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TRIAL HARBOUR, S.P.L. 129

50Gr04

•
1. INTRODUCTION

Following the recommendations made in the S.P.L. 129 Progress Report,

August, 1974 by Newnham and Lees, further investigations involving

geophysics, geochemical sampling and geological mapping were undertaken

in Area D, East of Kelvin and Maynes workings, in addition, some sampling

was undertaken in the Tenth Legion area. Several lines were also flown to

evaluate the Input airborne E.M. system and as a result a further 11 square

kilometres of ground was pegged immediately to the East of the present area.
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Rationalisation of the Consolidated Syndicate agreement early in March, 1975

resulted in the withdrawal of C.G.F.A. from the project which is now 50%

Mt. Lyell - 50% RenisonLtd. Staffing during 1974-75 was provided by the

Mt. Lyell Mining and Railway Co. Ltd. The diamond drilling was carried out

'·~er contract by A.D.D. Fty. Ltd., all thegeopbysics was carried out under

contract by Scintrex pty. Ltd., while the road building and site clearance

were undertaken by a local contractor.

• Expenditure during 1974-75

1973 has reached $27 477.

1975-76.

amounted to $25 977 and total expenditure since

A budget of $24 000 has been recommended for

The exp1orationprogramme planned for 1975-76 consists of:

1. ,Evaluation of anomalous Areas A, Band C and completion of Area D,

~h of the Heemskirk Granite, by detailed geological mapping, ground

1Ilagnetics and deep soil geochemistry.

2. Exploration of the Eastern margin of the Heemskirk Granite for altered

and metasomatised zones possibly related to tin minerali~ation and the

detailed exploration of any such zones.

2. AREA D

2.1 Introduction

Area D was defined by Newnham (August, 1974) as the area on the old

E.Z. grid between20E and 26E .and from 00 to30N (Fig. 2). Previous.worle by the E.Z. Co. Ltd. had outlined a number of sizeable

qeochemical anomalies, 'including tin, coincident with a strong magnetic

response and some anomalous I.P. results existed on line 24E; the only

line surveyed 'with I.P.

Lines 24E and 25E,500'apart_recleared out and repegged from 30N

to ION In Dece:nber. 1974. Subsequently lin:::; 2JE and 262 were ,',go



repegged from 30N t~ lOS and ION respectively, while lines 24E and

20£ were each extended to 7S and 4$" respectivefy.

2.2 Geology

Mapping undertaken during the year in Area D,indicates that there is
,

no Oonah Formation to the East of Kelvin aod Maynes workings (Fig. 3).

The abrupt change in the magnetic, geochemical and I.P. responses

between 24E and 23£ suggests the possibility of a fault to the East

of line 23E. In Area D the Heemskirk 'Granite is intruded directly

into Crimson Creek rocks which consist largely of argillaceous sediments

with minor tuffs and some small basic/ultrabasic intrusives, possibly

%'elated to the "'.clvor Hill 9"bbro or the Trial Harbour serpentinite.

The Crimson Creek rocks are extensively altered and metasomatised

(see Section 2.5 and Fig. 8) ~1th the development of hornfels near

the granite contact. Disseminated sulphides, mainly pyrrhotite and

arsenopyrite(?), are developed over a wide area.

•

.'
2.3,,: ,Geochemistry

2.3.1 Soil GeochemistrI

In Area D, the soil profile over the Crimson Creek Formation

contrasts. markedly with the profile over the granite. Over

the majority of the C~im5cn Creek rocks a deep residual soil

,with ~ well developed profile' occurs and s~mples were taken

from the ·c t horizon. The soil over the granite consists

essentially of "peat" resting di:oectly on a fine. gravel/coarse

sand consisting of weathered out quartz grains. Here, samples

were taken from as deep as possible.

Sampling at 100' interva;s wasundeTtaken on all four lines.

Initially, s~mpling waS undertaken to confirm the previous

E.Z. anomaly and coverage was limited to lines 24E and 25E.

.Samples from these two lines were sieved into two fr"ctions

-10+35# (A) and -85# (B),and analyzed by X.R.F. for: Arsenic,

tin, ~opper, lead and zinc. The previous E.Z. anomaly was

confirmed al~ evaluation oithe oata illustrated that a better

contrast existed in the -85# (B) fraction. Analysis of all

subsequent samples was completed on the -85# (8) fraction only.

The geochemical line profiles for : Arsenic and tin only are

i llustrat'ed 1n Fig. 4. The background' (median) values for

al"senic and tin are 40 p.p.ln. and 10 p.p.m. respectively'.

E~~lnation of the line profiles reveals a very strong tin

anomaly, 'through the centre of the area on line 24E and,

CoinClde~t with a very strong arsenic anomaly, online 25E
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and altl'lOugh nwch weaker it still appears to persist on line

26E. Although the data on line 23E is incomplete, there

appears to be a change in character from the other three and

• a ,fault is suspected East of . line 23E (see Section 2.2) • The

sorl samp;ling <coverage will need to be extended South line
,

on , ,

Anomalies occurring at the Northern. ends of Hnes 24E, 25Eand

26E appear to be on or near the edge of tha granite and are

possibly due to "wash" off the topographically higher granite.

However, if this anomaly has a limited strike.length further

work will possibly be ?ustified.

23E.
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Although no obvious anomalous zones occur in the : Copper,

lead and zinc results, contouring of the data (Fig. 4) reveals

a generally higher zone in the vicinity Qf the main tin

.anomaly.····

..
2.3.2 Rock Geochemist!1

Two grab samples were obtained from a gossanous zone near line

24E, 00 and essayed for

Sn

.T~H. Gossan e
T.B. Gossan 2 1 895

This gossanous zone occurs ,on or .adjacent to a fault (Fig. 3)

arn:lis reflec"i:e~ bY.~~.\lS ~P.iJ ,geochemistry at 24E, 1005

(Fig. 4). It also c«l>J,l1ll=M!e,s,w.i;tl1 ,~:t;(lmagnetic (Fig. 6) and

l~P. (Fig • .."Section :2..A••Zo) oall",na;li:es.

An adit, giving access to 'a5ma11 level dl'veloped from the

foot of a shaft, was discovered West of lille 23F.. This,

believed to be the .O:rientMine,was mapped and grabbed sampled

at lO'interv.als. Th.e IVlQrj(ings"re ;dev~]oped in a v,nite/grey

me;jium grained l:)nriite'tlxthnlJm"ro\.\s veins up to 2.0 m wide,

of coarse grain"ct, alm.Q~tpegmatitlc granite consisting of ,

quartz,· ~u-sco1;it·e., ::t:.Qu_nr.d~line .fH!~ ~'!l.inor slJlphid~)s. SorTll~ of

, the veins ca='i anomal<l\.lsJJn ',lla,l.\Wsand the grab s~mple

=5u11:5 ant] the ·mapplng,;;re ;presllflted in Fig. 5.
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2.4 Geophysics

2.4.1' Magnetics

A ground m"gnetic survey, was conducted ever all four lines

with a Geometries GSt6 Proton magnetometer. l1e"dings were

taken at 50' intervals and the data is shown in Fig. 6. .~

~magnetically active area is apparent through the centre of

the area on lines 24E and 25£ and although more sUbdued, is

still "pparent on line 26E. There is an abrupt change in

character, very apparent from the contours, between lines

24E and 23£ : On the latter traverse the more magnetically

active area appears to be further West.

The 13rge magnetic anomalies, particularly on lines 24£ and

25£, appear to coincide with I.P. and some of the geochemical

anomalies (Figs. 4, 6 and 7).

2.4.2 I.P.

A gradient array reconnaissance J.P. survey, ·using a 100'

potential dipole was undert".ken over the four lines by

Scint:rex Pty. Ltd. The survey is described in Scintrex report

Ta5.-025D by A. ~,. HOWland-Rose, January, 1975, to which the ..-.

reader is r~ferred. The line profiles a42. presented in Fig. 7.

The observed chargeability backgrounds are very high, varying

from 20 to 30 milliseconds, which together with the high

apparent resistivity, indiGate that disseminated sulphides

possibly occur: over thevRlOle area (this is confirmed by

geological mapping). Within this high background zones of

significantly higher chargeability up to 50 milliseconds with

. marked reductions in apparent resistivity are possibly

associated with more massive mineralisation. The large

anomalies on line 25E, l450N and line 24E 1150N are associated

with magnetic and geochemical anomalies (compare Figs. 4, 6

anci 7) •.

. A gossanouszone dis<:oY"er~d near, li.ne 241; 00 (see Section

2.3.2) was covered with a limited Pole~Dipole survey along

a Hne run at right angles toth~ ,grid line at 24E 00 (Fi9~ 7)••

Two allomalies~K!re located at leo.W ·at)d OSOE of about 20

milHseconds above background associated with 80%-95%

reductions in .apparent. resistiVity. This zone which has both

geochemical and magnetic expression as well as I.P. is

located ona fault and further investigations are recommended.
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2.5 Diamond Drilling

After construction of an access road and drill site at the beginning

of April, diaillorid dtill hole r.H. 1 was collared on 17th April, 1975

at !lOON, line 25E, with a dip of _450 and a bearing of 000 (Fig. 8) •

The hol~ was initially planned to test the strong coincident I.P.,

magnetic and geochemical anomalies between· l250N and· l550N and was

scheduled to reach 200 m. However, the. nole was extended to cover

the major geophysical anomalies at 1750N - 1900N and 2l20N and was

finally completed at 413 m on 19th May, 1975. The drill log is

inCluded as Appendix I.

1\

I
I

•

Diamond drill hole r.H. 1 intersected two main rock types, Cambrian

Crimson Creek Sediments from oto 318.5 m and Devonian, Heemskirk

Granite from 318.5 m to 413 m, the end of the hole. The granite, a

biotite adamellite, consists of fairly .equigranular ,crystals of pink I

to buff/green felspar and white/cream quartz with smaller crystals of I
biotite andtounnaline. -l'he rock is generally unaltered but one smil ll II
greisen vein ~arrying fluorite and occasional veins of quartz/tourmaline '

occur. The granite exhibits a chilled margin and the Crimson Creek I
~diments are strongly altered. !

!he Crimson Creek rocks are essentially a graywacke sequence including

~hales and sandstones. possibly ttlffaceous in part. The sequence has

been strcnglyaffectedbythe intrusion of the Heemskirk Granite,

being bleached, silicified and strongly metasomatised with the

developmeotof tremolite-actinolite and axinite. Sulphides,

·predominantly pyrrhotite with occasional minor amounts ~f chalcopyrite

lindspha.le:rit~ are rleveloped 1:h:roughout"1:he sequence and a ca:rbonate

rich hori:zon between 90. and lZ> III has been largely replaced by

~i-l!lassive to massive magnetite 'With pyrrhotite (approximately 10%).

"Xin values throughout the 'hole are generally <: 0.1% Sn. However,

.values in the 1llagnetite/pyrrhotite zones, although still averaging

. < 0.1% Sn are highez, the better assay runs including 2.10 m of

'0.:25% Sn "from 30.2 mto 32.3 m and -4 m <If 0.20% Sn from 106 m to 110 m.

•
The 1lIainanamalDus zone an line 25E from 1250/>/ to 1550/>/ is adequately

'-l!'~lainedby"ttle1lIil.grJ1;ltite!:pyrrbt1tite zone f:rom 98.4 In to 125.0 m.

However, thi! 'iml:IInal:tlus+~s at 17500 - 1900N -dnd 2120N have not been

.E~lainedOy~e drilling. ~he 1.P. prDfll~, Jndicat~ that the source

'Of 'the .aTlOmirl$~s 1s shallo.w l1nd ~<,ibl-y t,h~ X't>p:res',nt further

n.;pla~ementma;rnetite/~o-ute;:_5 ..i thin 'tile s;;rlilllitnts not

'intersected nythe drill hole.. .
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2.6 Conclusions

The soil geochemistry, magnetics and I.P. very effectlvely outlined

the massive magnetite/pyrrhotite zone intersected by the diamond drill

hole. "Several other anomalQus zones still remain untested and require

further investigations, e.g. line 24E 00. Although tin values obtained

in the drill hole were disappointing, the geological environ~ent4IIJ
(extensive metasomatic alteration of a sequence including a carbonate

rich horizo~) is considered to'b~ favourable, for the develoPment of

xeplacement cassiterite mineralisation. 'The tin content of a. magnetite/

pyrrhotite body such as intersected in the drill hole can be erratic,

particu+srly around the ma~gins, e.g. Queen Hill; The change in trace

~.1ement·content from the surface to the drill hole has some

similarities to geochemical haloes around base metal 'deposits in

Skarns,described by Ovchinnikov an Grigoryan (1971) and the zone

probably justifies a second diamond drill hole, either deeper, nearer

~e granite contact or laterally., particularly if :furlher strike

length can be proved.
. .

The possibilii:yof replac-ement ti:Il deposit!; ;in :the ·rnarJfins :of :carbonate

rich basic/ultrabasic.bodies known to exist, within the Crimson Creek

sediments, in the area has still not 'been:investigatedand the whole

z.one along the Southern margin of the 'gr<mi.t-e cis .considered·to.warrant

further investigation.

'3. TENTH LEGION AREA

•
Several samples wuxe taken from the massive magnetite zone ·atTenth Legion

and analysed for tin. Samples of a 90ssan outcropping on thexoadto Kynance,

·also adjacent 1;0 the Tenthl.tlgion Fault ,.and «4<9-O§.~us~l ,a;nd

underlying gabbro to the liestof McIver BiB~ .;it1Mle~:1yOSDWih \Of 11m"

Trial Harbour road wexe also collected.

~.

The magnetite at Tenth Legion is proQably derived frOll\.the Cambrian

. amphibolite with which it is associated. However. it lies witkin the

metamorphic aureole of the Heemskirk Granite.and alteration, with the

development or a ~ite calc-silicate hornfels is extensive. The occurrence

of ~a1ous tin values within 'this _talllOrpllO~lld tone was considered

"Gossan" S. of Trial .Harbour, W. of McIvor Hill

3. .Gabbro Ilnderlying gos5an ,. ••••
4. NlI-ssive magnetite. Tenth Legion

5. Magnetite and phlogopile, Tenth Legion

6. C6aise grained magnetite

1. . -Gossan - road to ~ynance

1.

2. " to " .. " .. ' .. -It .

...
...
,.

20 p.p.m•.Sn

:25 p. p.m. Sn

10 :p.p.m. Sn

16tlO p.p.lll. Sn

230 ,p.p.m. Sn

650 p.p.m. Sn

·AD p.p.lIl. Sn •
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encouraging and further samples were obtained from diamond drill core, from

two vertical holes drilled at Tenth Legion, by the Tasmanian Mines Department

in 1958 (Hughes. 1959). Tin and arsenic yalues from the drill core are

'presented be19w; values for other elements including: Copper, lead, zinc,

molybdenum and barytes are presented in Appendix II.
I I

The tin values'areobviously erratic but geochemica11y anomalous tin does

,exist and further work in the area is probably justified.

8'

•
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4. INPUT SURVEY
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Several test lines were flown, at the beginning of AprIL, to evaluate

the Barringer Input, airborne E.M. system. The survey is detailed in

Geoterre~ Pty. Ltd. report 83-259, by G. R. Butt, May, 1975, to which the

reader is referred.

On S.P.L. 129 two, North to South, lines approximately 2.5 km in length

and 0.6 km apart were proposed over Area D. Navigational error resulted

in the lines being flown too far to the East (Fig. 9). Traverse lines

1 South and lA South were recovered on the aerial photograph by Geoterrex

Pty. Ltd., but traverse lines 2N and 2AS were even further East and were

not recovered. Subsequently line 2N was recovered at Mt. Lyell, but line

2AS has still not been located. However, no anomalies were indicated on

this traverse.

Considerable conductivity is recorded on the Northern ends of lines 15,

, lAS and 2N (Fig. 9). Geoterrex Pty. Ltd. suggested that the association

of these ccnductive anomalies' with strong magnetic activity indicated that
•
the source of the anomalies might te'associated with ultrabasic material.

However, no ultrabasic rocks are known in the. immediate vicinity of the

anomalies and the anomaly on line 2N is over known massive silver, lead, jill!
zinc mineralisation, i.e. Comst'ock workings. All three anomalies are

along strike from one another and possibly represent one extensive

formation. Further ground work is recommended.

When line 2N was first recovered an error in the location of the Northern

end- of the line resulted in the anomaly being plotted further South near

the Stonehenge workingS and an area 'of 11 square kilometres was pegged and

added to S.P.L. 129, to cover this zone. Further examination of the

tracking film has resulted in the relocation of the anomaly over the

Comst.ock. workings and only the anomaly on Une lAS is wi thin the new area.

5. ftECQW<ENDATIONS AND BUOOEr 1975-76

Tle exploration ,programme for 1975-76 will consist of_ the detailed

ev~luation of anoma 10'JS 'zones South of the Heemskirk Granite and

examination of the Eastern margin ofthegranlte, particularly the Western

Contact of the McIvor Hill Gabbro. The programme cim be described _under • I
the· following headings,

1. South 0 f the Heemskirk Granite.

2. Eastern margin of the Heemskirk Granite.

3. Other areas.
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5.1 South of the Heemzklrk Granlte

The recognition of a strongly metasomatised zone South of the

Heemskirk Granite has added to the potential of the area for the

development of a viable tin deposit; Examination of the original

E.Z. data by Newnham and Lees, August, 1974, outlined four major

areas of interest: Areas A, B, C and p• .Work planned for 1975-76

involves detailed investi'9ations of Areas A, Band C and completion

of investigations into Area D (Fig. 10).

To cover Area A, which is oVer the metamorphosed Trial Harbour

Serpentinite - Crimson Creek Formation contact, lines 4W to 00

inclusive, of the old E.Z. grid, totalling 8400' will have to be

repegged. Contiguous with Area A, AreaB covers an area of

disseminated sulphides adjacent to the Crimson Creek/Oonah Formation

boundary. Five lines, from IE to 5E inclusive, totalling 12,000'

will need to be repegged to cover the area. Area C, well to the

,·,$outh. of the other areas within the Crimson Creek Formation, will

crequire lines l3E to 19E inclusive, totalling 14,600' repegged.

To c0mplete the coverage of Area D lines 20E to 22E and 275 to 29E

will also need to be repegged, a total of 21,300'. At the present

time,the four areas, together with the base line will involve a total

of 68,800' of repegging. However, all four areas form a semi~

Gontinuous zone (Newnham, March, 1974, Map 5) arid further lines and/or

intermediate lines may need to be established to complete the coverage

of the anomalous areas.

All four areas will be covered with ground ma9netics and deep soil

geochemistry. Any anomalies should be surveyed with I.P. or E.M.,

particularly geochemical anoma·lies,unsupported by magnetics; which

may be due to "wash" off the topographically higher granite.

5.2' Eastern Margin of the Heemskh'k Granite

Delineation of a zone,of metasomatic replacement within the me~amorphic

aureole to the South of the granite suggests ·the possibility of a

similar zone around the Eastern margin. No known work has been

undertaken in the area and the programme for 1975-76 is designed to

look for altered and metasomatised zones particularly in the Western

margins of the McIvor Hill Gabbro.

An East to West grid consisting initially of 13 lines, 1000' apart,

totalling 52,000' (Fig. 10)will be surveyed with detailed geological

mapping, groun~ magnetics and ~eep soil geochemistry. Any anomalous

zones disCQveredwillrequire more detailed work, ona closer spaced

grid with intermediate lines, to give G grid line spacihg of 500'.

Ii

"

II,
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II
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II
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5.3 other Areas

After completion of the above programme, several other areas still

remain outstanding, in particular the Tenth Legion Fault area from

the Tenth Legion Mine to the Swansea Mine and including the Input,

airborne E.M. anomalies. To effectively cover this area and ~

accurately locate the Input anomalies ~ North to South grid,

consisting of up to 22 .lines. 500' apart;, totalling approximately

105,000', will be required.

Regarding the present budgettary and manpower problems, it is probably

not feasible to investigate this area during 1975-76, although should

the programmes South and East of the granite be completed earlier

than expected, work can start "in this area. However, it is expected

that work in the area will, together with evaluation of anomalies,

outlined South and East of the granite, by diamond drilling and/or

costeaning, form the major part ,of the exploration programme in

. '

5.4 Sta Hi n'1

The majority of the work sche~uled for 1975-76 can be undertaken by

one geologist and one field assistant, supplemented by an additional

field assistant to help with the trackcutting. ...

5.5 Budget

A budget of $24 000 for S.P.L. 129 has been proposed for 1975-76.

The budget has been compiled as follows:

1. Salaries

A total of $15 000 has be'en budgetted, for salaries, to cover

the following activ~ties.

i'

1)' He-establishment of S.Z. grid - 72,500'

2) Cutting grid'lines along Eastern margin

of granite - 52,000'

3) Soil sampling programme

4) Ground magnetics programme

5) Geological mapping, planning, report

writing, etc.

Plus a 50% loading to cover overhead expenses'

$

1 000

1 500

3000

1000

3 500

10 000

5 000

$15000

•
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2. Material s

A total of $2 000 has been budget ted to cover the cost of all

stores and non-returnable items, including fuel, sample bags,

field equipment, etc.

3. Geophysics

An estimate of $5 000 has been allocated to cover the cost of

detailing with I.P. any anomalous zones outlined by geological

mapping, geochemistry and magnetics.

4. General Costs

To cover the cost of veh~Cle· operating, surveying, assaying

costs, the hire of equipment and for miscellaneous minor items

a total of $2 000 is budgetted.

. .

I'

I'

II
""
il

,
"
"
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gJIXiET 1975-76

TRIAL HARBOUR AREA

Period No. 1 2 3 4 5 6 7 8 9 10 11 12 13 TOTAL
No. o Mine 20 20 20 20 20 20 14 19 20 19 19 Ig .20 250

of Warbng Days Mill 28 28 28 28 28 28 21 28 28 28 28 28 28 357

Salaries 1 600 500 500 . 1 000 1 500 1 500 2'000 1 500 1 500 1 000 1 000 500 gOO 15000

Materials 200 200 200 300 300 300 200 200 100 2 000

OJtside Services

Diamond Drilling

Geophysics 5 000 5 000

Geology

General Costs 100 200 200 200 300 300 300 200' 200. 2 000

Hire of Equipment

Capital

Total Cost 1 700 500 500 1 400 1 900 1 900 2600 7 100 2 100 1 400 1 400 500 . 1 000 24 000Trial Harbour Area

t Mt. Lyell Cost 850 250 250 700 950 950 .1 300 3550 1 050 '700 700 250 500 12 000
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DESCRIPTION . REMARKS

0 - 6.00 m Soi I, sand and rubble.
.00 - 32.29 m Dark re' black our Ie shale with mi or b:wds of sli hll Coarser material - fine r~ined tuffaceous sediment..-? ' 0 - 1<1.50 1'1 round

e.Q. 16.10 - 16.70 m4 Verv fiM araineds.ulDhide scattered thrOUQh core -vein of ;'l'Iassive rwrite at 31.00 m. badlY broken.

Maanetite throuahout core.
32.29 - 32~85 m Liaht arev fine arained ioneous rock? Possibly aolitic7 VerY fine liaht crystals? In a darker oroundmass. Rock Is

inte~ittentlv altered either side of this' back to 30.25 m and downhole to 39.25m latter zone shows extensi v€
silicification with less maanetite.

32.85 - 65.75 m Dark grey/black siltstones. Very similar to 6.00 - 32.29 m but slightly Coarser grained - Dossiblv tuffaceous.

Contains ·m~onetite ;md V"'TV fine nr:1'in"'d sc""ttererl " 1"hirles{"""hotite \ From ,tolv M~nn " ,re
mottled brown and pale qrey (bluish), sulphides sliQhtlv coarser - oftE'n in veinlets.

lP.75 - 69.50 m Dark qrey/black rock. magnetite with veins ,nd di sseminatiOtl$ of pvrrhotit('. Minor mica. Possible bP-ddinq at 68.25 rn.
B.C.A. . 25". If,b~ddino. it suaaest that maonetite is primary, beine lnobvious b nds.( ...\...\"\oJ..J •• t.: ..\.. _\ .. '" "69.50 - 72 ..54 m Light grey siliceous rock. Shows fracturing and probably ,sUici fled. However lower contact appeilrs to be parallel to
beddino. PYrrhotite ,nd chalcoovrite develcoed at 69.60 m.

72.54 - 76.60 m Brown. sliohtly mottled with light grey patches, siltstone or possib"ly <'I fine ash/qrevwacke? (dolomitic?) • Mottl,ina

l">erh.:ll">s due to· fr<lcturinn or hleachinl'lin metarr>orphic Durecle fr0m grilnite. Develooment of m<lssive pyrrhotite .t
72.55 m ,'lnd 74.66 m. Former nvrrhotite near un"er contact di~veloned '<15 b$r:ds narilllel to contact - metasol'vltic
replac",ment along original bedding? B.C.flo = 50°. Minor veinlets of pyrite, and extremely minor fine veinlets of I

cilrbonate.
76.60 - 85.66 m Gradual chanqe to a dark qreen brecciated, tuffaceous qrevwacke? This qT<lduallv chanqes to , Baht Qrev siliceous

sandstone (qrevwacke.?) ,t 77.60'm which contains odd dark qreen fine Qrained pi1tches. From 80.24 m merqes with , fine

arained but stronaer "brecciated" zone (althouah core not broken) - iJoain crobablv ble3chino. PYrrhotite develooed in

cO<1ISer sections.
85.66 - 90.9.3 m Dark nrecn/brown t~ff;Jceous? dltsonte- PTob;jblv a greywacke (dolomitic?) • Simi lilT tc 72.5-4 - 76.00 J1', but cotr~,,,r

l'Ir<Jined. No vis:i ble mi r,~r(! Iisati on. Extremelv minor carhonCltes in fine veinlet3. From 89.00 m the- cere bec"rr.€"
,

mottled with white rtIlartzose r'latch"'5 also dark"'~ ~reas CO:1t"in ch1orite(?). .

·90.93 - 9':>.24 m Black (maqnetite.) and H(Jht arev rock (quartz). Gradual increase in amount of mannetite from 90.93 m and from 92.50 m
veins· and diss('minations of p'i-rrhotltebecome obvious increaslnn down 'h, hole.

95_24 - 98.40 m Grildualchanae toa liaht arev fine .Qrained si liceous rock Mottled aODearance due to metamorohic ble1chioa_

If oriaina 11 a oT1;·vw3.cke sC'nvence could re"resent the fine oraincd part of a bed. No visible mi nera Ii S<lt i on.
98.40 - 125.00 m Chanqe to dark grey/blaCk rock. Original rock medium arained and probabl v a sandst one (nrevwacke Larne l'1ercent.'l<"l? of

maan~tite, often mas:;ive and exten:3ive vein$ and di.ssemiofltions of nvrrhoti te (some minor veins nossiblv c;vrite?).

Rock also contains a siqnificant amount of carbonate. Some small liQht coloured siliceous patches simi lar to 95.24 -
98.40 JT!LEave no carb2Date and no vist!:>le min.§..U!JJ1Satton,-~~.OO_ 115.45 m. From approximately 119.00 m the

.. ' nercentarle of marinetite decre"lsC!s. Hn"'-'<>ve~ th, .. v'!L.Qf Inrrhotite appears to remain constant (aoorox • 10%? to
125.00 m. 123.00 - 124.00 m core Is banded.

125.00 - 138.00 m Transi tion to a light grey fine grained "quilrtzrte" s~mil2T t~) l:~.OO - 115.45 m. A.wears vnguely brecciated (bleached)

and darker patches are aSSociJted with minor ovrrhotit~ mineralisntion in cr'lcks. "Tremolite-actinoHte" deve loced·~

138.00 - 153.24 m Transition to a darker medium grained ttsandstone" , shows some mottling poss.ibly "brecciation" but t"robabl'l bleachiriQ
and some small fine Qrained patches~ e·.tI. 1-43.00 mt which are brecciated contain carbonate. Elsey,here little' or no
carbonate· - possibly dolomitic and brecciation due to dolomi-tisation? Numerous dark olive nreen fine arained natch~s.

Pvrrhctite as disseminations ;lod.veinlets is develooed extensi vel v throul)f1out the core. Probablvsome maariE'tite.
153.24 - 185.40 m Dark "'re sliohtlv reddish fine arained sediment. StronQdv brecciated from 153.24 156.50 m. Carbonate in matrix 'li'2.20 - 173_£:0 m core

. . of brecd.:lted zone ,nd os narrow veinlets elsewhere. Small liqht qreen oatches • Whole 'Zonoa dolomitic? badlybTQ~e:\ <lind some
BeddiM,at 170.00 m. B.C.A. = 30 Flare veinlet's of ovrrhoti te but oenerallv barren. Liahter coloured medium' oral ned core loss -probablv

more' s1 liceous zone 179.69 - 181.50 I'll. associated w~th a
185.40 - 220.10m Lioht nrev fine to mediumcrained mottled. due to bleachina or brecciation, (orobablv the former sandstone. fault .. ,

... \
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SECTION 1«>. 16712DESC~.IPTIC)~

. A. Hand Sp&clmen;

Grey, medium. to coarsely crystEillLne granitic

K feldspar stain test positive.
b. Microscopic:

l:rH·l. 3.20.., .

f}IJ (.,J.r CM'/7S/S/tl

This is a ~~resscd micro-adameliite 1 ~ith minor primary' biotite and traces of

tourmaline. It is thus quite similar t~other described intersections of

Pine Hill Porphyry.

This rock. tends to be porphyritic wt not strongl}' so. There are larger patches

of ~rtz and microperthit8, set in a microgriSlfluler, sometilllEJS graphic,

intergrowth of quartz microperthite and ao~ic oligocla~e (fairly strongly

~rgillisl:!d). .The biotite occurs ,as ruther rvorly dl:fv'eltloed shreds and is

uncommon; it is a very dark variety, l:lnd contains iron oxides and minute

.? zircon inclusions with pleochroic r.31oes'. Accessory apatite is scattered through

the rock. TI'6cCS of ? xenotim8 occur.

the to~rmaline is a very dark green variety, occurring as small, poorly

defined, irregulur patches aS5(l'~iatsd with miC}"oFractures, Isolated small.

patches or fluorite are present, and are associated with chlorite and

? ellanitg. There is a ~~:ility tt'iit traces of ca.suiteritE:: mi:'.y be

prescnt, though fine grainEd ~nd difficult tc identify. rhe second minerals

arc post-magmetic andere possibly relat8d to the stre~s phase ~mich is.

evident in the· pri./TIBry minerals.

•
_H I -CHI. ~l?6'"

liw: >.",0' ""';'.f~3 .

16?'l3SECTION NCI..DESCRIPTiON

a. Hand Speciman:

Pink.ish, coarsely crystalline granitic rock.

K feldspar stain test positive.

b. MlcrOSC(lpic:

This is a biotite edameo.llits,..withi:tcCE?:s~·tourma~ineand fluorit.o;:.

GompoSiti~t is 'quite similar to the intersection at 320m, but appreciably

more c~rsely crystalline; it als~ contains more biotite. Petrologically

it can be correlated w"ith the Pine Hill porphyry; its fabric; suggests

howiWer, that' it represents a trio-jar intrusfve, of w~i:Lch thq Pir18 Hill

porphyry would be an Offshoot. It \-muld be interRsti.ng and relevant to

compare this rock wi.th the larger 'Jran1tes in the r£'sion (ie.l1C'[llT!skit·k,

MCI'edilh) •

•

The najor minerals are microperthito {t1fJl/3}, qUSLrtz (3O'j(.) and souie oligoclase

(2[~), with sa;. of biotite, Bnd accesso:ry zircon,zenotim81. erJut"it,,:: end iron

oxide (? magnetite). Fluorite patches and semi-opaque tourmalinE! protnbly re­

present introduced, deuteric minBrols ..

film•.

The J'O[".k is slightly ety'essedi microfractu;-es are filled ~ith G3!'bon:;lte

The fabric is fairly

•

typical of gr;o\nites~ with a tendency for occasionol

The feldspars are only lightly orgilli.5cd-. ~1icroperthite

fame of' the biotite is
~o form.

to very fine irrnl oxide pigmentotion.
phenocrysts

is pink due

chloritisp..d.

/ ,,
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----.,,--ll!!~---------------.-;=---------------__:r~-
DESCRIP.TION REMARKS

Mottling ,v~ries fro;l'l light to medium grey col'JuTf!d. patchE'!; "nd C'ccJsion-'i.l dark' broWl"'. more "streaky" ar~:'!s.

Minor rrhotite dnd some" atches" of tremolitelnctinolitll. Minor cerbor12te in matrix ',3(1d veirJlets.
202.00 m small "vein" containina axinite and cossiblv some ar~€'nopvrite. Darker zones at 212.30 • 212.7":.1 m and

Froken core at 2Q2.5~ m
- driller 0 S dS

having fallen do....n

hole from 173.00m.214.90 - 216~30 mcontain extensive maQnetite with a~ increased amount of pvxrhotite. Bleachinq and alterAtion created,
some "va ue" bunging but no obvious l:.?dd~_n9'

'Dark ~:fre'\i'hmrole, mottl cd with liQhter c",loured patches (tremoli teo·actinolite?) fine QraiMd shcd£.
Liahter Golour~d vein~likQ oatches contain carb~~ate ~hd Qcncrallv hnve a Qreenish mineral in CBntre but no obvious

220.10 - 318.50 m

sulphides. Occasiongl disseminations and stringers of pyrrhotite (~ith Some arsenopyrite?) particularlY in qreyel
~erhaDS more siliceous oatches. Veins of black and areen minerals? e.o. 239.00 m.
At 260.80 m Dvrite and ovrrhotite occur - heatina during metamorohism, pyrite to Dvrrhotite?
Rock beomces very siliceous (silicified?) at 261.50 - 264.00'm where dearee of silicification beQins to decrease and
rock chanqes back to an altered aroillitc which continues to grdnite contact. Extensive alteration and bleachin~, often

Strinners ~~d veinlets
of pyrrhotite exhibit
conductivity but rock
resistive.

in form of small "veins" which can occasionallY be seen as altetatlcn b6rderino small cracks. e.o. 272.26 m.
Massive sulphide at 266.00 in but usually as v.einlets tmdpatches of sulohides, scattered irreoularlv throUdhout core.

319.50 -' 413.24 I'll

.

and is predominantly PYrrhotite, but also some ovrite/arsenopvrite and pyrrhotite in a VUQ at 315.00 m carries some
chalcoovrite.
At 318.50 m a ve-rv sharo intrusive contact with qranite. The qrani'te immediately next to the COntact aopears to be
composed largely of qutirtz with a fine black mineral - tourmaline? and $omevery fine arained sulphides. The granite
char.qes·to a more "normal" qranite within':) em but still appears to be sliqhtlV "altered" and finer qrijined up to
320~70 m. Generally the granite is very fresh, consistinc o'f crvstalsof Dink to buffloreen felsoar and whit'e/cream
r'J1I,,-rbU I to 1 em in diameter with a finer arained black mineral. thoucht to be tourmaline. Variation in colour of

320.00 m.ln -
for Whole rock analvsis

386.00 m 10 em taken
felspar gives alternating zones of pink and cream/buff coloured granite. for whole rock analysis
Occasional veins of Quartz and tourmaline~ e.g. 346.60 m and 393.10 m to 396.20 m. The latter also contains fluorite
and a small vein of qreisen at 395.80 m.

END OF HOLE

I
I

.
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Line 24E

A Frachen ( 10# +80#) B hachen ( 80#)
. Sn As Cu Ph Zn Sn As Cu Ph Zn

30N 2 5 5 160 80 <2 10 < 5 40

29N 2 5 15 55 95 10 15 5 40. ,. ,-
28N 2 5 10 60 200 < 2 5 < 5 30

27N 25 10 5 6Q 85 25 15 10 40
. 26N 4 5 20 . 110 75 125 15 20 45

25N 10 10 20 60 80 20 15 15 50

24N 4 15 15 65 100 25 20 15 55

23N 400 25 10 55 , 65 170 30 10 50

22N 25 100 25 85 ' 30 150 100 25 65

21N 2 195 20 100 5 40 270 10 115

20N 2 25 15 60 5 2 30 5 45

19N 10 30 15 60 10 10 40 15 45

18N 25 80 30 125 40 20 100 30 120

17N <: 2 235 30 200. 5 25 300 25 220

16M .< 2 465 20 245 ·5 45 420 15 145

15N 2 195 10 100 50 120 425 10 140

14N 160 45 35 40 90

13N 295 50 10 10 ,40

l2N 160 40 20 10 60_
11N 90 100 25 20 50

ION ·45 50 40 20 45

.m "

50 125 65 20 25

aN 30 40 45 25 470

7N 50 35 40 15 50

6N '<5 20 40' 15 20

.:iN ~ 5 5 60 20 35

-4N '10 15 40 20 30

3N .( 5 < 2 20 20 40

2N 20 40 30 20 40

IN 10 25 35 60 75

00 25 45 15 20 50

15 185 15 75 40 70

.2S !l 75 40 20 110

3S 20 75 45 20 55

'45. 10 .50 30 20 40

55 10 40 55 10 40.

OS <5 50 110 25 90

75 15 40 35 10 35
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Line 26E

A Fraction ( 10# +80#) B Fraction ( 80#)
Sn As Cu Ph Zn Sn As Cu Ph Zn

30N <5 5 . 5 20 70•
29N 5 10 10 15 40

28N 110 35 5 15 25
• 175

. • 1527N 45 30 40

26N 60 15 55 10 45

25N 20 25 40 20 45
.• 24N <5 50 140. 20 35

23N <5 10 20 15 35

22N < 5 5 10 20 60

21N 10 5. 15 15 50

20N 35 50 15 15 30

19N 95 50 10 25 35

18N <20 35 30 15 30

.d.7N ~.";.~ ",,'.":~:'::~'':'~-''',",''."- _ < -<:c20 :N.A. " 15 "20 40

16N ·60 M.A. 85 30 75

15N 30 50 30 20 50

14N 20 75 35 25 AO
13N 5 50 - 15 20 40.
12N <.5 30 25 10 30

I1N <5 35 10 15 35

ION -<5 35 25 .20 55

".
,.
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T.L. 2

Footage eu Pb Zn Ba Mo •~ 10' 2000 65 75 520 620

*( 20' 103 <10 455 lS60 < 10

( 30' l1S0 25 S5 360 SO

40' 10 20 90 640 < 10

50' 165 10 70 lS0 <; 10

60' 10 75 160 ,1140 < 10

70' < 10 10 ' 45 1160 <10

SO' 10 10 4S0 lS0 <10

90' 20 SO 55 S80 <10

100' 35 20 200 120 <10

110' 30 10 345 260 < 10

120' 15 190 520 ISO < 10

130' 20 <io 130 160 < 10

140' 20 40 ' 170 360 <.10

150' < 10 30 50 240 < 10

160', 15 " 10 135 160 < 10

170' 70 < 10 SO 160 < 10 •lS0' 15 40 35 640 <10

190' 65 <; 10 55 1300 <10

200' 45 .. 10 S5 120 <10

210' 10 < 10 2s6 200 <.10

220' 35 10 760 ISO <10

230' 300 545 990 2600 10

240' 15 ,10 75 ISO <; 10

250' 60 " 10 250 200 <; 10

260' <10 <; 10 330 260 <10

270' < 10 <; 10 550 260 '( 10

2S0' 15 <; 10 420 240 < 10

290' S5 <; 10 250 laO < 10

300' 45 65 260 950 < 10'

* High. copper values. Contamination 'from Mount Lyell sample mill?

.1
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APPENDIX III

INPUT, AIRBORNE E.M., SYSTEM

INPUt EQUIPMENT AND PROCEDURES

1. BARRINGER INPUT SYSTEM

(a) G~neral

The INPUT (INduced PUTse Transient) method is based upon the study

of the decay'of secondary electromagnetic fields created in the

ground by short pulses generated from an aircraft. The time-varying

characteristics of the decay curve"are analyzed and interpreted in

terms of information concerning the conductivity characteristics of

the terrain.

The principle of separation in time between the production of the

primary field and the detection of the measured secondary signal

gives rise to an excellent signal-to-noise ratio and an increased

depth of penetration compared to conventional continuous wave

electromagnetic systems. It also .makes the INPUT system relatively

independent of air turburlence •.

At a normal survey altitude of 400 feet (120 metres) above terrain,

the typical effective depth penetration is estimated at about 400

feet (120 metres) belo~ surface, 'dependingon the conductivity

contrast between the conduc~ive body and surrounding rocks, the size

and attitude of the conductor and·the·presenceor lack of conductive

overburden. In optimum conditions a penetration of 600 feet (185

~1IIetres) subsurface =n be .achieved.

One of the major advantages of 1:he INPUT-method Ues in good

differentiation between flat-flying surface conductors and bedrock

conductors so that the latter can be detected even under a

relatively thick overburden such as glacial or pedological formations

(laterite, weathered zone, etc.).

However, th~ application of the airborne INPUT electromagnetic method

is limited to the solution of problems that are characterized by a

reasonable resistivity contrast. The method is not considered to

be applicable to the direct search for ~isserninated mineralization,

except Where this resistivity contrast exists.
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(b) Equipment

The INPUT system has been developed by Barringer Research Limited

of Toronto, Canada.

.
The transmitted primary field is discontinuous in nature (Fig. lA)

with each pulse lasting one millisecond; the pulse repetition rate

is 288 per second. The electromagnetic·pulses are created by

means of powerful electrical pulses fed into a 3-turn shielded

transmitting loop surrounding the survey aircraft and fixed to the

noae and tail of the fuselage and to th! wing tips.

•

The secondary field reception is .made by means of a receiving coil

wound on a ferrite rod and mounted in a "bird". towed behind the

aeroplane on a 500 foot (150 metre) co-axial cable. The axis of

the pick-up cQil is horizontal and parallel to the flight direction.

Gaps of two and a half milliseconds'between successive primary pulses

",'"{Fig.lB} are used for detecting the'lNPUTvoltage. which is a

transient voltage (Fig. LC) corresponding in time to the decay of

the eddy currents in the ground.

The analysis of the signal is made in the INPUT receiver by'

sampling the decay curve at several points or gates, the centre

:~and width of which have a fixed relationship with respect to time

zero h o} corresponding to the termination. of the pulses.' There

are six sampling gates. the centres of which are commonly at a

. mean delay of 300. 500, 700, 1100, 1500 and 1900 microseconds after

. time zero '(Fig.lD).

,elbe signals received at each sampling gate are processed in a multi­

Channel receiver to giv~ six analogue voltages recorded as six

continuous analogue traces (Fig. 2) on a Honeywell Visicorder

direct-reading optical·galvanometer recorder. Each trace represents

the coherent integration of the transient sample, the time constant

of integration being about three seconds on the Mark V unit.

•

This integration delay plus the separation between the receiving

.bird and tracking camera installed tnthe aircraft introduces a

.. -delay which has to be taken into consideration and corrected prioz: •

to correlating the electromagnetic data with the other simultaneously

-recorded data.
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• INPUT SIGNAL

>

A - TRANSMITTED PRIMARY FIELD

e ~ PRIMARY FIELD OETECTED IN THE BIRD (after compensation)

• C-PRiMARY. AND· SECONDARY FIELD..: . - .

/ Good conductor

"-/~--
Poo. cOIIductOl'

0- SAMPLING OF INPUT SIGNAL

- ----

. I
I

. I • I 4 5___ -L..L..L_..L.._ 6

t. 300 . 500 700 1100 1504 1500 ,..,,.

•
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TYPICAL INPUT RECORDING •
•

•
6 INPUT enG_Is

50 Hz Monitor
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'Magnetometer
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2.

other recorded data are.

Fiducial marks (35 mm Aeropath AS-5 camera)

Altimeter trace (APN-l)

Earth's total magnetic field (Geometries G-803 nuclear precession)

- Hz monitor

- Radiometric levels (optional)

An eddy current is induced in the airframe by the primary field.

To compensate for this effect a special device is.used which feeds

into each channel of the INPUT receiver a signal equal in amplitude

and waveform but opposite in polarity to the signal induced by the

airframe eddy current. The c~mpensation signal is derived from the

voltage induced in the receiving coil by the primary field. It is

constantly proportional to the inverse cube of the distance between

the bird and the aircraft. Thus, swinging of the bird and changes

of coupling are automatically corrected. The compensation adjustment

is a simple procedure carried out during flight at a terrain

clearance of 2,000 feet (600 metres) to eliminate the interference

of ground conductors.

PROCEDURES

(a) Field Operations

The flight line spacing is normally in the range of 1/8 mile to

t mile. During survey fl~ghts, the altitUde of the aircraft is

maintained at approximately 400 feet·(120 metres) above the ground

with the bird flying about 200 feet (60 metres) below the aircraft.

The heading of the aircraft is such that two adjacent lines are

.cnormally flown in qpposite dir~cti~ns; Visual navigation is based

on airphoto mosaics or in some cases on topographic maps of suitable

scale.

just after take-off, the calibration of the altimeter is checkea by

flying straight and level over the runway at a barometric altitude

AGL of 400 feet (120 metres). The compensation adjustment is checked

during ferry from the. base to the survey area •

(b) Compilation

At the end of each flight, all records and films are developed"

edited and all synchronized fiducial marks are checked. Then,·the

actual flight path recovery is made by picking visible marks common

to both 35 mm film and photo mosaicl;'
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Identified points with their fiducial number are plotted on the

mosaic. Then, the electromagnetic anomalies are transferred from

the records onto the mosaic overlay by interpolation according to

their o~ fiducial number.

The position of the INPUT anomal~es must .be corrected to take into
•account the separation between the bird and the aircraft as well as

the delay introduced in the integration circuitry. This offset, or

lag, is plotted towards the smaller fiducial numbers (to the left on

the record).

The INPUT anomalies are repres~nted on a map by means of symbols

that condense the most significant characteristics. the location of

the centre and half-peak width of the electromagnetic anomaly; the

number of INPUT channels affected by a noticeable deflection; the

peak amplitudes of,the first and fourth channels. Shown also are

'0" ""t.bealtltudes at M1ichtlle anomaHes were recorded, the amplitude of

-allY magnetic features which coincide with INPUT anomalies and any

associated respon&e on the Hz monitor.

The ~nly subjective elements introduced by this processing are in

the decision as to whether a deflection corresponds to a genuine

·anomaly or to a noise source (electrostatic atmospheric discharge,

compensation noise, etc.) and in the cOl;relation of the anomalies

from line to line to delineate a conductive zone.

INPUT INTERPRETATION

1. INTRODUCTION

Although the a'pproach to interpretation varies from one survey to another

'.~epending upon local conditions, the .following ge~eral:lzationsmay provide

the reader with some helpful background information•

• "

•

. Thema.in purpose of the interpretation is to determine the probable ongl.n

of the'conductors .detected during the survey and to suggest recommendations

for a further exploration programme by taking into account a limited

aalount of available geophysical data. 'lhls is possible through an objective

analysis of all characteristics of the different types of conductors and •

·corrlllating magnetics" if any. Then, the maps of electromagnetic results

are'compared to the available geological maps. A certitude is' seldom

reached, but a high probability is obtained in the appreciation of the

conductive causes in most cases. One of the most important problems is

,usually the di fferentiation between non-economic: surface conductors and

.b~drOck conductors.
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•
2. TYPES OF CONDUCTORS

(a) Bedrock Conductors

The different types of bedrock conductors that are normally

encountered are the following:

1. Graphites (including a large variety of carbonaceous rocks)

occur in the sedimentary formation~ of the Precambrian as well

as in volcanic tuffs, often concentrated in shear zones. They

correspond generally to long, multiple conductors lying in

parallel bands. They are not magnetic unless associated with

pyrrhotite or magnetite. ' Thei.,l: conducti vity is variable but

generally high.

e,

2.

3.

4.

Massive sulphides. Syngenetic sulphides often correspond to

long multiple conductors and their conductivity, which varies

considerably, may be very high, as for graphites. Pyrrhotite,

often associated with other sulphides may be the cause of

""coincident magnetic' anomalies. Generally, sulphides are not

as frequently encountered as,is graphite.

Isolated orebodies of ma~sive sulphides give rise to short

conductors of high conductivity. T~ey present quite often a

direct magnetic anomaly and are easily recognized. However,

some sulphide orebodies are not magnetic, some are not very

conductive (discontinuous mineralization), and they can be

located among formational conductors so that one must not be

too dogmatic in the selection o~the prospects.

,Magnetite and some serpentinized ultra-basic rocks are conductive

'and -VE!ry magnetic.

, Manganese oxides may give' a weak electromagnetic response.

•

, (b) Surface Conductors

1. Clayey alluvium or residual 50ils, some swamps and brackish

groundwater are usually poorly conductive to medium conductive.

2. In unglaciated areas lateritic formations, residual soils and

the weathered layer of ~he bedrock often cause surface,anomalous

zones, the conductivity of which is generally low to medium

but can occasionally be high. Their presence is often related

to the lithology ,pf thE! underlying bedrock.
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."(~ ) Man-made Conductors (Cultural)

l~ Power Lines. Thes~ frequently, but not always produce a

'conductive type response on the INPUT record. In the case of

direct radiation of their field, the anomaly shows phase changes. .
with the different channels which are recognized easily. In

the case of a grounded wire, 'or steel pylon, the anomaly may.....
look very much like a bedrock conductor.

•
2.

3.

Grounded fences or pipelines. These will invariably produce
•responses much like a bedrock conductor. Whenever they cannot

be identified positively a ground check is recommended.

.
General Culture. Metal barns or houses, tailings ponds, dumps,

etc., may produce INPUT anomalies. However, their instances

are rare and can generally be verified by identification on the

path recovery film.
_. i··.. .-.-.-

I
I
I
!
11

!
I

3. ANAl.YSISOF THE CONDUCTORS

The apparent conductivity alone is not generally a decisive criterion in

the diagnosis, and other factors are also very important:

- the pattern of conductors

- the sha~ and size

- the 'associ~ted geophysical paraJtK!ter{aeromagneti,cs)

- . the position with respect to the direction of structures

- the geological environment

- the local variations of characteristics within conductive zones.

.'I
t

The first objective of the interpretation, then, is to classify each zone

'under one of three categories,'according'to Its most lilcely origin. The

categories are cultural, surficl1!l,and bedrock. A second objective is

to give each zone a rating as either good, fair or poor, according to its

potential as a sulphide prospect if it were considered as a bedrock conductor.
. . - .

For any particular anomaly or zone the criteria used to analyze it are

applied as rigorously and consistently as possible in order to establish

the correct classification.· In the vast majority of zon~s fina!ly selected,

. the 'evidence is never totally conclusive. Consequently, the ultimate class .

selection is the one which appears to be the most probable, bearing in ..

.mind that every zone which is discussed in detail bas some chance of being

a bedrock conductor.

The experience of handling a large amount of INPUT data and observing the

. >gxoundfo.lloWlJp results over a large portion of this data has confirmed

the validity of our interpretational criteria.

I
I

• 1

I
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The criteria considered as favourable pointers to a bedrock conductor are:

•
1. Intermediate to high conductivity. Channels five and six are generally

affected. Where the conductivity drops (i.e. first to fourth channel

ratios greater than IS) it is difficult to distinguish narrow surficial

conductorsfrcim bedrock ones.

, "

2. Good anomaly Shape. Narrow, relatively symmetrical, anomalies with

well defined peaks are preferred to wider anomalies with rounded peaks.

The leading, flank snould show a gradual increasing response with no

abrupt change in slope or tendency to go negative.

I

3. No serious displacement of anomply'peak position with line direction,

i.e. edge effect. Some displacement can be expected from a wide

bedrock source or banded bedrock source which is not resolved into

more than a single peak. Howiver, major displacements in peak

position appears tq be associated with surficial conductors only.

4. Small to intermediate amplitUde. Large amplitudes do occur but,

generally, the amplitude of the response is smaller than for thick,

extensive surficial conductors. The amplitUde varies according to

• the depth of the source.

5., A .degree of continuity. Maintenance of any, or all, of characteristics

I, 2, 3 and 4 is strong evidence in favour of a bedrock conductor.

6. - Associated magnetic response with similar strike. A related magnetic

,~<response is-usually interpretedas.-ignifying a lithologic unit

carrying the magnetic ,and conductive material.

However, some 'basic rocks which, weather to produce a conductive upper

layer will possess this magnetic association. In the absence otcharacteristics

1, 2, '3 or 4, the related magnetic response does not help to distinguish

between surficial conductivity related to a bedrock feature and genuine

bedrock conductivity.

Interference, then, with a conductive overburden can make the identification

,~f a bedrock conductor somewhat difficult ,but a careful and consistent.- comparison of residual

level of success.

responses to the above criteria results in a high

•

Residual anomalies, baSically, are those which. in comparison to other

.d~flections, ~'ppear to be located "on" rather than "part of" the already

oeflected traces.
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Most obvious bedrock conductors occur in long, relative.ly monotonous,

sometimes multiple zones following formational strike. Graphitic

material is usually the most-probable source. Massive syngenetic sulphides

running for many miles are known in nature but, in general, they are not I~~

common.
, ..

other sources of bedrock conductivity are massive magnetite and serpentine.

We rely heavily on the amplitude and dimensions of the'associated magnetic

activity plus the geological setting of the conductor to distinguish these

cases.

The criteria used for selection of a bedrock conductor which is considered

to have a good chance of being due to a massive sUlphide are:

high conductivity,

good anomaly shape,

small to intermediate amplitude,

".' ·"'~'lsolation, -

-short strike length,

- preferable with a localized, small amplitude magnetic anomaly of the

'Same width. •If the magnetic anomaly has similar"lateral dimensions, has an amplitude

·-of the order of 20 to 400 gammas ,andcorrelates directly with the EM

response, .there is a strong possibility of pyrrhotite being present.

We "must consider, however, the possibility of localized occurrences of

massive sulphides within or near formational conductors. The selection

Qftargets from within these extensive belts is a difficult prcblem~

_A~-They-are·singledoutprima-rily on1;he·ba~is of alnar-ked local increase in

conductivity and/or amplitude or some evidence for a relatively localized

occurrence. Variations Within the conductive formations themselves can

account for these characteristics so the reliability of this type of

selection is considered to be low.

Localized magnetic correlations within long formational conductors can be

taken as evidence of pyrrhotite. In some environments , however, this

c;riterion is very difficult to apply due to the prevalent association of

conductors to magnetically active rock types. The compilation of the •.

~gnetic; data into iSQrnagnetic contour maps assists this type of selection.
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