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The plot for Dora is the n = 5 data.

The plot for Rolleston is the data fran the n ~ 4 receiver,
except for the southettJIrost line 565 which is n ~ 5.

11

For selina the log average of the n ~ 4 and n ~ 5 resistivities
and the average of the chargeabilities are plotted, since both.
receivers were on the eastern side of the transmitting electrode.

The IP surveys on all three areas were pole-dipole and 2 spacings
were used. The array gecJiretry varied fran grid to grid and a
diagram is shown in each IP section. The IP figures included in
this report and listed above only show the results for surveys
with the receiving dipole east of the transmitting electrode.
The pole-dipole array gives asyrmetric results and gives these
figures continuity from grid to grid. Inevitably scme significant
infOIlllation is not shown and this is discussed in the appropriate
section.

Note:
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StM\ARy

1..

- Turair (1973) - part of grid

- Dighem (1980)

-00:; (1970/71) - part of grid

- 00:; (1970/71) - part of grid.

- ~ (late 1950's)

- SCintrex (1973) - part of grid

- Dighem (1980)

- a:;G (1970/71)

-Mt. Lyell (1972/73) - part of gOO

- SCintI:ex (1980) - one test line

self potential

:induced polarisation

ground magnetics

airllome electranagnetics

aeJ:(lllagnetics

The· selina-Rolleston-Dora area is part c£a narrow belt ofprospectil.e Mt"lR:lad

Volcanics on the eastem side of EL 9/66. Approxilnately 10lmls. of tlllle

20km. belt have been gridded and this covers three 1:5000 scale maps

'Which have been naIred after large lakes withh each of the areas.· The~ts

of the various geophysical surveys over each of the three grids are

discussed area by area.

A pyrite body with interesting silver values was revealed by an IP S\1n1lf!j',

east of Lake selina. Four DOH's have shown the body to be truncated to

tbe south against the faulted contact withtheOrdovici.an sediments bIlt

open to the north. There is a strong magnetic ancmaly north of the body

bIt any relationship this may have with the mineralisation has not yet

b!en established. 'lhis magnetic aInll111y is centred over a contact

bebleen the prospective acid volcanics and the (probably banen) Jukes

Breccia of the Tyndall Group. A similar ananaly occurs on the eastem

,side of the grid over a similar contact.

']he geophysical coverage over Selina consists of:
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The geophysical coverage over the Rolleston grid consists of:

The only SF ananaly was over the pyrite body and a broad high from a test

gravity profile over the body may be due to the mineralisation. The

grid needs to be cc:mpleted with IF to detennine: the northern boundaries

of the pyrite body; the association, if any, with the magnetic ananalies;

and to prospect the remaining half of the area, There should be

considerable overlap with the northern section of the original survey.

\

2.
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- ro:; (1969/70)

- ro:; (1969/70)

- ro:; (1969/70)

- ro:; (1970/71)

- 03G (1969/70)

- ~ (late 1950's)

induced polarisation

ground magnetics

self potential

ae:ranagnetics

electrical soundings

The Dighem and Turair airborne electr0m3.gnetics (AEM) responded (poorly)

to the pyrite bodY. Dighem also responded (!lOre strongly) to a belt of

black shales on the eastern side of the <F.:id (the Turair survey did not

extend this far east) • AEM anomalies in the SW comer of the grid are

attributed to conductive layers within the .glacial !lOraine which covers

this part of the grid. A rein~retation of the Dighem results is

being undertaken, in which all possible anomalies are being plotted:

one further anomaly has been picked over the pyrite body and other

possible conductors of interest were interpreted over both the western and

eastern magnetic anomalies.

A pyrite bodY has also been defined at the northern end of the Rolleston

grid. This may be an offset southern extension of the Selina bodY,..
however there is a well defined magnetic anomaly over this mineralisation•.

Three DDH's have defined the bodY; the base metal values are 19"1 and

although tltey increase to the south, the geophysics suggests that the

body does not extend south of the last DDH.
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'Die geophysical coverage over the Dora grid consists of:

There WIlS no SP ananaly over the pyrite J:xx'ly, but responses were obtained

over black shales on the eastern edges of some of the ~ines. As

mentioned above, much of the area is covered by glacial m:>raine and SP

does not usuaiiy give useful results in such environments.

3.
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-~ (late 1950's)

-00;; (1969/70)

- 00;; (1969/70)

- ~ (1958)

-00;; (1969/70)

_.~ (1958)

- ~ (1958)

aeranagnetics

gravity

induced polarisation

~nagnetics

~lf potential

An IP ananaly occurs over the three southemrost lines of the grid, west

of the baseline: a magnetic ananaly occurs approximately 100m. to the

east. The IP response cuts a contact between the acid VOlcanics and

the Ordovician sediments. The area is not covered by m:>raine and

further evidence (geological or geochemical) is needed before drilling

is reocmtended.

A weaker III illl@l!\3Jy tIDd associated IlVigfl@tiC llnOllDly occurs to the east of

the pyriw I:lOOy @w;r old work1n98. '!'his zone has not yet been drilled.

~ of tM IleH@ilwn grid is CXlVertld by mraine, however for the m:>st part,

it it! not eenduetive and the II.> would be expected to penetrate it.

(Electrical fiWfidinqs have shown this to be at least 130m. thick in places.)

A probable exception 1s the llI'lal1!1l1es fran the gradient array IP survey

north west of~ Rollestol'H these are possibly due to clay layers

within tOO mora1ne. There are well defined magnetic ananalies down the

length of too qdd on the eastern side; weak IP ananalies are associated

with t:ht:m, but these may be responses to the magnetite. IP also responded

ever black shales on the eastern edge of the grid.
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Further investigation is warranted on the IP and magnetic ananalies

centred over old workings at 700E on line 48N on the Rolleston grid.

The extension of the grid south to Lake Spicer and the coverage of IP

and magnetic surveys will lOOan that a \\'eaker RI'AE Turam anomaly will be

investigated. Also \\'eak IP ananalies on the southernm::>st line of

the Dora grid will be defined.

There is a weak IP ananaly in the NE quarter of the grid, loosely

associated with a magnetic ananaly on strike with similar and better

defined ananalies on the Rolleston grid. Investigation of this ananaly

would depend upon results of drilling of the Rolleston anomalies.

4.
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The geophysical ananalies in the SW comer of the Dora grid could be

investigated by detelJllining the thickness of the IlOraine (by electrical

soundings or seismic refraction) and by then drilling over interesting

targets. If the seismic velocities of the Ordovician and cambrian rocks

The mineralisation found on the area so far has been polarisable but

not very conductive; IP is therefore the best geophysical tool. The

surveys that have been carried out over the grids are =nsidered to have

given good data and little pUJ:POse would be gained fran further IP

except where specific targets were being investigated. It is reccmnended

that the IP coverage of the selina grid be caupleted; a continuation of

the pole-dipole array is preferred but a gradient array is recx:xmended

on cost-effective grounds. Following this sw:veya DDH is reoomnended

over the northern extension of the pyrite zone east of Lake selina.

In the sw, the magnetics defines a (hidden) contact between the volcanics

and the Ordovician sediments. Several IP ananalies plus the Turair

ananalyoverlie and cross this contact. They areinte:r:preted as being

due to =nductive and polarisable zones within the glacial =ver.

The IP sw:veys produced anomalies in the NW and SW =rners of the grid.

None are directly related to any of the many old workings 0.\'1 the grid.

The IP ananalies in the NW are southern extensions of ananalies on the

Rolleston grid and further evidence is needed before these areas

becane drilling targets.
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5.

are sufficiently different, a seismic sw:vey by itself could map the

%OCk types beneath the cover.

For the canpllation of geophysical data on to the new AMG base sheets,

the IP data already transferred on to 1:5000 is an adequate representation

of the Rolleston and Dora areas, although only one of the dipole spacing

has been transferred. The contour maps show both coverage and ananalies.

The stDOt:hed magnetics may also be presented in this way. However a

note should elIphasise that the SlroOthing of the magnetics (while enhancing

the laxger, deeper bodies) has retroVedthe effects of the surface

mineralisation and for these the user is referred back to the original

<X>G maps. Two other sheets could be used for all other methods, one

to show the coverage and the other to show ananalies. All geophysical

data over the selina-Dora area is worth preserving (insofar as it appears

to be •good' data) and should be transferred to the base maps.

•



The area has been gridded by east-west lines naninally 800 ft. (244m.)

apart, pegged at 100 ft. (30m.) intervals and covers three 1:5000 scale

maps. These have been named (south to north) Dora, Rolleston, Selina after

lakes on each map. In the report the geophysical results from each map

area are discussed separately.

The selina-Dora area is within a narrow belt of prospective Mt.R~advolcanics

extending for about 20kms. on the Mt. Lyell EL 9/66. Approximately 10kms.

has been gridded fran Lake Dora to north of Lake Selina. 'I'llis report

lists the geophysical coverage up to september 1980. The results are

examined and SCIre reccmnendations are made for further exploration.

Exploration recamtenced in 1979/80 when drill cores and rock chips were

assayed; an airl:x:>me EM survey (Dighem) was flown over the selina grid

and a test gravity survey was made on one profile line over the Selina

pyrite body. Work planned for the 1980/81 field season includes canpleting

the IP coverage of the Selina grid and extending the grid from Lake Dora to

Lake Spicer. IP, magnetics and soil sarrq:>ling will be carried out over

this extension.

6.307009

INl'ROOOcrION

The area was first prospected near the tum of the century when copper

mineralisation was discovered near Lake Dora. There are several old

workings between Lakes Dora and selina. The area next received attention

when Mt. Lyell sarrpled these workings in the 1930's, with disappointing

results. In 1957/58 Rio Tinto Australia Exploration (RTAE) carried

out geochemical and geophysical surveys over the Dora area; the latter

included Turam, magnetics and gravity surveys. RTAE concluded that the

area did not warrant further work and no drilling was done. The

Consolidated Syndicate com:renced work in 1969/70; the present grid was

surveyed and between then and the end of the 1972/73 Slmtler season,

geological mapping, geochemical sarrpling, drilling and the geophysical

surveys fonning the bulk of this report were all undertaken. A description

of the geology and a sUIlll1ary of the exploration up to this time is given

by Wells (1975).
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<flineral1sation:

7.
307010

Geology:

A sequence of acid volcanics kn<:Mn as the Mt. Read Volcanics are host for

much of the mineralisation on the west coast of Tasmania. On the selina

grid, these volcanics trend approx1mately north-south With a steep to near­

vertical dip to the west, and occupy the central part of the grid (see

Figure 2). To the east, the rocks pass confonnably downwards into an

~ly barren ItJwer cambrian series of shales, sandstones and

conglanerates ( 'Sticht Range sequence I - a Success Creek oorrelate).

'lbese in tum unconfonnably overlie the Precambrian Sticht Range Quartzite.

To the west, the Ordovician Owen Conglanerate unconfonnably overlies the

volcanics. This latter contact is obscured for mst of its 1e."'Igth on the

selina grid by mraine. In the northem central part ·of the area, the

acid volcanics are overlain unconfonnably by the J1.lkes Breccia, part of the

(again, apparently barren) Tyndall Group which is part of the upper sequence

of rocks in the Mt. Read Volcanics. A small chert body has been mapped

iJll!lE>iliately west of the Jukes Breccia on lines 152N and 16ON. 'lhus to the

~t, the grid lines tenninate on either the Owen Conglanerate or on

uoraine overlying the oonglanerate. To the east, the northem lines

terminate in ItJwer cambrian sediments, Whilst the southem lines extend

.past these rocks and tenninate in the Sticht Range Quartzites. M::lraine

covers nearly all of the southeXIlllPSt lines and much of the Rolleston

~ to the south.

1here are several kn<:Mn mineralised occurrenoes (~r,' lead, pyrite,

,. E atite, magnetite) in the selina-£loraarea. '1he main mineral occunence
G1:the selina grid is a pyrite body coota1ninq $CIlle silv.ar Within the acid

"lIOlcanics. Its southern end is truncated by the cootact with the Owen

<:t:mqlanerate and it is open to the north. tal's have .been drilled on

lines 1l2N to 136N (LS7, 4, 5 and 6zespect1vely) • Each hole intersected

.merallsation, With the best silver values on the northerrmst line. Old

~ exist near the volcanics/c:ong1anerate ClOntact on lines SON, 96N
•

andlO4N (Figure 2).
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The selina Grid:

The following geophysical surveys have been carried out over the selina grid:

Geophysics:

307011 8.

- CGG (1970/71) - part of grid only

- CGG (1970/71) - part of grid only

- 1980 - one test ·line

- Dighem (1980)

- CGG (1970/71)

- Mt. Lyell (1972/73) - part of grid only

- RTAE (late 1950's)

- SCintrex Turair (1973) - covers small
portion of grid

- Turair (1973)

- Dighem (1980)

Electranagnetics - Airborne:

Induced Polarisation:

- Ground:

Self Potential:

Gravity:

.Magnetics - Airborne:

The selina grid is a nor-..hern extension of the Rolleston-Dora grid, the

selina baseline being offset 3000 ft. to the east. . The grid itself is

situated to the east of Lake Selina. On the 1:5000 scale maps the selina

grid is defined as being from lines 80N to l84N. The lines have been

surveyed at a (naninal) distance apart of 800 ft. (244m.) and pegged along

line at 100 ft. (30m.) intervals. Grid north is approximately 200 west of

~ north.

The aeranagnetic survey for Rio Tinto of Australia Exploration P/L covers

the whole of the selina-Dora area. The Mt. Lyell Mining and Railway CCrnpany

Limited has the results in the fom of 100y contours, drawn ona 1:50,000

base map. The survey was reviewed for Mt. Lyell by J .L. Irvine in 1974

who w.rote: "It is assumed that a fluxgate instrument was installed in a

helicopter and a xrean terrain clearance of approximately 500 ft. was

enployed. A flight line direction of east-west was utilised at a line

Aeranagnetics:

.,=>~
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•

'.the survey is useful only for lIb::lwmg the general magnetic behaviour of the

10:»1 area. (the survey did not extend east of the SUcht Range) and for

delineating the stmnger magnetic highs. 'l\-.O highs occur in the Selina

area, one closely assoc::ia.ted with Mount Selina, the other SC100 1,70Om. to

tM south. '!be second high ill on the boundary of the Selina and Rolleston

1,5000 maps (8ON - 72N). These are detailed in the Ground Magnetics

aection.

'1'be mgnetics recorded at the time of the Turair survey agree with and

contribute nothing to the magnetics recorded during the (l3.rger area)

DighEm survey. Contours "for both surveys were presented on 1:10,000 scale

IMpS. The Dighan magnetics have been enlarged to 1:5000 scale and are

presented here at 1:20,000 (Figure 3). An enhanced magnetics map is also

presented by Dighem (at 1:10,000); this emphasi.ses the near-surface features

at the expense of deeper seated bodies. The Dighem survey had a flight

line spacing of 150m. and a nominal receiver height of 5Om.

'!he Dighem survey revealed several ananalies and a very similar picture to the

&m:IOthed gxound magnetic data was obtained, however, the coverage did not

extend south of 104N. Thus the Oighem magnetics are included below with

the ground magnetics in a IIOre detailed discussion of the magnetic reSUlts.

A M::Phar M700 fluxgate magnetaneter was used to record the vertical magnetic

intensity over the Selina grid. The reading interval along lines was

.so ft. and ananalies were recorded as positive. The readings were taken

by Consolidated Syndicate personnel in 1970/71 and theI1 forwarded to en;

for contouring and interpretation. The south-west portion of the grid was

xeadby proton magnetaleter in 1972/73. There is little difference between

tile two surveys.

'DIe fluxgate results were presented as contours only (no values plotted)

by en; on a 1:6000 scale !lap (however an undrafted !lap of the data values'

lIaS also prepared) • The contour intervals were 500y and 25Oy. .The map

shows several magnetic zones but it largely under-represents the data and

does not readily lend itself to an interpretation. A plot of the data in

p%Ofile fonn shows that, in many places, readings were affected by



As previously mentioned, the Dighem magnetic map is very similar to the

SIOOOthed magnetic data and both maps are referred to in the description

that follows.

The Selina magnetics map (both the Dighem and ground) is dominated by ~

large ananalies located on either side of the Jukes Breccia which covers the

central northern part of the area. These ~ ananalies canbined to give

the one large ananaly on the aeranagnetic map produced for Rio Tinto. The

western ananaly on the Dighem map is closely associated with the chert

body (the ground magnetics map has the peak of the ananaly further south),

while the eastern ananaly is located beneath the Jukes Breccia/acid volcanics

contact.

10.
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occurrences of surface or near-surface magnetite in veins. A contour

plan of SIOOOthed magnetics on a 1:5000 scale map was produced by hand

SIOOOthing the profiles and marking the 10Dy contour intel:Vals on the base

map (Figure 4). As stated above, the resultant map is very similar to

the Dighem magnetics map. Other intel:pretations for SIOOOthing the data

and deciding the contour positions are quite possible and thus the truth

may be other than as shown. AlSO, the SIOOOthed map rercoves the responses

of the surface magnetite which may be significant if magnetite is associated

with SUlphide mineralisation.

A ridge of magnetic highs extending south fran this eastern anomaly closely

follows the contact to its southern limit, but then continues south to the

edge of the map (this is lrore evident fran the ground data, Figure 4, which

shows a little lrore detail) • Between 96N and 104N this ridge, in oomron

with adjacent features, shows a sudden change in direct:j.on of contours which

suggests a sinistral fault, possibly trending north-west through the southern

portion of the Selina area, and indeed such a fault has been suggested on

.sane geological maps of the area. Drilling in the area imnediately south

of the daninant ananaly to the west of the Jukes Breccia has defined a pyrite

body which probably truncates against the Owen Cbnglooerate to the south

. (at line 112N), but which is open to the north and extends into this

magnetio high. Drilling to the south (in the Rolleston area) has revealed

another pyrite body close to the Owen COnglcmarate/acid volcanics contact.

This may be an (offset) extension of the lrore northerly body.
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Electranagnetics:

The contact between the acid volcanics and the L::lwer cambrian sedb,elijl ...

fairly closely follows the steep magnetic gradient foxming the eastE:m.

boundary of the Dighem magnetic map. There is no such correlatiall \\VJiltlb.

the westem boundaJ:y of the acid volcanics (npBtly covered by 1rOra.tDlle»_

11.

There is a series of NNE trending magnetic high$ in the eastem~ of

the map. There are tw::> well defined ananalieswithin this zone (1llrJe

between lines 136N and 144N and the other on line 168N) ,apart fran a

narrow intense high which extends over three lines (SoOrn.) in the}llE

comer of the map.

A'lUrair survey was conducted by Scintrex in February 1973 over the SlCllrth-

llleStern portion of the selina grid. The flight line spacing was BOO ft.

(245m.) and the naninal terrain clearance of the receiver was 200 ft..
<6Om.) • The ananalies were nextranelyweak and often near or withhD. the

Ulise level of the systemn• The survey appears to have been badly E"'el"UtedJ

:the signal strength was off-scale ,{despite min1rmlm pcMer izIplt t:ht'ougI:a the

loop - an undesirable feature) and the short reco~ length all~ poor

J:eSOlutionof any possible ancmalies. Nevertheless manalies were

dntel:preted over the (known) pyrite body east of Lake selina. 1IflaoiaJU es

,.-..ere also picked to the north ar.dsoathof this body. other ananaHes

•.Iolere intel:pretedat the Owen COng1arerate/lIOra!necontact .and within the

''!'he distribution of surface magnetite is best examined fran the (WJlilI{iW>tJJed)

profiles (not included with this report). These show that the slltf...ce

magnetite veins are associated with the western magnetic high (north «Il.f the

pyrite body) fram lines l28N to l60N. The ridge of magnetic highz

extending south fram the dcminant eastern magnetic high shows evi~ <Pi
surface magnetite in vcu:ying anounts on all lines. Thexe 1s also a

narrow band a few hundred feet east of the bclse line on lines SaN 'W 1lI2N

extending out to 1200 ft. east on line 12ON. All these magnetic fa}!!!Ji!es

are further discussed in the Intel:pretation section.
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A Dighem (airbo:rne EM) survey was carried out in March 1980 over the 5ellna

grid (sur:veys were also carried out in the Henty-Yolande and Lynch Creek

.areas) with a line spacing of 150m. and a naninal receiver height of 3~

A detailed asSesSlreIlt of the Dighem results will be given in a future

report. A SUlIll1alY only is given here. Ananalies occurred on all lil:ilea

.at the eastern limits of the grid. .The aJlCIlIalies were generally graded

no. 2 (out of 6 with 1 the poorest aJlCIlIaly) and are interpreted as l::lemg

caused by graphitic shales within the Lower cambrian sediments. (TIlle

Turair survey did not extend to this area.) A grade 2 ananaly was also

picked on one flight line over the pyrite body. (This ananaly occw:s

'Within 6Om. of a Turair ananaly.) One grade 1 ananaly and 'a possible

<DDdllctor' were also interpreted within the IIJ:lraine in the south-westem

comer of the grid. In mmrnary, a poor aJlCIlIaly occurred on one line~

knc:JrNn mineralisation and no other areas of interest were delineated.

lbtlever a reinterpretation is being undertaken in which veJ:Y small

t:J:ace excursions, probably noise, have been plotted as possible COl'lduc:Wr.s.

Alignments, coincidence with other ananalies etc. will be looked for.

Sate of these possible anomalies are mentioned in the Interpretation

section below.

Electrical Soundings:

Before eatIlEl1Cing the IP survey, resiStiVity soundings were made at two

sites to deteJ:mine the thickness and electrical properties of the~

lllhich covered the westem half of the surveyed area. EEl :was made 9:b:o.

(300 ft.) south of 3900W on line 152N and EE2 was Iradeat 3500W on line %N.

..1iS2 showed the IIJ:lraine to have a a:mductive layer above the~istive

bedrock. OX's interpretation stated that the depth to basement~ be

less than 18m. (60 ft.). A qualitative inspection of the results suggests

t:hat basement is certainly less than 25m. SOunding EEl appears to have

·been affected by lateral changes in resistivities, however its graph

suggests an even shallower depth to basement with possibly a sanelolhat less

·conductive overilurden. Chargeabilityrooasurarents were not made.

IIlduced Polarisation:

:In 1970/71 OX carried out a pole-dipole survey over part of the selina grid.

"!he survey went as far north as line 160N and, with the exception of two lines,
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SCintrex IPR-7 receivers were used with a 7.5 KVA Htmtec IF transmitter.

self potential neasurenents were also made.

'!be averaged chargeability map has been oontoured in lOms intervals and

t:he apparent resistivities at the following intervals: 500,1000, 2000,

SOOO ohm-m.

.13.
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receiving electrodescurrent electrode

The results were presented as contoured values of apparent resistivity and

apparent chargeability on 1:6000 maps (with separate sheets for each dipole

spacing). M. Hutton has plotted and oontoured the average chargeability

values fron the b.o receivers and the average of the logs of the resistivities

on to 1:5000 scale maps (see Figures 5 and 6, the effect of averaging-the

log of the resistivities has been to weight the lower values).

n:mai.ned west of the base line. The array used was pole-dipole. 'lhe

dipole length was 200ft. and b.o dipole spacings (1000 ft. and 800 ft.)

M!%e reoorded (see diagram below) •

Both the averaged chargeability and resistivity contours sOOw a linear

.anana1y centred on lines l20N, 12SN and 136N, but extending fran line

BaN to 144N, with both ends open (the northern end of the ananaly being past

t:he contact with the Jukes Breccia and showing rio sign of diminishing).

Chal:geability values read a peak value of 72 ms with a large ananalous area

of greater than 30 ms in a general backgrotmd of around 10 ms. The resistivity

Vcl1ues have a min:innJm value of 210 ohm-m in an area of less than 500 obm-m

hla background of around 3000 ohm-m. This is the AI ananalyof cn;'s

report. This zone has been drilled by four drill holes (LS4 on line J2llN,

LS5 on line 12SN, IS6 on line 136N and IS7 on line 112N) which defined:a

~·pytite body with very little base netals but with pranising silve:r: oontent.
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The resistivity map shows a 'low' (less than 1000 ohm-m) in the south-west

comer over the lIOraine(confiDlling the electrical sounding which showed

a conductive horizon at the base of the noraine), however there is 00

corresponding chargeability anana1y.

self Potential:

The self potential results are oot given by a;c;, although apparently a

rneasurenent was made at each IP station (100 ft. intervals along lines spaced

800 ft. apart). The a;c; (1970/71) report states that on line 136N,

between 2250W and 2450W a strong anomaly of -400 millivolts occurred.

"There is no significant SP anomaly on any other profile". The -400 nfJ

anomaly coincides With the known pyrite J:x:x:ly on line 136N.

GraVity:

One test line of gravity was carried out along line 12ON"in March 1980.

A vel:}' broad anana1y was recorded over the line which may be due to the

pyrite J:x:x:!y. I have not yet made a detailed evaluation of this survey

and no quantitative inte:rpretation was attempted on the Lake Selina data.

Interpretation

The selina grid has been covered by magnetics and aero-electranagnetics,

but has only been partially surveyed by IP. The IP has produced strong

anomalies over the known sulphide mineralisation in contrast to the poor

EM responses of the Dighem and Turair surveys. (It is planned to complete

the IP coverage of the grid in early 1981.)

The IP to date only partly covers the interesting area north of the pyrite

body. In this NW corner of the grid, the Mt. Read Volcanics are wedged

between the Jukes Breccia to the east and the Owen COng1cmerate to the west.

To the north is a small body of chert (on lines 152N and 160N). North of

line 16ON, the Jukes directly contacts the Owen With no intervening volcanics.

The highest chargeabilities are on line 120N above the widest intersection

of the pyrite body (Figure 7) and the contours suggest that the mineralisation

continues NE tlu:ough the volcanics/Jukes contact. However anana10us values

also trend north to the chert. The existence of the chert, apparently on



"lhe! reinterpretation of the Dighem FMdata (Bishop, 1980) twm'! no possible

<lC4lductors between the pyrite body and the chert (though one was defined

over the mineralisation on the next line to the south), but two were defj.ned

strike With the sulphide body, suggests a 'favourable horiZOJ:)'m:x:1el (e.g.

discussed by sangster, 1972) in which "exhalite,in the tom 9:.f 9heJ:t and

weak sulphide iron-fonnation, is the regionally stratigravhic egu:i.valent

of the ee:onanic base metal sulphide bodies". (Bodies of e~J:t "variably

JlI1neralised by veins and disseminations of sulphides" are i9!.!Qd near

the Mt. Lyell ore bodies - Reid, 1975). 'Ihe role of ma91lm-cs is inp:Jrtant

since "the three major fonns of exhalite iron-fonnation i.e. oxio.e,

cartxmate, sulphide, are considered to represent a chan~ of f~:i.es

corresponding to an increase in water depth". 'Ihere is :;emg discrepancy

be'tween the Dighem and ground magnetics map between lines 144.N gp.d 152N

(which is the area between the pyrite body and the chert) I the fOnTer has

the maximum value very close to line 152N, the latter On lwe ;L44N.

(These ~ lines are actually over 350m. apart in this area, 9ue to a

large cliff in between.) 'Ihe Dighem survey is IlOre detW.1~ since an

intemediate line, 148N, was flown. It is recc:mnended ~t 'further

~ magnetics be carried out between lines 136N and 16BN on f3ay a 100m.

line spacing. Nevertheless neither survey has its max1ml.lID §Qj.pciOing

with the chert body and one possible interpretation is an i}:).9r@se in

magnetite content along the favourable horizon north aW().y fron the pyrite

towards the chert. 'Ihe contour map of the unsmx>thed mll!~netj.cs (CGG,

1970/71) shows that magnetite veins occur on or near the IOUllace over the pyrite

body on lines 128N and 136N and then, offset sane 150m. to the east,

further mineralisation extends north to line 1600. 'Ih(i!se WJ,SIlOOthed

magnetics contours suggest the presence of a thin, narrow n~-south

striking magnetic 'dyke' between lines 136N and 160N (throu~h the chert

body) • However the Dighem survey (and thE! smoothed magnetics) has

responded to a three-dimensional body at depth. Using lil §j?here as a first

approximation, and matching to the west side of the Dighem p~Hle line 152N

(i.E!. on the assumption that the east side has been influenced py the other

1l8gnetic body to the NE), a reasonable match (see appendix 1!rui Figure Al )

gives a depth to centre of approximately 275m. ± 25m. and for a (high)

susceptibility of .01, a radius of 200m. is obtained. Thull for a naninal

1lla<JIletaneter height of 5Orn., the body. is 225m. to centre ~19W !iJI:OW1d level.
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(with the lowest grading) within the general area. 'l1leir locations are

approximately: (1) 100m. north of line 144N, 3100'"1'1, (2) 5Om. south of line

16ON, 1l00W.· 'l1le former aIlC4llaly is well to the west of the likely

extension of the pyrite body, though probably over acid volcanics (the

surface is covered by a quaterruuy swamp) 1 the latter is within the

Jukes Breccia and though close to the strike of the mineralisation

(extrapolated over 70Om.), it is well to the east of the magnetic response.

The 'favourable horizon' is apparently (and locally?) truncated to the south

by the conglanerate/volcanics contact near line 112N and whilst the oxide

facies (magnetite) may not be the target area according to the rcodel, the

magnetic ananaly should be drilled (after further ground magnetics on nore

closely spaced lines) and the possible Dighem ananalies followed up, as

part of a =re detailed exploration of the area which lies between the Jukes

Breccia and Owen COnglanerate , north of the (known) pyrite body.

The other large magnetic aIlC4llaly on the selina Grid lies beneath the eastern

Jukes/volcanics contact and has sane similar characteristics to the

western ananaly described above. The Dighem and the SIIOOthed magnetics

both show a deep seated body (this time in closer agreement), while the

original ground magnetics map (CGG, 1971) emphasises the surface or

near-surface magnetite. The shallow response coincides with the eastern

boundary of the Jukes fran 128N to the northern limit of the grid. However

a narrow, elongate ananaly is continuous north fran line 80N - this is

particularly evident on Figure 4.

16.30701U

The IP does not yet cover this eastern anomaly and a detailed interpretation

will depend upon this infonnation. However reinterpretation of the Dighellt .

survey picked three possible conductors (two of lowest grading and one of

second lowest), sane of which may be associated with the magnetics. The

stronger ananaly is about 150m. east of the surface magnetic ridge as

shcMn on Figure 4 and is located 100m. north of line 136N, 700E (again

approximate, and the distance is much less on the Dighem magnetics map

which may be 'looking'deeper) • 'l1le other two anomalies are over the

southern half of the eastern magnetic ananaly a'1d are situated with~ the

Jukes COnglanerate. The two (approximate) positions are: (1) 5Om. south of

line 152N, 300E, and (2) 125m. north of line 152N, 950E (Figure 7) •
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AIoong the many possible explanations for these magnetic anomalies are

the following:

(1) A structural feature, for exanple a syncline, with a magnetic horizon

within the Jukes or volcanics producing the observed pattern.

(2) Repetition of a 'favourable horizon'. The conditions that caused the

eastern anomaly and its surface magnetics are repeated in the volcanic

cycle and hence the appearance of the (younger) western anomaly. This

possibility makes the superposition of the narrow ('surface') magnetic

anomaly and the contact, coincidental, which is supported by the fact

that the surface magnetic anomaly extends south past the contact.

·(3) The eastern anomaly and its southern extension through the grid is

due to a magnetite-bearing unit within the acid volcanics/ this unit

either thickens beneath the Jukes or, m:;>re likely, canbines with

.magnetite in the Jukes to fom the larger anomaly. This lithological

cause is the favoured explanation and is supported by the parallel,

though less continuous, magnetic anomalies further to the east.

Also recent mapping has revealed veins of magnetite within the Jukes

(Hutton, pers. a:mn.).

As mmtioned above, a magnetic ridge extends fran the eastern anomaly

along the Jukes/acid VOlcanics contact south west to a southern magnetic

ananaly centred on line S8N, 2500W {Figure 4). The anomaly has a second

closure on line 96N at .320OW. The IP sUIVey has covered this part of the

.grid and a IDrth-SOUth trending chargeability high (which en~ses the

aunaly caused by the pyrite body) passes 1:hrough the magnetic anomaly.

.'D!e magnetic ridge and a possible Di¢lem EM anomaly 7Om. IDrth of 1650W

<nline lO4N are close to but not coincident with this high (Figure 7).

A..quartz porphyzy has been mapped (wells, 1975) within the bounds of the

s:lUthern magnetic anomaly and again this fits the faVCR.1r'able horizon

BK:ldel as discussed by Sangster, 1972.

~(1970/71) indicated a continuous anomalous zone (Al) fran 40N to 136N.

1his encx:.t'l'passed a mineralised zone on the Rolleston grid, passed t.hra1gh

~ quartz porphyry, by ~ mineraloccurrences Clines SON and l04N) to the

fJ)rthermost (known) limit of the pyrite body.H<;Mever the chargeability



contours (Fj.<]Ure 6) suggest that the volume of sulphides decreases oonsiderably

south o:!'line ;I.20N, whilst they are still strongly anaralous on line 144N.

Other Oighem ancrnalies and possible anaralies are discussed in the Dighem

reinterpretation, including the ancrnalies over, and east of, the black

shales which fODll the eastern boundary of the Selina grid. However a rore

detailed interpretation will be possible after oompletion of the IF

coverage over the grid.

A seoond na<,metic ridge (again on the sroothed magnetics map), 400-50Om.

east of the nagnetic ridge discussed above, parallels it for much of the

grid (fl.'OOl line 88N to about 144N) • Except for one small portion where there

is a ,!ti.nk' to the west, this elongate ancrnaly has not been covered by IP.

In the Idnk a possible EM anaraly has been picked han the Dighem reinter­

pretation (second lowest grading) • rt is coincident with this seoond magnetic

ridge but there is IX:> rp ancrnaly.

18.
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Geology:

Nearly all of the Rolleston area is covered by m:>:reine. Electrical

soondings (OX, 1970) established that the cover is up to 134 metres thick

with considerable variation.

In the northern third of the grid, close to the base line, prospective acid

1IOlCamc rocks outcrop in places (Figure 8) • South-east of Lake Rolleston

. the rocks again outcrop in a ccmplex association with the Owen Conglane:rete.

On the eastem edge of the grid, striking approximately north-south, are the

·Iao'ercambrian sediIoonts (which include black shales) •

Mineralisation:

A thin belt of hematite/magnetite mineralisation occurs near the contact of

the acid volcanics/Owen Conglane:rete. This zone, a probable extension of

the pyrite body on the selina grid, occurs on lines 56N to SON (SON is on

the selina grid) and strikes NNE at about 150m. west of the base line.

'l'hree holes have been drilled; LSi on line 72N, LS2 on line 64N and LS30n

line 48N. All three holes intersected pyrite with minor anounts of

base metal mineralisation. The core was also analysed for silver, the

hi..gbest values being recorded on LS3 (8 ppn) •

'Two Illi.neraloocurrences (of pyrite, chalcopyrite and galena) are marked on

tile· geology map, near 700Eon line 48N.

!be Rolleston Grid:

~ Lake Rolleston grid as plotted on 1:hel:S000 scale maps (reduced to

1:20,000 for this report) extends fran 56Sto 72N. The lines run fran a

"'Brinn!!! of 5500 ft. (1677I1l.) west to 4300 ft. (131lln.) east. The lines are

spaced 800 ft. (244m.) apart and are pegged. eveIY 100 ft. (30m.). Lake

~l1eston lies in the SW comer of the grid. '!'he grid is parallel to the

'Selina grid but the Rolleston base line is offset 3000 ft. (91Sm.) to the west•
•



Ground Magnetics:

The following geophysical sw:veys have been carried out over the Rolleston

grid:

20.307023

- CX>G (1969/70)

- CX>G (1969/70)

- CX>G (1969/70)

- CX>G (1970/71)

- CX>G (1969/70)

- RTN& (late 1950's)

- Ground:

Electrical SOundings:

Self POtential:

Magnetics - Airborne:

. Induced POlarisation:

The SIIOOthed magnetic map shows a high of sore 700-S00y between lines 48N

and 72N, situated just west of the base line and trending NNE, which corresponds

with the previously mentioned belt of mineralisation. This co=esponds with

CX>G's ananaly Al. A ridge of magnetic highs trends just east of north for

the whole (eastern) extent of the the grid, extending to the top north-east

oomer (CX>G's ananalies A9, AlO and Al2). A lit:h:>logical cause is' suggested•
•

At line 408 this is joined by a NNW trending high, centred on line 32S

(SOOy maximum) but extending north to the lake and south past line 568,

the SOUtherIlllOst line of the Rolleston grid. (This is not indicated on

A 1:6000 scale map of vertical magnetic intensity values with unmarked

oontours was prepared by CX>G (1969/70). Station spacing was 50 ft. M. Hutt

M. Hutton has prepared a 1:5000 scale oontour plan (oontour interval of 100y)

of SIIOOthed values, taken frcm the SIIOOthed profiles (Figure 9). Apart frcm

one or. t1No instances of surface mineralisation, the SIIOOthing renoved

fluctuations of 20-3Oy which might be attributable to the accuracy of the

fluxgate magnetaneter used to take the readings.

Ae:ranagnetics:

Geophysics:

What little is known of the sw:vey is described in the selina section.

There is a magnetic high on the 8elina/Rolleston boundary and t1No closely

spaced highs SQuth-east of Lake Rolleston over the acid volcanics.
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.Induced Polarisation:

21.

• plotting posn

:(n = 4) rece!ver 2

Electrical· soundings:

en:; (1970) stated that the Il1a9Mtic rElwlts sOOwed a fault between 165 and

as at right angles to strike, and there is a slight displacement suggesting

a sinistral noveme1lt.

mG conducted several (at least 5) electrical soundings to detennine the

ClCIIp)sition and thickness of the glacially derived overouIden. The results

of only one sounding are given (ES 24N - 1300W). Fran these soundings

a3G (1969/70) made the following conclusions: the~ resistivity of the

unweathered cambrian volcanics varies between 2000 and 15,000 ohm-m: the

sediments to the east, 1000 to 3000 ohrn-m, and the conductive formation

·(black shales) within the sedin"ents, dcMn to 30 ohm-m. Electrical

soundings at 24N - SOOW, l6N - l600Wand 85 - 450E were sited on noraine. The

-top of the noraine was found to have a true resistivity of about 8000 ohm-m

lribile the bottan was conductive with a value of about 100 ohrn-m. (Apparent

resistivities recorded in the field generally do not reach the true
resistiVity values.) Moraine thickness at the three soundings varied

between 50 and 135m.

ClO <-<'-------,
__..e1::::::.:::::::::::1l;Q;OO~O!...!.!ft~.==::::::z~L

plotting posn •

:zeceiver 1 (n =5)

A pole-dipole survey was oonducted over the Rolleston grid. Two receivers

'fIIIHe used in the manner sb:Mn below:

the mG, 1969/70 azr:maly calPilat.1en.) There is a small localised high

of about 600y at 1300E on line 413N «(XjG' II anQll!l.ly A2) •

. "!be dipole length was 200 ft. for both receiving dipoles and the station

interval was 200 ft. a3G prwented the results of each receiver as

ccatol1red values on 1:6000 scale maps for both resistivity and cha1ge-
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The n = 5 survey over Rolleston recorded a 20 + InS anomaly on the last

~ readings on the eastern end of line 245. Its position is indicated on

Resistivity lows at the eastern ends of lines 64N and 245 are supported by

high chargeability values, but these ananalous values occur over black

shales within the Lower cambrian sediments.

The best ananalies on the Rolleston chargeability plan (Figure 10) are over

known mineralisation, that is, the pyrite body west of the base line between

lines 48N and 72N, and the old workings east of the base line, between lines

48N and 56N (see Figure 7). Apart fran the high responses over black shales

on the eastern ends of lines 245, 64N and 72N, Figure 11 shows only one other

interesting zone which is defined by the 15 InS contours west of the base line

between lines 485 and 325. This ancmaly continues to the south.

22.
30'1025

ability. M. Hutton has prepared 1:5000 scale maps of the resistivity and

chargeability values for the n = 4 pole-dipole survey (except the southern­

lIPSt line 565 which is n = 5, thus all lines have the receiver on the eastern

side of the transmitter). These maps (Figures 9 and 10, reduced to 1:20,000)

also contain the (SIlOOthed) infonnation fran a later gradient array

survey (CGG 1970/71) between 165 and 40N, north of Lake Rolleston (broken

lines). Resistivities are contoured at 500, 1000, 2000, 5000, 10000ohrnHm.

intervals. Chargeabilities fran the pole-dipole survey are contoured at

10 InS intervals and those fran the gradient survey at 5 InS intervals.

Resistivity values did not go much below 500 ohrn-m with the exception of

the eastern limit of line 64N where values below 30 ohm-m were recorded.

There is a resistivity low at the base line on lines 64N and 72N, trending

NNE. This corresponds with the mineralised zone drilled by LSI, LS2 and LS3

(the eastern offset being caused by the geanetry of the pole-dipole array and

conductor). This is the only resistivity low that is strongly supported

by any worthwhile chargeability ananaly (up to 36 InS at 300W on 56N).. There

is a zone of less than 500 ohm-m at the base line on lines 00 to 16N

(trending NNW) • There is a broad resistiVity low in the area surveyed by

gradient array also trending NNW, with values below 500 ohm-m only on lines

165, 32N and 40N, but these too are unsupported by chargeability ammalies.

Resistivities on the n = 5 CGG (1969/70) map are higher in magnitude with

no zones of interest that are not evident on Figure 9.
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Interpretation:

Ananaly A2 is indicated by CGG as an IF anomaly on lines 32N and 48N; this

is based on a 10 ms oontour of the n = 5 survey (which actually reaches

23.
307026

The IP results are of the most interest in the search for sulphide mineral­

isation in this area and, as was mentioned in the IF section, distinct

anomalies were obtained over the pyrite body (intersected by DOH'S LSI,

LS2 and LS3) and over old workings. These are CGG's ananalies Al and

A2 respectively.

Ananaly Al as defined by the chargeability (Figure 11) extends fran line 48N

to north of line 72N (the northermost line). The magnetics (Figure 9)

is largely in agreenent but closes on line 72N. CGG's map shows the IF

ananaly extending south to line 40N, but the response is oonsiderably

reduced by 40N and further drilling south of LS3 on line 48N is oonsidered

unwarranted.

a;c; (1969/70) produced an ananaly ~ilationmap with their report on the

geophysical surveys and while they do not appear to have missed any

ananalies (alth:>ugh a 8cintrex, 1973 report suggested further anomalies

on the Dora grid) SOIre appear to be poorly founded and others misplaced.

(The map has been reproduced by wells, 1975, Figure 3a and the CGG

ancmaly ntnnbers have been used in this report.) The anomalies are

discussed in order of their geophysical iniportance and a ocmpilation is

given in Figure 12.

Figure 11. This anomaly, together With those mentioned above, are

further discussed in the 'Interpretation' section.

self Potential:

self potential measurements were made at 6lm. (200 ft.) intervals over

the Rolleston grid down to 488. The results were presented as
profiles With the negative voltage plotted uJ:M<llds. The only significant

response was obtained at the eastern end of lines 488, 408, 64N and 72N.

These ananalies occur over black shales within the Lower cambrian

sed.iIrents.
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56N. However the n = 4 survey (Figure 11) has a 20 InS closure over

lines 56N and 64N. There is no corresponding resistivity low. A

magnetic ananaly is centred on line 48N (coincident with the IP) with

high values extending to the north. Thus CGG's ananaly A2 may be

enlarged to extend fran line 32N to 56N (Figure 12). The m::>re southerly

part of the ananaly may be covered by IlDraine (see Figure 1) and whilst

this w:mld not be expected to affect the magnetics (apart fran a possible

broadening of the ananaly), it might significantly reduce the IF values;

the anount depending on the thickness and conductivity of the cover.

'IW::l costeans have been made on the ananaly, on 48N and between 40N and

48N. Analysis of five sanples fran the costeans gave rraximum values of

180 ppn Cu, 650 ppn Pb, 270 ppn Zn and 0.4% 8 (Reid et aI, 1980).

Despite these unspectacular geochemical reSUlts, A2 is the IlDSt promising

geophysical ananaly on the Rolleston grid.

The next highest zone· of IP values of interest are defined by the 15 InS

contours west of the base line between lines 568 and 328. There is an

elongate anomaly striking north-:-south about 150m. west of the base line

and there are also high values on the western ends of these lines. A

magnetic high is offset fran the IF ananaly about 100 ro. to the east.

The anomaly is open to the south and extends to the Dora grid. CGG have

defined ananaly AI3 as covering lines 728 to 568, however the chargeabilities

are as high or higher fran 568 to 328 and the ananaly can be extended north

to 328. The geological location for this ananaly is not very favourable

since it cuts across the owen COnglanerate/volcamcs. contacts in the sw
corner of the Rolleston grid. There is no associated resistivibJ low.

There is no glacial overburden and encouraging geochemical results would

be needed before further work was carried out over thil; ananaly.

The 10 and 15 InS responses fran the gradient array north west of Lake

Rolleston are probably due to clays in the glacial m::>raine. The only other

ananalies on Figure 11 are those on the eastern ends of lines 248, 64N and

72N and these occur over black shales.

There are however two zones of very weak ananalies - probably within the
r •

background noise level, that coincide with magnetic ananalies on the

eastern side of the grid. The 5 InS contours are shown; the southernmost

ananaly covers lines 248 to 88 and the northern one 16N to 32N. These zones



CGG's anomaly All at 900E on line 168 is through a small region of 7 ms plus

values (highest 9.2 ms) on the n = 5 survey, however alternative (and

m::>re likely) contouring would include this 'ananaly' - in the background

8 ms plus values which extends over several lines (0 to 328) near their

eastern limits.

In SUlllllary, ananaly Al has been adequately investigated and the cause

defined as a sub-e=nomic SUlphide body. Ananaly A2 has been costeaned

and lOW' geochemical analyses have been obtained. However further.
exploration is' =nsidered warranted and a dipole-dipole IP survey should

be considered before drilling. Also the depth of m::>raine should be

detennined by electrical sounding (which should also measure chargeabilitie$.

25.307028

fonn part ofCGG's aIlCm3.lies A9 and AlO. A9 was defined as a magnetic

ananaly fran 40N to 88, with =incident IP fran 16N to 88. A fault was

interpreted between 168 and 88 and AlO waf! defined as a magnetic and IP

ananalyon 168. However a detailed examination of the original CGG

results shows that the northern limit of A9 (16N) is defined by a small

local high (7.5 ms) , it then passes' south through chargeabilities less than

5 ms. I suggest that A9 is not a =ntinuous anomaly as shown by CGG,

but is a weak IP ananaly, with a strong magnetic response fran 1GN to

32N. 8imilarly to the south, behveen 248 and 88 there is a strong

magnetic anomaly with an associated weak chargeability ananaly (see Figure 12).

Fran the magnetic map, a fault is possible as CGG has suggested.

The remaining CGG IP ananalies on or partly on the Rolleston grid are

Al4 and Al5. Al4 is =incident with a 15 ms contour on the n = 5 CGG

chargeability map. However an 'axis' is not defined since high values

are maintained to the western limits of lines 488 to 328. The southern

portion of this zone is over Owen Conglanerate, it then cuts north across

the =ntact behveen the =nglanerate and volcanics. It is thus a poorly

defined ananaly and =nsidered in the absence of =r=borative evidence such

as geochemistry, to be of little interest, and is not shown on Figure 12 •

.Ananaly Al5 is defined by 20 ms contours on the n = 4 map (Figure 11)

over lines 648 (Dora grid) and 568. It is also supported by a 20 ms

plus best reading on the western end of line 568 on the n = 5 survey.

It is located over Owen Conglanerate. A dipole-dipole survey centred on

the western end of line 56N would better define this anomaly and again

other supportive evidence would be needed before drilling.
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A9 and AlO are similar anomalies with weak IF responses over well defined

magnetic highs and both are in rroraine-covered areas. The thickness of

IIOraine should be detennined by electrical soundings. Presumably

soil geochemistry will be of doubtful value and a dipole-dipole IF

survey might define a IIOre distinct target, although the proximity of the

black shales to the east may cause sane interference. The weak IP

responses may of course be due solely to magnetite within volcanic

intrusives rather than sUlphide mineralisation.

The magnetic ancmaly over A9 was rrodelled by taking the profile along 24N

and matching it to the theoretical response over a thin tabular body of

infinite depth and length. A very approximate fit was obtained for a

vertical body 100m. below the surface. For a (high) susceptibility of

0.01, the thickness is 65m. (see appendix and Figure A2) •

lInatlalies Al5 and Al3 do not have any coincident magnetic anomalies,

however their apparent location within or partly within the owen Conglanerates

is not favourable. More detailed mapping and soil geochemistry (the

area is not covered by rroraine) is reccmnended over these two anomalies.

The self potential method was used over all the Rolleston grid, but has

received little mention in this interpretation section. The only

anomalies obtained were over the black shales on the eastern extremity of

the grid. SF would not be expected to work over rroraine covered areas,

but also no (other) conductive areas were defined by the IP and thus it

appears that no SF target lies within the grid.

The IF method is the best geophysical method for lcoking for disseminated

sulphides and the pole-dipole array with two spacing; is a gOOd COlli>rami.se

between production and penetration/resolution. The n = 5 array might have

been expected to be IIOre useful on the Rolleston grid with its large

area of thick glacial cover, however this survey has only contributed to

the anomaly Canpilation map for anomaly A2.

•
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The Dora Grid:

.Mineralisation:

27.307030

The Dora grid is the southern continuation of the Rolleston grid and extends

fzun 648 to 1448. The old Rio Tinto grid over the Dora area was inclined

approximately 180 west of the present grid and extended sare 750 I1Etres

further south. The northernllOst line of the RTAE grid extended

through the tam just south of 1108.

There are several mineralised occurrences within the Dora grid (see Figure 13).

The old Dora workings (south of line 1108) "occur in three nain mineralised

shear zones consisting of quartz and quartz-chlorite schists with nagnetite~

and hematite veins. The mineralisation was reported to consist of

pyrite, chalcopyrite, sphalerite and erythrite" (a mbalt, arsenic oXide)

(Reid et aI, 1980).

Geophysics:

The rock units and basic structure are the same as for the Rolleston and

Selina grids (see F-igu:re 13). However a north-west trending fault extends

fzun the south-east corner of the grid through the area and this has the

effect of increasing the width of the volcanics fzun a minilllum of 130m.

in the north to over 135Om. in the south. The eastern boundaIy of the

volcanics is against the lower cambrian sediments south of Lake Dora, where

the sediments pinch out against the fault. Thus east of Lake Dora the

volcanics abutt the Sticht Range Quartzites. The western contact is

against Owen Conglarerates, but this is obscured by IlOraine for the southern

half of the grid.

Geology:

The following geophysical sUIveys have been ccrrpleted over the Dora

grid.
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Magnetics - Airborne:

- Ground:

Induced Polarisation:

self Potential:

Electrornagnetics:

Gravity:

Aeranagnetics:

What little is known of this survey is described in the Selina section.

There is a magnetic high west of Lake Dora; the highest value being

approximately 50Om. west of the southern tip of the lake.

Ground Magnetics:

The R'mE (1958) magnetic survey covered t= areas; one was a detailed

survey over an electrornagnetic anomaly, the other, less detailed survey,

was designed to locate and better define the aeromagnetic .high. This latter

survey consisted of five lines 122m. (400 ft.) apart; station spacing

was 30m. (100 ft.). Rather than defining a Sil'lgle large anomaly, the

survey revealed a series of discrete anomalies of which several 1Nere single

value highs, indicating surface or near surface magnetic minerals. The

. fonner, IIOre detailed survey (station spacing still 30m. but a line spacing

of 61m.) defined a linear magnetic anomaly, but this only coincided with

the electromagnetic anomaly at its northern end, there being a difference in

strike between the two ananalies of sane 300
•

The en; (1969/70) survey used a fluxgate magnetaneter and the station

int.eJ:val was ISm. (50 ft.) along the grid lines spaced 245m. (800 ft.)

apart. The survey results 1Nere presented by en;, as plotted values on a

1:6000 scale map with unmarked contours. A series of narrow, elongate

ancmalies suggest the presence of near surface mineralisation. The en;

survey did"not extend as far south as the RTAE survey, however the magnetic

high of the detailed survey was confiI:llled. M. Hutton has prepared a

SIlOOthed magnetic contour map fran SIlOOthed profiles with a contour

interval of 10Dy (Figure l~) • By SIlOOthing, the interfering effect of

surface mineralisation is reIlOVed and the responses of deeper-seated,
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1aI:ger bodies are ~ed.

Both SlIOOthed and =thed maps show a large magnetically unresponsive

area an the eastern side of the grid and in the south--west comer. South

of line 886, the westem boundal:y of the eastem 'quiet zone' agrees with

the (faulted) contact between the Mt. Read Volcanics and the !£Mer

Cambrian sediments. North of 886 there is up to a sOm. discrepancy,

however the nature and direction of the contact changes north of 806

and is tOOught to be confo:r:mable. The .south--west corner of the Dora

9tid is m:>raine covered, thus obscuring the contact between the Mt.

!lead Volcanics and the Ilagnetically quiet rock type (owen Conglarerate7).

In the magnetically 'active' area, several magnetic highs have been

defined. The magnetic anoIlaly defined in the RTAE detailed survey is

shcMn to be part of a north--west trending high, with a 900y closure an

line 1146 at 1900W. The zane is still open to the south and partially

00scured by Michael Tam. North of Michael Tam there are three

localised highs within the zone. 'lhere is a north-south trending (1.5DDy)

aranaly on line 1046 at 3SOW that opens out to the north as part of a

generally magnetically high area. On line 966 at 1300E, there is an

equid:iIrensional broad ananaly of SODy near the contact with the magnetically

quiet area. There are two :incClmplete ananalies; one at the westem

end of line 726, at least 80Dy and broad; and one an the eastem side n:f

Lake Dora, open to the lake. The unSlIOOthed map shows a series of narrow

ananalies, m:>stly siblated over the areas just described. One exception

is a zone in the north-eastem comer of the Dora grid, abutting the

oIIlagnetically quiet area. Another is a·201le .between lines 110S and J2DB

at 300 to 500 ft. west.

l:nduced Polarisation:

.m; conducted a pole-dipole t:ima-daIain IP survey over the Dora grid us:ing

boo receiving dipoles, one on either side of the transmitting electrode~

"!be westem receiving dipole was distant n = 4 and the eastern, n =5

(this was the' reverse of the survey over the ROlleston grid where the

"tieStern dipole wasn = 5 and the eastem dipole n = 4). The chargeabll.ities

,arJd resistivities were presented as contours of plotted values an 1:6000

.scale maps - these Ilaps are fran lines 1446 to 566.



self Potential:

As might be expected, the resistivity maps for receivers 1 (n = 5) and

2 (n = 4) are very similar. There is scrne offset in position between

the o.u and scrne values are different, however the pattern is essentially

the same on both maps. The data fram receiver 1 has been plotted on to

a 1:5000 scale map for lines 1448 to 648 (reduced to 1:20,000 for this

report). This map is then ccmparable with the 1:5000 Rolleston

resistivity map which, although distant n = 4 fran the transmitter,

also has the receiver on the eastern side.

An SF survey was carried out over the grid with a station spacing of

200 ft. The results were presented as profiles on a 1:6000 scale map with

the SF response plotted as negative voltage upwards at a scale of 1 inch

equals 100 millivolts. The 8P responded to the conductive (black shale)

zone on the eastern limit of the grid. A,nore than 70 rnV anomaly was

recorded on line 1108 centred over 300OW. There is a 50 rnV open

anomaly at the western end of line 1368 which carries through to line

1288 which shows a 20 rnV ananaly. There are also small anomalies on the

western end of lines 648, 728 and 808.

30.307033

The map (Figure 15) shows a resistivity low (down to <100 ohm-m) extending

down the eastern side of the grid (mG's anomalies A6 and A7) which is

nost likely due to black shales within the !DINer cambrian sediments.

On lines 728 to 888, the zone is closed east and west, but south of line

968 the zone is open to the east. There is a zone of low resistivity

«500 ohm-m) in the south-west corner of the grid cn lines 1148 to 1448

centred on 2000W. There is also an isolated resistivity.low «500 ohm-m)

centred over 3000Won line 1208 (part of mG's anomaly AS). This last

anomaly and the zone down the eastern side of the grid have associated

chargeability anomalies (Figure 16) of at least 20 IllS, the largest value

being 65 IllS over the black shales on line 888. The second mentioned low

resistivity zone contains the RTAE electrcrnagnetic anomaly but it does

not have an associated chargeability anomaly. There is a local

chargeability high (12 IllS) at 600E on 1448, with no corresponding

resistivity low but with an associated geochemical anomaly.
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Gravity:

Interpretation:

-

31.30703/1

A gravity survey was carried out in order to detennine whether the EM

ananaly was due to massive sulphides. The survey was carried out over

the rrore detailed grid used for the EM survey. A slight gravity low

(Maximum value - .16 milligals) was found to coincide with the EM ananaly,

thus in all probability ruling out the possibility of Il\3.ssive sulphides

as a cause of the electranagnetic responses.

A Turam survey was conducted by R'I2\E in 1958 over their Lake Dora grid.

The survey extended for nearly 1600 metres with a line spacing of 122m.

(400 ft.). Readings \',\;re taken every 30m. (l00 ft.). A strong ananaly

was recorded north-west of Lake Dora with a IlUlch weaker ananaly adjacent

to the south-western comer of the lake. The strong ananaly is situated

close to 20000 on lines 120S and 128S of the CGG grid. A sub-base line was

set up to the west of the ananaly and intermediate lines surveyed. The

maximum values for the reduced ratio and phase difference frcm this rrore

detailed survey were 2.12 and 4.50 respectively. Boniwell (1958) noted

that the anomaly is "of good order and quality, dips west at al:x:>ut 50-60

degrees, and is relatively shallow at less than 50 feet, possibly less

than 25 feet", and a gravity survey was recomrended over the anomaly

The south-western corner of the grid is covered by rroraine and it is

therefore likely that the anomalies described aOOve on lines 110S, 128S

and 136S are caused by conductive horizons within the rroraine. The small

ananalies on lines 64S, 72S and 80S are situated close to the volcanics/Owen

Conglomerate contact.

Unlike the Rolleston or Selina grids, there are no well defined IP

responses over known mineralised occurrences. I.iOw chargeability ananalies

on lines 80S to 64S (10 ms) and 72S (15 ms), on and east of the base

l:1rle respectively, enccmpass small areas of known mineralisation

(chalcopyrite and pyrite). There is no associated resistivity low or

Electranagnetics:
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.magnetic anomaly and the geophysics to date tends to confiDll that these

particular old workings were on thin veins of mineralisation with only

small volumes of SUlphide. The various old workings on the rest of the

.grid (IlDstly below line 1105 and close to the base line), do not have

any associated IP response.

O};arnnaly Al5 occurs over two lines between the Rolleston and Dora grids;

the section on the Dora grid is in the NW comer on line 645 over Owen

<:onglanerate. It was stated in the Rolleston Interpretation that, in the

absence of IlDre favourable geological or geochemical, evidence, the

,ananaly is of little interest. Ananaly AU also occurs on both grids;

«l the Dora grid it occurs SOlely within acid volcanics, but again other

-1ElVidence is needed before drilling is reccmnended.

32.

--,(X;G defined various IP ananalies on the Dora grid. The chargeability

ananalyon the base line mentioned above includes mG's AU. One ancmaly

(AJ.2) has a coincident magnetic anomaly, another (AS) has an associated

resistivity low. There are also responses over black shales on the

.eastern limits of the lines. The magnetic ananaly contributing to Al2

is due to shallCM' sources and is not evident on the SIlDOthed magnetics map

(Figure 14). The IP ananaly is a 5 and 7 IllS zone on the n =4 survey.
As an anomaly type Al2 (Figure 17) has similarities with (the revised)

ananalies A9 and AlO on the Rolleston grid, and may be a southern

c:antinuation of them. Similar arnnalies, apparently on strike over such a
distance would strongly suggest lithological causes, e.g. a magnetite-bearing

volcanic horizon, as was mentioned in the RoUeston Interpretation.

~lies Al6 and AS oc= in the SW comer of the grid; neither has an

-eo'ili[oanying magnetic ananaly, bIt a 'oonductivityaxis' is indicated

adjacent to AS. These iIiio anomalies maybe part of one zone from line 1365

Gl liOS (t':ee Figure 17), rather than as two -specific ananalies as was
~reted by mG. There is also a stightlyananalous chargeabitity

~which has been interpreted byScintrex· (1973) from line 1445 to 1105.

:'1JtIelPsurvey indicated a region ofhigheroonductivity between tbesetwo

~ fran line 1365 to 1205, and Rio Tinto defined a strong 'l'ura!n(EM)

anana1y within this zone in 1958. HOweVer the area is JD:)raiIeoovered and

isth:lught to overlie owen O:>ngl<:mErate. Certainly the magnetics suggests
-a dlange of rock type in the SW comer '(F~gure 14). Rio 'l'into foll~

-up their 'l'uram ananaly with a gravity survey which revealed a local lCM'-over
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CDNCLUSIONS

The grid has been extended to the south to Lake Spicer and .IP and magnetics

will be surveyed over it. This rreans a second, weaker Turam anomaly fran

the Rl2\E survey Will be evaluated as well as a possible extension

(and hopefully strengthening) of a weak chargeability anomaly on line 1448

east of the base line (Figure 16).

the ananaly, Le. the conductor was due to low density rocks such as clays

within the IlOraine, rather than massive sulphides. Although the

northern part of the Scintrex anomaly is within the volcanics (Figure 17),

it is not thought that this SW portion of the grid is a potentially

mineralised area. However the thickness of IlOraine could be deteIlllined

by either electrical soundings (spot depths) or by seismic surveys

(profiles of overburden thickness) and test drill holes could be placed in

areas of interest with the thinnest cover.

33.30703G

~ narrow, often intense anQllalies shown in CGG's presentation of the

magnetic results may be readily related to surface or near surface

magnetitefhematite veins such as have been observed on the selina and

Rolleston grids in proximity to the SUlphide bodies. However the Dora

magnetics, either surface, or deeper-sourced as shown in the SllPOthed

magnetics (Figure 14) are not associated with any IP aI1QlIaly. lind it is

noted that the high resistivity of the Mt. Read Volcanics rreans that in

areas free of IlOraine, excellent penetration should be achieved (i.e.

an ore body soould be anomalous to at least 100m. in these conditions).

In areas that are roraine covered Im.1ch of the cover is not conductive

(the SW corner of the grid is a probable exception) and thus IP should still"

be effective at depth. Thus there appear to be no premising targets on

the Dora grid.

The low level aeramagnetics over the Selina area recorded in conjunction

with the Dighem electrcrnagnetic survey defined nearly all anomalies

found by the ground magnetics survey, except the near surface magnetite.

The results are useful for regional geological mapping, however the

significance (if any) between magnetic bodies and sulphide deposits

in this area has yet to be established. certainly the aeranagnetic anomalies

which RTAE located and further defined failed to produce any mineralised

areas of interest.
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The electrallagnetic results are generally disappointing. Neither the

Turair nor the Dighem survey showed a strong anomaly over the pyrite body,

however the IP results show that the body is by no means strongly

conductive. The Dighem survey also showed low grade ananalies over the

black shales on the eastem side of the grid. The reintet:pretation of the

Dighem survey has defined several possible ananalies including s<JIre in

mteresting areas near the two large magnetic ananalies. Other ananalies,

s<JIre defined in the original (Dighem) intet:pretation, were located in the

SW quarter of the grid. Several Turair anomalies were also mtet:preted

here. However the area is covered by IlPraine and is considered to be of

little interest, particularly smce there are no corresponding IP ananalies.

The above is not to say that EM methods are not a worthwhile exploration

tool. In the Tasmanian environment of extremaly difficult access, in an

area with no preferred targets (e.g. mineralised occurrences), then

airtJome electrallagnetics (with aeranagnetics) is a good 'first-pass'

anomaly finder. However failure to find an anomaly in an area may not

significantly reduce that area's prospectiveness.

The induced polarisation method has generally shown itself to be an

effective anomaly finder. The pole-dipole array used (with two receiving

dipoles) seems to be a good CCl"lpranise between the infonnation available

fran a dipole-dipole type survey and the productivity of the gradient...~ .....~-;.......
array. However a better description of the reading and plotting or

the data could have been provided by CGG for this and adjacent surveys.

Experience here and elsewhere suggests that the self potential nethod has

no application in areas of glacial cover, but may be 1lPSt effective

where there is no such cover, further, the method is cheap and quick.

The gravity method may be used to help reduce the arnbiguitiesinherent

in other geophysical methods, provided that very ac=ate measurements

are taken and full corrections are made, the expense, both in the field

and office, rising rapidly as the topography becctres IlPre extrema.

On the selina grid, geophysics, priInarily !P, defined a (previously known)

pyrite body (the extent of which has still not been verified by drilling) •

There are no other obvious geophysical targets, but the grid needs to

he ocmpleted with !P.
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Geophysics also defined another (saroo?) pyrite body on the Rolleston grid

which has been tested by three drill holes.' 'Ihe next IrOSt pranising

900Ph,ysical target on this grid is OX's ananaly A2 on line 48N. It

has a well pronounced magnetic ananaly, and although the chargeability

response is poor (14 to 22 IllS) With no corresponding resistivity lOW,

its situation over old workings adds further significance.

Soil sanpling is planned for lines 56N, 48N and 40N only,

and it is possible (but unlikely) that the geophysical results may assume

a Qifferent significance following that survey.

Like the selina area, there is no iJmediatetarget on the Dora grid fran

the geophysics so far. However the·grid is being extended south to

Lake Spicer and this will cover the previous RTAE work .which inCludes a

snaIl Turam aIDnaly.

REX:J:M.lEM)ATIONS

On the selina grid it is recamended that the gridded area be carpleted

with IP; while it would be preferable to continue with the saroo arrays

that were used over the rest of the grid, a gradient array is recamel1ded

<Ill cost effective grounds. 'Ibis array is quicker, cheaper and is not

expected to miss anomalous zones in the area. 'Ibere should be

<XJlISiderable overlap with the northern section of the original survey.

.It is also recx:mrended that IlDre detailed magnetics be carried out

,. bebieeIl lines 144N and 152N to better define the magnetic aoomaly oorth

d the pyrite zone. Further drilling to the north of LS6 on line 136N

4lOU1d investigate (i) a northern con:tinuation of the mineralisationl

(ii) the cause of the magnetic anc:malYl (iii) the nature of the acid

-"olcanics!Jukes Breccia contact.'l'hesignificance of this and the other

.sagnetic aIDnalies on the selina grid should be .better understood after

1:beoanpletion of the IP survey and the aJ:oveproposed drilling.

;<Jnt:be Rolleston grid, it is recamended that the old worldngs indicated at
•

150E on line 48N be investigated and the geophysics reconsidered in the

light of that inspection and the geochemical sampling. In particular

it lmY be worthwhile establishing the· thickness of the IlDraine in the

-
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imrediate vicinity (by resistivity soundings or seismic refraction);

a thick section of IlOraine could perhaps explain the poor IF response.

However except in areas of conductive IlOraine (e.g. the SW corner of the

Dora and Selina grids), the cover should not occlude a response.

.. There are various geophysical responses on the SW of the Dora grid. The

area is IlOraine covered and is thought to be underlain by owen COnglanerate.

Electrical sounding or a seismic survey would detennine IlOraine thickness

in areas of interest and a test drill hole could confinn the geology.

If there is an appreciable difference in velocity between the volcanics

and conglanerate, a seismic survey by itself could map the contact.

There are no other zones of (geophysical) interest on· the Dora grid.

-
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APPENDIX

r.bdelling of Magnetic Ananalies

selina:

The large magnetic ananalyon the western side of the selina grid was

m:xlelled. A sphere was used to approxilllate the three dinensional l:xxl.y.

A profile was taken across line 152N of the Dighem survey fran 4100W to

100OW. A rratch was made to the western limits of the ananaly (E Wprofiles

Oller syrlilEtric magnetic bodies should be synmetric) on the asstmlPtion that

the eastern side was influenced by the adjacent ananaly to the east.

eatparison of the field cw:ve with the response to a sphere, with a depth

to centre of 275m., and for a (high) susceptivility of .01; a radius of

200m., is shown in Figure Al. Since the Dighem magnet:areter has a naninal

·clearance of sOm., the depth to centre below ground level is 225m. A

background magnetic intensity 62,500Oy was assumed.

Rolleston:

The elongate rragnetic ananaly on the eastern side of the Rolleston grid was

m:xlelled. A thin, infinite, tabular (dyke-like) l:xxl.y was used to approxilllate

the effectively two dimensional body. A profile was taken across line 24N

fran the grou.'ld, fluxgate magnet:areter survey. The best fitting nodel

was for a vertically dipping dyke 100m. below the surface (see figure A2) •

For a (high) susceptibility of .01, the thickness is 65m. The strike is

approxirrately rragnetic north.
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