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SUMMARY

EL.53/70 covers 41 squaxe miles in the Zeshan district
of Tasmania. It covers mainly Upper Protarozoie Oonah
guartsite and Slats and some Devonian Meredith Granite.
The sedimsntary lithologies are mainly sandstones, sile-
stones and shales, containing minor felspar and sulphides
and yxeflacting a lagoonal or near shore envircamant.

No tuffs or voloanics were identified within the area
although exposure is wvery poor (<S%). Analogy studies
in the district show wolcanics cocur elsevhere near the
top of the Oonah unit, and that the top of the Oonah

th into the Lower Cambriasn is the main mineralized
zone the ¥Yest Coast district of Tasmmmia. EL.S53/70
spparently includes several miles of strike lsngth of
the Upper Conah, but whethex it i{s oconformable, wmocomn-
formable or faultad against the Lower Cambrian Cximson
Cresk Argillite is wnocertain,

Geochamiocal panned conocentrats drainage sampling has
outlined at lsast five anomalous sones containing copper,
lsad and xing sulphides, cassitarite and chrome up to and
over 1%. Silver up to 60 ppm was also found. Brief
geclogical traverses into two of these areas did not find
any source for the anomalies,

The geochemical anomalies indicats the area is mineralized

and furthey work is warranted. A staged programme is
suggested ocosting a minimum of $90,000 over two years.
The first stage is detailed airborne geophysies over the
prospacts and would cost around $10,000.

i
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INTRODUCTION .

Bxploration Licence 53/70 granted to Valley Exploration
Pty. Ltd, covers approximately 41 sgquare miles centred
sbout 12 miles NNW of Zeehan, Vestern Tasmania. About
50% of the area is undulating open penaplain covered by
buttongrass, but deeply dimsectad by numerous streams
with dense vng:tatiun in the valleys. The valleys and
rugged areas the north and south sast contain
extremely dense vegstation and acecount for the remaining
half of the area. Hatural barriexs to acoess are the
Plexan River along the southern edge, and the Stanley
River which runs nearly N-8 through the middle of the
area,

Elevations range from 200 ft. ASL on the banks of the
Pleman to 2564 ft. on the sumit of Mt. Livingstone.

Access is poor and consists only of two walking tracks
from cages across the Pieman River to the Stanley Reward
workings, Renison Ltd, are constructing a road from

the Wilson River cage to Mt, Lindsay; this track is

just outside ELS53/70 but would be a useful starting
point for access tracks inte the E.L.

HISTORY OF EXPLORATION.

Prospectors in the late l9th century located the Stanley

Reward tin prospect and slucing was carried out until

about 1910. Some shafts and adits were put into a neaxby
ferruginous gossan but no production resulted. The Mt,

Lindsay lode tin prospect on the sastern edge of the i~
area was also located at this time. Alluvial platinua /2
was also worked further east on the banks of the Wilson

River. The early work is desgribed in detail by

L.L. Watexhouse (1911). ﬁQ??fA

Little was done again until 1956 when the RioTinto-E.2
partnership included the area in a regional survey of
tha West Coast of Tasmania. Photogaological maps and
asromag charts were produced at scale 1" = 1 mile.

Since Valley Exploration took up the area in 1570 it has
carxied out photogeclogy and a gsocheriocal drainage

survey based on panned conoo. ”atqs. Subsequently it . -
joint ventured with Reses roh—and-Exploration Management :
Pty. Ltd. who continued nd brought total
expenditure up to abo 1.B. M, increased the
sampling density and a but detailed mapping

pley Reward. Geological
ohservations were made duiing the sampling but no

systematic regional mapping was done. Reports are

available in Valley Exploration's office, f

.o /2.
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AIM OF PRESEHT SURVEY:

The panned concentrats surveys disclosed numercus areas of
anomalous copper, zinc, lead, tin and silver, in the Oonah , -
Slate and Quartzite. This unit is generally regarded as ?
*unprospsctive“. 2;»1

This latest survey was aimed st locating the source of -&A}J
the sulphides found in the panned concantrxate samples
in the two main anomalous zones.

A secondary aim was to examine the uppermost units of

the Oonah 'Formation' and lock for volcanic components

;;ch)a- are recordad in the Success Creek Group. (Taylor,
54).

METHOD :

Timing was mainly governed by the availability of a heli-
copter in the district, and this was used to drop and
pick up the crew. Two loaal labourers were amploved,

C. Blacklow snd D, MeoGraw, to assist in the traversing,
and to read a Jalandsr magnetomsater and a MoPhar
scintillometer. Traverses were planned mainly along
ridges to ba able t0 cover more ground,

RESULTS

Paradize River Area

Previous reconnaissance suggested thare was appreciable
sxposure in this area, particularly along the E-W
"airstrip” ridge 600°' ASL at the southern tributary
headwaters of Paradise River. The traverse is shown on

Figure 2.

Outorop was generally poor and oconsisted of monotonous
grey quarty wackes, sometimes stained brown, and thin
badded, slatey siltstones and shales, scmatines spotted
and pock marked. No volcanics were seen. Strike is
fairly consistant around 1209 with steep M., dip in the
south esast, and about 050° and steep 5. dip in the
noxthern half, An E.N.E, trending linear feature on the
photos is inferrod as a fault, Hinor folding is common
and crenulations are evident on photos in the western
half of the arsa. The western half of the area traversed
is covered Ly quartzose gravel with few outcrops.

Thin saction analysis shows tha rock type to ba well
sortad, slightly metamorphosed sandstones, siltatones

and shales containing appreciable clay, sexiclie and
chlorite., YFelspars and sulphides wera identified in two
spacimens out of the eight submitted from this area.

The rocks are not mature enough to ba called gquartzite
and were probably deposited in a continsntal to lagoonal
or sstuarine environment. {cf. Adelaide Geosyncline
Parkin 1969, p8l). No carbonates were seen.

/3,
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Geochemistry: Three rxock chip samples and 14 scree soil
samples were collected. It was anticipated that the soil
sanples might show a very low metal conéent because they
were mostly thin solls between the peat surface and bed-

rock and have besn subdected to intenss leaching by
M’Jféw

huric acid (cf. Baker W.E, 1972). Analyses confirmed

but two of the three rock chip samples PS 2010R & 2012R
which had slightly gossanous? crusts gave alightly
anomalous copper 33 and 55 ppm, and for 2012R anghtly 'ulﬂ
anomalous sine, 65 ppm. These figures are very low bu
all other samples show less than 15 ppr and commonly 5 ppm
or less. The two anomalous rock samples are from the
northern slopes of the "Airstrip Ridge”, due 8. of REM
sample point Al3., They are also in a zone of magnetic
‘lows' -400 to ~1000 gasmas (cf. a general level of =200
to -400 gammas) which axtands more than half way down

the northern slope of Alrstxip Ridge. YNo geological
explanation was chserved for the magnetic wvariation sand
the gossanous c¢rusts are the only unusual featurs cbserved.

Gﬁ?h?im: The magnetic readings were at approximataly
tarvals throughout the traverse but as no base

station control was practicable they are purely of a
reconnaissance nature. The Jalandsr was set at -200 gammas
at the start and remained constant between 0 and -200 with
a maximus of ~-300 on 3th March. Thus the upper catchmant
of Paradise River is mostly magnetically "flat”,

On 6th Maxrch a broad zone of magnetic lows approximately
3000 £t. wide was recorded due south of REM sample All
from mid slope to the susmit of Alirstrip Ridge. Values
ranged from -400 to -1000 (see abowve). Thersafter all
readings wexre in the range -200 to ~500 from the Alrstrip
Ridge S8E to to the Stanley Reward Track and down the track
to the old workings. Soma lower valuas were recorded
near the o0ld workings and may reflect contact metamorphioc
effects adjacent to the granite.

The scintillometer remained fairly ocoanstant throughout the
Paradise Rivar traverss and down the track to the old
workings. Count levels were 1000 - 13500 opm and rarely
2000 cpm wher on outcrop or suboutcrop, dropping to 500 cpm
pver thick peat and swampy ground., At the Stanley Reward
workings the reading was constantly above 2000 ppm and up
to 5000 ppm, possibly dus to monasite associated with

the tin., Conssquently airborxne radiowetric data may be
useful in locating tin centres in the distriet.

Some copper wire was found in the vicinity of the Stanley

Reward suggesting sore party has carried out Turair
surveys recently.

-ae /‘.;ﬂ.



. 688007

5.2 Pieman-Wilson River Araa - SE Corms: £L.53/70.

This survey was carried out o
bad weather and thick undergreowi v
Turair surveys was fownd, pnrum:rly in the eastern half of
the area. This traverse was particularly disappointing in

that practically no outorops ware found in the main target area
in the headwaters of streams A47 and A48 (REM sample poinis).
Ad47 - 1500 ppm Cu, 18 Pb & Cr >18 2n, 60 ppm Ag. In retrospact
it may have been more effective to traverse the streams from top
to bottom, even though vegetation would have made this very slow.

Outcrops throughout the traverss were quartz sandstons, silt-
stons and sericitic shales, schistose when tightly orenulatesd.
Some chert and purple tuff were found on the ridge immediately
west of the Wilson River-Pieman River junctiecn but outside of
KL.53/70. The purple rock in this section is siliceocus
with small pisocliths {(radiolaria) but in hand specimen it is
blocky and has a distinctly tuffaceous texture. It may e~
present tuff referrad to by previous workers e.g. B.L. Taylox
(1954, P.21 & 22) near the mouth of the Wilson River.

Attitudes obsexved near the start of the traversse are roughly
BE~W strike with steep N. dip. As one goes N.E across the
1850' feature and ocollapsed trig station, the strikes swing to
around N.E, (030-060°) with steep 8. dips and minor folding.
Ee¥W strikes were also cbserved further east in the cresk of
REM sample Adl. ‘These regional trends are almost directly
towvards the NW-S8E boundary between the Oonah ‘'PFPoraation' and
the Crimgson Creek Argillits and suggest this may be uncon-
formable or faulted.

Onoa the ¢reek of REM samples A40 and A42 is crossed, strikes
generally parallel the formation boundary i.e. NW-8L. Howewer
this iz an area of more variable lithologies and amay constitute
a newv unit -~ the Success Cresk Group. More detailed mapping
is needed to resolve this matter hut at this stage it seems to
be an academic problenm.

Geochemical: 3ix scree soil smiples wers collected in the
Fxrst hal? of the traverse but showed very low metal values.
Chrome was also low, yet in the panned ooncentrate it was
usually 1% or better. Noc samples were taken in the basin of
stream Adl and the original pan samples showed low values.

hysical: Magnetometer readings were taken up to the head-
watars of stream Adl when the ommbination of heavy rain and
dense undergrowth made further readings impractical.
Traverses around a square grid at the headwaters of stream
Ad7 and A4S showed variations from -240 to -800 gammas but
closure showed instrunent drift of 240 gammas withir. an hour
uaking the results suspect. Thereafter no majoxr ancwalies
were found and results ranged from -200 to ~500 gammas with
a few readings in the ~600 to -700 range, and a 1000 ft. wide
sone of highs (~20 t0 ~140 gapmaus) centred

.. A8,
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on Pleman sheet grid refarence 339400vE, 858300yN,
Contorted siltatones and shales ware recorded in this
sone, as wall as sandstones,

Scintillometer readings were in the range 500-1500 cps
with highsr readings ceinciding with outorop. The
lower reaches of stream A4l gave counts of 2000 to
4000 ops, suggesting analogies with the Btanley Reward;
however the results of A4l are not encouraging (only

Tin Cossan:

C. Blacklow reportad a ‘tin gossan' found by his father
near the wastern edge of the area. Tho area desaription
was briefly checked and confirmed but no gossan was found.
Brown stained sandstone was evidsnt neartby but is wn-
likely to explain the rumoux, The Pieman grid reference
for the locality is 331,800yB, 863,800yN.

CORRELATION DISCUSSION:

The Conah ‘Formation is generally regarded as Upper
Protarosoic and it is interesting that Blissett (1962,
p.19) marks the "stratigraphic level ¢f chief mineraliza-
tion” is at the top of the Oonah and the Bbase of the
Cambrien Crimson Creek Pormation. The mineralized zone
coincides with lavas and thin dolomites as well as clastic
sedinents. This horizon coincides with the Sucosss Cresk
Group of Taylor (1954) and Cawpana and King (1963),
Although ne volcanieos or carbonate rocks have heen found
within EL53/70 evidence suggasts they should be present:
T.H. Green (1966) records thin, pale green, basic
smygdaloidal velcanics naar the top of the Oonah 'Formation'
at Montagu Creek, Trial Harbour.

Blissett (p.23) records that "spilitic lava flows and
pyroclastic bands ocour near 3eshan also in the upper part
of the" Oonah sequence, and dark grey limsstons and
dolomitic limestone occur nerth and west of Zeshan and

in the Dundas district.

Loftus Hills etal (1967, p.1337) eoncluded "that at least
part of the Mount Read Volcanics is older than the Rosebery
"Series”., If these sediments are correctly correlated with
the Success Creek phase (Solomon, 1963), then the Mount
Read Volcanics may be in part squivalent to the Oonah
Quartzite and Slate”.

All of thesa correlations suggest the top of the Oonah

is s favourable zone for mineralization, and this inference
is supported by the finding of copper, lead and xinc as
sulphides constituting 1% or more of panned concentrates at
ssvaral places within the Oonah. This certainly belies

the apparently barren aspect of the Oonah Formation generally
and u::nubtedly warrants considerable expenditure on follow
up work.

.o /6.
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On a regional scale the Ooonah (Quarteite and Slate shows
similarities with the Upper Proterozoic of the Barrier
Ranges, Weatern N.S.W., (Thompson 1969), and the upper-
part of Billy Springs Seds (Marinoan) of the Adelaide
Geosynoline. UNeither of these units contain volcanies
though the latter has dolomite nodules and appreciable
marble and dolomita in the lower sections (Parkin 1969).

The miogeosynclinal to estuarine depositional environment
and lithologies of the Oonah Formation fulfil several of
the prerequisite conditions for sandstone-type uranium
deposits Grutt (1572, p.73), but once again the humic
acid environment would preclude surface expression of such
Geposits. The steep dips will also complicate the modsl.

DISCUSSION:

The traversing 4id not locate or axplain the origin of the
sulphidas in the pannad concentrates, nor were any volcanios
positively identified within the E.L. Quartzites are mostly
sandstones in the strict sense and some do contain felspar.
The main problem is the very limited bedrock axposure
available. This can only be overcome by traversing along
creex beds which is slow and laborious, by bulldoxing
trenches or roadcuttings, or diamond drilling.

Soil geochen seems not particularly helpful possibly becausey,
of the humic conditions. However the technigue should be 7?
tested aocrosz definite mineralization as soon as possible. '

Cregk traverses combinaed with detailed pan sampling should
locate the source of snomalies fairly precisely and allow
the mors expensive tools of doxing and drilling to be
naximised. Anothar altexnative is airborne geaophysics,
such as Turalr or Virem, though datailed ground follow up
is still required. .

Acgess remains a major problem and Mr. Irvings plan to put
an airstrip in near Mt. Livingstone largely overcomes this
problem for the westarn half of the arsa. The south sastern
ssctoxr could be best tackled by dozing & track along the
northern bank of the Pieman and this has to be more than ¥
mile from the river to comply with environmental regulations.

oy,
FORWARD WORK PROGRAMME : ' o

1. Aerial Photogr .
Detailed aerx photography at a scale of 1:10000 over
sach prospect is desirable, but not absolutely essential.
The Lands & Surveys Department might undertake this
work with thedxr new camera. Cost: less than 81000,

s /7.
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Sonme
As areas have been defined within drainage basins
by geochemical work, aixborne geophysics offers the naxt
best follow-up tachnique prior to solving the expensive
access problem,

Halicopter Tursir could be applied over the main ancomalies
in a short apace of time and should provids specific

targess for trenching, sampling, mapping and drilling.
Targets are -

1. Resdwaters of Paradise River,

2. lNoxth Pisasn Bank, - SE corner of EL. (REM 2.47)
3. SW Corxrner of EL. REM Samples B5S, C19-21.

4. Gossan W of Stanley Reward,

5. Single samples adjacent t0 Lower Stanley River.
é. Area of granite contact betwesn Btanley

Reyaxd and Mt. Lindsay {(geological target oaly).

Each would zequixe a ground loop of 2 km x 3 km
appTox., and suxveying in the ocentre of the
loop. At 200m flight line spacings 20 line km
of survey would adequately cover each grea.
Anomslies should be located to within ~70m on
the ground.

Costs would be of the order of $40 km per line kilometsrx,
plus positioning. As it is a small survey positioning
could excosed the survey cost. A budget figure of $8000
is realistic.

Alxboxne VLY e.m and input e.m are other techaiques to

:: considered, and oould be obtained with datailed
TRag.

Sphalerits has a very high thermal oconductivity making
it amenabdles to search employing the thermal scanning
{far infra-red) scanning techmique. Most of the
anomalous zones ars high in zinc and this tachnique
should be tried. Plying is normally dene pres~dawm
which would present problems in such a xugged area.
Canadian Rearxo Sexvioes, Sydnay, or C.G.G. - Qusoco,
Brisbans, vould provide more information on costs.

SBome ground geophysios may also be necessary to plan

drill holes accurately. This would he a combination

of proton magnetics and e.m. techniques, of which VLP e.m.
4 be lowest cost.

mm-mgﬁun.
s of p concentrates has proved effective

1n the past on a reconnaissance basis and should be
effective in detail to cut down the search area, in the
sama manner as following gold *trains' with a pan. It
would Tequire a juniox mlcqht and assistant for at
least & weak on each prospect and would not be more
specific than the Turair. Costs would be of the oxder

.o /8.
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of $800-1000 per week, including cost of lab work
and helicopter transport to and f£ro.

On this ocost basis it seems preferable to do airborne
geophysics next and perhaps use ground traversing and
smmpling of panned concentrates and strean water for
specific detailed follow-up and %o plan bulldoser
acosss for ground geophysics, costsaning and drill pad
preparation., Even om this basis a mzm budget of
$2500 i» required,

Onos dozing access is established a budget of $3000
per prospect is required for surveying, mapping, line
ocutting, and costean/gossan sampling.

Acosss .

Acoess is still the biggest problem in the area.
Assuning airdorne results are encouraging, prioxity
should be given to getting a doser into the area to
make an airstrip and to cut traocks and costeans. This
¢an only be done whan the Pleman River is low, (Februaxy)
and onos acxoss the river the doser would probably have
to be left thers for the full year. Consequently domer
purchase may be praferable to hire.

A D6 would be adequate and would normally cost about
$17 per hour to hirxe, or $20,000~30,000 to purchase
reconditioned, or $40-45,000 new, Fuel supplies would
be a problem, at least until the airstrip was built
and it oould be flown in by Islandex. The initial
dump may have to be ferried by helicopter from the
Pienan Sage at the Stanley River mouth to the airxstrip
aite., Buggestad doxing requirements are;

Positicaing after across Pleman 50 hours
Alxstrip construction 00 *~
Misocellaneous track ocutting,

drill benches, trenches %g%_ -

el

Allowing $17 par hour plus $15,000 for depreciation and
capital tied up, the dexing hudgat is $2),000 for the
first year.

Onoe the doser is established in the area a “"Bombadier”
type vehicle would suffice for general access. It may
be economic to fly the crew in each day from Zechan at
t};“t wntil results justify an elaborate camp within

& AXeaA.

Dxilling.
ranrn'%:. is known at this stage to predict require-
sngs. However it is likely that at least 10 diamond

holes averaging 300 ft. long will be required.
= 3000 ft. - all up cost $12.50 per ft. = $37,500.

l./’.
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8. ¢ Swmary of Hxploration Costs & Timing.

The following are listed in order of prioxity:

Cogt Tima elapsed
Asrial Photography $1000 1-2 Momths
AMxborne Geophysias $8000 min. 2 Montha (}1)
Ground Checking (geol
& geochan) $2500 1 Month
Access bulldozing $20,000 2-3 Months

Start Feb. (2)

Datailad geol & geochom-

4 prospects $12,000 3-6 Months (3)
Ground geophysios $8,000 2-4 Months
prilling $37,500 2-6 Months
Transpoxrt, freight,

air charters $5,000

TOTAL: 593,000 19 Honths

Thus thorough exploration will cost at least $23,000 and
take at least 2 yvears assuming favourable rasults at each

stage.

hcceleration of the programme would probably increase

costs substantially at risk of sacrificing efficiency.

NHotes:

b 9

3.

In order to minimise ocosts it will be desirable to wait
until a suitable unit is near the area, i.e. wp teo 12
memths,

Governed by Feb. as most likely time for dozer to cross
Pieman and dozer remains in area for 12 months,

Ground follow-up would be split hetwasn geology
gecchen and geophysics and would avarage at least
$5000 per prospect.

CONCLUBIONS :

1.

2.

Coppar, lead, zinc, chroma and tin valuas of up to 1%
or nore and szilver up to 60 ppm. in panned concentrate
samples fron streams draining the Oonah Quartzite and
Slate indicate the unit is mineralised. Analogy stulies
suggest the uppermost horizons are most favourable.

Further work is neaded and is warrantsd to determina
tha gource of the anomalies.

Brief geological, ground magnetic and scintillometer
traverses mainly slong ridges in two anomalous arsas
did not locate any mineralization, though two tiny
gossanous crusts were noted in one area,

. 0/10-
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Stream bed traversing thouchk much slover might have
baen more effective,

17 Scres so0il samples show very low (<10 ppm) metal
content conmiztent with the humic environment. This
does not prove the technicue ineffective hut it is
suspect until it can be tested over known mineralization.

Although the topography and bush are gentle cotpared
to much of waestern Tasmania, the Pieman River remains
a major cbstacle to ground accesns and therefore in-
creases operating costs,

The two areas traversaed show relatively small nmagnetic
variation (0-1000 gammas) consistent with the asro-
macmetic results of Rio Tinto. Cne of the major
magnetic lows found in Parsdise Creek coincides with
the locality of the two tiny gossan crusts.

Seintillonmeter results were uniform throughout the
area -500-1000 cps over swamps and thick soil or
soree cover and 1000-2000 cps on outcrop. Values
from 2000-5000 were obtained in the Stanley Reward
workings and a gully in the south east. This
probably reflects monazite and suggests radiometxics
may be useful in locating tin deposits.

Airhorne geophysics over known prospects seems to be
the most effective next stage.

A minimum budget of $50,000 is8 required to bring the
project to the drilling stage.

10. RECOMMEHDATIONS:

Detailed aerial photography should be ohtained at
1:19,002 over each prospect.

Staged exploration commencing with airborne geophysios
costing about 310,000 is mecommended as the next stage.

Further work only should be planned when the geophysical
results are available.
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AIRBORNE ELECTROMAGNETIC SYSTEM
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FIG. 1 FLIGHT LINES AND LOOP LAYOUT

General:

In the application of electromagnetic prospect-
ing methods, it has long been recognized that,
other things being equal, much greater explora-
tion depths can be attained with systems em-
ploying a fixed source than with systems where
both source and receiver are moved in unison.
For example, a large conducting body which
would already be undetectable at a depth of
60 m by any surface moving source [horizontal
loop) system, could be detectable by a fixed-
source method to a depth of as much as 200 m.

Most present-day airborne electromagnetic sys-
tems are of the moving source type,” and al-
though such systems have tangible advantages
over the ground versions, it appears difficult to
increase their useful penetration substantially
beyond their present range. Under very favour-
able conditions the better moving source AEM
systems may reach exploration depths of as
much as 100 m or in exceptional cases 125 m
below the ground surface.™ This is sufficient

for many search problems but in some areas
the geologic and topographic conditions neces-
sitate a much deeper penetration to conduct
meaningful mineral surveys.

The foregoing considerations have led to the
development of the Turair method for the pur-
pose of deep electromagnetic exploration. The
system, which can be described as a fixed-
source, semi-airborne, gradient measuring de-
vice, employs a large transmitting lcop on the
ground as a primary source. The horizontal
gradients of amplitude and phase of the ver-
tical or horizontal magnetic field are measured
from the air, along traverse lines across the
source (Fig. 1) and perpendicular to the re-
gional geological strike.

(1'Bosschart, Pemberton. Mining in Canada. May 1969

(2}Tikkanen, Ann. C.I.M.M. Meeting. Toronto 1970
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Primary Field:

The transmitting loop is laid out by the survey
helicopter, or, if the terrain permits, by vehicle.
The loop dimensions are guided by geologic
conditions and the character of the survey. A
typical loop size would be e.g. 4 km x 3 km. For
airborne placement a special cable dispensing
device is used which can feed out continuously
15 km of wire (Fig. 2). A motor driven gene-
rator supplying 200, 400 or 800 Hz current of
2 - 4 amps is used to energize the loop. Other
frequencies may be employed to suit special
geologic conditions in certain areas.

Receiving System:

The receiving system comprises two coils (or
two sets of coils) rigidly mounted in a coaxial
and/or coplanar configuration in a “bird” which
is towed on a 30 m cable below a helicopter.
(Fig. 3). The ratio of the field strengths and
the phase differences of the alternating mag-
netic field at the two coils are measured by
means of a compensator and recorded in ana-
logue form on a multi-channel recorder and/or
in digital form on magnetic tape, together with a
continuous record of the terrain clearance, inter-
valometer time marks and, usually, a record
of the total magnetic intensity as well. The inter-
vailometer is synchronized with a positioning
camera to relate recorded anomalies to their
ground location.

Field Survey Results:

Typical results of a TURAIR survey are shown
in Figures 4 and 5. Figure 4 is the record of a
traverse across a 3 km x 3 km source, the loca-
tion of which is marked by the strong field
changes and resulting ""blind” zone. Of signifi-
cance are the low noise levels {(0.1% ratio and
0.1° phase difference}, which indicate that the
sensitivity and thus the depth of exploration of
the TURAIR system is considerably better than
the Turam ground EM system. Among the re-
corded anomalies #2 indicates a current source
at a depth of approximately 200 m with high
conductivity [ 4 t ® 80 mhos). The coincident
magnetic response indicates a magnetic source
at a comparable depth.

Fig. 3

Figure 5 shows the Turam and magnetometer
ground follow-up results over the above anom-
aly as well as the results of subsequent dia-
mond drilling. Remarkable are the clearer res-
ponse and better signal to noise ratio of the
airborne results compared to the ground EM
measurements, which are distorted by near-sur-
face conduction. The drill hole intersected a 10
foot wide zone of massive sulphides at a depth
of 200 m. The mineralized formations are cover-
ed by 170 m of barren limestone and glacial til.

-
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Most significant is the strong TURAIR response
{1.8%) and high signal to noise ratio (10-1)
which indicate that this conductor would be de-
tectable to at least twice the present depth, i.e.
under 1000 ft. of cover. In fact, experience to
date supports the conclusion that under favour-
able conditions steeply dipping tabular conduc-
tors of good conductivity can be detected to a
subsurface depth equal to their strike length.

Preferred Application:

The TURAIR method, because of its semi-air-
borne character, is particularly suitable for the
detailed, deep investigation of structures having
geologically favourable characteristics, or a
magnetic expression suggesting favourable ge-
clogy. Because of its potential depth of explora-
tion, it can be successfully employed in areas
of deep sedimentary cover, deep weathering,
or tall tree cover (tropical areas), or in areas
where shallower exploration has established
the presence of ore deposits and a deeper
search is desired. It is, because of its fixed
source configuration, less affected by near- sur-
face conduction and can be applied with a very
low exciting frequency (e.g. 200 Hz or less).
Finally, as a helicopter-borne system it can
operate in mountainous topography. Terrain
clearance variations have far less effect on the
exploration depth of the TURAIR system than-
they have in moving source methods and the
system will penetrate deep talus cover and
valley fillings.

Operational Efficiency:

Economic ore deposits may have strike lengths

less than 200 m (see Fig. 6). If we want to

search for such targets, particularly at greater

depths, line spacing should not be much greater

than 200 m and for the average survey a line
spacing of 200 m (or one-eighth mile)} could be.
considered optimum. In fact, larger line spac-
ings do not represent significant savings, be-
cause of the reduction of measurable profile

from one loop layout. The average primary loop

that is usually laid out (by helicopter) is 3x5 km.
Under average conditions some 400 - 500 line

km of profile at 200 m intervals can be surveyed

from this source, the total operation covering

approximately one days field work.
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