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REPORT ON INDUCED POLARIZATION SURVEY OVER
SOUTHBANK AND EREMOPHILA NICKEL PROSPECTS

ALBERGA

Kenmore

ABSTRACT
Induced polarization surveys were carried out
to test two nickel prospects on the Kenmore 1:63,360 sheet.
These prospects, Southbank and Eremophila had been
mapped during the geological survey of this area as con-

taining ultra-basic rock.

Both prospects have low resistivity zones, which
are related to serpentinite.

One of them, Eremophila, exhibits frequency effects
of an order suggesting sulphide material within the low

resistivity zone. Diamond drilling is recommended to
test this anomalous zone.

INTRODUCTION

The Metallic Minerals Section in March, 1971 requested the Exploration
Geophysics Section to carry out an induced polarization survey over two prospects
(areas known to contain ultrabasic rock with associated nickel content), found
during a geological survey of the Kenmore 1:63,360 sheet area.

The geophysical survey was carried out in April and May, 1971 over the
two prospects, Southbank located near the southern bank of the Marryat River
and Eremophila three miles southeast of Southbank. (Plan 71-385).

Sampies taken from trenches on these prospects had assayed 4000 and

2500 parts per million nickel respectively. .
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GEOLOGY -

For a detdiled geological description of the area, reference should
be made to the progress reports preﬁared by Barnes, Pain and Comor, who have
mapped the two areas. ("Progress Report Nickel Exploration" in preparation).

Southbank prospect contains twb outcrops of ultrabasic rocks some
2400 feet apart as shown in Drawing No.f711§g§; These exhibit silicified cappings
over serpentinite. This is considered to have originated aS'ulfraBégié intrusions
into the sedimentary.sequence with subsequent metamorphism, folding, shearing-
and serpentinisatioh. The serpentinites are generally asso¢iated with.quartzites
and amphibolites.

Eremophila prospect situated three miles southeast of the southbank
prospect is similar in geological composition to Southbank, but stands out as
a ridge approximately one mile long about twenty five feet aBove the plain
and has basic granulite and quartz feldspar outcrops adjacent to the serpentinite
(Drawing No. 71-385). ‘
| PREVIOUS GEOPHYSICAL WORK

Thé Kenmore 1:63,360 sheet was included in the aeromagnetic and
scintillometric survey by the Bureau of Mineral Resources in 1967. Aeromagnetic
maps have been prepared and are in the final drafting stages.

In August - October, 1970 a ground magnetic survey was carried out
over the Southbank prospects as part of a larger scale survey over most of
the known ultra-basic occurrences in this region. |

Results of this survey indicated continuity between the two known
serpentinite occurrences and further ultra-basic material was postulated to

occur to the south under cover.

During the magnetic survey one magnetometer traverse was made across
the Eremophila outcrop. This traverse, which crosses the outcrop at approximately
OOW on line 1600W of the induced polatrization survey grid indicated a magnetic

high across the outcrop and a similar high to the east.
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METHOD USED

Lines were traversed with induced polarization equipment using a
200ft. dipole - dipoie configuration with dipole separations from n = 2 to
n =5 to give a depth of penetration .of down to five hundred feet. Steel stakes
were used fer both receiver and transmitter electrodes,zand frequences of 3.0
Hertz and 0.3 HertZ'Were employéd.

A Geoscience 3 K;V:A.-variable frequency square wave generator was
used as a transmitter for both areas. A receiver which was designed and
constructed in the workshops of the Exploration Geophysics Seéction was used
in the Southbank area and a Geoscience I.P. ié;eiver was used in the Eremophila
area .as the former receiver bécame unserviceable at the start of the Eremosbﬁila
work.

The .induced polarization receiver used at Eremophilavhas greater.response.
to high frequencies and is .therefore affected by harmonics of the low frequency
square wave éenerator more than the receiver constructed in.the geophysics workshop.

Since inductive coupling is proportional to.the frequency raised to
the 1% power, the frequency effects measured with this meter, are somewhat
higher than in the receiver employed at Southbank. -

Aﬁomélieg'are still éetectable by comparing ffequency effecys in diff-
erent areas with similar resiétivity values and dipole spacings.

| SURVEYING

S.C. Wills of the Survey Section established grids at eéch éf these
prdspects.

At Southbank the grid was tied to the one used for-the magnetic_survey
its origin being located at 10,000 E. én line 115 of the old grid.

Lines established at OON, 400N, 800N, 1600N, 2400N, and 3200N were

pegged at 200 feet intervals from 1600E to 4000W.

Lines 4000N, 4800N, 5600N, 6400N and 6800N were pegged from 2000E to

20000 gee drawing No. 71-563.
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At Eremophila the grid base line was positioned from aerial
photogiaphs to follow the line of outcrop.

Lines were then.established at OON, 800N, 1600N, 2400N, 3200N, 4000N
and 4400N. These were pegged at 200 feet intervals f;om 2000E to~2006W. See
drawing No. 71-568.

Additional lines were added by field assistants of the Metallic Minerals

Section at 1200N and 3600N to increase the Induced Polarization cover.

RESULTS

' SOUTHBANK - PROSPECT

Plan No. 71-563 shows the survey grid and the original magnetic survey

~grid in this area.

Marked on this plan are the interpreted ultra-basic zones as determined
from the magnetic survey and low resistivity zones, possibly assoicated with
ultra-basic rocks, from the Induced Polarization information.

Contours of Apparent Resistivity, Frequency Effect and Metal Eactor
for lines 0ON to 6800N are shown in Plans 71-564/1 to 71-574/1.

Resistivity results from the area north of 3200N and west of'OOE show
a zone of low apparent resistivity material (less than ZOiohm-metres)é which
links two known outcrops of ultra-basic material (Drawing 71-563).

Thé low resitivity is probably due to serpentinite, which is
conductive due to extensive hydration.

No consistent frequency effect anomalies are associated with this

- zone, the highest reading being 1.6% associated with one point only.

" Frequency effects elsewhere are less than 1%, which suggests that there

is little sulphide within this area.
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In the area north of 3200N and east of OOE, apparent resistivities
below 60 ohm-metres are found, which may be associated with weathered ultra-
basic material. On line 5600N and 4800N values less thaﬂ'ZOfohm—metres have
been found, which could indicate some serpentinite.- No magnetic anomalies of
the: type associated with ulttra-basic rocks were found in this zone, although
such anomalies are found north and south of it.

Frequency effects measured less than 2% throughout this low
resistivity zonhe.

On line 3200N between 2W and 8W there is a resistivityilow (less
than 100 ohm;metres) with a frequency effect of 1.6% associated with it.

This lies within the zone interpreted from magnetic reading as ultra-basic,
but thelresistivitf‘value is higher than that usually associated with
serpentinite.

W

South of line 3200N, west of 1000 two small:zones of low resistivity

(100 ohm-metres or less) exis& in a background of 200 ohm-metre values.

These are . just outside of the area inte;pre%ed magnetically as ultra-basic.

The low between 3200N and 2400N could be due to damp conditions beneath

‘fairly deep cover as frequency effects associated with it are particularly sméll.‘

The zone between!600N and 800N appears to be associated with material
weathered to greater depth, but frequency effects of 1% near surface decrease
with depth of current penetration suggesting there is little associated
- sulphide.

South_of-line 2400N east of 400W the values within the low
resis£ivity zone are between 200 and 400 ohm-metres in a background of 1000°
ohm-metre material. This area is within the area interpreted from magnetic
results as ultra-basic, but the relatively high resistance values are above
those usually associated with serpentinite.

Frequency effects of about. 1.5% are associated with the low

resistivity zone near its edges possibly due to the magnetite content of the



rocks.

E
Between 600W and 1000% on line OON there is a frequency effect
anomaly increasing. from 1.7% near the surface to 2.7% at depth. The high
resistivity (greater than 1000 ohm-metres) of the rock material, however,

reduces the possibility of any economic level of sulphide.

"EREMOPHILA PROSPECT .
Plan,71-586'shows the location of the induced polarization anomalies
and the low resistivity zones relative to the sufﬁ%ypd grid.
Contours of apparent resistivity, frequency effect,'and metal
factor for each line traversed, are shown in plans numbered 71-575/1 to
: 714583/1. -

The low resistivity zone seems to commence near line OON where vilues
of less than seventy ohm-metres with a minimum of fifty ohm—metres are
correlated with values of less than fifteeﬁ ohm-metres on the,moré’northerly
lines. |

Above line 2000N the low resistivity zone has two branches, which.
persist up to line 3600N.

‘A third low resistivity zone on line 4000N with a return to two.zones
displaced to the west on line 4400N suggests the presence of’é shear crossing'
the area between lines 3600N and 4000N.

Some gelogical evidence of sheared rock Qas found between lines
- 3600N and 4000N between approximately 600W t0.c800W=

The low resistivity is thought to be due to serpentinised ultra-
basic rock material extending to less than 300 feet.

‘Frequéncy.effect aﬁomalies greate% than S%,are associated with the
westerh branch of the low resistivity zone on lines 1200N, 1600N and 4000N..
Theitr source appears to be approximately at the base of the low resistivity

zone suggesting sulphide at the contact between the serpentinite and unweathered

ultra-basic rock.
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CONCLUSIONS AND' RECOMMENDATIONS

"Southbank'Prosppct :

Resistivity measurements have outlined lower .resistmBce zones
within the area.

Frequency effects associated with these are small. but tﬂere is
some possibility of minor.sulphide“OccurrenCes associated with ultra-basic
material. |

As deep geochemical sampling.was pianned}‘shillow targets were proposed

.....

information in the course of the geochemical investigationms.

The sites for these holes are listed hereunder in order of priority:-

Hole No. Position . Anomaly to be investigated

SBM, ~ 1500W on 5600N 1.4% F.E. an anomaly in less than 20. ohm-metre
zone. - -

SBM,, - ..1100W on 6800N Low resistivity -zone near pit where sample

containing 3% nickel was obtained.
ng ‘

-‘SB_‘M3 : ’QOOE.on'4800N ‘ 1.8%vF;E; anomaly in less than 60 ohm-metre
| | zone.
SBM, ‘700E on 6400N 2%“F;E.'anomaly near surface in less than 60
| ohm-metre zone.
SBM5 ~ 100E on 800N Wé@kﬁF;E;uanomaly.on edgg{of_resistivity zone

~ (less than 200 ohm-metres).
SBM ~ 700W on OON ~1.7% F.E. near surface shear on edge of resis-

tivity zone (less than 200 ohm-metres).

.SEM : 3100W on 800N Weak F.E. -anomaly in resistivity low zone (less

than 400 ohm-metres).
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SMB ~ 900W. on 4000N. In less.than 20. ohm-metre zonhe near shear
(interpreted from magnetics).
SMB 300E on 400N 2% F.E. anomaly in less than 200 ohm-metre zone.

9
SMB 00E to 4800N Weak F.E. anomaly on edge of 60 ohm-metre zone.

10
Diamond drilling cannot be recommended on I.P. information alone
as frequency effects are small, indicating that sulphide concentration is low,
and the low resistivity zones are probably due to serpentinite.

However if high nickel values are assayed in the deep geochemical

sampling programme the I'p. information may be ofiuse in selecting a site.

‘Eremophila Prospect

Resistivity: measurements delineate twd low resistivity zones, which
tend to merge at the'southefn end of the grid, and are possibly sheared in
the northern end.

The resisitivity values in the zones are generally less than 20. ohm-
metres and are probably due to the forhation of the serpentinite. At the south-
ern end of the grid, the resistivity values are greater than 20. ohm-metres,
suggesting that serpentinite is not present.’ |

Three high order frequency effect anomalies are assoCiated with:
these zones on 1ineS”1200N;'1600N and 4400N, They are all situatéd‘at depth;
immediately below the serpentinite and suggest that sulphide mineralisation
may be present. |

A deeper geochemical sampling programme has been initiated to test
for nickel mineralisation, to extend geological knowledge and to:help to
indicate the.cause of the I;P: anomalies. The depths of these holes which
are to be drilled will not be sufficient to penetrate to' the main Induced

Polarization anomaly, but the Induced Polarization information has been used

in sighting the drill holes.
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Hole No. Position

EM1

EM3

EM4

EMS

EM6

EM7

900W on 3600N

300E on 1200N

SO00W on 4400N

900E on 3600N
"'100W on 2400N

_.1100W on 3600N

-9-

Anomaly to:be investigated
2.7% F.E, near surface, at edge of low.resistivity

zone, near possible shear.

. 3.4% F.E. near surface within low resistivity.zone.

2.9% F.E. near surface.on edge of low resistivity

zZone.

. 3.0% F.E. near surface in low resistivity zone.

2.5% F.E. near surface in low resistivity zone.

Edge of low resistivity zone near assumed shear.

It is recommended that diamond drilling be used to'test the source

of the high order freqUency-effect anomalies occurring at depth:below the

interpreted serpentinite:bodies.

. The most intense anomaly is positioned below 200E - 400E on line

~.1200N and it is recommended that this anomaly be tested first.

A suitable site would be at 100W on line 1200N declined at,60°E'to

a depth of 500 feet.

* If mineralization is intersected in this hole, it is recommended

that further .drilling be carried.out.to:test other anomalies in the area.

Possible sites for these would be:-

a'

To intersect 8.9% F.E. anomaly below 400W on line 4400N.

This would test for mineralisation at the northern end of the zone. Sited

at 800W on line 4400N declined at 60°E to a depth: of 500 feet.

. To intersect 12.0% F.E. anomaly below 400E on 1600N. This is correlatable

with anomaly to be tested in the first hole and 400 feet north of it. To

be collared at 100E on 1600N declined at 60°E to a depth.of 500 feet.

To test a weaker F.E. anomaly on'Westerh zone ¢f interpreted serpentinite.
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To be collared at 800E on line 3600N declined at 60%Wito a dvepth of

" 500. feet.:

B3
: - ~'B.J. TAYLOR - -
" BJT:MFV " 'SENIOR TECHNICAL OFFICER

:23rd July, 1971 " 'EXPLORATION GEOPHYSICS: SECTION. -
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