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A .Dighem sw:vey was carried out over b;o areas of Queenstown in February

1982. The 'Huxley' survey consisted of 51 flight lines totalling

297 l:i.ne-lans., while the 'Bird River' survey consisted of five flight

lines totalling 19 l:i.ne-lans. DisaWOinting :results were obtained

over both areas: only one prospective ananaly (of very lCM amplitude)

was recorded over Huxley and none over Bird River.

Because of the lack of ananalies, it was decided to reinteJ:pret the

data, looking for possible ananal1,.es not picked by the Dighem inter­

pretation. Since any such ananalies would be in the noise level, it

was realised that IIOSt, if not all, ananalies would be caused by noise.

However a similar treat:nent of an earlier Dighem survey over Mt.

Lyell's selina area had shown that significant mineralisation could

be found fran a detailed examination of the data.

Thirty one ananalies (tenned Mitre ananalies to distinguish than fran

the original Dighem analI:'l.1ies) were picked fran the reinteJ:pretation of

the Huxley area but only four of these defined any sort of a conductive

zone; this was across the four southenmost lines about 1.8 Jan. ~ of

Proprietaxy Peak. A further ananaly filled a gap in a zone defined by

a reinterpretation of a 1980 Dighem survey over Lynch Creek. Although

the 1982 Huxley survey did not repeat the 1980 responses (neither the

Dighem nor the Mitre ananalies), the zone, on the northem end of Miner's

Ri:dge, is considered worthy of fOllCM up.

At Bird River, three Mitre ananalies were picked; no zone was defined,

however one response may be along strike fran an area of lower

resistivity described in the Dighem report as possibly reflecting a

bedrock source, and this area is also of potential interest.

The approximate 1IKi locations of the four areas ITeI'ltioned above (as

deteDnined fran the 1:100,000 state topography maps) are:

(1) Dighem ancmaly 16A 383,1001llE 5,335,600mN

(2) ProprietaIy Peak, west 380,9001llE 5,331,100mN

(3) Miner's Ridge, North 380,8001llE 5,335,800mN

(4) Bird River 385,1001llE 5,312,000mN
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It is rea:mtended that these zones be followed \ip by ground FM surveys:

the Max-Min method is particularly rea:mtended. Since these

:reinte~tationananalies, if genuine, represent weak and/or deep

conductors, a wide ooil separation of the order of 150m. would be

required.

\
A Dighem survey was conducted ovet ~ areas within Mt. Lyell's EL 9/66

during FebruaJ:y, 1982. '!he survey, a helicopter-bome electJ:anagnetic

and magnetic system, recorded disappointing :results over both the

Huxley and Bird River areas. It was therefore decided to examine the

data for responses mt detected by the autanatic ananaly picking p:rogram

used by Dighem. Any such responses would be small, less than 3 WII,

but it was considered that the rigid criteria associated with a

OCIIIPletely autanated approach might miss sane real ananalies. '!hat

this can be so was confi.J:med by a :reinte:q>retation of a 1980 Dighem

survey over the selina area (also in EL 9/66) which showed that the

Dighem inte:q>retation had missed a significant belt of mineralisation:

this was picked up by the reinte:q>retation and confi.J:med,by a

subsequent IP survey (Bishop, 1981a).

'!be Dighan FM system uses a towed 'bird' which oontains ~ sets of

transmitting and receiving ooils: one pair of vertical ooils with a

CX1IUL41 axis (co-axia.l) and a pair of horizontal, oo-planar ooils. '!he

transmitted frequencies are sufficiently far apart to be recorded

separately, but are close enough to assume both ooils operate at 900 Hz.

for mathematical t:reat:nent of the responses. '!be ~ ooil orientations

allow Dighem to differentiate beh\een types of oonductors, in particular

oonductive oveJ:burden fran bedrock conductors.

'!he survey data is OCIIIPUter processed and, as well as giving the usual

in- and out-of-phase data for both ooil orientations, altimeter and

magnetaneter profiles, the profiles show apparent resistivity and

depth (for a conductive earth) 7 conductance (for a vertical dyke):

as well as various ananaly enhanoarent charmels. Also shown are

ambient mise levels for both ooil orientations. Further description



Dighem have defined six grades for a possible .conductor. '1bese are:

The following quote is on all Dighem EM maps:

is given in the Dighem report (Peters and Dvorak, 1982) and in

Fraser (1979).

3.
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"Dighem ananalies are divided into six grades of conductivity - thickness

product. This product in mhos (SiE!IreIIS in S.l. units) is the reciprocal

of resistance in ohms. The mho is a m=asure of conductance, and is a

geologic parameter. fob3t swaIIpS yield Grade 1 ananalies but highly

oonducting clays can give Grade 2 ananalies. The Im.I1ti-coil ananaly

shapes often allow surface oonductors to be recognised, and these are

indicated by the letter S on this map. The remaining Grade 1 and 2

The output fran the Dighem survey oonsists of the original analogue

records, OCIIplter p:rocessed profiles and four maps. One map shows

the EM ananalies with a grade syni:lol and bio series of dots. The

grade is based on the conductance of a (asS\Ule.d) vertical dyke as

the cause of the ananaly. One series of dots shows the size of the

response, the other the inte~reteddepth. A seoond map is a contour

plan of resistivity (a oonductive earth beneath a resistive layer is

assuned) • A thiJ:d map is a oon~ plan of the magnetics, and the fourth

map is a plan of enhanoed magnetics. The prooessing for the last map

renoves broad ananalies and anplifies the response of narrow ones;

thus it acoentuates near surface magnetic bodies. The resistivity and

both magnetics maps show the EM grade symbol rot not the other

infonnation.
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ananaIies oould be weak bedrock conductors. '!he higher grades

indicate increasingly higher conductances. Exanples: the ore bodies

of the M:xJusi River CaIlp yield Grade 4 ananalies, while Mattabi and

Whistle give Grade 5. Graphite and sulphides can span all grades but,

in this survey area, field work may show that the different grades

indicate different types of conductors. II

'!be Dighem system responds to a non-oanductive magnetic body with a

negative in-phase ananaly fJ:all both ceil configurations. A cenductive

magnetic body will also give a quadrature:response. Fraser (1979)

states that the "differeroeteclmieNe (i.e. the difference in responses of

the two ceil orientations) which tends to eLiminate the response of

ccnductive groond, also has the same effect on broadly distributed

magnetite. II

Ananalies picked in the reinterpretation have been teIIood Mitre ancmalies

to distinguish than fJ:all the original Dighem ananalies: several have

been picked in both areas. It is likely that m::>st, if not all, are
false ananalies (due to instI1.lloontal· noise) which will not be locatable

on the ground. : Nevertheless the selina experience where two and possibly

three Mitre ananalies were subsequently sOOwn to be ceincident with

mineralisation, and the very few Dighem ananalies recorded, justify a

reinterpretation. No quantitative interpretation of the Mitre

ananalies is possible and only those ananalies which fom part of a

ccnductive zone would warrant follow up in their own rightl others

would require independent back up such as favourable geology or geochemistry.

'1tJere has been no attenpt to integrate the ananalies with the geologyl

though when this is done it should 1Imediately sort the ancmalies,

upgrading sooe and downgrading or dismissing others.

REINrEBPREI'ATION

Huxley Area:

'!he survey . of the Huxley area consisted of 297 line-kms. The line

spacing and bird height were naninally 150m. and 35m. respectively.

'!he four standard Dighem maps were produced on photxxn::>saics at a scale

of 1:10,000.
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'!he~EM results were disawointing, producing only bio definite ananalies,

one of which was over Queenstown's J:Ubbish tip. '!he other ananaly was

located over central sequence volcanics (Corllett, 1981) near the Huxley

track, about 2 Ians. north of Mt. Huxley. It is a veJY low aII1?litude

response (all four channels less than 5 ppn) and the intexpl:eted source

of a 32 mho tabular conductor at 80m. dePth is likely to be quite

inaccurate: Peters and Dvorak (1982) stated that "it may well be due

to aerodynamic noise". Two separate and isolated possible ananalies

(anplitudes less than 3 WII) wel:e also defined; l::ioth were oonsideI:ed

probably to have superficial sources. Resistivities were m::>stly high
\ .

and several magnetic ananalies wert! outlined;

Thirty one Mitl:e ananalies wel:epicked in the l:eintexpl:etation; they

an! shcwn in Figure 1 and listed in Table 1. Also shcwn an! the

Dighan and Mitl:e ananalies fran a previous (1980) survey of the Lynch

Creek al:ea. '!he first survey of Lynch Creek, four flight lines at a

n:minal 200m. spacing, had defined thl:ee grade 1 ananalies around the

King River mine, all probably due to superficial sources and one

possible ananaly on the bank of the Queen River. In the l:eintel:pl:et­

ation, eleven Mitl:e ananalies were picked. In the 1982 survey, no

Dighem ananalies were l:eCO:roed, and only six Mitl:e ananalies wel:e

picked fran five flight lines covering essentially the sane al:ea.

'!he 1980 Dighem ananalies wel:e essentially quadrature-only l:esponses

indicating conductive overlJurden, thus the lack of ananalies in the

1982 survey suggests an inFrovement in the ananaly l:eOOgnition pJ:09Ldlll,

however the aII1?litudes of the 1982 l:esults an! considerably lower than

tb:lse l:eCOLded in 1980 (e.g. the 'middle' of the three Dighem ananalies

l:eCOLded 2:15 and 0: 27 on the real and i1lIaginaty channels for the

coaxial and coplanar coils l:espectively, whel:eaS the maximum l:eCOLded

values on the l:epeat survey (apparently flown dil:ectly over the 1980

ananaly) wel:e 0:7 and 0:12). This suggests that the system is

IIUlch less sensitive than befol:e; certainly the noise levels on this

survey wel:e IlU1ch lower, l:eSUlting in fewer Mitl:e ananalies than the

1980 surveys.

'!he bird height (above 'effective' ground level) for the survey has

been contoured (by Exploration canputer services) at 1:10,000 scale
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and this map shows that the main areas of laxge ground clearance (say

IIDre than 75m.) are in the King and Queen River gorges: areas which

one might expect to have reasonable outcrop and to be well prospected (?).

Other significant areas with 75m.+ ground clearance are south of the

King River and Queen River confluence in the south west comer of the

survey. Similarly, the magnetic data has been re-oatpiled and contoured

at a 5 gamna contour interval.

Only one series of ananalies fran the reinte:rpretation constituted a

conductive zone and this was an the four southeJ::nm::lst lines. If

genuine, the lack of perfect ali~t CXlUld be due to poor location.

'nle area is resistive and therefore the responses are \mlikely to be due to

conductive overlJurCen. 'nle area of the zone is Proprietary Peak west,

and the approximate coordinates are 380,900mE, 5,331.100nN (deteIIlli.ned by

locating the zone an a 1:100,000 scale map). 'nle other area of

consecutive (line by line) Mitre ananalies is within the area of the

old Lynch Creek survey, an the northern end of Miner's Ridge (approximate

coordinates 380,800mE, 5,335,800nN). This zane consists of three 1980

and one 1982 Mitre ananalies (this last was picked before the 1980

ananalies were plotted on the map) • Assuming that the near alignment

is not coincidental and the ananalies are genuine, the fact that the

1982 survey did not repeat the Mitre responses may be due to decreased

sensitivity suggested above (possibly done to reduce the noise levels)

or that slightly different biro. attitudes and altitudes have resulted

in no responses.

'nlese two conductive zones contain the only Mitre ananalies which should

be followed up without any other CCIlplelleIltary infonnation.

Bird River Area:

A small survey of five flight lines totalling 19 line-kIlls. was flown

over the Biro. River area. This area was chosen because of a report

of outcropping sulphides by T.B. M:x>re, an early prospector (letter in

Mt. Lyell archives). Although the survey specifications were the

sane as for the Huxley area, navigational control was poor and the

plans show' that nuch of the area is inadequately covered by flight

lines with separations of IIDre than 40om. '!here were no EM ananalies

recoJ:ded, although Peters and Dvorak (1982) stated that one region of

lower resistiVity may be due to a (weak and/or deep) conductor.

The area was magnetically quiet.
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Three Mitre ancmalies were picked fran the reinterpretation, one of

which may be along strike fran the IlDre conductive area IreIltioned

above. 'lhus this area could be considered for ground follOltl up

surveys (apprOldmate location on the 1:100,000 scale maps is 385,10llmE,

5,312,00ClrlN) • The ananalies are .sb;Jwn in Figure 2 and listed in

Table 1.

cnu.uslOOS lIND~OOS

The Huxley and Bird River areas ~ist of resistive rocks which are

excellent hosts for EM conductors,' however the Dighem surveys have

produced disawointing results, with only one definite ananalyof

potential interest. And the anplitudes of this ancmalyare so small

that the Dighem interpretors (Peters and Dvorak, 1982) suggest that

the response .may be due ·to noise.

A reinterpretation was carried out by picking small deflections', within

the noise levels of the EM channelS, which did not haveot:her obvious

causes or countering deflections on the other channels: this resulted

in thirty one Mitre ananalies in the Huxley survey and three in the Bird

River survey. ZOnes of ananalies (Oighem or Mitre), defined by a

series of responses on OCIlSecutive flight lines, are of IlDre interest

than isolated ancmalies (provided the zone is not too long) and one

such zone was defined on the Huxley survey, with a second, partially

defined by the 1980 Lynch Creek. survey and inproved with the reinterpret­

ation of this survey. In the Bird River area, no zones were defined

although one of the ananalies is (?) reasonably aligned (geologic

strike not known) with a less resistive area, suggested by Peters and

Dvorak (1982) as possibly reflecting a bedrock source.

Any possible association of EM responses with magnetic ananalies has

not been considered here, since I do not believe that the magnetic

nethod is a very diagnostic tool when exploring for massive sulphides

in the Mt. Read Volcanics (the SUlphides mayor may not be magnetic:

e.g. Only sane of the ore bodies on the Lyell mining field are magnetic,

and only a (deep) part of the Bosebery ore body is pyrrhotite rich).
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Peters and Dvorak (1982) note that "careful ground follow up" would

be needed to veri{y that the Biro River low resistivity area was due

to a bedrock conductor, and this advice awlies to all the Mitre

ananalies (and to the roe potentially mteresting Dighem ananaly, with

its very low anplitude :responses) smoo, if genuine, they reflect weak

and/or deep a;mductors. '1bere are various possible EM nethods (see

Bish::lp, 198!b), Inolever a Max-.Min or PEM survey is rea:mnended with a

wide (say 150m.) 0011 spacing. Although the Max-.Min nethod is prone to

m-phase topograIiUc responses, experience suggests that it is IIOre

effective at detecting weaker targets than the recently developed Genie

system which (supposedly) is free fran terram effects (Bish:>p, 1982,

m prep.).

Before embarking an any follow up program it is strongly recxmnended

that the particular area (s) be relocated an to good air photos direct

fran the flight strip; despite generally good recovery on previous

Dighem surveys, location checking has always produced sate changes.

J.R. Bishop
July, 1982
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-------------------
TABLE 1

DIGHF10I lIND MI'IRE AN:MALIES

(1) Huxley Area:

a) Diqhem 1\natlal1es

Label Response (mu) Quantitative Interpretation

coaxial COplanar Vertical dyke . horiz I al sheet oonductive earth
R. I. R. I. mhos depth(rn) mhos. depth(m) ohnHn depth(rn)

8A 0 32 2 14 1 0 1 51 1035 0

16A 2 1 3 1 32 80 2 219 43 173

22xA(s)

39xA(s)

203A(s) * 12 11 0 19 1 2 1 35 722 0

*204B(s) 2 16 0 27 1 0 1 14 746 0

204C(s)* 2 3 0 5 2 27 1 116 405 48

204xA*

Q:mlent

over ~t:l::Mn rubbish tip

low response levels

superficial possible arxxnaly

superficial possible arxxnaly

not repeated in the 1982
Huxley survey

n

n

h) Mitre 1\natlalies

1m

2m

9m

9n
10m
204m*

11m

12m

* recorded by the 1980 Lynch Creek survey



-------------------­0-1-2

* reoorded by the 1980 Lynch creek survey

, approx. ooordinates (fram a 1:100,000 scale map): 380,800E, 5,335,80ON)

b) continued••

Label

*203m
*203n
*2030 -
*203p

13m
*203q

14m
*201m
*20ln
*2010
*202m -

15m
*201p -

20m

21m

2ln

24m

24n

26m

26n

260

27m

eatment

- Part of the north Miner's Ridge zone 41

- Part of the north Miner's Ridge zone '

- Part of the north Miner's Ridge zone ,

- Part .of the north Miner's Ridge zone '



--------
b) continued••

label

------ - - - --
cannent

­0;
l..

28m

31m

34m
34n
42m

44m

44n

47m ­

47n

49m ­

sCm ­
S1m -

(2) Bird River Area:

(No Dighem Anatalies)

Mitre Anatalies

2m

3m-

3n

- Part of the west ProprietaJ:y Peak zone *
- Part of the west ProprietaJ:y Peak zone i
- Part of the West ProprietaJ:y Peak ~e i
- Part of the West ProprietaJ:y Peak zone /I

- Possibly on strike with less resistive area
to the south. (approx. coordinates
38S,100E, S,312,000N).

/I approx. coordinates (fIall a 1:100,000 scale map): 380,900E, S,331,10ON)
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