715001 o - 82-)823

cj‘_

NG
) o of M AO. , C.G. i E.C. F.S.M.E! o
! v-_im T i e ~-s-‘ Heuistrs::!i

e 29 0CT BR [T

- oger. oF Mg, [T
REF. N i

- ELECTROLYTIC ZINC COMPANY OF AUSTRALASIA LIMITED

West Coast Mines

EXPLORATION LICENCE 52/B0 — SMITHTON

Final Report on Exploration Activity

Bth November, 1981 to 8th November, 1982,

Genlony Dept,

. I.R. NcDohald,
Report No, 156 : October, 1982;

s




N © iaans
NS - | S 718002

TABLE_OF CONTENTS

TABLE OF CONTENTS - | | |
LIST OF APPENDICES . - o i

1,  INTRODUCTION . . ' : ' 1
2.  EXPLORATION UNDERTAKEN | ' 1
. 3. RESULTS RECEIVED _ : 1
3'1‘,t Geology : _ ' ' o1
3.2, : Geophysices ' 1
4, CONCLUSIONS . ; . 2

LIST OF APPENDICES

APPENDIX 1, Photogeological Study of E.L, 52/80,

APPENDIX 2, Interpretation of the Smithton Aeromagnetic Survsy.

e



715003

1.

INTRODUCTION

This report is a final report on E.L, 52/@9 prior to'relinquishmenf.
It also covers the previcusly unreported exploration work carried out by E,Z2,

during the period from 8th November, 1981 to Bth November, 1982,

R description of the Licence area and dstails of previous sxploration work ars
contained in £,Z, Report Ne, 140 - "Report for Six Months ended 8th November,
1981", | B |

P

EXPLORATION UNDERTAKEN

A photogeological study of the area was undértaken_by Robertson Research (Aust,)

Pty. Ltd. This involved some ground traversing to check lithological details,
S
An interpretation of the aeromagnetic survey floun by Geoex (see Report No. 140)

was completed by Mitre Gaophysics'Pty. Ltd,

RESULTS RECEIVED

3.1, Geology

The report nn'thé photogeeological study of the area by Robertson Research
is presented in Appendix 1, Essentially the study failed to find any
indications of buried granite intrusion which may-have indicated some

potential for Sn-W mineralisation,

3.2, Geophysics

The interpretive report on the Smithtﬁn agromagnatic survey by Mitre
Geophysics is presented in Appendix 2, The report Easically concludes
that the anomalies present do not appear to have sufficient amplitude

to be réspnnses from pyrrhotite bodies and that most can be best explained

as Tertiary Basalts or Cambrian spilites,
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2,

CONCLUSTIONS

Exploration was undertaken in E,L. 52/80 easentially because the Smithton
Dolomite represented a favourable host rock for skarn or pyrrhctite_rsplacemént :

style Sn mineralisation, The phutogeological study and the aeromagnetic survey

failed to find any evidence for buried granite which could act as a mineraiis—
~ation source. The magnetic anomaliss can all be explained by non-mineralisation

_features, The west-north-west ftrending magnetics in the north of the Licence

are belisved te be due to fossil sand dune trends. The large area of high
magnetiecs in the south-east corner is due to. Cambrian spilites. Other spot anom~-

alies are readily asttributable to Tertiary olivene basalts,

It is therefore concluded that the area has little potential fer economic Sn~

W mineralisation and that further expenditure on the Licence is not warranted,

e

-
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‘1. INTRODUCTION

E.Z. commissioned this photointerpretation of the Smithton regibn
by letter dated 10 December 1982 and the project area covers .
E.L. 52/80. o - |

C. M. Thomas, Senior Minerals Geologist of Robertson Research
“Australia Pty Limited undertook the interpretation and briefly
visited the area on January 21/22 1982, accompanled by

Dr N. Rutherford and R. Morland

~E.Z. pTOVIded the 1: 50 ,000 scale basemaps fbr the photo- campllatlon '
and a copy of the aeromagnetlc survey of the E. L.

The objective of éxploration in the area of E.L. 52/80 is vein tin.
mineralisation of the Renison-Cleveland type. The area was selected
presumably on the basis of known tin mineralisation at Balfour on
the southern margin of the Smithton Basin, and the presence in the
"E.L. of Precambrian ¢arbonates in an_inferredanticlinaf structure
~ which if intruded by granites of the stanniferous_Devonian_suité

would provide prospective targets.



2.1,

GEOLOGY

1:250,000 SCALE MAPPING

E.L. 52/80 lies within the Burnie 1:250,000 scale geological map

2.2,

sheet and according to this map the E.L. covers Precambrian
dolomite flanked by Cambrian volcanics élong the eastern boundary
and overlain to the west by Cambrian flysch sediments. The -
presence of Tertiary basalts is also recorded. | |

The area is very pobrly exposed with only occasional outcrops

~ along the creeks and at the aptly named Stony Point on the coast.

PHOTO-INTERPRETATION

1:50,000 scale black and white Govermment photographs of the

region were provided by E.Z., for the study. The major features

_of the interpretation were: -

a) Major Stratigraphic Units

The Cambrian flysch covering the western half of the E.L.
forms densly forrested hilly country. It appears to be
a thick westerly dipping sequence with no indication

of marker horizons except for a lower unit of more
quértziticsandstoneS-and-possibly carbonates located

in the south west which are well defined by geomorphology
and vegetation pattern. The quartziticnature of this
unit was indicated by the grey pehbly soils of the unit
noted in a road traverse; same slightly vughy quartz
sandstone pebbles could indicate that there are carbonates
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~ in this sequence. The typical flysch facies siltstones
and sandstones provide yellow-brown clayey ‘soils. '

Cambrian volcanics are exposed'in road cuttings along a
low (?fault) escarpment forming the eastern boundary of
the area; there are also some outcrops of flysch south
of the volcanics. Dips along this eastern boundary are
35 to 45° and probably parallel the dips in the west.

The central valley comprising the greater part of

E.L. 52/80 has been mapped as Precambrian dolomite, it

is characterised on the photographs by a weak NE-trending
lineament (?jointing) paralleling the major regional
fracture trend. Good exposures of white to grey crystaliine'
limestone with minor siliceous veining were observed in
Duck River in the southern part of the E.L., the dip -
appeared to be low (~5°) to the south east. The dolomite
would appear to have a uniform photo 'signature' through-
out the southern half of the E.L. south of the Bass

Highway. North of the Highway thin Quaternéry sediments,
notably sand dunes cover the valley and mask the photo--
geology. It is not inconceivable that this carbonate

unit is part of the Cambrian volcano-sedimentary sequence
given its apparent location between dominant older volcanics

in the east and younger sediments (with basal quartzite

sandstone umit} in the west.

Quaternary sand dunes are prominent features thrbughout
the norther part of the area but also extend inland with
aeolian and beach dunes located along.the valleys at

the base of the hills. Major beach dune systems have
aeromagnetic signatures due to heavy minerals.
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Tertiary Volcanics

- The scattered outcrops of basic volcanics attributed to

the Tertiary on the 1:250,000 geological sheet and the -
ubiquitous presence of isolated areas of red volcanic
soils is indicative of the widespread presence of
volcanics as flows, and perhaps sills and dykes. Thé_
photointerpretation suggests that along the Montague
River valley there is a NNE-trending zone of volcanic
centres, indicated by circular features, extending to
south of Stony Point where basalt has been mapped. ' The
low Brittons Swamp area, encircled by hills would appear

‘to be, also, a volcanic related feature with a rectalinear

shape orientated N-S and at the southern end merging with
a NW-trending magnetic lineament. This latter magnetic
zone contains the highest magnetic énomaly covered by
the E.L., careful study of the photography indicates very
weak discontinuous parallel lineaments in the vicinity

_ of the zone. However the Tertiary basalts do not form

outstanding photogeclogical features.

Structure

The major structural features would appear to NE-trending
faults, notably along the line of the Bass Highway'south
west of Smithton, and south of Montague. This fracture
direction is common in the Cambrian sediments and
Precambrian carbonate terrain. -

The escarpment extending south from Smithton is probably
a younger Tertiary fault line.

There is no evidence of doming or anticlinal folding which
could reflect subsurface granite intrusives.
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CONCLUSIONS
The photogeology of the area indicates:
1) The absence of granitic intrusives prospective
| for tin mineralisation. )

(11) Linear magnetic anomalies in the northern half of

| the area reflect an ESE-trending coastal dume

system. '

(iii) - Magnetic anomalies elsewhere in the E.L., particularly

a NW zone in the southwest commer reflect Tertiary

el

hypabyssal intrusions.
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APPENDIX 2,

Interpretation of the Smithton Aeromagnetic Surﬁey.-

by = Mitre Geophysics Pty. Ltd,
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ABSTRACT

: E.L. 52/9@ (Smithton) wae pegged by E.Z. with tin as the main exploration
target. A detailed acromagnetic survey (200m line shacing, 100m sensor alti-
tude) was flown to locate any méssive_sulphide (plus cassiterite) replacement
bodies or skarn deposits. However the survey pfoduced no magnetic énomalies"
that are comparable with responses over the knoun primary tin deposits in_horth*

western Tasmania.

The survey de?ined‘a central low mith a north~south striking series of highs :

on the eastern side (refarred to in the report as the eastern ridge) and a u&m-sss
strlklng series of highs on the nortnern side (referred to in the report as the
northern rldge). South of the low is a broad weak high. Superimposed on thesa
features are a number of smaller anomazlies, the shapes of which indicate more
~local and shallower sources. - With one exception, the amplitudes of these énumm

| alies are less than 1(H]Kﬁ ' Seventeen of these anomalies have been chosen for

closer inspection plus one of the highs constituting the eastern ridge.

Of the seventeen anomalies, only one has been’interpreted with any cert-
~ainty (S5m11), however seven other anumalies have a similar amplitude and character
(category 4, see below). Sm11 is coincident with a Tértiary basalt outlier, but
-_there is no basalt indicated at any of the seven similar anomalies and the one
~other outlier indicated on the lease has no associated magnetic respense: thus-the
interpretation is by no means certain. Other anomalies may also be grouped to-
gether; as probably having similar sources: there are two linear anomalies plus
another (not labelled) hidden within a sfesp gradient, and there are three nega—
tive anomalies. These latter indicate that remanence may be importsnt; opposing
remanent magnetism may be present (and unrecpgnised) in some of the cther gromalies,

reducing their amplitudes.

From such a limited survey, an interpretation of the regional features is
most uncertain and earlier surveys covering larger arsas should be examined, but
this has not been done for this summary report. For the tin deposits sought, a
granita spurce is needec; it is noted in the report that granites in north-west
‘Tasmania are usually non-magnetic, and that the central low in this survey is not-
inconsistagt with a buried granite. But cther data, such as gravity or seismics,
are needed befeore such an interpretation could be made. - The eastern ridgs may be

~dua to buried spilites. The northorn ridge which appears to define a fault
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across the eastern ridge, may also be due to a lithological Qnit, or possibly

_to buried basalts in the north west corner {basalt uﬂtcrops af_Montagu, 2km to the
west) and to Spilites in the north-east corner (spilites outcrop at Smithton,

2km to the past). The group of iinear anomaliég referred to aboué (category 1,

below), parallel or subparallel the nerthern ridge.

No detailed interpretation.has been made of the eightéen anomalies defined
in this report, but a simple method of depth interpretation (assuming thé source
to be a point poie, dipole, line of.polas or lines of dipoles)_has been used tc'.
.prouide a relative order and thé magnitudé_nf depths to the sources. A more-
detailed intarpretatinh giving better depth estimates and possible dimensibns,
etc., of the body can be provided, however it is recommended that any such work
be deléyéd.until more geological data is available to use as constrainté and guides

+ in the geophysical modelling. .

None of the eighteen anomalies are obvious targets for follow up surveys
but in any thorough exploration program all anomalies for which there is no
. obvious explanation, should be investigated. The list below gives the gightzen

anomaliss in order of priority for follow up.

e 6,7. a I

2. 2,3, 12, 13, 16.

3. .5, 18. | |

4. 1 (off shore), 4, 8, 9, 10, 15, 17.
5. .11,

6. 14,
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AIM AND TNTRODDUCTION

The prlmary talqet in E. L 52/@0 is for tln, dnd if prﬂspnt, it might
"occur as one of the three types of tin mlnarallsatJon recognlsed in north-west

7 Tasmanla (Taylor, 1979).

") Isolated sulphide'cassiterita orebodies which ocour as replacements of
dolomitic sediments related to underlying granitoid cupolas. '

8.9« Renison Bell, Cleveland, fit. Bischoff.

- 2) Minor quartz~-tourmaline fissure veins in the Heemskirk granite, which re-
late to sulphide rich zinc veins with a zonal pattern in the surrounding

ssdiments.

- 3) Banded magneiite-fluorite 'wrigglite' style present in northern region
associated with granitoid cusp with quartz cassiterite veins. Tin bearing

magnetite skarns are also present in the regions, e.q. Mt, Lindsay."

An aeromagnetic.suruey would be expecféd'to help define types (1) and (3)
but would be of little use for (2), except that north-west Tasmanian granites
are commonly magnetically. ‘quiet! and hence a magnetic survey might help define.
“the extent of a granite (see below). A detailed aeromagnetic survey was flown

over E.L. §2/80 in January, 1981.

) The geology of the E.L. (see Figure 1) consists of a Cambrian greywacke-
turbidite sequence on the west side of the lsase, with fhe eastern side covered
by Quaternary alluvium. Pre-tambrian'dmlamite occurs under the alluvium in the
centrs of the lease as well as in creeks on the eastérn boundazy.. Mostly
cutside the eastern boundary, occur a sequencé of north-south striking.basic -
intermediate volcanics; these intrude into the south easi corner of the leasse.
Two Tertiary basali outliers occur over the Cambrian Sediments, near the centre

of the western leass boundary.

The ground was previously held by Aberfoyle and their work plus the work
of other lease holders has been summarised by Young {1979). Young's report

concerns & largey lease which had the same eastarn boundary as E.L. 52/88:
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Aberfoyle's target and that of some of the sarlier companies had been for tin in
heavy sands at Ann Bay on the west coast. Nickleton Mining investigated 2
'gossan’ about Akm west of the north west corner of E. L. a2/BD and drilled one
hole on their Montagu River Grid. Young (1979) noted that the reported sequence
"of rncks at Montagu River, "Cambrian spilites, siltstones ‘and mudstones and Pre-
Cambrlan dolomites is similar. to the stratlgraphy at Cleualand and Renlscn" but‘

this hole was appdrently not assayed for tin.

Since a Renison stjle of mineralisation was perhaps the prime targst on
E.L. 52/@0 it may be lnstructlua to show the response of a very simple model of
this style of ore-body. The simplest response will be from an equidimerisional

ore-body and a sphere can be used as 'a model. Whilst the form of the anomaly

[

~may change for bodies of other shapes, the awmplitude should not vary greatly.

ER

The model assumes a ten million tonne ore~body where 50% of the éarbonates have
been replaced by pyrrhotite (plus cassiterite). {At Reniscn the replacement is
up to 75%.) o The literature quotes a wide varisty of magnetic susceptibilities

for pyrrhotite. but Renison is very magnetic and a value around. 8.01 cgs has been

‘assumed; therefore the medel ore-body has a susceptibility of .005 ﬁgs units.

The density of pyrrhotite is 4.55 gm/b.c. and that of the carbonates is assumed

to be 2.65; therefore the Ufe-body has a density of 3.6 gny%.c.. These param-

. eters give the ore-body a diameter of 174m. Let the top of the ore-body be &3m
from the surface, then the depth to centre from an seroplane 100m above the gruund
is 250m. The maximum response is around 2,060% v Figure 2 shows the respunse
as a contour plén at 2 scals of 1:10,000 (the scale of the original Geoex plans)

and at 1:50,000 the scale used in this report. It can be seen from Figure 3

that there is no anemaly of this magnitude on E.L. 52/90; However, as stated

above, pyrrhotite has a very variable magnetic susceptibility and smaller anomalies

" gah occur over the same sized ore-bodies. Alsp, the body may be deeper, smaller,

have a more elusive shape, etc.. |

It is the aim of this report tn-identify the anomalies resulting from the
survey, make some simple estimates of depths to the sources of the anomalies'and_.

(where possible) make some comment about these sources.
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“with a 5y contour interval and as line profiles also at 1:10,000.  The contour |

. maps have been reduced to 1: 50 000 and redrafted untu one sheet (Figure 3).

< the low qnd on or near the rldges.

‘lithological unit, although there are other possibilities (e.g. ‘that the norih

magnetic data over £.L. 4/51 may assist in the interpretation. (see beldu).

¢ . 715018

RESULTS

Geoex Pty.'Ltd.'flew an aeromagnetic (fixed wing) survey over E.L. 52/80
in'January, 1981.  The flight line spacing was nominally 200m with a magnet--

‘oheterialtitude of 100m. The data was presented as contour maps at 1:10,000

Radiometric spectrcmeter data was also ‘recorded (pota551um, uranlum, thorium and

total count channels); this data was not processed, but can be examined on the

analog records.

. The broad features of the Smithton aeromagnetxc map are a central low
extendlng beyond the western boundary of the lease, which is flarked to the nexth _
and east by 'ridges' of magnetic highs: to the south of the low is a broad, ' 9
weak high. . In the south west corner, strung'and variable responses reflzct the

outcropping spilites. There are numerous low amplitude:anomalies both within

The ridge defining the northern boundary of the magnetic lcw described
above strikes apﬁfoximatsly UNL~ESE 2 this is almost at right angles to the

general strike of the country. As 'seen in Figure 3, the ridge appears to be a

western high is due to covered basalt which outerops at Montagu, whilst the east

ern high is due to covered spilites which outcrep at Smithton). The sergo-

‘For the type of target sought, a granite is cunéidared'to be prerequisite.
There is no known granlte near the E.L., although Cox (erscomy has suggested |
possible (buried) granites several kilometres to the west and suutﬁ—east'of
Smithton baséd on the regional state gravicy data. The broad magnefic low in
E.L. SZ/BD is not inconsigﬁént with the usually non-magnstic response of north
western Tasmanian granites, but there is insufficient information to effectively
interpret the low, and nor is tﬁere a coincident gravity low to enhance this
Intgrpretation. It would assist the interpretatibn if the extent of the low
were knoun;._this might be shoun in the asrvamagnetic sQruay far Nickleton fMining
flowun over the whole of E.L. 4/7 (quoted by Young, 1979 on ﬁlate 68). |
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Eighteen anomalies have been picked from the survey for depth determination.
Anomalies that have not been chosen are either too weak to be of interest or form
bart of a complex (.0 the north-west and southueast cornefs) and cannat be '
separately analysad Depths: have been calculated using the methed of Smcllle,

1967 (elementary qpprox1mat10ns in aeromagnetic lnterpretatlnn) and these prou;de

Thall- park'! Ffigures. The values quuted below are below surface, assumlng a
'fllght height of 100m (when examining any anomaly in detail, the analog record .

- should be examined to verify the énomaly and to check the altitude). ‘No order

of accuracy is given, but as an example an anomzly (no. 11) probably due to out- -

cropping basalt gave a depth (belom surface) of 100m for & point source and 55m

_assuming a line source. Thus there ére large differences depending on the modeli
chosen as well as on other assumptions (e.g. the assumption of a-poinf source for
an outeropping slab of basalt). Similar, but hidden errers may occur-in the

-~ other anomalies but the interpretation does serve to classify the anomalies into

'shallow', 'intermediate' and 'deep' sources. An outline of Smellie's method
is given in the Appendix and the parameters taken from the profiles are summar-
ised in Table 1 (amplitudss quoted 'are approximate only). The anomalies have

been labelled numerically (1 tc 18) starting from the north. A more detailed

. interpretation giving better depth approximations and source dimensions can ba

. prbuided, however with little geological infarmation to constrain the geophysical

modelling, a large number of different models will fit the data (an infinite
number if no bounds are piaced'on-the model ). Alsoc a mecre detailed ihterpré—
tation is possibly only warranted fnllbwing'the.uerification and better desfin-
ition of the apomaly by ground magnetic surveys. A summary description of the

eighteen anomalies is given below: they have been prefixed Sm for Smithton.

Sm1 (20%) This anomaly is o.f‘.f‘—shore and has not heen interpreted. = It

is similar in amplituds and Shapé to several anomalies further
south (e.g._ﬂ, 10, 15).

sm2 (60Y) The magnetic ridge south of Sm2 affects the profile for depth
. interpretation and though it has the appearance of a point pole,
a line source givaes the better fit to the model. Depths are

180 and 100m (respectively).




- sm3. (80Y)

éma (30Y)

Sm5 (-40.--{ )

Sméb (40Y )

~ Sm7b, 7c

- (s0y , 30 ¥

~ Sme (25))

$m9 (30 {)

smi0 (20Y) |

S 718020

This anomaly is within the magnetic ridge, but it is isolated

and can be approximated as a point pole. Depth estimatae

_ 3.8 150m.

This anomaly is situated within the gradient defining tha

magnetic lnw}: Depth estimate is probably very unreliable,

being affscted by the magnetic ridge to the north: a value of

300m was obtained.

A sharp low within the morthern ridge. This low may be due
to the positioning of various {positive) magnetic bodies com-

prising the ridge, however other (isolated) lows were recerded

- within the lease (16 and 18). A magnetic low may occur when

remanent magnetism is much stronger than the induced field

and is in a direction close to opposite that of the presen.

day field.  No depth estimates were made-'

6a-6b defines an elongate zone within the central low, but .
cloéa to its edge. Thus, given the"’granite' hypothesis,'Smﬁ

is in a Faunurable lncat1on, although like the other anomallau,

- the amplltude is dlsappolntlngly low. The depth estimate for

6b is 120-190m.

~ 7a-7c is a linear high within the central low and it strikes

approximately WNW-ESE (i.s. it parallels the northern ridge).
The linear anomaly covers a distance of 3,000m witﬁ two distinct
highs (72 and 7b), and a weaker high at the eastern end (75)F |
Depth estimate for 7b is 120m and for 7c 100-180m. Like Smb,

these ancmalies are in a 'favourable' position.

Sm8 is ons of a number of low amplitude, circular anaomalies.

These are discussed more fully under SmiO.
Similar to Sm10. Depth estimate is 100m.

There are a number of lnw.amplitude'(20—30x') circular ancmalies
within E.L. 52/80; they include znomalies 1, 8, 9, 10, 15 & 17.




:'_Sm11 (25 %)

Py

sm12 (70 ¥)

Tﬁey are similér in amplitude and'ndt dissimilar to 5m11

a 25f' bent-elongate anomaly over outcropping basalt {see
below). Nona of this group of c1rcular anomalies 1g over
mapped basalt and the_unly_other OCCUTTENCE nf_basalt_ahomn

on the geological map, a few kilomztres west.uf Sm11 has no
magnetic anomaly associated with it. = It is noted that Sm11
is. atypibal of mast anomalies over baéalf; but small, weathered

oceurrences might produce such a response. Nevertheless it

. seems probable'that.all’thaﬂcircular_ahnmalies have the sams
causes and it is possible that these are small outliers of
basalt.  The depth datermlnatlons for this group ars 100 to ?Pﬂm, -

- however ‘'slabs' of basalt relatluely close to the magnetometer

would not approxlmate a point source and large ouer-estlmates

would be expected using Smellies! (1967) method.

Sm11_burrespnnds'mith cne of two Tevtiary basalt outliers et

'Christmas Hill! near the centre of the lease. There is no
magnetic anomaly over the western Dutliar;.but Sm11 corfespcnds
clossly in shape'tu the mapped bdundary of the eastern ane. . |
The depth estimate for Sm11 is 55—100n, rather high for outicrop-
ping basalt, but as ewplalned above, the assumptions used in

Smellie's method are probably not appropriate for this type of

source. It was also noted above that a broad-looking, 25Y

anomaly was not typical of the magnetic responses of basalts,

~but that an isolated, weathered outcrop might produce such'an.

anomaly. .Ground magnetic surveys and geological mapping are
needed over both outliers to determine their true responses

and extents.

This high is part of the eastern ridge referred to at the

beginning of this section. The anomaly is influenced on ths
western side by the gradiént defining the central low, bhut it
appears to have an amplituda of about 7UK"giuing a depth
estimate of 300m. A wide source is possible, which would cause

the dopth to be over estimated.  The size of the anomaly makes

it one of the more prnspectlua targets, although a buried splllte

is proﬁahly the more likely causa.

6 718021
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- 5m13 (4[){) 'Sm13 is a shallower anamaly superimposed on the (deeper) east-
' : ern ridge which is defined (in part) by anomalies 12 & 14. An
east-west sinistral fault may occur immediately to the north

“of 13 (throw 1-2km). Dapth estimate is 100m.

Sm14 (ZSD‘X) This is the largaét anomaly considered, in size and amp1itﬁdé,

however it has the form of a déep—seatsd intrusive (or buried
‘spilits), rather than an ore-body. Depth estimate is néarly’
700m. S | ”

"~ 5mi15 (25&) Within the broad weak high mentioned at the_baginning of this
o © Section is Sm15, a small closed anomaly on the western side of
the high. It has been grouped with‘the anomalies discussed

in 5m10. Depth estimate is 175m.

Sm16 (—1223&)_ A weak NW-SE trough in.the south western corner of the lease
' ' S bontains a (relatively) intense low of 125§ « The chahge in
sign of this anomaly does not affect its prospectiveness:
the anomalies extent is of the right order of megnitude Por sn
-orenbbdy snd it is isolated. No depth estimates were made,

but a ‘'shallou’ suurce.is likely.
Sm17 (25 K) _ Grouped with the type Sm10 anomalies. Depth estimate 175m.
5m18 (-SEigj '~ 5m18 is another negative anomaly possibly on strike with the

wveak trough containing Sm16. No depth estimate has been made

but it is probably deeper than Smi6.

CONCLUSIONS AND RECOMMENDATIONS

~ The detailed aeromagnefic survey over £.l. 52/@9 has defined a number of
emall amplitude surveys. There is no largs amplitude response consistant with
a Reniscn—styla gre-body. A prominent feature of the map is a central louw oy
~ and while this is not inconsistgﬁt with, the raéponse that might occur over a

buried qgranite thers is no other evidence to suggest that such is the case.



Certainly the survey results do not reflect thalapprmximaéely nprtﬁ~scuth strike
of the regional maps. (It was stated in the Introduction that wagneties would
.not assist in the detection of mineralised viens Qithin a granite however if it
has defined- a burled granite, then ‘cupola detection' (Taylor, 19?9, p 254)
should ‘be addsed tc the list Df target types.

The amplitudes of the anpmalies_wefe all disappointingly low: any skarn
or significant pyrrhotite replacement body would be expected to produce anowalies
of several hundred to thousands of gammas.  To assist in the better undersiand-

ing of the anomalies listed_above,'they may be grouped ih the following manners

a) -an'amplitﬁde (20*303'), circular anumaliés {(already referred to as type
Sm10 anomalies), mostly shallow: 1, 8, 9, 10, 15, 17, (47 see below).

b)- Circular anomalies of hlgher amplitude thdn type Smi0 (60«70'{), generally

in a more nangneflcalTy active area: 2 3 (127 see belcu)

c) Linear anomalies trending WNW--ESE, 30—4[!K} 6a-6b, 7a~7c. - A third zons
not defined above occurs to the north-east of Sm7c. . It is located within
a large gradient and hence is not evident as a closed high. It is marked

on Figura.S as a dashed line.
d) Large deep-seated anomaly: 14.
‘9) Negative anomalies: 5, 16, 18.

Anumélies nﬁt3included_aboué are Sm13 and Sm11. The former has a larger amp-
litude than type (a) and is unlikely to have the same type of source as that
group. It is sitoated vithin the eastern ridge but has a.shallower source than
Sm14 to the south or the deep-seated anomaly below §m12. Sm11 is the only
anomaly for which the cause is apparently knowﬁ, but for which there are nover-

theless problems; an adjacent basalt outcrop hés'np ancmaly and Sm11 is similar
~in amplitude and character to typé Sm10 anomalies which are not cver known

“basalts.

" The inclusion of Sm4 into type (a) was questionsd since all other type (a)
annmalias are in magnetically quiet areas. Swma ﬁay be a part of the northern

ridge;

5 718023 -
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 5m12 should perhaps ba dategoriaed with 13, as highs within tho eastern
ridge.  5m12 may be caused .by a shallower part of this ridgs or alternatively

' be a separate body above the ridge source.

The intense and varied nesponses.in the .south-cast corner of the lease are
due to outcropping_spilites.' It'is.pfobable thal the eastern ridge is due to
buried spilites possibly faulted off by thé horthern ridga in thé north~east
COTrner. The western end of the northern ridge may be due to buried basalt
(which outerops further to tﬁe west). . The negaﬁiua anomalies indicate that
remanence is significant for at least some of the sources. Remanence in an
opposing direction (as is the.case here) may combine with_the'inﬁucad magnetism'

to severely reduce the magnetic respenss of a body.

The éimple method used for the depth determination was adequats to pro-
vide a rough order of magnitude and a relative listing; except for the typse
Sm10 anomalies which may not fit the assumption of the method. More reliable
estimates can be made.using more sophisticated methods which will also provide
more information about the bcdieé-_ However such procedures should be.left 
until the anomalies have been verified and better defined by ground folicw up

_BUrVEYS.

if the location of the anomalies is generally goad, follow up can be carried
out by a series of profilgé; each successive profile being at right angles
throdgh-the highest values of the'preuious.traderse. A grid can then be set
up aver tﬁe peak of the anomaly. It is alsb_recdmmended that the data from the -
:Nickleton Mining aeremagnetic survey over E.L. 4/71 be obtained, plus any other
surveys covering the area, since thé broader information may assist in the inter-

pretation of this limited survey.

1t may be desirable to pursue the granite suggestion with further geophys—
ics: gravity and/br seismic methods could be used and these cghould also be able

to define the area of shallomest COVET.

No aﬁomalies stand out as obvious targets but perhaps‘SmTa—Tc and Smba-
6b could be investigated early in the follouw up program. An order of priority

is given below:




T -

10.

: . ¢ . )
10 ’ 5’ 7- ‘
2. . - 2,3,12, 13, 16.
3. 5, 18. S
4. 1 (off-share), 4, 8, 9, 10, 15, 17.
5. a1, , .
6. S 14,
J.R. BISHOPR
.:]RB/amd

&,
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APPENDIX

.

SMELLIE'S METHOD DF DEPTH DETERMINATION

Thé depths to the. tops of the anomaly sources given in this report
were calculated using the method_deécribed by Smellie (1967).. 1In this.
method, the source is assumed to be either & point pole, point dipocle, line of
poles or line of diboles- ~ A series of nomograms are provided which define a
funytion k, which, when multiplied by thé”apprOpriate half width (n}, gives
the depth. | N |

The half widths are defined in the diaaram below:

Lo -]

0.5 —

.0

The follewing ratios apply for profiles along (magnetic) north-south traverses.
(Traverses over point poles or point dipeles can be made north-south and at

‘Smithton, traverses over most line sources were also best taken in a north-

suuth.direction.)

Point Pole Point Dipole Line of Poles tine of Dipoles

(strike=90"(mag)) (strike=90")
nn® = .83 nipnt = .81 " nnt = W74 n:n' = 77
k =1.46  k =1.82 'k ° = .85 &k = 2.3
k! = 1.2 ke = 2.24 Kt = . 115 k' = 1.76
Tﬁsn z = kn
& z' =  k'n'

If the data'is a close fit to the model, then 2z and z' should give close to ths

sama depth.



(See Appendix for description of parameters. -
stated otherwise.)

TABLE_1. -~ ANOMALY OEPTH DESCRIPTIONS |

e ——

%

ALl prdfile dirsctions are magnetic north-south, éxcept where

T

a's v

Anomaly Approx. 1 n' nsnt Best fit  Appear- Depth below Approximate Comments
: Ampli- (m) (m) to n:n' ance surface {m) Location ' '
tude (a)* (n)* (a) (b) AM.G.
¥ | |
cm1 20 333,750CE ~ Off-shore, no
5,482 ,300N interpretation mads.
Sm2 60 180 250 .72  Line - Pt. pole 100 180 336,350F . _ Removal of 'region-
' < -source - 5,480,550N al' reduces. depths
slightly.
Sm3 80 187 195 .96 Pt.pole Pt pole 150 331,700 Poor fit of n:n? ‘
' ' 5,479 ,900N but good -'shapd to
anomaly .
Sma 30 - 280 310 »84 Pt. pule Pt. pole 300 335,300E Interference from
' ' ' - 5,477,100N adjacent responses.
Sm5 C =40 339,100 No interpretation
' 5,476,800N mades
5méb 4n 210 230 .91  Pt. pole Line 190 120 - 332,200€ Interference from
' ' source 5,477 ,350N adjacent responsess
" 8m7b - 80 190 265 <71 Lirne .Liha- 120 331,600
L ' ' source source ' . 5,474 ,400N
Sm7c 30 200 230 .9 Pt. pole Lina 180 110 . 333,100€
‘ - source - - 5,473,700N
SmB 25 210 210 1. Pt. pole Pt. pole 175 330,5508
' ' 5,471,900M ~J
Smg 30 145 160 .9  Pt. pole Pt. pola 100 (200 332,400F oo
- ' {on PL. 5,472,000N o
dipols) ™
* See next page o Oo_-
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TABLE 1. -~ ANOMALY DEPTH DETERMINATION (Cont.)

Anomaly  Approx. n n' risn' Best fit Appear~ Depth below Appraximata @UComméhts
"~ Ampli- {m) (m) - tonint ance surface {(m) Location
tude . - - {ay* (b)* (2) (b) "AsM.Go
() o |
- Sm10 20 170 150 1.13  Pt. pcle Pt. pole 100 332,200 " Interference from
: ' ' 5,471,000N adjacent responses.
Sm11 25 145 160 .91  Pt. pole Line’ 100 S5 333,650€ .
' source : 5,470,900N
:Sm121 70 320 320 1. Pt. pole . - 309 : 337,650E 'Pussible wide sourcs
' ' 5,470,7T00N . lgading to over
: E estimatezinterfer-
ence.
Sm13% 40 170 240 .7t Lins Line 100  337,5006
‘ source sourcs 5,467,B850N N
sm14' 250 700 500 1.4 Pt. pole . 675 338, 800K ‘Poor Fit to nin
| | - ' 5,465,650N |
Smi5 25 190 . 230 .83  Pt. pols Pt. pole 175 330,650€
' . 5,465,100
Sm16 125 330,200E ‘No internretation -
5,483 ,850N - made..
_ 5m17. 25 190 220 ~»B6 Pt. pole Pt. pels 175 332,30DE. o Interferences from
‘ 5,461,050N - . adjacent responses.
5m18 ~35 332,250E -+ No interpetation
| 5,460,400N made.

Profile taken east-west (mag.)
Profils teken at 52° (mag.).

* Column {a) shows which of the 4 possibilities (point pole, point dipolé, line of poles or line of dipoles) best
fits the data using the ratios nin'. Column {b) gives the best fit by visual inspection.
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THE MODEL. A 10 million loone spherical ore body e r ey ma s S i
with mognetic susceptibility OQO05 cgs. units %n RE _GECPHYSICS  PTY. LYD.,
and density 36 gm/cc. Body is buried at - 3 ' : a

¢ dopth of 250m (to the centre of the sphere)

below the flight level. Magnetic Rosponse of

Spherical Ore-body.
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