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Magnetic and self potential results imply a northwest strike for
structures and fracture systems (probably including quartz) and
this may be contrasted against an apparent regional north-south
trend for the host rocks.

A trial survey around the Portland Mine north of Gladstone in NE
Tasmania using m('agnetic, self potential and resistivity methods
has suggested that all three techniques respond to changes in
lithology and perhaps quartz-related mineralisation. It is· not
yet clea~ how substantive the correlation may be~

The magnetic survey, supported by susceptibility measurements,
has demonstrated that the Mathinna Beds host unit is slightly
and variably magnetic~ The variation is sufficient to map gross
unit or structural changes. Spike anomalies appear to be related
to localised iron Qxide concentrations in the sailor upper
weathered zone and perhaps reflect significant fracture
(:irculation. A direct relationship between such zones and quartz
venation is i.nfel'~r~e.?d. In the r-egion immediat:ely west of the mine
there is an unambiguous correlation between magnetic spikes and
quar-tz-beal-ing zones" Definition depc-<nds on high densit.y
observation coverage~
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Resistivity pro'files are more ambiguous and the issues raised
are unresolvedu There is a broad inverse correlation with the
magnetics enabling suggestions to be made concerning lithology.
Sandy siltstones are less magnetic and more resistive than the
dark mLld5tone5~ It is less certain whether the local induration
of some fine sandstones about the mineralised veins has been
resolved.

Further use of these methods is certainly justified - especially
magnetics and self potential - on the basis of these trials, but
only the magnetics is likely to prove a stand alone tool in this
environment. The supporting value of self potential is evident
but the value of resistivity Dr other electrical methods has yet
to bf2 established. It is conceivable that SLICh methods may
permi t sep",,"at i on o·f indurated or' ",1 tf~red roc k vol umes and allow
some rating of vein systems which may be prove to be ubiquitous
upon detailed magnetic survey.
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INTRODUCTION

The Portland Mine is located 7 kilometres NE of Gladstone at
apprm,imately 588 800 mE, 5470 300 mN. It is situated in flat­
lying country which has been partly developed for agriculture.
The evidence of mining in the early par-t of this century and the
latter part of the last centu,·y remains; several trenches, a
tailings dump, several sand slur-ry piles, some timber frame
foundations and, until recently, a shaft.

The mine was worked for gold. It appears that free gold in
quartz was recovered but gold combined in sulphides ( galena,
sphalerite and arsenopyrite) was not. These minerals can be seen
in quartz fragments.

Pl ••ceco Australia Pty Ltd is exploring the region around
Gladstone and assessing its gold potential. The critical
exploration problem for gold seekers in NE Tasmania is how to do
this effectively. Geophysics has been little applied to this
problem and strLtctural understanding of the host rocks is made
virtually impossible by their poor outcrop. Leaman (1974>
trialled several methods on the Lefroy goldfield and showed that
it was possible to trace vein systems with thermal and
piezoelectric methods in some situations. Self potential methods
also appeared useful but resistivity results were inconclusive.
The overall results were encouraging but have never been tested
with more extensive surveys either by explorers or researchers.

The absence of topographic, vegetation and cultural problems
about the Portland Mine, and its ease of access, led to its
selection for a geophysical test survey. The survey was
organised with two objectives; to evaluate several methods and
obtain either some indication of response from a mineralised
locality or a structural outline. Success with the latter would
mean that general structural evaluation might be possible
irrespective of the exposure of the host rocks.

Simple, direct and inexpensive methods were chosen since there
was little point in attempting sophisticated approaches in the
absence of adequate tests of any methods. Self potential and
resistivity methods had been shown previously to yield results
(Leaman, 1974) bLlt magnetics h••d not. This was ascribed to use
of flm,gate rathel" than pr·oton magnetometry. Magneti.cs was added
to the programme in order to evaluate variations in Mathinna
Beds and assess its value in airborne use.

A grid was laid out with a N-S base line and E-W grid lines i~

order to facilitate a soil sampling programme. Various lines
were used for the geophysical tests but a large scale systematic
coverage was not attempted. The grid and its relationship to the
Portland Mine is shown in Figure 1.
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SURVEY RESUL.TS

I~AGNETICS

Obse~vations we~e made with a p~oton magnetomete~ at 2.5 m
inte~vals along the base line and lines 150, 200, 225, 250, 275,
300 and 350N. Loops we~e closed and adjusted. Since wo~k was
sp~ead ove~ seve~al days di u~nal ti es and co~~ections wer"e al so
made. The data, as p~esented in Table 1, is fUlly corrected fo~

these facto~s. Observations we~e found rep~oducible within 2 nT.

Profiles f'J~ the lines, or" part lines, obse~ved are p~esented in
Fj,gures 2, 5, 8, 11, 13, 1.5, 17 a.nd 1.9. These are summarised in
Figu"e 22. The profiles j.llu!st~ate several important featu~es;

the Mathinna Beds a~e not blandly non magnetic, there a~e both
local and ~egional anomalies, and the~e a~e extremely spiky
local ~esponses. P~ofiles along the base line and 250N (Figures
2 and 13) show that the,-e a~e featu~es with wavelengths in
excess of 150 m while line 350N (Figu~e 19) demonst~ates

featu~es with a wavelenght of 50 to 100m. All lines show
isolated o~ g~ouped spike anomalies with wavelengths of 5 to 20
m and ve~y high amplitLlde compa~ed to the othe~ feattJr·es. The.
observational noise, o~ su~face noise, envelope is about 3 nT
wide and easily ~emoved.

P~ofile 225N (Figu~e 11) is eNceptional and some of the ~esponse

can be di~ectly related to i~on objects near the. old shaft. This
is not the case elsewhere CI"d even on this line most of the
effect is geological.

The slightly subdued spikes on line 250N (at lOBE in Figure 13)
we~e tested by eNcavation. Susceptibility measu~ements showed.
that i~on oNide concent~ations at the base of the grey top'soil
ho~izon at about 200 mm were distinctly magnetic and could well
account fo~ part of the ~esponses. No qua~tz was found at this
location although the excavation was limited. Nea~ the
i nt.e,·sect i on of 1 i nes 225N and 250N and· the base 1i ne quartz is
evi dent in the soi 1 and i n weathe~ed ,-ock at depths of 1ess than
200 mm. Stronger spikes may be observed on these lines at this
location (Figures 2, 11, 13) and the association seems
definitive even though the qua~tz itself does not cont~ibute to
the reSpOnSE'M

A contou~ed map of the magnetic field has been p~oduced by
smoothing the noise evident in the profiles and ~emoving the
spikes (see Figu~e 25). The subtlety of the gross responses is
evident in this plot since the contou~ inte~val is only double
the noise envelope. A distinct NW t~end is evident. The
locations of the various spike anomalies have also been shown in
thi,s diag~am. They have been given some NW extension, partly as
a reflection of g~oss t~ends and pa~tly because this trend can
be demon,strated in several pl aces whe~e the gri dis adequatel y
confined. Comparison of Figu~es 1 and 25 show that there is a
marked cor~elation with old trenches, and 'their alignment, and
the features of the magnetic field. Many sourcing features may



Susceptibility measurements were made of more than 100 samples
from the mine dump, various soil profiles and isolated rock
fragments within the soil.
These measurements confirmed a range of magnetic properties for
the Mathinna Beds host units. White/buff micaceous siltstones
and fine sandstones generally yielded values less than 0.0001 81
while the indurated grey quartzites were even less magnetic. The
blue grey mudstones and shales contrasted significantly with a
range of values up to 0.0006 81 with typical values of 0.0003 or
0.OQ04 81. It should be noted that there is considerable overlap
within the lower ranges, probably as a function of weathering.
80me extreme contrasts may also exist within the soil profile.
Where r"eddish· iron-stained B horizons are present values of
0.0004 81 were observed. These effects tend to be localised and
restricted to thin bands within the soil profile.

have been more obvious in 1890.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

n.('-
uV'J

Note that all magnetic
level of 61535 nT and
diagrams. The edges of
lines to this base level.

895006

3

profiles have been plotted using a base
this value should be added to the
real data are marked by near vertical



The horizontal line segment on the le"Ft side of some plots
represents the zero level for the particular data set.

All responses are subtle with a total range of 40 mV. This may
reflect the saturation conditions at the site during the survey.
All results were reproducible within 2 to 4 mV and were
cOI'rected by loop closu"e tests between sessi ons. The results
tabulated in Table 2 are corrected for day and loop variations.

The profiles shown in Figures 3, 4, 6, 9, 14, 18 and 20 and
summarised in ,Figure 21 were derived from observations at 10 m
intervals along various grid lines. The coverage is not
e"haustive. All values were referred to a fi"ed base point at
250N, 100E in the centre of the grid a little east of the mine.
Few obvi ous patterns are recogni sabl e in Fi gure 21, al though
FigLu'"e 3 is more suggestive, perhaps reflecting the orientation
of the traverses.

An attempt to contoL\r the potentials (Figure 26) do,,,,s, however,
show a NW trend pattern with positive responses offset from the
more positive magnetics responses (see Figure 25). The strong
point anomalies, major negative gradients and comparable
features correlate with many magnetically spiky zones. It will
also be noted that the pattern and overall character in the
region of the Portland Mines is distinctive. It is not clear how
much this change from the regional character evident in the east
of the surveyed area reflects the geology and how much the
development of the mine.
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The profiles do not e>:tend the full length of some lines and the
negative tail on the left end of several plots represents no
data.

Typical i"esistivity values were of the order of 170 ohm-m and
i"epr-foJsent a Schl umber·ger penetrati on of 150 m or a depth
equivalent of perhaps 40 m. The array was designed to ensure an
effective penetration of at least 25 m in order to assess rock
conditions at the depth mined.

The profile along 275N is e>:ceptional, as comparison shows in
Figure 23. Other lines show peak responses in the vicinity of
the mine. The abrupt spike on line 200N may reflect geological
conditions i.e., induration, or electrode placement in the
tailings dump, and should not be stressed in any interpretation
at this stage. No other electrode problems were e>:perienced or
suspected within the survey.

Four lines were traversed in ideal electrical conditions; 175N,
200N, 225N and 275N. The results are presented in Figures 7, 10,
12 and 16 with a summation in Figure 23. A Schlumberger sounding
was also observed along the base line with centre point at 200N
(Figure 24). A gradient array was used for the traverses with a
current electrode separation of 400 m and a potential electrode
separation of 20 m.

a base
of the

allow
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of traverse resistiviti~s should be adjusted by
110 ohm-m. Peak values on line 200N are thus
200 ohm-m. The base shift was applied to

of the profile scale.

The plots
value of
order of
E!xpansi on
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RESISTIVITY

The sounding (Figure 24) was used to check that the array size
would prove adequate for the objective stated. It has also been
interpi"eted to suggest a surface resistivity of 300 ohm-m and a
relatively thin weatherlng profile. The water table was high at
the time of survey and does not appear to greatly affect the
sounding. A change in resistivity to lower values is inferred at

.abclut 300 mm and thi sis probabl y the water tabl e. Resisti vi ties
of 40 and 25 ohm-m are evident to depths of 600 mm and 3 m
re$,pectively. From .;, to 30 m the resistivity is of the order of
140 ohm-m, as evident on much of profile 275N, and probably
reflects either extended weathering or a change in lithology.
Below 30 m the resistivity exceeds 280 ohm-m. These results show
that the traverses have tested only the upper 30 m of section.
Further soundings east of the base line would be required to
confirm the apparent abnormality of lines 175, 200 and 225 N.
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DISCUSSION

Several possible associations have been alluded to in the
presentation of the results. These include the clear implication
that magnetic spikes can be correlated with quartz-bearing zones
and the relationship between potential cells and such features.
Ther'e is also a possibility that increased resistivity reflects
induration, mineralisation or pronounced quartz veining although
the resistivity association is less obvious and certainly more
ambiguous (below).

Although records describingtthe Portland Mine are sparse and not
detailed Twelvetrees (1915Y notes that drives headed at 320
de(~rees. This is consistent with shaft position, tailings pile,
probable location of original outcrops on a small rise west of
the shaft, and long trenches (see Figure 1). Mineralised quartz
can be observed in the soil and weathered rock of this area near
the shaft and the spikiness of the magnetics is unambiguously
associated with it (see line 250N, Figure 13). In the region
immediately west of the shaft the NW trend can be confirmed from
these observations si,nce many grid posi.tions are close together.
The gross and fine trends observable in the present, rather
limited magnetic data are wholly consistent with about 320
degrees magnetic: and it must be presumed t,hat the magnetics has
resol ved the grai n of mi neraJ. i sati on, quar-tz or fracture system
controlling these. This trend has been marked on the direction
a~rows of Figure 25.

One profile was modelled in order to assess the contribution of
lithology to the observed magnetic field. The result is shown in
Figure 28. The small broad scale variations in the magnetic
f i el d can be wholl y accounted for usi ng the observed
susceptibilities and it is clear that only very small parts of
the section are wholly non magnetic and that these are
restricted to the western end - an extension of the siliceous
zone in the mine, using 320 degrees. The other lithologies
alternate with thicknesses of 50 to 100 metres at least and
establish the broad trend along this profile. The profile has
been modified and may be compared with Figure 17. The reference
profile used in the structural model was derived from the
observed profile by continuation to a height of 5 m above ground
level. This was done to remove some of the eNtreme spikiness and
provide some integration of the spiky zone. The process does not
modify in any significant way the general background character
of the profile.
The continued spiky zone has also been modelled using contrast
values implied by measurements from the soil zone around quartz
veins. It is clea~ that these very local concentrations of iron
oxides can, in association with the gross lithologic changes,
account for all observed features. The quartz itself does not
contribute to the result other, perhaps, that to aid fracturing
and water passage. If this is the case then the magnetic method
is able not only to suggest general litho-structure texture
within the Mathinna Beds as a whole but also to identify those
narr"ow zones in which quartz or intense fracturing is presen,t.

"
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There are few definitive correlations between magnetic features
,,,,nd SP anomal i es when seen in prof i Ie for'm but the pi an
relationship is persuasive. The voltage cells can be related to
the fracture systems implied in the magnetic data based on the
anchoring correlation near the mine. Additionally the SP voltage
cells are dominant near the mine. The voltage cells Can be
related to the quartz-bearing fracture sYstems and this
correlation is suggested on lines 200N and 250N but not
unambiguously. Leaman (1974) noted the same problems and the
IJhosted association and also recorded that low self potentials
are associated with veins. This would appear to be the case at
Portland Mine presuming the magnetic spikes do indeed reflect
these features universally.

As at Lefroy (Leaman, 19741, the resistivity method is less
conclusive and more ambiguous. The array used here has permitted
a deeper view and there is a crude inverse relationship with the
magnetic data in gross terms. There is no certain detailed
relationship which could reflect vein systems although, as noted
above, the increase in resistivity near the mine may reflect the
local induration or increase in quartz content. The pattern is
confused by the change i. n overall 1 i thol ogy eastwar'd and no
'specific conclusions can be drawn on the basis elf the present
data.
The overall pattern of results indicates that the more magnetic
blue-grey mudstones are more conductive than the silty or sandy
units blJt as magnetic spikes and some voltage cells are to be
found i ndependentl y of gross Ii thol ogi c change thi s information
does not appear particularly useful in an exploration senSe.
Comparison of Figul'~es 22· and 23 does suggest, however, that most
fl-actul"e/vei n systems are in the more competent sandy or
indurated units. It. is not cl<?ar whether this association is
incidental, controlling or generic.

Several diagr'ams have been included where the profiles have been
superimposed; magnetics (Figure 22), SP (21), resistivity (23).
This style of presentation stresses any abnormalities.
Inspection shows that lines 250 and 350 are distinctive if the
distracting effects of the spikes is ignored. Other major vein
systems are implied. 275N also has unusual resistivity
r'esponses. SP anomalies are much less systematic when seen in
E-W profiles but the distinctiveness of the mine area is evident
in the N-S profiles observed (Figure 41. A comparable feature
Can be seen at 100E on 150N and this turns out to be the spiky
anomalous region magnetically.

The magnetic data have also been assessed for regional
resolution given the range of properties now established within
the Mathinna Beds. The results of continuation tests are shown
in Figure 27. Line 300N was selected for this test. The data Was
I:ontinued to' heights of 5, 20 and 60 10 above ground. The Figure
allows some comparative estimation of the depth of anomalies
observed on oth~r lines and shows how spikes may integrate into
a single feature at depths of 5 or 10 m. The test also shows
that only broad scale unit changes will be mapped at a height of
60 m ,:IS mi.ght bf.i1 ~med in an aeri.al survey. This line does not
inclUde these. .
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CONCLUSIONS

aroe
any

be

survey essentially supports the early work of Leaman
respect of sel·F potential and resistivity applications

or quartz exploration in NE Tasmania. It significantly
it in respect of magnetics. This is important since the

method is perhaps the simple!st, cheapest, most reliable
reproducible of all geophysical methods.

Self potential methods
supporting evidence for
Voltage cells appear to
vei, n systems.

The materie,ls of the regiom are subtly and variably magnetic and
it is pos,;ible to map units and trends by magnetic methods.
Although the precise origin of the association is unclear the
method is also able to locate quartz-bearing zones. These induce
some weathering transfer changes and sizeable spike anomalies.
Contint.lation tests show that changes induced by lithologic
changes I:OLII d be mapped by aeri al methods at a hei ght of
approximately 60 m. No evidence of vein accumulations would be
retained at this height and aerial methods must be used to
identify abnormal trends.

Although the test surveys were of limited scope
important conclusions can be drawn. The implication
association and result may be the subject of argument
evidence o·F direct carTelation cannot be ignored.

This test
(1974) in
to gold
e>:tends
magnetic
and most
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The results of resistivity
may be that this method
accumulation of quartz veins

traversing are not conclusive but
has also integrated the effect of
01"' induration about some of them.

it
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The l"'esLl1 ts are encouragi ng and consi stent wi th earl i er work and
there is no reason why the Mathinna Beds should not be usefu1ly
explored with these very simple methods.

The present test survey has demonstrated a need for data
redundancy in any future survey. SP and ground magnetics should
be based on a 10 to 15 m grid with observations at 5 and :2 m
respect i vel y wherever" fi rst order traversi ng at separati on not
gr(;',!ater than the 25 to 50 m grid or 2 and 10 m spaCings used
her"e.
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lithologically controlled.

or appeared to
Re5ponses are

respond, to the
structurally or

I
I

•



I
I

011 89!J012

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

9

RECOMMENDATIONS

1. Some of the conc:lusions of this study can be tested and
reviewed by trenchi,,,). This should be done. It may then be
possible to appraise the relative merit of the resistivity
results and the origin of the SP and magnetic responses.

2. Should the results be supported by trenching, and a
particular method coupling then seen to be viable, then
extensive surveys within areas of known mineralisation or beyond
them can be cot,sidered. They should be spec:i-fied with redundancy
of observation as suggested in Conclusions.

3. Detailed surveys should emphasize magnetics since it is clear
that this method might well stand alone for both structural­
stratigraphic and direct vein exploration applications. It can
clearly function in the first mentioned applicat.ion although the
latter should be established after test trenc:hing.

4. Aeromagnetic sur·veys are feasible in these rock types and
should be considered for regional exploration.
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TABLE 1

r-IAGI\II:::TIC DATA



I O'i3 8950 /14

I
B>B,PLMGOOE

I PORTLAND MINE MAGNETICS BASE LINE
2.5 161

600.0 598.0 598.0 598.0 600.0 599.0 599.0

I 599.0 600.0 600.0 599.0 600.0 597.0 .597.0
598.0 598.0 599.0 596.0 596.0 595.0 596.0
596.0 593.0 596.0 596.0 596.0 597.0 596.0

I
591.0 591.0 590.0 590.0 590.0 589.0. 588.0
589.0 588.0 584.0 586.0 ;;83.0 581.0 583.0
:584.0 585.0 580.0 580.0 590.0 585.0, 581.0
579.0 580.0 579.0 580.0 581.0 583.0 585.0

I 588.0 583.0 579.0 579.0 582.0 580.0 579.0
583.0 579.0 578.0 580.0 584.0 584.0 580.0
581.0 594.0 578.0 577.0 577.0 581.0 587.0

I
579.0 576.0 576.0 577.0 578.0 577.0 577.0
579.0 582.0 578.0 579.0 578.0 576.0 578.0
576.0 577.0 577.0 577.0 578.0 576.0 578.0

I
579.0 579.0 581.0 580.0 580.0 581.0 580.0
578.0 580.0 579.0 577.0 578.0 579.0 578.0
577.0 579.0 578.0 576.0 578.0 576.0 578.0
581.0 578.0 578.0 582.0 582.0 582.0 583.0

I 580.0 581.0 582.0 579.0 581.0 580.0 580.0
581.0 580.0 577.0 577.0 580.0 579.0 577.0
575.0 572.0 580.0 583.0 583.0 579.0 582.0

I
584.0 582.0 583.0 581.0 582.0 582.0 584.0
582.0 583.0 582.0 580.0 582.0 580.0 583.0
582.0

B,PLMG200N

I PORTLAND MINE MAGNETICS 200N
2.5 121

535.0 535.0 535.0 535.0 535.0 535.0 535.0

I 535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0

I
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 580.0 577.0
578.0 579.0 576.0 578.0 578576.0 577.0 580.0
578.0 577.0 577.0 579.0 577.0 578.0 578.0

I 581.0 581.0 580.0 586.0 587.0 535.0 570.0
574.0 583.0 581.0 582.0 584.0 584.0 583.0
581.0 584.0 5£-l1. 0 585.0 584.0 587.0 588.0

I
588.0 584.0 580.0 588.0 586.0 585.0 587.0
589.0 588.0 588.0 584.0 584.0 585.0 580.0
574.0 601.0 590.0 591.0 586.0 584.0 583.0
581.0 581.0 584.0 582.0 584.0 585.0 584.0

I 585.0 587.0 584.0 586.0 583.0 585.0 586.0
584.0 585.0 586.0 585.0 586.0 584.0 586.0
584.0 587.0

I
I
I
I

•



I 044
8950,15

I
B:PLMG250N

I PORTLAND MINE MAGNETICS 250N
2.5 121

535.0 535~O 535.0 535.0 535.0 535.0 535.0

I
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535 .. 0 535.0 535.0 535.0 535.0 535.0

I 535.0 535.0 535.0 535.0 576.0 575.0 581.0
605.0 622 .. 0 576.0 595.0 603.0 584.0 581.0
576.0 574.0 570.0 576.0 578.0 586.0 583.0

I 581.0 582.0 582.0 583.0 583.0 587.0 590.0
590.0 588.0 586.0 589.0 591.0 592.0 600.0
597.0 596.0 594.0 597.0 597.0 597.0 596.0

I
601.0 607.0 603.0 604.0 600.0 604.0 612.0
596.0 593.0 591.0 594.0 590.0 588.0 587.0
590.0 587.0 586.0 584.0 585.0 586.0 585.0
583.0 584.0 585.0 586.0 588.0 587.0 583.0

I 588.0 587.0 588.0 588.0 587.0 585.0 589.0
586.0 590.0 591.0 585,,0 584.0 584.0 585.0
586.0 584.0

I B:PLMG150N
PORTLAND MINE MAGNETICS 150N
2.5 121

I
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535 .. 0 535.0 535 .. 0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535 .. 0 535.0 535.0 535.0

I 535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 576.0 580.0
580.0 579.0 582.0 582.0 581.0 580.0 582.0

I
581.0 582.0 580.0 582.0 579.0 582.0 582.0
581.0 580.0 580.0 585.0 583.0 583.0 586.0
585.0 585.0 586.0 586.0 586.0 589.0 591.0

I
592.0 591.0 592.0 593.0 593.0 593.0 593.0
592.0 592.0 592.0 592.0 594.0 592.0 593.0
594.0 593.0 595.0 596.0 594.0 593.0 591.0
590.0 591.0 590.0 588.0 588.0 590.0 589.0

I 586.0 587.0 588.0 586.0 583.0 586.0 586.0
587.0 584.0 582.0 584.0 582.0 583.0 583.0
590.0 591.0 591.0 590.0 593.0 592.0 581.0

I
582.0 582.0

B:PLMG300N
PORTLAND MINE MAGNETICS LINE 300N
2.5 121

I 535.0 535 .. 0 535.0 535 .. 0 535.0 535.0 535.0
535.0 535 .. 0 535 .. 0 535.0 535.0 535.0 535.0
535.0 '535.0 535.0 535 .. 0 535.0 535.0 576.0

I 574.0 574.0 571.0 '573.0 574.0 571.0 573.0
573.0 575.0 577.0 575.0 571.0 573.0, 571.D
573.0 576.0 574.0 577.0 575.0 578.0 578.0

I
580.0 583.0 583 .. 0 580.0 579.0 580.0 579.0
581.0 584.0 582.0 584.0 580.0 583.0 579.0
584.0 57"9.0 582.0 578.0 590.0 599.0 597.0
598.0 586.0 590.0 595.0 618.0 617.0 596.0

I 644.0 597.0 592.0 584.0 600.0 604.0 592.0
582.0 590.0 601.0 610.0 584.0 588.0 583.0
582.0 579.0 580.0 584.0 586.0 584.0 586.0

I
585.0 584.0 586.0 588.0 586.0 588 •.0 590 • .0
588.0 590.0 586.0 588.0 587.0 586.0 588.0
588.0 590.0 595 .. 0 598.0 599.0 600.0 598.0

• 595.0 593.0 592 .. 0 590.0 590 .. 0 592.0 590.0
591.0 591.0



1 Ol~5
89ri046

1---
1

8:PLMG225N
PORTLAND MINE MAGNETICS LINE 225N
2.5 121

535.0 535.0 535.0 535.0 535.0 535.0 535.0

1 535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0

1
535.0 535.0 535.0 535.0 535 .. 0 535.0 535.0
535.0 535.0 535 .. 0 535.0 ;;35.0 575.0 576.0
574.0 586.0 595.0 584.0 582.0 587.0 594.0
584.0 591.0 575.0 544.0 537.0 566.0 585.0

1 596.0 600.0 641.0 623.0 617.0 613.0 680. O.
638.0 620.0 628.0 622.0 651.0 601.0 576.0
580.0 586.0 585.0 586.0 588.0 592.0 591.0

I
588.0 587.0 589.0 585.0 535.0 535 .. 0 535.0
535.0 535.0 535.0 535 .. 0 535 .. 0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0

I
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535 .. 0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0

I 8:PLMG275N
PORTLAND MINE MAGNETICS LINE 275N
2.5 121

I
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 574.0
574.0 573.0 572.0 575 .. 0 572.0 574.0 573.0

I 572.0 574.0 572.0 572.0 575.0 575.0 576.0
577.0 584.0 580.0 580.0 566.0 570.0 578.0
562.0 535.0 559.0 586.0 579.0 581.0 588.0

I 586.0 540.0 535.0 587.0 580.0 566.0 578.0
581.0 577.0 572.0 573.0 579.0 588.0 584.0
576.0 578.0 582.0 602.0 628.0 635.0 605.0

I
592.0 581.0 578.0 581.0 580.0 582.0 583.0
586.0 585.0 581.0 585.0 535.0 535.0 535.0
535.0 535.0 535 .. 0 535.0 535.0 535 .. 0; 535.0
535.0 535.0 535 .. 0 535.0 535 .. 0 535.0 535.0

I 535.0 535.0 5:35.0 535.0 535.0 535.0 535.0
535 .. 0 535.0 535 .. 0 535 .. 0 535.0 535 .. 0 535.0
535.0 535 .. 0 535 .. 0 535.0 535 .. 0 535.0 535.0

I
535.0 535.0

B:PLMG350N
PORTLAND MINE MAGNETICS LINE 350N
2.5 121

I 535.0 535.0 535.0 535.0 535.0 535 .. 0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535.0 535.0 535.0 535.0

I 535.0 535.0 535.0 '535.0 535.0 535.0 535 .. 0
535.0 535.0 535.0 535.0 535.0 535.0 535.0
535.0 535.0 535.0 535 .. 0 535.0 594.0 600.0

I
601.0 600.0 600.0 601.0 605.0 604.0 607.0
605.0 607.0 610.0 609.0 610.0 608.0 610.0
609.0 607.0 605.0 606.0 600.0 597.0 594.0
595.0 593.0 592 .. 0 594.0 594.0 588.0 582.0

I 597.0 612.0 605.0 594.0 597.0 601.0 600.0
595.0 592.0 590.0 583 .. 0 586.0 585.0 586.• 0
585.0 581.0 580.0 584.0 586.0 588.0 585.0

1
584.0 583.0 584.0 586.0 587.0 587.0 587.0
589.0 588.0 58EI.0 589.0 5';>0 .. 0 588.0 591.0
591.0 590.0 587 .. 0 588.0 588.0 588.0 589.0
589.0 588.0 590.0 589.0 591.0 588.0 588.0,

I 590.0 590.0
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TABLE 2

SELF POTENTIAL DATA



I
OL.i7 89rJ048

I
B:PLSP150N

I PORTLAND MINE SP LINE 150N
10 :::: 1

0.0 O~O 0_0 0 .. 0 () m 0 0.0 0.0

I 0.0 0.0 0.0 --12.0 -12.0 --18.0 -17.0
-17.0 -22.0 -10.0 -6.0 -9.0 -11. 0 -16.0

0.5 -11. 0 -13.0 -17.0 --16.0 -20.0 -21.0

I
-18.0 -8.0 -16.0

B:PLSP200N
PORTLAND MINE SP LINE 200N

10 31

I 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 -14.0 -1.0 -5.0 7.0
6.0 -15.0 -5.0 11.0 5.0 1.0 -4.0

I
-16.0 -1.0 4.0 -6.0 3.0 6.0 2.0

15.0 12.0 15.0
B:PLSP250N .~

PORTLAND MINE SP LINE 250N

I 10 31
0.0 0.0 0.0 0.0 0.0 0.0 O~O
0.0 0.0 0.0 -13.0 -8.0 -5.0 -15.0-

I -4.0 2 .. 0 -9.0 -10.0 -10.0 5.0 4.0
4.0 -4.0 -1.0 -3.0 4.0 6.0 2-.0
2.0 4.0 -5.0

I
B:PLSP300N
PORTLAND MINE SP LINE 300N

10 31
0.0 0.0 0.0 0.0 0.0 0.0 0.0

I 0.0 0.0 0.0 --3.0 -15.0 -18.0 -16.0
-13.0 -8.0 -7.0 --11.0 -9.0 -25.0 -8.0
-6.0 0.0 -4.0 -17.0 0.0 -7.0 -15.0

I -17.0 -20.0 -10.0
B:PLSP350N
PORTLAND MINE SP LINE 350N

I
10 31

0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 -10.0 -14.0 -14.0 -15.0

-6.0 0.5 6.0 6.0 -6.0 3.0 -1.0

I 1.0 10.0 1.0 6.0 3.0 -13.0 -5.0
-3.0 -2.0 -3.0

B:PLSP400N

I PORTLAND MINE SP LINE 400N
10 31

0.0 0.0 0.0 0.0 0.0 0.0 0.0

I
0.0 0.0 0.0 6.0 -2 .. 0 -12.0 -16.0

-13.0 -9.0 -9.0 -21.0 -10.0 -14.0 -6.0
1.0 -6.0 -17.0 -21.0 --14.0 -7.0 -14.0

-16.0 --11.0 -6.0

I
I
I
I

•



SF' 100E 100·--400N

100-400N

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

O~8

B:PLSPOOE
PORTLAND MINE

10
0.0

-4.0
-9.0
-4.0

-12.0
B:PLSP50E
PORTLAND MINE

10
0.0

-13.0
-20.0

I -2.0
·-10.0

B:PLSP100E
PORTLAND MINE

10
0.0

-21.0
-7.0
-9.0
13.0

SP BASELINE
31
-15.0
-19.0
-13.0
-7.0
-6.0

SP 50E
31

0.0
-22.0

2 .. 0
-4.0

-13.0

31
0.0

-24.0
4.0

-4.0
~3.0

100-4001\1

-16.0
-9.0
-9.0

-14.0
6.0

0.0
-19.0

-,9.0
-9.0
'-9.0

0.0
--21. 0
-10.0

0.0
-6.0

-13.0 -16.0 -12.0 -19.0
-14.0 -8.0 -7.0 -7.0
-8.0 -11. 0 -8.0 -3.0

-14.0 -10.0 -6.0 2.0

0.0 0.0 -22.0 -16.0
-15.0 -16.0 -12.0 -22.0
-8.0 -,8.0 -3.0 -8.0
-2 .. 0 OM5 -4.0 _15.0

0.0 0.0 -16.0 -4.0
-6.0 2.0 6.0 -20.0

-18.0 -13.0 -14.0 -8.0
-4.0 0 .. 5 9.0 5.0



'i,'nv ......: ;:J

I
I
I
I
1--------.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

TABLE 3

REciISTIVITY DATA

89G050



184.0 175.0 183.0 172.0
146.0 130.0 132.0 1,23.0
126.0 123.0 126.0 128.0
134.0 143.0 146.0 ,142.0

0.0 0.0 0.0 0.0
148.0 172.0 175.0 185.0
180.0 163.0 163.0 164.~

170.0 169.0 1.73.0 181.0

89;;051
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

050

B:PLRE175N
PORTLAND MINE RESISTIVITY 175N

10 31
0.0 0.0 0.0

162.0 180.0 165.0
173.0 186.0 182.0
160.0 160.0 163.0
174.0 1130.0 192.0

B:PLRE200N
PORTLAND MINE RESISTIVITY 200N

10 31
0.0 0.0 0.0
0.0 0.0 0.0

192.0 197.0 190.0
173.0 170.0 165.0
179.0 189.0 202.0

B:PLRE225N
PORTLAND MINE RESISTIVITY 225N

10 31
0.0 0.0 0.0
0.0 0.0 0.0

190.0 198.0 195.0
167.0 159.0 166.0
185.0 176.0 180.0

B:PLRE275N t\, ..

PORTLAND MINE RES I STI VITY 275N
10 31

188.0 186.0 185.0
155.0 145.0 152.0
113.0 115.0 123 .. 0
127.0 126.0 136.0
146.0 147.0 153.0

0.0
181.0
176.0
170.0

0.0
166.0
190.0
174.0

0.0
198.0
172.0
172.0

0.0
171.0
177.0
184.0

167.0
184.0
167.0
165.0

0.0
163.0
177.0
177.0

162.0
173.0
164.0
168.0

0.0
217.0
177.0
180.0
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