/c, grab, foliated altered sdst, arsenopyite? <5 0.2 2 82 20
TIR-11 float, sub-crop, fine sdst with qtz-carb veining, <5 <02 2 48 32
contains minor remaining pyrite
TIR-12 ofc, gtz~carb zone, chip X 0.5 m <5 <0.2 <2 22 16
TJR-13 o/c, qtz vein in qtz-carb »xone, rep X 0.25m <5 | <p2 | <2 <2 <2
TIR-14 o/c, qtz-carb zone, breccia, rep X 0.25m <5 0.2 4 32 <2
TIR-15 o/c, sdst with fine qiz filled fractures <5 02 4 90 <2
TIR-16 o/c as #15 <5 0.2 4 78 6
TIR-17 afc, altered slst with qtz-carb veining, chip X 0.7m <5 1.4 <2 2 66
TIR-18 o/c, altered slst with gz-carb veining, chip X 1.0m <5 0.2 2 16 98
TIR-19 o/c, altered slst with giz-carb veining, chip X 1.0m 25 0.6 2 34 132
TIR-20 o/c, altered slst with gtz-carb veining, chip X 1.0m <35 <().2 2 26 38
TIR-21 ofc, altered slst with qtz-carb veining, chip X 0.8m <5 0.2 2 30 66
TIR-22 o/c, giz-carb from trench (TTR 17 t0 21) <5 <0.2 2 34 12
TIR-23 ofc, altered slst with qtz-carb veining, chip X 0.75m. <5 0.2 G 52 34
TIR-24 ofc. slst, chip X 0.4m <3 0.2 <2 108 16
TIR-25 o/c, slst, chip X 0.6m continuous below #24 <5 0.2 2 120 16
TIR-26 o/c, sist, grab <5 0.2 2 114 %
TIR-27 o/c, sdst with gtz stwk, galena <5 2.6 288 | 282 30
TIR-28 sub-crop, sdst with gtz veinlets, grab <5 0.2 2 90 62
TIR-29 ofc, black slst, grab <3 0.4 2 R0 40
TIR-30 o/c, black slst, grab <5 <().2 4 116 8
TIR-31 oic, sdst with gtz-carb veining, chip X 0.3m <5 0.4 12 0 T
TIR-32 o/c, sdst with gtz-carb veining, chip X 0.5m <5 0.4 4 40 24
TJR-33 o/c, gtz vein chip X 0.35m.(#21, 32, 33 continuous) <5 <02 <2 20 64
TIR-34 ofc, altered micaeous sdst (felsic dike 7) pyrite, qt« <5 <02 <2 42 2
veins, carb. alteration, grab
TIR-35 ofc, altered micaeous sdst (felsic dike ?) pyrite, qtz <5 <0.2 2 68 <2
veins, carb. alteration, grab

o/c = outcrop (exposure), sdst = sandstone, slst = siltstone (includes mudstone, claystone and very fine
sdst), giz = quartz, stwk = stockwork, carb. = carbonate usually ankerite, rep. = representative, X = 4cross
Analytical values: Au in ppb, Ag, Pb, Zn and As are in ppm.




Highly amowalous rock grab samples, 1987-1989

Taamy Jack Creek Property

Mazerial Au
Sample No. Location %1ze cw Description SulFides Sampled oz/ton
18730 abcye treeline q2,pv,.ag,0n 60.0 tzlus 0.206
26778 above treesline GZ,85,pY 0.5 talus 0.204
76110 7200 N, 9313 ¢ 10 qz,Fe,gn 1.0 float
76111 7200 B, 9313 E 15 gz,Fe,py 2.0 float
76121 Unnared Creek i3 qz (banded}, py 2.0 float
76122 Unraned Creek 4 qz.,ank,py,sp,00 13.0 cabhle
J6i2e Unnamed Creek 15 qz,ank,py,qn,sp 33.0 cobblie
78072 above treeline ) qz.py.gn? float a.730
BEELS near TJE7-5 qz,C03,py,as.gn trench
85619 Unnamed Creak 4 PY.qZ,5p.a0 85.0 float 0.755
86621 Innaned Creek ] ay.qz.gn 90.0 float g.922
38881- Unnamec frzek 5 q2 outcrop #.201
EBRa6 Unnamed {reek gz.py.gn fleat 0.413
LR Unnarmed Creex Qz.py,2s5,4n,sp float 0.522
88833 Unnamed Creek QzZ,py.an float 1.164
BBRIS S of grid boulder qz,py,as? fleat 0.249
BAAYT above treeline qz.py talus 0.5352
88979 above treeline 7,358,000y talus g.218
g925601 Beaver Creek boulders qz,gn,py 56.0 float 1.088
99081 above treeline qz,py,.as,30,sp sG.0 float 0.221
gapdas ahove treeline qI,py,as,td,gn 65.0 tajus g.164
99001 Beaver Creek boulder qz,sp,td,gn,py 60.0 Float 0.414
690497 Beaver Creek boylder qz,py,gn 95,0 fioat 0.966
TJ SA Unnamed Creek  houlder gz fleat 0.24]
TJ 6 6820 N, 9090 &€ qz trench 0.564
TS 8 Beaver Ck. tr. Gz float D.%45
TJ10 Moret ridge qz Float 1.0t
9052318 Unnamed Creek 7 qz,.py,gn,sph float 2.17
906319 6670 B, 100C £ 13 qz,py,as float 0.042
9063z2 Beaver Ck, tr. | qz,.py float 0.0413
8063238 Beaver [k. tr. 15 QZ, Py, N, SP.CDY float 0.999
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Significant DDH intersections, 1986-1%87
Tommy Jack Creek Property

Hole Interval, m Width, m gmt Au gme Ag Rank®*
TJ86- 1 61.6-62.75 1.15 2.57 12.7
78.0-79. 1.0 3.63 23.0
TJBA- 2 42 .2-45.5 .3 2.01 35.3 9
46.7-47.15 .43 9.60 121.0
54,.6-55.6 1.0 2.09 2.7
TJ86- & 24,1-24.9 0.8 8.90 151.0 8
67.2-68.1 0.9 4,12 7.6
TJB6~ 5 9.8-11.8 2.0 1.95 29.6
21.6-28.2 6.6 4.30 83.6 1
TJE7- 1 12.9-13.9 1.0 1.89 164.0
16.8-21.6 4.8 1.57 23.6 7
TJB7- 8 50.1-51.0 0.9 5.04 7.0
T TJ87-10 8.1-11.46 3.5 1.00 27.0
TJ87-11 4.0~ 6.5 2.5 Z2.54 158.0 10
TJB7=-14 28.7=-29.3 0.6 31.8> 129.0 2
38.2-39.% 1.4 1.99 5.0
59.1-60.6 1.5 3.27 10.3
TIJ8&7-13 42,1-42.7 0.6 6.24 17.5
49,8 50.3 o.5 7.68 27.1
56.5-56.9 c.4 12.9 12.0
69.4-70.0 0.6 4,25 17.6
TJ87-16 14.6-15.0 0.4 0.38 1380.0
TJR7-18 27.3-28.0 0.7 3.63 16.1
TJ87-19 16.4-16.9 0.5 6.48 289.0
TJB7-20 8.5-10.2 1.7 4.69 71.3 )
16.4-16.7 0.3 7.75 42.5
TJB?7-22 17.2-17.4 0.2 13.0 46.2
52.9-54.0 1.1 1.98 8.9
TJ87-23 11.3-12.6 1.3 14.6 36.3 3
13.7-13.9 0.2 48.5 1243.0 5
22.3-23.3 1.0 3.77 80.9
TJ87-25 4,24 4.3 0.1 40.6 274.0
B.5- 8.9 0.4 26.1 91.8 4

*Rank by gold content (= width x grade)



SELF POTENTIAL SURVEY

OBJECTIVES

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 nsefulness
of Lthis tvpe of geophysical survey on the Tommy Jack property.

BASICS OF THE SELF POTENTIAL 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 sulphides and other
mineral resources. (E.G. Pye, Director, Onlario Geological Survey)

Important Facts (Burr, 5. V. 1982}

1. WNatural SP anomalies of a few hundred to over a thousand millivolts, and of negative sign by
convention, are caused by the iron sulphides pyrite and pyrrhotite, the copper sulphide chalcopyrile,
and the native clement graphite. Graphile gives the strongest SP reaction, followed by pyrrhotite,
pyrite, and chalcopyrite. Strong negative anomalies are also reporied over chaleocite, covellite and
anthracite (Sato and Mooney 1960).

2. Manganese oxides (psilomelane and pyrolusite 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 8P mcthod does not determine secondary fields, so survey resulis are mmch easier to interpret. It
does not respond to subsurface valleys, wet clay, shears, or faults; and, in the author’s experience, the
SP method does not provide results which could lead to a false anomaly.

3. The SP method responds to good conducting sulphides (both axidized and unoxidized bodies),
graphite, and nonconducting {disseminated) sulphides if these sulphides are oxidizing,

6. The SP method does not respond 10 zinc, lead, gold, or silver minerals. However, some iron or copper
sulphides are generally present with these metals and, if oxidizing, will result in an anpmaly.

7. Inthe case of a strong and obvious graphite SP anomaly, the method cannof indicate the presence or
absence of associated sulphides.

Bricf Theory (Burr, S.V.}

Most explanations of the SP phenomenon propose that a “wet” sulphide (or graphite) body
develops negative and positive electrical potentials at its top and bottom, resulting in a both metallically
and electrolytically mediated “flow™ of elecirochemically gencrated current around and through the body.

It is possible that sulphide and graphite bodies in contact with pround 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 body. The author considers that the natural telluric
fields and currents encircling the earth provide a natural applied electrical field which - close to an
electrolyic-bathed SP body - can give rise to a “conducive”™ spontaneous polarization effect which distorts
the local primary geosymmetry of natural electrical fields near the earth’s sutface.

Self Potential Equipment
The equipment used on the project was a digital Fluke muitimeter (Model 77) with the scale set

to accurately read to +/~ 1mV, a 300 metre spon] of TP wire on an IP spool, two porous SP pots filled with
a supersaturated solution of copper sulphate and a canvas bag pantially filled with wet clay/humus
material for each pot.



ORIENTATION and TEST SURVEY

The orientation and test survey was carried out in the area east of Noranda grid co-ordinates
6800N 2000E which is egual to Intertech grid co-ordinates 19150N 2130{E. The rock exposed in the
Intertech trench is sandstone with a small massive sulphide (pytite) vein (lens?) which assaved .664 ozt
over 8 inches. This region also has a gold soil geochem anomaly with values of 30 10 6200 ppb in 2 30 X
40 metre area. The test was carried out over known sulphide mineralization with good gold grades within
the sandstone, The graphite rich zone was not kinown at the time of the orientation survey. This area was
chosen because it has multi-element soil and VLF anomalies, high grade floats in the area, a confirmed
gold showing and is [ocated on a major lingament.
Note: Only “bare” SP pots werc used in the test/orientation survey othcrwise all the survey was carmied out
vsing the same methodology as described below.

METHODOLOGY

The baseline location was chosen to be between four known VLF anomalies, within the area of
multi-element soil anomalies and within the physical parameters of the available equipment.

The previously established grid stations were used throughent the SP surveys (whenever possible)
so that previous data, geophysical and geochemical, wounld correlate to exactly to the same reference
points as the new data generated in 1999,

The methods used on this survey were the ones described by 5.V. Burr (appendix 3). The survey
was carried oul using a 300 metres of wire wound on an LP. reel, two porous pots each in a canvas bag
and a Fluke multimeter (Model 77 with the scale sct so the readings were accurate to ImV). In the
primary target area (see figure #5 ) an 8. P. baseline was set up with stations and readings taken every 25
metres plus wherever the baseling crossed one of the east - west gridlines. The main area bascline is slope
corrected, with a bearing of 170 degrees, a total length of 800 metres and the stations marked with Tyvek
tags secured with wire ties. 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 east side of Unnamed Creek was much smalier with a smalier baseline and
survey area but used the same spacing for stations and readings as the main prid area. A total of
approximately 200 readings were taken on these surveys ¢ 10 1o 2 metre spaced readings, calculations and
normalized values arc tabulated in appendix #2 )

RESULTS

The SP survey was successful in proving it is a feasible, useful and cost effective exploration tool
to usc on the Tommy Jack property. The survey indicated the placement of structures related to the
graphite enriched fanlt/shear zones. The anomaligs correlated very well with the previous VLF anomalies
generated by the Intertech survey (Allen 1989) and accurately located the probable source of the VLF
conductors. This accuracy enabled me to dig several hand trenches and pits to test these anomalies.
Several of the anomalics are too deep to practically trench by hand particularly on the western side of the
main area (fig. 3). It appears, at this early stage, that the SP survey will alse help to delineate the rock
units by their SP signature. The strongest anomaly is coincident with a VLF anomaly and has been
generaled mainly(7) by the graphiie content of the structure.

The SP anomalies in the main target area are;

#1 - 18500N (south) 21560E 1o 19225N 21380E a > 750 metres
#2 - 18300N 21610E to 19225N 21303E > 900 metres

#3 - 18800N 21240E to 18900N 21220E > 100 metres

#4 - 18700N 21200E to 18900N 21140E > 200 metres

#35 - northern part of #1

#5 - northern part of #2

#7 - 18600N 21400E +/- 100 metres

#8 - 18300N 21210E +/- 100 metres (weak 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, -336, ~474, -720, -587 and -522 mV. [ interpreted
these values to be in the area of the graphite except for the most southern {-396) reading which may align
more with the #2 anomaly than with the #1 anomaly. This anomaly contains the sulphid¢ 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 sulphide signature.

#2 - This includes #6 which forms the northern end of the anomaly, The normalized values, from
the south, are -396, -508, 456, -439, -415, -303, -349, -376 and -439 mV., | interpret that the values in
this anomaly may have been generated by sulphide 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 significant
change in the depth of the overburden,

#3 - The normatized values, from the south, are -376 and -429 mV. This is a short but strong
angmaly which may be generated by sulphides and not graphite as per my interpreiation in #2.

#4 - The normalized values, from the south, are -213, -412 and -416 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
caysed by sulphides and not graphite. There is a dramatic change in values between stations 21120E and
21110E on line 18900N where the values change 242 mV within 10 metres thercby indicating a rock type
change.

#8 - This weak anomaly is only abom 100 metres and appears to be isolated from the others. It is
however in an arsenic so0il anomaly and therefore may have more significance than the numbers suggest.

TRENCHING
Hand trenches and pits
Treuch #1 - dug to expose the SP anomaly
Co-ordinates: 9802N 91 10E (Noranda)}, bearing of the trench 062 degrees
Dimensions: 3.5 X 0.75 X 0.5 metres exposing approximately 1.25 meires of bedrock
Exposure was of a sheared zone within the siltstoni¢ with a graphite and quartz rich core
Rock samples TIR - 3, 4, 5
Trench #2 - dug (o exposc a weak anomaly in an arsenic anomaly with a gold anomaly in the
immediate area.
Co-ordinates: 18470N 21142E, Bearing of trench 250 degrees
Dimensions: 6.0 X 0.5 X 0.5 metres, exposing approximately 5.0 metres of bedrock
Exposure was of quartz-carbonate veined siltstone with a small right lateral fault at the
west end of sample TIR - 17. Rock samples TIR - 17 to 22
Trench # 3 - dug to expose a newly discovered quartz vein in sandslone located on the northeast
flank of Moret Ridge.
Co-ordinates: approx. 17900N 21421E, Bearing of trench 080 degrees
Dimensions: 2.5 X 0.5 X (.75 metres, exposing approx. 1.25 melres of bedrock
Exposure {outcrop} of a quartz vein in the sandstone. Sample # TIR - 31, 32, 33

Numcrous pits were dug in the areas of the various SP anomalies but very few exposed any

bedrack. Some of these pits did expose bedrock in areas outside the anomaly areas and these exposures
were sampled if any sign of mineralizaton was observed.
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DISCUSSION OF RESULTS

Self Potential Survey

The SP survey generated several anomalies in the main target arca, some of which are coincident
with the VLF anomalies gencrated by the Intertech surveys. The contoured values of the data indicate the
location of one of the main structures as well as other sinuctures and / or sulphide/graphite zones and /or
rock units. The S.P. correlated very well with the previous V.L.F. survey done by Intertech Minerals (fig.
#5 ) The accuracy of the SP survey determined the precise location of the anomaly thus indicating the best
target area for a hand trench. The hand trenching was successful in locating the anomaly in the area of
6800N 9100E (Noranda) which was graphiie and sulphides in a shear zone. The results of the survey
indicate that the self potential elecirical geophysical method is a useful 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 zone that is anomalous in gold and pathfinder elements. It should be
noted that the majority of high grade floats found on this property contain graphite.

All of these anomalies, except 7 and 8, are open to the north. These anomalies are all sub~parallel
to onc another and I believe they are structurally related. [ also interpret that a fault, bearing 133 degrecs
from 18300N 21610E to 18800N 21140E, has affected the anomalies, This structure has terminated
anomalies 2, 3 and 4 on the south and also displaced 1 on the south end. The anomalies are also
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 18400N 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, -200mV used becanse of the graphitic zone, may have distorted
the plotted valucs but does not affect the interpretation of the anomalies. The normalized values in the -
300 to <400 mV range may indicate sulphides not graphite.

The survey appears to have been set up in an anomalous area 50 that we may have been detecting
anomalies within an anomaly which would further complicate the intcrpretation of the data.

I have noted that while “polting around” the near surface narrow graphite zone one gets
relatively large fluctuations in the readings over very short distances, for example, 10 to 30mV over a
disiance of 15 to 25 cm. In this survey the graphite zone was only 10 Lo 25 cm wide covered by 0.5m of
overburden and the rcadings vatied by 30 to 40 mV over less than 0.5 metres. The graphite readings were
ifi 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 valoes such as 100mV over 40 to 50 metres may indicate sulphide
veins and not graphite.

Note: The survey conducted east of Unnamed 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 praperty was something of a puzzle because of
the dispersion pattern. This pattern consisted of large floats being topographically downslope from smaller
picces but I could not find, after concentrated ¢fort, any sign of a source for these mineralized floats
upslope from their lacation. T traced a boulder train an one of the upper fault blocks in very shallow
overburden thereby realizing that the floats had been transported south. This southerly moving ice
transported the floats uphill and subparallel to the cast scarp of Moret Ridge and is the source of the
scattered “lonely” floats found on the ridge and on the eastemn talus slopes. This also helps explain the
location of the large floats (up to 1 metre) at the base of the scarps and down-ice from the soil, VLF and
SP anomalies.
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Rock Samples

There have been many rogk samples, primarily floals but of very local origin, that are of excellent
grade found throughout the property. The grades range from .2 to 2.1 oz/ton gold and .3 to 74 oz/ton
silver. Thesc rocks are usnally quartz and sulphide rich but the quartz can be sulphide poor and still carry
excellent gold grades (Noranda/Intertech data). The floats can be found in most drainage patterns within
the target arcas as well as scattered within the pverburden, These floats are found in an area from just west
of Beaver Creek to east of Unnamed Creek, a distance of approximately 3 kilometres. This wide area that
contains the floats also crosses the strike of the strctures and includes the geophysical and geochemical
anomalies.

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

as well as faults in northcast to easterly direction. The faulting dropped cach block as one goes from west
to east. This interpretation is based on drill sections, air photo lineaments, topography and my own
cxperience on the ground. 1 believe that there are a series of subparaliel faults with a NNW strike that
cross the properly and are subparallel 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 dacite dike in Unnamed Creck and
an airphoto lineaments on the southeast corner of the area. The fault mapped by Allen (NNE trending)
goes from the headwaters area of Beaver Creck towards the area of Noranda’s most intense drilfing. 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 arca of Beaver Creek. These fault zones provided conduits and arcas of
weakness for the penetration of the intrusive bodies and the mineralizing solutions. Multiple episodes of
fracturing resulted in the rock units becoming receptive to mineralization in both the sediments and the
intrusive bodies.

Mineralization

The mingralization consists of pyrite, arsenopyrite, galena, sphalerite, tetrahedrite and
chalcopyrite primarily in a quartz or quartz-carbonate altered rock. The mineralization is related to dykes
and/or faull structures, 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 ) se¢recite and chlorite ( mafic
minerals in the granodiorite dykes ). The dykes themselves show alteration  clay minerals, carbonate and
sericite ) and contain stockworks of mineralized quartz. The sandstones, being more permeable, show the
preatest degree 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
southcast. In Allen’s report for Intertech (1989) his statistical analysis indicates that there are at least two
populations of mineralization thus suggesting at least two mineralizing pulses and possible overprinting of
alteration/mineralization.

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

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

Soil Anomalies

The soil anomalies generated by Noranda and Intertech should be re-interpreted in light of the
probable transport and smearing of soils by glacial action,
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STATEMENT OF COSTS
TOMMY JACK PROPERTY 1999 SEASON
WAGES
A.Raven 39 days @ $225/day
Tuly 5 to August 12 inclusive

N. Raven 33 days @ $15(/day (assistant)
July 7 to August 11 inclusive

CAMP ACCOMMODATION and SUPPLIES

64 man/days @ $60/day
includes all expendable supplics, equipment and accommodation

SERVICES
Helicopter charter - Canadian Helicopter of Smithers
Analytical services - Chemex Labs
Expediting services
TRAVEL EXPENSES
Round trip from Pender Harbour to Smithers

REPORT

TOTAL COSTS

$8775.00

$4950.00

$3840.00

$2979.78
$855.73
$385.00

$903 .85

$2115.00

$24,804.36
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STATEMENT OF QUALIFICATIONS

1969 - 73 --——-- Mineral Exploraticn

-geochemical surveys, geophysics, prospecting in B.C.

1973 - 74 ——=ee 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,California, Nevada, Arizona, Utah)

EDUCATION in GEOLOGY

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

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

1986 Advanced Prospector’s Course - Malaspina College - Nanaimo 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 Geochemistry - MDRU Short Course - Vancouver B.C.

1998 MDRU Short Courses
- Mineral Exploration and Community Relations in Latin America
- Satellite and Topographical Images and Their Stuctural Analysis in Mineral

Exploration

Alan R. Raven
Dccember 1999




APPENDIX 1
ANALYTICAL RESULTS
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Chemex Labs Ltd.

‘o:  RAVEN, ALAN

BOX 80
Anatytical Chemlists * Geochemists * Registarad Assayers GARDEN BAY, BC R
212 Brooksbank Ave., Nerth Vancouver VON 150 AI26950
Eriﬁsh Columbia, Canada V74 2Ct
HONE: 804-984-0221 FAX: 604-584-0218 Comments: ATTN: ALAN RAVEN
CERTIFICATE A9926990 ANALYTICAL PROCEDURES
{LVI) - RAVEN, ALAN CHEMEX |NUMBER DETECTION UPPER
Project: T.V. CODE  [SAMPLES DESCRIPTION METHOD LiMIT LIMIT
PO.#: . . ,
383 35 Au ppb: Fuse 30 g sample FA-AAS 5 10000
:h'ﬁlzzp::‘é“‘i,:?gr::t::'ai‘?gf:n‘;f‘;‘;‘;‘;‘_'“' Be. 2118 | 35 |Ag ppm: 32 olament, soil & rock  ICP-AES 0.2 100.0
119 35 Al %: 32 alement, asoil & rock ICP-ARS 0.01 15.00
a1z0 35 As ppm: 32 element, =zoil & rock ICP-ARS 2 1006040
587 35 B ppm: 32 alement, rock & Eoil ICP-ARS 10 10000
2121 315 Ba ppm: 32 elemant, goil & rock ICF~AES 10 10400
2122 35 Be ppm: 31 elemaent, goil & rock ICP=-AES 0.5 100.0
2123 35 Bi ppm: 32 slemant, xoil & rock ICP=-AES 2 10000
2124 3s Ca %: 32 elamant, scil & rock ICP-AES 0.01 15.00
SAMPLE PREPAHATION 2125 35 Cd ppm: 3% alement, soil & rock ICP-AES 0.5 500
[ 2126 35 (Co ppm: 3% element, soll & rock ICE-AES 1 11600
2127 35 Cr ppm; 31 elemant, soll & rock ICP-AES 1 10000
CHEMEX |[NUMBER 128 35 | Cu ppm: 32 element, goil & rock ICP-AES 1 10000
CODE  |SAMPLES DESCRIPTION 2150 35 |Fe %: 31 element, eoll & rock ICP-AES 0.01 15.00
2130 s Ga ppm: 31 element, soil & rock ICP~AES 10 10000
- - 24131 as Hy ppm: 331 elemant, goil & rock ICP-AES 1 104400
205 3E Geochem ring to approx 150 wmesh 2132 s K %: 32 slement, zoil & rock ICP-RES 0.01 10.00
226 35 G-3 Kg crush and gplit 2151 s La ppm: 32 elemant, eoil & rock ICP-ARS 10 104000
3302 35 Rack - gave entire raject 2134 as Mg %; 32 @lament, goil & rock ICP-AES 0.01 15.00
229 35 ICP - AQ Digestion charge 2135 s Mn ppm: 32 element, so0il & rock ICP-AEH 5 100460
1138 as Mo ppm: 32 alement, anll & rock ICP-ARS 1 tao00
137 as Na %: 32 elament, soil & rock ICP-ARS 0.01 i0.00
2138 a5 Ni ppm: 32 alement, soll & rock ICP-AES 1 10000
1139 as P ppm: 33 element, sall & rock ICP~AES 10 10000
1140 as Pb ppm: 31 slement, soil & rock ICE-AES 2 10000
§581 as 8 %: 32 element, rock & socil ICP-AES 0.01 §.00
2141 s Sh pp: 32 element, soil & rock ICP-AES 2 104¢a
2142 3% 8c ppm: 32 elamente, 8o0il & rock ICP-AB8 1 100060
2143 EL 8r ppm: 321 alement, s0il & rock ICP-AES 1 10000
* NOTE |1 ] 1144 a5 Ti %: 32 elemsnt, soll & rock ICE-ARS Q.01 10.00
2145 s Tl ppm: 32 element, soil & rock ICE-AES 1o 10000
The 32 element ICP package is suitable for 21148 35 |U ppm: 32 alement, so0il & rock ICP-ARS 10 10000
trace matals in soil and rock samplug . 2147 35 ¥ ppm: 37 elament, soil & rock ICP-ARS 1 10000
Blamenta for which the nitric-aqua regia 2148 s W ppm: 32 element, soil & reck ICP-AES 10 100060
digeation is possibly incomplete are: al, 2145 5 Zn ppm: 32 element, Eoil & rock iICP-AES 2 10000
3;: Ba, ca, Cr, Ga, K, La, Mg, Na, 3r, i,
T, W,




Chemex Labs Ltd. A " Pt 1A

Certilicate Dale: 09-SEP-1599

Analytical Chemists - Geochemisis * Registared Assayers GARDEN BAY, BC Invoice No.  © 19926990
212 Brooksbank Ave,, North Vancouver VON 180 gé(gdr:i#tmber vl
British Columbia, Canada V7J 201 Projact : TV :
PHONE: 604-984-0221 FAX: 604-984-0218 Commants: A'T'i"N: ALAN RAVEN
CERTIFICATE OF ANALYSIS A9926990
PREP Au ppb Ag Al As B Ba :) Bl Ca cd Co Cr Cu Fa Ga Hy K La Mg
SAMPLE CODE FA+AA Ppm % PPR rpm ppm jinr} pol % ppm PRM ppu PR % Dpm ppm % ppm %
TJR-1 205| 226 <% <0,2 0.75 <1 <10 130 < 0.5 <2 1.73 < 0.5 & 63 1 .61 <10 <1 0.31 10 0.13
MJR-2 205| 226 1) 0.4 1.04 240 < 10 120 < 0.5 €2 0.87 < 0.5 20 11 70 1.59 < 10 <1 0.30 10 6.0%
e TR-13 205| 226 195 6.2 0.67 162 < 10 70 < 9,5 <2 0.04 < 0.5 5 123 13 1.32 < 10 <1 0.2 <10 0,01
PIR-4 205|226 100 ¢.2 1.1z 48 < 10 B0 < 0,5 <1 ©0.01 < 0,5 ig 11 86  3.03 < 10 <1 0.31 10 0,02
IR -5 2051 136 15 0.6 0.77 394 < i0 BO < .5 < 2 1.30 1.0 10 49 19 10 < 10 < 1 .41 < 10 0.54
JR-6 205| 226 <& 0.2 0.70 B < 10 60 < 0.5 <2 1.02 < 0.5 13 17 89  &.08 < 10 <1 0.32 10 6.41
JR=7 205| 236 <5 0.2 2.95 a2 <10 70 < 0.5 <2 0.72 < 0.5 24 39 16 4.78 < 10 <1 0.15 <10 1,31
JR-8 208|216 <5 <0,2 0,73 8 <10 120 < 0.5 <3 L.05 <¢0.% 8 ig 6 2,36 < 10 <1 0,33 10 0.08
JR-9 08| 225 <5 < 0,2 0.3 & < 10 50 < 0.5 <2 0,06 < 0.5 1 218 3 1,56 < 10 <1 0.16 < 10 0.03
JR-10 108|226 <5 0,2 1.p2 20 < 10 70 < 0.5 <2 0.1 < 0.% ig 11 70 4,79 < 10 <1 0,31 <10 D.38
JR-11 205] 226 <5 < 0.1 0.52 2 <10 70 < 0.5 £1 0.01 < 0.5 [ 134 8 4.80 < 10 <1 0.21 <10  0.05
JR=-13 205| 216 «§ « 0.2 0.66 16 < 10 60 < 0,5 < 1 6.05 < 0.5 11 3 18 5.58 < 10 < 1 0.24 « 10 0.74
JR~13 20%| 226 <5 <0.2 0.1% <3 <10 106 < 0.5 <2 0.70 < 0.5 <1 293 1 0.80 < 10 <1 0.08 <10 0,02
JR-14 105|238 < § 0.2 0.29 <32 <10 0 < 0.5 2 14.30 < 0.5 [ 1 1 11.15 < i0 <1 o0.08 <10 2,91
JR-15 205| 226 <5 0.2 2.56 <3 <10 60 < 0.5 <3 2.19 < 0,5 18 “” 57  5.4% < 10 «1 0.15 <10 0.73
JR-16 105| 226 <5 0.2 2.4 6 < 10 5¢ < 0.5 <2 1.65 < 0,5 14 a5 42 4,39 < 10 <1 0.10 < 10 D0.68
TR-17 108| 216 <5 1.4 0.8 66 < 10 BO < 0.5 <2 0.13 < 0,5 18 25 300 1.13 < 10 <1 0,25 10 0.03
JR-18 a05| 225 5 6.2  0.81 38 < 10 70 < 0.5 + 1 0.17 < 0.3 19 64 55 3,81 < 10 <1 0,39 <10 0,08
TTR-19 208| 248 a5 0.6 0.71 132 < 10 7 < 0,% <2 0,33 6.5 i9 58 79 5.39 < 10 <1 0.17 <10 0,07
ILIR-20 205] 228 <5 < 0.2 (.69 B8 < 10 70 < 0.5 <2 0.24 < 0.5 23 18 18 5.25 < 10 <1 0.1% < 10 0.06
TIR-21 205 226 <5 0.2 0,42 66 < 10 60 < 0.6 <2 0.42 < 0.5 17 59 19 &.04 <10 <1 0.12 <10 0.08
TIR-22 205] 228 <5 < 0.2 0.15 11 < 10 30 < 0.5 <2 0.04 < 0.5 4 117 9 T.47 < 10 <1 0.03 <10 0.08
MIR=23 205] 226 < 5 0.3 0,43 4 <10 50 < 0.5 <2 0.06 < 0,5 14 51 7 9.86 < 10 <1 0,13 ¢ 10 0,07
TIR-24 05| 126 < 5 0,2 2.30 16 < 10 100 <« 0.5 < 2 1.70 < 0,5 14 28 6 4.87 < 10 < 1 4,149 10 0.75
PIR=-25 205| 226 <5 6.2 1,90 16 < 10 110 < 0,5 <2 1.06 < 0.5 17 27 5t 4,54 < 10 <1 b.21 10 0.48
PIH-26 205{ 226 < 5 G.2  3.49 B < 10 80 < 0.5 <2 0.14 < 0.5 17 17 47 5.76 10 <1 D.14 10 1.42
MIR-27 205 226 <5 1.6 0.68 0 < 10 100 < 0.5 <2 2.5 1.0 4 72 4 2.32 < 10 1 0,34 < 10  0.55
IPIR-48 208 226 <5 0.2 0.5& 62 < 10 60 < 0.5 <31 0.02 < 0.5 23 32 35 6.02 < 10 <1 0.24 10 0.0
IPTR-39 205| 226 <5 0.4 2.02 0 <10 80 < 0.5 <2 0,01 < 0.5 15 12 51  4.55 < 10 <1 0,18 10 0.43
ITJR-30 205| 226 <5 < 0.2 0.9 B <10 90 < 0.5 <1 0,00 < 0.5 1 22 109 5.36 < 10 <1 0.15 < 10 0,04
[roR-31 105|246 <5 0,4 0.48 70 < 10 60 < 0.5 <32 0.59 0.5 24 43 48 6.54 < 10 <1 0.12 < 10 0.08
IPIR-22 205| 226 <5 0.4 0.3 W <10 50 < 0.5 <2 3.79 < 0.5 10 201 3 5.3 <10 <1 0.09 < 18 ©0.35
mIR-33 205| 228 5 < 0.2 O0.14 64 < 10 10 < 0.5 <2 0.66 < 0.5 1 162 1 1.88 < 1b <1 0.03 <106 0.05
MIR-14 205 336 <5 <0.2 0.7% 2 <10 150 < 0.5 <2 1,10 < 0.5 5 48 & 1.39 <o «1  0.27 10 0.0%
MIR=-25 206|138 <5 < 0.2 0.85 «2 <10 120 < 0.5 2 1.57 < 0.5 4 19 4 1.31 <10 <1 0.24 16 0.05
-
- b o . J
N lr

CERTIFICATION; o ¢




Chemex Labs Ltd. e " ¢ 18

Certificate Date: 09-SEP-1599

Analylical Ghamists = Geoschemisls * Ragislered Assayers GARDEN BAY, BC Invaica No. : 19826990
VON 180 P.O. Number
212 Brooksbank Ave., North Vancouver Aceount SV
Brifish Columbia, Canada Vv7d2C1 Projact : TV '
PHOME: 504-984-0221 FAX; 604-984-0218 Comments:  ATTN: ALAN RAVEN
CERTIFICATE OF ANALYSIS A9926990 ]
PREP Mn Mo Ha Ni P Pbh [ b So sr Ti T il v W In
BAMPLE CODE Pz ppm % ppm  ppmn  ppm % P ppm ppm % ppm  ppD pPPD pPm  ppm
rIR-1 205| 226]  13ss 2 0,08 1 8O0 <2 0.04 <2 1 1B < 0.01 < 10 < 10 5 <10 24
MIR-1 205| 226] 1450 2 o.04 8 B6U 20 0.01 < 2 10 1061 < 0.01 < 10 < 10 14 < 10 30
MIR-3 205| 326 380 31 0.03 4 4l 10 0.16 < 2 3 40 < 0.01 < 10 < 10 10 < 10 10
IR -4 205/ 326] 1085 10 0,06 11 4RO 10 < 0,01 < 2 8 27 < 0.01 < 10 < 10 15 <10 28
IR -5 205/ 326 805 4 0.03 8 &S50 31 1.11 < 2 2 86 < 0.01 < 10 < 10 9 <10 108
mIR-5 208|226} 1160 t  0.02 12 760 < 2 0.06 <2 8 39 < 0.01 < 10 < 10 14 < 10 T T
PIR-7 205|226 840 1 o.08 24 8BS0 <2 0.00 <31 6 46 < 0.01 < 10 < 10 72 < 10 116
IR - 205\ 226] 1010 i 0,08 4 740 2 0.3 <2 3 16 < 0.01 < 10 <« 10 & <10 16
IR -9 205| 226 445 i 0,01 4 260 <3 0,03 <2 1 4001 <10 =< 10 4 <10 12
TIR-10 205| 226 605 <1 0.06 19 450 2 0,09 <2 8 36 < 0.01 < 10 < 10 50 < 10 832
IR -11 205 226 445 1 o0.03 8 460 2 0.08 <2 P 3% < 0.01 < 10 < 10 11 < 10 T
TIR-12 205|226] 1580 3 0.04 t9 520 <2 0.03 <32 5 7% < 0.01 < 10 < 10 16 < 10 22
raR-13 205|226 175 5 0,01 § 100 <2001 <2 <1 7<0,00 <10 < 10 5§ <10 <1
IR -14 205 226] 3280 <1 < 0.01 s 70 40,00 <2 3 237 < 0.01 <10 < 10 20 < 10 1
PIR-15 205226] 1160 2 0.09 17 470 4 0.02 <2 8 37 < 0.01 < 10 < 10 B < 10 90
rIR-16 205 226 260 1 o0.10 14 510 4 < 0.01 <2 8 40 < 0.01 < 10 < 10 8 < 10 78
rIR-17 05| 226 00 <1 0.07 12 430 <2 0.01 <2 5 30 < 0.0 <10 < 10 13 < 1o 2
ITIR-18 z08|226] 1140 3 0.07 16 670 2 < 0.01 <32 8 55 < 0.01 < 10 < 10 17 < 10 16
MIE-19 aos|226] 1730 1 0.07 4 e 2 0.00 <3 15 37 < 0.01 < 10 < 10 6 < 1D 4
ItJR-20 205|226 1965 3 0.06 3 780 2 <0.01 <3 11 37 < 0.01 < 10 < 10 17 < 10 26
ImTR-21 205| 228] 2290 1 0,05 20 690 2 0.01 <2 11 30 < 0.01 < 10 < 10 13 <10 30
mIR-22 205|226| 2070 3 0,02 6 180 20,00 <2 5 15 < 0,01 < 10 < 1D 13 < 10 34
rIR-23 205)226] 1835 <1 ©0.04 15 550 6<0.00 <2 3 9<0.01 <10 <10 15 < 10 52
MIR-24 205 226} 1170 1 0.06 12 970 <2< 0,01 <2 6 41 < 0.01 <10 < 10 1 <10 108
MIR-25 205 226] 1138 1 0.07 15 1720 2 0,01 <2 6 3% ¢ 0,01 <10 < 10 40 <10 120
TIR-26 {205 226 685 <1 0.05 17 730 2 < 0.01 <2 5 13 < 0.01 < 10 < 10 g9 < 10 114 B
TIR~27 205|226] 1025 i 0.02 3 580 288 0.54 ¢ 2 1 T4 < 0,01 < t0 < 10 1 <10 282
MaR-28 205/226f 1530 <1 o0.02 17 1150 2 <0.01 <3 g 32 < 0.01 <10 < 10 24 < 10 90
IR-29 05| 226 695 < 1 0.10 30 520 2 <0.00 <3 8 18 < 0.01 < 10 < 10 32 < 10 80
mIR-10 205] 226 415 <1  0.05 a4 550 4 <0.01 <3 7 141 < 0.01 < 10 < 10 S3 <10 136
TIR-31 206 228] 1480 3 0.06 YEETT 12 < 0.0 < 2 15 31 < 0.01 < 10 < 10 27 < 10 T -
TIR-32 208| 226| 2160 5 0,04 12 420 4 <0.01 <2 8 46 < 0.01 < 10 < 10 22 < 10 40
MIR-133 205 226 825 5 0.02 7 300 <2 0.01 <2 1 23 < 0,01 < 16 < 10 3 < 1a 0
mIR-34 105 226 175 3 0.09 1 9% <2 0.08 <2 F 42 < 0.01 < 10 < 10 7 <10 42
MIR-35 205|226 705 1 o.08 1 8so § 0.07 <2 2 33 20,01 <10 < 1o 6§ <10 68
R :
L —_— !

| l | /
I .
CERTWICATION: ' ' i /.
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PROJECT: Tl Hee !

SELF POTENTIAL DATA

COMMENTS: STALT Ar Weodex LBocns FoTol | (&

o

Page

o MAssE Sl Ve ad Fa Sasdsmen &

Line Station Reading | Pot Cormr. Base 5t | Corr. Normalizer | Final Value Comments
mV corr. | Value | Value Value Value wV {plot)
Leoor)| goool| & o5 o z & - 200 - Zco
/o ~26 ~ 26 -2 —-200 ~2zb
zo - et — <+ - 2o - 2y
ic - 135 - 135 -2 -~ 315
g0 | - 1*B 32 | -zeo - 21e | guwcds (wﬁwm )
2 sp£ | 103 - (53 | - zeT - 303 P RVNPFLEA
ey - St -y - 2p00® - 25!
s - 3 - 3 - 25T - 263
8o - Sk - S - Z&o - 255
70 =9 o i - 2Zoo - A%
qrooz| — — 4 - 2o -3
{0 - 18% -28% | -200 - 587 e Ao L { SrRueTeRE
20 - #b -~ 7 -Zo8 - 2% ;o i
30 Ll +9 - Zoo =g
el —36 -3¢ - 200 -2 36
Duritte Kerah AiGS
LBoed | Go98e| 8 - B -200 - 38
9 60 - 146 -1 46 220 - 34k
10 - 38¢ - 38% - Zan - $87
gute| -us -HS - 200 - 3/5
¥ E| -/FL - /B2 ~Zoo ~ 382
o8 - 262 - 262 ~-zoo - 462
yideid -2%/ -2 - Zoe - 45
F//0 ~ 386k —-386 - 20T - Sg8d
L - 532 - 453 - 260 - &53
n3E | -33% -3233 -Zoo - 332
LFIN | 9uoe | -320 - 3220 .20 == <7
gz | - ¥#50 & | -Foo - bSO
LBolN | QuoE | -42% - 424 | - 20 - 62¢
guze| -478 —78| -2Zco ~LF8
48ozul | s | =458 -B| ~200 | ~656 \
g5 | - Bk ~486 | ~Zoo - 686 / ]
Ghz - 428 -28 | -z00 - &z8 U nob 1 oew G fAgeh
1S | -o59 —4gq |- Zoo - 659 | Sawped 1. 2-2,3 ¢
3 - 435 ~¢f3s | ~Zeo - 635 y
G135 | - 38¢ “s84 | 200 _ sy ’
Grpta- -

Additional comments:

Ao TEn o AMRGEL acf-rae.u’s‘f' T

QHME/D/MIK-/ZM l/;i!:.ut:(zao ...,\V\ 5 ESSemh

Gl Mg Muasteh S Fiije hnt, Aee

St Waeme Lo RO THE

B BALE Semrrons € oo o Pooo L

< Fild,

& Gdoond ‘?JV(«‘E /@’4-40? /m‘f?-—cryd LJJ"—W foo foio) ot ‘-66647"“‘;‘»“(
pad Pt lact

N



—

‘_.'[,4 | SELF POTENTIAL DATA
PROJECT: | Framnx ck 49

Page £

COMN’TS:?AQT o TEST GQII}(&&OOHJ. Yeoe /\/mgf) st BS. /if' Lo o) - Seopes

Line Station Reading Pot Corr. Base 8t | Corr, Normalizer | Final Value Comments
mY COIT. Value { Value Value Value {plot)
1w | Govosl -24 |0buy -2 1 & 24 -200 ~224
/6 - i - 2y A -24/
zo -S7 -5t 257
3 - 823 -8 ~Z83
oo -4 -1 4q - 349 Gasirnd akey
9 SOE | - 12k -2 - 32k ¢
bo - bZ ~ bz - 22
20 - 4 - 4% -245
£o -59 -59 - 259
9¢ -90 _ -90 _z2%c
Gro0E | ~ 17/ -9 - 3%
e ~-S20 - - SZo -fzo Gap s L‘f:_v_
20 - 42 -4 - 24z [/
30 i F il Y -/89
(,fo 15 % — 280 -/85s
Deri] Betd (NS
LFIS M Fooy “Zos | 6° | -zos] & -20% ~2.00 - oS
o¢ -235 ~Z3$ - 43S
os 255 - 255 “ofsE
gé -3 -3z Vs
oF ~365 -365 -S6S
o8 - 426 -4 Zk 626
&% _ 493 - 493 ~6%3
w0 £ | -Sz0 -S2z0 -0
(i -8z - 482 ~LBZ
/2 415 - %ZS -62S
/3 ~3z7 -32% | -S2%
I -279 -229 Y - 477
pse | -1b3 63 -Zov -3c2

Additional comments:




PROJECT: ~ F Ay Jcr. ‘79

SELF POTENTIAL DATA

Page S

COMMENTS:_{ART o TEST C%w/_ Lo faa & MMErJ ity BS AT L8ean) - GRoE

Line

Station Reading Pot Corr. Base St | Corr. Normalizer | Final Value Comments
mV COIT. Value Yalue Value Value (plat)
CoasA| Feoor| ~2+ |0° | -z3 | & - 27 - 260 -27%
‘o a7 -&7 A, ~2L1
2¢ - 98 -9% ! _ 298
30 - /85 - 185 ! -38% 3
4o -Z39 -2329 f - 439 [ PRI Nds
W] 1% ot | -ide| & - 14e / -39 |0 g !
&0 -s50 -<o | -Z50
[ds] - -t =L
Bo ! ~ ! - 26/
0 -/23 - /23 -327%
Fro0 E| -322 -322 522 | Guaplite yatie
/0 -218 - Zi8 T LT
20 - &3 - 63 v - 263
30 -3y -3y ~Zoe - Z3¢4%
,bgm'_ /@.—'-7451 aslrs
gzsa/| Qrop £ | -322 e |22z | & -3z7z2 -zov -Szz R
o/ -393 - 393 A - 593 )
oz - 4bo ~ 460 —bo
53 - St - S/% ks Sucep hute . rolisa
o -5 -5/ - 79 r
I oS E | - 493 - %3 - &93
ob - Zb -¥2L v -&626 f
07 -3¢0 30 | —aze0 -5Le

Additional comments:




SELF POTENTIAL DATA

PROJECT: | emm <JAci ‘49

COMMENTS: BAgsSir & BRG 17C°

Page +

SralT A (Bdoor) Zi30cE&E

K]

Line Station Reading Pot Corr. Base 8t | Corr. Normalizer | Final Value Comunents
mV corr. | Value | Value Value Value (plot)
BaseLive 4 — |05 & - 200 L~ 5Poord Zr300E

0tS -3 % ~ 173 ~ 200 -21%

otso | -4 -1 -1 - zoo ~2n

S +Ho# t2o F2c t1lo - 250 - 18 L~/ BBooAr ZiBI0E
ot¥s -5 R ) -5 - Zuo - 209

ltoo S| +b g |tk + b -2¢0 - (3¢

+2s +1Z 2 +HZ 12 ~200 - 188

{50 +12- i +\Z +12 - 200 - 168

35| +10 M k10 -zoT - 190 £ /8 Por] Z1330E
ZwaS | +2o0 | +2C +20 ~2o0 —igo

Z425 tF 4 tT +7 -2o0 - 193

2+50 | -8 B -8 -8 ~200 -208

ZFFS + < + ) + | ~Zo0 - 149

2/805 | 49 +9 [ +4 - 2w - |4 £~/ Boton 2t 330C
o Ber | Srygerieg Ar  (zrsos  |Baae oo padagl E () = ¢

BL | 3+t00% | +B  105%J| +8 | 42 +13 -~ Zoo - 183

225 t 3 13 | +9 + 2 - 2o - 134

3+50 | +if T e +7 A ~Z200 <3S

%S | 42 [ {e2l |+9 ro -200 —t3Fo

4roos | +% 3 6 | +9 +45 - Zow —i5s
4125 | +31 E +33 | 49 r48 ~Zeo - 152

4t50 | +53% +S3 | +Q 62 -200 -1398 ¥ ;
4ise | 53 | +53 | +9 1 €2 ~200 —yan % | f-/BSoons Z1400E ( 185n. bn
2435 | +56 / +Sb | +9 r &g —zo0 -13% N
Sroos| tbe NS | FGl | +9 L5 —200 - 125

stzs |t I It e + 8o 200 - 20

s¢30 | t1S FES | 4% +84 -zo00 -
S35 +35 T e +-84 -2£0 ~ e

Az Sev— P Eradrinc A1 S+FSS ez AFafrn. rolle +3r(r7s) = + 8¢

R.L. | s+82 | *6 o0-%] +e | +84 t3o 200 = L8300 ZidosE

LeOS| +F B o+F T8 Hqf ~200 - 109

bt2s | tie S| o | v8H | +9Y 20D -1k

prse | +8 NS 8 | +84 | +92 -200 - 108 |
i3s3 +2 |3 | r2 | +8f | 8k 200 -1 | L-rB2oon ZHBOE

Additional comments:
<SzATIsed S A-*r 25 . SureRvie fcu_'i wiierie () Loass Ao Cesssh

?c'q' CofREtriom o + O %an] NAs Mo

TeAcreRe UALue So 1S MoT WD ,u/

rels

Vdiue

CRbogamrzan) S,




SELF POTENTIAL DATA

PROJECT. Jawmmy JAcic 9 Page S
COMMENTS;_£L ~/8f0c+ (ewes 7 atnes) Oliguodl & Vdiws Base Saerton ( fBFaont 2f3¢a4—:)
“Bags For”
Line Station Reading Pol Corr. Base 3t | Corr. Nomnatizer | Final Value Comments
mV £OfT. Value | Value Value Value {plat)
JERga | 21300 ¢ et | & Z Z - Zo0 = Z00
Z90 -8 A N -8 A - 208
—gn | -22 -z22 f -222
Z70 - 30 -2o ~Z230
pdZs, - B - gz -252Z
250 | -6 J —5 A
240 -8 * - 18 -2F8
730 ~ 141 o - (91 -39
2720 - 2249 P -229 ~ 429 (Ao q_m.,‘,L,te?
2/0 -1 34 K - 134 -374 %' !
2/ Z0pE | 11 = — e - 314
/50 - g% g -89 -284
/8o | -ey N - 1 - 28
/70 -9 WS - /09 - 309
o | -5 WY 145 ~ 345
(S0 | -8/ MR —/ B -38/
74 -2k -2k - i I
.-’30 :’fgé H a{aﬁz :;ﬁh - ) fmk{éd LTS
/20 -HD ‘ —ffo -3ia asotoacod audsct
Ho Fi32 +132 - 6B r e ®
Zi fo0 + /26 t i35 S F4
ofo £13f (AL - L9
080 Fi33 Vi +3133 ; ~LF
ofp | 132 | ¥ +133 M 41
7/ 0D E| #/3/ &% g 13} _2Zeo i
e 2 YINLSS
- W 21243 - /7o —-{1Q -Z80 -230
214 | - /81 -18% 3 - 287
Z2ic |- 1% -1k | -27&
26 | —iB3 -p1 ! -381
242 | -9z -192 J - 392
zi8 | 299 -zof -409
22 -Z16 -z - Yk
26 | =229 -219 - 429
2zt -Z38 ~Z320 -430
2z |-2.3% -231 ] -£3%
723z | -252 -252 l - 45z
2324 -255 -255 | -455
Z1s | -243% - Zef% l -4/43
224 -23% -Z3 J - ¢34
Z27 - 246 -216 v - #/6
216 ~iBg — 89 |~ Zed -389

Additional comments:

", /aéé...; A/W 2/Z2L E MZIZ%E/“IM\ WA’MX&'

; Ma,
Z/B90er 2D E AWA/MMMQ Le- 706 albr -0t

9&/&/4{‘0@70 &9 mﬂ( M/ﬂvf.‘df - o/ W P /T Alf/a‘tf- Afob _A‘.c’;z..'/r.-;




R ; SELF POTENTIAL DATA
PROJECT: [ vmwm¥ J.«i»{l(,. 19 Page é

COMMENTS: b(:"‘l‘,&lt. |BGaord 20D E Aaecr geeal C’éwf;’ﬂ,éfjm o= IB#JE’E /‘/)ar?" v@umg BﬂG—h

Line Station Reading Pot Corr. Base St | Ceorr. Normalizer | Final Value Commenis
mY corr. | Value | Value Value Value (plot)
B LB CR.pnd, C.B. Mﬁ
L /Bsnca] Z 11804 2w J1 -8l -200 -z8/
/7o |=2o/-iz | -9 A - 90 A - Z90
60| -2 - 4/ -1 -33.T
/so |-92/-¢4 -9 ~(F2 - 212
140 Ldza/~r30 -/28 ~209 - 409
/30 w8/ r st 4 59 -2z -722 5 oodgaccal
/20 |H¥E 0 #3y + 02 - 83 leonda ok auwa ”
110 A2/ r2o8 F 2t t/30 - %o
ZirOOE 2t/ vz +218 £33 ! ~b3
090  Fezz/ezzd F22% +146 ~sd
080 _rzz/+2% £253 (52 -4B
CFo 423 /p230 $233% 4152 - 48
o bo g2z frz3s +2.33 +4S2 ~48
oS0 Azzy/e230 #2323 +is2 48
o4p Az3%/rzf| | 232 i85 10 . ~-49
O30 A9/ rzz8 $231 V + 150 4 - 50
/gHon |2/020E PR [raio]73a/] #Zi3 | 8l | ¥j3Z | —Z0O - &b
G0N |21/36€ | -s5 [ +3 | =52 | —8( —/33 | -200 ~ 233
(3% -%4 ik 1 ; -2 R -352
{38 ~9< -2 -(F3 ¥t
{ 39 -4k -3 . -/ -394
2040 | <l yse| Vv 739 v - 439
{#H -39 | +3 | ~/36)| - 8l -213 | -2s0 - YF
| /899014 | ZretE | - el £y | ~/58 | -8 -23% | —200 ~ 437
2z -1 168 -249% \ ~ 449
(43 - 74 ~{F -25°2 ~fs2.
[ oif - /84 -/ 38 ~2%¢ - 79
t b - 206 ~20% ~ZB34 ~4B¢
14F -9z -/ 67 -2Z20 - 4Fo
48 /28 ~{25 . -Zob | - Yok
143 mik) —ff O d -9/ ¥ -39/
T/ 20 | 75 | t3 | -9z |-B | -jzz | ~Zoo “372
Ao Addlrrewsi| 48 Nemspi/e weRe 7AKEN Y ParTinte T MRy D
T Ay Yo Arkeonlr 7o Licard A TRealn SirE
L | foa

Additional comments:

B e gt 4m BGA.LPH{’ C-E.,&M»fn hcﬂ-\wwb-aq‘
E bk 270S0E Qs o b re 7




e / SELF POTENTIAL DATA
PROIECT: / Plirted %;Cﬁ' &7 Page 7

COMMENTS: £ - /8docat CEAST Sepe Bape Pc'r

Line Station Reading Pot Corr Base St | Corr. Normalizer | Final Value Comments
mV COIT. Value Value Value WValue (plot)
Jadan | Zi3ood £ -3 & 7 Z — 200 ~20C
0 | 4 LA [l | oa C+ N =161
320 | -2Y -2+ | 1 .23 -22F
33c -Z8 -2l -3t -23
340 -23 -1k 5L ~220
350 | - 67 - 30 -20 - 230 sy 7
200 |~ 4 - 49 -49 - 249 '
310 - /02 -85 I —L oS — 3cS PO A
38c - /00 ~i0% {03 — 303 f
390 —/00 —]o3 -103 - 203
Z/doos -bL -3 ~55 - 263
o -43 -9 - B - 235
Y70 -/0% -]z -2 - 3T
B0 | - /80 ~{B83 182 ~3e3
so | -27 -2 ¥4 274 774 | guapkfe’
Ssp | -/20 -123 - 123 -223 |
Jbo | ~30 i i-33 -33 ~z 38 13
420 | +6 +3 + 3 - (T
a0 | tbZ +39 +59 - S
g70 | F3 +iol &8 -/ ¥
2]/ SooE|  +6o +57% b +#IF ; -/¥3
S0 90 Mo 487 +SF S43
. czo| +nd  [~3 [+ & i ~260 -5
DEThic  KEBDINGS
87000 | Z433 & 27| -3 |-225 | & -z% | ~z2eo - 475
439 - 300 22 ] ) ~3s3 ) - SO%
435 3zg | | | -33 - 33/ - 53l
Y3 -23g | | | 34l - 34/ - S Cen g ke ©
437 -3z8 -33! ~33 53!
§3g -308 - 24 -34) g
439 | 283 28} - 28 -8k
219408 -ZH -Z2z¢ ~Z7% - 434
oy | -2z | ) | -23) L, -Z31 - 43/
S | -/83 g | Y -/86 d -8t
Ay | -4 | -3 | 52| & ~/52 | -200 252

Addl%/z}é /aé’éﬂémd of ZIMOE Qug Ao ftest

Glopr) - Pleo s M_.«d A kel
UkF c% 2 &Lw A ( 20kvec) (ses Jistuitdon cu /r.eﬂm!‘)




fovumy -J/%c_,[g 19

SELF POTENTIAL DATA

Pape &

PROJECT:
COMMENTS: L-18800on] Z1310& = Z1 (ws'sfsds‘) Srane) OFLTES am 5P BdsctonE
BASELI T Vdiwe « pzomld
Line Station Reading | Pot Corr. Base St | Corr. Nommalizer | Final Value Comments
mY CorT. Value Value Value Value (plot)
8o Z/30L +Z +20 2% —-20¢ —-/#8
380 _| ~/8 A lAR-fb| A +4 A - /96
z2f0 | -8 A +i4 J - /86
28 | -8 -3 rS - (97
z10_| -2z -20 & - 200
Zin | - 24 21 -z - ZoL
ZiZ25D - 8s - 83 - 43 ~Z263
z40 | -/78 -19b - It - 3o | Frewaty
230 | ~/08 ~/0b - 8b - Z 7
220 | - Bb - 8% -t -2
20 - 88 -8Bb ~bb ~ 2k
ZiZoo&l -9i -go -10 -Z%0
/90 =D -/08 - 86 -ZE8
/80 -/SZ ~S0 - {3 -23%0
{70 ~Z34 ~-232 -7z -4z Cottret
s | ~H3 - it - 9 —2ggc2V o, S ocmkaelt L
;5o | +3¢ +36 +st -/ 44 ;7
¥0 | £58 FED + 80 ~ 120
/50 +a +83 +/03 -9%
(zo | +38 + 8o #7060 ~ 0o
i +33F +31 * #3 - 81
Ziseo | +86 +88 + /08 . -32
o0 | +a4 Vo] 96 v £ 1l M - &
. ec8o | 134 +2 | +% | %20 * o ~ 250 . a
DETAIL PEAd mIEd .
/Becor]| z12s0E] -8B |+ 2 | -8 |t20 ~ Lo -260 - Zlle
%5 | -/0%F - 0% ? - &S A - 285
¥z =270 -2L8 - 248 - 448
Zyo -ZD0 -196 -[38 -3138
L E| —12b - (24 -to% — 304
ZHel 194 -9z -1 ¥ ~3FZ
243 -Z4F -z4s -225 o 75
24z -208 ~Zhks i ) - d4do
24l | -z# | VU | -ze9| ¥ -249 v - 449
pdacd 243 1 +2 | 74| +2p -22f | —200 -4 ¥/

Additional comments:




R
PROJECT: jewimS Sace ' 99

SELF POTENTIAL DATA

L- 8800~ Zi130E D 2I5z0E (ensr HAL<

Page

7

) Rase Seuriomd VALUS +20

COMMENTS: ’
Line Station Reading Pot Corr. Base St | CorT. Normalizer | Final Value Comments
mV COTT. Value | Value Value Value {plot)
J@go| Zr3io08 —  (tZ 420 +22 - 200 — 7%
220 | —9 A —F A +13 A - (8%
230 | =9 -3 +13 - /8%
340 | =38 -3b » b -2l
3So — {0 ~58 - 38 -238
3o | -G -4 ~<fq - Z4y
370 | — /0¥ -0 - 8z -Z8%
3g0 | - 240 -238 - 246 - 4t Bousniaily
390 |- 23%F ~213% ~Z{S - tS 7
21 dotE| - 145 -143 ~-iz3 -323%
0 ~r -/39 - /9 -39
y20 | ~2Zov -/98 - /¥R - 318
#30 | - 179 - /7F -/S% -3573
Yo | -ZFF -2%S ~7¢s — dog
ssp | - 358 -3 - 336 -3¢0 Zuc ity
o | -252 -250 -Z20 - 430 ’
%’g -/00 - 98 - ¥8 - Z%8
ao | ~ 1% -/5 S - 195
90 | 1Z8 +30 +So - /58
Zi so0d 454 +5k +tTe - /(24
S0 | +6Z A + ot + 84 - fHe
. sz2o | tsb i+2 +s8 | +20 +¥8 -Z200 - /22
) i EeEmdiaas
Jegood Zriko | ~2¥e _|+2 | -ZF| £20 - 255 | —200 ~ &5
oz | -338 - 33 Y - [ ~Srb
L -425 -472 -3 _-4o03
46 ~ 486 -~ R¥ - 4L - by )
48 | -459 ¢S - 437 637 | Qegplite”
4so -3S% - 354 -3¢ -53% 4
sz -35% -3cs A -555
SY -8 ~Lob —386 -s8é&
sb - 468 oo - 46 -&4t
SB | -~ %H -3 Y -3z M -S4z
2/ 460 —zsi [+ | -Z¥9 r20 - z29 | —200 - ¢29
ke Jemi. Pt | Neti [AGE L Zi3eaS Aden.

Additional comments:




SELF POTENTIAL DATA
PROJECT: _— omam™ J#M. b Page /0

COMMENTS: DemaiLs 18800 21380€ foen Awp /8704 2/330E (s A7 [17S S e S Bacabiie
E.S. Uakes = #10

Line Station Reading Pot Corr. Base St | Comr. Normalizer | Final Value Comments
mV COTT. Walue Value Value Walue {plot}
GBoo| 213206 -/or |t | (oo | TZO | - 8C — 200 - 280
3L = JE " -109 A -84 4 -Z87
2o | -4z8 - 126 - 10k ~ 306
p A -/ -39 - ng -39
8 -/8F - {85 ~ 15 - 35
3P0 | -228 23t -z1b - ity
oL 2% -ZFF ~Z5¢ - HSF
B¢ -314 -3/ -Z92 - #92 NN
8L | -z2lb - 214 e - W L
ge | -z39 -23%F ~21%F - /7 J
370 -22% -22h ~7 ol - 0l
fz | —/96 ~f 3% - P4 - 3%
24 -z -{9e -1%0 ~3¥0o
% -1 7¥ .| ~1F2 ~152 -3s2
96 | /st | [ -4 ~129 ° -329
zidpoe | - 140 | +2 | -138 | t20 -y | —Z2s8 -3/8
L~ /opcod 213308 -Z +16 +i -209 - 192
320 3 b | +tS A S b - 185
30 | +0F | | 1S +2s ~13S
Z[E| Mb £l +24 -1}
Frdiis) +19 | +1* rz3 -~ {13
2g0| +1 '] p3t +43 - 153
270 | _+4 +40 ¢SO - 180
260 | +4b $dd + 04 - {36
256 +3% +3% Fs? - 143
240 | 3% +30 +So ~150
230 | +% r23 +43 ~15%
220 | +18 ko + 36 =164
20 | t§ £3 £13 - 1B}

212008 =i -23 -3 - Z13 P
f90 |~ -/3 -3 -20% !
/80 | t2Z +20 436 ~130
/20 | +48 +¥b + 56 ~ iy
160 bl + G F3 - 129
/50 | +¥3 +H 8! - {\%

40 | +3% £7S +8S -us
130 +85 +83 +43 -~ 0%
2o |+ + 31 £24 - 1ol
o | +94 k £9t ol L - 98
JB70os]| zL100E #9F | -2 | FI5| tip | €05 | —200 -3s

Additional comments:




PROJECT: 7 Ay Jack 99

SELF POTENTIAL DATA

COMMENTS: L-/B7ccr] 21330 = Z(See

Page //

£ (mw’ $ed .«;)

BS. valoe +16  Por Cowa. -2 BS- $+36S aB.F Rocedsict .
Line Station Reading Pot Corr. Base 5t | Corr. Normalizer | Final Value Commerits
mV COIT. Value | Value Value Value {plot}
fBRs)| Zi3ICE -2 - 0 +B - 200 - 197
34p -~ h ~ 19 & -9 i - 209
350 | ~ 39 - i ! - 31 | - Z3/
26e | -S4 -56 ~4b 1 - 246
370 | —63 -7o ~{0 i - 2o
350 | —1ob e - 98 1 - 298
390 | -45% - /52 -1 | - 247
Zidopd ~237 -2 -2 \ -q29 Geapd fi?
dpo | -24% -Z49 ~239 -439 P
Y20 | - 145 -7 -13% - 33%
Y30 | —jb% | ~/0% - 95 -295
Sy | —108 | | - 102 — 92 _ 292
g0 | - /09 \ =t - rof = 3o/
dto | -6 - /43 ~-/38 -338
w2 | - 284 ~28k - 2%k -47L g apdite”
30 | — /77 /79 X - 359 ’
Yoo | - (94 - /96 -1 86 -38b
Z/Seos —b3 45 -5S -255
40 + /8 /b + 26 - T4
S20 | +¥4 rz. 52, - 148
$30 | +5% +55 F6S -135
590 | +34 b | 72 , F82 -8
o | FF2 £70 b # 8o v -120
agoor]| 2ISD&E +/80 | -2 | #98 | 410 F/OB | -2 -9
DAl K /&S
/gFooN| Zidod | —1Y] -2 | —f43 | +10 -133 —-200 -333
62 | -134 - It -1k 4 - 3
¥ -203 206" - 195 - 398
b -Z32 -Z34 -22¢ - 424
48 -2%2 274 — 244 ~4pY
Y10 ~Z82 -28Y% —Z —
7z | -222 ~z2Y 214 ~ i
2| -9 -/9F 487 -387
76 -/8% | | |-/8BS il, -(#S d -331s
28 | —427 | Y | -7t ¥ -/63 d -369
ZI480 -3 | =2 | -f¥s.| O -/65 | —200 ~-3L5.
Additional comments: . .
b egeng Oit deits pe? ¥ /
lz,d + gm&} W lé{)—t?%w? 4 ST .




PROJECT.{ Oy Fce 79

COMMENTS. Litaf 18 n 21390

SELF POTENTIAL DATA

Page /2.

> 2IN20E g A-/8boor) ZIBIOL fo Ziteo€ (u«:—-f&é&)
CWL—-‘-—-?—‘ .

B Joabut 4Qmd | ZrBOS An s/

Line Station Reading Pot Corr. Base St | Cormr. Nommalizer | Final Value Comments
mY COTT. Value Value Value Valuc (plot)
8Fcon| Zr390E| 153 -2 |-I1SS | 40 | 245 - 200 e
¢z —1b1 f -1 L4 A -{5Y¢ Ly — 354
P | - 1Hhe ~138 -/68 - 3B
$b - 198 -200 -i{490 - 390
e -24 ~Zle - 206 - 4&h
Z/ dons|l ~Z3T -Z34 -Z¥ - 4z
oz | ~256 - 257 -24% -7
¥ | -28% - 297 -28% -487 | quaphdte®
e | -29 -Z93 - 283 -4y | U T
Y8 | -268 I — 260 - 94,0
Z/YYDE|  -245 -24F -23%7% - 433
H | -~220 -22Z2 -2:7 -4
i | -85 -18% -17# -~ 3F%
o | -1%0 O S -fGL - 32
@8 | -3 V1 -158 v - /45 -345
£l 4/2012' -0 -2 T /10 ~ /3L 200 RETY
{ Booorn ZI330E -4 +9 45 - 200 - /95
320 +i6 A fb HS gx - /BS
20 | +30 t2 +3S f - /S
Z{300E] +28 +22 ¢ 3l - /67
290 125 +2d +30 — (3BT
28¢a t+bl ts8 +t - /33
ZE0 462 +58 tot ~/33
2D +Ht 3 1z —-i28
750 | +b4 + WO £+l ~ 13
Z4D | +4F +43 +S2. ~/48
230 +58 +S54 +63 -/3F
Zzo | +359 res 4 ot ~/ 3
Zi0 | rb&s 46! + 35 =/ 30
Zt ROCE  +53 + 49 +58 ~fYz.
/90 | +3 +i63 +3b -iz2Y
/80 +3b +72 +8] ! — /19
PO+l +hbi ++1 -/Z27
60| 116 +¥e 8] %
S0 | +99 +95 + 104 -9
tdo | tiB +94 1o - 77
{30 | +160 3L +10% -45s
{20 | +61 +FS , tgt , - /3
vo | 29 res |V + o4 v -9
ZirO0E| oo |4 +96 | +9 + 105 - 200 - 95

Additional comments:

s rmad vabet i c-,[,g%._.a af Zo 30wV 29 ZIHIOE:
7 7 o




SELF POTENTIAL DATA

PROJECT: __[(vwmy Jace 97 Page /3
COMMENTS: /86008 21330 & = ZISE0€  +demn,
Line Station Reading Pot Corr. Base 5t | Corr. Normalizer | Final Value Comments
mV COIT. Value | Vuiue Value Value (plot)
JBeCoA] 21350E -4 9 | +5 =200 - 195
Yo -8 A | =iz . -3 - 103
e | -3k - 4o - 3] - 23
360 | -Gl -% -sé - 256
370 | —y03 —167 - $8 -298&
o B -/58 ~ /Y -3
e | -2 -238 - 229 - 429 c:qm,_?g
2{4p0q - 20 ~205 -1 - 3%
qic | -tz -1zl ~1/7 - 37
4qz0 -J35 -/3% - 130 ~3%
450 -{72E -/3% -123 -323
ey - 130 -3¢ -4 Zs -Z23
gsoe| -{F0 -/ 7% - /RS ~ 3RS
din] -2k -2 - 256 — 45t | awirnads?
dz0| -495 -9 -9 - 290 !
go| -sc% -768 - 9 - 299
oen| < j6S -/ -t -2ed | ey T
zisw | -2 - 30 -2/ ~-z2 /
wio | il iz 24 - 179
S20 +3a + 50 59 - /9]
<30 + L +462 +3/ - {29
S¥o 40 + &b 85 i1
Ssp | a8l v | s8¢ \ £ 83 ) -7
<o | +83 & | 477 | #7 +82, ~Z0O /12
Doraie  EaadmiGs
BLoon] 2idsod -/88 | -4 | —gz | +7 /8% - 200 — 38%
52 | 20 | | -zm A | -Z6S $ ~ 403
SY¥ -224 ~228 - Zt7 - /7
<L | -2%#4 -238 -Z4L7 ~ Yi?
‘sp | -Z¥ -29€ ~ 2 86 - 86
“b0 -2L2 -26L - 257 - JS7
&2 - Z/0 214 - 265 ¢S
&Y -4 8 -/5°L. ~/¥3 — 343
&b -Hy , | -w8 - /0% ) -39
LB | -7z o - 87 v - ZB7
zidtog -1 | 7% | -8 | £9 -89 | -200 -289
Udd sl daka ¥V ehole, ot | _rotdet a:e{au'e

Additional comments:




PROJECT: T Py totes, ¥

SELF POTENTIAL DATA

Page _ZZ

COMMENTS: L- |8 s D_lel and | 1BSooN ZiHooE = ZHZOE

Line Station Reading Pot Corr. Base St | Corr. Nomalizer | Final Value Comments
m¥ COIT. Value Value Value Value {plot)
|Bbopr)l Z/380E - 146 |- 4% -[50 +9 - -2¢0 -~ 24
82 - 1S5 - 189 * —isSo - 358
a4 - et - 162 ~ 159 - 3s%
OB &b | -113 - 133 - 138 -338
3\ 88 2ol - 206 - 193 ~19%
™ o | 733 - 23% _ 718 - 428
oz | -27%3 [ | -z7¢ - 268 ~ Y68
g4 | -Z7o | | -2 - Z6S - 4LS
96 -25b , - 240 -25) - Y435
798 | -z30 | - 234 v -2328 v ~ 425
2400 ~zoo | -4 | -pof| 9 -/g5 | —200 - 395
/BSCOM  RiH0DE -0 +lz- | +lon -z00 —138
370 | +10 A .m + 72 N - 128
180 | _+1t +¥9 | — 1zl
230 | +1% + 8l - 119
e | 22 + 1 — {0
315H + 35 +33 - jo3%
34D +41 +i03 -9%
339 +29 +101 -99
320 | t+dl +i03 - 97
340 + 48 + 110 -390
Z[30e| +4B +1p -9o
250 r4S _ 1% - 93
zgo | 51 N 3 - 87
270 | +s1 S 113 - 387
20 +50 3 +HZ -88
250 | +4¢ |13 r 10k ~a¢
2901 tS0 NS FlHZ -88
zvo| t4q [ NN + Ul - 89
2201 t50 12 -85
20 | +4b L ice -92
Zi LpbE| £3% + 99 ~/of
/90 | +48 t 0o -0
/8 | +Sb rus — a5
20| +49b 108 -3z
760 +36 +98& -/
/0| It + 3 42/ | ouvewmaky T
1o | vz ) +8% - /17 J
/o | t43 J +105 v - 95
z/rz06  #¥2 OF + 62 tiog | TZ260 7%

Additional comuments.




— SELF POTENTIAL DATA
PROJECT: | &M M‘XJACK_ Page 1S

COMMENTS: L (RSson] 2/400E = ZI0E gl eric xdem,uas

Line Stauon Reading | Pot Corr. Base S5t | Corr. Normalizer | Final Value Comments
mV COIT. Value Value Value Value {plot)
/BSoonl Zi608 -0 ¢ toi | +l2. -200 - 1328
o0 | -9 \ L | +53 \ ~ (47
o | 286 £ 34 ~ b
Y30 | -3z + 30 ~ {30
o | -4k + 16 ~ 184
[y ~FZ - ~Zi0
S0 | -BS -23 -223
20 | ~31 -15 ~ 2/
Y50 | -1 - 14 ~ 244
450 -5 ~53 f —253
2{ 8008 13 -7 4 J - 274
S0 -1%3 ] -43l -3
sz0 | —3F0 | | -308 - SoB acaglde”
s30 | -32% V'l-z2es - 465 o
SY¥o | I3 ~/of — 30!
s50| -153 -/ ~ 2%
S0 | ~{T /3% ~33% Gusmate?
570 | -2 -6 4 ~20Y 7
SHO -24 +3 58 — |l
S90]  +1S | | +1%3 ~12%
Z/600] 41 + 1o i 1
Lo S8 + 20 - &
@20 | 4kl +I1Z2% -F7
&30 | +1 i +133 - b1
o0 | ves N +i43 -53
HS0]  +& X [ +143 -5
/Boooa 27 Leok 1 | |3 | b 132 boozte,
Bsoon Z/5s0&| 155 | N 8 -93 \ ~ 273
sz EBANE - 94 \ -29¢
<y TR - /o2 - 302
A =l —-/00 - 360
=B - {89 =~ /27 -32F
< &0 195 -{3% -33z
bz - Zo! ~{39 - 329
o -7 ~/35 -3%
bb /85 —Z3 -3273
&8 155 ~-93 -293
18500 M ZISFOE|  ~/28 -6 S
/G500 25208 %7 - 307 -So* |
21 ~389 - 329 -527
22 - Y08 -3L & - Sk
Z3 -3 -372 -SEP
24 - 3% ~-3%5 “SES
Zs - ¥5 -334 N “S?F
zb ~e4q v -326% b ~Set | graplids?
7850on] ZISZEE AEF -05 +bz -385 -zo0 585




SELF POTENTIAL DATA

PROJECT. [ gy e ' Page /&

COMMENTS: b 183ccn 214608 2 ZIH0E auod 2iY00E
BS delwe ~ b Por (odh. +05.y

T F Baswlteesr Sr8z 5.7 Iideo&

Line Statton Reading Pot Corr. Rase 3t | Ceorr. Normalizer | Final Value Comments
mV COIT. Value Value Yalue Value {plot)
/B300M]| Zi4GCE ‘o s +495 +90 -200 —to
45D +S h +25 A - (o5
Jgo | +8 £78 / - 1oL
41 | 415 ] 105 | - 95
d20_ | T2 f +1t! [ - 87
do | 4726 tile | -84
2/ A& 429 +119 -8f
290 +26 kg - 89
3ge 26 FILS -8
370 +28 +18 -8z
360 | 430 tizo - g0
350 | *3 12! 79
340 32 122 -78
330 | +3S tzs -7s
dan | 133 +127% -IF
o | +34 +13% ~&*
Z 3o | +3 +121 -79
z50 | +28 - 118 -8z
280 + 3! o Rl -3
270 | ta8 § 1B -8z
260 | 121 N (ST - g9
750] tzz | W[ S +elie f -85
zdo| +8 N\l ¥ +48 f ~s02
30| -8 N t 8L f - 118
Zzo| {3 + 73 -/Z7
Zio] -9 -~ - 206 Brcerualoy”
z/202| _~%o ¥zo - /B8O v
0| +o + (6O - joo
8o | 438 +128 - FZ
IFO} +53 SLE -5F
/Blooal Zijbo& 130 £ 160 ~$0
/8300N Z1HL0E {190 200 e
Jzo | -2 +83 -2
Jgo | =9 +8 | -/
deoi -9 +3 74
Ziscpl -z9 b6 - /39
s | -39 +51 - 1444
sz0 | =S¢ +36 - /64
S0 | ~F2 +i8 -i8
50 | - 95 ¥# -5 - 205
550 | /08 —/8 ~ 28 | oeah saomaly”
Sto| -9/ J ~ 1 J - Zof v
70— | —4 ~204
SBo| —/06 RO +40 -/6 | -200 -2ib
Additional comments. £ -s830oar Adt AL o fvnctol o ext pag<




.
PROJECT: | Ovamy -ng

SELF POTENTIAL DATA

Page _/3_

COIleENTS:CC'mqu L\B3com ZSYoE #2 ZHHOE | ﬂLLaL,? {Blgo ] ZteooE & 2M420&

STner L-i82co~ Z(4BOGE = tIS S s~ SE Radwetoe RS Uslea +z Pt Crn S
Line Station Reading Pot Corr. Base 3t | Corr. Nommalizer | Final Value Comments
mY COIT. Value Value Value Value {plot)
L-/G000_Zis90E| -1z  FCF +q0 | =36 - 200 — S
Loe | - /59 A A - 9. A/ 31
wo_| -28F i - /9% - %9% Gmtly  gaaplh T
620 | -/¥S f - 35 - 255 7
630 | -r02 v v - /L Y —Z(2
77 G40E] ~ 77 0% +90 +13 -260 — . BF
DA Kenb s
sBIo0d Zreo0d - /bl -0 % +90 - . -270 -52f
bor | —11b ~ B A - 286
bouw | =190 A — {00 =300
bob | -z/2 | - 122 - 3272
bobs | 245 - 155 - 3355 _
Gic | -287 - 97 -391 . m%gé_z;.
biz | 270 -8 -380 !
g -2/8 -1Z8 -328
bib | -/92 \ ‘ - 10% -302
Li8 | -0 v W -9¢ ¥ ~z90
z{tz0| -/#5 |-O°F +q0 - 55 | —Zoe -255
L.-|82000)| 2\48CE| +0°5. +B8b +8l | -200 - 14
dio | +1z , n. + 98 A - 162
g0 | 14 [N lse] - l1eo
dop|  +iz. 38 - o2
d4o] +3 + 89 k ~ 411 P
#o | 4 +4s - {05 v
Yo | +U 107 -23
40 | £Z3 10 ~#&-4f
Z2{dtog +23 | 109 j ~9
370 ti4 415 1%,
180 | +u +10F - 923
570 | +18 | £ 104 ~%6
') 2% +il3 - &7
ko| +ze 1L -28
o +29 15 -85
330| tiz +1oR -9z
20| tin + 196 | -/02
30| t+zo +10b i — ¢ |
Zi%0E +10 Fab ! /oY | Gumecty ”
790 | +28 | £y A 7
Z8> | t3% ! 18 - 82
270 | _tiz ! 0B -9z
zeD | 15 +10] -7
756 | _tS5e ’ + 136 -4
z40 | +B3 + {69 -3/
23| +1o0 +180 -4
220{ +u8 | +Zo4 Y
2o} +id ki < +Zi0 v #/0
78Zooa | Z1 Z00| +21  poS +B +Z0F | - Zoo + F




PROJECT: fmmyfoéslcf—c ‘99

v TmsT e LESprnSE  Ini Ssie Lrencmesa A, OlIbe JO an, Apldisrt, -

SELF POTENTIAL DATA

Page /€

COMMENTS: /7 Senwies. er Limes /@m & 332° 350°,322° fRemu fBZOCK -7 /ZG0OE

Line Station Reading | Pot Corr. Base St | Corr. Normalizer | Final Vahe Comments '
[a2o0k] mV COIT. Value | Value Walue Value {plot)
BRr 33° 2/Z2608 o-T [aPdr)d £rol —Zom -39
H+10 — /0 A +491 A — /CY
Zo £5 # 106 - P4
E1s) +39 * Mo -~ GO
4o -9 + e - 0B
So -#0 + bt - /39
(ol —bB +33 - JF
o -4 + 22 -3
B0 -4 = -~ 708
D —i22 [ - 2f —221 N
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FOREWORD

A GUIDE TO PROSPECTING BY THE SELF-POTENTIAL METHOD

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

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

£.G. Pye
Director
Ontario Geological Survey

s
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Conversion Factors for
Measurements in Ontario Geological Survey
Publications

It the reader wishes to convert imperial units to S (metric) units or Sl units to imperial units !
the following multipliers should be used:

CONVERSION FROM 51 TO IMPERIAL
St Urut

1 mm
1cm
1m
Tm
1km

1em?
1m?
1 km?
1ha

1cm?

tm?
tm?

1
1
1

—rr

= x
nm‘ﬂlﬂ

1
1
1
1
1
1
i

-~
['a]

1gn

19h

Muthplied by

0.03937
0.33370
3.28084
00497097
08213M

0.1550
10.7638
0.386 10
2471054

0.061 02
353147
1.3080

1.739 755
0.B79877
0.212569

G035 27336
0.032150 75
220462
00011023
1.102 31t
0.000 984 21
0.984 2065

00291666

058333333

1 ounce (troy}ton (shom)
1 pennyweightion {short)

Gives Imperial Unit
LENGTH
inches 1inch
inches 1inch
feet 1 foot
chains i chain
miles (statute) 1 mile (st1alute)
AHEA
square inchas 1 square inch
square feet t square ool
square miles 1 square mile
acras 1 acre
YOLUME

cubic inches 1 cubic inch
cubic fest 1 cubic foot
cubic yards 1 cubic yard

‘ CAPACITY
pints 1 pint
gquarns 1 quan
galions 1 gallon

MASS
ounces (avdp) 1 ounce {avdp)
ounces (troy) 1 ounce (troy)
pounds (avdp) 1 pound {avdp)
tons (short) 1 ton {short)
tons (short) 1 ton (short}
tons (long} 1ton {long)
tons (long) 1 ton {lang)
CONCENTRATION

ounce (troy) 1 ounce (trayy
ton (short} ton (shart)
pennyweights/ 1 pennyweight/
ton {short) ton {short}

CONVERSION FROM IMPERIAL TO 51

Muitiplied by

254
254
03048
201168
1.609 344

6.4516
0.052 903 04
2.589 9684
0404 6B5 6

16.387 064
0.028 31685
0.764 5355

0.568 261
1.136 522
4.546 090

28.349 523
311034768
0.453 59237
807.184 74
0.907 18474
1016.045 908 8
1.016 045908 8

342857142
1.714 2857

OTHER USEFUL CONVERSION FACTORS

200
0.05

pennyweights/ton {short)

ounce (troyion (short)

Gives

g/t

NOTE—Conversion factors which are in bold type are exact. The conversion factors have been taken
from or have been derived from factors given in the Metric Practice Guide for the Canadian
Mining and Metallurgical Industries published by The Mining Association of Canada in coop-
aration with the Coal Association of Canada.



A Guide to Prospecting
by the
Self-Potential Method

by
S.V. Burr!

INTRODUCTION

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

Recently, interest in the method has revived, proba-
bly due to renewed gold expioration. Most gold deposits
are not good conductors, but do contain some suiphides
which can be detected by the SP method. :

The few available textbooks which mention the SP
method are brief in their descrptions of field prospecting
methods, and some prospectors, who have tried the
method with insufficient understanding of the technigue,
have become discouraged and added to the misconcep-
tians about it. Good practical descriptions of the SP
method are contdined in “Prospecting in Canada” by
Lang {1970} and in "Mining Geophysics, Secand Edition”
by Parasnis (1975).

This guide incorporates and updates information
from a previous paper by the author {Burr 1360) and s in-
tended to instruct the layperson in the routine prospect-
ing use of the method and o encourage marg geophysi-
cal research of the SP phenomenan. Much of the material
presented is unavailable elsewhere and was derived by
experience through field applications.

IMPORTANT FACTS

Although the author has endeavoured o dispeli some
misconceptions, and to add some new facts on the SP
method in the body of this guide, some isolaled facts

Consulling geclogsi-geaphysicrst, 2111 Carlton Plaza, 140
Carlton St., Toronto, Omario M5A 3W7.

Manusciipt approved far publication (March 15, 1981) and pub-
fished with tha permission of E.G. Pye. Drrector, Ontang Geologi-
cal Survey.

could be emphasized at the beginning:
1) Mydro and telephone lines, which plague some of
the ather electrical methads, da not affect SP
2) lron tarmation, which acts as a "good conductor”
with some of the other eiectrical methods, does not af-
fect SP unless sulphides or graphite are associated
with it. One major iron formation at the Sherman tron
Mine, Temagami, Ortario, contains graphite. The SP
methad begins to detect this anomaly at least two
miles away. On the basis of one long narth-south trav-
erse conducted by the author, a peak of 4000 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 lnear and sometimes genuine-
looking (pseudc)ancmaly. 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 dernonstrated that an axe, pick
or knife driven into the greund beside the forward pot
(an SP ground electrode) produces a high negabive
reading in the instrument,
4) Several years ago in Northern Quebec, the author
discovered a graphite SP anomaly of 1 volt at a pot
separation of 300 leet. An unsuccessful experiment
was conducted lo try and achieve a 6 volt potential
and power a radio. An additional pat mergly cut the
potential to .05 volts. Apparently the current strength
ot “ground amperage” in a near-surface sell-potential
electrical fietd is not proportional to the number of
pats used.
5) Matural SP anomalies of a few hundred to over a
thousand millivolts. and of negative sign by conven-
tion, are caused by the iron sulphides pyrite and pyr-
rhatite, the copper sulphide chalcopynte, and the na-
tive element graphite. Graphite gives the strongest SP
reaction, followed by pyrrhotite, pyrite, and chalcopy-
rite. Strang negative anomalies have aiso been re-
ported over chalcocite, covellite and anthracite (Sato
and Mooney 1960}. Because of the many other factors
influencing the strength of an SP response, it is not
possible to predict which type of sulphide is responsi-
ole for the anomaly. A magnetometer or dip needle
survey may help 1o determine whether the magnetc

1



Guide to Prospecting, Self-Potential Method

iron sulptude pyrenotite is present ar not.

6) Magnetic storms, dealt with in the “Instructions™
section of this guide, are a natural phenomenon which
can be detected by the SP instrument It has been
suggested that approaching earthquakes, or an
atomic explosion anywhere in the world could be de-
lected by a monitering SP instrument. In California,
the method is used to locate water leaks in pipelines;
in Australia, to delect salt springs; and it can alsp be
used in geothermal exploration and in structural stug-
ies. Other applications are atso possible but await fur-
ther research of the SP method.

7] Manganese oxides {psilomelane and pyrofusite
wads) have been ¢biserved (0 give positive SP ano-
malies. In Jamaica, the author detected high grade
manganese “veins' or “dykes” which gave strong
positive anomalies. The sedimentary Sibley Formation
in the District of Thunder Bay, Ontarip containg a man-
ganese oxide unit which produces alternating high
posilive and high negative readings which the author
interprets as a possible indication of the presence of
graphite.

8} Finally, the peak of an 5P anomaly is detected with
the measuring pot positioned directly above the
source. This is in contrast to other etectricg! methods
which can be responsive 1o the dip ot the anomalous
source, and through misinterpretation have led to
some drill holes that have overshot, or have been
spotted too far from or oo near the target.

BRIEF HISTORY

The 5P method is the earhbest electrical geaphysical
rmethod to be discovered or invenied. It was first apzhed
in England by Robert Fox {(1830) who conducted 5P re-
search around the tin mines of Cornwall, and iater by Carl
Barus (1882) who applied the method at the Comesiock
Lode in Nevada. The first sulphide orebody discovered
by an electrical method was detected by SP al Nautenen,
Lapland, Sweden in 1907 {(Lundberg 1948}

BRIEF THEORY

Most explanations of the SP phenomenon propase that a
"wel" sulphide (or grapnite) body develops nggative anc
posilive electrical potentials at its top and botiom. result-
ing in & both metalkcally and electrelytically medialed
"“llow" of electrochemically generated current arpund and
thvough the body as shown in Figure 1.

It ts possible that sulphide and graphite bodies in co-
ntact with ground water electrolytes induce a “spantane-
ous’ DC How of current, but local ground currents are not
solely related to potential differences arising from sponta-
neous polarization of a conducting body. The authar con-
siders that the natural telluric fields and currents encir-
cling the earth provide a natural applied electrical

Millivoltmerer
patentiometer
—+

Rear Control

Station Raet of

Nagative

insulated cable

—

{
U forward Survey
Stations

Y

Positive pot

Figure 1—Schematic representation of spontaneously generated electric current flow near a sulphide bogy. showing cur-

rent paths through the ground and the SP apparatus (after Lang 1970).




field which—close to an electrolyte-bathed SP body—
can give rise ta a "conductive” spontanaous polarization
effect which distorts the local primary gecsymmetry of
natural etectrical fields near the earth's surface.

For exampie, if these ground currents are fiowing
through an electrically isotropic and homogeneous rack
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]. If they are passing through dif-
ferent rock types with different conductivities, scme of the
neardy “harp strings”™ will converge siightty 10 take ad-
vantage of a betler conducting rock unit, resulting n a
“resistivity” map which differentiates between different
conductwities of the rock types (see B in Figure 2). If the
currents come upon sulphides or graphile they will be
drawn towards such bodies in an attempt to {low through
them, resulting in 2 high potential or anomaly {see C in
Figure 2). Fimally, in a strong magnetic storm, the harp
sirings will quiver as if they were being stroked (see D in
Figure 2). The effect of a magnetic storm will be dis-
cussed at greater length in the “Inslructions” sectian,

COMPARISON OF ELECTRICAL
GEOPHYSICAL METHODS

Although the SP method was extensively and routineiy
used during the 1930's and 40's by many well-known pro-
fessional geophysicists, currenity, it 15 generally misun-
derstood or overlogked as a useful and economicai geo-
physical prospecting methoad.

The first orebody found in Canada by electrical
methods was surveyed by Hans Lundberg (1928} at the
Buchan's Mine in Newfoundiand, 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-zng-copper crebody was found
in the Eastern Townships of Guebec. This survey was
carried out by A.R. Clark and H.G. Honeyman, and the re-
sults were well confirmed by subsequent drilling.” He
also states: “The outlining of the Flin Flon grebody in Man-
itoba is perhaps the best known example of his [Sherwin

Kelly's] surveys.”

B
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Figure 2—Schematic representation of various naturally occurring configurations of electrical equipotential fields.
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The author was involved in early field surveying ex-
pedments with the resistivity method, using formulae de-
veloped by Dr. Arthur Brant, University of Toronto. This
mathod requires the “pushing” of alternating current into
the ground and can provide an excellent interpretive
modet of the geological stratigraphy and structure. Resis-
bvity surveyng can also delect conducting anomalies
which may correlate with buried sulphides or graphite.
However, the method was found 1o be cumbersome and
slow. and soon gave way 1o the faster, mare partable, but
less informative electromagnetic (€M) methods. Mare re-
cently the induced polarization {IP} method has been de-
veloped and applied It also “pushes” current [as DC pui-
ses which naturalty decay] into the ground but is much
more curnbersome than the resistivity method, and much
more expensive than most of the EM methads. It is con-
sidered to be a composite of the resistivity and SF meth-
ods and is capable of detecting low resistivity “gocd”
conductors and disseminated sulphides (including oxi-
dized arebodies).

Unfortunalely, the interpretation procadure is compli-
cated and the method will equally well detect iron axides
and octher semimetailic uneconomic minerals. A draw-
back with the resistivity, EM and IP methods is that they
measurg secondary electncal fields which are sormetimes
diflicult to interpret. They also respond to unmineralized
wet shears, faults, and fissure zones. Perhaps the most
common cause of “false” anomalies with these methods
is the variable depth of overburden aver the rock surface.
if there is a subsurface valley buried by overburden, all
the above methods will yield a "psuedoanomaly™ similar
to an anomaly abservable over a massive suiphide zone.

Alternativety. the SF method does not determing sec-
ondary fields. so survey results are much easier 1o inter-
pret. It does not respond to subsurface valleys, wet clay,
shears. or faults; and, in the author's experience, the SP
method does not provide results which could fead to a
fatse anomaly. In gver 500 5P anomalies which were
stripped or drilled. the author always found the source of

the SP anomaly 1o be sulphides and/ar graphite in the un--

derlying fock,

The SP methed responds to good conducting sul-
phides (both oxidized and unoxidized bodies), graphite,
and noncenducting (disseminated) 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
disserninated 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 o Lundberg {1948, p.173):
“The self-potential method must be used with some cau-
tian....and many crebodigs may not cause any anamalies
at all, owing to certain ground-water or averburden condi-
tions.” The proportion of nonoxidizing, nenconducting
sulphide bodies is unknown, 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 5P is a "Yes” or "No”
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methad in gecphysical prospecting for sulphide ores. iis
a Yes or No method far the detection of good conductors
oniy, but not necessarily for disseminated sulphides

Angther feature of the SP methed is its abilily lo dif-
ferentiate between anomalies caused by sulphides and
anomalies caused by graphi#e Suiphides produce a
range of up to 350 mdlivolts between the most positive
and moest negabve SP readings, graphite has a higher
range. The 5P method also has the abilty to "smell” an
anocmaly some distance away and can smell graphite at a
greater distance than sulphides

Qre af the popular misconceptions about the SP
methad is that it s lirrted to shallow depths as its delect-
ing abiiity 15 dependent an the presence of oxidizing sul-
phides which usually cccur close to surface of the earth
Lundberg (1948, p.179} states: “The sefl-potential
method is based on the fact that slowly proceeding
weathering in the upper portion of a sulphide bedy is ac-
companied by electrical potential differences between
the surficial oxidhation zone and the degper nonoxidized
porions of the orebody”. Lang (1970, p 162} contends
this idea by neting 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) also
states: "'...reactions at the surface may become a0 weak
to imerpret whan the overburden is more than about 300
feat [91 m] thick.” The author has located "heavy” sui-
phides capped by 7.6 m of barren rock, with no apparent
indications of oxidation.

Angther misconception is that one can derive a for-
muta to determine the percentage of sulphides in ar 5P
anomaly based on the strength of the readings. Lang
(1970, p.162) states: "The strength of the potential gener-
ated depends largely on the concentration of sulphides.”
One cannot, however, determineg any variations in the
strength of anomalies as dependent on the concentration
of sulphides. For axample, the strongest 5P value along
the strike of an anomaly does not occur where the sul-
phides are most highly concentrated. but where the
spurce of the anomaly is closest o surface. With a little
practice, one can determine whether the source of the
anomaly is close enough to the surface to be exposed by
stripping . Details are given in the section "Mmneral Pro-
specting with the SP Method™

Although the author has stated that the SP method
does not give false anomalies, certain operator er7ars can
produce them. To help operators avoid such errors is one
of the objectives of this guide.

LIMITATIONS OF THE SELF-
POTENTIAL METHOD

As no ane geophysical methed is all-embracing, the fol-
lowing limitations of the SP method should be borne in
mind when planning surveys:

1) The SP method cannct be used over water. How



ever, Lang {1970, p.162) states: “Where sulphide depos-
its lie beneath lake waters, the method is not usually ap-
plicavle except over the ice in the winter'. Furher re-
search is needed o refine this technigue.
2} Winter surveys are now passible through snow
cover using high impedance voltmeters, bul damp-
ness can shor-circuit the instrument, extreme cold
can weaken the batteries, and ice can encrust the
pots and prevent ground contact. Preventive mea-
sures include addition of glycerine to the pots, and
carefully planned quick checks over target areas, to
maximize surveying belore prolanged frigid tempera-
tures can affect the equipment.
31 An SP ancmaly does not indicate whether canduct-
ing sulphides are disseminated or massive. Accord-
ingly, the anomaly couid be tested by another electri-
cal rmethod such as VLF (very low frequency) to
determing whether it is a goed conductor. At the same
time, the anomaly could be checked with a magne-
tometer to determine whether the magnetic iron sul-
phide pyrrhgtite is present.
4) As mentioned in the section “Impartant Facts”, the
SP method responds to pyrrhotite, pyrite, and chalco-
pyrite. it does not respond to zinc, lead, gold, or silver
minerals. However, some iron or capper sulphides are
generally present with these other metals and. if oxi-
dizing, wilt result in an SP anormaly.
5) In the case of a stiong and obvious graphite SP
ancmalty, the method cannot indicate the presence or
absence of associated sulphides. Presently, only one
instrument, the RONKA EM-15, can resclve associ-
ated sulphides, but only if the anomalous source is
shallow, and if any associated sulphides are good
conductars. For reasans not fully understaed, this in-
strument only responds © good conducting sul-
phides, but not ta graphite.

SELF-POTENTIAL EQUIPMENT

A millvoltmeter-potentiometer is used to take SP read-
ings by a ngedle and scale, digital readout, or an adjusta-
bie diat which brings a needle or audio signal to a null po-
sition. The pperator will likely make fewer mistakes in
recarding with a digital readout. Readings should be
double-checked 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
timesawing 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
millivoltrneter may get wet and shon-circuited. This con-
ditian is edsy ta detect if not to rectify. Alsg, the wire may
develop a bare spot which may make contact with the
wet ground and give a sudden strong negative reading.
This is also easily identified, though of infrequent occur

rence. In some circurnstances, an unmonitored pol may
change its potental along a survey ling and praduce
false anomalous readings. The pots are crucial 1o the
successiul operation of the 5P equipment, and accord-
ingly, will be discussed first in the “Instructions” section.

INSTRUCTIONS

(1} Operation of SP Equipment

The Pots

The two pots are generatly made of porcelain ceramic in
hatlow gylindrical forms with parous bottoms. From the
caps, copper electrodes are suspended down into the
pots. A saturated copper suiphate solution is used as the
medium to connect the porous pol contact with the
ground, which establishes & mediated electrical contact
with the copper electrodes suspended in solution. it two
bare metal electiodes made contact with the ground,
there would be an instantaneous surge in palarization be-
tween them which would then drop quickly to zero. With
the copper sulphate soldtion as the mediatar of the
ground contact, no net polarization effect invalving a dis-
charge of current takes place and the relative potantial
difference between two survey stations can be measured
with considerable accuracy.

Occasionally, the two pots will have, or may develop
an inhergnt potential difference between them. {f this is
pnly 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 not result in false or
abscured anomalies. However, a high pot potential differ-
ence can be very critical in some situations as discussed
below,

The reasen for an original pot difference is probably
dug to slight variations in constryction 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 difterence may be
caused by a crack, by contact of the porous part of the
pot with metal or sulphides, by the drying out of one polt,
or by the solution in oneg or both pots becoming undersa-
turated in copper sulphate. The pot difference should be
checked often; for example, at the start ol the day, at
noon, at the end of the day, and at each control station
and tig-in pint.

The filling of the pots must be carriad out with care,
the level af the solution checked often, and additipnal
crystais or powder added frequently as required. Without
ample copper sutphate solids in contact with the solution,
a rise in temperature of one or both pots may result in un-
dersaturation. This is because of the increased solubility
of copper sutphate at higher temperatures. To make the
saturated coppert sulphate solution, it is advisabie to heat
the water as the crystals are being added, until the solu-
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tron is hot and solid crystals are stifl present. A pyrex bowl
is recommended, as the solution 1s corrosive. and a
wooden spoon or stick is useful far stirring.

Jellying the Pots

If the pots are to be used for a week or more, it is timesav-
ing to make a jelly of the selutien. Only enough jellied so-
lution to fill the iwo pots s required. The operation is simi-
lar to making any jelly, except it is advisable to add two or
three times as much gelatin to the waler 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 e added to
each pot. The jelly solution ¢an then be poured into the
pots. capped, and aliowed to set. One set of jelied pots
should last an entire prospecting season of 3 or 4
months.

However, the pots should always be stored under
moist conditions away from 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 procedute whether
there is any inherent pot difference:
{1} The pots are placed on or in the ground, close 1o-
gether, with cne pot cannected to wire running fram
the positive (“far'”) connection of the millivoltmeter,
and the other pot cannected by wire 16 the negative
("near”} connection. A first reading is taken.
{2) The pots are now reversed leaving the same wires
attached to the pasilive and negative cennections of
the miflivoltmeter, and a secaond reading is 1aken.
(3) The formula for calculating the pot difference is:
(1st Aeading + 2nd Reading)/2.

For example, it the st Readingis -B millivoits and the
2nd Reading 15 + 10 millivolts, the pot difference is ((-8)
+ (+10))2 = +1 mv. These relatively high readings in-
dicate that the potential difference between the ground
and each pat is 9 millivolts, suggesting that the pot differ-
ence was measured in an anomalous area. However, as
long as the correct procedure is foflowed, the true pot dif-
ference is obtainable anywhere. Cnce the magnitude of
the pot difference is established, the positive and nega-
tive pats should not be interchanged during the course of
SP survey readings. An alligator clamp on the "forward™
positive pot is ample identitication, and is useful for en-
gaging and disengaging the end of the wire. The pot dif-
ference should be regularly monitored and carefully mea-
sured at each control station and tie-in point.

The Millivoitmeter-Potentiometer

Most voltmeters 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 shouid be linked to the positive or farin-
strurment connection and the stationary or rear control
station
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pot should knked 10 the negalive nearconnection (Figure
1). With the positive pot maoving "ahead”, ancmalies are
negatrve atter the traditional Carl Barus method which is
the currently accepted convention. If the negative pot is
inadvertently sent ahead, strong pasitive readings would
be anomalous.

The Reel of Wire

Wire used in SP prospecting should be streng, then, light,
flaxible, and well-insulated with a smooth surtace. De-
pending an the roughness of the terrain, thickness of un-
derbush, and straightness of the traverse ling, a 0.8 km
length of wire can be pulled off a reel to its end. Wire
shouid 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 cannection
shiould be made with a short piece of insulated wire se-
curely attached at one end to the pot electrode, and to an
altigator clamp at the other end in order to make contact
with the resl wire. With this arrangement, an SP surveyor
can pull the wire and the forward pot with one hand with-
out danger of disengagement of the pot cennectian.

Theeretically, the potential difference due to the SP
effect could be measured with the two pots several kilam-
eters aparn. Although impracticable, a longer wire is pref-
erable as mare readings can be taken with the millivolt-
meter and rear pot set up at a single controf station, and
fewer control stations are needed as discussed below.

A regl with anly 244 m (B00 f) of wire should not be
spliced onto an extra length of wire. Regardiess of how
well the wire is spiiced and insulated, it will come apart or
become entangled under most figld conditions. The time
gained from avoiding such survey delays will mare than
compensate for the cost of an appropriate length {e.0.
810 m {2000 It.} of wire.

The positive wire fram the millivoltmeter should have
an alligator clamp to attach to the reef wire, as itis gener-
ally necessary to disengage the clamp before the reel un-
winds. -

The Walkie-Talkies

Although the two SF 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 lopography {e.g. swamps,
creeks, up-hill, dawn-hill, etc ) lo the note-taker operating
the millivoltmeter, and can notify when the forward pot is
in ground contact and ready far a reading. Often, the reel
will stap, the instrument opearator will attach the millivolt-
meler at the rear contraol station wire, and then the reel will
suddenly move forward, resulting in possible gamage
The instrument operator can alse inform the forward aper-
ator of the trend of the readings, and. if “smelling” an
anomaly, to cut down the readings from, for example, 20
m intervals to 10 m or less for a preliminary detailed sur-
vey of the anomaly.

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



(2} Conducting an SP Survey

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

With 610 m (2000 f1) 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 ling
at cross line 4W._ This station is given a tentative valugof Q
mv. {2) The pot difference is recorded, and {3) SP survey

measurermnents are recorded along with pot locations and
other notes, narth and south on lines 0, 4W and BW, as
well as readings along the base line between line 0 and
line 8W. Readings should never be taken at forward pot
spacing wntervals of over 15 m (50 i), except possibly
alang the base ling In explaration for narrow vein depos-
tts, the intervals should be shonened to define the peak.
Bends in the wire of 80 degrees or sven 360-degree
loops do not affect the readings.

After line 8W has been traversed, readings are taken
along the base line to line 16W where a careful measure-
ment is taken and added te the inverse of the pat differ-
ence. Next, the second control station at BL,16W is es-
tablished. If the tentative value of the second contrgl
staton is +5 mv, then all readings taken from the second
control station set-up—along lines 12W, 16W, 20W, and

2nd
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Figure 3—An exampie of logistical details for an SP survey conducied with 610 m (2000 it} of wire (see aiso Table 1),
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the rest of the base line—are refative ta a value of +5 mv.
For example, a reading of -25 mwv gives a tentative value
for that point, or survey station, of -20 mv. All readings or
final adjusted values may be plotted on suitably scaled
maps beside the appropriate survey stations.

With only 244 m (800 ft} of wire, an SP survey con-
ducted owver the same gnd would require maore set-ups, ar
control stations (Figure 4). In such a situation the first con-
trol station is set up at 7+ Q0N on lineg D (tentative value 0
aw), and readings taken narth, and south ta the base line.
Along the base line the pot positions should be cargfully
marked for lie-in with ather contrel stations south of the
tase line. After the northern part of line 0 has been run, a
reading is 1aken at 4W,7 + 00N and the inverse of pot dif-
terence is added. After this, the rear operator traverses
over to 4W 7+ 00N where a second controt station is es-
tablished. The rest of the northern part of fine 4W, includ-
ing the base line, is surveyed and the procedure is re-
peated across the northern section of the grid to control
station 20W, 7+ 00N, Next the pots, millivoltmeter, and
rez| of wire are moved 10 20W.7 + 005, The southern sec-
tion of line 20W is traversed, tiging-in at the base line sta-

tion, Assuming the value at BL.20W had been given as
-23 mv from the control station at fine 20W,7 + 00N then, if
the reading {including pot ditlerence} fram the new con-
trol station at 20W, 74003 is + 10 mv, it follows that the
new control station is 10 mv more negative than the base
fine at line 20W— thus -32 mv. The survey is continued
eastward in the same fashion as the north sectian. Itis un-
likely that the rest of the base line he-ins will check as the
potential will have changed somewhat because of mois-
ture and temperature variations. Any discrepancies
should not produce or hide anormalies. Nevertheless, it is
obvious from the above examples that a langer wire pro-
vides better controi of background SP variations over a
larger area (2 control stations versus 12 control stations
and € tie-ins), and allows a faster and more eflicient sur-
vey to be run.

When following the normal procedure of placing the
pots an or in the ground. it i3 possible to obtain variations
of up to 110 mw due to the varying acidity and bioeiectric
activity of soils. Wet swamps tend o give positive S° va-
lues, and dry hills negative ones. In areas whare there is a
more uniform type of sail cover, the background range is
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Figure 4—An example of logistical details for an 5P survey conducted with 244 m (800 1) of wire.



much less. As an extremne example of this, a detaiied trav-
erse across a 244 m (800 ft} wide taikngs pond may give
a range in readings from +1 10 -1 mv, probably dus to
the uniform acidity of the tallings. The author observed
similar smalt vanations in the residual soils of Jamaica.
Lang (1970, p.162) stales: “Pronounced slopes. .-
sometimes introduce a tepographic effect..” Fortunately,
in Canada this potential variation of the tackground
agrees with the topegraphy. and, in ngnancmalcus areas
of swamps and hills, the SP contours carrelate to topo-
graphic teatures Thig i one reason why the tapogragphy
at each station should be noted. Ancther important rea-
sonis shown in Figure 3.

Figure 5 represents hypothetical 5P values along
ane line. In example A SP measurements occur on a
“flat” map showing no topagraphy, such that the weak
negatives oppasite the ? would narmally be ignored. Ex-
ample B shows a small rise which would explain the neg-
abve readings in terms of normal background topo-
graphic variation. However, if there is a swamp, as in
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Figure 5—Theoretical SP readings showing the effects of
topography.

example €, these weak negabtives would delinteiy be
anpmalous.

Under favourable conditions an SP survey such as
that depicted by Figure 3 could cover the area with a few
hundred readings in one or two days, traversing approxi-
mately 4 km of grid. It an SP survey detects strong ano-
malgus negatives and has also covered a lew swampy
areas, it is likely that the greatest positive and negative
values of the survey have been encouniered. As an ex-
ample, SP survey notes might read as shown in Tasle 1.

i the range of values is of the order of 250-300 my, or
more, about one thiwd of that range is probably back-
ground variation due to the varying acidity of the scils. In
this case, if the mast positive tentative value ts near + 100
mv, or near + 10 my, it should be given an adjusted value
of +50 mv and the other tentative values adjusted ac-
cordingly. For example, if the most positive tentative va-
lug is +75 my, it is adjusted to + 50 mv, and it follows that
a nermmalizer of -25 mv must be added to all the tentative
values, as in Table 1, to yield the final adusted value.

if the mast posilive tentative value is between +40
and +60 mv, no adjustment is necessary. tn most cases
the most positive value is over a swamp or low wet
ground.

in some localized anomalous areas the range from
mest positive o mast negative readings may be 150 mwv,
or less, and is probably due to a maore uniform soil cover.
In such a case, the most positive tentative vatue should
be adjusted to about +25 mv. In most circumstances,
one does not know at the time when the tirst controd sta-
tion is set-up, what anomalous conditions will occur. On
more than one accasian, the author has unknowingly set-
up a first control station over an anomaly and all the sub-
sequent readings were positive Lo 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
imterpreted. The background is the range of electrical
self-potential which is due mostly to variations in topogra-
phy or soil pH. For exampie, a final adjusted value of -50
mv on top of a hill would not necessarily be anomalous. A
value of -70 mv, or more negative, would be, In the se¢-
ond case above. with a background range of 50 mv or
less, an adjusted vaiue of -25 mv on tap of a hill would not
necessarily be anomalous. A value of -40 mv would be. It
should be stressed that over a swamp, as illustrated
above, an anomaly due 1o buried sulphides might be
much iess 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 electn-
cal survey. Below, in the section on “Alternative Field
Methods", a simpie technigue which minimizes the topo-
graphic effect is discussed.

Magnetic Storms

Solar flares produce geomagnetic disturbances which
are related to the phenomenon of the aurora borealis and
can cause magnelic storms of several days duration.
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AN EXAMPLE OF SPSURVEY NOTES FOR A SURVEY CONDUCTED WITH A

TABLE 1
REEL OF WIRE 610 METERS (2000 f£.) LONG ON A 400 fr — SPACED GRID
(see Figure 3).

Control Survey Tentative +{-25) = Final Adjusted

Station Station Reading Value {Normalizer) Value

{Millivelts)

BL, 4W - - 0 -25
BL,3W +3 +3 -22
BL.2W -8 B -33
BL,1W -12 -12 -37
8L0 -7 -7 -32
O+50N -2 -2 -27
ete. (a "quiet” area)
BL,16W +5 +5 -20

BL,16W - — +5 -20
BL,15W -25 -20 45
etc. {probably anomaious}
BL.12W -70 -85 -a¢
O+50N 44 -39 -54

The intensity and effects of magnetic starms in north-
ermn areas are enhanced near strongly magnetic iron for-
mation. During a magnetic storm, 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
eftect on the SP readings until the two pots are more than
about 100 metres apart; and increased pot separations
increase the viclence of the fluctuations. Magnetic storms
may start suddenly and last only a few minutes, or they
may last a few days. Except for short traverses, an SP
survey with a reel of wire is not 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 intluence of topagraphy on SP readings
may be interpreted and anomalies recognized, the prob-
lems can be confusing to the inexperienced operator. For
several years, the author has used a technigue which ef-
fectively inhibits the topegraphic effect and gives better
ground contacts, even an rubble and bare oulcrops.

First, two porous canvas sample bags are filled with
material which will stay wet for several hours, such as
black muck, lpam, or sawdust. Second, a pot is inserted
in each sample bag and tied on. Both pots are then in



contact with 2 medium of constant pH., ang the influence
of varying acidity is strongly attenuated. As a result, read-
ings become more uniform, the background displays a
narrower range, anpmalies in swamps are better detined.
and ancmalies on hills are less negative and less exag-
gerated. A final adjusted vaiue of +10 mv for the most
posibve value 1s adequale, and a -25 mv value may be
anomalous.

Magnetic Storm Problems

A magnelic sterm can hamper or preclude an SP survey
conducied with a reel of wire. However, by mowving both
pots at a consiant separation along a survey hne, it s
possible to overcome the eflects of 2 magnetic storm.
Orly on rarg nccasions such as in northern latiludes near
strongly magnetic iron formation, could there be any
fiuctuation with a pot separation of about 15 metres (54 ft)
or 0.

There are two alternative methods by which two op-
aratars can move acng a survey ling without the reel, but
linked together by about 20 m of wire. to allow for 13 me-
tre-spaced (50 H) readings in rugged topography. Both
methods are much faster than a survey conducted with a
reel since it is not necessary to walk back along a ljne and
reel the wire in. From the base iine the operators can sur-
vey along the longest lines, fraverse across along a lie-
line or through the bush to an adjgining line, and survey
aleng it back to the base line, and aver (o the starting sta-
tion ta tie in—simitar to magnetic surveying methods.

One method requires that the rear negative pot be
moved up o the same ground contact location on wnich
the forward positive pot was positioned. Under field sur-
vay conditions this method Is impracticable due to the dif-
ficulty of placing the rear pot an the exact ground contact
position of the forward pot, such that every station be-
comes an uncontrofled “contral station™.

& preferatile alternative for SPosurveying during
magnetic storms is the “leapfrog method” shown in Fig-
ure 6.

This method solves the problem of uncenirolled con-
trol stabons, but adds to the anthmetic computations of
the gperator taking notes since each station has 10 be
evaluated befare the next station is "read™ Both of the
methods invclve agding the inverse pot diflerence 1o
each reading

For example, the leaplrog patlern can be siarted
from an estabhshed caonirgl station on the base ling with
an asstgned tentative value of 0 mv. An examgle of typi-
cal survey noles is snown in Tabie 2.

The controf station, wilh a tentative vaive ol O mv,
reads the positive pot a8 &+ 50N. The reading 1s +5 my;
this, with a ot diflerence (P.D.) of -1 mv, the corrected
reading is +6 mv and the tentative valug is ¢ +6 = +6
mv Next, the negative pot is moved 1o 1+ 00N and reads
station 0+350N. The corrected reading s -9 my. Thus,
0+ 50N is @ mv more negative than 1 - 00N, or 1+00N is
9 mv more positive than O+ 50N, Thus 1+00N has a
transposed reading af +9 myv [see Table 2), and the ten-
tative valug at 1 ~00N is (+B) + (+9) = +15mv. The
positive pot is then moved from 0 +50M 1o 1+ 50N, Sta-
tion 1 = S0 has a tentative value of + 31 mv. The nega-
tive pot is then moved to 2 + 00N and reads 1~ 50N, if the
corrected reading is +36 mv, then the lransposed read-
ing of -36 mv means that 2 + 00N 1 36 mv more negative
than 1+ 50N and thus has a tentative value of -5 mv.

To ensure thal fesults are meaningful, it s imporant
to keep a careful record of each reading and caiculation
for later rechecking. On returning to the base line, the
readings shouid be tied-in to the control station from
which the traverse started An exact tie-in or eguivalence
of starting and finishing readings at the contrel stabion is
unlikely, but depending on the number of stations read,
one can treat the tie-in grror as one would treat correc-
tions for magnetc diurnal varnation during a magnetic
survey. For example if the tie-in reading is + 50 mv after
50 readings. then working backwards one would gistrib-
ute the discrepancy by adding -50 to the last reading, -49
tc the second last, and sg an, However, if the change in
readings at the contral statian is several hundred milii-

Base Line
450N 1+ G0N 1+50M 2+04aM
[—-—-— 151 Aeading —————~-— — Znd Aeading — —~r———— 3rd Reading — — 3~ ———4th Raading — —n
. | +5 mv “ —-10 mw ” +15 mv ” +35 mv |
ontrol
Station A 2 o é
omy T et Sy
[~} t+} =1 {+} -

Figure 5—An example of the “leapirog” method of SP surveying with a fised length of wire (see also Table 2).
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TABLE 2 | AN EXAMPLE OF SP SURVEY NOTES FOR A SURVEY CONMDUCTED USING
THE “LEAPFROG” METHOD WITH A FIXED LENGTH OF WIRE (see Figure 6).
Reading plus inverse Transposed Final
Control Survey Pot Difference Reading at Tentative Adjusted
Station  Station Pot PD.=(-1) Megative Pot Value Value
(Millivoits)

BLO 0+00 (-) - - 0
0+50N + +5+H+1)=+5 +{+6) e
1+00N {-) -10+{+1}=-9 -{-9) +15
1+50N +) +15+{+1}=+16 +{+16) +31
2+00N {-) +35+{+1})=+36 -(+36) S e

valls it is necessary o recheck calculations or resurvey
the iines.

Although faster, this alternative mathod is somewhat
complicated, requires careful arithmetic, and usually in-
volves an adjustment to bring the refative values into rea-
sonable perspective for interpretation. Despite savings in
time, it is not recommended unless one is obliged 1o 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-
sented and interpreted by using maps on which the final
adjusted values are shown along with SP line proliles, or
more preferably, SP contours of approprate intervals. it a
good background range is established, most anomalies
are welf delineated as more negative areas.

Anomalies of -450 mv, or more negative, are due to
graphite, but anomalies of -350 to -400 mv can occurin a
variety of lithoiogic or mineralized conditions. Generally,
detaileg follow-up readings along the strike of the ano-
maly can resolve some of the possibiiites.

Another situation sometimes encountered during an
SP survey is a fine of values which are more negative than
the values along the adjacent lines on each side. This
means that the anomalous SP contours run along the line
at right angles to the base line and also to the regional
strike. This condition may either be due to a loss of con-
trol, ar the presence of a cresscutting conducting body
which may contain sulphides. Loss of contral may be due
to a sudden change in pot diference, an erroneous read-
ing (value) of the control station, or location of the cantrol
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station over an anomaly. Similar to magnetic surveys. SP
surveys are belter controtled fram nonanomalous control
stations. If control stations are to be set up on the base
line, it is preferable to first survey the base line. back and
lonth if necessary, to establish reliable values. Then, if
some parts of the base ling are anomaious, these shoutd
he avoided as control stations if possible. Since slight
variations in moisture Or lemperature can change the
electrical potential of any station, it is fikely that in an ano-
malous area the change wilt 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 mainly to varia-
tions in the level of the waler table. A low water lable
produces stronger negatives than a high water table.

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

In some cases the line profiles or contours of SP va-
lues may be used to approximately indicate the direction
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 Methads").

(5) Mineral Prospecting with the SP
Method

The main procedures of the SP method are described un-
der the heading "Conducting an SP Survey”. SP pro-
specting may be conducted with a reel of wire; or, at a
constant pot separation, depending on which is more
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Figure 7—An example of an SP anomaly (arbitrary contour valugs) delaied by cross traverse lines.
convement. Normally, it is not necessary 1o cut picketed maintain some control over the relative magnitude of 5P
grid lines for prospecting, as pace-and-compass trav- values. Assuming the new control station 15 found to be
erses provide sufficient control over location of anoma- valued at -125 mv, it is possibie to do a further check per-

pendicular to \he traverse ling to estabiish the lgcation of
the anomaly peak more accurately. If there is higher
ground 1o the right and lower ground to the left, it 15 pref-
erabie to 1est the higher ground lirst by a detailed paraliel
traverse line same 5 1o 10 m from the originai survey line,
as shaown in Figure 3.

lies.

When an anomaly has been detected it should be
"peaked up”. This means that the forwara pot is moved
back along the survey line until the highest reading on
that traverse line is accurately located. This may require
moving the pot only a few centimetres along the line,

MNext, the rear pot and millivoltmeter are moved up close If a second peak of -285 mv is located to the right,
ta the anomaly, preferably at or near a surveyed station this means that the best direction was chosen, and an-
so that the new contral station can be tied-in 16 the rest of other detailed traverse line should be surveyed farther to
the survey vaiues. As an example, the peak on the survey the nght. The third peak may be only -105 mv. Thus the
line in Figure 9 ig -225 mv; since somewhers along strike strongest vaule is near -285 mv. Mext, it 1s possible to pin-
the peak could rise to a “graphite” level, it is necessary to point the SP target by "potting” along strike until the maxi-
SURFACGE 5.P. 5URVEY STATIONS S.P. LINE PAOFILE S.P. CONTOURS
S = (+ = =
Bl e . . {-}
x x * x
x x CONDUCTING
x SULPHIDE
® xBODY  x

* x 4 * - 1P -=DI|P

A B C

Figure 8—An example of dip determination using 5 data.
{A}—cross-section of a dipping suiphide body.
{B)—line profile of SP readings over {A) showing smocth gentle slope on the down-dip side and steep abrupt
slope on the up-dip side.
{C)}—contours of 5F readings over (A} showing widsr spacing inlerval down-dip and a cloger interval up-dip.
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SURVEY DETAILED FOLLOW-UF LINES

LINE

MAXIMUM

1
PEA K
— 120 my —— —r

PEAK x Ly PEAK If PEAK
=225 mv -285 mw ~105 my

|~ |

Moew

Cantrol
Saton ew
-125 mv
) P nam———

STRIKE

Figure 3—An example of detailed foflow-up surveying
used [o locate a maximum SP peak.

-

murm peak is located, probably between the ariginal tray-
erse fine and the -285 mv value for the above example.
Assuming the highest peak value is -320 my, this is where
the source of the anomaly is closest to surface. To evalu-
ate whether the anomaly can be expasad by stripping, it
is necessary to "pot” around the highest peak by taking a
dgzen or so readings over an area of about 30x30 cm? (1
fte).

If the readings around the peak vary by only 1 to 5
my within the square area, then the source of the anomaly
is probably below the water tabfe and inaccessible by or-
dinary overburden stripping. if the readings vary by 5 to
1& mv or more, the anomaly is above Lhe water table and
probably may be exposed by stripping off the ovarbur-
den with a shovel and pick, If the peak area varies by 25
o 50 mv or more, the source of the anomaly is probably
glraphfte which may, or may not, bhe above the water ta-
ble.

An alternative 1o the grid prozpecting rmethod for sur-
veying well-staked contiguous claims is the "spiderwsh”
technique itlustrated 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 for gold prospecting.
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Figure 10-—The “spiderweb"” method of SP surveying.

CONCLUSIONS

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 alse furnishes highly definite information
as to the occurrence or absence of sulphide mineraliza-
tian...With the exception of graphite there are but few in-
significant factors to lead the geophysicist astray when
interpreting the spontaneous polarization results.”

MNevertheless, because varying concentrations of
iron sulphide are common near the surface of the earth’s
crust, and are readily detected by the SP methed, there
may be a considerable number of SP anomalies which
are due to uneconcmic mineralization, Thus SP should be
combined with other prospecting methods when the na-
ture of mineralization is in doubt. Also, laboratory and
fiald research into several important aspects of the SP
method are lacking. For example, the feasibility and ef-
fectiveness of SP surveys over ice are not well estab-
lished. Other areas of possible investigation include tha
efiects of magnetic storms, the extra intensity of these
storms near rmajor iron formations, the effect of hydrother-
mal alteration on SP anomalies, improvement of the can-
vas sample-bag technique (see "Altemative Field Meth-
ods”) to eliminate potentials due to varying soil acidity,
derivation and refinement of topographic correction tech-
niques, and use of the SP method to monitor earthquakes
or atomic explosions.
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