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SUM-lARY

'!he Globe workings consist of three adits and a shaft located in the

south east corner of the Heemskirk Granite. '!he mineralisation consists

of base metal SUlphides as \;ell as cassiterite: significant silver

values have also been recorded.

A gradient array IF survey was conducted over the Globe Grid by

SCintrex in November, 1980. This was extended to the south in November

1981 by a second survey. Agreement bet\lleen the two surveys (where

they overlap) is poor, since, it is assurred, the southern current

electrode of the earlier survey was placed in chargeable material.

COntour plans of chargeability and resistivity have been<X:llPiled for

this report using the later survey as a standaJ:d, since this data is

considered to be the IIDre reliable. The plans have also incorporated

infonnation fran a similar survey of the East Heemskirk Grid where it

overlaps the Globe Grid. '!he chargeability plan shows that the area

around the workings is IIDderately ancmalous (at 30+ fllIljv), however the

strengest responses (40+ fllIl/V) are to the south east. '!he workings

coincide with the lowest recorded resistivities «1000 ohm-m), but the

area of high chargeabilities in the south east is associated with high

resistivities (2000 - 3000 ohm-m) •

Dipole-'dipole surveys \;ere carried out on six lines in NOv. - Dec. 1981,

and broadly similar results to the gradient array surveys can be seen in

oaltour plans of the chargeability and resistivity. Inte\pretation of

the dipole-dipole pseudosections suggests a chargeable and resistive

tabular body beneath lines 160E to 320E, at a depth belCM surface of

less than 20m.: the thickness is 20m. to 4Om. and the width varies fran

90In. to 180m.

Because of the association of high chargeabilities with high resistivities,

lretal factors were calculated for the dipole-dipole data. In contour

fOJ:lll, these show the IIDst ancmalous area to be beneath, and to the east

of, the entrance to the main adit. Both the areas of high chargeability

and high netal factor shoUld be investigated (specific drill ooles are

listed at the end of this report).
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The dipolEKIipole contour plans of chargeability and netal factor

suggest that the ananalous area continues south past the limits of the

survey. 'lhis is not evident on the gradient array lP figures,

however I believe that the. fonner is !lOre representative of the bulk

properties of the rock and is less influenced by near-surface variations.

'!hus further work may be wa=anted, but only if the results fnm the

reecmrended drill holes are sufficiently encouraging.

~le significant curounts of base netal or silver mineralisation

"may occur at the Globe, tin has been Remson's primary target on the

granite. It is ~ised that no geophysical nethods directly respond

.'. .to cassiterite, the likely fom of the tin, and furthernvre, the tin

may not be intimately associated with the sulphides. Cannard (1981)

noted that there appeared to be (at least) two phases of mineralisatioo;

one localising the sulphides, the other the tin•

• \
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•

AIM AND INrRODUCrION

The old Globe mine is situated in the south east corner of the Heemskirk·

Granite, within SPL 129 (see Figure 1). Although Renison's exploration

on the granite has beEm directed at tin, the Globe also contains silver

and base netal mineralisation (Blissett (1962), Cannard (1981» •

. Renison' s first investigations of the Globe were by Ross (1979) and

Roberts (1980a). It was noted that there were apparent similarities with

_---the polymetallic sweeney's deposit 2.5 kIn. to the SW, and since sweeney's

had given an excellent response to an IP survey, a similar survey was

rec:amended by Roberts for the Globe •

A small gradient array IP survey was carried out over the w:>rkings in

Nov. 1980 and this was extended by a further survey in Nov. 1981. Six

lines of dipo1e-d!poleIP were also read during this latter survey.

Also relevant to the Globe is part of an IP survey of the East Heemskirk

Giid, sane lines of which overlap the Globe Grid. A magnetic survey

was ca=ied out by cannard as part of a detailed exploration program over

the mine (cannard, 1981).

For this report, I have integrated and interpreted the data fran all

surveys and have reccmrended a number of drill targets. Further surveys

are also rec:amended to define ananalous areas south of '-the mine •

\

GEDIDGICAL TARGE1'

Four styles of mineralisation have been recognised on the Heemskirk

Granite (Roberts, 1980b), and the Globe has many similarities with

Sweeney's, the polymetallic sulphide type deposit. Like $\oJeeney's,

the Globe contains base metal mineralisation and has a halo of argillic

alteration: greisen veins are also present. However S\oJeeney's p=bably

contains =re sulphide (at 10\ S) than does the Globe.

The Globe Grid was mapped by Cannard who p=duced a 1:500 scale map (see

Figure 2). Cannard (1981) made the following observations: the Globe

occurs within 'red' granite near the site of intruded fine grained 'white'

granite. There is a large exposure of quartz-tourmaline alteration in
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the adits, but little surface expression of it. A halo of argillic

alteration surrounds the quartz touIInaline. cannaro also noted "that the

tin mineralisation (probably cassiterite) and the silver, lead, zinc

mineralisation are distinct, though overlapping, and probably indicate

at least t\o.u phases of mineralisation".

The presence of sulphides at the Globe neant that geophysics might be a

useful tool for outlining the extent of the mineralisation. This had

previously been tried over sweeney's where a gradient array IP survey

.,·had produced a 65+ xw/v chargeability ananaly (Howland-Rose, 1977) •
.'

Despite the good geophysical response, sweeney's has been an extrerrely

difficult target to define; fran eighteen holes, only seven intersected

in1neralisation, and its shape is still unresolved. However no dipole­

dipole IP surveys have been conducted over Sweeney's and it is argued

in this report that such surveys considerably aid the interpretation of

a target's depth and shape.

Although geophysical surveys may successfully define mineralisation, tin

in the fonn of cassiterite makes no contribution and thus ti1ere may be

no correlation between sulphides and tin content. Although this does

not appear to be the case at sweeney's, it may be :i.Itp:>rtant at the Globe,

since cannard (1981) has suggested that the tin has been enplaced by a

different phase of mineralisation to that which localised the sulphides.

\

GEOPHYSICAL SURVEYS

On the type deposit, Sweeney's, good chargeability and m:Xlerate resistivity

responses have been obtained fran a gradient array IP survey. In

contrast, tests of EM (using Crone's PEM equipnent) were unsuccessful

(Wells, 1978), and no diagnostic results were obtained fran rreasurerrent of

core with a garrma-ray spectrareter (Wells, 1977). A magnetic survey of

Sweeney's was affected by ferrous debris, but a generally flat response

was obtained. A test SF survey over another sulphide occurrence on the

gr<mite ;area 1 of the Agnew Grid) indicates that this method may be !lOst

useful (Bishop, 1982, in prep.), haNever this may not apply to such

deposits as ti1e Globe, where lower concentrations of sulphides are indicated.

'!hus the IP rrethod is the IlOst applicable and the technique that has

evolved from several programs on the granite is to (1) conduct a
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reoormaissance gradient array survey and (2) follCM up by oovering the

IIOSt ancmalous areas with dipole-dipole IF surveys.

IP and magnetic surveys have been conducted over the Globe: the fonner

outlined a well-defined anomalous area, while the latter, at least

locally, was not so diagnostic.

Gradient Array Induced Polarisation:

_,'1\ gradient array IP survey was carried out over the Globe by Sointrex

in Nov. 1980: eight lines were read and the coverage is listed in Table

1. Street (1981) presented the results as contours at 1:500 scale and

stated that although the resistivity results showed little, the

cha:rgeabilities over the area were generally high, particularly in the

southern part of the survey: this he oonsidered was likely to be due

to the southern electrode's enplacenent in chargeable material. Since

. the anomalous area was not closed off to the south, and because of the

possibly misleading results, Street reccmrended that the survey be

repeated, using the salle 10m. dipole spacing, but oovering a la:rger area.

A second survey (ooverage listed in Table 2) was conducted in Nov. 1981;

it did not oover the area of the earlier survey, but there was
oonsiderable overlap: the survey extended the co\;erage to the south of

the workings (see Figure 3). The results have been presented by

Ibwland-Rose (1982) as contour plans at a stated 1:1000 scale (actually

nearer 1:800). They have been plotted, with the previous survey's

results, on to Renison's ocxtp:lsite profiles- at a scale of 1:500 (Figures 4

to 12): these sheM that the chargeabilities and resistivities fran the

southern section of the first survey are at least 30% too high. Fran

both surveys, the profiles show a series of rather m::x1erate cha:rgeability

ananalies, none being better than twice background.

Part of a gradient a=ay IF survey over the East Heemskirk Grid (EHG)

overlaps the Globe Grid and I have used the results, with those of the

1980 and 1981 Globe surveys, to construct chargeability and resistivity

contour plans at a scale of 1:1000. The contouring has been based on

the 1981 survey, and so about 30% was (nentally) subtracted fran the 1980

values \'bm drawing in the oontours. (The East Heemskirk values were

oatparable to those of the 1981 survey.)
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'l1le chargeability contours (Figure 13) show that although the area

around the old \'lOrkings is IOOderately anc:ma10ll$ (30+ llfIl/V), there are

larger ananalies 80 to 150m. to the south east (40+ llfIl/V) • However the

lowest resistivities (<1000 ohm-m) are over the old \'lOrkings which

suggests that they (the \'lOrldngs) are in the area of greatest alteration.

The high chargeabilities in the south east of the survey are coincident

with high resistivities (2000 to 3000 ohm-in); why this may be so is

considered in the Discussion•

./Dipole-Dipole Induced Polarisation:

Dipole-dipole IP surveys were carried out on lines OON, 120E, 160E,

. 240E and 320E of the Globe Grid and 2750N of the East Heemskirk Grid

between Nov. and Dec. 1981. The dipole spacing was 30m. and readings

were made to n = 5. The results are shown in the eatpOSite profiles

and in Figures 19 to 24 where the !letal factor paraneter has also been

plotted.

'1hese pseudosections show a definite increase in chargeabilities to the

east with the broadest volure at 2400: resistivities also increase to

the east. These trends are clearly shown in the contour plans of the

chargeabilities and resistivities* (Figures 17 and 18 respectively).

'!he forner shcMs the highest response to the south east of the \'lOrkings, in

rough agreenent with the gradient array chargeabilities.· (the dipole-

dipole data shows a II1lch broader response because (a) the data has been

averaged and (b) there is less dipole-dipole coverage). \ In contrast to

the gradient array results, Figure 17 suggests that the sulphide content

(i.e. chargeable material) drops off shaIply westwaros through the \'lOrkings

* A procedure for contouring of dipole-dipole data has been described by
Fraser (1981). The algorithm produces one value fran a triangular
shaped averaging windo\., for any number of levels.

plotted value 'X' = %[A1+(B1+B2) + (C1+C2+C3) +

2 3

(Dl+02+D3+D4) ]

4
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between lines 160E and 120E. The averaged dipole-dipole resistivity

data (Figure 18), like the gradient array data, shcMs low values over the

workings with high values to the east, coincident with high chargeabilities.

The lowest resistivity value is at the southemrrost data point on line

120E: this should be verified (by another survey centred at (say) 120E/

1205), and if genuine, fully defined by extending the coverage on several

lines to the south of the present survey limit.

Although the dipole-dipo1e contour presentation is useful for detennining

___-broad trends and perhaps for locating the bulk of any mineralisation, it

shoUld not be used for siting drill targets and cannot be used for any

detailed interpretation. For these purposes, one IIIJSt refer to the

pseudosections. An inspection of the chargeability pseudosections for

lines 160E, 240E and 320E suggests a roughly tabular chargeable 'body'

beneath the lines: its width varies fran approx1lnately 180m. on lines 160E

and 240E to 9Om. on line 320E: its thickness is perhaps between 40 and

6Om. and the top of the body may be up to 20m. fran the surface (since the

high values are still open at n '" 1, the minimum depth cannot be detennined) •

This interpretation is supported by the data on cross lines OON and 275ON.

Diagrams of the interpretation are shown on Figure 25. The .intrinsic

chargeability of the body is probably between 50 and 60 nw/v).

Magnetics:

A magnetaneter survey of the area north of Une 2750N (EEiG) was carried out

by cannard: the total field was measured at a station spacing of 10m.

and the results contoured at 1:500 scale (see Figure 16, Roberts, 1981).

There was little Variation over the area surveyed except in the north

_stem comer, on line 40E, where "a significant positive ananaly ...

is related to magnetite alteration of the granite" (Canruu:d, 1981). The

magnetic coverage should be increased to include the southern extensions

to the grid, and possibly the magnetite area should be better defined

(by closer stations and infill lines) sL'1ce sate targets on the

Federation grid _re magnetic (see below) •

In- the light of cannard' s survey, the following general points are made ­

about conducting a magnetic survey:

(1) A base station was established for the diurnal correction, hcMever its
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location and given value were apparently not recorded; hence any

extensions to the grid IlIUSt be tied in to the first survey by repeating

a section of a line. Base stations should be established (in a

magnetically quiet area) as permanent places with the fixed value recorded

at the site. It is .. thenan easy matter to tie in all surveys in any

given area.

(2) Where 'significant' ananalies occur, particularly if only over

one or two stations, in-fill readings should be taken.

The following specific points may be made about the survey over the

Globe: (1) The' low' imrediately to the south of the ananaly

referred to above has not been contoured. It is probably genuine

and suggests a very local source. (2) The negative value at 80N

on OOE referred to by cannard (1981) is not evident on the map:

. the absolute (recorded) value is in keeping with the surrounding

readings, and it is probably not genuine.

It is possible that the flat magnetic response over the Globe is due

to alteration; if this is so, one use for a magnetic survey would be in

defining the limits of the area of 'quiet' response; thus the coverage

liIOl1ld need to be extended in all directions. Elsewhere on the

granite, e.g. at Waxman and ~~ston's (Bishop, 1981), tin mineralisation

is associated with an isolated magnetic ananaly. However the small

intense response on the Globe is about five tilles as strong as that

over Waxman and weston's, and thus there is. little similarity between

the two.

DISCUSSION

Both the gradient array and dipole-dipole surveys have outlined

ananalous areas on the Globe Grid. Before recc:mrending drill targets

based on the results of these two nodes of IP surveying, sore

c::mparative o:rment is appropriate. '!he gradient array surveys were

successful in that chargeable areas were defined, and an area of

(relatively) low resistivity probably defines the IlOSt altered area.

The dipole-dipole surveys have done the job better in as much as the

chargeability ananalies are at least two, typically four, and as much

as ten, t:inEs background, and the resistivities may be as low as one
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third background; but these have been at a greater cost in both tiIre

and lIOI'ley. The gradient array results appear to have responded

rore :readily to near-surface changes in mineralisation, and they do not

pennit the semi-quantitative interpretation of the dipole-dipole array

(e.g. the tabular-shaped body described above). The dipole-dipole

array appears to better reflect the bulk properties of the rock and this

is enphasised by the contouring algorithm.

The dipole-mpole chargeability contours (Figure 17) suggest that the

.- .>'greatest concentration of sulphides liesbetween lines 240E and 320E,

however the resistivity results fran these surveys suggest that the

greatest anount of alteration, manifested by a lowering of values, has

. taken place around the \oJOrkings. Since alteration and mineralisation

are usually rore closely associated, it has been suggested (at meetings

with Renison geologists) that the area of both high chargeability and

:resistivity may be a rore resistive alteration, e.g. silicification

and tounnalinisation plus sulphides.. Bishop (1982) suggested such a

cause for Bare of the ananalies on the Agnew Grid. Since the Globe

. \oJOrkings are strongly tow:malinised and are in an area of low resistivity,

an alternative explanation may be required. Another interpretation

(and one that. applies also to the Agnew Grid) is given below.

An a:rea of higher chargeabilities may not necessarily contain a higher

percentage of chargeable material (SUlphides). In a rore resistive

rock (i.e. one which has a limited porosity, this being ~ rost

jnp:>rtant variable detennining a rock's resistivity), a greater

proportion of the current (fran an IP sun'ey) will pass through the

sulphide grains which occupy areas of the pore spaces, than in a rock

with the same percentage of SUlphides but with a higher porosity;

thus the !TOre resistive rock will record a higher IP effect. This may

be even rore pronounced in an ~Dreable rock where m::>st of the SUlphides

are in fracture planes: for such a rock nearly all electric current

would be restricted to the planes and \oJOuld pass through the SUlphides.

Thus the Globe may be a central zone of altered rocks (the \oJOrkings)

which contain disseminated SUlphides and in the relatively unaltered

rocks to the south east, the mineralisation 1s restricted to joints

or fractures within the rock: for the :reasons given above, this latter

area records a higher chargeability. . This is necessarily a sinplistic
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explanation and it is to be expected that the true situation \oIOuld be

Jro:re eatplex, perhaps a canbination of the t\oIO possibilities discussed

above.

In an atten'pt to oven:rne. the effect of a host rock's :resistivity, the

Iretal factor was devised (e.g. Madden and Cant1r.'ell, 1967). This

pararreter, defined as (percent frequency effect or chargeability) x 1000
:resistivity

nonnalises the IP effect for the variations caused by changes in the

.j :resistivity. Figu:re 26 gives the Iretal factors for the averaged

.' (contoured) dipole-dipole IP values. This shows the highest values

mch closer to the \oIOrkings and the a:rea of high chargeabilities is

mch reduced in inte:rest. '!he figu:re suggests that the ananalous

. area continues to the south, however the SOUtheD1llDSt value on line 120E,

the highest Iretal factor calculated, \«lUld need to be verified by

another suxvey.. But this is 'required' by the high value contours open

to the south. (Metal factors for the gradient array surveys have not

been calculated, but a similar result \oIOUld be obtained.)

An examination of the Iretal factor pseudosections (Figu:res 19 to 24)

shcMs that the tabular bcx1y interpreted fran the chargeabilities has

beoane a series of small 'highs', particularly or. lines 240E and 320E.

Line 160E shows sane substance to the ananaly, as does the southem

half of line 120E. Although it is enphasised that the representations

of the dipole-dipole IP are pseudosections, and do not accurately

represent a cross-section below the survey, ·it is interesting to note

that on line 120E, adit 1 is in an area of nodex'ate chargeabilities

and Iretal factors (both <30 units) • On 160E, it is directly above

the JroSt anomalous part of the Iretal factor pseudosection, which, having

its maxiIIum value (> 90) at n = 2, suggests that a concentration of

mineralisation is buried beneath adit 1 (the highest chargeabilities

a:re offset 75m. to the south). Like line 120E, the strong metal factor

values and good chargeabilities on the southern edge of the suxvey,

indicates that the coverage should be extended to the south. On

line 240E, the anomalous area (for both metal factor and chargeability)

is contained within the survey limits: the metal factor emphasises

small zones (90+ and 70+) within the generally unifor:m high response of

the chargeability pseudosection. Line 320E has high chargeabilities
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(max. 70 nw/vl, ~ver the high resistivities (1000 to 2000 ohm~)

means that the Iretal factors are reduced to 50-60 units (sielreIl~):

two separate areas have been outlined, either side of the chargeability

maxiJIun. OnLine OON, the chargeabilityand resistivity ananalies are,

atypically, near coincident, thus resUlting in a very strong Iretal factor

(max. value 142). Line 2750N has the highest chargeabilities (75+ nw/vl

however like 320E, the high resistivities significantly reduce the netal

factor. It is enphasisedthat all three parameters, resistivity,

cbargeability and Iretal factor, IlUSt be considered when plarming a

'/geq>hysicallybased qrill target.

" 'Jbe gradient array IP surveys over the Globe showed the site of the old

workings to have m:Xlerate chargeability responses, but the best

lQODalies (40+ nw/v) \'.'ere to the south east of the woDdngs in an area of

high resistivity (2000 - 3000 ollm-m): the lowest resistivities \'.'ere

recorded over the workings. This response pattem is a tso evident

fran· the contouring of the dipole-dipole IP results. For both array

types, the areas of maximum response are ineatpletely defined and

further work is reoc:mnended below to outline any southem extension of

the ananalous area.

'Jbe dipole-dipole pseudosections for lines 160E, 240E and 320E suggest a

tabular chargeable body vaIying bebieen 9Om. and 18lhn. wi\3e (i.e. fran

5 to 6 dipole units) and 20m. to 4lhn. thick at a depth below surface of

no mre than" 20m. Drill targets to intersect mre ananalous areas of

this body are recanrended below.

It was pointed out in the previous section that the higher chargeabilities

to the south east may be due to a channelling of a higher percentage of

the IP current through the SUlphides, rather than to a higher concentration

of sulphides. That is, the areas of lower (recorded) chargeabilities

within areas of lower resistivity may be mre prospective. To help

"assess this, the netal factor paraneter was calculated fran the dipole­

dipole pseudosections. 'Jbe metal factor contour plan shows the mst

pm<;pective area beneath and east of the entrance to adit 1. Drill
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holes into this area are reccmnended below. Investigation of both

areas is also recamended on the grounds that the tin mineralisation may

or may not be intimately associated with sUlphides. '!hat is, the

areas of lower resistivities may be lower in sulphides, but possibly

richer in tin.

Reccmnended drill holes (see Figures 19 to 24):

Collar(line/stn. ) grid bearip<I die min• lenqtp

../ (1) Olargeability ananalies:

275ON/39OW west 550 150m.

•• 320E/60S north 55° 75m.

(2) Q1argeability and metal factor ananalies:

00N/210E west 40° 120m.

240E/75S north 45° 150m.

(3) Metal factor ananalies:

160E/60S north 50° 120m.

Reccmnended dipole-dipole IP surveyS:

(only warranted if sufficient encouragerrent fran above drilling)

• ~ coverage centre stn~ dipole spacip<I

120E 455 - 2555 1505 30m.
2700E 100E - 310E 210E 30m.

80E 1655 - 45N 60S 30m.

J.R. Bishop

March, 1982
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(a) Gradient array IP survey over the Gloge

survey by:

• Date:

Dipole' spacing:

IP receiver:

5cint:rex

Nov. 198(1

10111.

IPR-B, II sec. pulse

.' line- Current electrodes

coverage

2900 and 2508 on 160E

OOE
400

800

120E

160E

200E

240E

320E

258 to 15SN

356 to12SN

458 to USN

656 to BSN

756 to BSN

. 858 to 8SN

8SS to BSN

SN to 16SN

,/

(b) Extensions to the gradient array coverage over the Globe

'\
5cint:rex

Nov. 1981

10m.
IPR-10, 2 sec. pulse

SUrvey by:

Date:

Dipole spacing:

IP receiver:

--
line- eunentel~

coverage

3508 and 2500 on 160E

BOE
120E

160E

200E

240E

320E

1258 to SN

1558 to 2SN

155S to 3SN

1858 to SN

1858 to SN

85S to 85N
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Dipgle-dipOle surveys over the Globe

~. by; Sc1ntJ:ex

Date; NOV. - Dee~ 1981

Dipole spacj.%li; 30m. (read toneS)

rPxeoe1vert IPR-10~ 2 sec. pUlse

202018
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l!!!!
OON

, 120E

1600
240E

320E

27500 (E.H. Grid)

*CXlYera:ge

25E to 235E

1358 to 75N

135sto 75N

1958 to 15N

lOSS to 75N

575W to. 36SW

/I"~· •

*.' .Coverage is defined as the interval between lIlbic:h all readings

en = 1 to n = 5) have been taken.
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