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TENEMENT INFORMATION

EL 34/86 is a 97 km? tenement in the Gladstone area, NE Tasmania (Fig. 1).
The licence was granted on the 26th January, 1987 for a licence year
covering the period 29th January, 1987 to 28th January, I[988.

The licence is ownéd 100%Z by Placeco Australia Pty. Ltd. On 6th January,
1987 Placeco entered an agreement with Bass Strait 0il and Gas (Holdings)
N.L. whereby Bass acquired from Placeco a first right of refusal to enter
into a joint venture to explore EL 34/86. On lith February, 1987 this
option was exercised. Bass can earn a 20% interest in the licence by
expending $75 000 on exploration prior to 28th January, 1988 and can earn
an additional 307 interest in the licence by expending a further $200 000
on exploration within the licence area before 28th January, 1990.

Twelve current Mineral Leases are wholly or partially enclosed by EL 34/86.
These tenements are shown on the 1:25 000 base map in Appendix 1.

EXPLORATION PHILOSOPHY AND OBJECTIVES

The primary cbjective is to explore for open cuttable gold and silver
mineralisation in quartz wveins, stockworks and in the country rock.
Such mineralisation is known to exist around previously worked areas,
and may also exist as blind virgin deposits beneath the surficial
cover., The exploration philosophy and method in this area is based
on the fact that the several known gold occurrences are adjacent to

or covered by a veneer of Quaternary sand and that airborne geophysics
and satellite photography have potential to sense structural trends
extending from known mineralisation, under this surficial cover.
Correct analysis of the structural leads gained from these data should
detect mineralised ground as there is a clear stuctural influence

in the location of known deposits,

SUMMARY OF WORK COMPLETED IN YEAR |

A detailed regional magnetic and radiometric survey was flown over

the EL. This survey resolved some structural trends within the
Mathinna Group metasediments and the Devenian granitoinds and defined
boundaries of some of the rock units in the survey area., Significant
variation in the magnetic properties of the Mathinna Group was
demonstrated . A data base of magnetic and radiometyric properties and
structural trends over areas of known gold mineralisation has been
established. This work will continue in EL 34/86 and other tenements
held by Placeco Australia Pty. Ltd. over the Mathinna Group gold
province.

A grid encompassing the old Portland mine was chosen for the testingof
various exploration methods. Magnetic, self potential and resistivity
surveys, supported by magnetic susceptibility measurements of rocks

on the mine dump, suggested that at least magnetics and self potential
respond to changes in lithology and perhaps quartz-hosted mineralisatiom.
There is evidence that litholegical layering and/or structural linears
in the rock also produce respomses. A soll survey of the upper B
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Figure 1. EL 34/86 Location map.
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horizon over the same grid as the geophysics produce a strong arsenic
anomoly and moderate lead, zinc and gold anomolies and no significant
ancmolies for copper and silver.

The data obtaingd from the Portland mine surveys will be correlated
with the results obtained from a series of trenches to be excavated
into bedrock during Year 2.

Selected samples of ore-bearing quartz from the Portland mine, and
the Bluebell mine further north, were sectioned and examined by
reflected light microscopy. Arsenic, iron, copper, lead and zinc
sulphides, plus gold were identified. There is textural evidence for
at least two episodes of mineral deposition and a third, weathering
event which has apparently mobilised and redeposited some of the gold.

REGIONAL SURVEYS

During the period 18th June, 1987 an airborne magnetic and radiometric
survey was flown over the EL by geophysical contractors Austirex
International Ltd. A total of 1606 line km was flown at a mean
terrain clearance of 60 metres. EW lines were spaced at 125 metres,
and NS tie lines spaced at 1000 metres. The survey recorded magnetic
field readings at a sensitivity of 0.1 nano Teslas at a 0.2 second
reading interval and gamma radiaticn at energy levels corresponding

to Uranium-238, Thorium-232 and Potassium-40. The survey base station
was located at the St Helens' airstrip from which the survey was flown.

The Austirex logistics report, together with a data acquisition report
by geophysical consultant Dr D. E. Leaman, is enclosed as Appendix 2,

The principal aim of the survey was to seek evidence that the known
ore-bodies in the area have a lithological and/or structural signature
which can be recognised by detailed high resolution surveys such as
the ones flown. An additional aim was to resolve some of the
structural geoclogy problems of the area as clearly the origin, and
possibly the present day distribution, of quartz vein gold deposits

in NE Tasmania is at least partly structurally controlled. A large
proportion of El 34/86, and other gold-prospective parts of NE Tasmania,
is covered by Quaternary sand and any regional technique which can
demonstrate a geological control of mineralisation has a potential

for discovering blind ore bodies.

Preliminary results of the survey, with some interpretation, are
covered in detail in Appendix 2. The Appendix includes magnetic
profiles and maps of the flight path, magnetic profiles, total magnetic
fiald contours, magnetic gradient contours and total count radiometric
contours. The main preliminary findings and conclusions from this
survey to date are as follows:-
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Within the Mathinna Group there are clearly recognisable
relatively magnetic and relatively non magnetic units. The
magnetic properties and their contrasts persist through areas
of thermal metamorphic aureoles and appear to reflect either
inherent differences in lithology, within the Mathinna Group,
or variations in regional metamorphism and its effect on
magnetism. :

The magnetic response of both the Devonian granites and
granodiorites is bland and shows a surprising lack of magnetic
contrast between the two lithologies. The Devonian dolerites

are reverse magnetised and generate surprisingly low responses.
Within the granitic bodies there are several linear, anomalously
high magnetic features which are discordant to the pluton margins.
The origin of these features has not yet been explained.

Several linear trends are evident in the magnetic field. The
general grain of the more magnetic Mathinna Beds is a little

E of N, whereas there is a more NE trending texture within

the granodiorites. In some granites W of the area, there is
probably a BW trending grain. 1In the central part of the area
there is clear evidence of structural dislocation and the relative
dating of the sequence of events may prove to be the key to
understanding the origin of the mineralisation. The magnetic

data also suggests that the Mathinna Group rocks may be tightly
folded.

Several of the major radiometric features reflect drainage
systems. The most obvious of these follows a portion of the
Musselroe River

Radiometrics proved more effective than magnetics for mapping
pluton boundaries and for differentiating granites from
granodiorites.

Several trends are recognised within the radiometrics, the most
prominent being a string of radiometric highs trending WNW
through the approximate location of the Portland mine,

There is no immediate discernable response pattern or signature
for the mineralised areas, either within the more magnetic

part of the Mathinna Beds (eg. Portland mine) or within the
metamorphic halo around the Mt Cameron granites (eg. Fly By

Night Creek mines ). It is possible, but not yet properly tested,
that the magnetics and radiometrics can identify structures which
control mineralisation. The Portland mine is located on a
subsidiary NW magnetic trend and may also be associated with the
WNW radiometric trend. The Bluebell and Great Musselroe reefs
lie in magnetic low areas and may be locally close to E-W
divergences as at Portland. There are radiometric anomolies
associated with Bluebell and Musselroe but more work is required
to understand the relationships. The mines in the Gladstone area
lie in a region where both magnetics and radiometrics are near

. background once the effects of buildings in Gladstone have been

removed,
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SPECIFIC SURVEYS

In order to relate the regional geophysics to the geology of mineralised
zones it was decided to systematically treat one of the cld mining areas

to several exploration methods and thereby define the local response from

a known ore body. The old Portland mine, located some 7 1m NE of Gladstone,
was worked intermittently between approximately 1880 and 1910 and, according
to the old reports, the ore body was contained in a single vein.

Substantial workings, comprising a 65m deep main shaft, three main drives
and a number of winzes and sublevel stopes, were excavated. At the main
site a large mullock heap and tailings, apparently produced by some form

of chemical leaching, are clearly visible today so the fact that Portland
was demonstratably a significant occurrence of mineralisation, as well as
being located on flat homogeneous terrain, made it an ideal site for a
detailed prospect scale study.

A 25m grid with a 400m base line and 200m cross lines was pegged over the
site. The grid has a base line orientation of N-S magnetic and the cross
lines trend E-W magnetic (Fig. 2 and Appendix 3). Magnetic, self potential
and resistivity surveys and a soil geochemistry survey have been completed
on the grid. A series of excavatcer trenches to bedrock, with continuocus
mapping, sampling and assaying, is planned during Year 2 to complete Stage
1l of the Portland study.

1. PORTLAND GEOPHYSICS

The results of the magnetics, self potential and resistivity surveys
at Portland are described in detail in a report by Dr D, Leaman, enclosed
as Appendix 4. A summary of the procedure and findings follows:-—

a) Magnetism _
The survey was conducted by two people using a proton magnetometer
(Fig. 3), at 2.5m intervals along the grid base line and lines 150,
200, 225, 250, 274, 300 and 350 N. Adjustments were made for loop
¢losure discrepencies and for diurnmal variation. Magnetic
susceptibility measurements were made on the various lithologies
exposed on the mullock dump and these data were compared to the
response from the magnetometer survey.

The Mathinna Group around the Portland mine is slightly and
variably magnetic, adequately so¢ to map magnetic units and trends.
The general orientation of mappable trends and the local magnetic
contrast correlates well with the pattern produced by the airborne
survey over the Portland area. There is a possible correlation
between local spike anomolies and quartz veins, these spikes trend
NW. The reliability of this association will be demonstrated by
the proposed trenching programme.
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In some cases at least, the magnetic spikes coincide with
ferruginous hard pan layers in the soil profile. These were
encountered in test holes dug on magnetic spike anomoly sites
and by augering during the soil survey. At this stage it is

not clear whether these hard pans in turn coincide with features
in the underlying bedrock (and therefore possibly coincide with
quartz veins). ’

Figure 3. Photograph of magnetometer survey, old Portland mine.

Self Potential

SP readings were taken at 10m intervals on the base line, on
cross lines 150, 200, 250, 300, 350 and 400 N and along several
traverses parallel to the base line. All values were referred
to a fixed base point in approximately the centre of the grid.
The total variation in response ranged over 40 millivolts. A
contour map of self potential voltages (Fig. 26 in Appendix 4)
shows a NW trend consistent in general with the magnetics. In
detail the positive SP responses are offset from the more
positive magnetic responses. Although SP appears to be less
diagnostic of patterns in the Mathinna Group than does the
magnetics, there is evidence that voltage cells may be generated
along linear zones which may represent fractures or veins.

Resistivity
Four lines were traversed using a gradient array with a current
electrode separation of 400m and a potential electrode separation

"



of 20m. The lines traversed were 175, 200, 225 and 275 N. The
array was designed to ensure an effective penetration of at least
25m and typical resistivities encountered were of the order of
170 ohm.m (equivalent to about 40m penetration). Average water
table depth is interpreted to be about 30cm.

The resistivity proved to be more ambiguous than the other
methods. However, a crude inverse relationship with the magnetic
data is suggested. Ageneral increase in resistivity towards the
old mine was recorded. This may reflect a zone of silification
of the country rock adjacent to the main quartz vein, or it may
be indicating lithological chanee within the Mathinna Beds. The
overall pattern of results indicates that the more macnetic
mudstones are more conductive than the sandstones and siltstones.

] ——
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Figure 4. Photograph of resistivitv survev, old Portland mine.

2. PORTLAND SOIL SURVEY

A soil sampling survey was conducted on the Portland grid to record the
concentration and dispersion of precious and possible indicator metals
about a known ore body. Aurer samples (Fig. 5) were taken everv 25m on
all lines producing a total of 151 samoles.
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The top 30-40cm was sampled and bagged.

The soil was usually a bleached

sandy loam, but in places the samples were enriched in black clay and
organic matter or ferruginous cement.
magnetic spike anomolies exposed a deep soil profile and indicated that
the samples taken in the soil survey were probably from the "upper B

horizon'" of a podzolic profile.

Test holes dug on the sites of

Figure 5. Photograph of soil survev, old Portland mine.

The bagged and labelled samples were packed and sent to Analabs, Burnie

for analysis.

The samples were dried. crushed, split and assaved for

Cu, Pb, Zn, Ag, As and Au using the following method=.

Element Assay Method Detection Limit
Cu Perchloric acid digestion - A.A.S. 1 ppm
Pb Perchloric acid digestion A.A.S. 1 pDMm
Zn Perchloric acid digestion - A.A.S. 1 ppm
Ag Perchloric acid digestion A.A.S. 0.1 ppm
As Vapour generation - A.A.S. 1 ppm
Au Fire assay fusion - A.A.S. 0.008ppm
Au Aqua regia - A.A.S. 0.01 ppm
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The contour maps cof the soil geochemistry, together with the assav
data sheets are enclosed as Appendix 5.

The contour map shows that arsenic proved to be a strong and clear
indicator of mineralisation. This is consistent with the fact that
arsenooyrite is the most abundant ore mineral at Portland and, according
to the literature, at probablv all other gold mines in the Mathinna Group
gold province. Arsenic values in the so0il at Portland ranged from one

to 690ppm with €10ppm appearine to represent background. The contour
map shows a falrlv symmetrical distribution of values about a centre
located some 50m NW of the old shaft. The symmetry is moderately
distorted by lobes containing values in the range of 20-70ppm,

extending NE, E and SE from the main anomaly.

In addition to the main anomoly over the old workings, there are two
descrete zones of elevated arsenic values to the south. These zones
are elongated N-S and encompass values ranging from 10-30ppm

The trenching programme will be designed to discover whether the
anomolies represent dispersion halos from underlying mineralised rock,
a) of varying grade,
b) comprising a number of units,
or c) whether they are fragments of a single original dispersion halo
which has been dissected by geomorphic processes,.

The lead contour map shows a similar but less striking pattern to that

of arsenic, Lead values range from £1 to 94ppm, with an anomoly centered
some 20m NW of the 0ld shaft. If values of {20ppm are taken as anomalous
then the contours indicate and arrow-shaped anomalous zone with the "barbs
of the arrow trending NE and SE from the centre. This is similar to the
NE and SE extension from the principal arsenic high.

11

Zin¢c values range from 4 to 94ppm and the contour map shows an anomoly
centre located some 60m NE of the shaft, There is less of an abrupt
boundary between background and anomaly than is the case with arsenic
and lead. However, a central area containing values 40ppm trends NNE
over the old workings. Subtle anomalies again occur as discrete zones
S of the main anomaly but are offset N off the two southerly arsenic
ancmalies. There is alsoc a prominent anomaly on the scuthern margin of
the grid.

Gold values range from 0.008 to 0.llppm for the several fire assay
checks. Again an anomalous zone, defined by values up to 0.05ppm, sits
over the workings, The trend of the gold anomaly is NW-SE with hints
of lobes to the NE and SE.

Silver and copper show no discrete soll anomalies with the wvalues ranging
from¢ 0.1 to 0.8ppm for silver and from 1 to 25ppm for copper. Both
elements are slightly and consistently higher in the northern half of

the grid and, to that extent, coincide with the main anomalous area of
the other elements. Also, silver 1s very slightly raised over the area
of the southern arsenic anomaliles.
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i

In summary, the soil chemistry of arsenic in particular and lead, zinc

and gold to a lesser degree, proved to be a clear indicator of underlying
mineralisation at Portland., Slight differences in the locations of ancmaly
centres may be due to the differences in mobility of the metals. It is
interesting to speculate that the anomalous northern half of the soil
sampling grid coincides with a total count radiometric high (see Appendix
3) This might bemore than coincidence as both exploration methods are
"seeing" the top 50cm of section. This coincidence will be checked in

Year 2 as it could provide a direct link between the regional and small
scale exploration. '

3. ORE PETROGRAPHY

Hand-picked specimens of mineralised vein quartz were collected from
dumps at the Bluebell and Portland mines and submitted to the petrology
laboratory, Geology. Department, University of Tasmania for microscopic
examination. Two reports on the description of these samples are
enclosed as Appendix 6.

The rocks were sawn into slabs, soaked in Araldite to inhibit crumbling,
then polished. The polished sections were examined by reflected light
microscopy.

Arsenopyrite is by far the most common mineral and ranges in form from
pristine euhedral to deeply corroded skeletal. Other sulphides combined,
account for 10% of the area covered by arsenopyrite. The other sulphide
minerals recognised, in no clear order of abundance, were galena,
sphalerite, pyrite, covellite, chalcopyrite and bernite.

Gold occurs in several associations. 1In the Portland sample, gold was
seen as deserete 0.lmm rounded grains within and close to the boundaries
of euhedral galena. It also occurs in associlation with iron hydroxides
in weathered cavities within arsenopyrite grains. In the samples from
the Bluebell mine gold in bornite composite grains were recognised in
very small (0.05mm) ovoid bodies within quartz grains. Similar bodies
appear as exsolution grains in the arsenopyrite.

Texturally, there appear to be two cycles.of sulphide and gold

mineralisation. In addition, gold and iron hydroxides have been deposited
during: weathering under oxidising conditions.

CCNCLUSIONS AND RECOMMENDATIONS

1. Airborne magnetics and radiometrics have indicated some important
structural trends within the Mathinna Group and the granitic rocks.
Units of significantly differing magnetic properties exist within the
Mathinna Group, independent of the thermal metamorphism hales around the
granites. As yet no direct relationship between known ore bodies and
radiometrics has been established. However, there are subtle linear
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features trending close to the Portland and Bluebell mines which may prove
te be related to structures controlling mineralisation.

2. The detailed ground geophysical surveys at the old Portland mine
reproduced the general trends seen on the original data. No direct
responses were confirmed from the Portland mineralisation, however,
magnetics and self potential produced patterns which may be due to
fracturing or weathering mineralisation associated with quartz veins.

3. The soil chemistry of arsenic in particular, and of zine, lead and
gold to lesser degrees, is a clear indicator of underlying mineralisation
at Portland. 1If the arsenic dispersion halo at Portland is typical of
others in the region then this method will be a successful exploration
tool.

4, A series of trenches into bedrock on the Portland grid is required

to complete the study and allow more definitive interpretation of data
from the other Portland surveys.

PROPOSED FUTURE EXPLORATION

Early in Year 2,S5tage 1 of the Portland study will be completed by
by excavating several trenches along grid lines and continuously mapping,
assaying and measuring geophysical properties of the bedrock.

These data will confirm the location of the quartz veins and show the
distribution of the differenthost rock lithologies, and most importantly
the distribution of mineralisation in the rocks. At the completion of
Stage 1 the usefulness of the geophysical and geochemical techniques
already tested at Portland can be critically evaluated. This information
is also important to the application of the airborne magneties and
radiometrics as a regional tool for focussing on prospect sized targets.

The aeromagnetic and radiometric data will be studied further from a
structural view point and a detailed analysis 1s anticipated late in
1988 after interfacing with the Mines Department personnel familiar
with the better Mathinna Groups structural outcrops.

The other major project in Year 2 is to thoroughly sample areas of
reported stockwork systems and mineralised country rock adjacent to
the major mineralised quartz veins. This is in the line with the
Company's major aims at Gladstone which is to explore for potentially
open cuttable gold mineralisation.

6
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SUMMARY

A detailed high resolution magnetic and radiometric survey of EL
34/86 in the 6Bladstong area north-east of Mt Cameron in far NE
Tasmania has clearly resolved lithalogic and structure
continuity within the Mathinma Beds. The survey has demonstrated
wrnambiguously that the Mathinna Beds can be separated into at
least two categories magnetically -~ one of which contains
distinctively magnetic lithologies ~ and that the local granites
are internally structured  and certainly not chemically or
physically homogeneous.

Materiales whigh might be expected to possess notable magnetic
contrasts, e.g., Devonian deolerite, or to lack them, e.g.,
uaternary deposits, display contrary respanses.

' Magnetic responses from the Mathinna Beds can be wholly
explained by observed susceptibilities, probably induced by
local metamorpbhic effects from exposed or concealed granitoid
bodies, but  the most significant resultg related to structural
l dislocation within members of the rock suite as well as across
the entire wnit. Appraisal and interpretation of the
relat1mn$h1p and structwal evolution implied will be reported
' separately but there can be little doubt that this survey marks
the start of a guantum leap in the understanding of NE Tasmania
in general and the Mathinna Beds in particular. For the first
I time intra formational structural texture, unit relationships
and  continuity have been displayed on a semi-regional scale in

an area of little or no outcrop.

Although the preliminary study reported here has not resolved or
atcoun%ed for all issues it seems likely that mineralisation is
structurally controlled (whether tin or precigus metals).

Appraisal of the magnetic data has been assisted by use of
derivative methods since the variations in the magnetic field
are generally subtle. Radipmetric data add an important
perspective enabling production of more refined geological maps.

Location of gold or silver mineralisation within the Mathinna
Beds host rocks dig the principal object of exploration in thig
Qr .
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INTRODUCTION

EL  34/86, Gladstone, is located in far NE Tasmania. The township
of Bladstone 15 situated in the SW corner of the licence area
(Figure 1).

In an endeavouwr to develop a technology for the evaluation of
large areas and potentially deep mineralisation a high
resolution magnetic survey was suggested by Leaman Geophysics.
Mo survey with the proposed specifications bad been attempted
previously in Tasmania and the nature of the results could not
be predicted. It was argued that the magnetic method essentially
yields structural and lithological information and as guartz
vein systems and mineralisation are presumably structurally
controlled any magnetic response pattern could be useful -
especially in the comples, highly disrupted and 1little
understoond Mathinna Reds. Any  technigue which could define
structures and units within these very poorly exposed rocks must
be prized.

Could magneltics be such a method? Its cheapness and ability to
cover large areas are well known. But were usable contrasts
present™ Wouwld old prospective areas be anomalous? Limited data
collected by the writer nearly twenty years ago {(first published
in  Leaman, 1973 suggested that the magnetic susceptibility of
the Mathiona Beds is very low but non zero and may even contrast

with various granitic rocks., How these observations would
translate uwnder survey conditions was not known. But, in view of
these subtle indications, a wvery tight specification was

prepared in order to provide a valid test of the method. The
respanse around old old mining areas could mot be predicted.

Apart fram magnetics, only the gravity and seismic methods can

. be considered regional, structural tools. Neither of these

methods could be expected to provide at low cest any detailed
definition of the Mathinna Beds. Any structwral use of the
seigmic method in such an area must be suspect but the gravity
method may add important detail about granitic margins. Dolerite
dykes, of presumed Devonian age, have been associated with many
gold-producing argas. It was felt that any definition of these
might offer clues to structural control.

Thus Flaceco Australia Fty Ltd decided to risk its budget for
the licence area in order to assess the simplest, direct method.
Success would mean  that other licence areas could be appraised
similarly and rapidly.

This report outlines the specifigations, observations and
preliminary implications of the results, A complete
interpretation of this survey will be reported separately.

The results presented include radiometric data. Acquisition of
this data was not originally specified but it was fortunately
(and accidentally) observed by the contractor, When analog

records were supplied for review it became evident that this

data might be of considerable interest. Recovery was requested.

22 $2702
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SPECIFICATION AND ACQUISTION DETAILS

Given the limited krnowledge of rock properties and general view
of the lithologies it was anticipated before the suwvey that
responses would be subtle, perhaps very subtle. Ary
mineralisation response was also likely to be delicate and only
pbagervable within small areas should it be recognisable. Thus
maintenance of very high resclution and close line spacings
would be critical to any survey.

The area is of very low relief and a mean terrain clearance of
&0 m was specified at 129 m line spacings. This was feasible in
this area and, when coupled with a suitable magnetometer, would
ensure  high resolution. It was felt that experience might show
that such close line spacings might not be needed but the
initial survey could not presume  this., A magnetometer with
better tham 0.3 nT resolution was required. Complete acquisition
details as recorded by the contractor are provided in @ppendix
1.

Although derivative treatments were not reguested with the

primary specification, since it was not known if there would be
any usable responses, the contractor was subsequently asked to
produce maps of the first wvertical derivative (Map 4). Three

procedures were evaluated and the optimum results assessed by
Austirex and Leaman Geophysics prior to contouring. The aim was
provision of profiles with minimal noise,.

Radiometric data acquisition was also not specified originally,
as noted din  the Introduction, since the Mathinna Beds were the
primary target. This data WA , however, obhserved and

. subsequently recovered {(refer to Appendix 1).

In order to assess comparative responses of Mathinna Beds east

and  west of the Musselroe River, the thermally metamorphosed

zone  mapped by Baillie (1984) and evaluate the effect of
Devonian dolerite dykes a suwvey extension was flown, as a test
atrip, to the esast of the licence area. The main survey and its
extension wer e 1 own with identical line and tie line
gpecifications.

All maps were to be presented at the highest possible rescolution
commensurate with the instrumentation used. In practice contour’
intervals of & nT, .01 nT/m and 30 counts per second have been
used for maps of magnetic field, magnetic gradient and total
count radiometrics.

827022



DISCUSSION OF RESULTS

'The results of the swvey have been presented in the form of

five maps comprising +flight path recovery {(map 1), magnetic
profiles (map 2). magnetic field (map 3, vertical magnetic
gradient (map 4} and total count radiometrice (map 9.

This discussion dogs not constitute an interpretation of this
data but is intended to provide an outline of issues which must
be reviewaed by, or included in, a comprehensive interpretatiaon.
All references to the geology of the area relate to the
Eddystone map sheet (Raillie, 1984) oar Groves et al (1977).

There arg several reasons for the separation of acquisition
details and comprehensive interpretation for this survey.
The suwvey yvielded impressive results and far more character, in

terms of magnetic and radiometric response, than had been
anticipated. It is alsoc clear from cursory inspection that a
complex  structural textuwre and history is reflected in the

distortions and disruptions of the lithological units so clearly
outlined. These results may have important ramifications for
further explo-ation and regional assessment which, in view of
the nature of the results, will not be understood so soon aftter
acquisition. This also reflects the original application and
spaciftication represented by this survey., As shown belaw the
survey has raised a large number of geological issues, moast of
which can not be immediately explained by existing mapping or
knowledge, and many imply & need for further field work and
research.

- The following notes outline response patterns and related

geclogical issues as directly recognised. Each may form the

.basis for extended review. Refer to Figures & to 2.

1 The Mathinna Beds, or at least part of them, are usefully
maghetic. Discrete units can be recoghised and traced for up
to 10 km. Test profile calculation shows that responses are
consistent with the work of Leaman (1987) at the Fortland
Mine (see Figure 1). The magnetic field reflects changes

between mudstone and siltstone/fine sandstone units bearing
typical magnetic contrasts of no more than @.00007 cgs and
more usually O.00004 cgs. ‘ '

8 ]

The magnetic properties of the Mathinna Beds persist through
the mapped m@metamorphic bhale north of Mt Cameron and Second
Sugarloaf south of Gladstone, west of the northermn end of
the Bardens Fluton {(granodiorite in the valley of the
Musselroe River) and east of the Mt William Sheet and Ansons
Bay Fluton but do not extend into the contact zone of the
Rushy Lagoon or Mussel Roe Flutons. See Broves et al (1977)
and Figures 4 and 9 Ffor nomenclature.

i

The Mathinna Beds between the Mt William Sheest and the
Musselroe River are relatively non magnetic. As it is not
immediately obvious that this difference in character is due
to greater burial of magnetic units, as represented in the
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area between Gladstone and the Rushy Lageoon Fluton, a

pimary difference in overall composition, or some
combination o these some review of wavelengths and
amplitudes has been undertaken along representative

profiles., This type of analysis, based on a relatively small
sample of the second response class, is typically difficult. .
This proved to be the casg here hbut some limits can be

placed on the options listed. Comparative continuation
analyszis was relatively compelling in this case even though
1t is difficuit teo be certain that equivalent sections are

being compared. No continuation could yvield a match and any
continuwation over 200 @ led to inappropriate amplitude -
trequency relationships. There can b no doubt that these
responses  reprasent  two distinct suites within the so-
called Mathinna Beds. These may be due to, or represent,
different levels of metamorphism o~ relative nearness of
granitic rocks but not a single process or original unit.

The Fecagnition of two suites raises the issue of
relationship. Aire they contemporanecus, overthrust,
wnoconformable (a1 dislocated parts of a normal trough

sequence’?

The magnetic character of the granites is wvariable,
anomal ous and not anticipated. Consider:

&) At Second Sugarloaf, south of OGladstone, a narrow
anomal ous band of magnetic material occurs within the
granite, transects mappsd boundaries and is ultimately
terminated by the presence of porphyritic muscovite

adamellite. This material, including its contact zones, is
rnan magrnetic. See also west end of Rushy Lagoon Pluton.,

by A similar but more substantial magnetic feature extends
across the margin of the Mt William Sheet into the Mathinna
Reds (98300 mk, 5474000 mM).

©) Within the eastern part of the FRushy Lagoon Fluton
(BRI000  mE, T477000 mh) the magnetic texture is comparable
with that of the magnetic Mathinna Beds. The effect is
destroyed within a few hundred metres of the margin of the
intrusion. The similar loss of character within the Mathinna
Beds to the aouth  of this same contact raises the
possibility that the highest temperatures associated with
this dintrusion, and perhaps most complete digestion of
country  rock -~ if any occwrred, was in this narrow E-W band
att about D473000 mN. Observations at the Fortland Mine
showed that intensely metamorphosed rocks were virtually non
magnetic (Leaman, 1987).

These comments would imply that relics of the intruded rocks
remain within this pluton and that the observations noted in
a) and b) similarly represent some preservation aof original
lithology and structure texture prior to intrusion.

I+ high temperatures destroy the Mathinna contrast, where it
exists, then only parts of the Rushy Lagoon Pluton and the
porphyritic adamegllite at Gladstone were able to achieve
this result. The @mreservation of any texture implies
intrusion by absorption or heterogeneous composition. The
feature at the margin of the MLt William Sheet poses major
prablems for the second alternative at that site.

d) The magnetic character of the granodiorite is relatively
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Bland and yet its indicated susceptibility (see Leaman,
19730 ig relatively high., It may be that these early results
reflegt a sampling bias from the Bridport area where much
absorption and inclusion of country rocks may be obsarved.
There is no obviouws texture within the granodiorite of the
Bardens Fluton in the S5E of the licence area although there
are some small features. The oarientation of these is not
consistent with amny other patterns and all character extends
into the contact zone. ‘
All thesse observations show that there is much yet to be
understood about the shape of the intrusions, their total
vl ume, thermal history, uniformity of composition and
alteration.

Granite boundary geometric effects may be implied near
Bladstone and near the southern houndary af the Rushy Lagoon
Fluton. No such effect can be determined in association with
the granodiorite.

Many @small spike or concentric features tcan be cbserved in
the magnetic field contour map. The amplitude of these
featwres is rtarely more than 185 or 20 nT. Several are
clustered around the township of Gladstone. Each appears to
correlated with a building with substantial metal roof area.
Same other such features have been noted within the survey
area and all correlate with large sheds or silos (e.g., near
Rushy Lagoon; S8%9200 mE, 3472400 mN; Icernay 589300 mE,
5471800 mN). No isolated, small point response should be
immediately accepted as geological in origin unless an air
phoato correlation inspection is made even though such
sources are irregularly scattered and rare.

Devonian dolerites generate slightly negative, low amplitude
responses.  Several mapped dykes can be correlated and traced
in  the north sast extension of the survey. No remanence data
are available for these rocks but the measured
susceptibilitigs range from 0.00002 to 0.00008 cgs. The
response  indicates a reversed remanent magnetisation at
le@ast double this. The resultant magnetisation of these
rocks couwld approach 0.0001 cga. Such & value is relatively
low Ffor rocks of this compasition and may reflect a glassy,
altered consitution. The effective contrast is equivalent to
the more magnetic Mathinna Beds.

Jurassic dolerite intrusions have little significance in the
araa surveyed but  the anomalies are relatively strong
reflecting the much higher magnetic contrast possessed by
this material. Normal magnetisation is implied. No estimate
of effective contrast has been made; it would probably be
unreprasentative since only the glassy intrusion base would
he assessed.

Tertiary hasalts exert little obvious control an  the
magnetic field wherever mapped. This might suggest
decomposition or glass responses or, nore probably in view
of item 10, limited volume of material.
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The magnetic field response pattern is most distinctive and
grratic in the region of the recent alluvial and wind-blown
covaer near Rushy Lagoon west and south of the Rushy L.agoon
Fluton., Magnetic profiles (map 2) illustrate the irregular
character of the field. The responses tend to suggest a
stream pattern and perhaps old valley systems. Baillie

(1984) has recorded several metres of basalt in several
shallow holes a&long this trend beneath the alluvial cover.
Eroded, thin basalt remnants in an old valley system could

well account for the observaticons. The basalt exposure at
about 582000 mE, S472000 mN  appears to mark the socuthern
limit of this material and associated valley system.
Examination of the profiles also shows that the basalt-—
valley pattern is superimposed on the more subtle magnetic
Mathinna Beds response and that this extends north to about
SA74000 aN beyond the Recent cover.

There is no immediately discernible response pattern or
signature for the mineralised areas, either within the
magnetic Mathinna Beds (such as Portland) or near Gladstone
within the metamorphosed halo of the Mt Cameron granites.
There is, however, neged for much closer study of the local
responses and this comment is not definitive at this stage
(see slso Leaman, 1987).

Many trends and linesrs are evident in the magnetic field.

The general grain of the magnetic Mathinna Heds is a little.
gast ©f north, within the granodiorite there is a more NE
textuwre and within the granites west of the Ringarooma or
Musselroe Rivers there are suggestiocns of a NW texture. The
mpst striking features, however, are in the centre of the
surveyved area. Two of the more obvious, from 386000 mE,
S47Z000 mN  to 592000 nE, 5469300 mN and S86000 mE, S472000
mM  to  SBB8I00 mE, 34493500 mN, show that major digsruption has
occurred within the seguence. Many units lack continuity
across these features but the pattern can be matched if
lateral offsets are made along these lineaments. The second
tescribed, with a more NW orientation, is much shorter and
apparently terminated near the southern northing gquoted.
Thus there appears to be a lack of area-wide continuity for
sevelral disruptive features. The first-mentioned trend, with
a general KWNW orientation, has many analogues across the
suwr-vey 1ncluding the termination of the magnetic character
immediately north of Gladstone. '

The lineament paltterns which may be discermed on inspection
suggest a complex movement history. This deduction may be
supported by close examination of the magnetic texture
within more magnetic units of the Mathirnma Beds. There is
clear eavidence of imbrication, detachment and extension with
some suggestion of drag extension (eg. near 388300 mE,

S462500 mN) .

Review of the magnetic profiles in association with the
magnetic contours also suggests that the baody of the
Mathinna Beds is tightly folded. Many magnetic features
divide from a point source in a consistent way and this is
indicative of plunging Ffolds planed by the present land
surface (e.g., SBB000 mE, 353466000 mh).

827026
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13 The magnetic profiles (map 2 stress the contrast
limitations Sor each lithology. The response patterns for
the granites, grancdiorite and less magnetic Mathinna Beds
may be contrasted with the more magnetic Mathinmna Beds. It
may also be noted that there is no systematic change in
properties within or toward the metamorphic halo of any
intrusipn. DOnly the margins described under item 2 are
exceptional.

14 The verrtical magnetic gradient stresses divisions not
apparent in the magnetic field. All featwres enhanced by the
derivative treatment are observable in retrospect in the
magnetic field. Nothing new is added by the treatment,
rather the emphasis of the presentation leads to differing
perspectives. The derivatives stress — )
a)The extent and distinction of the more magnetic Mathinna
Beds response and especially the abruptness of the southern
and eastern limits of this regime.
biThe precise logation of unit boundaries and the disruptive
internal trends (see also 12). The positions of the NW
termination near Bladstone and the E-W termination near the
Fushy Lagoon Fluton are marked. '
c)The presence of pronounced E-W features near 3467000 and
S470000  aN. These are far less apparent in the magnetic
field.
¥ The internal imbrication indicated in many units and the
knotty boudary character with many minor apparent breaks.
g2l The absence of anomaly in the region of the contact zone
fu  the Rushy lLagoon FPluton, much of the less magnetic
Mathinna Beds east of the Musselroe River, the Mt William
and Ansons granites and the granite at Mt Cameron.

15 Radiometric FESPDONSES of the granites are Ffar from
consistent. ‘
a) Within the FRushy Lagoon Fluton and the Mt William sheet
there is an abmnormal zone trending approximately E-W (a
little sowth of rast). This featwe does not have a direct
magnetic analogue although it is possible to draw a parallel
magnetic lineament some hundreds of metres to the north.
This rone was mapped distinctively and shown to have unusual
foliation character (Baillie, 1984).
B) The total count responses for the Ansons Ray Pluton, the
Rushy Lagoon Fluton and Mt William Shesat are quite distinct.
The northern part of the Mt William Sheet is comparable
radiometrically to the bulk of the Rushy Lagoon FPluton but
the remainder of this sheet is of lower contrast.
¢) The responses from the Rushy Lagoon and Cameron granites

Al e comparable. No radiometric distinction is apparent
within the ML Cameron block in the manner of the geological
mapping.
d) There is no significant response from grancodiorite.

14 Several important radiometric features reflect drainage
systems. The most obvious of these follows the course of the

Musselroe River and its immediate tributaries near their
confluence with it. It is clear that the sediment producing
this effect has passed down, and been concentrated in, the

~3
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valley hut iz not locally derived. Similar small scale
derivation and anomaly can be seen along Fly by Night Creek
toward the Ringarsoma River and Scotia Mine (584000 mE,
S465000 mN approx).

It may be noted that the Guaternary magnetic features noted
under item 1 have a sympathetic radiometric response. The
areas mapped as  Tertiary-covered vyvield a subdued response
which may reflect either blanketing effects or different
source regimes for  the sediment and shallow cover. Overlay
pf maps 4 and T stress this correlation..

The Mathinna Beds spouth of the approximate morthing of the
Faortiand Mine are relatively radiogactive and contrast with
conmparable lithologies to  the north as well as to the less
magnetic units to the east. Indeed, the total response of
this southern belt of Mathinna Beds is comparable to that of
the ME William Sheet south of the featwe noted under item
19. Review of proportions of Fotassium, Uranium and Thorium
within this belt indicates that Uranium is generally low or
absent while its proportion is much higher where the total
count level is lower. The ratios within the granitic rocks
are mueh more variable. Many parts of the Mathinna DBeds,
whether within the southern anomalous region or not, lie at
or near background levels. It is not clear why some parts of
the sedimentary sequence should exhibit relatively high
valuas and why these variations should be zonal.

Trend patterns are generally less obvicus in the radiometric
plots tham in the magnetics but several dominant features
trending slightly north of west can bhe recognised. The
contact =zome for the Rushy Lagoon Pluton displays a similar
orientation which might not be suspected from ingpection of

2ither the magnetic or geologic maps. Thers is a marked
tHivergence within thie contact rzone from west to east.
Similar trends are persistent and evident north of 5449300

mN but few are apparent south of this northing. The WNW
trend system transects the northern granitic bodies (see
item 1%} and possibly the north face of Mt Cameron,

Mines within the Mathinna EBeds outside contact alteration
zones do not present obvious geophysical signatures at this
level pt inspection.

The Fortland Mine 1s located on a subsidiary NW trend which
may represent a fold closure diversion from the primary
strike trend. A small radiometric response may also be
assciated, The Bluebell and BGreat Musselros Regf lie in
magnetic low areas and may, on the basis of profiles, be
locally clase to NW local divergences. In these respects
both are similar to the Fortland Mine. Neither, however, can
be associated with radiometric responses. If there is any
trend pattern o lineament alignment which, after
restoration of obviouws disleocations, is common to these
sites it will not be simply discerned.

Thte mines of the Gladstone area (gold) lie in a region where
baoth  sets of chservations are near background and the
magnetics have been largely cbscured by roofing anomalies.
Mo comments carm yet be offtered for this area.

827028
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CONECLUSTONS

The detailed magnetic and aeromagnetic survey of EL 34/86,
Gladstone, Mhas certainly fulfilled the objectives set; the
results have considerable structural and mapping potential. A
full appraisal of the structuwral implications may lead to some
direact exploration application and understanding but this
remains to be established. Mineraliced sites are small in area
and not well understood. Surveys of this type may wulitimately
provide the understanding of setting reguired to find sites
which are deeply buried or undiscovered late last century.

It is not likely, in this complex environment, that detailed
interpretation or appraisal will be easy and a considerable
interpretation research endeavour may be reguired before the
f1ll worth of this survey is rexlised.

Although a complete interpretation has yet to be provided
sufficient issues of general and specific significance have been
exposed, @ven at the level of little more than idinitial
inspection, to justify this survey and more general use of the
methods in MNE Tasmania.

Important observations include:-—

i Farts of the Mathinmna Beds are sufficiently magnetic te
express structuwring on various scales.

2 Local giranites Aare not simple bodies., Magnetic and
radiometric data show that sections of these bodies retain
apparantly Felick tenttures. Some review of intrusion

mechanisms, and compositional and textuwral issues is clearly
regqul red.

3 Thermal metamorphism rarely influences magnetic properties.
This conclusion reflects available mapping and inferences
from the data. It is probable that the magnetic character
observed was generated by moderate regional metamorphism or
placement of intrusion beneath the area studied., The roof of
the influencing intrusion is not esposed and it has been
inferred that the two Mathinna "characters" reflect distance
from this roof. Where thermal metamorphism is extreme, close
to boundaries or hot intrusives, the magnetic properties are
destroyed. Induwrated rocks are much less magnetic.

4 MW, WNW  and E-W structuring is important and contrasts with

a general strike grain approximately N-5. '

Devaonian dolerites are negatively magnetised and of low

contrast.

& Some recent sediments may occupy small Tertiary gullies
which contain remnants of basalt flows.

7 Radiometric data suggest that the magnetic Mathinna Beds
possess two Uranium distributions.

8 Much radipactive material is concentrated in recent sediment
along the valley of the Musselroe Riwver,

ia
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RECOMMENDATIONS

The discussion and conclusions given above have ralised
BeEveral issuesn worthy of further examination. These
include: -

&) Frovision oof a detailed interpretation. This should
include =zome assessment of fold systems, fault/shear off set
patterns and recomnstruction of structural history.

b) Assess=ment of granite forms, depth relationships, and
placement of the granodiorite within the intrusion sequence.
Y Evaluation of enigmas.

o) Detailed review of local characteristics within a few
hundred metres of each mineralised site including those
within the intense contact zone north of Mt Cameron.

Further U VEY S are justified but ro edxpansion  of
specifications can be advised. Much of the character in the
data sets would be lost at an elevation in excess of 100 to
120 m  and the structural defimition within wunits, or around
prospect sites, would bBe lost were the line spacing to
exceed 150 m. No variatiom in type and resclution of
instrument can be contemplated.

827630
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AFFENDIX

CONTRACTOR SUFFLIED ACAUISITION REPORT

(Samples of analog records as cobserved have been presented in
Figuwres 2, 3, 4 and 2. These illustrate the varied character of
the data sels wWithin the survey area and also show the nature af
responses near the sites of the known gold mineralisation)
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A.

SURVEY DETAILS OF DATA ACOUISITION

1.

Area

EL 3y4/88, Gladstone, Location - The BGreat Musselroe
River, within 1:250,000 mep sheet K55-4,

BGeneral survey description

Flight line direction - 080 - 270 degrees
Flight line spacing - 125 metres

Tie line direction - 180 - 360 degrees
Tie line spacing - 1000 metres

Totel line distence - 1606 kilaometres
Mean terrain clearance - B0 metres

Nominal Flying speed - 203 kilonetres/hour

Photography and Navigation:

Navigation was visuval, assisted by Doppler, fram
black and white 1:10,000 scale photography. Control was
obtained Fron topographic maps.

Flight path recovery

Flight path recovery was carried out wusing visual
recovery from the tracking Ffilm on 8 duplicate set of
photographs provided for navigation.

The average distance between recovered points was no
greater thasn 0.5 kilometres along traverse lines and tie

|ines where sufficient photaographic detail was present,

Airborne Magnetometer

Readings of the magnetic field were recorded at a
sensitivity of 0.1 nenoTeslss at a 0,2 second reading
interval,

Base station magnetometer

The base station magnetometer was sited at St. Helens

airport. The magnetaneter recorded toc & sensitivity of 0.25
nanoTeslas at an interval of 10 seconds, The sensor was
pleced in a low gradient area beyond the influence of any

827036

cultural interference. The noise envelope was less than 2.5 .

nanoTeslas peak to peak. Mo data was accepted where-in the
departure of the diurnal field exceeded 5 nanoTeslas in 5
minutes and for Flight lines 10 nanoTes!as in § minutes,
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10.

it.

12.

Bpectrometer

A differential gamma-ray spectrometer was used to
measure the energy windows encampassing the standard gasmma
radiation windows for T!~20B, Bi-214, K-40 and tota! count.

The Nal{T!] detector volune was 1024 cubic inches
15,78 litres).

Altimeter

Terrain clearance was recaorded by a radio-sltimeter
with a sensitivity of 0.1 metres and an operating range fram
ground level to 2000 feet {0 - 610 metresl,
Time base

All sirborne magnetometer readings were scquired on a
constant time basis of 0,2 seconds, all other parameters

sere recorded at a constant time bases of 0.8 seconds.

Analogue recording

A multi-channe! recorder was used to record Ffour
channels of radiometric deta, altimeter and coarse and Ffine
scale magnetic data. Ful! scale deflections were suitably
chosen and the fiducials marked on each chart.

Digital recording

For each 0.8 second acquisition interval the following
was recorded on magnetic tape:-

Fiducia! number

Time

Altitude

Magnetometer readings (Ffour)
Radiometric channels 7
Flight and line numbers.

Acquisition System

The acquisition system records al! date required onto
a magnetic tape in ASC!1 format. All dsta was transferred
to tape in blocks of ten fiducials,

827037



e

Q30

SYSTEM CALIBRATIONS AND CHECKS

System cal ibration

The aircraft syatem checks comprise the following:-
1. Magnetometer heading and manoceuvre compensation,
2. System parallax calibration.

3, Test |limnes were flown prior to end after each day's
production to ensure system repeatability.

Data acquisition checks

The checks performed on the datas acquisition system
invalve a read after write check on the tape.

On receipt of data from the field, statistics of each
variable are computed, as well as each productiaon line is
profiled and the results checked for data integrity,

Carrection coefficients

3.1. Analogue stripping

The following stripping coefficients are applied to the
data prior to presentation on the analogues,

Thoriun/Uranium o.
Thoriun/potassium O,
Uraniun/potassiun 0

~ n w

3.2. Digital stripping

The Following coefficients are to be used Por stripping
the digital data:-

Thoriun/uranium 0.251
Thoriun/potassium 0,448
Uranium/potassium  0.834
Uranium/tharium g.050
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3.3, Aircraft background and cosmic correction

These coefficients were determined from high

fiights. The eircraft
stripping.

Aircraft

Background
Total count 222,51
Potassium 17 .86
Uraniun 7.57
Thorium 3.85

3.4, Altitude Attenuation

Total count 0.005407
Potassium p.00788Y4
Uranium 0.002545
Thorium 0.00B460

3.5 BSpectral windows

Channel

from to
Tota! count 2 254
Potassium 10t 120
tranium 128 147
Thorium 198 236
Cosmic _ 255 255

background

Cosmi

Correction

2.482
0.130
0.121
0.138

827039

altitude

is to be removed before

c Correlation
Coefficient

D.096
0.0686
0.977
0.985

Erergy (MeV]

from to

0.321 2.085
1,368 1.579
1.6853 1.853
2,393 2.805
2.985 6.000

3.6 Magnetaneter and Spectrometer Parallax

The system parallax

OPERATIONAL STATISTICS

t.

Operating Base

The -operating Base
diurnal

Oparating Field crew

is - 2,0°f

was St;

Pilot - W. Kuech

Nav igator - P. McAuliffe

Technician -

BData Technician - A. Noack

Manager - W. Kuechn

Aircraft

Type - Cessna 2

Registration - VH-CPZ
_ﬁ_.

iducials

Helens;

station was sited at the airstrip

06

Tasmania.

The



4, Flight Summary

Production flights number
Survey commenceanent
Survey finish

Duration

Total kilametres

- B

18 June 1887
23 June 1887
6 days

1B06

INSTRUMENT TECHNICAL SPECIF |CATIONS

1. Airborne Magnetometer

Type

Resolution
Operating range
Mounting

2, Alt imeter

Type
Resalution
Range

3. Ground Magnetaoneter

Type

Resolution
Sampling interval
Recording interval
Recording unit

4, Navigation

Doppler type
Compass type
Navigation aids
Tracking camera
Camera lens

5. Data Acquisition system

Systén type
Digita! output
Analogue output

Scintrex V 2321 alkeli vapour
0.04 nanoTeslas

17,000 - 85,000 nancTeslas
Tail stinger

Collins Alt-50 radio altimeter
0.1 metres
0 - 610 metres

‘Beometrics GOB56 proton

precession
0.25 nanaoTeslas
10 second
20 second
MFE 450

- Decca model 71

Sperry GM3 gyro compass

- Decca Tans 94470 computer

Vinten 186 single frame
5.0t wide angle

Hewlett Packard 8825
DC-100 cassett
Watanabe,eight channe! recorder

20
oD
«}
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e
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B. Spectrometer

Beonstrics GRBOO0/800D

Beometrics DET 1024 Thal!lium
~activated Sodium lodide

16.78 litres
less than 12% FwHM on Cs137 peak

at 0.662 MeVv,

Spectral range - 0.3 - 6.0 Mev,

Channels 258

System deadtims B microseconds per totsl count

Type
Crystals

Crystal volume
Resolution

GEOPHYS1CAL DATA PROCESSED
1. Flight path map at 1:25,000 scale

2. Total magnetic intensity maps et 1:25,000 end 1:50,000
scales.

3. Stacked magnetic profiles at 1:25,000 horizontal scele and
20nT/om vertica! scale.

4, Vertical magnetic gradient contour map at 1:25,000 scale
with contour interval at .01nT/m,

5. Tote! count radiometric contour as a prel iminary map.

6. Located data tapes at 1600 BPI,
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